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Estimation  of,  in  Steel.     (SchiJneis) 182 

Fluoride,  Manufacture  of.    (P)  Grabau 690 

Industry,  Progress  of  the 272 

Influence  of,  on  Carbon  in  Alloys.    (Hogg) 2.39 

InFrance.    (T.R.) 636 

Mordants.    (P)  Pickles 352 

New  Method  of  Soldering.    (Novel) 841 

On  the  Specific  Gravity  of  Pure  Ferro-.     ( Hogg) 2-39 

Phosphate,  Estimation  of.    (Glaser) 182 

Phosphate  Soluble  in  Water,  Production  of.    (P)  Prechfc. .  354 

Plates  for  Printing,  Preparation  of.    (P)  Strecker 826 

Process  for  Soldering.     (P)  Oliveu 274 

Salicvlate.  Manufacture  of  Neutral,  and  a  Soluble  Com- 
pound thereof.    (P)  Wetter.    From  Riedel 864 

Solder.     (P)  Boult.    From  Sauer 523 

Solder  for.    (P)  Haddan.    From  Singer 932 

Solder  for.    (P)  Richards 161 

Soldering.    (P)  Nicolai  and  Langenbach 844 

Sulphide,  on  the  Formation  of.    (Bucherer) 272 
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Aluminium— coji^. 

Tannico-Tartaricum,  Manufacture  of.    (P)  Wetter.    From 

Riedel 784 

Technical  Importance  and  Applications  of.     (Klaudy)  ....    270 

The  Price  of.    (T.R.) 962 

Use  of,  for  Culinary  Utensils.     (Balland) 46 

Amalgam,  Production  of  Chlorine  and  Sodium.    (P)  Green- 
wood    1042 

Amber,  Decolorisation  of  Oil  of.    ( JoUes) 773 

Ameiica.  Manufacture  of    Illuminating  Gas  in.      (Hempel) 

(illus.) 814 

See  alsn  L'nited  States. 

Sulphite,  Wood  Pulp  in 778 

Amides  of  Ecgonine,  the.    (Einhom  and  de  Norwall) 618 

Amido-crotonic  Acid,  Manufacture  of  Derivatives  of.    (P)  Abel. 

From  Boehringer  and  Sohne 463 

Amidodialkyl-o-toluidine,  On  m-,  and  its  Convertibility  into 

Methylene-blue  Colouring  Matters.     (Bernthsen) 139 

Amidonaphthol  Sulphonic  Acids.    (Reverdin  and  de  la  Harpe)    749 
Amidophenol,   Action    of    Sodium    Sulphite    on    Salts    of. 

(Lumi^re  and  Seyewetz) 864 

Amidophenols,  Obtaining,  in  the  Free  State.    (LumiOsre  and 

Seyewetz) 864 

Ammonia  and  Ammoniacal  Salts,  Collection  of.  (P)  De  Cuyper    511 
And  Ammonia  Salts,  Obtaining,  from  Organic  Matters. 

(P)  Lake.    From  Sternberg 263 

And  Methylamine*.  Analvsis  of  Mixtures  of.    (Quantin)..    294 
And  Soda  Dust,  Effect  of,  on  Plants.    (Bomer,  Haselhofi, 

and  Konig)  295 

Apparatus  for  Manufacture  of  Liquid,  and  Sulphate  of. 

(P)  Dempster 10:10 

Dehydration  of.     (P)  Mather 762 

Distilling  and  Refrigerating  Apparatus.   (P)  Fuller  (illus.)    743 
Distribution   and    Recovery   of,    for   Refrigerating.    (P) 

Branson  and  others 743 

Manufacture  of  Sulphate  and  other  Salts  of.    (P)  Spence 

and  Sisson 1031 

Obtaining,  from  Ammonium  Chloride.     (P)  Mond 925 

Preparation  of  Acetate  of.     ( P)  Smith 42 

Product  of  the  Action  of,  on  Silver  Mercurous  Chloride. 

(Jones)  985 

Remarks  on  the  Sources  of.     (Pennock)  586 

Soda  Process  and  Apparatus,  Description  of.   ( Fassbender)    679 
Soda    Works,  Distilling  Apparatus,  S team-Engines,  and 

Consumption  of  Steam  in.     ( Fassbender) 600 

Stills,  Supply  of  Liquor  to.     (P)  Meldrum 155 

Ammonium  Chloride,  Detection  of  Empyreumatic  Matter  in. 

(Schoberte)  624 

Chloride,  Obtaining  Ammonia,  Chlorine,  and  Hydrochloric 

Acid  from.     (P)  Mond 925 

Chloride,  Product  of  the  Action  of,  on  Silver  Mercurous 

Chloride.    (Jones) 984 

Nitrate,  Manufacture  of.    (P)  Lake.    From  Groendahl  and 

Landin 263 

Producing  Bicarbonate  and  Formiate  of.    (P)  Rogatien.. .     864 

Sulphate  in  Germany.    (T.R.) 964 

Sulphate,    Formation    of.    in  the   Burning    of    Coal-Gas. 

(Priwoznik) 29 

Amyl  Nitrite.    (Curtmann) 372 

Analytical  Chemistry.     (Class  XXIII.)  . .    63, 179,  290.  375,  465,  547, 

621,  709, 786, 865,  949, 1058 

Analysis  at  the  Chicago  Exhibition,  Chemical.    (T.R.) 476 

Causes  of  Discrepancy  in  Chemical.     (Dudley) 379 

Anhydride,  Action  of  Acetic,  on  Liualool.    (Bouchardat) 707 

Anilide,  Manufacture  of  Beta-Amido  Crotonic,  and  of  Beta- 
Methyl-Amido  Crotonic.   (P)  Imray.   From  The  Farb. 

vorm^  Meister,  Lucius,  und  Briining 289 

Aniline  Colours,  Chinese  Trade  in.    (T.R.)  476,723 

Direct  Conversion  of,  into  Nitrotenzene,    (Bamberger  and 

Meimberg) 718 

Estimation  of.    (Giraud) 382 

Oils,  Analysis  of.     (Reinhardt) 954 

Pigments < 278 

Animals,    Preserving   the   Bodies  of,  in   Natural  Form  and 

Colour.    (P)  Wiese  .•,.-...    617 

Anise,  Oil  of 951 

Annual  Meeting,  Proceedings  of  the  Twelfth 569 

Anthracene  Blue.    (Scheurer) 36 

Brown  or  Anthragallol.     ( Scheurer) 35 

Preparation  and  Constitution  of  Para-.    (Linebarger) 513 

Purifving.    (P)   Willcox.    From  The  Farb.  vorm.  Bayer 

aiidCo 439 

Anthraquinone,  Colouring  Matters  Derived  from.   (P)  Newton. 

From  The  Farb.  vorm.  Bayer  and  Co 735 

Colouring  Matters  from  Ortho-dinitro-    (P)  Imray.    From 

The  Farb.  vorm.  Meister,  Lucius,  und  Briining 923 

Derivatives,    Manufacture   of.     (P)  Willcox.    From  The 

Farb.  vorm.  Bayer  and  Co 596 

Purifving.     (P)    Willcox.    From  The  Farb.  vorm.  Bayer 

and  Co 439 

Antichrome  Pigments 278 

Antifriction  Compositions  for  Bearings.    (P)  Hoveler  (illus.)  .  1015 
Antimony,   Action   of  Hydrochloric   Acid   on.      (Ditte  and 

Metzner) , 358 

-Aluminium    Alloys,   and   an   Aluminium  -  Antimonide. 

(Roche) 840 
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Avlxxaouy—cont. 

And   CopiHT,    Klectri)lvtic   Separation   of.     (Smith   and 

WalLicc) : ll>63 

And    Fluoiliif,    Mikiiufiictiire    of   l>oul)Ie   Salts   of.     (P) 

Tiiompsiiii.     Vroni  MiiyiT 785 

Exlnictidu  of.  l)v  Wet  Methods.    (Hering) 272 

In  New  South  Wiilos.    (T.R.) l>5il 

Miiiiiurand  Smeltinit  in  .Jaiian.     (T.R.) 1075 

Ores,  Alloys,  and  Salts.  llcdiK'tion  of.    ( F)  AlzuKaniy 931 

Prest>nc'c  "and    Determination    of    Gold    and    Silver    in. 

(Smith )  .nti 

Production  (if  Metallic.    (P)  Abel.    From  Koepp  and  Co..  523 

The  Estimation  of.    (Paul) 64 

Antinonnin,  Use  of,  in  the  Brewery,     (.\ubry) 941 

Anti-pvretic   and    Anti-neuraltdc    Chinolin    Derivative.      (P) 

'Bang.    From  Dahl 289 

Antipyrine  in  Phenacetinc.     (Piatt) 550 

Pani-fthoxv  Derivatives  of.    ( Altschul) .371 

Salicylate. "  (Altschul) GSl 

.Antiseptic,  An  Improved.     (P)  Raymond 460 

PhenocoU  as  an.    (Beck) C19 

Secnl.10  Disinfectants. 

Manufacture   of.    (P)   Johnson.    From  I  P.  von   Heyden 

Nachfolger 545 

Apoglncic  Acid.    (Deghuee) 5.33 

Apparatus  (Class  I.)    ,See  General  Plant. 

Some  Xew  Forms  of.    ( Voorhees) 621 

Apple-Jack  or  Apple-Brandy.    (Upson,  jun.) 169 

Apricot  Oil  as  an  Adulterant  of  Almond  Oil.    (Micko) 935 

Apsheron  Peninsula,  Present  State  of  the  Xaphtha  Industry 

in  the.    ( Leproux) 668 

Arabic  Acid.     (Deghuee) 533 

Arabiuose.    (Deghut^) 531 

Arachis  Hypoga^a,  L.    (Hosie) 770 

Argentina,  Xew  Customs  Regulations  of.    (T.R.) 297 

Petroleum  in.    (T.R.) 299 

Arrow  Poison  of  the  Tribes  of  East  Equatorial  Africa.    (Fraser 

andTillie) .- 1054 

Arsenic,  Detection  of,  in  Alkaline  Solution.     (Clark) 549 

Estimation  of,  in  Iron  Ores.    (Pattinson) 119 

Freeing  Copper  from.    (P)  Stone 524 

In  Xew  Zealand.    (T.R.) 881 

Precipitation  of,  as  Pentasulphide.    (Nelier) 376 

Preparation  and  Packing  of  Disinfectants  Containing.    (P) 

Blackie 1053 

Separation  of,  from  other  Elements.    (Xeher) 376 

Treating    Solutions    or    Salts    of,    for    Transport.      (P) 

:McDougall 156 

Works  on  the  Tamar.    ( Baring  Gould) 692 

Artichoke,  Pure  Yeast  Fermentations  of  the  Jerusalem.  (Levy)  777 

Articles  of  Interest  to  Technologists 83, 390 

Asbestos,  Some  Misconceptions  concerning.    (T.R.) 388 

Asboline  (Pyrocatechol  and  Homopyrocatechol).     (Bekal  and 

Desvignes) 60 

Ash,  Determination  of,  in   Sugar  Products.     (Donath   and 

Eichleiter) 186 

In  Sugar,  Alberti  and  Hempel's  Method  of  Escimatmg. 

(Stift)  869 

Of  Hungarian  Molasses,  Composition  of.     (Szilagyi) 457 

Asparagin.    (Deghuee) 534 

Aspartic  Acid.    (Deghuee) 533 

Asphalt  and  Cements,  Sixth  Annual  Report  of  Inspector  of ... .  265 

Floors,  Composition  for  Making.    (P)  Lockwood 920 

Mines  in  Syria 747 

Refined  Lake 266 

Refined  Land 267 

Asphalts,  Analyses  of  Refined 267 

Assaying  Gold  Bullion,  Limits  of  Accuracy  of,  and  Losses 

Incidental  to.    (Rose) 359 

Atropine,  Apo-atropine,  and  Belladomiine,'On  the  Relations 

between.    (Merck) 861 

Auer  Light,  The  so-called.     (Polls) 915 

Auer's  Incandescent  Lamps,  Chemical  Composition  of  the  In- 

candescant  Substance  in 820 

Australasia,  Mineral  Products  of.    (T.R.) 957 

Australia, Coal  Pi-oduetion  of.     (T.R.) 390 

Customs  Tarifi  of  Western,     (T.R.) 1068 

Metals  in.    (T.R.) 475 

Native  Gums  of.     (T.R.) 878 

Austria,  Glove  Leather  Industry  in.     (T.R.) 386 

-Hungary,  Chemical  Produce  of.    (T.R.) 80 

-Hungary,  Prepared  Medicines  in.    (T.R.) 73 

"Avidities,"  Relative,  of  Compounds  of  Weak  Acid  Character. 

(Shields) 632 

Azindone  Blues,  R.  and  G.    ( V^on  Perger) 39 

Azines  obtained  from  Dihydroxydiketotetrahvdronaphthalene. 

(Zincke) .' 671 

Azo-Colours  and  Dyes.    See  Colouring  Matters. 
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Baccirat  (Mass  Works,  Results  obtained  at,  by  introducinff 

Metastannic  .\cid  into  Putty  Powder.    (Gucroult) ....    44« 

Bacilli,  Detection  and  Isolation  of  Typhoid,  in  Ciatem  Water, 

(Kotz)  171 

Bacillus  Anthracis,  Action  of  Light  on.    (Ward) 472,943 

Bacteria,  Lse  of  Dilute  Sulphuric  Acid  in  Water-Mains  to 

Destroy.    (Stutzer) 705 

Bag,  Filtering,  for  Breweries  and  Distilleries.    (P)  Miiller  ....    614 

Baizes,  Manufacture  of  Oil.    (P)  Reddaway 144 

Baku,  The  Petroleum  Industry  at.     (Ilahn) .348 

Balance,  Kuhlmann's  Xew  Model  Technical.    (Gerland)  (illus.)  iWS 
On  the  Indications  obtained  with  the  Hvdrostatic  Potato. 

(Saare) 281 

Balata 165 

Bananas,  Treatment  of.     (P)  Asser  and  Hartogh 942 

Banquet  at  the  Adelphi  Hotel 577 

Barium,  Determination  of,  in  Presence  of  Calcium  and  Mag- 
nesium.   (Mar)  65 

Permanganate,  Preparation  of.    (Muthioann) 601 

Peroxide,  the  Dissociation  of.    (Le  Chatelier) 287 

Quantitative  Separation  of,  from  Calcium.    (Browning)  ..  65 

Separation  of,  from  Strontium  and  Calcium.     (Fresenius),  627 

Sulphate,  A  Soluble  Colloidal  Modification  of.    (Buchner)  955 

Thiocyanate,  The  Water  of  Crystallisation  of.     (Tchemiae)  41 

Barley  and  Wlieat,  Composition  of  Egyptian.    (Mackenzie) ...  501 

The  Soluble  Carbohydrates  of.    (Dull) 85-4 

Bases  and  Salts   containing  Sulphur,  Manufacture  of,  from 
Dithiobiurets.    (P)  Newton.    From  The  Farb.  vorm. 

Bayer  and  Co 784 

Basic  Process  in  Germany,  The.    (T.R.) 794 

Baskets  for  Containing  Carboys.    (P)  Cottell 133 

Bast,  Obtaining  Fibre  from.    (P)  Torngren 442 

Bath  for  the  Digestion  of  Phosphates.     (Voorhees)  (illus.) 622 

Baths  for  Coating  Metallic  Plates.    (P)  Luther 523 

Batteries,  Various: — 

Accumulators.    (P)  Headland 698 

Accumulators.     (P)  Koch 1044 

Accumulators.     (P)  Roe  and  Sutro 1043 

Accumulators.    (P)  Therye  and  Oblasser 1042 

Accumulators,  and  Plates  therefor.    (P)  Smith 768 

Accumulators,  applicable  also  as  Constant  Primary  Ele- 
ments.   (P)  Lehmann '. 699 

For  Sucking  off  and  Liquoring  !Massecuite.    (P)  Mengel- 

bier.    (Illus.) 853 

(Jalvanlc.    (P)  Marcus 9.34 

Galvanic.     (P)  Walker  and  Wilkins 1042 

Galvanic.    (P)  Wise.    From  Rosati  and  others 527 

Galvanic,  Dry,  and  Composition  for   use  therein.      (P) 

Haddan.    From  Gabarro 452 

Galvanic  Dry,  and  other.    (P)  Ball 699 

Electric.    (P)  Federman 698 

Electric.    (P)  Maquay 277 

Electric.    (P)  Shrewsbury  and  Dobell 700 

Electric,  Oxide.    (P)  Leigh.    From  Chevallier 1044 

Electrical.     (P)  Laurent-Cely  and  Finot 276 

Electrolytic  Apparatus.    (P)  Andreoli 847 

Electrolytic  Apparatus.    (P)  Bamberg 49 

Electrolytic   Apparatus.     (P)    Boult.    From  Knofler  and 

Gebauer 933 

Electrolytic  Apparatus.    (P)  Browne' 1043 

Electrolytic  Apparatus.    (P)  Craney  49,  769,  769 

Electroljtic  Apparatus.      ( P)    Haseltine,  Lake,  and   Co. 

From  Cranev 690,  700,  847 

Electrolytic  Apparatus.    (P)  Holland 1043 

Electrolytic  Apparatus.     (Pj  Jensen.  From  Sinding-Larsen  934 
Electrolvtic  Apparatus,    (P)    Lake.     From  Roberts  and 

McGi-aw  697 

Electrolvtic     Apparatus.     (P)     Young.    From    La  See. 

Outhenin  Chalandre,  Fils  et  Cie 1013 

Secondarv.    (P)  Boult,    From  Woodward 934 

Secondary.     (P)  Chapman.    From  Edgerton 847 

Secondary.    (P)  Freund  and  Bristol 526 

Secondarv.    (P)  Germain 277 

Secondarv.    (P)  Heyl 362 

Secondary.    ( P)  Johnson.    From  Michel 277 

Secondary.     (P)  King 768 

Secondary.     (P)  King  and  Clark 76S 

Secondary.     (P)  Kirkpatrick-Picard  and  Thame 697 

Secondary.    (P)  Lloyd 527, 527 

Secondary.    (P)  Rosenthal  and  Doubleday 698 

Secondary.    (P)  Wladimiroff 49 

Secondary  Voltaic.    (P)  Imray.    From  La  Soc.  Anon,  pour 

le  Travail  Electrique  des  Metaux 933 

Storage.     (P)  Tsher 162 

Storage,  ana  Electrodes  therefor.     (P)  Harris  362 

Battery  Cells,  Plates,  Elements,  Solutions,  &c.:— 

Cells,  Dry.     (P)  KoUer 163 

Cells,  Electrolytic.    (P)  Craney 769,1043 

Cells,  Voltaic,  with  Fused  Electrolytes.    ( Brown) 524 
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Baitery  Cells,  Plates,  Elements,  Solutions,  kc.—cont. 

Cells,   Voltaic   dry,    and  Conducting   Connections.     (P) 

Siemen  Ems.  and  Obach. . .  ••••.••••• •  •  •  •  •  •  •  •  •  •  •  •  •    699 

Depolarising  Material  for  Galvanic  Elements.    (P)  Szy- 

Diaphragm  for  Eleciroly'tic  Ceils.    (P)  Waite fi99 

Electrodes,  Carbon.    (P)  Bai-nett 932 

Electrodes,  Construction  of.    (P)  Richardson 93.3 

Electrodes  for  Ozonisers.    (P)  Andreoli 452 

Electi-odes    for  Primary  and  Secondary  Batteries.      (P) 

Boult.    From  Hensel 1043 

Electrodes  for  Storage  Batteries.    (P)  Heyl 362 

Element,  A  Galvanic.    (P)  Clark.    From  Heil 847 

Elements,  Drv  Electrical.    (P)  Vogt 49 

Elements,  Galvanic.     (P)  Hcrt.-1 934 

Enamel  for  Insulators.    (P)  Alber 7fi9 

Insulating  Material.    (P)  Gentzsch  and  others 4?2   : 

Insulating  Sheet.    (P)  Dyer 527 

Insulating  Sheet.    (P)  "Wood.   From  Jefferson  and  St.  John    452 
Insulators  for  Electrical  and  other  Pur])oses.     (P)  Lake. 

From  Johns-Pratt  Co 163   1 

Plates,  Electric  Batter>'.     (P)  I'sher 162 

Plates  for  Second;irv  Batteries.     (P)  Carassino 698 

Plates  for  Secondary  Batteries,    f  P )  Hof mann 700 

Plates  for  Secondai-j- Batteries.    (P)  Justice.   FromGriscom    277 

Plates  for  Secondary  Batteries.    (P)  Pitkin 934 

Plates  for  Storage  Batteries.     (P)  Bright  and  others 698   1 

Tanks  or  Cells  for  Electrolysis.     (P)  Elmore 698   i 

Baudouin's    Reaction    for  Sesame    Oil.       (ViUavecchia   and 

Fabris)  67 

Bauxite.    Extraction    of    Alumina    from.      (P)     Hand    and 

Kunheim 690 

Treating,  for  Obtuinment  of  Alkali-aluminates  or  Alumina 

Hydrate.     (P)  Bayer 263 

Beal's  Process  for  Manufacture  of  Pepsin 173 

Beechwood  as  a  Flooring  Material.     (Stephan) 691 

Beer  and  other  Liquids,  Treatment  of.    (P)  Werner 459 

Apparatus  for  Sterilising,  under  Pressure.    (P)Trondle..    942 

Detection  of  Saccharine  in.    (Gantter) 628   ; 

Detection  of  Saccharine  in.     (Spaeth) 1064 

Estimation  of.  by  !Means  of  the  Maltometer.    (Sidersky)..    952 

Estimation  of  the  Intensity  of  Colour  of.    (Cerny) 940 

Influence  of  Diastase  on.    (Windisch) 368 

Influence  of  Hop  Resins  on  the  Fermentation  of.     (Hay- 
duck)  .368 

Manufacture  of.     (P)  Wise.    From  Antheaume .369 

Method  for  Clarifying  and  Reviving.     (P)  Harris 942 

Observations  on  Valentin's  Paper  on  Analysis  of  Black. 

(Morris) 703 

Occurrence  of  Boric  Acid  in.    (Brand) 535 

Preparation    or   Treatment   of.      (P)   Thompson.    From  i 

Uhlmann 536 

Production  in  France.     (T.R.) 1074 

Report  on,  h-om  Breslau  Analj'tical  Station.    (Fischer  and 

others) 536 

Salt  in.     (Moritz) 367 

Separation  and  Estimation  of  Acids  in.    (Prior) ,580 

The  .\^nalysis  of  Black.    (Valentin) 368 

Worts,  Estimation  of  Fermentable  Matter  in.     (Bau) 368 

Beers,  Iodine  as  an  Indicator  of  Acidity  of.     (Petersen) 952 

On  certain  Functions  of  Hops  Used  in    Dry  Hopping. 

(Brown  and  Monisl 1 .368 

Or  Ales,  Production  of  Xon-alcoholic.    (P)  Hobson 703 

Treatment  of,  for  Transport  and  Preservation.     (P)  Korn.  855 

Beeswax,  Adulteration  of,  by  ParafBn.     (T.R.) 8S1 

The  Analysis  of.    (Rottger)  471 

Beet-growing  Experiments  in  1892.     (Schack-Sommer) 2.33 

-Juice,  Treatment  of.    (Herzfeld) 1047 

-Leaves, -An  Acid  in.    (Von  Lippmann) 69 

-Seeds,  Relation  between  Percentage  of  Fat  in,  and  Per- 
centage of  Sugar  in  Plants  gi-own  therefrom.   (Laskow- 

sky) 455 

Beeti-oot.  Influence  of  Pectous  Bodies  on  Analysis  of  the  Sugar. 

( Weisberg) 871 

Juice,  Experiments  on  the  Diffusion  of.    (Hei-zfeld) 852 

Juice,  Purification  of,  by  Means  of  Electricity.    (Von  Lipp- 
mann)   '. .  8.52 

Juice,  The  Reducing  Sugars  present  in.     (Clausen) 366 

Preservation  of,  from  Insects.    (Labonlbt^ne) 777 

Strips,  the  Drying  of.     (Miiller  and  Ohlmer) 612 

Beetroots  of  Recent  Harvest,  Amount  of  Sugar  in.    (Schulze).  852 

The  Nutritive  Matter  required  for.     (Hellriegel) 851 

Belladonnine,   Atropine    and   Apo-atropine,   the    Relations 

between.    (Merck) 861 

Benzei  e- and  Toluene-azo-naphthalene.  (Nietzki  and  Zehnter)  350 

Indulines.    (Fischer  and  Hepp) 669 

Purifying.     (Friswell) 589 

Benzidine  Sulphate,  Preparation  of.    (Teichmann) 515 

The  Preparation  of.     ( l.rdmann) 669 

Benzoic    Acid,  Apparatus   for  Sublimation  of.      (Hertkom) 

(illus.) 59 

Acid,  Preparation  of.    (Starting) 372 

Acid,  Production  of  a  New  lodo-oxvgen  Derivative  of.    (P) 
Iniray.    From  The  Farb.  vorin.  Meister,  Lucius,  und 

Biiining 073 

Benzoin,  Sumatra.    (Liidy )  946 

Benzol,  Separation  and  Recovery  of,  from  Air  or  Gj»s.    (P) 

Pitt.    From  Heinzerling 591 
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Benzoline,  Spontaneous  Inflammation  of,  in  Chemical  Clean- 
sing Works.    (Richter) 598 

Vapour  as  a  Motivs  Power  in  Engines.    (Meiro)  819 

Beuzylhyuroxypyridine,  Formation  of.     (Ruhemann) 141 

Berlin,  The  Chemical  Trade  of.    (T.R.) 875 

Betaine.    (Deghuee) 534 

Beverage,  A  Tonic.    (P)  Rinck 614 

Beverages,  Apparatus  for  Manufacture  of  Effervescing.    (P) 

Bitter 1051 

Bichromates,  Mannfacture  of.     ( Hiiussermann) 760 

Bidiphenylene  Ethane,  a  Red  Hydrocarbon.    (Graebe) 186 

Birch  Oil 174 

Birmingham  Corporation  Sewage  Farm.    (T.R.) 1078 

Biscuits  and  Biscuit  Powder,  Manufacture  of .    (P)  AVhittaker..     856 

Compounds  for  Makins.     ( P)  Preston 704 

Experiments  with.     (Balland) 284 

Ovens  for  Baking.     (P)  Xaylor 284 

Bismuth.  Action    of    Hydrochloric  Acid    on.       (Ditte    and 

Metzner) 355 

And  Cadmium,  Zinc,  Xickel,  Cobalt,  Electrolytic  Separa- 
tion of.     (Smith  and  Moyer) 1063 

And  ^Mercurv,  Electrolytic  Separation   of.     (Smith   and 

Moyer) . ." 1063 

Electrolytic  Separation    of  Mercury  from.      (Smith  and 

Moyer) 1063 

Extraction  of,  from  Flue-dust.    (P)  Kynaston 93£ 

Further  Researches  in  the  Metallurgy  of.     (Matt hey) 159 

In  New  South  Wales.    (T.K.) 959 

Presence   and    Determination    of    Gold   and    Silver    in. 

(.Smith) 316 

Production  of.  in  Queensland.     (T.R.) 80 

Separation  of,  from  Copper.     (Smith  and  Saltar) 605 

Separation  of,  from  Lead.     (Smith  and  Saltjix) 605 

Bisulphite  Liquors  for  Wood  Boiling.    (Harpt) 57 

Bitumen  Deposits  of  America 265 

Of  Japanese  Coal,  Composition  of  Petroleum-like.    (Smith. 

and  Chorley) 221 

Blancmange,  Powders  for  Producing.     ( P)  Chivers 704 

Blast  Furnace,  Combustion  in  the  Hearth  of  the.   (VanFloten)    521 

Hearth,  Combustion  in  the.     (Van  Vloten)  (illus.) 928 

Scaffolding  in  the.    ( V.an  VloVen) 927 

Slag,  L'tilisation  of.    (Zsigmondy) ,".    261 

Bleaching.    (Class  VI.)    See  Dyeing. 

(P)  Thies  and  Herzig 41 

Compound.     (P)  Castner 6(i3 

Liquor,  Purifying.     ( P)  Herinite,  Paterson.  and  Cooper  . . .     600 
Powder.    See  also  under  Lime.  Chloride  of. 

Powder,  German  Imports  and  Exports  of.   -(T.R.) 961 

I          Powiier,  :Manufacture  of.      (P)  Frazer,  W.  J.  and  L.  McG.    926 
Powder,  Manufacture  of.    (P)  Hurter 354 

1    Blende,  Production  of  Zinc  from,  by  Electrolvsis.     (P)  Cassel 

andKiellin .' 362 

Treating  Rich  Argentiferous.    ( P)  David 694 

Blood,  Manutaeture  of  Light-Coloured  Albumen  from.    (P) 

Cosineru 4.59 

Serum,  Saccharifi cation  of  Starch  by  means  of.  (Rohmann)  366 

I   Blow-pipe,  An  Improved.    (P)  Beirne 465 

"  Blue  Billv,"  Preparing    for  the  Reducing   Furnace.     (P) 

Bowing 694 

Board  of  Trade  Returns 84, 192,  300.  391,  477,  556,  639,  728,  79ii 

j  882,  964, 1084 

I    Bogoslowsk,  Treatment  of  Copper  Ore  at 158 

Boiler  Compositions  or  Solutions.     (P)  Clayton 661 

Explosions  in  Germany  dm-ing  1891 434 

System  in  Wool  Dyeing,  A  New.    (Fritze)  (illus.)  40 

Boilers,  Composition  or  Cement  for.    (P)  Taylor 355 

For  Treating  Fibrous  Materials.    (P)  Sinclair 779 

Glass  Water-Gauges  for  Steam-.    (Hervier) 740 

Purification  of  Feed-Water  for.    (Sehreib) 26 

Boiling,  Distilling,  and  Ste.am-raising  App-iratus.    (P)Laing.  509 

Point  of  Nitrous  Oside,  Notes  on.     ( Ramsay  and  Shields) .  .384 

;    Bolivia,  The  Economic  Condition  of.    (T.R.) 29S 

Bone-a.s'i,  Analysis  of.    (Weibull) 869 

Meal,  Examination  of.     (Hess)  551 

j           Meal  in  Germany.     (T.Fl.) 964 

1          ^Ical,  Solubility  of  the  Phosphoric  Acid  of.     (Otto) 455 

'    Bones,  Ajjparatus  for  Grinding.     (P)  Askham  (illus.) 913 

Books,  New.    See  Special  Index,  p.  Ivi. 

Boracic  Acid  Production  in  Tuscany.    (T.R.) 63^ 

Borax,  Cost  and  Production  of,  in  the  United  States.     (T.R.) . .  74 

Mine,  Discovery  of  a.     (T.R.) 726 

The  Basis  of  Alkalimetry.    (Rimbach) 466 

Boric  Acid  and  Borates,  Manufacture  of.     (P)  Marquart 10.30 

Acid  in  Boronatrocalcites,  Commercial  Method  of  Estimat- 
ing.    (Le  Roy) 867 

Acid,  Occurrence  of,  in  Beer  and  Hops.     (Brand) 535 

'    Bomesite,  Notes  on.     (Flint  and  Tollens) 540,788 

■    Boronatrocalcites,  Commercial  Method  of  Estimating  Boric 

Acid  in.    (Le  Roy) 867 

Bottles  for  Containing  Ethyl  Chloride.     (P)  Bengu6 620 

,   Bran  Fermentation,  On  the  Nature  of.     (Wood  and  Willcox)  .  422 

Brandy,  Apple.    (Upson,  jun.)  169 

Mash,  Process  and  Composition  for  Making.     (l')Wool...  855 
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Brass  Coloiirini?.     ( ITciller) 358 

Klectro-Dc|)Ositi(>ti  of.    ( 1')  Wal((nri  and  Timniis MS,  520 

Industry  of  ( ;(Tuiiiny,  Tlic    (T.H.) liti) 

Urassicii  Cliinonsis  L.    ( Hosie) 7(>'J 

Kraunln'ok's  Albumen  llctainer.     (lUus.)  45t> 

Hrciid  and  Baked  Goods.  JFanufaeture  of.     (P)  Whittaker 8.5fi 

And  HisciiKs.  ICxperiments  witli.     (lialland)  284 

(%>nii)ouiicls  I'm- .MakiuK.     (I')  I'rcston 7oi 

Improved  Method  of  Makintf.     (Weil)ull) <Mi 

Inipnivenienls  in  Makiir-'.     (!')  Youni?.     From  Uat his 170 

M:iiiufaclure  of,  Willi  M.ill  Extract.     (!')  Paierson iH 

-Oil.  I'ali'iit.     ( HefeliUMHllj WKi 

On  the  Kstimation  of  I'ats  in.     (Weibull) 2ii4 

Ovens  for  Bakinjr.    ( P)  Nay  lor 284 

Report  on,  from  Breslau  Analytical  Station.     (Fischer  and 

others) .-)*! 

Sour.     ( Hriant) 1049 

Starch.    (Znntz  and  Magnus) 283 

Brewing,  Ajiparatus  for  Treating  AVater  for.     (P)  Goss  and 

others 059 

Treatment  of  Starch-containing  Bodies  for  Use  in.     (P) 

Pratt 9  «) 

Waters,  The  Salts  of.    ((Jlendinning) 124 

Wines,  Spirits,  &c.    (Cla.ss  XVII.)   54, 109,  282,  307,  458,  5.35,  613, 

703,  854,  940, 1047 

Bricks  or  Blocks  of  Purple  Ore  tor  Furnaces.    (P)  Bird 095 

Brine  and  other  Solutions,  Evaporating.    (P)  Bell 1014 

And    Salt,    Calculation   and    Statement    of   Analyses   of. 

(Wiernik) 626 

Apparatus  for  Ohtainmout  of,  from  Rock  Salt.    (P)  Stuart    S:iS 

Obtaining  Salt  from.     (P)  Ahel.    From  Hirzel 1031 

Rocovering  Salts  from.     (P)  Williams 43 

Brocade,  Manufacture  of  a  Fabric  in  Imitation  of.    (P)  Werner    144 

Broken  Hill,  Treatment  of  Suli)hides  at 841 

Bromine  in  Germany.     (T.R.) 963 

Bromoform,  Odorous  Power  of.    ( Passy)  782 

Bronzing,  Liquid  Composition  for.    (P)  Perl 530 

Bronze  Alloys.    (P)  Huntington  and  Preston 695 

Electro  Deposition  of.     (P)  Walenn  and  Timmis 525,  526 

Or  other  Metallic  Paints.     (P)  Williams  and  May 363 

-Powder,  Manufacture  of,  in  Germanj-.     (T.  K.) 475 

Brushite.     ( Gautier) 849 

Brussels,  Congress  of  Applied  Chemistry  at.     (T.R.) 1075 

Bryonia  Alba,  The  Active  Principle  of.     (Masson) 1054 

Building  Material,  Manufacture  of.     (P)  Laffont 520 

Materials,  Clays,  Mortars,  and  Cements. . .    46, 156,  264,  .355,  447, 
519,  603,  091,  764,  834,  927, 1035 
Bulb-  fcr  Sulphur  Determinations,  Absorption.     (^lackenzie) 

(illus.) 624 

Burmah,  Lead  in.    (T.R.) 1075 

Butter,  Abnormal.     (Moore) 537 

Adulteration  in  Normandy,  Prosecution  for.     (T.R.) 0.36 

Adulteration  of.     (Houzeau) 789 

Detection  of  Foreign  Fats  in.     (Erd61yi)  184 

Estimation  of  Water  in.     (Wibel) 630 

General  Method  for  Testing.     (Brull6) 717 

Manufacture  of,  and  Apparatus  therefor.    (P)  Duncan...  1050 

New  Metliod  of  Examining.     ( Sohn )  866 

Of  Cacao.     ( De  Negri  and  Fabris) 606 

Of  Cocoa-Nut.     (De  Negri  and  Fabris)  607 

EstiiDation  of  Margariu  in.     (Micko) 872 

Ttsting  for  Water  in,  and  Apparatus  therefor.     (P)  Gel- 

dard 790 

The  Analysis  of.     (Schmidt) 467 

Butyric  Acid.    (Deghufe) 533 


Cacao,  Butter  of.    ( De  Negri  and  Fabris) 606 

Cadmium  Chloride  as  an  Absorbent  of  Hydrogen  Sulphide. 

(Crobaugli) 1060 

Caffeine  and  Auric  Chloride,  The  Interactions  of.     (Dunstan      ^     j 

and  Shepheard)  175    [ 

And  its  Isomerism.    (Prescott) 537 

And  Tiieine,  Identity  of.     (Dunstan  and  Shepheard) 175    | 

In  Teas.  Extr:iction  and  Estimation  of.    (Cazeneuve  and 

Bietrix) 184 

Calcining  Furnaces.    (P)  Dauber  (illus.)  811    i 

Calcium   Acid  Sulphate,  Application  of,  in    Manufactui'e  of 

Sugar.    ( Laehaux) '^^ 

Carbonate,  Fusion  of.     (Le  Chatelier) 295 

Carbonate  in  Slurry,  Determination  of.     (Mann) 355 

Carbonate,  The  Fusion  of.    (.Joannis) 383 

Carbonate,  The  Fusion  of.     (Le  Chatelier) 38u 

Chlorate  Liquor,  Pink  Coloration  of.    (Bailey  and  .Tones)  .  232 

Chlorate  Liquors,  On  the  Pink  Colouration  of.    (^  agner) .  830 

Hydrate,  Decomposition  of  Galactose  by.     (Sanda) 940 

In  Tliomas  Phosphate,  Method  of   Estimating.    (Holle- 

nian) •  •  •  •  •  370    ' 

Qualitative  Separation  and  Detection  of.     (Browning) 63    i 

Quantitative  Separation  of,  from  Barium.    (Browning)...      65   j 
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Calcium— r««/. 

Quantitativf!  Separation  of  Strontium  from.     (Browning).  05 

Separation  of,  from  Barium  and  Strontium.     (Fres^iiiius)  .  627 

Separation  of,  from  Manganese  Mild  Iron.     (Riggs) 183 

Ser)aration  of,  from  Strontium.     (Fi-esenius) 712 

Sulphate,  Acid.     (  Ijidcinann  i i(i29 

Sulphate,  Production  of.  from  Wa-,te  Liquors.    (Schreib)  .  4J5 
Sulphide.   Ariparatus  for  Revivifying.     (Pj   Yoadon  and 

A'l^iu :m 

Calico  Printing.     (Class  VI.)     S'ce uwlf)- Dyeing. 

Printing,    Producing    Coloured    Patterns    in.      (P)    The 

Thornliebank  Co.  and  Kay 1027 

California,  Culture  of  Olive  Oil  in.    (T.R.) 71 

Quicksilver  Mining  in.     (T.R.) .'.....'...".'  3S8 

Calorimeter,    Estimation    of     Thermal    ElTect    of    Fuels    by 

(Hempel)  (illus.) ]7., 

Camellia  thea.     (Hosie)  770 

"Cami)ania,"  Visit  to  the .•;7(5 

Camphor,  Artificial  Preparation  of 174 

Growth  and  Manufacture  of,  in  Formosa.     (Bedloe)  . . . . . .  174 

In  Nagasaki 947 

Trade  of  Formosa,  The.    (T.R.) 297 

Trade  of  .lapan.     (T.R.) '..'.'.".".'.'.'.".'.'.  721 

Canada,  Imports  of  Me*^^allic  Copper  by.    (T.R.) 473 

Mineral  Products  of.     (T.R.) 83 

Canal,  Visit  to  the  Mancliester  Ship 578 

Candles,  Composition  for  Manufacture  of.    (P)  Hawkhurst . . .  4:j!» 

Canna  Acid.    ( Deghuee) 533 

Canning  Industry,  Proposed  Regulation  of  the  United  States.  1050 

Caoutchouc,  Lined  Tubes  or  Hose  of.     ( P)  Herold 70<i 

Capillary  Separation  of  Substances  in  Solution .    ( Reed) 548 

Capri  Blues,  Application  of.    (Von  Perger) 38 

Caraway,  Oil  of 951 

Carbamide,  Manufacture  of   Para-phenetol,  Para-anisol,  and 

and  their  Amido-derivates.     (P)  Berlinerblau 28s 

Carbazole  Yellow.    (Scheurer) ,3.-, 

Carbohydrates  of  Malt  and  Barley,  The  Soluble,    (Dull) 854 

Of  the  Coffee  Berry.     (Ewell) CU 

Carbolic  Acid,  Analysis  of  Crude  Commercial.  (Stockmeier  and 

Tliurnaner) 87o 

Acid,  Experiences  in  the  Manufacture  of  Crude.     (Davis) .  2X5 
Carbon  and  Nitrogen,  Simultaneous  Estimation  of,  in  Organic 

Substances.    (Klingemann)  (illus.) 809 

Bisulphide,  Contribution  to   Knowledge  of  Poisoning  by. 

( Westberg) 285 

Bisulphide,  Estimating  Small  Quantities  of.    (Westberg) .  293 

Combustion  of,  in  Air.     (Ernst) 813 

Deposits  on  Gas  Burners.     (Love)  (illus.) 4.3;j 

Influence  of  Aluminium  on,  in  Alloys.    (Hogg) 239 

In  Iron,  The  Modifications  of.    (Ledebur) 931 

In  Malleable  Iron  and  Steel,  Quantitative  Determination 

of.     (Pettersson  and  Smitt) 1001 

In  Steel,  Determination  of.    (Julian) 1061 

Specific  Heat  of.    (Le  Chatelier) si3 

Carbonaceous  Compounds,  Production  of.    (P)  Acheson 817 

Carbonates,  Formation  of  Alkaline,  in  Nature.    (Hilgard) 444 

Carbonic  Acid,  Decomposing  Alkaline  Aluminates  by.    (Ditte)  675 

Acid  Gas  and  Lime,  Production  of.    (P)Bull..^ 202 

Acid  Gas,  Manufacture  and  Separation  of.     (P)  Pullman 

and  Elworthy 43 

Acid  Gas,  Manufacture  of,    (P)  Elworthy  and  others 602 

Acid  Gas,  Manufacture  of.    (P)  Steinem 833 

Acid    Gas,     Means    for    Charging    Liquids   with.      (P) 

Landerer 538 

Acid  Gas,  Production  of.    (P)  Lake.    From  Behnke  and 

others 762 

Acid  Gas,  Production  of  Pure.    (P)  Luhmann 44 

Acid  in  White  Lead,  Determination  of.    ( Meisel) 1000 

Acid,  Production  of.     (P)  Walker 1030 

Acid.  Production  of  Pure.    (P)  Lake.    From  Behnke  and 

The  Chera.  Fabrik  Billwarder 354 

Anhydride,  Use  of  Liquid,  in  Thermometers.    (Mahlke)..  865 

Carbons  for  Electric  Arc-Lamps.     (P)  Redfem.    FroniBraun.  lOJ 

"Carborundum,"  Production  of.     (P)  Acheson 847 

Carboxyl  Grouj),  Lake  T"ormation  in  the.    (Weber) 654 

Carboys,  Baskets  for  Containing.    (P)  Cottell 133 

Carburettors,  Improvements  in.    (P)  Collins  (illus.) 607 

Cardboard  Resembling  Leather.     (P)  Thompson.    From  The 

Goppinger  Papier  Fabrik,  G.  Kreem 706 

Trade  of  Roumania.    (T.R.) 722 

Cai-mine,  Cochineal.    (Feitler)  256 

Development  of  the  Production  of  Indigo.    (Levinstein) . .  900 

Carob,  Tannin  and  other  Principles  of.     (Arnaudou) 939 

Carpet  Industry  of  Khorassa 260 

"  Cascade  "  Platinum  Concentrating  Still  for  Sulphuric  Acid- 

(illus.) 1029 

Cascarin.    (Leprince) 513 

Cases  for  Holding,  Treating,  and  Preserving  Foods.    (P)  Baker 

and  Bittinger 370 

For  Liquid  Explosives.     (P)  Kramer 1057 

Casstiva,  Some  Products  of.    ( Ewell  and  Wiley) 536, 1049 

Castor  Bean  in  India,  The 770 
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Catechol.    ( De?hu6e)  535 

The  Triliydroxyaurin  from.    (Care) ■s4y 

Caterpillars   and    Insects    Injurious    to    Trees   and   Plants, 

Destruction  of.    (P)  Farb.  verm.  Bayer 172 

Cattle  Food,  Composition  for  Tsa  as.    (P)  Trsin 701 

Foliage  of  Trees  as.    (Girard) 77S 

Vine  Leaves  as.    (Miintz) 855 

Caucasia,  Copper  and  Zinc  Production  in.    (T.R.) 1074 

Caucasus,  Industries  of  the.    (T.R.) 189 

Manganese  Ore  Trade  in  the.    (T.R.) 633 

Mineral  Production  in  the,  in  1892.     (T.R.) 727 

Minerals  in  the  Russian.    (T.R.) 556 

Caustic    Soda,  Apparatus    for  Distributing    Powdered.    (P) 

Thompson.    From  Stowell 263 

Soda  in  Germany.     (T.R.) 963 

Cells  for  Batteries.    See  Batteries. 

Celluloid,  Manufacture  of  Incombustible  and  Inodorous.    (P) 

Cadoret  and  Degraide 779 

Method  for  Printing.    (P)  Hazelberg 444 

Varnishes 278 

Cellulose,  Alcohol  from 619 

And  Allied  Compounds,  Dissoh-ing.    (P)  Cross  and  others  516 
Derivatives  and  their  Industrial  Applications.    (Cross  and 

others) 498 

Manufacture  of  Explosives  from  Nitrated.    (P)  Dumford.  949 

MembraTie,  Researches  on.    (Mangin) 1053 

Nitrating.    (P)  Cross.  Bevin,  and  Beadle 463 

Obtainment  of.    (P)  Brydges.    From  Mitscherlich 701 

Treating  Waste  Liquors  from  Jlanufactnre  of.    (P)  Drewsen  461 

Wadding,  Manufacture  of.    (P)  Feirabend 442 

Celluvert,  Moulding,  and  Forming  Articles  from.    (P)  Moll 

and  Esgen 1045 

Cement.    (Class  IX.)     See  under  Building  Materials. 

Action  of  Magnesia  in  Portland.     (Erdmenger) 927 

And  Iron  Drain  Pipes,  Strength  of  Composite.      (Bau- 

schinger) 355 

Apparatus  for  Drying.    (P)  Fellner  and  Ziegler  (illus.).. .  509 

Apparatus  for  Grinding.    (P)  Brittain  and  Pamphilon ....  44S 

Behaviour  of  Portland,  in  Sea  Water.    (^Michaelis) 156 

Burning  Portland.    (P)  Knights 269 

Cei-amic  or  Pottery  Ware.    (P)  D.avies 518 

Composition  for  I'se  as  an  Adhesive.    (P)  Sedway 458 

For  Boilers,  Flues,  and  Furnaces.    (P)  Taylor 355 

For  Packins  Steam  and  other  Pipes,  and  Boilers 251 

Industry  in  Europe,  Tlie  Portland.    (T.R.)  890 

Industry,  Progress  of  the.     (Erdmenger) 1035 

Influence  of  Temperature  on  Time  of  Setting  of  Portland. 

(Golinelli) 1036 

Makers,  Fifteenth  Annual  Meeting  of  German 268 

Manufacture  and  I'reatment  of  Fire-proof  Material   for. 

(P)  Stone 1037 

Manufacture  of  Portland,  in  North  China.    (Finch)  131 

Mortar,  The  Preparation  of.    (Boklen) 1036 

Or  Cement  Mortar.    (P)  Boklen 269 

Or  Glue  for  Joining  "Wood.     (P)  Luther 269 

Overbunit 1036 

Overburut.    (Erdmenger) 831 

Purifying    and    Grinding    Residue    of    Portland.      (P) 

Hovle 764,  764 

Treating  Sludge  for  Manufacture  of.    (P)  Webster 604 

Treatment  ofRaw  Materials  for  Making  Portland.    (P) 

Kuowles.    From  Die  Actiengesellschaft  "Cimbria"...  355 

Cements,  Comsumption  of   Native  and    Foreign,  in  Japan. 

(T.R.) 554 

Exnansion  of 269 

Improvements  in.    (P)  Kieffert  and  Thirion 269 

Influence  of  Temperature  on  Time  of  Setting  of  Hydi-aulic. 

(Tetmaier) 1036 

Manufacture  of  Non-efflorescent  White.    (P)  Tomlinson..  835 

Sixth  Annual  Report  of  Inspector  of  Asphalt  and 265 

Central  Valves  for  Gas  Purifiers.    (P)  Hearue  and  Strong 821 

Ceramic  Fancy  Ware,  Composition  for  Production   of.    (P) 

W'erfel 446 

Material,  Manufactm-e  of.    (P)  Laffont 520 

Ceresin,  Manufacture  of.     (Von  Boyen) 1021 

Cesspools,  Disinfection  of.    (P)  Boulengier 280 

Ceylon,  Imports  of,  dui-ing  1892.    (T.R.) 638 

Chairman's  Address  to  Glasgow  Section.    (Fawsitt) 910 

Champacol.    (Merck) 861 

Chance-Claus  Sulphur  Recovery  Process,  Treatment  of  Waste 

Gases  from.    (Kynaston) 319 

Changes  of  Address,  Lists  of.    See  Address. 

Charcoal,  Animal.    (Zapiski) 532 

Conversion  of  Peat  into.     (P)  Zohrab 437 

Charleston,  Distillation  of  Turpentine  at.    (T.R.) 74 

Cheese,  Method  for  Analysis  of.    (Maggiora) 382 

Chemical  Arts,  Encourasement  of,  in  Prance.     (T.R.) 795 

Factory  in  the  Ti-ansvaal.     (T.R.) 391 

Industries,  ^Meeting   of  Representatives  of  Bavarian,  at 

Regensburg,  August  1892 539 

Manufacturing  in  Russia.    (Bowman) 314 

Trade  in  Berlin.    (T.R.) 875 

Trade  of  the  Tyne.    (T.R.) 389 

Trade,  Risks  of  the.    (T.R.) 474 

"Workers  and  Parliament.     (T.R.) 726 

"Works,  Observations  on  Organisation  and  Management  of. 

(Carey)  901 
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Chemicals  for  London,  L.C.C.  Contracts  for.    (T.R.) 556 

Importation  of,  by  Servia.    (T.R.) 74 

Imported  by  the  United  States.     (T.R.) 1079 

Import  of,  by  St.  Louis.     (T.R.) 74 

Indian  Imports  and  Exports  of.     (T.R.)  81 

Italian  Imports  and  Exports  of.     (T.R.) 81 

Chemistry  of  Foods.    (Class  XVIIL— A.)      54,170,283,369,459,536, 

614,  704,  778,  855,  942.  1048 

Of  the  Grainer  Pit.     (Palmer  and  Sanford) 530 

Cherry  Oil  as  an  Adulterant  of  Almond  Oil.     (Micko) 935 

Chesnut  Tacnin 849 

Chicago  Exhibition,  Chemical  Analysis  at  the.    (T.R.) 476 

Exhibition,   Exhibit    of   Canadian   Copper  Co.   at    the. 

(Browne) 835 

The  Drug  Trade  of.    (T.R.)  74 

Chili,   Mineral,   Metallurgical,    and  Industrial    Products   of. 

(T.R.) 82 

Sale  of  the  C4ovemment  Nitrate  Properties  in.     (T.R.)  ....  189 

China-Grass,  Treatment  of.    (P)  Vial 145 

China,  Import  of  Galvanised  Plates  by.     (T.R.) 189 

Importation  of  Aniline  Colours  bv.    (T.R.)  .  * 476 

Manufacture  of  Paper  in.     (T.R.)  299 

ilanufacture  of  Portland  Cement  in  North.     (Finch) 131 

Opening  for  British  Trade  in.     (T.R.)  792 

The  ^Manufacture  of  Soy  in 620 

Trade  in  Aniline  Colours.    (T.R.) 725 

Chinolin  Derivative,  Production  of  an  Antipyretic  and  Anti- 
neuralgic.     (P)  Bang.    FroniDahl 289 

Chloralimide,  Obtainment  of.    (Arends) 860 

Chloralose,  Physiological  and  Therapeutic  Effects  of.    ( Hanriot 

and  Ri'diet) 372 

Chlorate  of  Potash  in  Germany.     (T.R.) 963 

Chlorates,  Manufacture  of .     (P)  Boult.    From  Nieske 763 

Obtaining,  by  Electrolysis.     (P)  Gibbs  and  Franchot 527 

Chloric  Acid,  Preparation  of.     (Caspari) 549 

Chloride,  Action  of  Steam  on  Ferric.    (Rosseau) 601 

Manufacture  of  Ferric.     (P)  Buisine 354 

Manufacture  of  Ferric.     (P)  Kidd 603 

Of  Ethyl  or  diethyl.  Method  of  Closing  Receptacles  for. 

(P)"  Mackenzie.    From  Bengue 785 

Of  Lime.    See  utuler  Lime. 

Recovery  of  Hvdrochloric  Acid  and  Ferric  Oxide  from 

Ferrous.     (P)  D'Andria 263 

The  Interactions  of  Caffeine  and  Auric.    (Dunstan  and 

Shepheard) 175 

Use  of  Stannic,  in  Sizing  Cotton  Warps 261 

Chlorides,  Continuous  Decomposition  of  Alkaline,  by  Electro- 

Ivtic  Fusion.     (P)  Stoerk 698 

Electrolysis  of  Alkaline.     (P)  FitzGerald , ■  697 

Electrolytical  Decomposition  of  Alkaline.     (P)Faure....  156 

Producing  Insoluble,  direct  from  the  Metals.    (P)  Currie.  526 

Chlorine  and  Alkali,  ^Manufacture  of,  by  Electrolysis.    (P) 

Parker 1042 

And  other  Bodies,  Production  of,  by  Electrolysis.     (P) 

Parker  and  Robinson 276 

And  Sodium  Amalgam,  Production  of.  (P)  Greenwood  525,1042 

Estimation  of  Iodine  containing.    (Ulzer  and  Friedreich).  65 

German  Production  of.     (T.R.) 960 

In  Water,  Estimation  of.    (Fairley) 866 

Manufacture  of.     (P)  De  "^'ilde  and  others 926 

Manufacture  of.    (P)  Hoepfner 42 

Manufacture  of.    (P)  Wallis ,^54,  833 

Obtaining,  from  Ammonium  Chloride.    (P)  Mond 925 

Obtainment    of,   from   Various   Bodies,   and    Bleaching- 

Powder  therefrom.     (P)  Cosnett  and  others 1031 

On  Mond's  Process  for  Pi-oducing.    ( Quincke) 146 

On  the  Production  of,  by  means  of  Nitric  Acid.    (Lunge 

andPret) 831 

Production  of.     (P)  Lyte 155,155 

Production  of.     (P)  Vogt  and  Scott 833 

Production  of,  by  Electrolysis.     (P)  Blackman 699 

Titration  of  Alkaline  Liquids  containing.     (Ullmann) 867 

Chloroform,  Apparatus  for  Separating  Substances  Dissolved  in, 
without  Evaporating  the  Solvent.    (P)  Weitenkampf 

(illus.) 1015 

Containing  Alcohol,  Decomposition  of,     (Brown) 1055 

Obtainment  of  Pure.     (Arends) 860 

Odorous  Power  of.    (Passy)  782 

Preparation  of  Pure.    (Anschiitz) 782 

Separating  Solid  or  Fluid  Substances  Dissolved  in.    (P) 

Weitenkampf 464 

The  Decomposition  of.    (Schacht  and  Biltz) 543 

Chloro-para-oxybenzoie  Acids,  Manufacture  of.    (P)  "WiUcox. 

From  von  Heyden,  Nachfolger 785 

Cholei-a  and  "W^ater  Filtration.    ( Koch)   944 

Bacteria,  Action  of  Peat -Dust  on.    (.Stutzer  and  Bun-i)  . . .  944 

Cholesterin.    (Deghuee) 534 

Cholesterol,  Amount  of,  found  in  Train-Oils.    (Fahrion) 607 

Choline.     (Deghuee) 534 

Chrome  Alum,  The  Dissociation  of.    (Baubigny  and  Pochard)  445 

Deposits  in  New  South  Wales.    (T.R.) 959 

Chromic  Acid  Indigo-Discharge  Process,  Theory  of  the.    (Mul- 

lerus  and  iflargulies) 758 

Chromines,  Gi.  and  R.    (Von  Perger) 38 

Chromite,  Analysis  of,    C^^'aUer  and  Vult6) 625 
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Chromiuiii,  Determination  of.  in  Ferro-Chromium.  (Galbraith)  713 
Determination    of,   in     Ferro-Chi-omiuni.      (Spiillcr   and 

Kahnim) 8W 

I )etornii nation  of.  in  Steel.     (Schneider) 29.3 

Distiil)\ition  of,  in  Hritish  Irons.     iStead) 712 

I'Meetrolytio  Kxtraelion  of.    (P)  Fliwct  and  Bonnet 48,  Ifil 

Kleot  rolvt ic  I'repai-ation  of.     ( Placet) 35!* 

In  Fcrroclironii',  Determination  of.   (Spiillerand  Kalman)  !i.50 

In  Steel,  On  the  Kstimiition  of.     (Clark) .'itO 

In  Steel.  Review  of  Methods  of  Estimating.     (Ziegler) .'177 

Methods  of  Ditennining.    (Stead) 712 

Mordaiitinii  Wool  with.    (Liechtiand  Hummel) 240,.332 

Slor.iants.     (P)  Pickles 352 

Oxide,  Preparinir,  by  Ignition.     (SchaelTer  and  Werner). ..  1044 
Production  of.  from    its    Earth  Compounds.     (P)  Stern- 
berg and  Deutsch 845 

Cinchona  Alkaloid.i.  On  the  Manufacture  of.     (Field) 59 

Alkaloids,  The.     (Clans) 61 

Bark,  Estimation  of  Quinine  in.    (Schmidt) 4<J7 

Cinehonidine,  Action  of  Hydriodic  Acid  on.     (Neumann) 288 

Cinchonine,  Some  Decompositions  of.    (Pum) 288 

Cinnamonium  camphoni,  X.  and  E.     (Hosie) 770 

Cinnamon  Oil 9.51 

Oilof.    (Weber) 288 

Cisterns,  Ceramic  or  Pottery-ware.    (P)  Davies 518 

Citrene,  Action  of   Sulphui-ic  Acid  on.     (Bourchardat   and 

Lafont) .372 

Citric  Acid.     (Deghuee) 533 

Acid.  Detection  and  Estimation  of  Lead  in.     (Wariugton).  97 

Citronellal.     (Semmler) 1054 

Clay  Filters  for  Chemical  Work.    (T.R.) 962 

Machine  for  Treating.     (P)  Joberus 448 

Clays.     (Class  IX.)     See  Building  Materials. 

Cleansing  .\gent.  An  Improved.     (P)  Schicht 1044 

Cloth,  Recovering,  from   Damaged  Waterproof  Fabrics.    (P) 

Hutchinson  and  Hardman 517 

Cloves,  Oil  of 951 

Reaction  of  Oil  of.    (.Stern) 628 

Testing  Oil  of 184 

Vanillin  from.     ( Jorissen  and  Hairs) 863 

Coal  and  Liquid  Hydrocarbons,  Gasification  of.  (Dvorkovitch) 

.  (illus.) 403 

Combustion  of,  in  House  Fires.     (Cohen  and  Heflord) 121 

Composition    of    Petroleum-like    Bitumen    of    .Japanese. 

(Smith  and  Chorley ) 221 

Estimation  of  Sulphur  in.    (Hempel)  (illus.) 181 

-Gas.    See  Gas. 

In  Australasia.    (T.R.) 958 

In  New  South  Wales.     (T.R.) 959 

Preparing  and  Coking.    (P)  Rylands  and  Xaylor 135 

Production  in  Japan.     (T.R.) 793 

Production  of  Australia.     (T.R. ) 390 

Production  of  France.    (T.R.) ,390 

Rapid  Determination  of  Phosphorus  in.    (Crobaugh) 1061 

Retorts  for  the  Distillation  of.     (P)  Yeadon  and  Adgie 31 

-Tar  Colouring  M^itters,  On  the  Qualitative  Analysis  of. 

(Green) 3 

-Tar  Industry  of  Germany  during  1893.     (T.R.) 879 

Coals  for  Making  Coke,  Investigation  of.     (Pennock) 586 

Valuation  of.    ( Horn) 29 

Coating    Articles    with  Xew   Metallic    Alloy.       (P)    London 

Metallurgical  Co.  and  Cowper-Coles. 526 

Cobalt  Ores,  Exti-action  of  Poor.     (Stahl) 1038 

Photographic  Application  of  Salts  of.     (Lumi^re)   785 

Separation  of,  from  Minerals,  Mattes,  &c.    (P)  De  Coppet.  274 

Coca  Leaves,  Export  of,  from  Peru.    (T.R.) 73 

Cocaine,  A  Xew  Reaction  for.     (Kuborne) 380 

Hvdrochlonde 951 

Making  in  Peru.    (T.  R.) 475 

Cochineal  Carmine.    (Feitler) 256 

Cocillana 863 

Cocoa  Beans,  Estimation  of  Theobromine  in.    (Siiss) 382 

Determination  of  "Soluble"  Constituents  of.     (Stutzer)..  54 

Driers  for.     (P)  Elizondo  (illus.)  1015 

Extracting  and  Rendering  Soluble.    (P)  Thompson.   Pi-om 

!Moser  and  Co 55 

Manufacture  of  a  Substitute  for.     (P)  Berlit 942 

-Xut,  Butter  of.    (De  Negri  and  Fabris) 607 

-Nut-Oil,  Adulteration  of.    (T.R.) 879 

■Nut  Oil,  Process  for  Determining  Purity  of.    (Milliau) . . .  293 

Coco-Nuts,  Pigmy.     (Kinch) 771 

Cod-hver  Oil,  Alkaloids  in.     (Bouillot) 861 

Coffee,  Aromatic  Extract  of.    (P)  Quellmatz 856 

Berries,  Oil  of.     (De  Negri  and  Fabris)  454 

Berries,  Removing  the  Oil  from  Roasted.     (P)  Quellmatz.  856 

Berry,  The  Carbohydrates  of  the.    (Ewell) 614 

Ccke,  Changing  of  the  Physical  Properties  of,  made  in  Bye- 
Product  Ovens.     ( Fronheiser  i 254 

Economy  of  Bye-Products  of,  in  Germany.     (T.R.) 794 

Furnaces,  Improvements  in.    (P)  Collin 438 

ilanufacture  of,  and  Recoverv  of  Products.    (P)  Bowing  .  255 

Ovens.    (P)  Boult.    From  Collin  (illus.) 746 

-Ovens,  Improvements  in.    fP)  Bauer 589 

-Ovens,  Improvements  in.     (P)  5IitchelI 135 

Rapid  Determination  of  Phosphorus  in.    (Crobaugh) 1061 
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-Towers  and  Similar  Apparatus.    ( Hurler)  (illus.) 227 

-Towers,  On  the  Etficioncy  of.    (Lunge) 417 

Collidine,  S.  New.    (Au(!rbach) 512 

Collodion  Cotton,  On  the  Analysis  of.    (Sandford) 6?. 

Preparation  of.     (Aronds) 860 

Colombia,  Discovery  of  a  New  Minei-al  in.     (T.R.) 2!»8 

Di.scovery  of  Quicksilvc^r  in.     (T.R.) 879 

New  Customs  Regulations  of.     (T.R.) 297 

Colour  Cakes  or  Sticks  for  Marking  Purposes,     f  P)  Carruthers    .'163 

-Leaf,  Pro<luetion  of.     ( P)  Ernst ;i37 

Paste,  Method  and  Apparatus  for  Drying.    (P)  Passburg  .    913 
Reactions  of   Mixtures  of   Phenacetin.  Methacetin,  and 

Hydraoetin.  with  a  Quinine  Salt.    (Gigli.  Semli) 460 

Washes.     (P)  Bodin 529 

Colouring  Matters  and  Dyes.    (Class  IV.)    .34, 137,  256,  .349,  4.39, 513. 

591,  669,  748,  822,  !>20, 1022 
Colouring  Matters  and  Dyes,  Various  :— 

Acridine    Dyes.    New    Formation    of.         (Mohlau    and 

Fritzsche)  750 

Alizarin    Derivatives.  Production  of  New.    (P)  Willcox. 

From  The  Farb.  vorm.  Bayer  and  Co 596 

Alkylated  Naphthylamine  Sulplio  Acids,  Manufacture  of. 

(P)  Willcox.    From  The  Farb.  vorm.  Bayer  and  Co S.^O 

Alpha-Naphthol   and     Alpha-Naphthol-Sulphonic    Acids, 
Manufacture  of.    (P)  Aljel.    From  The  Farb.  vorm. 

Meister,  Lucius,  und  Briining 672 

Alpha-Nitro-Alpha-Amido    and   Alpha  -  Quinoline    Com- 
pounds of  Alizarin,  &c.    (P)  Imray.    From   the  Farb. 

vorm.  Meister,  Lucius,  and  Briining 673 

Alpha  -  Oxyuvitic   Acid,  ^Manufacture   of.    (P)  Johnson. 

From  von  Heyden  Nachfolger 4-tl 

Amido-Guanidine,  Manufacture  of  New  Compound  from. 
(P)  Johnson.    From  The  Badi.sche  Anilin  und  Soda 

Fabrik 142 

Amidonaphthol  Sulphonic  Acids.    (Reverdin  and  de   la 

Harpe) 749 

Anthraquinone  Derivatives,  Production  of.    (P)  Willcox. 

From  The  Farb.  vorm.  Bayer  and  Co .596 

Azo-Colouriiig  Matters,  Apphcation  of  Non-Sulphonated. 
(P)  Imray.    From  The  Farb.  vorm.  Meister,  Lucius, 

und  Briining 1022 

Azo-Colouring     Matters    Derived     from    Parapbenylene- 
diamine.    (P)  Imray.    From  The  Farm.  vorm.  Meister, 

Lucius,  und  Briining.. 440 

Azo-Colouring   Matters,    Manufacture  of.      (P)    Brooke, 

Simpson  and  Spiller,  and  others 516 

Azo-Colouring   Matters,    Manufacture    of.     (P)    Brooke, 

Simpson  and  Spiller,  and  Greene 922 

Azo-Colouring  Matters,  Manufacture  of.    (P)  Read,  Hol- 

lidav  and  Sons,  and  Elbel 751 

Azo-Coloiu'ing   Matters,  Manufacture    of  Direct   Dyeing. 
(P)  Abel.    From  The  Farb.  vorm.  Meister,  Lucius  und 

Briining 515 

Azo-Colouriiig  Matters,  Manufacture  of  New.  (P)  Newton. 

From  The  Farb.  vorm.  Bayer  and  Co 754 

Azo-Colouring  JIatters,  Pi-oduction  of.    (P)  Abel.    From 

The  Actien  Gesellschaft  fiir  Anilin  Fab 755 

Azo-Colouring  Matters,  Production  of.    (P)  Imray.    From 

The  Soe.  of  Chem.  Industry  in  Basle. 597 

Azo-Colours  on  Fibre.  Production  of.     (P)  Willcox.    From 

The  Farb.  vorm.  Baver  and  Co 258 

Azo-Colouring  Matter,  Production  of  a  Red.    (P)  Imray. 

From  The  Soc.  of  Chem.  Industry,  Basle 597 

Azo-Colouring  Matters,  Production  of  New.     (P)  Newton. 

From  The  Farb.  vorm.  Bayer  and  Co 921 

Azo-Colours,  On  the  Spectra  of.    (Grebe) 823 

Azo-Colours,  Production  of  Black,  on  Fibres.    (P)  Newton. 

From  The  Farb.  vorm.  Bayer  and  Co 754 

Azo-Colours,  Production  of,  on  Fibre.    (P)  Willcox.    From 

The  Farb.  vorm.  Bayer  and  Co «'■« 

Azo- Derivatives  of  Pvrocatechol.    (Witt  and  Mayer) 592 

Azo- Dyes.  Production  of    (P)  Pitt.    From  Cassella  and  Co.    143 
Azo-Dvestutf,  Production  of  a  New    Black.     (P)   Bang. 

FromDahl l« 

Azo-Dvestufl's.    (Reverdin) ».M 

Azines  and  Eurhodoles  from  Dihydroxydiketotetrahydro- 

naphthalene.    (Zincke) .V"V: / 

Bases  and  Colourins  Matters  therefrom.  Manufacture  of. 
(P>  Abel.    From  The  Actien  Gesellschaft  ftir  Anilin 

Pfib  •'••••    ^*2 

Bases  and  Colourins  Matters  therefrom,  Manufacture  of. 
(P)   Abel.    Fi-oni  the  Actien  Gesellschalt  fur  Anilin 

Fab ^^^ 

Basic  Dvestutfs,  Production  of  New.    (P)  Johnson.    From 

The'^Badische  Anilin  und  Soda  Fab 441 

Benzene-   and   Toluene-azo-naphthalene.      (^letzki    and 

Zehnter) ^^ 

Benzidine,  Preparation  of.    (Erdmann)... 669 

Benzidine  Sulphate,  Preparation  of.    (Teichmann) olo 

Benzyldihvdroxvpyridine,  Formation  of.     (Ruhemann) ...    141 

i-Dinapht"hvlam"ine  Monosulphonic  Acids.    (Schifl) 34 

6-Naphthaquinone,  Formation  of.    (Meldola) 141 

Black  Cotton  Dvestuff,  Production  of.      (P)  Bang.    From 

Dah  I ' 258 

Cascarin.    (Leprince). oi^ 

Cochineal  Carmine.     (Feiiler) ;•••••. /-AV  -^VV    ^^ 

Colouring   Matters.   A  New  Group  of  Basic.      (P)   Pitt. 

From  Cassella  and  Co 1023 

Matters,  Convertibility  of  jn-Amidodialkyl-o-toluidme 

into  Methvlene-Blue.    (Bernthsen) 139 

Matters,  Estimation  of.    (Dreaper) 9/  / 
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Matters    from  Anthmqunjone,  Produmon   of. 

Newton.  From  The  Furb.  ^■^\°'- Stm^  of  (P 
Matters  from  Authraqumone,  ^I'^^ii'/^^^Vd  Co  142 

Willcox.  From  The  Farb.  vorm.  Baj  eyi^d  Ca^. . . . 
Matter  from  Logwood,  Production  of  a.  (1^)_  A'exa'iuen    _^^ 

From  "Wells ■/■.^"■i.V.'.'.l.Vi''pipVipn<'riin)  .      35 

Matters.  Hydroxyketone.    (^raebe      d  L  ciien.run)^ 
Matters  of  the  Indulme  Series.  Manufactuie  oi.    ^r;    ^^ 


Rohner 
Matters,    Manufacture 


of. 


Abel.      From   The 


i^,fkb.7.':...:^"...--H  ^'' 

MatUVTMamifeeturVof:  IV)  Lake.    From  Kalle  and  ^^^^ 


Matt;rs:M;nufactu.;e  oY."  7P)'Lak;;  •  From  L^^^^^ 

and  Co •  •  •  •/dVt  "oVp  ' 

Matters,  Manufacture  of.^  y^L      (P)  Tmray.     From 


923 


From  Oehler 

Matters,  Manufacture  of  Blue, 
The  Farb  vorm.  Meister,  Lucius,  """  "A""."  "" '  ',-6\ 


From  Kern  aud  Sandoz. •  ••••■••-     /p^  .Tohnsoii. 


Fabrik y<-"'"  'i'v'\"\'hp]  '  From  The 

Matters,  Manufacture  of  >  ew      (^    Abelj^^From  _     ^^ 


597 


36,  674 


Actien  Gesellschaft  f^J  Anilin  Fain  toUoii^^  , 

Matters,  Mauufactui-e  o*  ^ew^^|f^''Mewton.    From 
Matters,  Manufacture  of  > ew      i^}  ^ e\\ ton.^ ^^^ 


(P)  Newton.    From 

nailers,   iiini.""-^----    -  ,  p,  

The  Farb.  vomi.  Bayer  and  Oo.  ...  --^z  —  • '     j, 
atters^Manu4.t^^ref,.^f7^„[P).;^;ll^^^^^^^    259,350, 

(P)  Johnson. 
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Matters,  iu.a..i."---"-  —   ,„j  p„ 
The  Farb.  vorm.  Bayer  and  <-o 

Matter,  Manufacture  of  Eed 


674 


(P)  Imray.    From  The 


922 
259 


1024 
752 


672 
593 


^iS.    From  The  Farb.  vorm.  Meister,  Lucius,  und 
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Diosynaphthoic-mono-sulpho  Acid  and  its    Salts,  Production 
of.      (P)    Imray.      From    The    Society    of   Chemical 

Industry,  Basle 597 

Diphenylmethane  Derivatives,  Application  of.    (Von  Perger) . .  38 

Discrepancy  in  Chemical  Analysis,  Causes  of.     (Dudley) .379 

Discussion  on  Application  of  Air  in  Motion 491, 979 

On  the  Flashing  Point  of  Mineral  Oils 991 

On  Town  Smoke 325 

On  Warington's  Paper  on  Detection  and  Estimation  of 

Lead  in  Citric  and  Tartaric  Acids 222 

Dish  for  Use  in  Photographic  Development.    (P)  Rayner 290 

Disincrustant,  Petroleum  as  a 739 

Disinfectant,  A  Liquid.    (P)  Rees 540 

Disinfectants.    (Class  XVIIL— C.)  172,  286,  460,  540,  617, 705, 

858,  945, 1053 
Containing   Arsenic,  Preparation   and    Packing   of.    (P) 

Blackie 1053 

For  Dwelling  Rooms.     (Chamberland  and  Fembach) 858 

Improvements  in.     (P)  Xoerdlinger 1053 

Preparation  of.    (P)  Dewhm-st 172 

Preparation  of,  from  Sulphonate  Salts.     (P)  Kraemer 172 

Production  of  Fumes  for  Use  as.    (P)  Watts 857 

Value  of  Salts  of  Copper  as.     (Green) 705 

Disinfecting  and  Sterilising  Apparatus.    (P)  Herscher 171 

Apparatus,  A  Xew.    (Krell)... 56 

Or  Odorising  Apparatus.     (P)  Leathers 57 

Disinfection,  Improvements  in  the  Practice  of.     (Traugott)  . .  945 

Distillation  by  Superheated  Steam,  Apparatus  for.     ( JafEe)  . . .  875 

Simple  M.-thod  of  Fractional.     (Tigerstedt) 375 

Distilling  and  Concentrating  Apparatus.     (P)  Guttmann 1014 

Asid  Condensing  .\pparatus.    (P)  Dennis 586 

And  Refrigcrat ills;  Apparatus.    (Pj  Fuller  (illus.) 743 

Apparatus.    (P)  Laing 50!i 

Apparatus,  Automatic'    (P)  Rund  (illus.) 616 

Apparatus  for  Ammoniaeal  Liquors.    (P)  Feldman 42 

Apparatus    for    Obtaining     Volatile     Constituents     (P) 

Prentice G62 

Apparatus  in  Ammonia-Soda  Works.    (Fassbender)  600 

Disulphonethylene-diamides.   Production   of  Aromatic.    (P) 

Marckwald  and  Holtz 545 

Disulphonpiperazides,  Production  of  Aromatic.    (P)   Marck- 
wald and  lioltz 545 

Dithiobiurets,  Manufacture  of    Bases  and    Salts  containing 
Sulphur  from.     (P)  Newton.    From   The  Farb.  vorm. 

Bayer  and  Co 784 

Dolichos  soja  L.    ( Hosie) 769 
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Drain  Pipes,  Improvements  in 447 

Pipes   of    Cement    and    Iron,   Strength   of    Composite. 

(Bauschinger) 355 

Dressing  for  Hop  and  other  Plants.    (P)  Beaumont  and  Haigh  939 

Dressings,  Sterilising  Surgical.     (P)  Diihrssen 371 

Driers  for  Cocoa  and  other  Grains.    (P)  Elizondo  (illus.) I(tl5 

For  Varnishes,  &c..  Manufacture  of.     (P)  Hojar 937 

Drinks.  Apparatus  for  Production  of  Sparkling.    (P)  Malmen- 

dier 704 

Drown's  Method  for  Determination  of  Silicon  in  Steel.    (Ford)  1061 

Drug  Imports  into  Servia.    (T.R.) 878 

Imports  of  Tunis     (T.R.) 474 

Trade  in  Japan.     (T.R.) 299 

Trade  of  Chic;igo.     (T.R.) 74 

Drugs  and  Chemicals,  Importation  of,  by  Servia.    (T.R.) 74 

Import  of,  by  Spain.    (T.R.) 74 

Drying  Apparatus  for  Brtwers'  Grains,  &c.    (P)  Leigh.    From 

Batcheller,  Schuyler,  and  Cramp 369 

Apparatus  for  Breviers'  Grains,  &c.     (P)  Rappleye 369 

Apparatus  for  Cement,  kc.     (P)  Fellner  and"  Ziegler 509 

Apparatus  for  Cocoa,  Coffee,  Tea,  &.C.     (P)  White 55 

Apparatus    for    Powdered     Substances.      (P)    Eno   and 

Jackson 660 

Dulcine,  Detection  of,  in  Beverages.    (Morpurgo) 951 

Dulcitol.    (Von  Lippmann) 54 

Dung,  Loss  of  Nitrogen  in.    ( Muntz  and  Girard) 365 

Dunning,  Fuller's  Earth  at.     (T.R.) 477 

DuiTa,  Microscopic  and  Chemical  Examination  of.     (Tortelli) .  612 

Dve-bath  Arranaement  for  Experimental  Dyeing.    (Marshall)  909 

(illus.)  996 

Dyeing  and  Bleaching  Apparatus.     (P)  Woodcock 145 

And  Printing,  Improvements  in.    (P)  Bell 826 

-Vnd  Printing   ^vith   Azo-Dyestuffs.      (P)  Willcox.    From 

The  Farb.  vorm.  Baj-er  and  Co 600 

And  Tamiinz  Materials,  Extraction  of.    (P)  Heftier  and 

Benard 823 

Calico  Printing,  Paper  Stainins,  and    Bleaching.     (Class 

VI.) 37, 145,  261,  351,  442,  517,  599,  675,  758,  825,  924, 1025 

Machine.  »( P)  Florin-ljcclercq 600 

Machines,  Attacliing  Perforated  Spindles  in  Cop-.    (P) 

Shaw 1027 

Piece  Goods.    (P)  Zillessen 261 

The  Advantages  of  Cop-.     (Ciippin) 12 

The  Process  of.     (Spohn) 599 

The  Theory  of.    (Cross  and  Bevan) 104 

The  Theory  of.    (Vigron)  351 

Utilising  the  Heat  of  Spent  Liquors  for.    (P)  Dawson 146 

Woollen  Hats.     (Herzinger) 1026 

Dyes.    (Class  IV.)    ^See  m«</^>' Colouring  Matters. 

Dye- Vats.    (P)  Dreze 40 

Dynamite,  Determination  of  Nitroglycerin  in.     (Liebschutz)  .  470 

Manufacture  of  Kieselguhr.     (P)  Griine 804 

Rocket.    (P)  The  American  Carrier  Rocket  Co 179 

>See  also  Explosives. 

Dynamo  for  Metallurgical  Laboratories.    (Boi-chers) 1041 


Earthenware.     (Class  VIII.)     See  under  Glass. 

And  Sioneware,  Composition  for  Uniting  Metal  to.      (P) 

Doulton  and  Slater   763 

Ovens  for  Baking.     (P)  Moellenhoff 264 

Producing  Coloured  Designs  on.     (P)  Holt 603 

Ecgonine,  the  Amides  of.     (Einhom  and  de  Norwall) 618 

Effluents,  Method  for  Purifying  Trade.     (P)  Oldtield 945 

Eflront 's  Method  of  Purifying  Yeast.    (Jorgensen  and  Holm)  777 

Eggs,  Means  for  Preserving.    (P)  Farquhar  and  North 284 

Preservation  of.     (P)  McArdle 171 

EgJTJt,  The  Manufacture  of  Sugar  in 851 

Election  of  Officers  for  1893—4 573 

Electric  Batteries.    See  Batteries. 

Current,  Use  of,  in  Metallurgical  Laboi-atories.    (Borchers) 

(illus.) 275 

Lamp  Filaments,  Renewing  or  Repairing.     (P)  Cliapman.  525 
Electrical  Insulating  Material.     (P)  Gentzsch,  Goldschmidt 

and  von  Scanavi 452 

Insulating  Sheet.     (P)   Wojd.    From  Jefferson  and  St. 

John 452 

Electricity,  Method  and  Means  for  Supplying  to  Carbon  Elec- 
trodes.    (P)  Frei 932 

Tanning  by.     (P)  Pinna 166 

Electro-Chemical    Effects   on   Magnetising    Iron.    (Part  IV., 

Andrews) 52 

ChemicHl  Researches.     ( Oettel) 84 

Electro-chemistry  and  Electro-Metallurgv    (Class  XI.)  48, 161,  275, 
362,  451,  524,  605,  697,  768,  846.  932. 1041 
Electrodes.    See  Batteries. 
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Klectrolvsis.  Bleaching  and  Disinrecting  Starch  and  Foculii  by. 

(P)  Hermite 108 

Improvcmoiits  in.    (P)  Andreoli lyui 

Maiiufactim*  of  Tulies  l>y.     ( P)  Elmore 525 

Manufiu'turt"  of  White  Lciul  by 455 

Mctlioil  of  Proihiciiii;  Bodies  by.    (P)  Nicivertii 097 

Of  Metals.     (P)  I'lueet  and  Poiinet 1(!1 

PJiotogmphie  D.ivelopiiient  by 374 

Quantitative  Anal.v.sis by.     (  RiidorlT) 1041 

Using  Klectric  Light  Current  for  Quantitative  Chemical. 

(P)  Hnmberg 48 

Klei-lrolytcs.     .SVc  Hattcries. 

Electrolytic  Apparatus.     (P)  Andreoli 8t7 

Apparatus  for  (.'ausi  ic  Soda,  &c.     (P)  Baml)erg 4'J 

Apparatus.     .SVc  Battorios. 

Separations.    (Smith  and  Saltar) 005 

Electromotors  for  Chemical  Laboratories.     ( Elbs) 8t!6 

Elements.    Sec  Batteries. 

Emmerton's  Method  for  Determination  of  Phosphorus  in  Steel, 

Xoteson.     (Babbitt) 627 

Enamel  for  Insulators.     (P)  .\Iber 769 

I  niprovcd  Water  (  P)  Sim psnn 1045 

Producing  Coloured  Pictures,  &c.,  on.     (P)  Knapp 927 

Enj;ler  Viscosimcter.  Rules  for  Construction  and  Use  of  the. 

(Engler)  (illus.) 291 

Eosines,  Constitution  of  the.    (Bernthsen) 513 

Eri-ata,  Table  of.    ,See  Special  Index-,  p.  Ivii. 

Eschka's  Method  for  Determining  Sulphur.     (Hundeshagen) .  1062 

Method  of  Estimating  Sulphur,  Note  on.     (Hundeshagen)  465 

Esparto  Grass,  Apparatus  for  Boilin?.     (P)  Hawkesley 460 

Essence  of  Roses,  ilanufacture  of,  in  Saxony 780 

Essences.     (Class  XX.)    See  under  Fine  Chemicals. 

Distilling  and  Rectifyinjr.     (P)  Leaker 459 

Mannfaciure  of.  in  Bond.     (T.R.)  188 

Ether,  Apparatus   for    Separating  Subst.inces  Dissolved    in, 
withnut  Evap)rating  the  Solvent.     (P)  VVeitenkampf 

(illus.) 1015 

Method  for  Testing.     (Traub) 629 

Pi-eparationof  Methyl- and  Ethyl-.    ( P)  Krafft  and  Roos  .  464 
Separating  Solid  or  Fluid  Substances  Dissolved  in.     (P) 

.  Weiteukampf 464 

Separation  and  Recovery  of.    (P)  Pitt.    From   Heinzer- 

lin;.' 591 

The  V.iluation  of  Nitric.     fCurtmann) 69 

Ethereal  Oils,  Analysis  of.     (Benedikt  and  Strache) 1066 

Oils,  Examination  of 66 

Ethers  contained  in  Wines, Note  on  Compound.     (Seifert)  ....  854 
Ethoxyphenylmethylpyrazolone,  Manufacture  of.     (P)  Imray. 

Prom  Tlie  Farb.vorm.  ^Meister.  Lucius  und  Briining  ..  288 
Ethylaniline,  Manufacture  of  Lactyl  Derivatives  of.     (P)  Abel. 

From  Boehringcr  and  Sohne 596 

Ethyl  Chloride,  Bottles  for  Containing.     (P)  Bengu6 620 

Chloride.  Receivers  for.  (Pj  Mills.  From  Gilhfird. and  others   948 
Chloride,  Means  for  Closing  Receptacles  for.  (P)  Mackenzie. 

From  Bengue 785 

-Eiher,  Preparation  of.     (P)  Krafft  and  Roos 464 

Eucalyptus  Oil,   Crystalline  Dihydrochloride   Derived  from. 

(Anthoine) .'. 462 

OiL  Terpine  Hydrate  from.    ( Merck) 60 

Eurhodoles  obtained  from  Dihydroxydiketotetrahydronaphtha- 

lene.    (Zincke) 671 

Evaporating  and  Concentrating  Apparatus.     (P)  Siebert 690 

Appar.Htus.     (P)  Caird  and  Ra.vner 662 

Apparatus.    ( !')  Carulla 811 

Apparatus.    (Dannien)  (illus.) 251 

Apparatus.     ( P)  Forstreuter 662 

.\pparatus.    ( P)  Haddan 586 

Apparatus.    (  P)  Herz 436 

Apparatus.     (P)  Lillie 745 

Apparatus.     (P)  Mirrlees  and  Ballingall 510 

Apparatus.     (P)  Scott  (illus.) 347,585,915 

Apparatus  for  Alkaline  Solutions.     ( P)  Chapman 510 

Process  and  Apparatus  for.    (P)  Robertson,  Fearon,  and 

Miller  (LHus.) 346 

Evaporators,  ^Multiple  Effect,  for  Sugar  and  other  Liquors.    (P) 

Berry 703 

Excrement.  Apparatus  for  Disinfection  of.    (P)  Warner 1053 

Furnace  and  Apparatus  for  Deodorising  and  Consuming 

( P)  Kosloff 617 

Expenditure  for  the  Year  1892,  Statement  of 489 

Explosions  of  Petroleum  Lamps 745 

Explosive  Material,   and   Manufacture    thereof.      (P)  Mills. 

From  ^lunroe 375 

Projectile.    ( P)  Thowless. 4+54 

Explosives,  Adapting  Various,  for  .Ammunition.     (P)  Imray. 

Fi-om  Glaser 1057 

Cases  for  Liquid.    (P)  Kramer 1057 

Determination  of  Relative  Sensitiveness  of.    (Munroe) ....  1055 

H.M.  Inspectors' Annual  Report  on.  for  1892 621 

Matches,  &c.     (Class  XXII.)  . .  .61, 178,  290,  374,  461,  546,  621,  709, 

786,  864,  949, 1055 

Importation  of,  by  Turkey.    (T.R.) 385 

Improvements  in.    (P)  Curtis  and  Andr6 374 

In  Germany.    (T.R.) 964 

Manufacture  of.    (P)  Imray.    From  The  Chem.  Fab.  Grie- 

sheiin 709 
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Explosives— cow<. 

Manufacture  of.    (P)  Imrav.     From  Storer 290 

Manufacture  of.    (P)    Imray.    From  West)ali.sch-,\.nhalti- 

schen  Sprengstoll' Actien  Gesellschaft <yi» 

Manufacture  of.     (P)  Lund  holm  and  Savers 290 

Manufacture  of.    (P)  Rotten. ". 178 

iMamifacture  of,  from  Nitrated  Cellulose.    (P)  Dumford..  94«> 

Maiiufarjturc  of  Hiifh.    (P)  Lake.     From  .\danis i'li)6S 

Manufacture  of  High.     (P)  Von  Falkcnstein  and  Bohm.;}.  547 

Manufacture  of  Smokeless.     (P)  Du  Pont 10.';7,  ior.8 

-Voles  on  Some  New.    ( Berg  and  Cari-Mautrand' '  8<vt 

On  the  Analysis  of  Nitro-.     (Sanford) 61 

On  the  Pressure  Developed  by  some  New.     (Noble) .......  -yV, 

Exports  of  Alkali.     (T.R.) h7S 

Of  Jeddah.    (T.R.) 722 

Exposures,  Instrument   for  Calculating    Duration  of    Photo- 
graphic.    (P)  .Scott  and  Howson 61 

Extract  of  Meat.    (P)  Boesen .370 

Extraction  .\pparatus.     (Wiley)  (illus.)  7M 

Apparatus,  A  New.    ( Wiley)  (illus. ) .-,47 

Apparatus  for  Making.    (P)  Bond  (illus.) !ilt 

Extracts.    (Class  XX.)     See  U7ider  Fine  Chemicals. 

Purification  of  Vegetable.    (P)  Roy 675 


Fabric  in  Imitation  of  Brocade,  Manufacture  of.    (P)  Werner.    141 

Fabrics  and  Papers,  Manufacture  of  Iridescent.    (P)  Toland..    7.57 

Apparatus  for  Coating  Flexible.    (P)  Crane  and  Wellington    94^; 

Apparatus  for  Disinfecting.     (P)  Illing\vorth 371 

Apparatus    for  Dyeing   and    Treating.      (P)    Searle   and 

Elliott 4.35 

Dyeing   Woollen.      (P)    Imray.      From  The  Farb.  vorm. 

Meister,  Lucius,  und  Briining 825 

Machines  for  Printing.    (P)  Schwabe  and  others 517 

Method  of  Printing.     (P)  Lake.    From  Cousin 759 

Prepaiation  for  Cleaning,  Dyeing, &c.    (P)  Gardner.  From 

Andersen 1028 

Printing  and  Dyeing.     (P)  Schreurs 261 

Production    and   Fixation   of   Colours  on    \\'ovcn.      (P) 

Grafton  and  Browning  41 

See  also  Fibres  and  Textiles. 

Solutions  for  Waterproofing  and  Treating.     (P)  Eckstein  .    849 

The  Steaming  of  Printed.     (.laquet) 40 

Waterproofing  Woven.    (P)  Doller  and  ^\'olflenstein 166 

Factory  and  Workshop  Acts.  Government  Notice  respecting 

(T.R.) 71 

Fat,  Analyses  of  Horse-.     (Amthor  and  Zink) 164 

Apparatus  for  Exti-action  of.    ( Voorhees)  (illus.) 622 

Horse-.    (Filsinger) 51 

In  Milk,  New  Method  for  Estimating.    (Liebermann  and 

Szekely)   717 

In  Milk,  Weiss's  Method  for  Estimating.     (Lang)  871 

Recovery  of,  from  Fibres.    (P)  Sahlstrom  and  Parr .599 

The  Extraction  of.    (Gebek) 713 

Fats,  Analysis  of  Liquid.    ( Fahrion) 1064 

Appai"atus  for  Ascertaining  the  Frictional  Co-efficient  of. 

(P)  Thomas.    From  Stauber 786 

Contribution  to  Analysis  of.    (Lewkowitsch) 503 

Detection  of  ForeiKn.  in  Butter.     (Erdelyi) 1S4 

In  Bread,  On  the  Estimation  of.    ( Weib'uU) 294 

New  Method  for  Estimating  the  Iodine  Absorption  of. 

(Gantter)  717 

New  Method  of  Examining.     (Fahrion) 951 

Oils,  and  Soap  ilamifacture.    (Class  XII.)    49. 163,  277,  36.3,  45.3, 
527,  606,  700,  769,  848, 935,  1044 

Oils,  Mineral  Oils,  etc..  Notes  on  Industry  of 163 

Purifying  by  Steam  Treatment.     ( P)  Petty 936 

Saponilication  of.     (Prager  and  Stern) 952 

The  Methods  of  Testing.    (Milliau) 714 

Treatment  of  Animal.     (P)  Shepperson 460 

i'atty  Acid,  Pi-esence  and  Proportion  of  Free,  in  Oil-Cakes. 

(Dyer  and  Gilbard) 8 

Matters,  Making  Gas  from.     (P)  ^locller 2.55 

i'ecula.   Bleaching    and   Disinfecting,    by  Electrolysis.      (P) 

Hermite 168 

Feeding-Stufls,  Act  Amending  the  Law  of  the  Sale  of.    (T.R.)    796, 

873 
Feed- Water,  Apparatus  for  Filtering.    (P)  Rankine  (illus.)  ...    914 

Fehlings  Solution,  Controlling.     (Borntrager)    1063 

Felt,   Apparatus    for    Dyeing   or    Treating.      (P)   Searle  and 

Elliott 435 

Manufacture  of  Waterproof.    (P)  Devise 757 

I'elts,  Production  of  Roofing  and  Wall.    (P)  Jensen.    I"rom 

Stiemer  and  Zieglcr 20I 

Ferment,  X  New,  Splitting  up  Trehalose  into  Glucose.    (Bour- 

quelot) 776 

FermentatioTi,  Decomposition  of  Starch  during.     (Delbriick) . .    169 

On  the  Nature  of  Bran.    (Wood  and  Willcox) 422 

Ferric  Chloride,  Manufacture  of.    ( P)  Kidd 603 

Chloride  Preparation  for  Treatment  of  Sewa.se.    (P)  Burg- 

hardt 778,  778 
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Ferric  Hydrate,  Utilisatiou  of  Waste,  for  Making  Paints.    (P) 

Harris  and  Sacr6 936 

Oxide  and  Hydrate,  Action  of,  on  Cane  Sugar.    (Schach 

trupp  and  Spunt) 940 

Oxide.  Dissolution  of  Anhvdrous.    (Storch) 866 

Oxide,  Recoverj-  of.  from  ferrous  Cliloride.    (P)  D'Andria  2G3 
Oxide,  Relative  Affinities  of  Hydroehloric  and  Oxalic  Acids 

for.    (Lemoine)    760 

Oxide,  Separation  of,  from  Alumina.     (Borntriiger) 712 

Sulphate,  Utilisation  of  Liquors  containing.      (P)  Trails 

and  Bui'meister 926 

Ferro-Aluminium,  On  the  Specific  Gravity  of  Pure.     (Hogg)  . .  239 
-chrome.  Determination  of    Chromium  in.    (Spidler  and 

Kalman)  950 

-chromium,  Determination  of  Chromium  in.    (Spiiller  and 

Kalman) 867 

-Nickel  Alloy,  Notes  on  a  New  Crystalline.    (Browne) 4G 

-Tungsten.   \Wahl)  158 

Ferrous  Oxalate,  Action  of,  on  Silver  Mercurous  Chloride. 

(Jones) 986 

Fevrum  Reductum 951 

Fertiliser  Industry.  Development  and  Extent  of.    (Shepard)  . .  1046 

Composition  for  Use  as  a.     (P)  Norman,  jun 531 

Obtaining  an  Improved,  from  Phosphates  of  Alumina  and 

Iron.    (P)  Lake.    From  Goodale  and  Spring   612 

Fertilisers,  Act  to  Amend  the  Law  of  the  Sale  of.     (T.R.) 873 

And  Feeding  Stuffs  Bill,  The.    (T.R.) 796 

^Manufacture  of,  in  Georgia.    (T.R.) 877 

See  also  Manures. 
Fibre  and  India-Rubber,  Production  of  Compound  of.    (P) 

Golding 52 

Apparatus  for  Obtaining.     (P)  Donisthorpe  and  Burrows  .  757 
Composition  for  Preserving  Vegetable.    (P)  Lake.    From 

Gavle 764 

Constitution  of  Jute,  produced  in  England.     (Pears,  jun.) .  599 

Industrv  at  Zanzibar.    (T.R.) 554 

Production  of  Azc-Colours  on.     (P)  Willcos.    From  The 

Farb.  vorm.  Bayer  and  Co 593 

Production  of,  from  Dwarf  Palm  in  Algeria 260 

Production  of  San,  in  India 598 

Suitable  for  Spinning,  Production  of.     (P)  Hagemann  ....  144 

Treating  Bast  and  Wood  for  Obtaining.    (P)  Tomgren 442 

Fibres  and  Fabrics,  Dyeing  Animal.    (P)    Obermayer 825 

Apparatus  for  Treating  Animal.     (P)  Ambler 924 

Apparatus  for  Treating,  \rith  Dye  or  other  Liquors.     (P) 

Shaw 599 

Apparatus  for  Washing.    (P)  Reddihough  and  Clough. ...  4t2 

Bleaching.    (P)  Abel.    From  Keferstein   600 

Bleaching  Vegetable  and  Animal.     (P)DeHaen 444 
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(Scheurer)  443 

The  Bleaching  of  Animal  and  Vegetable.    (P)  Sahlstrom 
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Filtering  and  Purifying  Apparatus.    (P)  Pelat  (illus.) 133 
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For  AA'^ine  and  other  Liquids.    (P)  Parkinson 704 

Plates,  and  Apparatus  for  Making  Same.    (P)  Enzinger  . . .  585 

Filters,  Electrolytic,  Improvements  in.    (P)  Lorrain 511 
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Flax,  Apparatus  for  Breaking  or  Treating.     (P)  Davidson 924 
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Machines  for  Breaking  and  Scutching.      (P)  Wollf  and 
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In  Ashes  of  Plants,  Estimation  of.    (Ost) 380 
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containing.      (P)    The  Manchester  Oxygen    Co.    and 

Jackson 4.35 

Geissospermine.     (Freund  and  Fauvet) 618 

Gelatin  Explosives,  On  the  Analysis  of.    (Sanford) 61 

Gelatin,  Solvent  for.    (Leisegang)    374 

Gelatino-Chloride  Films,  The  Hardening  of.    (Stolze) 373 

Gelseminine.    (Spiegel) 618 

Gems  in  Xew  South  "Wales.    (T.R.)  959 

Georgia,  !Manufacture  of  Fertilisers  in.     (T.R.) 877 

Geraniol,  Transformation  of  Linalool  into.    (Bouchardat) 707 

Germanv,  Boiler  Explosions  in,  durin?  1801 4.34 

Chemical  Exports  from  North,  to  the  United  States.  (T.R.)  962 

Consumption  of  "Wood  Pulp  in.     (T.R.) 78 

Economy  in  Iroti  Manufacture  in.     (T.R.) 793 

Export  of  Chemicals  and  Surgical  Instruments  from,  to 

Mexico.    (T.R.) 73 

General  fleeting  of  Societv  of  Chemical  Manufacturers  in. 

(T.R.) 962 

Imports  and  Exports  of  Bleaching  Powder  by.     (T.R.) '.i61 

Manufacture  of  Bronze  Powder  in.    (T.R.) 475 

Manufacture  of  Wood  Pulp  in.    (T.R.) 793 

Metal  Pi-oduction  of.     (T.R.) 724 

MineralProductionof,  in  1891  and  1892.    (T.R.) 637 

Mineral  Water  Making  in.     (T.R.) 1078 

Production  of  Chlorine  in.     (T.R.) 960 

Production  of  Salt  in.    (T.R.)  80 

Proposed  Patent  Law  Amendment  in.    (T.R.) 79 

Tar  Distilling  Industry  of.     (T.R.) 726 

The  Bra^s  Industry  of,    (T.R.) 190 

The  Coal-Tar  Industry  of,  during  1893.    (T.R.) 879 

The  Soda  Industry  of.    (T.R.) 726 

Glasgow  Section,  Chairman's  Address  to.    (Fawsett)  910 

Glass,  Action  of  Water  on  ;  and  Discrimination  of  Suitability  of 

Glass  A'essels  for  Chemical  Use.    ( Mvlius  and  Foerster)  44 

And  Glass- Ware,  Imports  of,  by  Mexico.    (T.R.) 77 

A  Substitute  for.    (P)  Hartley  and  Blenkinsop 772 

Athermanous.    (Zsigmondy) 763 

Bars,  Rods, or  Sticks,  Manufacture  of.    (P)  Sievert 446 

Composition   for    Uniting   Metal   to.    (P)    Doulton    and 

Slater 763 

Composition  of.  Suitable  for  Chemical  Apparatus.    (Weber 

and  Sauer)  45 

Diminution  of  the  Co-efficient  of  Expansion  of.    (Baudin)  786 

Furnaces.    (P)  Sievert 834 

Manufacture  of.     (P)  Lewes 440 

^Manufacture  of  Blown  Hollow,  with  Metal  Insertions.    (P) 

Iniray.  From  The  Actien  Gtsell^<chaft f iir  Glasindustrie  263 

Manufacture  of  Plate  and  other.    (P)  West 46 

Manufacture  of  Rose-Red.    (P)  Von  Kralik 1034 

Methodical  Moulding  of.    (Appert) 834 

Of  Varying  Colour,  Manufacture  of.     (P)  Welz 447 

On  the  Technology  of.     (Zsigmondy) 1032 

Pipes  and  Tubes,  Apparatus  for  Moulding.    (P)  Thompson. 

From  Guptill 603 

Pipes,  Manufacture  of.     (P)  Silvcrt 4<5 

Pipes,  Tubes,  and  (iutters.    (P)  Sievert 518 

Polishers,  Lead  Poisoning  among 285 

Pottery  and  Earthenware.    (Class  VIII.)  .    44,26.3,446,518,603, 

690,  763,  834,  926,  1032 

Printing  Type.    (T.R.)  299 

Process  and  Apparatus  for  Cutting.    (P)  Havaux 927 

Producing  Coloured  Pictures,  &c.  on.     (P)  Knapp 927 

Producing  Objects  of,  and  Ornamenting  Sheets  of.    (P) 

Sievert...... 691 


PAGE 

Glass— co«^. 

Production  of  Rouehened  Surface  Sheet.     (P)  Pilkington.  691 

Rollers,  Bearings,  &c.,  Casting.     (P)  Rylands  and  others. .  263 
Slides,   Influence  of  Composition  of,  on   Preservation  of 

3Iicroscopic  Objects.     (Weber) 45 

Tubes  and  Vessels,  Jacketted.     (P)  Seume 603 

Vessels,  Fitting  Taps  to.    (P)  ChfTe 264 

Vessels  for  Secondary  batteries.    (P)  Kroeker 264 

-Wool,  Lead  in.    (Blum) 63 

Glasses  for  Clocks,  Watches,  &c.,  L'nbreakable  Substitute  for. 

(P)  Brown.    From  Hansel 706 

Of     Known     Composition,    Diathermancy    of    Certain. 

(Zsigmondy) 926 

Glauber's  Salt  in  the  Potash  Deposits  of  Kalusz.    (Zaloziecki)  155 

Glove-Leather  Industry  in  Austria.    (T.R.) 386 

-Leather  Manufacture,  United  States  Report  0!i r>09 

Glucose,  Notes  on.     (Morris) .367 

GlucicAcid.     (Deghuee) .533 

Glucose,  A  Ferment  Splitting  up  Trehalose  into.    (Bourquelot;  776 

Apparatus  for  Filtering  and  Purifying.     (P)  Pelat  (illus.).  133 

Application  of,  to  the  Improvement  of  Wines.     ( Brossler) .  613 

Glucoside,,  The  Constitution  of  Rubiadin.     (Marchlewski) ....  593 

Glue.     (Class  XIV.)     See  ziiuIerTunnins. 

Examination  of.     (Kissling) 952 

For  Joining  Wood.    (P)  Luther 269 

InGermany.    (T.R.) 964 

Marine.    (P)  Jensen.    From  Walters 531 

Glutamic  Acid.    (Deghuee) 5:i3 

Glutamine.    (Deghuee) 534 

Glutario  Acid.    (Deghuee)  533 

Gluten,  in  Wheat,  The  Existence  of.     (Balland) 614 

Glutimic  Acid.     (Deghuee) 533 

Glycerin,  Determination  of  Sulphides,  Thlosulphates,  and  Sul- 
phites ill  Crude.     ( Ferrier) 471 

As  an  Aliment.    (T.R.) .391 

Gl.vcerol  contained  in  Wines,  Note  on.     (Seiferl) 854 

Glycollic  Acid.     (Deghuee) 5.33 

Glyoxylic  Acid.    ( Deghut-e) 5.33 

Gold,  Action  of  Caustic  Potash  and  Caustic  Soda  on  Pure. 

(Dittmar  and  Prentice)  (illus.) 248 

Apparatus   for   Detecting   and   Recovering   Float.     (P) 

Seccombe 845 

Apparatus   for   Extracting,   from    Alluvial    Earth.      (P) 

Bromhead 767 

Bullion  Assaying,  Limits  of  Accuracy  of,  and  Losies  Inci- 
dental to.     (Ilose) 359 

Dissolution  of,  in  Potassium  Cyanide.    (Maclairrin) 359 

Dyeing  and  Printing  by  Means  of  Salts  of.  (Odernheimer), 

with  Report  on  Same  by  Lussy 442 

Estimating  Small    Proportions    of,  in  Base   Metals,   Ac. 

(Whitehead) 183 

Extraction  of,  from  its  Ores.    (P)  Durham 767 

Extraction  of,  from  Ores.     (P)  IMontgomerie 766,  767 

In  Antimony  and  in  Bismuth,  Presence  and  Determination 

of.     (Smith) .316 

In  Australasia.     (T.R.) 957 

In  New  South  Wales.    (T.R.) 939 

In  Russian  Copper  Ore.     (T.R.) 476 

Ores.    Apparatus    for   Concentrating.    (P)   Gray.     From 

Gray  and  Marsh 932 

Process  and  Apparatus  for  Extraction  of.    (P)  De  Pass. 

From  Daumas 695 

Separation  of,  from  its  Chloride  Solution.     (P)  Sutton 361 

Separation  of,  from  Magnetic  Iron  Sand.     (P)  Alexander..  526 

Smelting  Process  for  Extraction  of.    (Collins) 7t'5 

The  Volatilisation  of.    (Rose) 359 

Gooch  Crucible,  The.    (Paul) 64 

Gossan,  The  Chemistry  of.     (Eramens) 357 

Grain,  Apparatus  for  Malting.    (P)  Lake.    From  The  Berliner 

Actiengesellschaft 1048 

Method  and  Apparatus  for  Malting.     (P)  Lake.    From 

Helming 1048 

Warehouses,  Visit  to  the  Alexandria  Dock 576 

Grainer  Pit,  Chemistry  of  the.     (Palmer  and  Sanford) 5.30 

Grains,  Apparatus  for  Drying  Brewers'.     (P)  Johnson.     From 

Koyl 942 

Apparatus  for  Drying  Brewei-s".     ( P)    Leigh.    From  Bat- 

cheller,  Schuyler  ,ind  Cramp 369 

Driers  for.     (P)  Elizondo  (illus.) 1015 

Drying  Apparatus  for  Brewers'.    (P)  Rappleye 369 

Grape-Seed,  Oil  of.     (De  Negri  and  Fabric) 608 

Graphite  and  Graphitite.    (Luzi) tJ33 

Grass,  Apparatus  for  Boiling  Esparto.     (P)  Hawkesley 460 

Grease,  Extracting,  from  Cotton-waste,  iV:c.     (P)  Barnett 936 

Greece,  Tenders  for  Silver  Ore  in.     (T.R.I 722 

The  Sulphur  Mines  of.    (T.R.) 879 

Grids.    See  Batteries. 

Guaiacol  and  Officinal  Creosotes.    (Behal  and  Choay) 618 

Guano,  Analysis  of  Fish-.    ( Weibull) 869 

Gum.    (Class  XVI.)    See  under  Sugar. 

Arabic,  Distinguishing,  from  Gum  Senegal.    (Liebermann)  66 

Arabic,  Exports  of,  fi-om  Morocco.     (T.R.)    73 

Dammar,  Detection  of  Rosin  in.    (Hirschsohn) 381 

Obtainment  of.     (Pj  Brydgos.    From  Mitscherlich 701 
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Gums  of  Australia,  Native.    (T.R.) 878 

Gun-Ootton.    Determination     of    Lime     and    Magnesia     in. 

( Schjeniintf ) 62 

-Cotton.  ( hi  the  Analysis  of.    (Sunford) 62 

Gunpowder.     See  also  Explosives. 

Contribution  to  our  Knowlcdire  of.    (Nickel) t!2 

^laiiufactiiri- of.     (V)  ('iirtis  and  Andre «.'{ 

ManufaetuiTof.     (1')  Kolf 1057 

Maiiufiu'turo  of.    (P)I/orniin.     From  .Schnehelin 464 

.^lanufaeture   of    Smokeless.      (P)   Von    Falkenstein    and 

IJolini 547 

Gutta-pcri'ha.    (Oesterle) 609.  M8 

-Pereha,  ("ombiu'iitf,  with  other  Bodies.     (P)  Hutehison..  !»:JG 
-Pereha.   Inlluenec  of  Admixtures  on  Technical   Use  of. 

(Hein/.erlini;  and  Pahl)  51 

-I'crcha,  Lined  Tubes  or  Hose  of.    (P)  Herold 700 

-Percha,    .Method    and    Apparatus    for    Extractini?.      ( P) 

Sf^rullas 700 

-Percha,  Production  of.    (.lunslleisch)  51 

-Percha,  Substitute  for.     (P)  Earp 53 


H 

Handwriting,  Chemical  Investigation  of.       (Robertson    and 

Hof  mann) 628 

Hasheesh,  The  Preparation  of 619 

Hashish.     (Mackenzie) 783 

Hats,  The  Dyeing  of  Woollen.     (Herzinger)  1026 

Heat,  Furnaces  for  Generation  of.     (P)  Blum  (illus.)  584 

Preparation  of  a  Non-Conductor  of.    (P)  Knoeh 172 

Utilisation  of,  in  Regenerative  Furnaces.     (Damour) 662 

Heating  Apparatus  for  Drying  Chambers.    (P)  Berry 659 

Hemp  and  Flax,  Connection  between  Tenacity  of  and  Moisture 

present  in.    (Lobrv  de  Brun) 825 

Oil  of.    (De  Negri  and  Fabris)  453 

Hempcl's  Furnace,  Use  of,  for  Demonstrating  Manufactiiring 

Processes.    (Liipke) 865 

Hides,  Absorption  of  Sumach  by.    (Von  Schroder  and  Passler)  279 

And  Skins,  Electrobtic  Tanning  of.     (P)  Finot 5.31 

And  Skins,  Processes  for  Treating.     (P)  Thorn 166 

Process  and   Apparatus  for    Ungreasing.    (P)  Popp  and 

Becker 701 

Removins  Dressing  Grease  from.     (P)  Pullman 279   ■ 

See  also  Skins.  I 

Holder,  Portable,  for  Sulphur  Tri oxide.     (Hensgen)  (illus.).. .  865   I 
Hollow-ware,  Manufacture  of,  by  Electrolysis.     (P)  Davis  and  \ 

Evans 451   ( 

Homo-coniine.     ( Jacobi  and  Stoehr) 947 

Honey,  Report  on,  from  Breslau  Analytical  Station.     ( Fischer  \ 

and  others) 536   i 

Hop  Plants,  Dressing  for.     (P)  Beaumont  and  Haigh 939 

Resins.  Influence  of,  on  the  Fermentation  of   Beer.    (Hay- 

duck) .368   I 

Hops.     (Briant  and  Meacham) 703   ' 

Influence  of  Concentration  of  the  Alcohol  on  Extraction  of. 

(Strassmann  and  Le^•y)  472 

Occurrence  of  Boric  Acid  in.    (Brand) 535 

On  certain  Functions  of.  Used  in  Dry-Hopping.    (Brown 

and  Morris) 36S 

The  Essential  Oil  of.    (Chapman) 783 

Horn,   Determination  of  Sulphur  in,  by  Pearson's  Method. 

(Norton  and  Smith) 68 

Horse-Fat,  Analvses  of.     (Amthor  and  Zink) 164 

-Fat  and  Hazel-Nut  Oil.     ( Filsinger) 51 

Hot-Blast  Stoves.     (P)  Barlow-Massicks  and  Crook 661 

House  Fires,  Combustion  of  Coal  in.    (Cohen  and  Hellord)  .. .  121 

Hiibl's  Iodine  Absorption  Method 952 

lotline  Absorption  Method.     (Fahrion) 68,  952 

Iodine  Method  for  Oils.    (Fahrion  and  Dietericli) 381 

Method  of  Wax  Examination,  Note  on.     ( Buchner) 47 1 

Reagent,  A  Stable  Solution  of.     ( Welmans) 869 

Humic  Acid.     (Deghuee) 533 

Hnnicke's  Process  for  Smelling  Silver  Lead  Ores  containing 

Zinc 357 

Hydracetin,  New  Colour  Reactions  of,  with  a  Quinine  Salt. 

(Gigli.  Selmi) 466 

Para-ethoxy  Derivatives  of.    (Altschul) 371 

Hydrastinum  Bitartaricum  Crystallisatum.    (Merck) 861 

Hydriodic  Acid,  Action  of,  on  Cinehonidine.    (Neumann) 288 

Acid    Gas,    Decomposition   of,    at    High     Temperatures. 

(Bodenstein  and  Meyer) C33 

Acid  Gas,  Decomposition  of,  by  Heat.     (Bodenstein) 1028 

Hydi'ocarbons,  Apparatus    for    Distillation  of    Liquid.     (P) 

Dvorkovitz 438 

Apparatus  for  Distilling.    (P)  Yeadon  and  Adgie 439 

Apparatus  for  Manufacture  of  Gas,  &c.,  from  Liquid.    ( P)  ' 

Dvorkovitz  (illus.) 1018 

Burning  Liquid,  for  Heating  and  Lighting.     (P)  Smith. . .  254 

Gasification  of  Liquid.     (Dvorkovitch)  (illus.) 403 

Of   Petroleum,   Solidifying   and    Reliquefving  the.      (P) 

( AUina) . .   .' 31 

Production  of  Illuminating  Gtas  from  Liquid.     (P)  Lewes  .  511   ' 

Treatment  or  Solidification  of  Liquid.    (P)  Ridsdale 363   ' 

UtiUsation  of  Liquid.    (P)  Hill  and  Brett 588   ; 
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Hydrochloric  Acid,   .letion   of,   on   .Vntimony.     (Ditto   and 

Metzner) 35^ 

Acid,  Action  of.  on  Bismuth.    ( Ditte  and  Metzner)  ... :J5S 

Acid.  Action  of,  on  Burnt  Pyrites.  (Blattner  and  Kestner)  925 

Acid,  Action  of,  on  Silver  Mercurous  Chlorido.    (.lones) ...  986 

Acid,  Detecting  and  Estimatinir  Free.     (Bedson) 119 

Acid,  Ac.  Process  and  Apparatus  for  El-!ctrolvtic  Pnjduc- 

tion  of.    (P)  Roubertie  and  others .' 762 

Acid,  Obtaining,  from  .\mmonium  Chloride.    (P)Mond..  925 

Acid,  Reaction  of,  with  Strjchnine  .Nitrate.     (Stern) B28 

Acid,  Recovery  of,  from  Ferrous  Chloride.    (P)  d'.Vndria  .  263 

Acid,  Saccharification  of  Wood-Gum  by.     (Couneler) 455 

Acid.Tairks  for  Containins.    (P)  Owens ,',,',  1030 

And  Oxalic  Acids,  Relative  Affinities  of,  for  Ferric  Oxide. 

(Lemoine) 7(50 

Hydrofluoric  Acid,  Purificjition  of  Yea.st  by.     ( Jorgensen  and 

Holm) 777 

Hydrogen-Flame   Test    Applied    to   Miners'   Safety    Lamp. 

(Clowes) 326 

Gas,  JIanufacture  and  Separation  of.     (P)  Pullman  and 

El  worthy 43 

Peroxide.    (Gigli) '/.  ^60 

Peroxide,  Estmiatins  JIaneanese  Oxides  by.    (Carnot) 867 

Peroxide,  Rapid  Method  for  Testing.     (Mork) 950 

Peroxide    Solutions,   The     Properties    of.      (Talbot   and 

Moody) 7go 

Physiological  Action  of  Sulphuretted.    (Lehmann) 2!<5 

Poisoning  by  Sulphuretted.    (Uschinsky) 371 

Production  of,  by  Electrolysis  of  Water.'    (Gareiti) 7(i8 

ProductionofCarburetted,  for  Illuminating.    (P)  Lewes..  4.37 

Water  Oven  for  Drying  in.    ( Voorhees)  ../. fi2l 

H.vdroxy-citric  Acid.    (Deghuee) 534 

Hydroxyghitaric  Acid.    (Deghu6e) 534 

Hydroxyketone  Colouring  Matters.     (GraebeandEichengriin)  .35 

Hydroxyl  Derivatives  of  Alizarm  Blue.    (Graebe  and  Philips)  920 

Group,  Lake  Formation  in  tlie.    (Weber) 651 

Hyoscine.    ( Ladenburg) gp 

(Scopolamine).    (Schmidt) 60 

Hyponitrous  .\cid  :  a  Lecture  Experiment.     ( Wislicenus) 718 
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Ignition.  Apparatus  for  Preventing  Spontaneous.     (P)   Von 

Balzberg  and  Egger 4.35 

On  the  Point  of.    ( Mitscherlich) 436 

Temperatures  of  Explosive  Gaseous  Mixtures.    (Meyerand 

Freyer) 437 

The  Temperature  of.     (Mitscherlich) 586 

.lUuminants,  Employment  of  Russian  Solar  Oils  as.     (Lissenko)  819 
Illumination,  Preparing  Mediums  for  Producing,  hv  Incan- 
descence.   ( P)  Hirschfeld '. 511 

Imports  of  Ceylon  during  1892.     (T.R.) (^g 

Indazole,   On  Derivatives  of.    (Witt,  Noelting,  and   Grand- 

niougin) 140 

India,  Chemical  Imports  and  Exports  of.    (T.R.) 81 

Native  D.ves  in.     (Thurston) '  672 

PaperMillsin.    (T.R.) '.,  gei 

Producti  m  of  Jute  and  San  Fibre  in .598 

The  Castor  Bean  in 770 

India-Rubber.     (Class  XIII.)    See  uwler  Paints. 

And  Fibre,  Compound  of.    (P)  Golding 53 

Apparatus  for  Spreading.     (P)  Frankenburg .361, 

Articles,  Analysis  of.     (Henriques) 467 

Articles,  Analysis  of.    (Holde)..  469 

Articles,  Poisonous  Character  of  certain.    (Bulowsky) 455 

(Combining,  with  other  Bodies.    (P)  Hutchison ." 9.36 

Especially  suitable  for  Tyres.     (P)  Arboucau 937 

Fabric,  Manufacture  of.    (P)  P:ilmer 937 

Fabrics,  .Manufacture  of  Ornamented.  (P)  Mandleberg. . .  144 
Influence  of  Admixtures  on  Technical  Use  of.    (Heinzerling 

and  Pahl) 51 

!Method  and  Apparatus  for  Cementing.    (P)   Jleyenberg 

and  Meix 1043 

Mode  of  Preparing  Variegated.    (P)  Burbridge I66 

Of  the  Upper  Orinoco.    (Morisse) .^ 5-29 

Production  of  Substitute  for.    (P)  Blandy I65 

Substitute  for.     (P)  Earp 1 53 

Trade  of  the  Congo  Free  State.     (T.R.) 1074 

Tree,  Discovery  of  a  New,  in  Madagascar.    (T.  R. ) '.  7->8 

Tubing.    Manufacture  of.    (P)  Palmer .'.'.'  937 

Waterproofed  Fabrics,  Producing  Ornamented.    (P)  Mand- 
leberg    Ofil 

Indies,  Packing  Salt  in  the  Dutch.     (T.R.) 795 

ludiso,  -Vpparanis  for  Heating,  Pressing,  ic.    (P)  Elworthy. . .  824 

Determination  of  Indigotine  in.    (Ulzer) "  67 

-Discharge  Process,  Theory  of  the  Chromic  Acid! '  (Muil'er'us 

and  Margulies) »gg 

Liquor.  Method  and  Appai-atr.s  for  Oxidisinir.'  '(v)  El'worthv  9'>l 
>ew   Method  of  Dischai^e  Printing  onT     (Storck    and 

Pfeifier) _  _  _  _  og 

On  the  Development  of  the  Production  of  Artificial! '  (Le'- 

vinstein) ^na 

Preservative  against  Dischai^e  of,  by  Potassium  Bichro^ 

mate.    (K6rtesz) ^ 
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"'  Recent  Development  in  Ai-tificial.    ^Sinith)  (illus.) 988 

The  Action  of  Alkalis  on.     (Heumann  and  Bachofen) 513 

Tlie  Valuation  of  Commercial.     (Stolba) 1064 

Indisrotine,  Determination  of,  in  Indiffo.     (Ulzer)  67 

Indiiline  DvestufEs,  Employment  of  some.    (Ulrich) 39 

Group/Studies  in  the.    (Fischer  and  Hepp) 669 

Indulines.  On  the  Formaxion  of .    (Fischer  and  Hepp) 34 

Industrial  Enterprise  in  .Japan.     (T.R.) 792 

Industries  of  the  Caucasus.    (T.R.) 189 

Infusions,  Apparatus  for  Making.     (P)  Bond  (illus.) 91-t 

Inpots  of  Iron  and  Steel,  Segreeration  of 8:38 

Inks,  Manufacture  of  Copyable  and  Prmting.     (P)  Friswell 

and  Leeds • 824 

Inorganic  Chemistrv.  Qualitative. .    63, 181,  375.  548,  624, 711, 866, 94« 

Chemistrv,  Quantitative 64, 181,  292,  375,  465,  549,  624,  711, 

■  787,  866,  949, 1060 

Insecticide,  An  Improved.    (P)  Schloesing  Fr6res 286 

Insects  on  Fruit  Trees.    (T.R.) 475 

Inulase  and  the  Indirect  Alcoholic  Fermentation  of  Inulin. 

(Bourquelot) 777 

Insulatine  Compound,  Electric.     (P)  Gentzsch 848 

Material      (P)  Gentzsch.  Goldschmidt,  and  von  Scanavi  . .  452 
Sheet,  Electrical.    (P)   Wood.     From  Jefferson  and  St. 

John 452 

Interceptor,  Gla.ss,  for  Distilling.    (Miiller)  (illus.) 624 

Inulin,  The  Indirect  Alcoholic  Fermentation  of.    (Bourquelot)  777 

Iodic  Acid,  Gas-volumetric  Estimation  of.    (Kux) 713 

Iodine  Absorption  5Iethod,  Contributions  to  Hiibl's.    (Fahrion)  68 

Absoi'ption  Method,  Hiibl's 952 

Absorption  Method.  The.     (Gantter)  717 
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(Gantter)  717 

Apparatus  for  Sublimation  of.    (Hertkom)  (illus.) 59 

As  an  Indicator  of  Acidity  of  Worts,  &c.     (Petersen) 952 

Compounds,  Manufacture  of.     (P)    Newton.    From    The 

Farb.  vorm.  Baver  and  Co 785 

Containing  Chlorine,  Estimation  of.    (Ulzer  and  Fried- 
reich)    65 
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InGermanv.     (T.R.) 9&3 

Method  for  Oils,  Hiibl's.     (Fahrion  and  Dieterich) 381 

Preparation  of  Pure.    (Meineke)  371 
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lodo  Compounds,  Preparation  of.    (P)  Bbult.    From  Frohlich  1055 
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Valuation  of.     (Keller) 718 

Ipecacuanhas  of  English  Commerce.    (Holmes) 862 

Iridium,  Electrolytic  Separation  of  Palladium  and  Platinum 
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Iron,    Absorption    Apparatus   for   Estimating    Sulphur    in, 

(Blum)  (illus.) 63 

And  Cement  Drain  Pipes,  Strength  of  Composite.    (Baus- 

chinger) 355 

And  Steel,  Galvanising.    (P)  Greenway 359 

And  Steel,  Manufacture  of  Ingot.    (P)  Colley  and  Twynam  844 

And  Steel,  Segregation  of  Ingots  of 838 

And  Steel  Wire,  and  Development  of  its  Manufacture. 

(Bedson) 1038 

And  Tin,  Recovery  of,  from  Scrap.    (P)  Batchelor 362 

Apparatus  for  Stirring  aud  Turning  Oxide  of.    (P)  Mar- 
shall and  Bluhm ,. 667 

Coating  Sheets  of,  with  Lead.    (P)  Thomas '.....  47 

Coating,  with  Lead.     (P)  Bates  and  Renshaw 523 

Compounds  for  Converting,  into  High-Grade  Steel.    (P) 

Bates 523 

Determination  of  Phosphorus  in.     (Zimmermann) 293 

Determination  of  Salts  of.    (Nihoul) 787 
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Elimination  of  Sulphur  from.    Part  II.    (Stead) 692 
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Hollow-ware,  Tinning  Cast-.    (P)  Ryland 273 

Influence  of   Phosphorus  on  the  Composition  of    Cast-. 

(Kjellberg) 604 
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Ore,  Magnetic  Concentration  of.    (Cleare) 766 
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son) 119 
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(Mahon) 1061 
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Curcas,  Oil  of.    (De  Negri  and  Fabris) 453 

Jeddah,  Export  Trade  of.    (T.R.) 722 

Jerusalem  Artichoke,  Pure  Yeast  Fermentations  of  the.  (Levy)  777 

Jet  Apjiaratus  for  Lime  and  other  Lights.    (P)  Kershaw 746 

Joints  for  Earthenware  Pipes,    (P)  Doulton  and  Morris 446 

Jute  Fibre,  Constitution  of,  Produced  in  England,    (Pears, 

jun.) 599 

Machine  for  Decorticating,    ( P)  Frcmerey 144 

Production  of,  in  India 598 
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Kalusz,  Glauber's  Salt  in  the  Potash  Deposits  oL    (Zaloziecki)  155 
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Kauri-Gum  in  Australasia.    (T.R.) 958 

-Gum,  Production  of,  in  New  Zealand.    (T.R.) 71 

Koinsonc  Slmlo  in  Anstraliisia.     (T.R.) 958 

Slialo  in  Now  South  Wales.    (T.R.) 959 

Ketone,  Adipie,  from  Wood  Oils.    (Huntzschol) 918 

Ketonc.s  and   .Mdehydos,  A  llcaetion  of,  with  Aromatic  Nitro. 

Compounds.     (Von  Hitto) 6(i 

Kliorassa,  Tiie  Carpet  Indusli-.v  of 2ti0 

Kie.selttulir-dynamite,  Maii'ifacturc  of.     (P)  Grime 864 

Dynamite,  On  the  Analysis  of.    (Sanford) 61 

Kilns.    Sec  also  Furnaees  and  Ovens. 

And  Furnaces,  and  Steam  Boilers  used  therewith.     (P) 

Stein 585 

Improvements  in.     (P)  Pryce 157 

Kjeldahl's  Method,  Standarilisinf<  Acid  for.     ( Wells)  18(! 

Knapp's  Criticism  on  the  Theory  of  Tanning,  Rejily  to.    (Von 

Schroeder  and  Piissler)  610 

Kola-red,  Chemical  Constitution  .-md  Pliysiolof^ical  Action  of, 

in  Compari.sO!!  with  Calleine.    (Hcckel) 6W 

Kreiss's  Method  for  Saponification  of  Fats.    ( Prager  and  Stern)  952 

Kuhlnmun's  New  Model  Technical  Balance.  (Gerland)  (illus.)  995 


L 


Laboratories,  New  Dynamo  for  Metallurgical.    (Borchers) ....  1041 
Lacquering  Composition.    (P)  Marcus.  From  The  Japan  Curio 

Co 530 

Lactic  Acid.     ( Deghuee) 533 

Lactyl  Derivatives  of  Methylaniliue,  Ethylanihne,  Paranisidine, 
and  Paraphenetidine.  (P)  Abel.  From  Boehringer  and 

Sohne 596 

Lagging  for  Steam  Boilers.    (P)  Clarkson.    From  The  Mann- 

heimer  Gummi  Gutta-Percha  und  Asbest.  Fab 348 

Lake  Pigments,  Researches  on  the  Formation  of.     (Weber)  ...     651 
Lamp  Flames,  Increasing  Illuminating  Power  of.     (P)  Moss..    916 
For  Constant  Monochromatic  Flame.    (Wiley)  (illus.)    ...    709 
The    Hydrogen    T'lame-Test   applied  to   Miners'  Safety-. 

(Clowes) 326 

Lamps,  Behaviour  of  Safety,  in  Explosive  Gaseous  Mixtures. 

(Iviimmerer  and  Oppler) 1017 

Chemical  Composition  of  the  Incandescent  Substance  in 

Auer's  Incandescent 820 

Langkat,  Production  of  Petroleum  at.    (T.R.) 75 

Lard.    (Spaeth) 608 

Analysis  of.     (Amthor  and  Zink) 67 

Detection    and    Determination    of    Cotton-seed   Oil    in. 

(Gantter)  629 

Detection  of  Heated  Cotton-seed  Oil  in.    (Crook) 869 

Report  of,  from  Breslau  Analytical  Station.    (Fischer  and 

others) 5.36 

The  Analysis  of  Steam.    (Goske) 469 

Laudanine.    (Goldschmiedt) 288 

Laurus  Nobilis,  Oil  of.    (De  Negri  and  Fabris)  451 

Law  of  Patents,  Discussion  on  the,  by  the  Manchester  Section     12 
Lead  and  Mercury,  Electrolytic  Separation  of.    (Smith  and 

Moyer) 1063 

Blast-Furnace  Charges,  Calculation  of.    (Furman) 605 

Chromate,  Hygienic  Investigations  on.     (Lehmann) 943 

Detection  and  Estimation  of,  in  Tartaric  and  Citric  Acid. 

( Warington) 97 

Discussion  on  Detection  of,  in  Citric  and  Tartaric  Acids  . . .    222 

Estimation  of.     (Medicus) 182 

Extraction  of.    (P)  Rosing  and  Foerster 161 

Foil,  Manufacture  of.    (P)  Gem  and  Taylor 1041 

In  Burmah.    (T.R.) 1075 

Industries,  Official  Report  on  the.    (T.R.) 1076 

In  Glass  Wool.    (Blum) 63 

In  New  South  Wales.    (T.R.)  959 

Of  DilTerent  Degrees  of  Purity,  Action  of  Sulphuric  and 

N itric  Acids  on.     (Lunge) 146 

Oxide,  Manufacture  of.    ( 1')  Bronner 8^18 

Pigments,  Manufacture  of.     (P)  Coleman 53,  455 

Poisoning  among  Glass  Polishers 285 

Preparing  for,  and  Ci^iting  Metals  with.     (P)  Bates  and 

Renshaw 523 

Production  of  Colours  of.    (P)  Cobley 52 

Production  of,  in  the  I'nited  States.     (T.R.) 638 

Production  of  Porous  Finely  Subdivided,  for  Batteries.  (P) 

Thompson.    From  Correns  . , .362 

Purification  of.    (P)  Lyte 155,  l-'i5 

Relative  Corrodibility  of  Pure  and  Alloyed 262 

.      Separation  of,  from  Bismuth.     (Smith  and  Saltar) 605 

The  Roessler-Edelmann  Process  of  Desilverising 837 

The  Use  of  "  Cliemical."    (Carulla)  (illus.) 15,20 

Treating  Oxidised  or  Corroded.    (P)  Abb6 274 

Use  of  Stop-cocks  made  of  Alloys  of.    (Engler  and  Rupp)  .    284 

Volumetric  Determination  of.    (Alexander) 376 

Volumetric  Estimation  of.     (Laurie) 949 
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Leather.    (Cla.ss  XIV.)    Seo  un/ler  Tanninff. 

And  Albuminous  Substances,  Dyeing.    (P)  Obermayer  ...  826 

Cloth,  .Manufacture  of.     (P)  Reddaway 144 

Improved  l'roc(!Ss  of  Tanning.  (!')  Sinidalr.  From  Galla- 
gher    612 

Machinery  for  Treatinic.     (P)  Hall IW 

Paper  or  Cardboard  Resembling.    (P)  Thompson.    From 

the  (ioppinger  Papier  Fabrlk,  G.  Krceiii  700 

Picking  Hands,  Dressing.     (P)  Owen  and  others 1046 

Production  of  a  Siibstitub' for.     (P)  Blandy I(i5 

Rendering  Waterproof  and  Duiublo.    (P)  Alexander 701 

Substitute  for.    (P)  Drew 455 

TarilT  on,  in  Mexico.    (T.R.) 78 

Varnish  or  Polish  for.    ( V)  Hollis  and  Byron 701 

Legnmine.    (Deghuee) 5:{4 

Lenses,  Unbreakable  Substitute  for  Glass  Optical.    (P)  Brown. 

From  Hansel 706 

Leucine.    ( Deghuee) .w* 

Leucotin,  The  So-called.    (Ciamician  and  Silber) 707 

Levulan.    (Von  Lipjimann) eg 

Levulose,  Sucrose,  and  Dextrose,  Determination  of,  in  Mixture. 

( Wiechmann) 629 

Liearene  derived  from  Licareol.    (Barbier)  783 

Licareol,  Dextro-.    (Barbier) 783 

Liearene  derived  from.     (Barbier) 783 

Light.     (Class  II.)     See  under  ¥u(;\. 

Action  of,  in  Preventing  Putrefactive  Decomposition  and 
Inducing  Formation  of  Hydrogen  Peroxide.  (Richard- 
son)       55;j 

Action  of,  on  Bacillus  Anrhracis.    (Ward) 472,  943 

Action  of,  on  Dyed  Colours.    (Hummel) 822 

Action  of,  on  Phenol.    (Richardson) 415 

Composition  for  Giving.     (P)  Lange 786 

Instrument  for  ^Measuring  Refractive  Index  of,  in  Liquids. 

(P)  F^ry 465 

Production  and  Use  of,   and  Apparatus  therefor.      (P) 

Willis  and  others  (illus.)  1020 

Lignin,  Derivatives  of.     (Streeb)  1053 

Lignite,  Obtaining    Coke,  Tar,  Oil,  &c.  from.      (P)    Jensen. 

Frem  Ziegler 136 

Lignocelluloses,  A  Reaction  of  the.    (Cross  and  Bevan) 104 

Lignonin   and   Phenyl  hydrazine,    The    Colour    Reaction    of. 

(Nickel) 869 

Liquids.    See  also  Fluids  and  Solutions. 

And  Gases,  Apparatus  for  Treating.     (P)  Theisen 742 

And  Solids,  Method  and  Apparatus  for  Mixing  and  Dis- 
solving.    (P)  Hamilton 741 

Apparatus  for  Clarifying.    (P)  Cotterell 778  • 

Apparatus   for    Clearing    and    Purifying.    (P)    Peschges 

(illus.)  1014 

Apparatus  for  Concentrating.     (P)  Guttmann 1014 
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Carulla 811 
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Apparatus  for  Cooling.     (P)  Webb  and  Siddelev 615 
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Barbier 602 

Apparatus  for  Electrolytic  Treatment  of.  (P)  Browne  . . .  1043 
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Apparatus  for  Evaporating  and  Distilling.    (P)  Mirrlees 

and  Ballingall 510 

Apparatus  for  Heating  and  Cooling.    (P)  Richmond  (illus.)    742 

Apparatus  for  Heating  or  Evaporating.     (P)  Herz 436 

Apparatus  for  Raising.    (P)  Mactear 1013 

Apparatus    for    Rapidly    Cooling    and    Congealing.      (P) 

Spong 615 

Apparatus  for  Separating,  from  Solids.      (P)  Welsh  and 

Godman 134 

Apparatus  for  Softening,  Purifying,  and   Filtering.    (P) 

Fitzmaurice 55 

Apparatus  for  Sterilising.    (P)  Thiel 539 

Apparatus  for  Sterilising,  under  Pressure.  (P)  Trondle. . .  942 
Apparatus  for  Subjecting,  to  Action  of  Ga?es.      (P)  Burde- 

kiii,  jun.  (illus.) 812 

Application  of  Electric  Current  to  Evaporation  of.    (P) 

Schiff 1042 

A  Study  of  the  Filtration  of.    (Delierain)   739 

Containing  Chlorine,  Titration  of  Alkaline.    (Ullmann) . . .    867 

Defecating  or  Purifying  Saccharine.    (P)  AVilliams 854 

Dehydration  of  A'olatile.     ( P )  Mather 762 

Filtering,  under  Pressure.    (P)  Krix 1015 

Instrument  for  Measuring  Refractive  Index  of  Light  in. 

(P)  F6ry 465 
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Means    for    Charging    with    Carbonic    Acid    Gas.      (P) 

Landerer 538 

Meter  for  Estimating  Volume  and  Density  of.    (P)  Bedout    510 
Method  and  Apparatus  for  Concentrat'irg.     (P)   Levin- 
stein       156 

Method  and  Apparatus  for  Evaporating.    (P)  Cooper 29 

Method  and  Apparatus  for  Filtering.    (P)  Feraud 812 

Method  and  Means  for  Filtering.    (P)  Sauturio 511 

3lethods  and  Apparatus   for  Producing  and  Containing 

Aerated  or  Gaseous.    (P)  Hatton 704 

Process  and  Apparatus  for  Sterilising.      (P)   Popp  and 

Becker 704,  943 

Purifying  and  Clarifying  Tannic.      (P)   Fonteiiilles  and 

Baguenier-Desormeaux 1043 
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Liquids — cont. 

Eeceivei-s  for  Volatile.      (P)   Jlills.     From  Gilliard  and 

others 948 

Separating,  from  Solids  or  other  Liquids.    (P)  Johnsan. 

From  Boinholdt  and  Glatz 435 

Stability  and  Instability  of  Viscous.     (Basset) 552 

Sterilising  and  Preser\ing.    (P)  Hartz  and  Deisenhofer  ..  1051 
Tieatinff  "Poisonous    or   Corrosive,    for    Transport.      (PJ 

McUousall 156 

Liquor,    Apparatus   for    Treating   and   Bottling   Malt.     (P) 

Kersenbrock 283 

Pink  Coloration  of  Calcium  Chlorate.     (Bailey  and  Jones) .  232 

Purifying  Bleaching.    (P)  Hennite,  Paterson  and  Cooper.  600 

Purifying  Spirituous.     ( P)  Biwlt.    From  Hume 369 

Liquorice  Trade  of  Damascus.     (T.R.) 474 

Liquors,  Apparatus  for  Aerating.     (P)  Wiekham 535 

Apparatus  for  Filtering.   (P)  Easton,  Watt,  and  Buchanan. 

(iUus.) 281 

Compound  for  Purification  of  Polluted.    (P)  Chmnock  and 

others 617 

Concentration  of ,  and  Utilisation  of  Steam.    (P)  Mirrlees 

and  Liversedge 131 

Containing    Sulphate   of     Alumina   or   Ferric    Sulphate, 

Utilisation  of.    (P)  Trails  and  Burmeister 926 

Distilling  Apparatus  for  Ammoniacal.     (P)  Feldman 42 

Filterine   Apparatus    for    Saccharine   and   other.      (P) 

Redfei-n.    From  Abell 510 
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Berrv 703 
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Apparatus  for  Revivifying  Gas-.   ( P)  1  eadon  and  Adgie. . .  348 
Apparatus    for  Turning  or  Stirring.     (P)   Marshall  and 

Bluhme 667 

Determination  of.  in  Gun-Cotton.     (Schjerning) 62 
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(Pfuhl) 539 
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Production  of  Chloride  of.    (P)  Cosnett  and  others 1031 
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(Vivien) 346 
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Limestone,  Calcination  of.    (P)  Cowens 354 
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Lining  for  Blast  and  other  Furnaces.    (P)  Richards 932 

Linoleum.    See  a 7so  Floorcloth. 

Manufacture  of.    (P)  Campbell 1025 

Linseed  Oil.    (De  Negri  and  Fabris) 606 

Oil.  Method  and  Apparatus  for  Brightening.     (P)  Teal ....  363 

Oil,  Thickening.    (P)  Haddan.    From  Schaal 529 
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(P)  Pfaiine 166 
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Liquor,  Manufacture  of.     (P)  Kirschbaum  and  others  ....  283 
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Abel.    From  Hoerder,  Bergwerks,  und  Hiitten-Verein.  48 
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Mangrove  Tannin.     (Trimble) 364 

Manometer  for  Control  of  Vacuum  Gauge.     (Zouzal)  (illus.)  ..  740 

Manure  Adulteration  Act  of  New  Zealand.     (T.R.) 83 
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Massecuite  and  White  Sugar,  Practical  Calculation  of  Yield  of. 
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Proceedings  of  the  Twelfth  Annual 569 

Melassic  Acid.     (Deghuee) 5.33 
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( Freudenberg) 275 
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Holland 526 
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Smelting  or  Heating,  by  Electricity.    (P)  De  Laval 847 
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Eyre 615 

Process  and  Apparatus  for  Treatment  of    (P)  Bolanachi. .  855 

Producing  Sterilised  Condensed.    (P)  Fjelstrup 1051 

Report  on, from  Breslau  Analytical  Station.     (Fischer  and 

others) 530 
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A  Study  of.     (Xastjukoff) 516 

X'oteson.    (Finn  and  Tollens) 540 

Report  on  Nastjukofli's  Study  of.    (Scheurer  and  Nolting)  516 
Oxygen    and  Acetone,    Estimating  Aldehydic    and    Ketonic. 

(Strache) 185 

Apparatus   for  Obtaining,  from    Atmospheric  Air.     (P) 

Chapman 863 
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Oxygen — cont. 

'  Gas,  Manufacture  of.    (P)  "«'ebb  and  Rayner 463 

Obtaining,  from  Atmospheric  Air.     (P)  Chapman /OS 

Production  of.  bv  Eleo'rolj'sis  of  Water.     (Gareiti) 768 

Simple  Method  of  Preparing.     (Tonneau) 859 

L'se  of  Compressed,  to  render  Oils  Consistent.    (P)  Opder- 

beck 363 

Oxvuvitic  Acid.  Manufacture  of  Alpha-.    (P)  Johnson.    From 

von  Heyden,  Xachfolger 441 

Oxvxantliones,  Constitution  of  the  Mono-.    (Dreher  and  von 

Kostanecki) 440 

Ozone,  Apparatus  for  Production  of,  by  Means  of  Phosphorus. 

(P)  Poulsen 289 

Ozonisers,  Electrodes  for.    (P)  Andreoli 452 


Paint.  An  Improved  Composition.    (P)  Staitiey 36t 

Fire-proof.     (P)  Doyle 10*2 

Improved  Water-.     (P)  Simpson l''4o 

Process  for  Manufacturing.     (P)  Mtiller lOto 

Non-inflammable.    (P)  Doyle '00 

Paints  and  Oils  in  Mexico.  Duty  on.     (T.U.) 77 

And  Paint  .Medium,  Manufacture  of  Oil.     (P)  Williams  ...     Ib5 

Bronze  or  other  Metallic.     (P)  Williams  and  May o6:i 

Improvements  in.     (P)  Abert  and  Sherer 700 

Improvements  in.    (P)  Kieiiert 166 

^lanufacture  of  Water-colour.     (P )  Horadam 9.37 

Or  Compositions  for  Ships.     (P)  Pflug 166 

Or  Pigments,  Manufacture  of.    (P)  Lake.    From  Blake- 
man,  juu "^ 

Pigments,  Vaniishes,  Resins,  and  India-rubber 51, 165,  27S, 

363,  455,  529,  609,  700,  773,  84S,  936. 10 14 
Palladium,   Separation     of,    Electrolytically,    from     Iridium 

(Smith) 606 

Palm  Oil,  Process  for  Determining  Purity  of.     (Milliau) 293 

Production  of  Fibre  from  Dwarf,  in  Algeria 2t'0 

Starch.    ( Dubosc)  280 

Paper  and  Cardboard  Trade  of  Roumania.    (T.R.) 722 

And  Stationery,  Duty  on,  in  Mexico.     (T.R.) 78 

ANew.    (T.R.)  S7S 

Appar.atus  for  Coating.     (P)  Crane  and  "V\  ellington 946 

Apparatus  for  Drvins  and  Seasoning,  &c.  (P)  Jennings. . .  916 
Appantus    for    Drying    and    Trrating.     (P)    Searle   and 

Elliott -iSS 

Apparatus  for  Dyeing,  during  Manufacture.  (P)  Holden  .  780 
Apparatus  for  Sizing  or  Varnishing,  kc.  ( P)  Silverlock ...  352 
Apparatus  for  Tse  in  Manufacture  of.    (P)  Beveridge  and 

Alliott 779 

-Board,  Manufacture  of.    (P)  Marks.    From  McEwan 859 

Colouring  or  Printing.    (P)  Haj-vvard 826 

-Making,  Production  of  a    Cellular   Substance  for.    (P) 

HHgemann 144 

-Making,  Improvements  in.     (P)  Jardine 461 

Manufacture  of,  from  Sugar  Ca ne.     (T.R.) 298 

Manufactu'-e  of,  in  China.     (T.R. ) 299 

Manufacturing  Metal  Surfaced.     (P)  Eiidruiveit 462 

Material,  IMarTufacture  of  Waterproof.     (P)  Benedix  and 

de  B ary 946 

Method  and  Apparatus  for  Making  Blotting.    (P)  Jaeger  .    706 

MiUsinlndia.     (T.R.)  961 

Or   Cardboard    Resembling   Leather.        (P)    Thompson. 

From  The  Goppinger  Papier  Fabrik,  G.  Kreem 706 

Pasteboard,  &c.     (Class  XIX. )  . . .    57, 172,  286,  460.  540,  618,  706, 

778,858,946,1053 

Pulp,  Apparatus  for  Straining.     (P)  Hutchison 780 

-Pulp,  Apparatus  for  Straining.     (P)  Roeekner 461 

-Puip,  Ble^aching.     (P)  Sahlstrom  and  Parr 825 

-Pulp,  Boilers  for  l'se  in  Manufacture  of.  (P)  Sinclair  ...  779 
-Pulp  Digesters.      (P)    Lake.    From    Curtis,  Jones,  and 

Draper 462 

-Pulp,  Manufacture  of.    (P)  Bird 461 

-Pulp,  Jl  anufacture  of.    ( P)  Coraett 859 

-Pulp,  Manufacturing  Plastic  Articles  from.  (P)  Gelinek.  858 
-Pulp    Strainer   or    Knotter.      (P)    I'mpherston.      From 

Goodrich  (illus.) 461 

-Pulp,  Strainers  for.    (P)  Torrance  and  Hei-\-ell 946 

-Pulp,  Treatment  of  Peat  for  :Manufacture  of.     (P)  Brin. . .     8.5S 

-Pulps.  Moisture  in.    (Readman  and  Gemmell) 1005 

Rise   of    Salt    Solutions   in    Bibulous.       (Fischer    and 

Sehmidmer) 624 

Staining.    (Class  VI.)    See  umler  Dyeing. 

Papers,  Japanese.    (Lauboeck) 286 

Made  from  Sulphite  Cellulose,  Strength  of.    (Winkler)...      58 

Manufacture  of  Iridescent.     (P)  Voland 757 

Normal.    (Herzberg) 460 

Studies  on  Tree-Bast.    ( Wiesner) 1053 

Para-anthracene,  Preparation  and  Constitution.     (Linebarger)    512 
Para-ethoxy-1  Phenyl  2  :  3.  dimethyl-5  pynizolc.ne, Manufacture 
of. '  ( P)  Imray.    From  The  Farb.  vorm.  Meister,  Lucius 
und  Briining 288 
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Paraffin,  Adulteration  of  Beeswax  by.     (T.R.) 881 

Scale  and  other  Crude  Paraffins,  Treatment  of.     ( P)  Hodges 

(illus.) 821 

Paramagenta  and  its  Hcmologues,  Production  of.    (P)  Imray. 

From  The  Farb.  vorm.  Meister,  Lucius  und  Briining  . ,  1021 
Paranisidine,  Manufacture  of  Lactyl  Derivatives  of.     (P)  Abel. 

Boehriiiger  and  Sohne 596 

Parapectic  Acid.     (Deghu6e) 5.34 

Parapectin.    (Deghu^e) 535 

Paraphenetidiiie  in  Phenacetine.     ( Piatt) 550 

Manufacture  of  Lactyl  Derivatives  of.     (P)  Abel.    From 

Boehringer  and  Sohne 596 

Para-phenetol  Carbamide,  Para-anisol  Carbamide,  and  their 

Amido-derivatives,  Manufacture  of.    (P)  Berlinerblau  288 

Pararabin.     (Deghuee) 535 

Parasites,  5Iethod  and  Means  for  Preserving  Plants  from.     (P) 

Bang  and  Ruffin 617 

Para-tolvldimethyl-pyrazolone,  Obtaining  a  New  Compound  or 

Derivative  of.    (P)  Riedel  and  Thorns 546 

Paraxylidine.     (5Iichael) 349 

Parchment,  Improved  Production  of.     (P)  Band 946 

Parliament  and  Chemical  Workers.     (T.R.) 726 

Pasteboard.    (Class  XIX.)     See  under  Paper. 

Paste  for  Preventing  Discoloration  of  Mounted  Photographs. 

(P)  Vogel  and  Weinberg 949 

^Method  and  Apparatus  for  Drying  Colour.     (P)  P.assburg.  913 

Production  of  Adhesive.    (P)  Bell  and  others 940 

Patent  Law  Amendment  Proposed  in  Germany.     (T.R.) 79 

Law,  Discussion  on  the,  by  the  Manchester  Section 12 

Law  of  the  United  States^  Extracts  from  the.     (T.R.) 190 

Law  Revision,  Appointment  of  Committee  for 216 

Lists 86, 19t,  302,  393,  479,  558.  640,  7.30,  798,  883,  966, 1086 

Patents  in  Switzerland.     (T.R.) 637 

Paving,  Composition  for.     (P)  Davies 518 

Peach  Oil  as  an  Adulterant  of  Almond  Oil.     ( .Micko) 935 

Peanut  Oil,  Examination  for.     (Milliau) 715 

Peat  as  Fuel 665 

Drying.     (P)  Howler  and  Bradbury 134 

-Dust,  Action  of.  on  Cholei-a  Bacteria.    (Stutzer  and  Burri)  944 

-Fuel,  Manufacture  of.     (P)  Angel 4:18 

^Manufacture  of  Alcohol  from.    (Mattheus)  781 

Preparation  of,  lor  Use  as  Fuel.    (P)  Blunden 437 

Obtaining  Tar,  Coke,  Oil,  ^c,  from.    (P)   Jensen.    From 

Ziegler 136 

Reducinar  Crude,  to  Marketible  Form.     (P)  Boult.    From 

Dickson  (illus.) 916 

Treatment  of,  for  Manufacture  of  Paper  Pulp.     (P)  Brin  . .  858 

Treatment  of,  and  Conversion  into  Charcoal.     (P)  Zohrdb .  437 

Pectic  Acid.    (Deghuee) 534 

Pectin.    (Deghu6e) 535 

Pectose.    (Deghu6e) 535 

Pellet's  Conducting  Tube  for  Continuous  Polarisation.    (Lohr) 

(illus.) 180 

Polarimeter  Tube.     (Stiff) 181 

Pentosans  and  Pentoses,  Estimation  of,  in  Vegetable  Sub- 
stances.   (Flint  and  Tolleiis)  69 

Pentoses  in  Plants,  Soluble.     (De  Chalmot) 632 

Pepsin,  Manufacttire  and  Determination  of 173 

Peptones  free  from  Albuminous  Matters,  Manufacture  of.  (P) 
Imray.  From  The  Farb.  vorm.  Meister,  Lucius  und 
Briining 1050 

Percolators  for  Extracting  Oil.     (P)  Haddan.    From  Evans...    165 

Percussion  Caps,   Method   and  Apparatus  for  Testing.    (P) 

Borland 709 

Perfume,  Production  of,  in  Flowers.    (Mesnard) 372 

Perfumery  and  Essences,  Manufacture  of,  in  Bond.     (T.E.)  ...  188 

Exportation  of,  from  the  United  Kingdom.    (T.R.) 956 

Perfumes,  Apparatus  for  Measuring  the  Strength  of.  (Mes- 
nard)    786 

Per-Salts  of  Iron,  Manufacture  of.    (P)  Herraite  and  Dubosc. .  452 

Peru.  Cocaine  Making  in.     (T.R.) 475 

Export  of  Coca  Leaves  from.     (T.R.)  73 

Exports  of  Matieo  and  Rhatania  from.     (T.R.) 73 

Petroleum  Acids.     (Zaloziecki) .'53 

Acids  of    Low   Carbon  Percentage   Occurring    in    Baku. 

(Aschan) 349 

Appai-atus  for  Continuous  Fractional  Distillation  of,  and 

for  ^Manufacture  of  Gas  from.    (Schuchow  and  Gawrj'- 

low)  (illus.) 590 

A  Study  of  Califomian.    (I^ngfeld  and  O'Neill) 590 

Coefficients  of  Expansion  of  Higher  Distillates  and  Residues 

of.     (Holde) 919 

Contribution  to  the  Solidification  and  Saponification  of. 

( Donath) 51 

Employment  of,  as  a  Disincrustant 739 

Industry  at  Baku.     (Hahn) 348 

In  the  Argentine  Republic.     (T.R.) 299 

Jelly  in  France,  Duty  on.     (T.R.) 1078 

Lamps.  Explosions  of 745 

Manufacture  of  Sulpho  Acid  from.    (P)  Frasch 756 

Obtaining  Dyestuffs  from.     (P)  Frasch 756 

Peruvian.     (Weinstein) 83 

Production  of,  at  Langkat.     (T.R.) 75 
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Prodiiftion  of  Riisiia,.     (T.U.)  i'BO 

Rnssimi.     (T.R.I    •>•■**> 

Solidjfyirm'iiiul  l{<'li(nicf.viiic.     (1*)  Allina  31 

Spirit.  lt<'ctiti«ition  of.     (Vcitli) 25.5 

Supply.  The  Worlii'.s.     (T.R.) *'<7 

^V(•ll.sofSlmlatI•a.     (T.R.) tWtJ 

I'linniuK'eiitical    Compounds,    l'ro<hiftion    of.    (P)    Willcox. 

From  The  Farh.  vorni.  Ba.ver  and  Co 289 

I'harniaoopo'ia  Comniis.'-ioii,  Recomraendations  of  the  Oernian  S)51 

IMienaoetin.  On  the  Qualitative  Examination  of.     (Piatt) 550 

New  Colour  Reactions  of,  with  a  Quinine  Salt.    (GiKli. 

Selmi) 4«56 

Phenates,  The  Composition  of  Alkaline.    (De  Forci-and)  618 

Phenetolcarbamide,  Delicate  Reaction  for  p-.    (WenJer) 869 

Obtaining  p-.     (P)  Thorn:; 464 

Phenocoll  as  an  Antiseptic.    (Beck) 619 

Phenol,  .Vction  of  Lisrlit  on.     (Richardson) 415 

Carhoxylic   Acid-i,   .Manufacture  of.    (P)   Willcox.    From 

The  Farl).  vnrm.  Bayer  and  Co 460 

Compounds  of  Phenoxides  with.     ( De  Forci-and  ) 618 

Pro<lurtion  of  Two  Isomeric  Disulpho  Acids  of  Para-amido. 

( P)  Geiey 755 

The  Cause  of  Red  Coloration  of.    (Kohn  and  Fryer) Hi7 

Phi-noliihtlialein,  Xew  Derivatives  of.    (Haller  and  Guyot) . . .  82.3 

As  an  Indicator.     (Breed)    867 

New  Aspects  of,  as  an  Indicator.    (Thomson) Vi'l 

The  Nitro- Derivatives  of.    (Hall) 141 

Phenols,  Detection  of.     ( Lambert) 713 

Manufacture  of  Periodides  of.    (P)    Willcox.    From  The 

Farb.  vorm.  Bayer  and  Co 460 

Phenoxides  and  Phenol,  Compounds  of.    ( De  Forcrand ) 618 

Phenylenediamine,  Condensation    Derivatives  of  m-.    (Gaess 

and  Elsaesser) 749 

Phenylhvdrazine   and    Lignonin,   The    Colour   Reaction   of. 

(Xickel) 869 

Philippine  Islands,  The  Economic  Condition  of  the.     (T.R.)  . .  73 

Phosphate.  Dis.sociation  of  Feme.     (Laehowicz) 167 

Industry  of  the  United  States.     (T.R.)  880 

Method  of  Estimating  Calcium  in  Thomas.    (HoUenian) . .  376 

Phosphates,  Apparatus  for  Reducing.     (P)  Askham  (illus.)    ..  913 

Bath  for  the  Digestion  of.    ( Voorhees)  (illus.) 622 

Effect   of    Decomposing     Organic    Matter    on    Natural. 

(Lupton) 850 

Estimation    of    Iron    Oxide   and   Alumina    in    Mineral. 

(Smetham)  112 

In  Florida,  Deep  Lying.     (T.R.) 476 

Obtaining  Alkali,  from  Neutral  or  Acid  Atkah  Sulphates. 

(P)  Wetter.    From  Albert 43 

Occurrence  of,  in  Nebraska.     ( Fuli7ier) 531 

Of   Alumina  and  Iron,  Obtaining  a  Fertiliser  from.     (P) 

Lake.    From  Goodalo  and  Spring 612 

Rich  in  Iron,  Direct  Utilisation  of.    (Schucht)  167 

The  Genesis  of  Natural.     (Ciautier) 849 

Some  Rare  or  New  Natural.     (Gautier) 849 

Phosphoric  Acid,  Behaviour  of,  in  the  Blast  Furnace,  and  its 

influence  on  the  Resulting  Cast  Iron.    (Kjellberg) ....  604 

Acid,  Determination  of.    (Villiers  and  Borg)  787 

Acid,  Estimation  of.    (Von  Lorenz)  376 

Acid,  Estimation  of,  in  Basic  Slasr.    ( Jolles) 64 

Acid  of  Bone-Meal.  Solubility  of  the.     (Otto) 455 

Acid,     Spica's    Method    of    Estimating.      (Arnold    and 

AVedemeyer)  377 

Phosphorite,  On  a  New  Type  of.    (Gautier)   850 

Phosphorus,  Apparatus  for  Production  of  Ozone  bv  means  of. 

(P)  Poulsen ". 289 

Estimation  of,  in  Iron  Ores.     (Pattinson) 119 

Elimination  of,  from  Molten  Iron  and  Steel.    (P)  Phillips.  932 

In  Moorland  Soils.     (Schmoeger) 701 

In  Steel  and  Iron,  Determination  of.    (Carnot) 37S 

In  Steel  and  Iron,  Determination  of.     (Zimmermann) . ...  293 
In  Steel,  Notes  on  Emmerton's  Method  for  Determination 

of.     (Babbitt) 627 

In  Titaniferous  Iron  Ores,  Rapid  Estimation  of.     (Basker- 

ville) 1062 

Rapid  Determination  of,  in  Co:il  and  Coke.    (Crobaugh)    .  1061 

Red.    (Retgers) 621 

Photographic  Developing  Solutions.    (P)  Williams 785 

Development  by  Electrolysis 374 

Films.     ( P)  Boult.    From  Eastman 464 

Images,  Process  for  Developing.    ( P)  Hauff 289,  374 

Materials  and  Proces(=es.     (Class   XXI.)     61,  178,  289,373,  464, 

546,  621,  70S.  785,  8»U,  948,  HI55 

Materials  in  Germany.    (T.R.) 903 

.Materials,  Manufacture  and  Application  of  Transparent. 

( P)  Christy 546 

Prints,    Transparencies,  and    Negatives,   Colouring.    (P) 

Klay 709 

Sensitive  Plates.     (P)  Saudell 61 

Photographs,  Appliance  for  Printing  Vignette.   (P)  Rowbotham  948 
Paste  for  Preventing  Discoloration  of  Mounted.     (P)  A'ogel 

and  Weinberg 949 

Solutions  for  Tonmg.     (P)  Williams 948 

Photography  in  Colours.     (Lippmann) 46-4 

Magnesium  Light  Cartridge  for.     (P)  Haekh 178 

Plates  tor  Printing  formed  by  means  of.    (P)  Hines   290 

Phytosterin.     (Deghut*) 535 


»AGB 

Piece  Goods,  Dyeirifr.    (P)  /illcs.sen 201 

Pigment,  Manufacture  of  White  J/Cad  for  Use  as  a.    (P)  Waller 

and  Sniffen ;jc.j 

Pigments.     (Cl.i.ssXlIL)    See  muler  Va\ni]i. 

•\nili!ie 278 

Antichrome '.'.'.'.'.'.'.'.'. 278 

For  .Markinir  Purposes.     (P)'cJin-uVhers  !'.!'.!!'.!'.!!!"""  .3f3 

Impi-ovoments  in  Obtaining.     (P)  .Swan  .   .  16« 

Manufacture  of  Coloured.    (P)  Matthews  and'lViJid .'.'.' .■.'.'.'  936 

Manufacture  of  Lead.     (P)  Coleman -,.3.  \:,r, 

Pro<luction  of  White  Lead  and  Chrome.    (P)  De'Ferranti 

and  N  o.-ul ^o 

Researches  on  the  Formation  of  Lake.  '  ( Weber j .' .' '. '. '. '. '.  [ ! .'  Ml 

Pimento,  Reaction  of  Oil  of.    (Stem) fj28 

Pine  Effect  of  Turpentine  Gathering  on  Timl)er  of  Long-leaf. .  157 

Oil  of.    ( De  Negri  and  Fabris) «« 

Piperazine.    (Majert  and  Schmidt) *  17c 

And  its  Salts,  Manufacture  of.     (P)  Willcox.    Frora'The 

Farb.  vorm.  Baver  and  Co 4^ 

Production  of.    ( P)  Marckwald  and  Holtz '.'.'.'.'.'.'.'.  .545 

Pipes,  Appliances  for  Glazing  Earthenware.    (P)  Hunt 518 

Improvements  in  Drain 447 

Joints  for  Earthenware.    (P)  Doulton  and  Morris! .' ." .' '.'.'.'. '.  i-u; 

Pilisttes  of  Special  Volume.    ( Voorh^^s)  (illus.) 623 

Pistachio,  Oil  of.    (De  Negri  and  Fabris) 453 

Pitch  Deposits  of  .Vmerica 2fi5 

Exported  from  Trinidad,  1888  to  1891 2tii 

For  Lining  Casks,  Analysis  of  Brewers'.    (Brand) 1065 

Lake.  The 2tw 

-Pine  I  ndustry  of  the  United  States .......................  G03 

Plantains,  Treatment  of.    (P)  Asser  and  Hartogh 942 

Plant,  General,  Apparatus,  and  Machinery.     (Class  I.)    26, 13.3,  251, 

346,  4.34,  509,  580,  059,  739,  811,  913,  1013 
Plants,  Anticryptogamic  Composition  for  Treatment  of.    (P) 

Schlwsiug  Frcres 28fi 

Dressing  for.    ( P)  Beaumont  and  Haigh 9.39 

Effect  of  Soda  Dust  and  Ammonia  on.    (Bomer,  Haselhoff, 

and  Konis) 295 

Estimation  of  Fluorine  in  Ashes  of.     (Ost) '. .  380 

3Iethod  and  Cleans  for  Preserving,  from  Parasites.    (P) 

Bang  and  Rnflin 617 

Soluble  Pentoses  in.    (De  Chalraot) 633 

Treatment  of,  to  Destroy  Insects,  &c.    (P)  Farb.  vorm. 

Bayer 172 

Plaster,   Composition   for   Production   of  Marble-like.      (P) 

Bammann 1037 

For  Building  Purposes,  Composition  of.    (P)  Jones 46 

Manufacture  of.    (P)  Bloomfield 764 

Manufacture  of.    (P)  Leggs 604 

Plastic  Materials,  JIachine  for  Mixing.    (P)  Desgofle  (illus.) . .  447 

Plate-Columns,  Efficiency  of.     (Lunge) 417 

Plates,  Baths  for  Coating  Metallic.     (P)  Luther 523 

For  Batteries.    See  tinder  Batteries. 

For  Printing  formed  by  Photographic  Means.    (P)  Hines.  290 

For  Printing,  Preparation  of  Aluminium.    (P)  Strecker  ..  826 

Import  of  Galvanised,  by  China.    (T.R.) 189 

Manufacture  of  .Sensitive.    ( P)  Saudell 61 

Platinum  Deposits  of  Russia.    (T.R.) 79 

Discovery  of.  in  New  Zealand.    (T.R.) 878 

Electrolytic  Separation  of,  from  Iridium.    (Smith) 606 

Group.  Liquation  of  Metals  of  the.     (Matthev) 448 

Ores  in  Oui-al.    (T.R.) ' 556 

Primary  Deposits  of,  in  the  I'rals.    (Inostranzetf) 841 

The  Future  of.    (T.R.) 298 

Plum  Oil  as  an  Adulterant  of  Almond  Oil.     (Micko) 935 

Plushes,  Producing  Coloured  Patterns  or  Designs  on.    (P) 

Dewhurst  and  others 517 

Poisoning  by  Fish  in  Russia.    (T.R.) 727 

By  Sulphuretted  Hydrogen.    ( Uschmsky) 371 
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From  Rotter ISti 

Carbonate,  Manufacture  of,  from  Sulphate.    (P)  Romer  . .  262 
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Glazing.    (P)  Doulton  and  Meldrum 691 

Mannfactiu-e  of,  and  Plastic  Compositions  therefor.    (P) 

Tompkinson 691 

Poudrette,  Analysis  of.    (WeibuU)  869 
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Presses  for  Expressing  Oil  and  other  Liquids.     (P)  Mitchell . .  772 
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Candy 857,  858 

Manufacture  of  Materials  for  Treatment  of.    (P)  Bell 778 

Method  of  Purifying.    (P)  Lockwood 371 

Process  and  Apparatus  for  Disposal  of.    (P)  Norris 857 

Purification  of.    (P' Dreyfus 778 

Purification  of.    (  P)  Grimshaw 285 

Sludee,  Apparatus  for  Filterins.    (P)  Alliott  and  Paton. . .    914 

Sludge,  Treatment  of,    (P)  Alliott 617 

Tanks  and  Apparatus  for  Purification  of.    (P)  Lockwood  .    540 
Treating  Solid  Sludge  from,  for  Manufacture  of  Cement. 

(P)  Webster 604 

Treatment  of.    (P)  Candy 858 

Treatment  of.    (P)  Levieux 285 

Treatment  of.    (P)  Price 371 

Treatment  of.    (Pi  Scott-Moncrieff 857 

Treatment  of,  by  Liquor  from  Iron  Pvrites  Beds.    (P) 

Kidd '. 617 

Vertical  Tanks  for  Purification  of.    (P)  Ives  and  Bristow.    778 
-Water,  Disinfection  of  Town,  by  Lime.    (Pfuhl) 5-39 
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Sewerfi,  Method  and  Means  for  Deodorising.    (P)  Burton 171 

Khale,  Application  of,  as  Manure.    (P)  Cvu-rie  and  Rowlands  . .  1047 

Works  of  Scotland,  The.    (Constalale) 79t) 

Sheep-dip,  An  Improved.    (P)  Robertson 858 

Sheet,  Electrical  Insulating.    (P)  Dyer 5-27 

Shellac,  Preparation  of  Solvent  for.    (P)  Paget 701 

Shipbuilding  Yard,  Visit  to  Messrs.  Laird  Brothers' 575 

Ships,  Protective  Paints  or  Compositions  for.    (P)  Pflug 166 

Sicilv.  Crisis  in  the  Sulphur  Industry  of.    (T.R.) 637 

Manufacture  of  Sulphur  in 827 

Sulphur  Exports  fror I.    (T.R.) 189 

Siemens  Furnace,  Study  of  the  New.     ( Damour)    662 

Silicic  Acid,  On  the  Volatility  of.    (Cramer) 294 

Silicon,  Determination  of,  by  Drown's  Method.    (Ford) 1061 

In  Cast  Iron,  Estimation  of.     (Rubricius) 868 

Silk.     (Class  V.)     See  under  Tentiles. 

Bleaching,  Notes  on.    (Pentecost) 327 

Chemical    Constitution   of,  and   Estimation    in    Fabrics. 

(Richardson) 426 

Making,  from  Wood 516 

Producing  a  Thread  similar  to.    (P)  Lehner  (illus.) 1024 

Silver.  Action  of  Caustic  Potash  and  Caustic  Soda  on  Pure. 

(Dittmar  and  Prentice)  (illus.) 24S 

And  Lead,  Electrolytic  Separation  of.    (Smith  and  Moyer)  1063 
Articles,  Note  on    the  Discolouration    of.      (Cohen   and 

Hetford) 123 

Cyanide.  Gelatinous.    (Frankel) 872 

Estimating    Small  Proportions  of,  in  Base    Metals,  &c. 

(Whitehead) 183 

Extraction  of.     (P)  Hoi^pfner 48 

Extraction  of,  from  Ores.    (P)  David 523 

Extraction  of,  from  Ores,  &e.    (P)  Moutgoraene 7()6,  767 

In  Antimony  and  in  Bismuth,  Presence  and  Determination 

of.    (Smith) 316 

In  Australasia.    (T.R.) 957 

In  New  South  Wales.    (T.R.) 959 

-Lead  Mines  of  Mexico.    (T.R.) 390 

-Lead  Smelting  Works  in  Mexico,  Erection  of.    (Malcolm- 
son)  If^*"^ 

Ore,  Tenders  for,  in  Greece.    (T.R.) 722 

Ores,  Electrolytic  Treatment  of.    (P)  Hoepfner 161 

Plating  Compound.    (P)  Culley 767 

Product  of  the  Action  of  Mercuric  Chloride  on  Metallic. 

(Jones) !'83 

Recoveryof.     (P)  Lyte 155,1.55 

Smelting  Process  for  Extraction  of.    (Collins) 765 

Sinks,  Ceramic  or  Pottery- ware.     (P)  Davies 518 

Siphons,  Improvements  in.    (P)  Michcel  (illus.) Kie 

Size.     (Class  XIV.)     See  umler  Tanning. 

Composition  for  Use  as.    (P)  Sedway 458 

Skins  and  Hides,  Method  and  Apparatus  for  Tanning  (P) 

Cowburn 939 

Electrolytic  Tanning  of.    (P)  Finot 531 

Process  and  Apparatus  for  I^ngreasing.    (P)  Popp  and 

Becker 701 

Processes  for  Treating.    (P)  Thorn 166 

Removing  Dressing  Grease  from.     (P)  Pullman 279 

See  also  Hides. 

Slag,  Dealing  with  Blast  Furnace  and  other.    (P)  Rock 695 

Estimation  of  Phosphoric  Acid  in  Basic.    ( Jolles) 64 

From  Iron  and  Steel  Furnaces,  Utilisation  of.    (P)  Aston.  520 
Rapid  Method  for   Teclinical  Analysis  of  Blast  Furnace. 

(Textor) 1062 

The  Analysis  of  Thomas-.     (Foerster) 466 

Utilisation  of  Blast-Furnace.     (Zsigmondy) 264 

Sleepers,  Use  of  Quebracho  Wood  for  Railway.     (Poulet) 692 

Slivers,  Machine  for  Dyeing,     (P)  Floriii-Leclercq 600 

Sludge,   Ap|)aratus  for   Witlidrawing,   from  Sewage  Tanks. 

(P)  Cotterell 778 

Separating  Solids  or  Semi-Solids  from.     (P)  Birch 460 

Slurry,  Determination  of  Calcium  Carbonate  in.     (Mann)  ....  355 

Smoke  and  Fumes,  Arrangements  for  Treating.    (P)  Salmon. .  437 

Discussion  on  Town 325 

Prevention,  Report  of  Committee  of  St.  Louis  Engineering 

Club  on 27 

Smyrna,  Production  of  Valonia  at.    (T.R.) 1074 

Soap  Analysis.    (Dieterich) 381 

And  Suint,  Recovery  of,  from  Wool  Grease.     (P)  Mills 772 

An  Improved.    (P)  Kennedy 936 

An  Improved.    (P)  Lawton  and  Carder 848 

An  Improved,  or  Cleansing  Medium.    (P)  Scbicht 772 

Determination  of  Soda  in.    (Low) 68 

Its  Manufacture  and  Analysis.     (Vult6) 630 

Making  in  Mexico.    (T.R.) 299 

Manufacture.     (Class  XII.)     See  utuler  Fats. 

Manufacture  in  Tunis.    (T.R.) 475 

Manufacture  of.    (P)  Brown I(i5 

Manufacture  of.    (  P)  Zacharias  and  Griinwald 278 

Manufacture  of.     (P)  Lake.    From  Schicht 278 

Manufacture  of  Hard.    (P)  Abel     From  Osuchowski  and 

Zivierzeliowski 529 

Manufacture  of  Hard.    (P)  Brown 165 

Naphtha.    (P)  Stanton 772 

Petroleum  or  Naphtha.    (P)  Stanton 278 

Works,  Visit  to  Messrs.  Lever  Brothers  "  Sunlight  " , 575 
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Soaps   containing  Sulphur   in    Chemical    Combination.    (P) 

Wetter.    From  Riedel 771 

Estimat  ion  of  Resin  in.     (Lewkowitsch) 503 

Improved  Methods  of  Making.     (P)  Finlay 608 

Soda,  Action  of  Caustic,  on  Pure  Gold  and  Silver.    (Dittmar 

and  Prentice)  (illus.) 248 

Apparatus     for     Distributing    Powdered     Caustic.    (P) 

Thompson.    From  Stowell 263 

Determination  of,  in  Soap.    (Low) 68 

Direct    Determination    of,   by   the    Bitartrate   Method. 

(Bayer) 950 

Dust  and  Ammonia,  Effect  of,  on  Plants.    (Bomer,  Hasel- 

hoff,  and  Konig) 295 

Electrolytic  Apparatus  for  Manufacturing.    (P)  IJamberg.  49 

Electrolytic  Production  of  Caustic.    (P)  Burghardt 69S 

Industry  of  Germany.     (T.R.) 726 

Manufacture  and  Treatment  of.     (P)  Solvay 44 

Manufacture  of  Bicarbonate  of,  and  Soda-ash.    ( P)  Gossage 

and  Williamson 1030 

Manufacture  of,  in  Sweden  (T.R.) 74 

Manufacture  of  Sulphite  and  Bisulphite  of.    (P)  Hatschek  926 

Mortars.     (Rabut) 691 

Obtaining  Neutral  Sulphate  of,  and  Sulphuric  Acid,  from 

Bisulphate  of  Soda.     (P)  Barbier 44 

On    the    Origin   of    Natural    Deposits    of   Carbonate  of. 

(Brunner) 116 

Process   and  Apparatus  for  Manufacture  of  Caustic,  Ac. 

(P)  Roubertie  and  others 762 

Process,  Description  of  the  Ammonia,  and  Apparatus  used 

tlierein.     ( Fassbender) 679 

Production  of,  by  Electrolysis.     (P)  Blackmail 699 

Production  cf  Caustic,   Bicarbonate  and  Soda-ash.    (P) 

Gossage  and  Williamson 1030 

Product  of  tlie  Action   of  Caustic,  on  Silver  Mercurous 

Chloride.     (Jones) 985 

Statistics  of  Leblanc,  Ammonia  and  Electrolytic.    (T.R.)  .  961 

Sodium  Acetate,  the  Reactions  of.     (Collischoun) 467 

Amalgam,  Production  of.    ( P)  Greenwood 525 

And  Chlorine  Amalgam.    ( P)  Greenwood 1042 

Bichromate,  Manufacture  of.  (P)  Imray.  From  Rotter. .  156 
Carbonate,   Action    of,   on    Silver    Mercurous    Chloride. 

(Jones) 986 

Chloride,  Dissociation  of.     (De  Sanderval) 832 

Chloride,  Electrolytic  Decomposition  of.     (P)  Richardson.  933 

Chloride,  Rate  of  Evaporation  of.     (Lesage) 262 

Cyanide,  Partial  Substitution  of,  by  Potassium  Cyanide  in 

Commercial  Cyanides.     (Stillman) 41 

Electrolytic  Apparatus  for  Decomposing  Chloride  of.    (P) 

Holland 1043 

Manufacture  of  Sulphide  of.  (P)  Gossage  and  Williamson  926 
Nitrate  and  Iodine,   Extraction  of,  in   Northern   Chile. 

(Buchanan,  jun.) 128 

Nitrate,  Consumption  of.    (T.R.) 727 

Peroxide  as  an  Analytical  Ageut.     (Clark) 788 

Peroxide,  Use  of,  in  Analysis.     ( Hempel) 868 

Preparation  of  Chlcrate  of.     (Schoen ) 1029 

Production  of,  by  Electrolysis.     (P)  Bull 697 

Sulphite,  Action  of,  in  Salts  of  Aniidopheno'.    (Lumi6re 

and  Seyewetz) 864 

Sulphite,  Action  of,  on  Silver  Mercurous  Chloride.  (Jones)  986 
Thiosulphate,  Action  of,  on    Silver  Mercurous  Chloride. 

(Jones) 987 

Thiosuliihate,  Oxidation  of,  by  Potassium  Permanganate, 

(Luckow) 376 

Soils,  Phosphorus  in  Moorland.     (Schmoeger) 701 

Soiree  at  the  Walker  Art  Gallery 574 

Soja  Hispida,  Oil  of.    (De  Negri  and  Fabris)  454 

Solar  Oils,  Employment  of  Russian,  as  Illuminants.    ( Lissenko)  819 

Soldei,  Alnminiutn.     (P)  Boult.    From  Saucr 523 

For  Aluminium.    (P)  Hentoii 273 

For  Aluminium.     (P)  Richards 161 

For  Ahiminium  and  other  Metals.     (P)    Haddan.    From 

Singer 932 

Solids  and  Liquids,  Method  and  Apparatus  for  Mixing  and 

Dissolving.    (P)  Hamilton 741 

Apparatus  for  Separating,  from  Liquids.    (P)  Welsh  and 

Godman 134 

Process  and  Apparatus  for  Concentrating  aad  Separating. 

(P)  Mays  (illus.) 435 

Separating,' from  Liquids.     (P)  Johnson.    From  Boinholdt 

and  Glatz 435 

Solution,  Alteration  of  Conductivity  of  a.    (Holland) 275 

Apparatus  for  Treating  Substances  in.    (P)  Barbier 602 

Controlling  of  Fehling's.     (Bomtrager) 1063 

Detection  of  Arsenic  in  Alkaline.    (Clark) 549 

Notes  on  Capillary  Separation  of  Substances  in.    (Reed) . . .  548 

Solutions,  A  Means  of  Transferring  Wash.     (Voorhees)  (illus.)  623 

Appsiratus  for  Concentrating  Alkaline.    (P)  Chapman 510 

Application  of  Electric  Current  to  F]vaporation  of.    (P) 

Schiff 1042 

Concentrating,  and  Recovering  Salts  from.     (P)  Williams.  43 

Evaporating.    (P)  Bell 1014 

For  Waterproofing  and  Treating  Fabrics.  (P)  Eckstein. ..  849 
Number  of  Saturated,  possible  in  Systems  of  Double  Salts. 

(Meyerhoffer) 1067 

Of  Ferrous  Salts,  Diathermancy  of  Aqueous.    (Zsigmondy)  955 

Photographic  Developing.     (P)  Williams 785 

Rise  of  Salt,  in  Bibulous  Paper.     (Fischer  and  Schmidmer)  624 

Solvent  for  Gelatin.    (Liesegang) 374 
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Solvonts,  Apparatus  for  KxtractinR  Matters  Soluble  in  Volatile. 

(P)  Allison.     Kmm  the  Merz  Univorsal  Rxtnictnr  Ci< 586 

For  ShcllMc.  I'yroxylino,  Ac,  l'rcpar.itior\  of.    (1')  l'aj?ct  .,  701 

I'.vroxyliiK'.     ( 1')  I'liKct 620 

Sorbitol  in  the    Products  of  Manufacture  of   Su^ar.      (\'on 

Lippujimn) 51 

Sorpliuin,  Experiments  with,  in  1«91.     (Wiley  nnd  others) 5;{ 

Cernuuni,    Microscopic    and    Chemical    Kxamination    of. 

(Tortelli) <il2 

Juice,  Predominant  Oriratnc  Acid  in.    (Carr) 702 

Soxhlet's  Ne\v  Process  for  RelininR  Sugar.    (Von  Lippmann)  .  8.51 

Soy,  Manufacture  of,  in  China 620 

Spain,  Import  of  Druss  by.     (T.R.)  74 

Minenil  and  Alotid  Ti-ide  of,  during  ISi)2.     (T.R.) 476 

rroduction  of  tiuicksilver  in.     (T.R.)  ■ 74 

Sparteine,  Contributions  to  Knowledge  of.     (Ahrcns) 462 

Spatulas,  Improvements  in.     (P)  Fox 61 

Specific    Gravity.    Apparatus    for    Separating    Substances  of 

Different.    (P)  Askham 742 

Spectra,  of  Azo  Colours,  On  the.     (Grebe) 823 

Siiermine,  Manufacture  of.     (P)  Majert 784 

SpermolepisGummifem.    (Meckel  and  Schlagdenhaullen) .. ..  611 
Spica's  Method  of  Estimating  Phosphoric  Acid,     (.\rnold  and 

W'edcmeyer)  377 

Spices,  Composition  of  certain.    (Arnst  and  Hart) 631 

Spindles  Att;iching  Perforated,  in  Cop-Dyeing  Machines.     (P) 

Shaw  (illus.) 1027 

Spirit,  Apparatus  for  Boiling  or  Heating  by  Means  of.    (P) 

Strauss 255 

Assaying  by  Weight.     (Scarisbrick)  (illus.) 893 

Detection  of  Denaturwl.  in  Wine.     (Portelo)  379 

Tn<lustrv  and  Alcoholic  Preparations,  Report  on.    (Arends)  859 

Preparations  in  Germany.     (T.R.) 963 

Rectification  of  Petroleum.    (Veith) 255 

Treating  or  Ageing.    (P)  Scott 535 

Spirits.     (Class  XVII.)    See  under  Breww):;. 

Aceing  or  Ripening.    (P)  Timby 283 

Distilling  and  Rectifying.     (P)  Leaker 459 

Standards   for    Testing    Capacity   of    Bottles    of    Perfumes 

Exported.    (T.R.) 956 

Stannic  Chloride,  The  Volatility  of.     (Drown  and  Eldridge)  ..  788 
Starch.    (Class  XVI.)     See  vwler  Sugar. 

Affinity  of,  for  Water.    (UUik) 2S1 

Bleaching  and  Disinfecting  by  Electrolysis.    (P)  Hermite.  168 

Bread.     (Zuntz  and  Magnus) 283 

Decomposition  of,  durins  Fermentation.     (Delbriick) 169 

Formation  of,  from  Formaldehyde.     (Bokorny ) 281 

Investigation  of  Dregs  of  Manufacture  of.     (Reinke) 280 

Saccharirteation  of,  by  means  of  Blood  Serum.   (Rohmann)  366 

Sago  or  Palm.     (Dubosc) 280 

Sugars,  The  Examination  of 168 

The  Non-Crystallisable  Products  of  the  Action  of  Diastase 

on.    (Schiiferer) 368 

Treatment  of  Substances  containing,  for  Use  in  Brewing. 

(P)  Pratt 910 

Stassfurt    Salts,    Presence   of    Nitrogenous    Compounds    in. 

(Diehl  and  Xiencke)  167 

Statement  of  Revenue  and  Expenditure  for  the  Year  1892 489 

Stationery,  Duty  on,  in  Mexico.     (T.R.) 78 

Steam,  Action  of,  on  Ferric  Chloride.     (Rousseau) GDI 

Boilers,  Lagging  for.     (P)   Clarkson.    From  The  Maun- 

heinier  Gummi  Gutta-Percha  und  Asbest  Fab 348 

Consumption   of,    in    Ammonia    Soda    Pi'ocess.      (Pass- 
bender)  .• 679 

Consumption  of,  in  Ammonia-Soda  Works.      (Fassbender)  600 

-Engines  in  Animonia-Soda  "Works.     (Fassbender) 600 

Genei-ators.     Supposed    Formation    of    Lime    Soaps   in. 

( Vivien) .346 

-Jackets,  Effect  of,  on  Multiple  Expansion  Engines.  (Witz)  740 

Lard,  The  Analysis  of.     (Goske) 469 

Or  Air  Superheaters.     (P)  Schmidt  (illus.) 659 

Production  and  Application  of  Superheated.     (P)  Brats- 

luboff  (illus. ) 741 

Utilisation  of.     (P)  3Iin-lees  and  Livei-sedge 134 

Steamiinr,    Destructive    Action   of,    on   Cotton     and    Wool. 

(Scheurer) 1025 

Printed  Fabrics.     (Jaquet) 40 

Steel  and  Iron.  Galvanising.     (P)  G^een^vay 359 

And  Iron,  Segregation  of  Ingots  of 838 

Coating  Sheets  of.  with  Lead.     (P)  Thomas 47 

Compounds  for  Converting  Low-Grade  into  High  Grade. 

(P)  Bates 523 

Deteniiination  of  Carbon  in.    (Julian) 1061 

Determination      of     Chromium     and      Mansfanese     in. 

( Schneider) 293 

Determination  of  Phosphorus  in.     ( Zimmerraann) 293 

Elimination  of  Sulphur  and  Phosphorus  from  Molten.  (P) 

Phillips 932 

Estimation  of  Aluminium  in.     (Schnneis) 182 

Facilitating  the  Fusion  of  Mild.     (P)  La  Cie.  Anon,  des 

Forges  de  Chatillon  et  Commentry 845 

Ingots,  New  ^Method  of  Casting,  in  Sweden 931 

Manganese.     (  Howe) 1037 

Manufacture  of.    (P)  Cie.  des  Hauts-Foumeaux 160 

Manufacture  of.     (P)  Clark 160 

Manufacture  of.     (P)  Hutchinson 47,48 

Manufacture  of,     ( P)  Thomson 931 
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Manufacture  of.     (P)  Turn  -r  and  Bhird 4.W) 

Manufjicture  of.    (P)  Twynam 3«» 

Manufacture  of.    { p)  Twynam  and  Colley 47 

\           Manufa<'tureof.     (P)  While m,x 

Manufacture  of,  and  Furnac-s  therefor.     ( P)  Simonda  ....  84.'} 

Manufacture  of  Basic,  at  Witkowitz.     (Kupelweiwr) 931 

Manufacture  of  Ingot,     f  P)  CoUcv  and  Twynarn H4t 

Manufacture  or  Conversion  of.     (l')Hunrer 6'Hi 

Metallic  Flux  for  R<;lininif.     (P)  .Sentinella ......".  273 

Mixture  for  Use  in  Production  of.    (P)  Figge  and  WixkI.!  ^^ 

On  a  New  Process  for  Desulphurising.     (Saniter) 692 

On  the  Estimation  of  Chromium  in.    (Clark) ^v) 

On  the  Hardening  of.    (Metcalf  and  Langley) '.  .i^-j 

Phosphorus  in.    (Carnot) '  37H 

Production  of,  by  the  Thomas  Gilchrist  Process.    (T.li.)  '. '.  6.3<; 

Protective  Coating  for.    (P)  Lehmann 3(w 

Purification  of,  from  Sulphur.    (P)  Saniter 8H 

Quantitative  Determination  of  Carbon  in.     (Pettcrssoti 

and  Smitt) to6i 

1  Removal  of  :\Ianganese  from.     (P)  Abel.    From  Hoerder 

I                  Bergwerks  und  Hiitten-Verein is 

Review  of  :Methods  of  Estimating  Chromium,  Copper,  and 

Xickel  in.     (Ziegler)  •,y;^ 

1          Treatment  of  Low.    (P)  Harvey '.  it;(» 

Utilisation  of  Scrap,  in  t\v\  United  States.     (T.R.) 875 

Wire,  and  Development  of  its  Mmufacture.     (Bedson)...  10;J8 
1          Wire,  Alet hod  and  Process  for  Hardening  and  Tempering. 

I                  ( P)  Oddy  and  others 845 

1    Sterilising  and  Disinfecting  Apparatus.    (P)  Hcrscher 171 

I          Apparatus,  Closing  Device  for.    (P)  Brandau  (illus.) 813 

I    Still,  "  Cascade  "  Platiuum  Concentrating,  for  Sulphuric  Acid. 

1                 (Illus.) 1029 

Stillingia  sebifera,  S.  and  N.    (Hosie) 770 

j   St.  Louis,  Import  of  Chemicals  by.    (T.B.)  Ti 

Stone,  Composition  for  making  Artificial.    (P)   Keseling  and 

I  Fuchs,  jun .520,  521 

I          Composition  for  Manufacture  of  Artificial.    (P)  Cld-ry  ..."  10J7 

I          Hardening  and  Preserving.     (P)  Talbot  and  Venning 520 

Manufacture  of  Artificial.     (P)  George 521 

Manufacture  of  Artificial.     (P)  Me.yer tW4 

Manufacture  of  Artificial.     (P)  Typlt 8.35 

Manufacture  of  Artificial  Bituminous.    (P)  Huppertsberg  448 

Manufacture  of  Variegated  Artificial.     (P)  Moreau 2iVi 

Stones,  Manufacture  of  Paving,  &c.     (P)  Typlt 8.35 

Production  of  Ornamental  Coloured.    (P)  Moreau 269 

Testing  and  Determination  of  Natural.     (Bolini) 447 

Stoneware  Vessels,  Fitting  Taps  to.     (P)  Cliffe 26t 

Stop-Cocks  madeof  AUoysof  Lead,  Use  of.    (EnglerandRupp)  284 
Storage  Batteries.    See  Batteries.     - 

Stout  and  Porter,  Brewing.    (P)  Rose 941 

Stoves,  Hot-Blast.     (P)  Barlow-Massicks  and  Crook 661 

Strainers  for  Oil  and  other  Presses.    (P)  Tollin 363 

Straits  Settlements,  Production   of   Petroleum   at   Langkat. 

(T.R.) 75 
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MR,    -WM.    THOKP    I.V    THE    CHAJR. 


ON  THE  QUALITATIVE  ANALYSIS  OF  COAL-TAR 
COLOL'RING  MATTERS. 

BY    ARTHUR    G.    GREEN",    F.I.C,    F.C.S. 

With  the  rapid  development  of  the  coal-tar  colour  industry 
and  the  constant  increase  in  the  number  and  complexity 
of  the  products  which  come  upon  the  market,  it  becomes 
more  and  more  important  to  have  systematic  analytical 
methods  by  means  of  which  unknown  colouring  matters 
may  be  identiiied  or  referred  to  particular  groups.     It  is 


often  of  great  consequence  to  the  dyer,  merchant,  or  dry- 
salter  to  know  whether  a  certain  dyestuff  made  by  one 
firm  is  identical  or  not  with  that  sold  under  a  different 
name  by  another  firm.  Thtf  analytical  or  consulting  chemist 
is  often  called  upon  to  determine  the  colouring  matter  which 
has  been  employed  for  colouring  various  articles  of  food, 
&c.,  or  to  decide  in  patent  cases  the  identity  or  non-identity 
of  two  competing  colours.  To  the  dye-manufacturer  it  is 
a  matter  of  everjday  necessity  to  be  able  to  identify  the 
samples  of  dyestuifs  submitted  to  him,  in  order  that  he  may 
be  able  to  supply  the  same  products.  The  mere  matching 
of  a  colour  to  shade  is  no  longer  the  only  requirement ;  the 
chemical  and  physical  properties  of  the  colouring  matter 
are  now  of  equal  consequence,  for  upon  the«e  depend  its 
employment  for  tlie  particular  purpose  for  which  it  is  used. 

With  the  constant  appearance  of  entirely  new  product-!, 
and  the  new  names  which  are  frequently  given  to  old  ones, 
these  problems  are  continually  growing  more  and  more 
difficult,  and  the  necessity  for  a  systematic  scheme  of 
analysis  becomes  greater.  When,  for  instance,  the  only 
artificinl  blue  colouring  matters  in  commerce  were  aniline- 
blue  and  methylene-blue  it  was  a  simple  enough  matter  to 
decide  what  a  given  blue  dyestuff  was.  Now,  however, 
with  at  least  40  distinct  blue  colouring  matters  upon  the 
market,  circumstances  are  completely  changed  and  we 
require  to  proceed  in  a  more  systematic  manner. 

The  first  proposal  for  a  definite  scheme  of  analysis  was 
made  by  Witt  in  1886  (Chem.  Industrie,  9,  1;  see  this 
Journal,  1886,  249),  who  gave  the  individual  reactions  for 
a  great  number  of  the  colouring  matters  then  upon  the 
market,  and  proposed  to  separate  them  into  groups  by 
their  shade,  solubility,  and  behaviour  with  caustic  soda. 
A  more  systematic  method  was  published  by  Weingiirtner 
in  the  following  year  (Chem.  Zeit.  (1887),  13.5,  16.5;  see 
this  Journal,  1887,  451).  This  depended  upon  the  classi- 
fication of  colouring  matters  as  "acid"  and  "basic" 
according  as  they  were  precipitated  or  not  by  a  solution 
of  tannin,  and  further  sub-division  by  their  behaviour  upon 
reduction  with  zinc-dust. 

The  analytical  tables  of  Weingiirtner  have,  however,  some 
serious  faults.  The  reduced  colours  in  many  cases  (e.gr, 
rosanilines)  are  only  re-oxidised  in  the  air  with  extreme 
slowness  and  may  consequently  be  readily  mistaken  for 
those  colours  which  do  not  reappear.  In  several  instances 
colours  have  to  be  separated  from  their  allies  and  put  into 
groups  with  colours  to  which  they  bear  no  chemical  relation- 
ship ;  thus  Victoria  blue  is  separated  from  the  closely  allied 
colours  of  the  rosaniline  series,  and  erythrosine  appears  in 
the  same  group  with  the  azo  colours  instead  of  with  the 
rest  of  the  phtbaleins.  This  renders  it  impossible  to 
determine  with  certainty  by  means  of  these  tables  to  what 
chemical  group  a  new  dyestuff  belongs.  Moreover,  since 
the  publication  of  Weingiirtner's  tables  a  very  large  number 
of  new  dyestuffs  have  made  their  appearance,  many  of 
which  belong  to  entirely  new  groups  (_e.g.  the  oxazines, 
primuline  colours,  &c.)  and  very  considerable  modifications 
are  necessitated. 

Taking  Weingartner's  system  as  a  basis  I  have 
endeavoured  to  construct  a  scheme  which  shall  be  free 
from  the  objections  above  referred  to,  be  simple  and 
expeditious,  include  all  the  colouring  matters  at  present 
upon  the  market,  and  classify  them  in  their  natural  orders. 
The  employment  of  a  solution  of  tannin  for  the  distinction 
of  acid  from  basic  colouring  matters  aopears  to  me  to  be 
thorouo-hly  satisfactory,  and  I  have  also  adopted  W^ein- 
gartners  division  of  colouring  matters  into  those  "  soluble  " 
and  "  insoluble "  in  water,  although  it  is  open  to  some 
objection  and  may  eventually  have  to  be  niiodified.  In  the 
application  of  the  zinc-dust  reaction  I  bave  found  that 
whilst  the  derivatives  of  triphenylmethane  after  reduction 
are  reoxidised  by  air  only  with  great  difficulty,  the  azines 
oxazines,  thiazines,  and  acridine  colours  all  reappear  with 
great  rapidity  on  exposure  of  the  reduced  solutions  to  the 
atmosphere.  I  accordingly  make  use  of  this  difference  of 
behaviour,  which  is  very  marked,  to  differentiate  these  two 
groups  of  colours.  On  the  other  hand  the  triphenj'lmethane 
colours  are  distinguished  from  those  which  do  not  yield 
leuco  compounds,  but  are  completeh'  broken  up  on  reduction 
by  the  colour  of  the  reduced  solution  being  restored  by 
chromic   acid.     The   quinoline  and   primuline   colours  are 
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distingiiislied  from  other  dye-stuffs  by  the  preat  difficulty 
with  which  they  are  reduced,  primuline  for  iustance 
remaining  unaltered  after  long  boiling  with  zinc  dust  and 
ammonia. 

The  analytical  hcheme  which  I  have  based  upon  these 
reactions  is  contained  in  the  annexed  tables. 

The  reduction  with  zinc-dust  recjuires  to  be  performed 
with  some  care.  It  is  usually  best  to  add  a  little  /inc-dust 
to  the  liot  solution  of  the  colouring  matter  contained  in  a 
test-tube,  agitate,  and  then  add  dilute  h)drochloric  acid 
drop  by  drop  until  decolorised.  An  excess  of  acid  must 
be  carefully  avoided.  In  other  cases,  more  especially  when 
the  colour-acid  is  very  insoluble,  the  reduction  must  be 
performed  with  zinc-dust  and  ammonia ;  but  it  is  usually 
safest  to  repeat  the  tests  with  both  methods  of  reduction. 

Whilst  it  is  important  that  the  colouring  matter  should 
be  completely  reduced,  care  should  also  be  taken  that  the 
reduction  is  not  carried  too  far,  for  some  colouring  matters 
(e.ff.  the  indulines)  which  usually  form  oxidij-able  leuco 
compounds  are  thereby  completely  altered.  When  reduced 
the  solution  is  poured  off  from  the  greater  part  of  the  zinc 
dust  on  to  a  piece  of  white  filter-paper,  and  exposed  to  the 
air;  filtration  is  unnecessary,  as  a  little  zinc  upon  the  paper 
has  no  injurious  effect.  If  the  colour  does  not  return  in  a 
minute  or  two,  the  paper  is  touched  with  a  glass  rod  dipped 
in  a  1  per  cent,  solution  of  chromic  acid  (with  addition  of 
sulphuric  acid  for  acid  colours).  Warming  gently  tor  a 
few  seconds  over  a  flame  facilitates  the  reactions,  and 
should  also  be  employed  when  the  reduction  has  been 
performed  with  zinc  dust  and  ammonia,  in  order  to  remove 
the  excess  of  the  latter  before  adding  chromic  acid,  which 
would  otherwise  be  neutralised. 

In  the  case  of  acid  colouring  matters,  the  paper,  after 
spotting  with  chromic  acid,  should  be  held  over  a  bottle 
of  strong  ammonia,  for  some  acid  colours  {e.g.  the  eosines) 
do  not  show  their  true  colour  whilst  acid.  On  reduction  of 
those  eosines  which  contain  iodine,  a  brown  spot  of  the 
latter  is  obtained  with  chromic  acid,  but  this  disappears  on 
exposure  to  ammonia  vapour,  and  the  original  colour  of  tne 
eosine  (or  a  rather  yellower  shade)  returns.  As  already 
pointed  out  by  Weingartner,  great  care  must  be  taken  that 
one  is  not  led  astray  by  secondary  colours  formed  by 
oxidation  of  the  diamines  and  amidophenols  obtained  by 
reduction  of  azo-colours. 


Discussion. 

Dr.  Alder  Wright  wished  to  ask  how  far  the  reactions 
so  beautifullj'  illustrated  in  the  case  of  single  dyestuffs 
could  be  utilised  for  the  purpose  of  discriminating  the 
constituents  of  mixtures  of  different  dyes.  He  believed  it 
was  not  an  uncommon  practice  to  adjust  the  "  tone  "  of 
various  dyestuffs  as  sent  into  the  market  by  admixing  small 
quantities  of  other  suitable  substances  that  would  slightlv 
modify  and  correct  the  shade  ;  i.e.,  if  a  given  batch  of  red 
dyestuff  were  rather  too  yellowish-red  in  shade,  this  could 
be  corrected  by  mixing  a  little  material  of  a  purplish  or 
bluish-red  tinge  ;  and  so  on.  Could  small  admixtures  of 
one  kind  of  dyestuflf  with  comparatively  large  amounts  of 
another  be  readily  detected  ? 

Mr.  Bevax  wished  to  know  if  Mr.  Green's  scheme  of 
analysis  applied  to  the  detection  of  colouring  matters  on 
fabrics. 

Mr.  Watson-  Sjhth  desired  to  ask  if  any  colours  had  been 
recently  discovered  which,  unsulphonated,  were  insoluble 
both  in  water  and  alcohol  ?  If  so,  it  occurred  to  him  that 
another  classification  might  thus  be  introduced  of  colours 
soluble  and  insoluble  in  alcohol,  all  of  which  were  insoluble 
in  water. 

Keferring  to  I\Ir.  Green's  quinone  formula  for  rosaniline 
on  the  blackboard,  he  thought  he  was  right  in  saying  that 
the  older-fashioned  view  of  the  constitution  of  the  para- 
rosaniline  and  rosanihne  series  of  colours  involved  a  kind 
of  dogma  to  the  effect  that  all  colour  or  dye-forming  capacity 
was  conditioned  b}*  the  direct  union  of  carbon  and  nitrogen   I 


in  the  para-position,  so  as  to  form  a  kinil  of  special  triangular 
ring,  thus — 

C/ 


r/ 


X 


This  had  bet-n  regarded  as  the  universal  colour-factor 
of  the  series  named,  and  the  disturbance  or  break  in  its 
integrity  meant  the  disappearance  of  colour,  as  is  indeed 
clearly  shown  when  a  leuco-compound  is  formed.  He  could 
see  of  course  a  line  of  reasoning  that  would  make  the  use  of 
the  quinone  and  quinonoid  structure  answer  the  same 
purpose,  and  probably  Mr.  Green  had  all  these  contingencies 
in  view,  and  would  make  clear  the  advantage  of  the  formula 
used,  over  one  now  so  familiar  to  colour  chemists,  and  which 
has  done  such  good  service  in  the  past. 

Mr.  Blount  inquired  whether  all  or  the  majority  of 
artificial  blue  colouring  matters  were  removeable  from  the 
fabric  by  extraction  with  alcohol. 

The  Chairman  asked  if  it  would  be  possible  to  furnish  in 
the  tables  some  better  indication  of  the  precise  nature  of 
the  colours  than  that  given  by  the  ordinary  commercial 
names.  Often  different  makers  gave  different  names  to 
the  same  substance,  and  sometimes  different  substances 
received  the  same  name  from  different  makers.  Xames 
were  used  in  an  entirely  unsystematic  manner,  and  it  would 
be  a  great  advantage  if  the  proper  chemical  names  could 
be  given :  but  this  would  be  diflicult  owing  to  the  amount 
of  space  required.  If,  however,  anything  could  be  done  in 
that  direction,  it  would  be  of  great  service.  The  whole 
subject  was  one  of  great  complexity,  and  the  paper  and  tables 
of  Mr.  Green  were  of  great  value. 

Mr.  Green,  in  reply,  said  that  the  question  of  mixtures 
of  colours  was  a  very  ditficidt  one,  as  such  mixtures  would 
not  at  present  admit  of  any  systematic  scheme  of  separa- 
tion, All  that  could  be  done  was  to  proceed  upon  certain 
general  lines ;  thus  when  two  or  more  colours  had  been 
ground  together  it  was  usually  tolerably  easy  to  detect  them 
by  the  streaks  of  the  several  colours  produced  on  blowing 
the  powder  on  to  wet  filter-paper,  or  dusting  it  on  tne 
surface  of  vitriol.  Sometimes,  moreover,  a  separation  could 
be  effected  by  dyeing  several  pieces  of  wool  in  succession 
from  the  same  bath,  or  by  fractional  precipitation  as 
calcium,  barium,  or  lead  salts.  Probably,  also,  the 
difference  in  oxidisability  of  the  leuco  compounds  by  air 
might  be  made  use  of  for  the  separation  of  certain  colours. 

The  detection  of  colours  upon  textiles  could  either  be 
accomplished  by  removing  the  colour  by  means  of  a 
solvent,  such  as  alcohol  or  ammonia,  where  this  was 
possible,  and  then  proceeding  in  the  ordinary  manner ;  or 
when  the  colour  could  not  be  removed,  tests  made  upon  the 
fibre  would  have  to  be  depended  upon.  Basic  colours 
could  be  removed  from  the  fibre  by  alcohol,  but  the  acid 
colours,  which  are  usually  sulphonates  and  insoluble  in 
alcohol,  could  not  generally  be  extracted  in  this  way ;  thus 
indigo-carmine  or  soluble  blue  were  not  removed. 

The  Chairman  had  raised  an  important  point  wth  regard 
to  the  names  used  in  the  tables.  Much,  however,  as  he 
should  have  liked  to  be  more  definite  in  this  respect,  he  did 
not  see  that  it  was  possible  in  the  space.  To  have  inserted 
the  constitutional  formulae  for  the  colours  was  of  course 
quite  out  of  the  question,  and  to  give  their  scientific  names 
was,  owing  to  their  length,  nearly  as  impracticable.  He 
considered  that  when  several  commercial  names  had  been 
given  to  a  colour,  that  name  should  be  recognised  as  th^ 
correct  one  which  had  been  given  to  it  by  its  first  discoverer. 
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NOTES    OX  THE    PRESEXCE    AND   PROPORTION 
OF  FREE  FATTY  ACID  IN  OIL-CAKES. 

BY    BEEXARD    DTER,    D.PC,    AXD   J.    F.    H.    filLBAHD. 

Some  few  years  ago  it  occurred  to  us  that  some  interest 
might  attach  to  a  knowledge  of  the  average  proportion  of 
free  fatty  acids  in  oil-cakes.  It  had  been  observed  l\v  our- 
selves as  well  as  by  others  that  a  high  proportion  of  free 
fatty  acid  was  frequently  found  in  cakes  that  were  in  bad 
condition — such  as  cakes  that  had  "  heated "  or  become 
mouldy — and  in  cakes  adulterated  with  refuse  materials. 

Accordingly,  we  determined  the  free  fatty  acid  in  one 
hundred  linseed  cakes,  taken  indiscriminately  as  they 
happened  to  be  sent  to  the  laboratory  of  one  of  us.  They 
were  not  actually  consecutive  samples,  the  determination 
being  often  neglected  during  busy  weeks.  Uut  whenever 
the  pressure  on  the  day's  work  allowed  the  ordinary  analysis 
of  a  cake  to  be  conveniently  supplemented  by  a  titration  of 
the  oil,  this  was  done.  While,  however,  the  samples  Avere 
not  consecutive  samples,  their  selection  was  made  without 
regard  to  their  source,  the  purity  or  their  condition,  and 
therefore  they  have  been  snid  to  have  been  taken  indis- 
criminately. 

The  collation  of  the  notes  made  as  to  acidity  and  those 
independently  made  as  to  purity,  &c.  was  allowed  to  be 
indefinitely  "deferred.  As,  however,  an  interest  in  this 
matter  has  been  awakened  abroad,  we  have  thought  it  well 
to  disinter  the  figures  from  the  laboratory  books  and  put 
them  on  record  as  a  small  contribution  to  the  study  of  a 
subject  of  which  is  not  devoid  of  interest  even  if  a  longer 
investigation  of  it  fails  to  tell  us  a  great  deal  that  is  of 
tangible  value. 

The  quantity  of  acid  in  pure  or  genuine  oil-cakes  made 
from  sound  seed  is  probably  influenced  by  the  mode  of 
crushing  as  well  as  by  time  and  place  of  storage. 

The  temperature  to  which  the  crushed  seed  is  raised  and 
the  mode  and  duration  of  steaming  before  it  goes  into  the 
presses,  may  well  cause  a  variable  degree  of  initial 
decomposition  of  the  oil.  The  quantity  of  moisture 
introduced  into  or  left  in  the  cake  will  certainly  affect  its 
liability  to  "  heat "  or  undergo  fermentation  on  keeping — 
a  process  that  seems  to  result  in  the  setting  free  of  fatty 
acids.  On  the  other  hand,  it  seems  reasonable  to  suggest 
that  the  process  of  steaming  and  its  degree  and  duration 
mav  produce  a  variable  "  sterilising "  effect  which  may 
tend  to  prevent  or  check  fermentations  and  their  accom- 
panying chemical  changes. 

Our  acidity  determinations  were  made  by  treating  the  oil 
with  hot  neutral  alcohol  and  titrating  with  alcoholic  potash, 
using  phenolphthalein  as  an  indicator.  The  oil  was  the 
rapidly  dried  and  weighed  portion  extracted  by  ether  in 
the  usual  process  of  analysis.  The  acidity  we  have  calcu- 
lated as  free  "  linoleic  "  acid,  and  as  the  proportion  of  oil 
in  linseed  cake  is  very  variable,  we  prefer  to  calculate  in 
each  case  the  percentage  of  acid,  not  in  the  cake,  but  in  the 
oil — that  is  to  say,  the  number  of  parts  of  free  acid  in  100 
parts  of  oil. 

The  actual  percentage  of  oil  in  the  cakes  examined 
ranged  from  7  per  cent,  to  16  per  cent.,  and  as  it  would 
probably  be  fairly  correct  to  assume  for  linseed  cakes 
generally  an  average  of  10  per  cent,  of  oil,  we  may 
conveniently  form  an  approximate  notion  of  the  percentages 
of  free  fatty  acid  in  the  cakes  themselves,  by  dividing  the 
percentage  of  free  fatty  acid  in  the  oil  by  10.  For 
convenience's  sake  we  give  the  figures  thus  stated. 

100  Linseed  Cakes. 
Average  proportion  of  free  fatty  acid  in:  — 

100  parts  of  oil 6'3 

=  in  100  parts  of  cake 0'63 

Of  these  cakes  52  were  "  pure,"  i.e.,  made  of  genuine  well- 
screened  linseed.  35  were  not  examined  for  purity,  and 
include  no  doubt  both  pure  and  impure  cakes.  Of  the 
remainder,  12  were  reported  as  being  impure — either  through 
imperfect  cleaning  of  dirty  linseed,  or  through  the  deliberate 
addition  of  "  screenings  "  or  other  adulterating  materials  in 
use  for  such  purposes.  The  remaining  sample  was,  we 
find,  condemned  as  being  mouldy  and  unfit  for  use  as  food. 


52  "  Pure  "  Lixseed  Cakes. 
Averacre  proportion  of  free  fatty  acid  in  : — 

loO  ))arts  of  oil ; 3 

=  in  100  parts  of  cake 0'3 

The  highest  percentage  was  14  per  cent,  on  the  oil  (  =  1*4 
per  cent,  on  the  cake),  but  this  was  exceptional,  and,  in 
many  cases,  tw  acidity  was  detected,  or  only  the  merest 
trace, 

35  "  Lixseed  "  Cakes  xot  Exvmixed  as  to  Purity. 
i\verage  proportion  of  free  fatty  acid  in  : — 

100  parts  of  oil 6*5 

=  in  100  parts  of  cake 0'65 

The  maximum  was  21 '5  per  cent,  on  the  oil  (=  2*15 
per  cent,  on  the  cake). 

12  Impube  "Linseed"  Cakes. 
Average  proportion  of  free  fatty  acid  in : — 

100  parts  of  oil 19 

=  in  100  parts  of  cake 1"9 

The  acidit}'  ranged  in  these  cakes  from  4  •  a  per  cent,  to 
32  per  cent,  on  the  oil  (=  from  0*45  per  cent,  to  3*2  per 
cent,  on  the  cake). 

1  "  Mouldy  "  Linseed  Cake. 
Proportion  of  free  fatty  acid  in  : — 

100  parts  of  oil 22 

—  in  100  parts  of  cake 2'2 

In  a  great  many  cases  there  was  no  clue  to  the  age  of  the 
cakes ;  but  in  some  cases  we  knew,  and  in  others  had 
variably  sound  grounds  of  presumption,  that  they  were 
freshly  manufactured. 

In  nine  cases  in  which  we  had  absolute  knowledge  that 
the  cakes  were  freshly  crushed,  i.e.,  within  probably  a  few 
hours,  we  found  7io  free  acid,  or  only  a.  trace  too  small  to 
be  determined  under  the  circumstances  of  our  tests. 

In  16  other  cases  in  which  there  was  fairly  good  reason 
to  suppose  that  the  cakes  were  also  newly  made  we  found 
an  average  of  three  parts  of  fatty  acid  in  100  of  oil  (say 
0-3  per  cent,  in  the  cake). 

Taking  then  the  25  cases  in  which  we  knew  or  believed 
the  cakes  to  be  freshly  crushed,  the  average  acidity  was 
about  2  per  cent,  of  the  oil  (=  0-2  per  cent,  on  the  cake). 

In  addition  to  the  cakes  of  which  we  have  spoken,  we 
determined  the  acidity  in  a  sample  of  "  Bombay  linseed 
meal"  (a  ground  cake  containing  14*43  per  cent,  of  oil), 
which  had  evidently  "  heated,"  and  in  which  we  found 
76 '5  per  cent,  of  the  oil  to  consist  of  free  fatty  acid.  In  a 
sample  of  crushed  cotton-seed,  fairly  fresh,  we  found  8  per 
cent,  of  the  oil  to  be  free  acid. 

We  examined  three  undecorticated  cotton  cakes,  which 
gave  "  acidity  "  equal  to  8  •  5,  9  and  1 1  per  cent,  of  the 
oil  present.  A  decorticated  cotton  cake  was  "  acid "  to 
the  extent  of  14  per  cent,  of  its  oil. 

It  is  proposed  to  make  some  further  and  more  systematic 
observations  during  the  present  year. 

Discussion. 

^li.  C.  Sevix  asked  if  ^Ir.  Dyer  had  made  any  analyses 
of  ground  nut,  palm  nut,  sesame,  and  coprah  (or  lace-nut) 
cakes,  particularly  of  the  last,  as  to  the  quantities  of 
objectionable  fatty  acid  contained  in  the  oil  left  in  them. 
The  14  to  18  per  cent,  of  oil  left  in  coprah  cake,  imported 
from  India  where  it  had  been  made  by  the  crude  native 
process,  was  rancid  and  bad  smelling,  and  contained  from 
11  to  12  per  cent,  of  fatty  acids  which  were  most  injurious 
to  cattle.  On  the  other  hand  fresh  coprah  cake  made  by 
improved  hydraulic  presses  in  India  contained  only  8  to 
1 0  per  cent,  of  fatty  acids  in  the  oil,  a  very  small  percentage 
on  the  weight  of  the  cake. 

Dr.  Alder  Wright  believed  that  it  was  now  pretty  well 
established  that  even  the  most  freshl}'  prepared  oils  were 
liable  to  contain  more  or  less  perceptible  quantities  of  free 
fatty  acids  formed  by  natural  processes  taking  place  during 
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storage,  involving  the  decomposition  of  glycerides.  Such 
processes  were  usunlly  more  apt  to  occur  with  pulpy  muci- 
laginous matter,  moist  ami  imperfectly  ripened  seeds,  and 
the  like,  olives  being  a  well  known  case  in  point  where  the  ' 
manufacture  of  "  huilcs  touriumtes,"  containing  large 
quantities  of  free  fatty  acids,  was  purposely  effected  by 
storing  the  fruit  in  such  fashion  that  a  sort  of  fermentation 
took  jilace  previous  to  expression.  Similarly  pilm  oil  was 
liable  to  eontain  large  amounts  of  free  fatty  acids  produced 
by  analogous  causes.  Again,  wlien  a  seed  was  expressed 
in  fraetions,  the  cake  being  reground  between  two  expres- 
sions, the  second  fraction  of  oil  usually  eontaiued  a  higher 
percentage  of  free  fatty  acid  tlian  "the  first,  owing  to 
the  occurrence  of  reactions  bringing  about  more  or  less 
hydrolysis  or  other  decomposition  of  the  glycerides  present, 
probably  analogous  to  those  taking  place  when  rancidity  is 
developed,  usually  accompanied  by  the  formation  of  free 
fatty  acids.  He  wished  to  ask  if  Dr.  Dyer  could  give  any 
infounation  as  to  the  probable  nature  of  the  impurities  in 
those  samples  of  cake  that  yielded  the  larger  proportions  of 
ffee  fatty  acids  as  compared  with  the  much  smaller  average 
amount  yielded  by  the  purer  cakes  ?  Was  the  increment 
traceable" to  the  admixture  of  any  one  particular  kind  of 
seed  and  used  as  adulterant  ? 

Could  Dr.  Dyer  give  any  information  on  a  point  which, 
though  not  directly  arising  out  of  his  paper,  was  yet  not 
entirely  disconnected  from  the  subject.  The  use  of  the 
oleo-refractometer  in  valuing  butter  (by  examining  its 
refractive  power)  was  becoming  somewhat  general,  the 
presence  of  oleomargarine  and  analogous  adulterants  being 
indicated  by  alterations  in  the  refractive  qualities  of  the 
samples  examined.  In  general  fairly  trustworthy  indications 
were  thus  obtainable ;  but  some  kinds  of  butter  had  been 
found  that  gave  abnormal  values,  though  genuine  ;  and  the 
explanation  given  r^f  these  abnormal  results  was  that  the 
cows  had  been  feed  largely  on  linseed  cake,  the  suggestion 
being  that  the  glyceride  of  linseed  oil  passed  unchanged 
through  the  cow  and  came  out  as  such  iu  the  milk.  Was 
there  any  reason  for  supporting  that  by  judiciously  feeding 
cattle  on  margarine  and  such  like  fatty  matters,  the  normal 
butter  fat  of  the  milk  yielded  (consisting  of  glycerides  of 
an  entirely  different  character)  could  be  supplemented  and 
increased  by  the  addition  of  other  kinds  ot  fat  introduced 
through  the  alimentary  canal  ?  He  believed  that  it  was 
possible  to  increase  the  quantity  of  milk  yielded  by  a  cow 
at  the  expense  of  its  quality  by  suitably  dieting,  and  per- 
chance drugging,  the  animal ;  i.e.,  by  so  stimulatmg  its 
lacteal  glands  as  to  make  them  secrete  a  larger  volume  of 
more  watery  fluid.  If  so,  from  the  consumer's  point  of  view- 
he  did  not  see  much  difference  between  this  practice  and  the 
more  ancient  and  simple  process  of  adding  the  water  to  the 
milk  after  it  had  been  extracted  from  the  cow.  He  wished 
to  know  if  it  were  possible  to  perform  similar  juggling 
feats  with  the  fatty  matters  of  milk. 

Mr.  F.  H.  Perry  Coste  inquired  whether  Dr.  Dyer  could 
state  what  were  the  limits  of  variation  from  which  the 
average  acidity  of  the  25  fresh  cakes  had  been  calculated, 
since  the  variations  in  the  52  pure  cakes  were  con- 
siderable, as  it  was  obvious  that  the  greater  the  variations 
the  less  meaning  could  be  attached  to  the  average. 

He  also  remarked  that  although  of  course  the  amount  of 
acidity  seemed  most  probably  to  depend  upon  the  length  of 
time  that  the  cakes  had  been  left,  still  it  was  just  possible 
that  it  might  be  to  a  certain  extent  a  function  of  the 
composition  of  the  cake,  and  it  woidd  be  of  much  interest  to 
investigate  this  point.  Had  Dr.  Dyer,  for  instance,  seen  any 
reason  to  suspect  that  the  ratio  of  the  acidity  to  the  oil  was 
to  any  extent  a  function  of  the  amount  of  oil  present  ? 

Mr.  A.  H.  Allex  said  he  thought  the  Section  was  much 
indebted  to  Dr.  Dyer  for  his  communication.  At  any  rate, 
he,  as  a  compiler,  wished  other  chemists  would  similarly 
place  their  results  on  record.  He  should  like  to  ask 
Dr.  Dyer  what  he  understood  by  "  linoleic  acid  "  in  terms  of 
which  substance  the  free  acid  was  said  to  be  calculated. 
Formerly,  linoleic  acid — by  which  was  meant  the  chief  acid 
resulting  from  the  saponification  of  linseed  oil — was 
regarded  as  having  the  composition  Cj^Ho^Uo,  and  the 
combining   weight   352,     But    he    had   some    years    since 


adduced  evidence  to  show  that  the  more  probable  formula 
was  C,i,H;,_,().,,  in  whiih  case  the  acid  from  linseed  oil  was 
a  stearic  instead  of  a  palmitic  derivative.  He  had  not 
ventured  to  call  the  acid  containing  1 8-carbon  atoms  by 
the  name  linoleic  acid,  and  hence  had  distinguished  it  as 
homolinoleic  acid.  Since  that  time  his  observations  had 
been  confirmed  by  several  continental  chemists,  so  that  the 
main  product  of  the  saponification  of  linseed  oil  undoubtedly 
contained  C,c,H;,20o.  The  question  was  of  interest  in  con- 
nection with  Dr.  Dyer's  results,  for  it  was  evident  that  the 
same  measure  of  standard  alkali  would  be  neutralised  by 
252  of  the  1  G-carbon  acid  or  by  280  of  the  higher  homologue, 
and  according  to  the  composition  ascribed  to  it  by  Dr.  Dyer, 
:  he  might  state  a  sample  to  contain  either  25-2  or  28  0  per 
j  cent,  of  free  fatty  acid.  Personally  he  considered  the  latter 
to  be  the  more  correct  view. 

Dr.  Ai.DEK  Wright  said  that  Mr.  Allen's  results  leading 
I  to  the  conclusion  that  linoleic  acid  was  properly  indicated 
by  formula  CisH;,,©^  instead  of  C|f,H<«,(J..>  (ie.,  that  it  was 
a  dehydrogenised  .stearic  acid,  and  not  the  corresponding 
palmitic  derivative),  had  been  completely  confirmed  by 
various  continental  chemists,  who  had  shftnn  that,  on 
I  reduction  with  iodine  and  phosphorus,  linoleic  acid  yielded 
stearic  and  not  palmitic  acid  ;  whilst  similarly,  the  "  sativic 
acid"  obtained  as  a  characteristic  oxidation  product  from 
linoleic  acid  by  treating  it  with  alkaline  permanganate  also 
yielded  stearic  acid,  and  not  palmitic  acid,  when  similarly 
reduced. 

Dr.  Berxard  Dyer,  in  reply,  stated   that  although  he 
had  occasionally  examined  areca-nut  and  palm-nut   cakes 
:   and  meals  for  acidity,  he  had  not  preserved  records  of  his 
:  tests.     He  did  not  think   that  iu  the  case  of  linsee<l  the 
maturity  and  storage  of  the  seed   itself  would  much  affect 
the  development  of  acidity,   for  the  quantity  of  moisture 
in  linseed  was  small  and  not  very  variable,  and  fermentation 
of  the   seed   itself  (unless    it  got    damp   and   germinated) 
I  would  scarcely  happen.     The  case  was  not  analogous  to  the 
I   storing  of  olives  which  had  been   referred  to,  for  in  one 
j   case  there  was  a  dry  seed  and  in  the  other  a  fleshy  moist 
I   fruit.     He  had  not  noted  in  all  cases  the  nature  of  the 
!   impurities  in  the  impure  cakes.     They  would  generally  be 
weed  seeds  such  as  were  found  in   dirty  imported  seed  and 
screened   out   before   making   pure   cakes,    or   else   refuse 
materials  or  other  cakes,  such  as  rape  cake,  earth-nut  cake, 
I  rice  meal,  niger  cake,  &c.     Some  of  these  materials  were 
rancid  in  themselves.      In  reply  to  Mr.  Coste,  Dr.  Dyer 
thought  he  and  Mr.  Gilbard  had  indicated  in  the  paper  the 
circumstances  of  which  they  considered  the  free  fatty  acid 
was  a  "  function,"  but  these  were  too  complex  to  allow  of 
the  observance  of  any  definite  relationship.     The  tempe- 
rature of  the  steamed  seed  and  the  duration  of  steaming 
prior  to  crushmg  might  cause  some  immediate  decomposition 
of  the  oil,  or,  on  the  other   hand,  might  "  sterilise "  the 
;   cake  to  some  extent,  and  so  avoid   subsequent   "heating" 
'   during  storage.     The  proportion  of  water  introduced,  the 
i   closeness   and    dampness    or   airiness    and   dryness   of    a 
'   warehouse,  the  time  of  storage,  and  various  other  points 
I   would  all  have  their  effect.     They  had,  however,  observed 
I   no  definite  relation  between  the  percentage  of  oil  and  the 
'   acidity.     With  regard  to  Mr.  Allen's  question,  they  had  used 
the    term   "hnoleic    acid"    somewhat    loosely,  and   in   no 
scientific  sense,  meaning  merely  the  average  fatty  acid  of 
linseed  oil.     The  equivalent  they  had  taken  for  calculating 
the  fatty  acid  was  based  on  the  statements   in  Mr.  Allen's 
book.     On  reference  to  his  notes.  Dr.  Dyer  found  that  the 
number  adopted  was  a  multiplication  of  the  KHO  required 
by  5,  which  gave   an  equivalent   of  280  for  the   fatty  acid. 
But  it  was  really  ?•  matter  of  no  practical  consequence   in 
this   connection   whether  they  adopted   one  equivalent   or 
another,   the   quantities   dealt    with  being    so    small.     The 
difference  between  the  equivalent  of  one  liigher  fatty  acid 
and  another  would  almost  vanish  in  the  errors  incidental 
to    titration    in    such    small    quantities    of    oil,    and    an 
approximate  equivalent  was  sufficient. 
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FURTHER  NOTES  ON  THE  FORMATION  OF 
NITROUS  OXIDE. 

BY  WATSOX    SMITH. 

Since  writing  my  paper  which  appeared  in  the  November 
number  of  this  Journal,  1892,  entitled  "  The  Formation  of 
Nitrous  Oxide  and  a  New  Method  of  Preparation,"  I  have 
had  my  attention  called  by  my  friend  Mr.  V.  H.  Veley,  M.A., 
of  Oxford,  to  the  work  he  has  done,  and  which  was  pub- 
lished in  the  Phil.  Trans,  of  the  Roy.  Soc.  of  London,  1888, 
pp.  257 — 295,  and  also  work  of  still  earlier  date  published 
in  the  J.  Chem.  Soc.  August  1883. 

Mr.  Yelej-'s  results  possess  a  singular  interest  in  con- 
nection with  the  new  method  I  have  proposed  for  the 
making  of  nitrous  oxide,  since  the}"  throw  much  light  on 
and  in  part  anticipate  two  conditions  which  I  have  observed 
in  starting  and  continuing  the  decomposition  of  the  mixed 
salts,  nitrate  of  sodium  and  sulphate  of  ammonium. 

Mr.  yelej''s  conclusions  given  at  the  end  of  his  paper 
before  the  Chemical  Society  in  1883,  loc.  cit.  were  these  : — 

1.  The  rate  of  decomposition  of  ammonium  nitrate  into 
nitrous  oxide  and  water,  is  dependent  not  only  upon  the 
mass  of  salt  undergoing  decomposition,  but  also  upon  the 
proportion  of  free  nitric  acid  present. 

2.  If  the  reaction  of  the  salt  he  rendered  alkaline  at 
starting,  the  rate  of  decomposition  gradually  increases 
while  the  proportion  of  free  acid  increases  ;  a  period  of 
maximum  velocity  is  then  reached,  corresponding  to  the 
greatest  proportion  of  free  acid ;  from  this  point  the  rate 
decreases  very  slowly,  while  the  proportion  of  free  acid 
also  decreases. 

3.  An  excess  of  ammonia  obtained  either  by  passing  in 
the  gas,  or  by  the  addition  of  a  basic  oxide,  will  completely 
stop  the  reaction,  even  at  temperatures  50^ — 60°  above  the 
normal  point  of  its  decomposition. 

4.  If  the  reaction  of  the  salt  be  rendered  acid  at  starting, 
the  rate  of  decomposition  gradually  increases,  while  the 
proportion  of  acid  gradually  decreases. 

5.  After  heating  the  salt  for  about  13 — 16  hcJUrs,  the 
rate  of  change  becomes  practically  constant. 

Now,  the  bearing  of  the  facts  forming  the  basis  of  the 
above  conclusions  of  Mr.  Yeley,  is  a  very  important  one,  as 
regards  the  starting  of  the  reaction  which  results  in  the 
evolution  of  nitrous  oxide  from  ammonium  nitrate,  and 
there  is  no  doubt  that  the  first  symptoms  of  the  reaction, 
chemically  speaking,  is  a  lesser  and  incomplete  reaction, 
in  which  ammonia  is  evolved,  and  a  little  free  acid  left. 

This  slight  or  incipient  dissociation  of  course  creates 
slight  acidity  in  the  mass,  whilst  the  ammonia,  which  is 
more  volatile,  escapes  quickly  into  the  atmosphere  of  the 
retort  or  heating  vessel.  The  slight  acidity  thus  introduced 
appears  now  to  upset  a  previous  chemically  structural 
stability,  and  reaction  with  evolution  of  N^O  sets  in  freely 
and  easily. 

But  this  fact  possesses  a  more  lively  interest  in  the  case 
of  the  reaction  ensuing  when  a  mixture  of  sulphate  of 
ammonium  and  nitrate  of  sodium  is  heated,  for  the  first 
symptom  of  reaction  is  marked  by  a  slight  evolution  of 
ammonia.  This  development  of  ammonia  is  also  more 
marked  in  the  case  of  the  mixture  I  propose  than  in  that 
ol  ammonium  nitrate  itself.  This  I  trace  to  the  fact  that 
sulphate  of  ammonia  commences  to  decompose  with 
development  of  ammonia  more  easilj'  and  at  even  a  lower 
temperature  than  nitrate  of  ammonia.  Of  course  such 
decomposition  means  that  a  small  equivalent  quantity  of 
ammonium  hydrogen  sulphate  ("  bisulphate  of  ammonia") 
is  left  behind.  If  the  temperature  be  kept  down  (say  at 
about  200^  C.)  more  ammonia  is  set  free,  and  I  have 
invariably  found  in  such  case,  that  when  the  heat  is  carried 
up  to  the  point  of  gaseous  evolution  and  continued,  at  the 
end  of  the  process  more  or  less  red  fumes  are  evolved,  and 
the  yield  of  nitrous  oxide  is  diminished.  Indeed  it  becomes 
clear  that  the  nitrous  oxide  is  the  product  of  the  reduction 
of  the  nitric  acid  radical  or  its  elements  by  ammonia  or  its 
elements,  and  if  ammonia  be  lacking  at  the  close  of  the 
reaction,  it  is  natural  that  some  of  the  higher  oxides  of 
nitrogen  should  make  their  appearance.  Now,  I  confess 
that,  having  overlooked  Mr.  Yeley's  valuable  work  referred 


to,  I  was  ignorant  of  the  effect  of  retardation  of  reaction  in 
the  case  of  ammonium  nitrate  by  the  presence  of  free 
ammonia  :  but  I  had,  on  the  other  hand,  observed  the 
tendency  of  evolution  of  red  nitrous  fumes  at  the  end  of 
the  process  in  which  my  mixture  was  employed  if  the 
precise  equivalent  weights  of  the  salts  proposed  were 
adopted.  It  was  to  avoid  this  danger  that  I  prescribed  the 
preferable  use  of  the  ammonium  sulphate  in  slight  excess 
(this  Journal,  1892,  633),  the  slight  incipient  evolution  of 
ammonia  during  heating  np  to  the  decomposition  point  with 
evolution  of  nitrous  oxide,  leaving  a  slight  acid  residue  of 
subsequent  advantage,  as  Mr.  \'eley  has  shown,  and  further, 
leaving  fully  sufficiient  ammonium  sulphate  intact  to  give 
the  full  yield  of  nitrous  oxide,  and  thus  preclude  the  danger 
of  nitrons  fumes  being  evolved  at  the  close  of  the  process,  j 

We  are  now  supplied  with  the  reason  for  the  fact  that 
on  heating  up  the  mixture  of  sulphate  and  nitrate  for  the 
production  of  NjO,  even  though  to  a  certain  extent  some 
preliminary  double  decomposition  of  the  salts  does  take 
place,  resulting  in  the  formation  of  ammonium  nitrate  and 
sodium  sulphate,  that  any  ammonium  nitrate  thus  formed 
forbears  to  decompose  at  the  lower  temperature  at  which 
it  would  have  decomposed  had  the  salts  consisted  entirely 
of  ammonium  nitrate.  For  let  us  suppose  the  formation 
through  double  decomposition  of  the  two  salts,  of  a  certain 
quantity  of  ammonium  nitrate,  between,  say,  the  tempem- 
ture  of  180°  and  230^  C,  amongst  this  ammonium  nitrate 
there  would  be  present  some  vapour  of  ammonia  from 
slightly  decomposing  ammonium  sulphate.  But  it  may  be 
asked,  "  If  ammonia  be  thus  evolved  and  check  the 
decomposition  of  any  little  nitrate  of  ammonium  formed, 
till  a  yet  higher  temperature  be  reached,  would  not  the 
collateral  formation  of  acidity  involved  in  the  production 
of  "  bisulphate  of  ammonia  "  in  small  quantity  counteract 
such  retardation  ?  In  reply  to  this  I  would  ask  that  it  be 
remembered  that  in  the  development  of  ammonia,  we  have 
a  permeation  of  the  mass  by  a  gas  or  vapour,  and  thus  an 
intrinsically  close  physical  contact  sufficient  for  "  chemical 
contact,"  but  the  trace  of  bisulphate  in  a  mass  only 
softened,  and  by  no  means  fused,  and  moreover  only 
locally  formed,  probably  at  those  surfaces  nearest  the 
source  of  heat,  can  as  yet  not  effect  any  adequate  measure 
of  concentrating  influence.  Thus,  in  the  ordinary  course 
of  things,  when  the  heat  is  raised  directly  to  that  which  is 
known  as  the  point  requisite  for  the  incipient  evolution  of 
nitrous  oxide,  viz.,  230"  to  240'  C,  anj-  little  proportion 
of  ammonium  nitrate  formed,  is  not  as  yet  decomposed. 
At  and  over  such  point,  however,  decomposition  ensues  with 
decomposition  of  any  ammonium  nitrate  formed,  and 
double  decomposition  of  the  larger  portion  of  remaining 
mixture  to  the  direct  formation  of  nitrous  oxide,  steam 
and  sodium  sulphate. 

The  question  may  be  now  very  well  asked,  "  If  on  heating 
nitrate  of  ammonia  to  decomposition,  some  ammonia  is 
evolved  with  resulting  acidity  of  the  mass,  and  also  with 
final  evolution  of  nitrous  fumes  to  a  certain  extent,  and 
by  the  use  of  a  small  excess  of  ammonium  sulphate  in  the 
mixture  I  propose,  this  can  be  avoided,  will  not  the  yield 
of  nitrous  acid  be  increased  above  the  amount  obtained, 
when  only  the  bare  equivalents  are  used  ? 

In  some  experiments  recently  made  for  me  by 
Mr.  J.  C.  Chorlej",  this  has  been  found  to  be  the  case,  and 
Mr.  Chorley  actually  obtained  from  the  mixed  salts  pro- 
posed, in  which  such  excess  of  sulphate  of  ammonium  was 
used,  a  proportion  of  nitrous  oxide  actually  above  the 
equivalent  that  would  have  been  practically  obtained  had 
nitrate  of  ammonium  alone  teen  used. 

The  excess  of  sulphate  of  ammonium  emploj-ed  in  the 
experiment,  in  the  mixture  giving  the  above  favourable 
result  as  to  yield  of  NjO,  was  five  per  cent.,  3j  litres  of 
N;0  being  obtained  as  compared  with  2  ^  litres  hitherto 
obtained  when  no  excess  of  sulphate  had  been  used.  The 
volume  actually  obtained  from  the  equivalent  weight  of 
ammonium  nitrate  was  3|^  litres.  The  conditions  were 
otherwise  the  same  in  both  cases. 

The  next  point  of  considerable  interest,  is  the  answer  to 
the  foUowinu^  question  : — "  Suppose  the  mixture  of  ammo- 
nium sulphate  and  sodium  nitrate  were  not  heated  to  230 
i  or  240°  C.,  with  the  object  of  producing  nitrous  oxide,  but 
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were  maintained  for  a  prolonged  period  at  a  temperature, 
pay  of  215"  C,  sufficient  to  produce  a  soft,  semi-fused  mass 
liut  not  sufficient  to  f,'enerate  nitrous  oxide,  what  would 
result  ?  " 

This  experiment  was  tried,  and  the  mixture  kept  at  about 
215'' r.  for  some  2—3  hours.  The  mass,  of  fairly  strong 
aoid  reaction,  was  then  pulverised,  and  finally  extracted, 
with  well-dried  absolute  alcohol.  On  evaporation  of  the 
alcoholic  extract  a  residue  consistinjj  of  impure  ammonium 
nitrate  was  obtained,  representing  about  SO  per  cent,  of  the 
total  quantity  of  the  pure  salt  theoretically  possible. 
Subsequently,"  liowever,  a  small  part  of  this  was  found  to 
consist  of  sodium  nitrate  probably  due  to  the  solvent  action 
of  a  small  quantity  of  water  still  present  in  the  alcohol. 
We  mipht  thus  take  about  75  per  cent,  as  being  the  actual 
amount  of  conversion  into  ammonium  nitrate,  after  two 
hours  and  a  half  heating,  during  which  period,  the  soft 
mass  was  diligently  stirred  about  with  the  thermometer. 
This  experiment  at  all  events  shows  us  that  during  the 
periofl  named,  the  reaction,  though  considerable,  was  by 
no  means  quite  complete.  It  could  never  I  admit  be  quite 
complete  since  during  prolonged  heating,  prolonged  though 
slight  evolution  of  ammonia  ensued,  Another  portion  of 
mixture  was  also  heated  to  incipient  fusion  at  about  215'  C. 
for  a  brief  period,  about  ten  minutes,  and  then  cooled  and 
extracted,  the  amount  of  XH4NO;,  then  extracted,  was  but 
comparatively  small. 

When  the  mixture  is  qnichly  heated  up  to  about  240'  C. 
as  already  gtated,  though  ammonia  is  first  evolved,  and 
would  check  any  decomposition  leading  to  the  formation 
of  X.,0  from  any  little  nitrate  of  ammonium  formed,  yet 
as  the  temperature  rises  this  ammonia  is  soon  either 
expelled,  or  more  probably,  neutralised  by  free  acidity 
resulting  from  the  reaction  of  bisulphate  of  ammonia  on 
nitrate  of  soda. 

I  have,  moreover,  tried  the  experiment  of  prolonged 
heating  of  the  mixed  salts  to  about  220'  to  230'  C.  until 
incipient  evolution  of  XoO  ensues,  forming  as  we  have  seen 
nitrate  of  ammonium  in  considerable  proportion,  and  then 

1  have  cooled  the  mixture  and  again  tried  the  point  at 
which  evolution  of  X^.O  would  commence  on  a  second 
heating.  Incipient  decomposition  then  shows  itself  at 
about  215'  C,  or  verj-  little  over.  In  the  first  case  we  had 
quickly  attained  a  temperature  (230'  C.)  a  little  above 
which  (240"  C.)  decomposition  proceeds  directlv  on  the  line 

2  (XaXOs)  f  (XH4);S0,  =  Xa-.SO^  +  4  H.,0  +  2  X.O, 
but  OP  prolonged  heating  (to  about  220'  C.)  double 
decomposition  more  completely  ensues  with  formation  of 
XHjXOs,  and  on  cooling  down  and  again  heating,  this 
ammonium  nitrate  commences  to  decompose  in  its  normal 
way  and  at  more  nearly  its  normal  temperature.  But  such 
a  course  would  only  result  in  considerable  loss  of  ammonia 
during  the  prolonged  heating,  and  a  very  incomplete  yield 

of  X;0. 

I  have  tested  the  mass  fused,  and  kept  fused  a  long  time, 
at  215°  C,  for  hydroxy lamine,  but  found  not  a  trace. 

If  the  mixture  were  slowly  heated  up,  or  kept  some  time 
semifused,  at  say  220' — 230' C,  ammonia  would  continually 
be  lost  and  a  much  diminished  yield  of  X^O  would  inevitably 
result  on  finally  heating  to  240'  C.  and  above. 

If  the  mixture  of  ammonium  sulphate  and  sodium  nitrate 
be  heated  together  till  softening  thoroughly  sets  in,  XH;, 
will  be  found  to  be  given  off,  and  on  testing  the  residue  it 
will  be  found  to  have  an  acid  reaction  from  formation  of 
XH,HS04.  This  in  turn,  as  the  temperature  rises,  reacts 
upon  XaXOg,  probably  to  form  XH4XaS04  and  HXO3, 
which  then  combines  with  XH3  to  form  XH4XO3  if  the 
temperature  admits  of  it.  This  peculiar  sequence  of 
reactions  seems  to  aim  at  a  fiill  and  vigorous  activity,  for 
.which  a  temperature  of  about  240'  C-  is  required,  when  the 
.indirectness  of  action  seems  gradually  to  merge  at  that 
temperature  into  the  moi'e  direct  and  smooth  reaction, 
probably  best  represented  as  already  stated — 
2  (XaXO.,)  +  (XH4).;S04  =  Xa^SOj  -r  4  H.O  +  2  X.,0 

In  this  case  the  elements  of  nitric  acid  and  ammonia,  of 
course,  at  once  react  upon  each  other  in  the  gaseous  state 
at  the  high  temperature  specified  to  form  by  mutual 
reduction  NoO  and  H;0.  Let  the  temperature  drop 
suflSciently  and  of  course  a  condition  arises  at  which  the 


nitrate  of  ammonium  maybe  formed  and  remain  stable,  but, 

it  must  be  reiterated,  during  such  period  ammonia  is  also 
continually  lost,  and. its  loss  diminishes  the  ultimate  yield 
of  nitrous  oxide. 

Conclusions  : — The  conclusions  briefly  expressed  arc  the 
following  : — 

I.  On  heating  the  mixture  of  nitrate  of  sodium  and 
sulphate  of  ammonium,  as  the  temperature  rises,  ammonia 
is  at  first  evolved  :— (XH4\,S04  =  XH:5-t- XH,HS(),. 

II.  As  the  temperature  further  rises  ths  XH4nSO^ 
commences  to  react  upon  sodium  nitrate,  with  formation 
probably  of  XlfiXaSOj-t- HXO.,.  But  this  further  stage 
suffers  delay  and  proceeds  with  comparative  slowness, 
since  the  mass  is  kept  saturated  (in  the  physical  sense)  with 
ammoniacal  vapour. 

III.  The  nitric  acid  now  combines  with  ammonia  as  the 
temperature  rises  to  form  ammonium  nitrate. 

W .  But  when  the  temperature  rises  to  240'  C.  or 
thereabouts,  the  point  is  attained  at  which  probably, 
XH4XaS04  can  react  upon  XaXO;,  forming — ■ 

Xa2S04  +  NH3.H.X03 

which  elementary  constituents  in  the  state  of  vapour  at 
once  mutually  react  without  any  actual  formation  of 
ammonium  nitrate  at  all,  to  yield  X/)  +  2  H^O. 

V.  Let  the  temperature  drop  below  the  point  of  evolution 
of  XoO,  viz.,  about  240'  C,  and  we  then  fall  to  conditions 
prefigured  by  Mr.  Veley,  in  which  any  ammonium  nitrate 
formed  cannot  decomjiose  amongst  the  semi-fused  material, 
to  form  nitrous  oxide,  viz.,  one  in  which,  (XH4).iS04,  is 
continually  suffering  semi-rupture  to  form  XH3  +  XH4HSO4, 
whilst  the  latter  with  XaX'O,  is  continually  following  up 
with  the  reaction  XH4HSO4  -^  XaX03  =  XH4XaS04  +  HXO3, 
the  X'Hj  and  HX(,)3,  uniting  to  X'H4Xn3,  which  cannot,  as 
Veley  shows,  in  presence  of  XH3,  break  up  to  form  X'.iO 
and  H.,0,  below  something  near  that  temperature  (240'  C). 

lY.  This  quintuple  cycle  of  reactions  is  then  as 
follows : — 

1.  (XH4).,S04  =  XH4HS04-t-XH3 

2.  XH4HSO4  4-  XaXOg  =  XH4XaS04  -1-  HXO3 

3.  XH4XaS04  =  XH3  +  HX'aS04 

4 .  XaHS04  +  X'aXOa  =  X'a.,S04  -i-  HXO3 

5.  XH3  -i-  HXOs^XoO  +  2  H2O  (over  230°  C.) 

X'o  conclusion  can  be  dra^^^l  as  yet  as  to  whether  the 
action  of  the  normal  sodium  sulphate  finally  produced,  has 
any  physical  effect  in  accelerating  the  reactions  or  any  of 
them,  such  as  the  effect  discovered  by  Mr.  V.  H.  Yeley  in 
the  case  of  ammonium  nitrate  by  such  inert  substances  as 
barium  sulphate,  finely-divided  glass,  graphite,  finely- 
divided  sihca,  or  pumice.  (Phil.  Trans.  Eoy.  See.  1886, 
257—295). 

I  desire  in  conclusion  to  acknowledge  the  care  and  skill 
with  which  my  assistant,  Mr.  J.  C.  Chorley,  has  carried  out 
many  of  the  experiments  leading  to  the  conclusions  embodied 
in  this  communication. 


Discussiox. 

Mr.  Telet  expressed  his  satisfaction  that  his  prenous 
observations  upon  the  fusion  and  decomjKDsition  points  of 
ammonium  nitrate,  published  in  the  Journal  of  the  Chemical 
Society,  1883,  had  been  confirmed  by  3Ir.  Watson  Smith  in 
his  paper  published  a  short  time  ago  in  the  Journal  of  the 
Society  of  Chemical  Industry.  W  hen  ammonium  nitrate  was 
heated  two  decompositions  took  place  simultaneously,  the 
one  into  ammonia  and  nitric  acid,  the  other  into  nitrous 
oxide  and  steam,  the  latter  being  conditioned  by  the  former. 
From  the  neutral  salt  ammonia  was  at  first  given  off  and 
subsequently  nitric  acid.  If  the  salt  were  rendered  alkaline 
the  rate  of  evolution  of  the  nitrous  oxide  at  first  slow, 
then  increased  up  to  a  constant  point ;  on  the  other  hand,  if 
the  salt  were  rendered  acid  the  rate  decreased  up  to  the  same 
point  which  corresponded  to  the  presence  of  0  •  5  per  cent,  of 
free  nitric  acid.  These  remarks  were  illustrated  by  curves. 
Mr.    Watson  Smith's   results    confirmed   the   necessity  of 
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the  presence  of  a  slight  excess  of  acid  for  the  more  or  less 
complete  evolution  of  nitrous  oxide  from  the  mixture  of 
ammonium  sulphate  and  sodium  nitrate. 

In  conclusion  INIr.  Veley  described  a  simple  lecture  experi- 
ment to  illustrate  the  effect  of  the  presence  of  free  alkali 
upon  the  decomposition  of  ammonium  nitrate  ;  this  consisted 
in  dropping  a  small  quantity  of  litharge  into  the  molten 
salt  heated  to  a  temperature  of  210"  or  thereabouts,  at  which 
the  nitrous  oxide  would  be  given  off  freely.  The  ammonia 
liberated  by  the  action  of  the  litharge  completely  stops  the 
decomposition,  not  for  a  few  minutes  onlj-  but  for  some 
hours. 


i¥land)r£{tfr  Section, 

Chairman :  Ivan  Levinstein. 
Vice-chairman :  Edw.  Schunck. 


J.  Anpell. 
G.  H.  Bailey. 

F.  H.  Bowraan. 
R.  F.  Carpenter. 

G.  E.  Davis. 
H.  Grimshaw. 


Committee : 

J.  Grossmann. 

P.  Hart. 

J.  M.  Irving. 

£.  Knecht. 

Sir  H.  E.  Roscoe,  M.P. 

C.  Truby. 


lion.  Local  Secretary : 

J.  Carter  Bell, 

Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


1893  :— 
Friday,  Feb.  .3nl. 


SESSION  1893. 
-Dr.  C.  O.  "tt'eber. 


iiu.i,,  i<ru.  ....I.    ^..  v^.  v^.  ••- (1-)  ''An  Experience  witli 

P\Toxyline."    (2.)  "  On  Wool  Dyeins  iu  Copper  Pans."    (.3.)  "  On 
tlie  Oxidation  of  Cotton  in  Alkaline  Baths. ' 


Meeting  held  Friday,  \Mh  January  1893. 


MR.    IVAN    LEVIXSTEIK    IX    THE    CHAIR. 


THE  PATENT  LAWS. 

The  Chairman,  in  opening  the  proceedings  read  a  letter 
comnmnicating  the  following  resolution  passed  at  a  meeting 
of  the  Board  of  Directors  of  the  Manchester  Chamber  of 
Commerce  : — "  That  a  strong  recommendation  be  made  to 
the  Government  asking  them  to  take  early  steps  to  bring  in 
a  Bill  reforming  the  present  patent  laws,  so  as  to  make 
them,  so  far  as  relates  to  preliminary  examinations,  analo- 
gous to  the  law  and  practice  at  present  in  force  in  the 
United  States  of  America."  Further  resolved,  "  That 
Chamber  of  Commerce,  the  Institute  of  Inventors,  the 
Chartered  Institute  of  Patent  Agents,  the  Society  of 
Chemical  Industry,  and  other  kindred  Societies  he  invited 
to  co-operate  in  this  movement.'' 

Mr.  Levinstein  then  went  on  to  urge  the  necessity  for  a 
reformation  in  the  law  with  regard  to  patents.  He  thought 
it  did  not  require  many  words  of  recommendation  to  gain 
from  his  hearers  a  thorough  support  of  the  above  resolution. 
At  present  the  Government  took  fees  and  granted  patents 
indiscriminately  without  preliminary  examination  such  as 
was  practiced  in  America  for  example.  There  was  really 
no  confidence  whatever  in  the  mind  of  the  public,  especially 
so  far  as  capitalists  were  concerned,  in  the  value  of  any 
patent.  The  patentee  had  really  no  valid  title  in  this 
country,  and  consequently  it  was  most  difficult  for  a  poor 
inventor  to  introduce  his  patent.  T'ue  consequence  was  a 
want  of  enterprise  in  the  exploitation  of  patents  owing  to 
the  endeavours  of  the  patentee  being  frustrated  at  the  out- 


set. A  further  great  drawback  lay  in  the  number  of  bogus, 
bluff  and  speculative  patents  Avhich  had  been  taken  out,  and 
which  sadlj'  interfered  with  industrial  progress.  Objection 
was  al'-.o  taken  to  section  18,  clause  1  of  the  Patent  Act  on 
the  ground  of  ambiguity  and  want  of  provision  against 
unscrupulous  inventors.  In  the  case  of  section  22,  clause  A, 
the  wording  was  again  of  such  a  character  as  to  make  it 
absolutely  ineff'ective.  Then  :igain  the  law  did  not  distin- 
guish in  any  wa^^  between  chemical  patents  and  mechanical 
patents  notwithstanding  the  great  difference  in  their  nature, 
while  another  question  had  been  raised  concerning  the 
reduction  of  fees.  He  thought  the  Manchester  Chamber  of 
Commerce  was  very  wisely  advised  in  pressing  the  point  of 
preliminary  examination,  for  the  reason  alone  that  it  scarcely 
admitted  of  controversy  on  the  jiart  of  inventors.  The 
true  invcn!or  couM  not  possibly  entertain  any  objection, 
and  would  readily  realise  the  benefits  accruing  from  such  a 
sj'stem.  The  resolution  was  intended  to  press  Government 
to  bring  the  matter  for\\ard,  and  he  hoped  that  their 
petition  would  be  cordially  supported.  He  thought  they 
owed  a  little  to  themselves  for  the  good  results  which  had 
been  alread3'  achie\  ed.  It  had  taken  some  years  and  some 
patience  on  the  part  of  the  Chemical  Section  of  the  Chamber 
of  Commerce  to  induce  people  to  take  the  matter  up.  The 
Board  of  Trade  had  been  already  communicated  with,  while 
invitations  had  been  is^ned  to  all  the  Chambers  in  this 
country  as  Mell  as  various  learned  societies  and  associations 
for  the  purpose  of  securing  their  co-operation  in  the  matter, 
so  that  there  was  the  greatest  probabilitj-  thej*  would 
accomplish  that  for  Avhich  they  had  been  labouring  so 
long.  He  therefore  begged  to  move  the  resolution  to  the 
following  effect  :  — 

"  That  this  section  pledges  itself  to  support  in  every 
manner  possible  the  efforts  of  the  Beard  of  Directors  of  the 
Manchester  Chamber  of  Commerce  to  induce  the  Govern- 
ment to  amend  the  present  patent  laws." 

He  would  also  suggest  to  them  that  they  should  couple 
with  that  resolution  a  motion  to  appoint  a  special  com- 
mittee inviting  all  other  sections  of  this  important  Society 
to  liold  .a  meeting  for  the  purpose  of  co-operating  to  support 
the  endeavours  of  the  Manchester  Chamber  of  Commerce. 
The  Manchester  Chamber  of  Commerce  was  also  a  power- 
ful body  and  its  weight  and  influence  would  go  a  long  way 
towards  securing  the  end  they  desired.  The  resolution  he 
would  lay  before  them  would  therefore  run  as  follows  :  — 

"  That  this  section  appoint  a  special  committee  to  impress 
the  improvement  on  other  Sections  of  the  Society  and  on  the 
Council." 

He  had  a  few  names  iu  his  mind  of  gentlemen  who  could 
be  appointed  to  the  special  committee,  which  he  would 
suggest,  leaving  it  open  to  the  members  to  decide  upon 
the  matter.  The  gentlemen  he  desired  to  name  were 
Mr.  W.  E.  Heys,  !Mr.  Harry  Grimshaw,  Mr,  Wm.  Crippin, 
!Mr.  Cliarles  Dreyfus,  the  Chairman,  the  Vice-Chairman,  and 
the  Secretary. 

Dr.  Schunck  seconded  the  resolution,  which  was  carried 
unanimously. 


- — *occceicju> — ■- 


THE  ADVANTAGES  OF  COP-DYEING. 

BY    W.    CRIPPI.V. 

In  the  discussion  v/hich  followed  the  reading  of  the  very 
instructive  paper  dealing  Avith  the  chemical  side  of  cop- 
dj-eing,  read  by  Dr.  Weber  at  our  last  meeting,  certain 
members  asked  to  see  cloth  woven  A\-ith  cop-dyed  yarns. 
It  occurred  to  me  that  I  might,  as  a  practical  manu- 
facturer, read  a  paper  on  "  The  Advantages  of  Cop- 
dyeing,"  which  I  will  endeavour  to  make  both  interesting 
and  instructive,  and  at  the  same  time  produce,  for  the 
inspection  of  the  members,  samples  of  cloth  woven,  at  my 
works  and  also  in  Geimauy,  with  yarns  cop-dyed  by  the 
Young  and  Crippin's  process.  From  these  it  will  be  apparent 
that  for  evenness  of  shades,  brilliancy  of  colour,  and  for 
general  effect,  they  compare  favourably  with  either  hank  or 
warp-dyed  yarn.     It  is  not  my  intention,  to-night,  to  enter 
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info  any  coiitrovcr«3'  on  the  iiu'rlts  of  ihe  ilifferent  systems  of 
cop-clyeinix  iiiacliiiies,l)iit  I  may  say  I'eark'ssly  that  the  Voiiti;; 
and  Crippin's  iiKichiiie,  fur  evenness  of  shaile,  sinijilieity,  and 
ahsohite  reliability  of  working,  to  say  the  very  least,  will  be 
very  hard  to  heat. 

I  think  cop-dyeing  excels  the  old  way  from  the  fact  that 
after  the  yarn  is  dyi-d  in  the  cop  it  is  not  disturbed  in  the 
same  way  as  it  is  when  dyed  in  the  skein  or  hank  which  has 
to  be  wound  on  pirns  or  tubes.  It  also  enables,  in  the  case 
of  certain  colours,  say  blacks,  browns,  &c.,  to  do  away  with 
the  grease  which  has  to  be  put  in  the  dye,  or  on  the  yarn  by 
the  winder,  to  prevent  the  yarn  cutting  in. the  cup  in  winding, 
and  which,  should  there  be  any  neglect  on  the  part  of  the 
operative,  often  leads  to  stains,  when  the  goods  come  to  be 
passed  on  to  the  finisher. 

The  treatment  of  yarn  by  the  spinner  in  the  cop  for 
dyeing  is  a  very  important  matter,  and  one  upon  which 
they,  as  a  body,  seem  very  reluctant  to  devote  time  and 
attention ;  and  one  of  the  greatest  obstacles  we  have  had  to 
overcome  has  been  to  make  the  spinner  understand  this  point. 
Indeed,  several  English  spinners  "  turned  it  up  "  rather 
tlian  take  the  trouble  that  was  necessary  to  prevent 
niistiikes  arising,  assigning  as  a  reason  the  difficulty  they 
experienced  with  their  workpeople.  I  may  say  in  passing 
that  the  yarns  I  have  seen,  that  have  been  spun  on  the 
Continent,  far  and  away  excel  our  English  spun  yarns,  and 
it  is  no  use  our  blinding  ourselves  to  the  faot,  that  unless 
we  rouse  up  we  shall  be  left  behind  in  the  race  for 
supremacy. 

It  is  here  we  are  met  with  our  first  and  only  difficulty  in 
cop-dyeing,  i.e.,  the  putting  of  the  cops  on  the  special 
skewer  for  dyeing  and  the  waste  arising  therefrom.  Of  course 
with  a  well-built  cop  and  one  that  has  had  care  in  the 
packing  no  difficulty^  exists.  When  the  cop  is  on  the 
skewer  we  then  have  no  further  cause  for  anxiety,  as  after 
being  dyed  and  dried  you  can  put  any  reasonable  pressure 
on  it  and  it  is  impossible  to  destroy  the  dyed  cop  for 
shuttling  and  weaving. 

I  illustrate  this  to  you  by  showing  a  dyed  cop  before 
placing  it  on  the  shuttle.  I  now  place  it  on  the  shuttle 
ready  for  weaving  and  take  it  off  again.  I  now  place  my 
entire  weight  upon  it,  about  200  lb.,  and  I  then  replace 
the  dyed  cop  in  the  shuttle  and  of  course  it  is  apparent  that 
it  will  weave  off  just  the  same  in  every  respect  as  a  grey  cop 
■which  has  not  been  put  under  any^  pressure. 

Now  as  to  the  evenness  of  shade  produced  by  these 
processes.  In  the  case  of  hank  and  warp  dyeing  it  is  all  a 
question  of  the  dyer's  experience.  By  the  immersion  of 
the  hank  or  warps  in  his  vat,  and  by  the  the  time  occupied 
in  the  process,  he  judges  as  to  the  shade  required  and  he 
feels  his  way  until  he  has  obtained  the  shade  wanted. 
This  process  is  in  some  cases  a  very  long  and  tedious  one, 
whereas  in  cop  dyeing  by  machinery  under  the  Young  and 
Crippin  process  no  skilled  workman  is  necessary ;  and  I 
may  shv  it  is  only  a  matter  of  a  few  hours  for  any  person 
to  thoroughly  understand  the  working  of  the  machine. 

I  now  produce  a  photograph  of  the  Cops-Farberei  at 
Barmen,  Germany,  showing  the  dyehouse  at  \\ork,  and  also 
a  photograph  of  a  Young  and  Crippin  machine.  The  reason 
why  this  machine  is  enabled  to  dye  yarns  in  the  cop 
perfectly  is  apparent.  The  cops  are  placed  in  the  chamber, 
5  lb.  of  weft  cops  or  8  lb.  warp  cops  at  a  time,  (larger 
quantities  can  be  done  at  a  time,  it  all  being  a  question  of 
the  size  of  the  machine).  Then  by  means  of  a  movement  of 
the  handle  here  shown,  a  vacuum  is  caused  in  the  large 
receiver  and  a  measured  quantity  of  dy  e  liquor  of  a  given 
strength  is  drawn  out  of  the  vat  through  the  cops  into  the 
receiver  and  allowed  to  pass  back  into  the  bath  again.  To 
you  gentlemen  acquainted  with  the  use  of  beakers  it  is 
apparent  that  the  dye-bath  and  receiver  are  the  two  beakers, 
and  it  is  by  means  of  a  connecting  pipe  and  a  cop  chamber 
that  the  liquor  is  drawn  through  the  cops.  The  quantity  is 
under  perfect  control  by  means  of  a  glass  gauge  which 
indicates  the  exact  amount  of  liquor  in  the  receiver  at  any 
point  of  action,  and  the  ebb  and  flow  can  be  stopped 
instantaneously  at  the  will  of  the  operator. 

Hav.ng  now  got  to  the  position  of  the  cop  reaching 
the  weaver's  hands,  it  is  here  that  the  great  advantage  of 
our  system  comes  in,  i.e.,  the  increased  production  of  cloth. 


from  the  fact  of  the  dyed  cops  have  on  them  a  greater 
length  of  yarn  than  can  be  put  on  a  pirn.  We  find 
the  gain  to  the  weaver  is  from  10  to  ].'>  per  cent,  on 
account  of  less  shuttling  being  required.  I  may  here  state 
that  at  a  \yorks  in  Germiny,  after  the  weavers  had  been 
working  with  cops  dyed  by  our  process,  my  friend  had 
about  600  kilos,  of  dyed  yarn  on  paper  tubes  to  receive, 
being  the  balance  of  a  contract,  but  to  his  surprise  the  very 
hands  who  had  at  first  raised  obstacles  against  the  use  of 
cop-dyed  yarn,  turned  round  on  him  and  would  not  weave 
the  yarn  on  paper  tubes,  unless  they  had  an  allowance  of 
GU  pfennige  per  piece  for  doing  so. 

In  the  dyed  cop,  another  advantage  is  that  the  cloth  is 
fuller,  which  enables  a  manufacturer  to  use  finer  yarns. 
This  arises  from  the  fact  that  a  softer  spun  yarn  can  be 
used  than  it  would  be  possible  to  dye  in  the  hank,  and  to 
wind  back  again  on  to  the  pirn ;  and  another  fact  that  I 
would  just  mention  is  that  the  thread  is  not  impoverished 
by  the  knocking  about  in  the  dyeing,  and  by  the  friction 
caused  in  winding,  and  this  tends  to  make  the  cloth  fuller 
to  the  hand. 

There  being  no  difficulty  in  dyeing  the  finest  yarns  spun 
in  the  cop,  and  weaving  them  with  perfect  ease  after  dyeing, 
the  silk  manufacturers  are  once  more  giving  their  attention 
to  this  point,  and  I  believe  there  is  a  great  future  for  cop- 
dyeing  in  mixed  silk  and  cotton  goods. 

We  have  carried  out  a  series  of  experiments  at  our  works, 
as  follows :  — 

We  take  100  lb.  of  cotton  yarn  in  the  hank,  put  it  into 
the  boiling  keir,  then  through  hydro-extractor,  dye  indigo, 
then  dry  ;  what  do  we  find  ?  We  have  a  loss  of  .)  to  6  per 
cent,  in  the  weight,  the  yarn  only  now  weighing  about 
95  lb.  The  above  test  was  made  Avith  24  s.  weft,  medium 
quality,  which  wrapped  before  dyeing  exact  counts,  and  after 
dyeing  came  out  24^  s.,  thus  confirming  the  loss  of  weight. 

Now  what  do  we  find  in  the  case  of  cop  yarn,  placed  under 
exactly  similar  test  ?  Xo  loss  of  weight,  but  the  same  weight 
of  yarn  back  as  at  the  start. 

The  reason  I  submit  is,  that  the  yarn  being  in  a  softer 
state  in  the  cop  takes  up  more  dye,  and  being  in  the  cop  form 
does  not  suffer  the  same  loss  and  shrinkage  in  the  process 
of  dyeing.  I  also  produce  a  portion  of  two  pieces  of  cloth 
Avoven  on  similar  looms,  and  for  simplicity  calculate  on 
100  yards  of  woven  cloth. 


Bundles. 


Cops. 


Lb.  oz. 
5    4 


XuMBEB  OF  Loom,  138. 

Lb.  oz. 

Caleuhition  of  blue  required")     TJsual     r  3    4 
fallowance-j 

.,          grey       „       J  for  w.iste.  (.  3    8 

Weight  given  to  winder 5    4i 

„  „        weaver 

„     of  waste  in  winding 0    Oi 

Yarn  to  weaver.    Amount  consumed 5    2* 

Waste  made  in  weavina 2.  ,^' 

I  Yds. 

Length  of  piece -.  ,^*^ 

ho.  oz. 

"Weight       „      15  10 

NujiBEB  OF  Loom,  V.i5. 

Blue  required  as  above ^    •'■ 

Grey        ,.          „          ■*    "* 

Weight  given  to  the  winder 4    9^ 

„  „  weaver 

„      of  waste  iu  Avinding 0    0\ 

Yarn  to  weaver 4    9 

Waste  made  in  weaving 

Length  of  piece 

Weight       „      


d    0 

0    3 

Yds. 

luO 

Lb.  oz. 

13  14 


4   r. 

3    4 


4    91 


0  n 

0    2i 

Yds. 

Yds. 

100 

100 

Lb.  oz. 

Lb.  oz. 

14    6 

14    7 
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Now,  on  comparison  what  do  we  find?  that  the  use  of 
eop-dved  yarns  produces  a  better  cloth  and  with  no  increase 
of  waste  as  compared  with  the  hauk-dyed  yarns.  It  will 
be  noticed  that  when  the  winding  and  weaving  waste 
are  put  together  the  amount  in  weaving  with  the  cop  is 
almost  the  same.  Of  course  this  is  liable  to  a  variation 
by  reason  of  the  capability-  or  incapability  of  the  weaver. 
Another  purpose  for  which  cop-dyed  yarns  can  be  used 
is  the  manufacture  of  Grandrell  yarns,  and  here  there  is  a 
great  future  before  the  cop-dyeing  machine,  as  by  this 
process  combinations  can  be  made  never  thought  of  before  ; 
also  for  twmed  yarns. 

I  now  come  to  the  concluding  part  of  my  paper,  as 
to  the  cop- dyed  varu  and  to  the  yarn  spuu  from  dyed 
loose  cotton,  Mhich  is  submitted  to  the  usual  process  iu 
spinning  ;  viz.,  carding,  drawing,  and  spinning.  I  say  fear- 
lessly that  for  self-colours,  cop-dyed  yarn  far  and  away 
excels  the  yarn  spun  from  loose-dyed  cotton ;  but  for  mixtures 
the  loose  cotton  only  can  be  used  on  account  of  the  mixing  to 
form  the  required  yarn.  It  is  now  almost  30  years  since  I 
gave  tlie  subject  of  dyeing  iu  loose  cotton  my  attention. 
I  abandoned  it  on  account  of  the  serious  loss  that  accrues 
to  aiiv  one  adopting  this  system,  as,  after  a  lapse  of  about 
four  vears,  the  whole  of  the  card  filleting  is  ruined  from 
the  action  of  the  atmosphere  and  the  particles  of  fine  dye 
dust  which  attack  the  cards  just  like  a  canker  worm. 
Another  process  which  has  been  adopted  is  to  dye  it  in 
the  sliver ;  but  here  we  are  met  with  another  serious 
diflBculty,  and  that  is  the  derangement  of  the  fibres  after 
the  carding,  which  makes  the  sliver  impossible  to  pass 
through  the  rollers  afterwards  in  the  process  of  spinning.  1 
have  overcome  this  by  the  Young  and  Crippin  machine,  by 
dyeing  it  in  the  roving,  the  last  stage  before  spinning,  and 
can  get  ver^-  satisfactory  results,  having  spun  yarns  from 
24  to  130,  both  in  single  colour  and  two  coloured  rovings 
together, 

Discrssiox. 

The  Ch.urmax  said  that  Mr.  Crippin's  paper  had  touched 
upon  several  very  important  points.  As  far  as  he  (the 
Chairman)  was  concerned,  he  fully  believed  that  cop-dyeing 
had  a  great  future.  A  great  many  attempts  to  bring  the 
process  to  a  satisfactory  issue  had  been  made  during 
past  years,  and  much  experience  had  to  be  gained  before 
the  present  results  had  been  arrived  at.  lie,  hoAvever, 
believed  that  Mr.  Crippin,  in  connection  with  'Sir.  Young, 
had  certainly  perfected  the  system  of  cop-dyeing,  and  that 
with  'further  efforts  the  process  could  be  made  successful 
from  a  pecuniary,  as  well  as  a  technical,  point  of  view.  Till 
the  present  it  had  been  all  money  spent,  but  he  hoped  that 
would  not  continue  to  be  the  case.  Any  gentlemen  present 
who  knew  anything  about  the  difficulties  in  indigo-dyeing 
of  yarn  would  be  surprised  at  the  evenness  displayed  in  the 
samples  brought  by  Mr.  Crippin  for  their  inspection.  The 
great  difficulty  had  been  to  get  the  yarn  anytiiing  like  as 
even  as  was  shown  by  the  sample  cops.  He  onlj-  hoped 
that  they  were  not  going  to  be  led  in  this  matter  by  the 
Continental  people,  as  had  been  the  case  before,  but  that 
this  country  for  once  woidd  take  the  lead,  and  that 
Mr.  Crippin  would  be  encouraged  to  extend  his  system. 
Some  of  the  cloths  which  had  been  woven  and  spun  were 
really  perfect.  There  was  one  question  he  should  like  to 
understand,  and  that  was  whj'  dyeing  in  the  cotton  was  not 
more  successful.  He  understood  it  was  to  the  carding.  In 
Italy  he  had  noticed  a  good  deal  of  dyeing  of  law  cotton 
and  loose  cotton,  whilst  Mr.  Crippin  stated  in  his  paper 
he  had  gone  throuafh  with  the  process,  but  had  had  to  give 
it  up  owing  to  it  injuring  the  carding.  He  (the  Chairman) 
understood  the  colour  came  oS  from  the  cotton. 

Mr.  Crippix,  in  response  to  the  Chairman's  question  and 
to  further  questions  by  Mr.  Harry  Grimsliaw,  said  that  the 
reason  foreign  yarns  excelled  English  yarns  was  because 
foreign  mills  were  better  equipped  than  the  average  mill 
in  this  country;  whilst  Continental  manufacturers  took 
greater  care  of  thtir  yarn.  He  himself  had  had  endless 
trouble,  on  that  matter.  In  Russia,  where  they  did 
not  get  power  frciu  the  Government  until  six  weeks 
ago,  they  had  had  none  of  the  difficulties  to  contend  with 
that  he  had  had  on  that  score.     A  chemist  had  been  out 


there  from  this  country,  and  he  had  persuaded  the  people  to 
take  that  amount  of  care — necessary  care — whicli  he  could 
not  obtain  here,  the  consequence  being  that  things  were 
going  smoothlj".  In  this  countr3-  they  got  the  yarns  spoiled 
cimply  because  the  spinners  said  they  could  not  do  better. 
With  regard  to  the  question  of  weight  the  cop  was  not  in 
the  form  of  a  skein  as  it  was  taken  here.  If  weight  was 
lost  his  idea  was  that  it  was  attacked  by  the  liquor,  and 
some  short  fibres  would  go.  Also  when  going  over  the 
drag  some  fine  fibre  would  be  pulled.  That  would  all  be 
invisible  loss,  and  hence  the  yarn  Avas  impoverished. 

Mr.  Hakrt  Grimshaw  said  he  thought  that  would  be 
due  to  mechanical  abrasion,  the  manipulation  in  the  bath, 
and  the  winding  off  again.  He  thought  a  great  deal  of  the 
loss  would  be  due  to  the  winding. 

Mr.  Crippin  further  said  the  dust  iu  the  dye  was  alwaj's 
working  and  got  into  the  card  at  the  bottom,  and  whether 
it  was  the  action  of  the  atmosphere  or  the  rubber  upon  the 
wire  card  he  did  not  know,  but  in  four  or  five  years,  accord- 
ing to  the  district,  almost  every  card  would  collapse. 

Dr.  Weber  pointed  out  that  wood  colours  were  very 
frequently  set  upon  a  copper  mordant,  and  it  was  a  well- 
known  fact  that  copper  had  a  most  deleterious  action  upon 
india-rubber,  and  that  action,  if  only  the  copper  were 
sufficiently  fine,  caused  oxidisation,  which  he  could  easily 
understand  would  c  luse  a  breakage.  With  regard  to  the 
greater  loss  in  dyeing  hanks  over  dyeing  cops  he  had  seen 
a  statement  in  Thorpe's  new  Dictionary  of  Applied 
Chemistry  that  cotton  when  under  the  influence  of  alkalis 
must  always  be  kept  under  the  level  of  the  water  or  other- 
wise oxidisation  of  the  cotton  would  set  in  and  would  lead 
to  the  production  of  bodies  in  the  nature  of  steam.  That 
in  itself  would  cause  a  very  serious  loss  in  the  handling  of 
the  yarn.  The  colours  were  always  taken  in  alkaline 
solution,  the  dyeing  operation  being  at  or  near  boiling  point, 
so  that  there  Avas  every  chance  of  leading  to  a  loss. 

The  Chairmax  said  he  could  quite  understand  that  in  the 
case  of  an  alkaline  colour  which  had  been  tin  mordanted 
that  the  colour  "  flew  "  off. 


ON  THE  UTILISATION  OF  SKlM  MILK  FOR 
MANUFACTURING  PURPOSES. 

J.    CARTER   BELL,   A.K.S.,   M.LC. 

ilANY  will  think  that  skim  milk  has  very  little  to  do 
with  manufacturing  chemistry,  or  the  scientific  chemist, 
but  my  attention  has  been  called  to  it  in  connection  with 
the  Rivers  Pollution  ^Vct.  A  large  firm  of  cheese-makers 
in  Shropshire  were  iu  the  habit  of  sending  all  the  Avhey  and 
skim  milk  which  could  not  be  used  for  their  pigs  into  the 
nearest  river,  and  I  was  applied  to  for  information  as  to 
the  best  means  of  utilising  these  waste  products. 

Two  methods  have  presented  themselves  to  me,  the  first 
being  an  invention  for  making  all  kinds  of  buttons,  door 
knobs,  electric  lighting  furniture,  imibrella  bandies,  and 
many  sundry  small  things  from  lactite,  a  substance  made 
from  skim  milk. 

In  this  process  the  milk  is  heated  to  85°  or  88°  F.,  and  to 
every  .58  gallons  is  added  about  4  oz.  of  rennet.  As  soon  as 
the  milk  is  coagulated  the  curds  are  washed  once  in  warm 
water  and  then  put  into  a  masticator,  which  is  warmed  to 
about  15(1-  F. 

In  the  masticator  should  be  placed  about  2^  lb.  of  borax 
with  about  4  pmts  of  skim  milk.  _  When  the  masticator  has 
been  run  for  a  short  time  until  the  curd  is  almost  converted 
into  a  solid  mass,  about  2  lb.  of  starch  (arrowroot  is 
preferred)  are  made  into  a  paste  with  some  of  the  milk  or 
whey,  and  3  oz.  of  alum  are  also  added,  and  the  whole 
mass  well  incorporated. 

The  masticator  is  run  for  about  one  hour,  and  at  the  end 
of  this  time  three  pounds  of  acetate  of  lead  dissolved  in 
half  a  gallon  of  acetic  acid  are  added  to  the  mass,  and 
carefully  worked  in ;  when  the  mixings  have  been  well 
made  the  mass  is  taken  to  the  hvdro-extractor,  and  then 
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put  into  a  hot  jjress  >vith  a  daily  change  of  cloths,  until  it 
is  properly  set ;  it  is  then  dried  in  the  air  and  made  up  into 
the  various  articles  you  see  before  you. 

A  larfTO  factory  was  fitted  up  near  ^[anchoster  for  the 
manufacture  of  lactite,  but  I  am  informed  that  up  to  the 
present  time  it  has  not  been  a  financial  success,  for  the 
articles  -which  have  been  made,  such  as  buttons.  Sec,  \\  hen 
sewn  on  to  clothes,  have  the  unpleasant  [jroperiy  of  readily 
breakin;?  in  pieces  on  the  slifjhtest  toudi,  or  often  on  none 
at  all ;  so  I  cannot  .see  how  lactite  buttons  handles,  &c.  can 
compete  with  the  time-honoured  and  well-tried  bone  articles. 
Still  there  are  cases  when  the  skim  milk  has  to  be  thrown 
away ;  at  such  times  it  may  be  profitable  to  make  lactite, 
and  it  may  be  an  industry  for  the  British  farmer,  who  is  at 
present  sorely  tried  with  severe  comj)etition.  This  lactite 
when  well  prepared  will  keep  for  any  lene;th  of  time. 

The  sccoikI  process  which  I  have  been  experimenting 
with  is  to  convert  the  skim  milk  or  whey  into  a  portable 
article  of  food  ;  for  since,  as  is  well  known,  it  is  impossible  to 
send  skim  milk  or  whey  at  a  profit  to  distant  towns, 
some  simple  process  by  which  the  farmers  could  get  rid 
of  the  water  at  a  small  cost  and  leave  a  residue  rich  in 
nitrogenous  matter  is  a  thing  very  much  to  be  desired. 
The  specimens  which  I  place  before  you  have  been  made 
from  skim  milk  and  whey.  The  name  given  to  this  new 
compound  is  lactoserin.  This  is  prepared  iu  a  variety  of 
ways  as  food  for  man,  cattle,  and  poultry  : — 

No.  1  is  dry  curds,  not  ground. 

No.  2,  the  same,  but  ground  to  fine  powder. 

No.  3,  serin.  This  consists  chiefly  of  milk  sugar  from 
the  evaporated  whey. 

No.  4,  lactoserin,  which  consists  of  one-third  of  skim  milk, 
two-thirds  whey. 

No.  5,  double  lactoserin,  half  skim  milk,  half  whey. 

No.  6,  brown  roasted  lactoserin,  for  mixing  with  cocoa 
instead  of  starch.  I  have  not  had  time  to  make  analyses 
of  all  these  preparations,  but  I  think  it  will  be  sufficient 
if  I  give  one  the  mean  of  several  analyses  : — 

Double  Lactoserine. 

Mater 3'32 

Protein  matters 22'5fj 

Fat   1-31 

Carbohydrates 66"13 

Ash 6'93 

The  manufacture  of  these  products  ought  to  possess  great 
interest  for  the  English  farmer,  for  it  will  enable  him  to 
turn  to  marketable  value  what  has  too  often  been  a  waste 
product.  This  manufacture  of  dry  curds  and  serin  can  be 
carried  on  at  small  places  as  well  as  large,  but  I  need  not 
say  that  it  would  be  more  economical  to  work  1,000  gallons 
than  100. 

The  dry  curds  are  obtained  from  the  skim  milk  in  quite 
the  same  way  as  in  the  production  of  cheese,  by  putting 
rennet  into  it.  The  curds  are  pressed  and  ground,  and  then 
dried  in  a  drying  oven. 

It  has  been  estimated  that  the  manufacture  of  the  dry 
curds  will  not  cost  more  than  about  one  farthing  a  gallon 
for  the  skim  milk  used. 

The  serin  is  manufactured  by  evaporating  skim  milk 
and  whey  together  in  different  proportions  for  different 
purposes.  Tor  this  purpose  a  special  evaporating  vessel 
is  required  which  will  hold  about  250  gallons  ;  this  costs  in 
Sweden  (where  the  process  is  being  worked)  .5.5/.,  and  a 
machine  for  the  stirring  up  the  mass  as  it  is  cooling  down. 
This  apparatus  will  cost  10/.  for  the  size  corresponding  to 
the  25Ci  gallons.  The  expense  in  Sweden  is  only  one  farthing 
a  gallon,  therefore  the  cheapness  and  simplicity  of  the 
process  ought  to  recommend  itself  to  the  attention  of  our 
agriculturists  at  home. 

Discussion. 

-  The  Chairman  said  that  the  paper  dealt  with  a  useful 
application  of  a  waste  product.  The  utilisation  of  skim  milk 
and  -whey  for  the  purposes  of  food  would  certainly  be  more 
appreciated  than  when  used  in  the  manufacture  of  door 
knobs,  electric  bell  furniture,  and  handles  for  walking 
sticks. 


Mr.  Grimshaw  thought  cattle  would  be  more  likely  to 
take  kindly  to  whey  than  human  beings. 

Mr.  J.  Cautku  JJki.l  .said  the  process  wa.s  invented  by 
\Vm.  Kehnstrom,  of  Sweden  (thi.s  .Journal,  1892,  933). 

Mr.  Crjphi.v  said  he  should  like  to  volunteer  a  word  on 
this  point.  He  had  had  the  misfortune  to  lose  OS  calves 
about  two  years  and  a  half  ago  and  had  had  to  give  up 
milk  since.  The  milk  trade  wiis  a  very  peculiar  one  in 
certain  districts.  In  some  it  was  a  very  good  one  and  in 
others  not  so  good,  and  in  some  cases  instead  of  sending 
milk  to  market  they  made  butter  and  cheese,  and  so  forth. 
It  was  then  that  they  met  with  a  difficulty  as  to  getting 
rid  of  the  surplus  skim  milk  and  whey  ihey  had  to  dispose 
of.  Pigs  and  (tattle  required  careful  treatment,  and  he  did 
not  think  they  would  flourish  on  a  diet  of  pure  whey  or 
skim  milk.  In  order  to  keep  pigs  successfully  they  wanted 
to  be  near  a  good  hotel  where  they  keep  a  good  swill  tub. 
In  feeding  them  with  skim  milk  they  must  add  a  little  meal, 
and  he  thought  that  was  a  subject  upon  which  chemists 
might  assist  poor  unfortunate  farmers  out  of  their  difficulty. 
He  did  not  think  that  there  was  any  farmer  at  the  present 
time,  even  if  he  had  a  good  homestead,  who  was  making 
money,  and  the  further  utilisation  of  skim  milk  would  be 
very  advantageous  to  farmers'  interests. 


^ottiugftam  ^ertiom 
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MR.    L.    ARCHBt-TT    IN   THE    CHAIK. 


THE  USE  OF  "  CHEMICAL  "  LEAD. 

BY    F.    J.    R.    CARULLA. 

There  are  few  more  surprising  changes  of  their  kind  than 
some  met  with  by  the  chemist  when  he  leaves  the  experi- 
mental operations  of  the  laboratory  for  those  of  an 
industrial  character  in  the  works,  ^\^le^e  he  has  used  glass 
and  porcelain  on  the  small  scale  he  has  now  to  employ 
metals  when  working  on  a  commercial  scale,  and  of  these 
lead  will  be  the  chief  if  engaged  in  the  manufacture  ot 
sulphuric  acid  or  with  processes  that  require  its  employment. 
Liebig  has  well  said  that  without  cork,  platinum,  glass, 
and  caoutchouc,  "  we  might  have  made  some  progress  (in 
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chemical  investigations),  but  it  would  have  been  slow;  we 
mi'^ht  have  accomplished  much,  but  it  would  have  been  far 
less  than  has  been  done  with  t'neir  aid."  It  may,  with  equal 
truth,  he  said  that  without  lead  chemical  industr}-  would 
have  made  little  progress,  seeing  how  intimately  it  is  bound 
up  with  the  production  of  sulphuric  acid  and  how  unsuc- 
cessful have  been  the  attempts  to  find  substitutes  for  a 
metal  so  soft  that  it  can  be  eroded  and  perforated  by 
insects,  but  which  has  proved  nevertheless  very  useful. 

Widespread  though  chemical  knowledge  has  become 
anyone  may  yet  be  excused  for  ignorance  on  the  importance 
of 'lead  to  the  industrial  chemist  when  even  such  an 
exhaustive  work  as  Percy's  classical  treatise  dismisses  the 
subject  in  half  a  dozen  lines,  mentioning  only  its  application 
to  sulphuric  acid  chambers.  Other  authors  are  still  more 
brief  and  some  do  not  even  refer  to  the  chemical  use  of  this 
metal,  as  is  the  case,  for  example,  in  what  is  also  an 
excellent  book,  viz.,  "  The  Useful  Metals  and  their  Alloys," 
published  so  late  as  1866,  a  time  when  already  immense 
quantities  of  lead  had  been  employed  to  carry  on  numerous 
processes  of  chemical  manufacture. 

The  quantity  of  lead  used  in  the  construction  of  sulphuric 
acid  chambers  is  no  doubt  very  large,  yet  there  are  works 
where  this  acid  is  manufactured  in  which  the  very  con- 
siderable yearly  outlay  for  this  metal  includes  few  items  for 
their  repa"ir.  Although  wear  and  tear  is  certain  they  may 
yet  be  so  slow  as  hardly  to  be  felt,  except  when  the  time 
arrives  for  the  complete  renewal  of  the  chambers.  The 
concentrating  pans  for  bringing  up  the  strength  of  chamber 
ajid  to  that  of  brown  oil  of  vitriol  where  towers  are  not 
employed,  and  the  saturators  where  the  manufacture  of 
sulphate  of  ammonia  is  carried  on  may  be  found,  although 
making  less  show,  to  give  in  the  long  run  greater  employ- 
ment to  the  lead  mills  than  the  chambers  do. 

The  chemist  who  takes  up  manufacturing  operations  may 
very  naturally  imagine  that  for  him  the  term  "chemical  " 
lead  requires'no  definition,  and  it  may  be  a  surprise  for  him 
to  read  that :  "  In  the  North  of  England  those  rolling  mills 
which  roll  the  sheet  lead  for  the  many  large  vitriol  works 
supply  a  special  kind  of  "  chemical  lead,"  which  is  made 
from  the  melted-up  old  chamber  lead,  pipes,  &c. ;  in  this 
case  many  impurities,  especially  antimony  from  "  regulus  " 
valves,  &c.,  get  into  the  lead,  which  seems  to  improve  its 
qualitv  for  acid  chambers"  (Lunge's  "Sulphuric  Acid," 
1879,  Edition,  p.  42).  The  supposition  that  chemical  lead 
should  be  a  very  pure  article  would  therefore  not  appear 
correct,  although  the  contrary  opinion  has  also  been  stoutly 
maintained. 

It  was  not  originally  intended  to  discuss  in  this  paper 
the  interesting  point  as  to  what  impurities,  if  an3%  impros'e 
lead  for  the  various  purposes  to  which  it  is  applied  by  the 
manufacturing  chemist,  yet,  as  the  subject  has  undergone 
a  most  painstaking  and  laborious  investigation  at  the  hands 
of  Professor  Lunge  and  Mr.  Ernst  Schmid,  the  details  of 
which  have  just  been  published  in  the  Journal  of  the  German 
Society  of  Chemical  Industry  (Zeit.  f.  angew.  Chem.  1892, 
21 — 22),  a  few  of  the  results  arrived  at  may  not  be  thought 
out  of  place  here. 

It  should  be  premised  that  upwards  of  a  thousand  tests 
were  made  by  Mr.  Schm.d,  during  a  period  extending  oyer 
two  years,  on  various  kinds  of  lead,  the  chief  of  which 
yielded  the  following  on  analysis  :  — 


Soft  lead.. 


C«  0-001.  Bi  o-C«,  Sb  0*004,  Fe  0"0005,  Sii 
O'COOl,  Ag  0"0U05  per  cent. 


Soft  lead,  No.  2 Cu  0-0031,  Bi  0-0019,  Sb  0-0020,  As  0*0047,  Ag 

0-0010,  Ccl  0-000-25,  Zn  00002  per  cent.  • 

Hard  leiid Cu  O'OS,  Bi  0-01,  Sb  I'Sl,  As  O'lO,  Te  D'Ol,  Sn 

0-W  per  cent. 

Antimoniallead  ....    CiiO'lto  0-3,  Sb.  18-1  to  lS-3,  As  1  to  S"! 
Sn  0-1  per  cent,  (not  homogeneous). 

The  concentrated  acids  employed  in  these  investigations 
•were  non- nitrous  sulphuric  acid  of  1-84  sp.  gr.  and  nitrous 
vitriol  of  the  same  strength  with  1  per  cent,  of  N2O3. 

Diluted  acids  were  also  used,  ranging  from  1  '725  to  I  •  765 
sp.  gr.,  that  is  to  say  of  the  strength  of  B  O  Y. 

The  main  and  most  important  conclusions  arrived  at  by 
Dr.  Lunge  from  a  consideration  of  the  tabulated  results 
are — 1st.  That  the  purest  soft  lead  is  the  most  suitable 
material  for  the  construction  of  apparatus  to  be  employed 


in  the  manufacture  of  sulphuric  acid,  such  as  chambers, 
cisterns,  towers,  and  the  like.  This  is  also  the  case  with 
concentrating  pans,  at  all  events,  when  these  are  so  arranged 
that  the  heat  is  not  first  directed  under  the  pan  containing 
the  strongest  acid,  so  that  the  temperature  may  never,  even 
for  a  short  time,  rise  above  200^  C.  2nd.  The  presence  of 
0-2  per  cent,  of  antimony  in  the  lead  is  not  injurious. 
With  cold  acid  it  is  certain  that  the  corrosive  action  is  not  so 
strong  on  such  an  alloy  as  it  is  on  soft  purer  lead.  This, 
however,  only  holds  good  with  cold  acid,  and  if  the  per- 
centage of  antimony  exceed  0-2  the  antimonial  lead  is 
attacked  much  more  vigorously  than  is  the  soft  lead,  and 
the  action  increases  enormously  as  the  temperature  rises. 
The  use  of  antimonial  lead  for  concentrating  pans  is 
therefore  specially  to  be  guarded  against.  3rd.  The  presence 
of  copper,  which  lead  will  only  take  up  to  the  extent  of 
0-2  per  cent,  so  as  to  form  a  homogeneous  alloy,  at 
temperatures  under  the  boiling  point  of  water  has  little  or 
no  effect  on  [the  action  of  vitriol  on  the  lead.  At  200°  C. 
its  protective  action  is  just  perceptible,  but  as  higher 
temperatures  are  reached  the  presence  of  this  small  per- 
centage of  copper  is  a  decided  protection  to  the  lead  from 
that  sudden  attack  by  the  hot  acid  to  which  the  presence  of 
any  bismuth  in  the  lead  makes  it  so  liable. 

As  no  doubt  a  full  abstract  of  Dr.  Lunge's  interesting 
paper  will  appear  in  due  course  in  our  Journal,  it  is  the  less 
necessary  to  give  here  more  than  the  important  results 
above  described.  These  suffice  to  show  that  "  chemical " 
lead  should  be  the  purest  that  can  be  made,  but  a  special 
quality,  with  0-1  to  0*2  per  cent,  of  copper  for  exceptional 
purposes  when  very  hot  acid  has  to  be  dealt  with,  might  be 
manufactured.  As  the  admixture  of  this  special  lead 
when  sent  back  as  scrap  would  not  injure  the  ordinary 
chemical  lead,  there  is  no  obvious  reason  why  the  lead 
mills  should  not  avail  themselves  of  this  new  knowledge, 
and  adopt  the  suggested  course  at  once. 

In  the  main  the  matter  is  left  very  much  as  the  scientific 
chemist  would  expect  to  find  it,  namely,  that  the  purer  the 
lead,  the  less  ea.sy  it  is  for  'acids  to  act  upon  it,  and 
important  as  is  the  exceptional  result  obtained  at 
abnormally  high  temperatures  when  the  lead  is  alloyed 
with  a  small  percentage  of  copper,  we  can  still  suppose  that 
the  physical  conditions  of  its  employment  may  also  deserve 
consideration.  The  question  is  not  an  idle  one  : — Can  the 
life  of  any  apparatus  made  of  this  metal  be  lengthened  by 
changing  or  modifying  anj'  of  the  conditions  under  which 
it  is  at  present  employed  ? 

Covering  in  the  passages  between  the  various  acid 
chambers  so  as  to  protect  them  from  the  weather  not  only 
makes  the  lead  last  longer  but  prevents  the  dilution  of  the 
chamber  acid  that  must  occur  in  rainy  weather,  however 
carefully  the  water  may  be  led  away,  when  they  are  placed 
in  the  open.  In  this  connection  the  writer  remembers  no 
treat  like  that  afforded  him  by  one  of  our  worthy  Vice- 
Presidents,  Mr.  Crowder,  when  taken  over  the  works  so 
well  managed  by  that  gentleman.  The  numerous  passages 
between  the  chambers  were  covered  over  and  so  clean  that 
in  the  subdued  light  they  looked  more  like  the  long  aisles 
of  some  ancient  temple  than  like  portions  of  a  chemical 
works.  It  was  no  surprise  to  learn  that  a  woman — a 
veritable  "chambermaid" — periodically  swept  them.  It 
can  be  imagined  that  chambers  so  well  kept — apart  from 
their  preservation  —  must  materially  contribute  to  the 
comfort  of  everyone  engaged  about  them,  and  thus  tend 
to  increase  the  efficiency  of  the  works. 

It  is  difficult  to  think  of  any  other  metal  that  is  employed 
under  such  comparatively  severe  conditions  as  lead  is,  by 
the  chemical  manufacturer.  The  concentration  of  sul- 
phuric acid  in  lead  pans  is  an  operation  that  may  well 
make  the  man  stand  aghast  who  is  accustomed  to  ample 
"  factors  of  r^afety."  When  it  is  considered  that  the  boiling 
point  of  the  strong  acid  is  about  338°  C,  whilst  the  melting 
point  of  lead,  variously  given  as  from  262°  to  334°  C,  is 
generally  accepted  as  322°  C.  (=612°  F.),  it  will  be 
obvious  that  the  slightest  oversight  in  allowing  the  concen- 
tration to  be  carried  too  far  in  the  leaden  pan  must  bring 
about  its  destruction.  The  acid  made  in  the  chambers  is 
thus  converted  into  brown  acid  of  about  1-74  sp.  gr.  The 
heat  seldom  rising  above  150°  C,  but  the  small  margin  for 
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safety  is  evideut  especially  in  view  of  the  rapid  rise  of  the 
boiling  point  as  the  acid  increases  in  strength. 

No  much  simpler  vessels,  in  form,  could  he  devised  than 
the  pans  used  for  this  concentration.  A  plain  oblong  or 
square  sheet  of  lead  whose  thickness  may  be  anything 
from  I  inch  to  J  inch  is  spread  out  on   the  iron  platform 


that  has  to  bear  the  pan.    The  sheet  of  lead  is  then  turned 

up  all  roiind  so  as  to  form  the  sides  of  the  vessel  some 
14  or  IG  ill.  high.  The  triangular  lugs  that  are  formed  at 
the  corners  are  beaten  flat  to  the  ends  or  sides,  and  the 
pan  is  tinished,  re<iuiriug  only  to  be  walled  round  in  onler 
that  the  sides  and  ends  may  be  protected  and  sujiportcd. 


Fig.  1. 


I     I    I     I    I     EZI 


Zecod    Pan 


//[P^P  }^j^\^ _     _  jIfoopiroTV 

Elevation  of  square  concentrating  pan,  with  part  of  wall  removed.     Scale,  1  in 


It  is  plain  that  as  the  pans  rest  on  cast-iron  plates  placed 
over  the  flues  and  fireplace,  imprudence  or  inattention 
may  land  the  attendant  in  a  serious  difficulty.  The  acid 
may  get  up  to  strength  whilst  the  fire  is  still  in  the  furnace, 
and  the  flues  are  still  hot,  making  it  unsafe  to  empty  the 
pan,  whilst  at  the  same  time  a  certain  element  of  danger 
arises  if  the  acid  be  left  in  the  lead  pan,  because  under  the 
supposed  conditions  concentration  will  continue.  Of  course 
a  careful  and  experienced  man  safeguards  himself  by  due 
attention  against  such  an  occurrence,  but  the  possible 
dilemma  is  worth  mentioning  as  on  one  occasion  when  the 
demand  for  acid  was  urgent,  a  well-meaning,  but  none  the 
less  rash  foreman  destroyed  a  pan  by  emptying  it  whilst 
the  flues  were  too  hot,  well  aware  of  what  the  result  might 
be.  His  excuse  was  urgency.  Such  action  may  well  be 
compared  to  that  of  a  man,  who  being  on  the  top  of  a  tower. 


should  throw  himself  to  the  bottom,  instead  of  carefully 
descending  by  the  stairs  because  he  happened  to  be  called 
down  in  haste. 

The  iron  plates  making  up  the  platform  that  covers  the 
fireplace  and  flues,  are  usually  plain  open  sand  castings, 
about  a  foot  wide  and  an  inch  thick.  They  are  placed  edge 
to  edge  so  as  to  make  as  level  a  surface  as  may  be.  It  is 
easy  to  understand,  however,  that  with  the  distortion  that 
will  in  the  course  of  time  occur  through  unequal  heating, 
which  cannot  be  avoided,  the  sharp  corners  of  the  iron 
plates  will  at  some  places  rise  above  the  general  surface, 
and  constitute  a  danger  for  the  lead.  This  is  frequently 
guarded  against  by  placing  thin  hoop  iron  over  the  joints,  but 
the  writer  has  adopted  with  success  the  plan  of  rounding  the 
corners  of  the  smooth  side  of  the  open  sand  plates  (Fig.  2). 
This  in  no  way  adds  to  the  cost  of  the  castings,  whilst   it 
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also  distinguishes  their  smooth  side,  so  that  on  looking  over 
a  completed  bed  one  need  have  no  doubt  as  to  whether  any 
plate  has  been  put  the  right  way  up.  The  V-shaped  space 
left  between  each  pair  of  plates  may  remain  open  without 
detriment  of  any  kind  if  the  radius  of  the  curved  corner  be 
not  too  large.  ^  inch  has  been  found  a  convenient  radius. 
The  fact  that  the  linear  expansion  of  lead  is  between 
two  and  three  times  that  of  iron,  introduces  a  difficulty  in 
such  a  combination  as  we  are  considering  that  soon  makes 
itself  obvious  by  the  puckered  character,  that  the  bottoms 
of  the  lead  pans  assume  especially  when  the  actual 
difference  between  the  expansion  of  the  two  metals  is 
accentuated  by  great  length.  Iron  expands  0' 001 18  of  its 
length  when  raised  from  the  freezing  to  the  boiling  point  of 
water,  whiht  lead  will  expand  as  much  as  O'OOSOl  of  its 
length   under   the  same   circumstances.     This  means  that 


with  a  pan,  say  28  feet  long,  whilst  the  expansion  of  the 
iron  bed  or  platform  will  only  be  a  little  over  ~  inch,  the 
expansion  of  the  lead  will  actually  exceed  one  inch,  a 
dimension  that  will  be  considerably  added  to  by  the  further 
increase  of  temperature  when  acid  is  being  concentrated. 
Indeed  at  the  higher  temperatures  the  difference  between 
the  two  expansions  will  be  more  than  one  inch.  This 
addition  to  the  length  of  the  pan  must  be  taken  up  some- 
where, and  in  the  case  supposed  would  show  itself  by  a 
number  of  transverse  puckers  or  folds,  dividing  the  bottom 
of  the  pan  as  it  were  into  a  number  of  shallow  compart- 
ments. 

In  the  case  of  a  very  long  pan  it  would  appear  possible 
to  take  up  this  extra  expansion  by  corrugating  the  surface  of 
the  iron  plates  (Fig.  3).  The  lead  as  it  expanded  would  by 
the  mere  weight  of  superincumbent  acid  bend  itself  in  place. 


Corrugations  not  drawn  to  scale. 


although  the  distance  between  the  corrugations  in  relation 
to  the  thickness  of  the  lead  would  be  an  important  factor  in 
the  success  of  the  experiment,  as  if  too  great  the  weight  of 
the  acid  would  be  certain  to  cause  extension  of  the  lead 
long  before  the  heat  expanded  it  to  the  required  dimensions 
for  bedding  it  completely.  Such  a  plan  judiciously  carried 
out  must,  one  would  think,  be  in  any  case  beneficial,  as  the 
expansion  would  be  taken  up  evenly  all  over  the  length  of 


the  bottom  of  the  pan  instead  of  by  irregular  folds  at  chance 
intervals,  as  happens  with  the  ordinary  level  bed.  The  lead 
would  not  be  strained  so  severely  as  is  now  the  case,  a  point 
of  some  importance  when  it  is  remembered  that  the  tenacity 
of  lead  which  is  2  kilos,  per  sq.  millimetre  between  15°  and 
20°  C,  becomes  reduced  to  0*54  kilos,  at  100^  C.,  and  must 
be  still  more  largely  reduced  at  the  higher  temperatures 
with  which  we  have  to  deal. 
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After  a  pan  had  bedded  itself  into  place  by  expansion 
whilst  concentrating  acid,  it  may  be  supposed  that  on 
cooling  the  lead  would  contract  and  the  corrugations  in  it 
become  effaced.  The  complete  accomplishment  of  this 
result  would,  however,  depend,  as  has  already  been  hinted, 
.on  the  thickness  of  the  lead  and  its  relation  to  the  depth  of 
acid  left  to  cool  in  the  pan,  together  with  the  width  of  the 
corrugations,  for  it  is  obvious  that  the  weight  of  acid  might 


under  certain  conditions  easily  overcome  the  feeble  elasticity 
of  the  lead ;  an  elasticity  so  small  as  to  be  reckoned  at  one- 
tenth  that  of  wrought  iro7i.  Should  this  occur  the  effect 
would  of  course  be  that  when  the  pan  was  again  heated  the 
elevated  part  of  the  corrugations  would  rise  still  more  by 
the  excess  of  expansion  forming  crescent-shaped  spaces  at 
each  elevation  where  the  lead  would  not  touch  the  iron  at 
the  time  when  contact  is  most  important  (Fig.  4).     It  may 


Sketch  only  ;  not  drawn  to  scale. 


be  true  that  on  the  next  contraction  occurring  the  lead  would 
now  bed  itself  fairly  over  the  whole  surface  of  the  iron,  but 
as  we  are  seeking  to  do  this  when  the  apparatus  is  hot,  and 
not  when  it  is  cold,  there  is  no  advantage  in  bringing  about 
this  state  of  affairs.  How  little  such  a  condition  of  thinps 
would  help  us  may  be  inferred  from  the  fact  that  taking  gold 
as  the  standard  and  calling  its  conducting  power  1000,  the 
conducting  power  of  copper  for  heat  is  898 '2,  that  of  iron 
is  374-3,  and  that  of  lead  is  only  179 '6.  The  danger 
would  therefore  arise  by  the  superposition  of  lead  in  the 
manner  supposed  that  it  might  become  over-heated  where 
this  metal  came  in  contact  with  the  iron  in  the  concave  part 
of  the  corrugations   where  the  iron  is  thinnest.     The  thin 


parts  of  the  iron  would  not  only  give  up  their  own  heat  to 
the  lead,  but  would  receive  the  heat  from  the  thicker 
sections  and  convey  that  also  to  the  lead.  This  concentra- 
tion of  heat  at  intervals  with  such  a  bad  conductor  as  lead 
might  constitute  a  serious  danger. 

It  was,  in  fact,  the  risk  that  constantly  exists,  even  with 
the  ordinary  flat  cast-iron  bed,  of  getting  those  portions 
over  and  near  the  fire  dangerously  hot  that  led  the  writer 
to  devise  the  plan,  for  which  provisional  protection  has  been 
obtained,  of  inserting  some  good  conductor,  such  as  copper, 
between  the  lead  and  the  iron,  sandwiching  it,  as  it  were,  in 
order  to  more  evenly  distribute  the  heat  (Fig.  5).  For  this 
purpose  gold  of  course  would  be  the  ideal  metal,  and  though 
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silver  is  not  far  behind  the  nobler  metal  in  its  conducting 
power  for  heat,  still  it  is  to  be  feared  that,  notwithstanding 
the  complaints  of  the  bi-metallists,  it  is  hardly  yet  cheap 
enough  for  using  under  lead  pans.  Copper  then,  very  little 
below  silver  in  its  efficiency,  must  be  selected  as  a  conductor 
to  take  away  any  excess  of  heat  from  a  dangerously  hot 
place  to  some  cooler  part  where  it  can  be  safely  and  advan- 
tageously employed.  The  conducting  power  of  copper  for 
heat  compared  with  that  of  lead  being,  as  has  just  been 
stated,  898-2:  179-6,  it  will  be  obvious,  especially  when 
taking  into  account  that  the  corresponding  figure  for  iron  is 
374  •  3,  that  a  sudden  access  of  heat  from  any  particular 
portion  of  the  iron  surface  will  be  more  quickly  spread  over 
a  large  area  than  could  be  the  case  with  the  "lead  alone  in 
contact  with  the  iron. 

It  hardly  needs  demonstrating  that  the  great  conductivity 
of  the  copper  presents  no  element  of  danger,  still  it  is 
possible  to  object,  that  as  this  metal  allows  the  heat  to  pass 
through  it  so  readily,  the  lead  might  be  imperilled.  But, 
sandwiched  between  the  iron  and  the  lead  as  the  copper 
finds  itself,  this  metal  can  receive  no  more  heat  than  that 
which  the  iron  imparts,  and  this  is  exactly  the  same  amount 
that  the  lead  would  be  offered  were  the  copper  away.  As, 
however,  the  copper  readily  conducts  away  the  heat 
presented  to  its  under  surface  laterally  as  well  as  through 
its  thickness,  it  must  be  clear  that  any  over- heated  place  in 
the  iron  cannot  be  so  dangerous  to  the  lead  when  the  copper 
is  interposed  as  if  the  lead  were  in  actual  contact  with  the 
hot  iron. 

As  the  linear  expansion  of  copper  when  heated  between 
0  C.  and  100°  C.  is  6-00172  of  its  length,  a  figure  that  is 
nearly  a  mean  between  that  of  lead  and  of  iron,  the 
arrangement  above  explained  reduces,  if  not  quite  by  half, 
yet  in  a  considerable  degree  the  great  difference  in  the 
dilation  that  occurs  between  the  two  metals  in  contact  when 
the  lead  pan  is  placed  directly  on  the  iron  bed.  The 
greater  elasticity  and  tenacity  of  copper  as  compared  with 


lead  would  also  permit  the  use  of  the  corrugated  surface 
previously  discussed,  and  which  was  shown  to  be  impracti- 
cable with  the  ordinary  plan  of  placing  the  lead  pans 
directly  on  the  iron.  The  greater  elasticity  and  tenacity  of 
the  copper  would,  though  in  the  form  of  a  thin  sheet, 
enable  it  to  return  to  its  flat  position  when  cold,  carrying 
up  with  it  the  lead  from  the  hollows  of  the  corrugations, 
again  adapting  itself  to  these  concavities,  when  once  more 
the  metals  might  be  subjected  to  heat. 

The  writer  has  now  under  observation  a  pan  6  ft.  by  6  ft. 
placed  over  a  pyrites  burner  with  a  plate  of  copper  -^  in. 
interposed  between  the  plain  iron  platform  and  the  bottom 
of  the  lead  pan.  The  result  in  regard  to  the  equal 
distribution  of  heat  over  the  whole  area  of  the  pan  is  all 
that  was  anticipated  or  that  could  be  desired,  the  tempera- 
ture hardly  varying  one  degree  between  the  points  that  are 
exposed  to  the  greatest  and  to  the  least  heat.  The  inter- 
position of  the  copper  also  seems  in  no  way  to  diminish 
the  efficiency  of  the  apparatus  as  an  evaporator.  In  point 
of  fact  it  works  so  well  that  there  is  some  difficulty  in 
preventing  the  belief  from  gaining  ground  that  the  heat 
has  actually  increased  I 

The  even  distribution  of  heat  proves  that  the  desired 
object  has  been  attained,  and  that  the  lead  pan  is  thoroughly 
protected  from  those  places  in  the  iron  bed  where  there  is 
an  excess  of  heat.  Ai  some  future  time  it  may  be  possible 
to  bring  before  you  results  of  working  that  cannot  as  yet 
be  given,  the  apparatus  having  been  completed  and  set  to 
work  only  a  few  days  ago. 

It  may  be  mentioned  that  the  presence  of  any  solid 
matter  with  the  acid  on  the  bottom  of  concentrating  pans 
constitutes  a  serious  danger.  A  piece  of  .«late  that  may 
have  accidental!)'  dropped  in  or  some  crystalline  accretion, 
however  formed,  that  may  prevent  the  acid  from  conveying 
away  the  heat  may  cause  a  local  overheating  that 'will 
destroy  the  pan.  Such  events  should  not  be  frequent ;  in 
fact,  there  is  no   reason    why,  with  proper  working,  they 
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should  ever  happen,  but  as  they  have  occurred  it  is  pleasant 
to  think  tliat  tlie  inserted  copperplate  would  certainly  afford 
a  measure  of  protection  in  such  cases. 

The  lead  pans  being  all  of  one  piece  made  from  a 
single  sheet,  as  has  been  above  explained,  require  no 
autogenous  soldering  or  burning.  It  is  best,  if  possible,  to 
replace  them  altogether  when  requiring  repairs  than  to 
have  them  patched.  Should  this,  however,  from  any  cause 
be  necessary,  it  is  well  to  make  sure  that  the  lead  strips 
used  by  the  plumbers  are  actual  lead  and  not  some  kind  of 
solder.  It  is  difficult  to  make  some  people  realise  that  the 
strength  of  a  chain  is  only  that  of  its  weakest  link. 

The  lead  saturators,  in  which  sulphate  of  ammonia  is 
produced,  also  require  considerable  care  in  management, 
although  the  heat  in  them  is  largely  generated  within  the 
liquor  they  coutain.  The  ammonia-gas  coming  from  the 
still  is  led  into  the  sulphuric  acid  with  which  the  saturators 
arc  charged  with  considerable  local  evolution  of  heat. 
IJrown  oil  of  vitriol  is  usually  employed  by  works  that  do 
not  make  acid,  but  chamber  acid  may  be  found  strong 
enough  to  answer  the  purpose  when  this  is  available.  The 
use  of  rectified  vitriol  would  be  wasteful  in  the  extreme, 
nevertheless  a  dearth  of  other  acid  may  justify  its  employ- 
ment rather  than  bring  operations  to  a  standstill.  It  may 
appear  superfluous  to  add  that  when  such  a  contingency 
occurs  it  should  be  seen  that  the  acid  does  not  outer  the 
saturator  anywhere  near  the  lead.  Indeed  the  best  plan 
would  be  to  dilute  it  with  due  precautions  before  passing  it 
into  the  saturator.  The  caution,  however,  may  be  worth 
noting,  for  the  writer  once  saw  a  hole  thus  produced  some 
6  in.  by  4  in.  in  lead  5  in.  thick,  a  result  that  might  have 
been  expected  by  anyone  who  considered  the  great  heat 
evolved  when  concentrated  acid  is  diluted. 

In  Mr.  Levinstein's  admirable  address  to  the  Manchester 
Section  of  our  Society,  printed  in  the  number  of  the  Journal 
just  to  hand,  great  stress  is  laid  on  the  importance  of 
technical  schools  to  impart  practical  knowledge  to  students 
who  may  subsequently  have  to  direct  manufacturing 
operations.  Whilst  not  minimising  in  the  least  the 
advantages  to  be  derived  from  such  a  course,  one  may 
point  out  that  there  is  an  equal  if  not  greater  necessity  for 
working  men,  the  actual  producers,  to  acquire  a  knowledge 
of  the  elementarj'  principles  of  science.  The  want  of  this 
frequently  leads  to  the  most  prejudicial  waste  and  damage 
to  their  employers,  and  of  course  indirectly  to  themselves. 
Certainly  it  may  happen  that  if  a  workman  tries  to  ascertain 
the  temperature  of  an  acid  by  floating  his  thermometer  and 
reading  it  as  if  he  were  taking  the  specific  gravity  of  the 
liquid,  the  incident  may  be  more  likely  to  raise  a  smile  than 
cause  grief  at  the  time,  but  on  reflection  it  will  be  admitted 
that  much  damage  must  occur  from  ignorance  of  an  analogous 
character  in  other  directions. 

A  knowledge  of  geometrical  rules  and  figures  may  not 
appear  so  important  to  the  man  who  has  to  use  lead  as  to 
the  worker  in  iron,  the  disposition  to  feel  that  lead  scrap 
is  worth  very  nearly  as  much  as  the  new  lead  being  always 
present.  None  the  less  it  may  be  a  real  misfortune  to  cut 
lead  to  waste  on  some  occasions,  and  when  a  man  has  to 
rip  open  a  new  leaden  scoop  formed  of  parallelograms  and 
triangles  in  order  to  make  another  like  it  the  benefit  that 
would  accrue  iu  his  case  from  a  better  knowledge  of 
geometry  is  very  apparent.  As  this  knowledge  is  equally 
useful  to  the  girl  who  has  to  cut  out  a  dress  from  the  piece, 
or  to  her  who  spends  her  time  in  fancy  work,  as  to  the  man 
who  has  to  shape  a  piece  of  wood  or  metal,  one  may  be 
permitted  to  express  the  opinion  that  practical  geometry 
(not  Euclid)  should  form  a  branch  of  elementary  education 
and  be  taught  to  every  boy  and  girl  in  the  land. 

This  might  go  hand-in-hand  with  free-hand  drawing  the 
universal  teaching  of  which  has  also  been  advocated,  but 
desirable  as*efiiciency  in  this  art  may  be,  in  the  opinion  of 
the  writer  it  is  far  below  geometrical  knowledge  for  practice 
purposes.  The  inaccurate  measurements  frequently  given 
by  men  who  one  would  think  might  be  trusted  encourages 
the  belief  that  a  little  geometrical  training  in  their  younger 
days  might  have  made  them  more  reliable.  Chemical 
industry  is  so  intimately  bound  up  with  the  mechanical  arts 
whose  very  essence  is  geometry,  that  it  may  be  inferred  a 
more  general  knowledge  of  the  principles  of  this  science 


would  put  an  end  to  many  imperfect  methods  that  promote 
waste.  Doubtless  we  want  good  officers  for  the  technical 
contests  in  which  as  a  nation  we  are  engaged  against  other 
countries  of  the  world,  but  although  it  is  not  impossible  that 
we  may  succeed  even  with  imperfect  soldiers,  the  result 
will  be  more  glorious  if  we  can  lead  good  men  to  victory. 


DiSCtJSSION. 

The  Chairman-  said  that  Mr.  Carulla  in  his  paper  had 
touched  upon  points  of  very  considerable  interest.  He 
did  not,  himself,  profess  to  have  any  special  knowledge  of 
lead,  but  he  did  recollect  one  statement,  which  he  had 
acquired  probably  from  the  text-books,  and  that  was  that 
the  presence  of  a  certain  proportion  of  antimony  in 
chamber  lead  was  advantageous  in  protecting  the  metal 
from  the  action  of  sulphuric  acid.  In  "  Thorpe's 
Dictionary  "  reference  was  made  to  researches  by  Calvert 
and  Johnson,  and  others  who  had  come  to  the  conclusion 
that  lead  containing  a  proportion  of  impurities  was  better 
than  lead  which  was  pure  and  free  from  these  impurities. 
It  seemed  strange  that  it  had  taken  manufacturers  so  long 
to  find  out  what  lead  was  best  to  use  for  sulphuric  acid 
chambers.  We  had  still  much  to  learn  as  to  the  effect  of 
small  quantities  of  foreign  elements  upon  metals  generally. 
Copper  occurred  to  him  as  an  important  example.  We 
found  engineers  specifying  that  locomotive  fire-box  plates 
should  be  made  of  pure  copper,  whereas  the  opinion  was 
gaining  ground  that  a  moderate  proportion  of  arsenic  was  a 
great  advantage,  though  he  did  not  know  that  the  subject 
had  ever  been  scientifically  investigated.  The  Research 
Committee  of  the  Institution  of  Mechanical  Engineers  had 
an  intricate  and  difficult  subject  under  investigation,  the 
results  of  which  would  be  of  great  value.  He  congratulated 
the  author  of  the  paper  upon  the  application  of  scientific 
reasoning  in  order  to  find  a  protection  for  his  leaden  pans. 
He  had  adopted  a  very  ingenious  arrangement.  One 
would  have  thought  that  the  use  of  high  pressure  steam 
under  the  pan  would  have  been  safer,  but  perhaps  it  would 
not  be  so  easy  to  supply  steam  as,  of  course,  the  top  of  the 
existing  furnace  was  used  in  this  case  and  the  evaporation- 
was  done  by  waste  heat. 

Professor  Clowes  said  he  would  like  to  ask  the  writer 
of  the  paper  a  few  questions.  He  wished  to  know  how  the 
iron  surface  became  corrugated  permanently.  He  would 
like  to  know  also  whether  these  lead  evaporation  pans 
were  used  to  any  large  extent.  He  had  been  to  a  fair 
number  of  vitriol  works  in  different  parts  of  the  country 
and  he  had  not  seen  many  of  them.  They  wished  Mr. 
Carulla  a  wide  adoption  of  his  patent.  Professor  Clowes 
further  stated  that  he  had  had  occa&ion  to  report  to  an 
engineering  firm  why  their  leaden  saturators  became 
violently  attacked  by  heating  strong  sulphuric  acid  in  them. 
The  specimen  of  lead  cut  off  the  saturator,  when  heated 
with  the  boiling  oil  of  vitriol  used,  gave  off  torrents  of 
sulphur  dioxide,  with  formation  of  lead  sulphate.  This 
action  could  not  be  repeated  with  other  samples  of  lead 
and  of  strong  acid  in  the  laboratory ;  would  Mr.  Carulla 
express  an  opinion  as  to  whether  the  difference  noticed  was 
due  to  a  difference  in  the  acid  or  in  the  lead .' 

Mr.  Taylor  said  he  believed  that  competition  and 
reduced  prices  had  of  late  years  led  to  inferiority,  and  he 
asked  the  writer  of  the  paper  whether  he  could  suggest  any 
ready  tests  for  determining  the  quahty  of  chemical  and 
other  lead  upon  its  deflvery  from  the  manufacturer. 

Mr.  Forth  mentioned  an  instance  of  a  bleacher's  lead- 
lined  cistern,  used  for  holdmg  dilute  H^SO^,  wearing  out  in 
a  very  much  shorter  time  than  similar  ones  which  had  been 
used  in  precisely  the  same  way.  He  wondered  whether  the 
bismuth  given  in  Mr.  Carulla's  analysis  of  lead  could  vary 
enough  to  be  the  cause. 

Mr.  Patox  pointed  out  that  lead  has  such  a  low  limit 
of  elasticity  that  he  thought,  even  with  the  suggested 
arrangement  of  corrugated  iron  bed,  the  buckling  of  the 
lead  would  still  occur  in  the  form  of  little  folds  on  the 
larger  corrugations  of  the  cast-iron  plates.     He  also  thought 

c  2 


■20 


THE  JOUBNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEZ. 


[Jan.  31, 1893. 


the  results  obtained  with  the  treble  thickness  of  metals 
somewhat  interesting,  for  they  were  hardly  what  might 
have  been  expected. 

Mr.  Carvlla  said  in  reply  to  Professor  Clowes  that  the 
corrugation  arrangement,  as  Mr.  Paton  had  stated,  was 
simply  suggestive.  With  regard  to  another  question  as  to 
a  saturator  which  had  disappeared  suddenly,  it  seemed  to 
him  that  there  could  not  be  much  doubt  that  it  was  due  to 
the  heat  produced  by  the  strong  acid  entering  into  com- 
bination with  the  ammonia  and  steam  from  the  still.  The 
contact  of  oil  of  vitriol  even  with  water  might  induce  a 
temperature  sufficient  to  cause  an  explosion.  As  to  weak 
acid  and  its  action  on  lead,  the  quicker  wear  of  the  dilute 
acid  vessel  was  probably  due,  as  Mr.  Forth  had  anticipated, 
to  the  bismuth  in  the  lead. 


Mr.  Carulia  sends  the  following  supplementary  note  : — 

When  replying  to  the  discussion  on  my  paper  (see  above) 
I  omitted  to  answer  Mr.  C.  Taylor's  important  question 
whether  there  is  any  ready  test  to  ascertain  the  purity  of 
lead  when  it  comes  into  the  works.  The  readiest  test  would 
appear  to  be  to  find  out  its  specific  gravity,  at  any  rate 
if  Percy's  statement  be  correct  that  "  the  specific  gravity 
of  lead  is  diminished  by  the  presence  in  sensible  proportion 
of  any  of  the  substances  which  constitute  the  usual  im- 
purities in  commercial  varieties  of  the  metal ;  so  that 
other  things  being  equal,  the  greater  the  purity  the  higher 
the  specific  gravity  of  lead  "  ("  Percy's  Metallurgy  Lead," 
page  4). 

Mr.  Archbutt  has  been  good  enough  to  call  my  attention 
since  the  meeting  to  the  researches  of  L.  Pitkin  given  in 
two  papers  that  appeared  in  the  "  Journal  of  the  American 
Chemical  Society,"  republished  in  "The  Analyst"  for  1884, 
pp.  119 — 125.  The  following  paragraphs  on  the  question  of 
testing  raised  by  Mr.  Taylor  are  worth  quoting  : — 

"  We  can  easily  see  from  the  results  we  have  obtained  the 
importance  of  testing  the  lead  employed  in  HoSO^  working, 
and  for  this  no  extended  analysis  is  required.  The  operation 
consists  simply  in  immersing  the  lead  in  acid,  more  or  less 
concentrated,  according  to  the  strength  of  the  acid  with 
which  it  will  be  brought  into  contact  in  actual  working, 
and  at  the  temperature  to  which  it  will  be  subjected  in  the 
manufacture  of  acid." 

"  Mr.  MacTear  says :  — '  The  simplest  safeguard  against 
risk  to  pans,  &c.,  giving  way  would  be  a  careful  testing  of 
the  lead  previous  to  being  made  into  sheets.  For  this 
purpose  it  will  not  be  necessary  to  make  an  analysis,  but 
simply  to  put  clean  thin  shavings  of  lead  into  a  test-tube 
and  cover  with  pare  cold  vitriol ;  the  amount  of  action 
would  then  be  clearly  visible.'  " 

"  It  is,  however,  clear  that  the  action  of  cold  acid  is  no 
sure  criterion  of  the  effect  that  hot  acid  will  have  upon  the 
lead ;  so,  to  avoid  error,  it  is  much  safer  to  test  the  lead 
under  the  conditions  of  its  actual  employment." 

If  your  space  will  allow  I  would  refer  to  the  remarkable 
results  obtained  by  Pitkin  with  the  alloys  of  lead  and 
bismuth.  It  should  be  stated  that  he  exposed  a  surface 
of  2  sq.  in.  of  the  alloy  under  investigation  to  the  action 
of  10  cc.  of  c.p.  sulphuric  acid  of  sp.  gr.  1,825  at  a 
temperature  of  100°  C.  for  one  hour.  The  amount  of 
lead  or  alloy  converted  into  sulphate  per  square  foot  is 
given  in  grammes. 

The  results  he  obtained  are  as  follows  : — 

Grammes. 

57.  Pb  100  parts,  Bi  ^  part 24-840 

58.  „  Bil     , 22-at8 

59.  „  Bi  2  parts rSM 

60.  „  Bi3     , 1-008 

61.  „  Bio     „       1-008 

6-2.  „  BilO   „      2-160 

The  results  given  in  57  and  58  appeared  so  exceptional, 
not  only  in  comparison  with  other  alloys — when  the 
corrosion  at  most  reached  only  4-392  grms.-^but  in  regard 
to   the   sudden  change  shown  in   59    and  60   that   Pitkin 


decided  to  make  experiments  57,  58,  and  60  in  duplicate, 
obtaining — 

Grammes, 

57.  (Duplicate)  Pb  100  parts,  Bi  i  part 25-9-20 

58.  „  Bil     „     22-750 

60,  „  Bi  3  parts....      1-2-24 

The  author  continues  "  AVe  here  have  a  case  in  which 
not  only  the  relative  solubility  in  hot  or  cold  acid  is 
changed  as  regards  other  alloys,  but  one  in  which  an 
excess  of  the  deleterious  substance  seems  to  act  as  a 
corrective." 

"  The  alloys  containing  i  and  1  part  of  bismuth  to 
100  of  lead  gave  off  gas  very  plentifully,  not  only  at  the 
start,  but  throughout  the  whole  hour,  while  the  acid  became 
opaque  almost  immediately,  and  the  lead  sulphate  formed 
could  be  removed  in  scales  at  the  end  of  the  experiment." 

These  very  interesting  experiments  throw  much  light  on 
several  points  raised  during  the  discussion,  besides  being  of 
considerable  importance  practically. 


(ilasigolD  mti  ^totti^f)  Section. 
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SESSION  1892-93. 


Meeting  held   in  the  Societies'  Rooms,  207,  Bath  Street, 
Glasgow,  on  Tuesday,  November  1st,  1892. 


MK.    CHAS.    A.    FAWSltT    IX    THE    CHAIK. 


DISCUSSION  ON  MR.  D.  R.  STEUART'S  PAPER  ON 
"THE  FLASH-POINT  AND  HEAT  OF  BURNING 
OF  MINERAL  OIL." 

Part  I. 

Mr.  Beilby  said  that  in  the  report  of  Sir  Frederick  Abel 
and  Mr.  Redwood,  it  was  throughout  assumed  that  safety 
was  to  be  gained  by  modification  of  the  lamps  alone.  From 
that  point  of  view  the  report  appeared  to  deal  with  the 
question  in  a  very  satisfactory-  way.  Possibly  that  satisfac- 
tory treatment  of  the  one  phase  of  the  question  might  have 
blinded  some  of  them  to  the  absence  of  Any  practical 
suggestions  as  to  the  other  and  larger  side,  viz. : — the 
modification  of  the  oil  itself  so  as  to  ensure  safety.  He  said 
the  absence  of  practical  suggestions  as  to  the  oil,  because  as 
Mr,  Steuart  had  shown,  though  a  new  theory  as  to  the 
safety  of  low  flash  oils  was  advanced,  no  attempt  was  made 
to  follow  this  theory  to  its  practical  conclusions  ;  for 
instance,  it  was  not  proposed  that  the  flash  point  should  be 
brought  below  73  degrees  with  a  view  to  increasing  the  safety 


Jan.  31, 1893.  J       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAXi  INDUSTRY. 


21 


of  the  public.  As  ho  understood  it,  Mr.  Steuart's  paper 
amounted  to  a  pk-a  for  the  consideration  of  that  phase  of 
the  (luestion  which  had  been  practically  passed  over  in  the 
official  report.  Mr.  Steuart  had  acted  wisely  in  brinjrinfr  the 
matter  before  an  independent  Society  like  this,  and  he 
ventured  to  suggest  that  it  was  a  subject  which  the  Scottish 
Section  might  take  up  and  i)ronounce  upon  in  an  unbiassed 
spirit.  All,  or  most  of  the  chemists  of  the  Scottish  oil  trade 
were  members  of  the  Section,  and  it  would  be  for  them,  if 
they  saw  tit,  to  confirm  or  controvert  Mr.  Steuart's  experi- 
ments and  the  conclusions  he  had  founded  upon  them.  On 
the  other  hand  it  was  to  be  hoped  that  members  and  others 
who  were  not  commercially  connected  with  the  trade  would 
so  take  part  in  the  proceedings  as  to  guard  against  any 
undue  preponderance  of  the  trade  point  of  view.  The 
questions  raised  in  the  paper  were  few  and  simple.  What 
was  the  highest  temperature  reached  by  ordinary  lamps 
burning  under  such  unfavourable  conditions  as  were  likely 
to  be  met  with  in  ordinary  life  'i  Having  ascertained  this, 
•were  there  good  reasons  why  the  Government  flash  point 
should  not  be  raised  to  such  a  point  above  the  maximum 
lamp  temperature  as  would  ensure  that  there  never  could  be 
an  explosive  mixture  of  oil  vapours  and  air  in  the  lamp,  so 
that  oil  spilt  from  the  lamp  would  not  give  off  inflammable 
vapour.  Surely  such  a  condition  in  the  lamp  was  more 
worthy  to  be  called  safe  than  that  referred  to  in  the  official 
report  where  the  safety  or  danger  turned  merely  on  the 
degree  of  explosibility  of  the  vapour  which  was  recognised 
as  necessarily  existing  in  the  upper  part  of  the  lamp. 
Mr.  Steuart's  experiments  seemed  to  him  to  answer  both  of 
these  questions  in  a  satisfactor}'  wa}',  but  naturally  it  was  a 
subject  in  which  the  observations  of  many  experimenters 
would  be  valuable. 

Mr.  W.  IvisON  Macadam  said  that  the  oil  he  burned  at 
home  had  a  flash  point  of  147^,  and  he  was  of  opinion 
that  burning  oil  should  not  have  a  flash  point  of  less  than 
100°.  He  agreed  with  Mr.  Steuart  when  he  spoke  of  the 
American  oils  being  not  homogeneous  in  character.  Any 
one  who  tested  samples  of  oils  must  have  been  struck 
with  the  difference  in  composition  between  foreign  oils  as 
compared  with  Scotch  oils.  For  safety  he  considered  oil 
as  one  of  the  best  illuminants. 

Mr.  J.  A.  Thomsox  said  that  it  seemed  to  him  very 
strange  that  the  Government  should  fix  the  minimum  flash 
point  of  oils  used  by  themselves  at  105\  while  for  the 
general  public  they  considered  an  oil  with  73°  flasli  as 
safe  enough.  Another  strange  thing  appeared  in  the 
Inflammable  Liquids  Bill.  That  Bill  imposed  very  stringent 
regulations  upon  the  general  public,  but  there  was  one 
clause  in  it  which  exempted  nearly  all  Government  depart- 
ments from  its  control.  A  very  great  danger  existed  in 
London  and  other  I]nglish  towns,  where  petroleum  was 
extensively  hawked  through  the  streets,  by  fixing  the  flash 
point  as  low  as  73°,  whereas  if  it  were  fixed  at  100°  or  105° 
this  would  be  avoided. 


Meeting  held  in  the  Philosophical  Institution,  Edinburgh, 
on  Tuesday,  Gth  December,  1892. 


MR.    CHAS.    A.    FAWSITT    IN    THK    CHAIR. 


DISCUSSION  ON  MR.  D.  E.  STEUART'S  PAPER  ON 
"  THE  FLASH-POINT  AND  HEAT  OF  BURNING 
OF  MINERAL  OIL." 

Part  1 1. 

Mr.  E.  C.  C.  Stanford  wrote,  regretting  that  a  previous 
engagement  prevented  his  attending  the  meeting,  and 
stating  that  he  thought  the  question  was  simply  whether 
the  Government  standard  flash-point  of  73°  was  safe  for 
burning  oils  for  general  use.  For  Government  use  it 
evidently  was  not,  seeing  that  they  required  1  Oo°  for  the 
War  Office,  and  14.5°  for  lighthouses.      Could   it  therefore 


be  safe  for  the  general  public,  especially  the  ignorant  and 
poor  ?  It  appeared  to  him  that  lOC^  was  quite  low  enough 
for  i)iibli(;  safety,  and  that  a  reform  in  the  law  was  required. 
All  safety-lamps  he  regarded  as  a  confession  of  weakness 
somewhere.  The  safest  general  lamp  would  always  be  that 
M-hicli  burns  the  safest  oil.  .V  safety-lamp  attacked  the 
problem  at  the  wrong  end.  He  had  had  long  experience 
in  the  use  of  oils  for  lighting,  and  had  come  to  the  con- 
clusion that  the  ideal  lamp  was  that  in  the  lighthouses 
where  the  oil  was  raised  to  the  level  of  the  wick.  This 
would  recjuire  the  use  of  a  safe  oil,  and  probably  some 
expeisive  sort  of  moderator  lamp.  He  much  preferred 
glass  reservoirs  to  metal  ones. 

The  Chairman,  in  opening  the  discussion,  said  that 
Air.  Steuart's  paper  brought  before  them  very  forcibly  the 
danger  of  burning  low  flash  oils.  That  a  large  amount  of 
interest  had  been  awakened  in  the  matter  was  plain  from 
the  numbtT  of  letters  and  articles  which  had  appeared  in 
the  journals  and  newspapers  since  the  paper  was  read. 
The  consensus  of  opinion  seemed  to  be  that  the  majority  of 
lamp  accidents  had  occurred  on  account  of  the  low  flash- 
point of  the  oils.  The  matter  was  not  a  local  question,  but 
was  one  of  national  importance,  and,  if  the  Society  could 
bj'  any  means  prevent  or  lessen  the  occurrence  of  accidents, 
it  would  be  doing  a  national  service.  He  thought  the  re- 
marks should  be  confined  to  the  question,  whether  oil  of 
73°  F.  flash-point — no  matter  whether  Scottish,  Russian, 
or  American — was  safe  for  burning  in  any  lamp.  It  would, 
of  course,  be  advisable  to  hear  the  remarks  of  oil  chemists, 
and  business  representatives  from  the  oil  companies ;  but 
they  must  also  obtain  the  opinion  of  disinterested  parties, 
because  outsiders  would  naturally  say,  if  only  oil  chemists 
took  part  in  the  discussion,  that  it  was  one-sided.  If  they 
concluded  that  oil  of  73^  F.  flash  was  not  safe,  then  they 
must  certainly  aim  at  some  practical  issue  ;  but  what  prac- 
tical form  the  issue  would  take  would  have  to  be  settled 
after  they  had  heard  the  views  of  the  meeting.  Should  a 
committee  be  formed  to  make  further  investigations,  it 
might  be  well  to  ask  some  independent  gentlemen  to  make 
a  few  experiments,  or  review  the  evidence,  and  give  the 
section  their  report,  because  to  outsiders — while  ]Mr.  Steuart 
brought  everything-  forcibly  before  members  of  the  Society, 
and  his  figures  seemed  quite  correct, — the  paper  had  perhaps 
a  savour  of  the  Scottish  oil  trade.  The  Glasgow  Chamber 
of  Commerce,  he  knew,  was  very  stiff  to  move  in  such 
matters,  but  the  Edinburgh  Chamber  of  Commerce  might 
be  persuaded  to  take  the  matter  up  and  carry  it  forward. 
It  seemed  to  him  to  be  a  point  of  great  interest  to  the 
country  generally,  and,  therefore,  quite  a  subject  for  the 
Chamber  of  Commerce  to  investigate. 

Mr.  Steuart  said,  in  the  paper  he  read  in  Glasgow,  he 
argued  that  the  temperature  of  the  climate  and  the  heat 
developed  in  lamps  by  burning,  demanded  100°  F.  as  a 
minimum  flash  point.  He  thought  that  this  was  a  matter 
that  all  could  appreciate  and  pass  judgment  on.  Abel  and 
Rc'lwood's  report  practically  said  that  safety  .should  be 
sought  in  the  lamp,  and  that  oil  with  the  present  flash-point 
of  73°  was  safer  than  an  oil  of  a  higher  flash,  and  as  they 
thought  that  high  flashing  oils  developed  more  heat  in 
burning,  they  warned  people  against  trusting  to  those  oils. 
His  experiments  proved,  he  thought,  that  the  general  rule, 
as  far  as  there  was  a  rule  in  the  matter  at  all,  was  that 
higher  flashing  oils  tended  to  produce  less  heat,  and,  there- 
fore, were  safer  in  every  respect.  The  numerous  deaths 
caused  bj' lamp  explosions,  and  the  greater  destruction  of 
property  arising  from  oil  fires,  M'arned  the  public  to  inves- 
tigate the  matter  anew,  so  that,  if  possible,  the  mineral  oil 
trade  might  be  developed  on  lines  consistent  with  public 
safety. 

The  dangers  of  storing  and  carrying  low  flash  oils  were 
very  obvious.  The  facts  regarding  them  were  to  be  found 
in  a  Memorandum  on  the  Inflammable  Liquids  Bill,  1891, 
to  be  had  from  Eyre  and  Spottiswoode,  price  Is.  In  this 
were  also  to  be  found  the  flash-points  adopted  in  other 
countries,  and  in  the  different  States  of  North  America  and 
Canada,  and  the  regulations  for  storage  and  sale  of  oils. 

The  different  States  of  the  Union  had  different  regula- 
tions, the  test  varying  from   100°  to  150°  fire  point.     Some 
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States  had  adopted  a  close  test  of  120°.  Canada,  which  was 
a  petroleum-producing  country,  had  safety  point  95°  Abel 
test.  In  Germany  the  point  between  spirit  and  burning  oil 
was  21°  C.  (70°  F.)  with  restrictions  as  to  storage  and  sale 
of  both.  In  Austi-ia  it  was  100°  open  test.  If  they  in 
Britain  were  in  error,  they  were,  by  their  example, 
responsible  for  the  deaths  and  the  destruction  of  property 
occurring  in  other  countries. 

At  the  inquest  on  Lord  Romilly  in  London,  "  Mr.  Alfred 
Spencer,  deputy  clerk  to  the  County  Council,  gave  evidence 
as  an  expert  under  the  Petroleum  Acts.  He  said  that  the 
oil  used  in  the  lamps  of  the  late  Lorvl  Romilly  was  of  the 
best  quality.  These  high  test  oils  were,  however,  practically 
no  safer  in  actual  use  than  the  ordinary  petroleum  oils  used 
by  the  poor  people  In  fact,  under  certain  conditions,  they 
were  a  greater  danger,  because  they  generated  a  greater 
heat,  and  thus  gave  off  an  inflammable  vapour  at  an  earlier 
period."  These  words  were  from  a  London  daily  paper, 
and  showed  that  the  interpretation  which  he  had  put  on 
Abel  and  Redwood's  report  was  the  natural  one.  In  con- 
nection with  this  case,  Mr.  Redwood  afterwards  explained 
that  his  remark  in  the  report  did  not  apply  to  such  oils  as 
Lord  Romilly  had,  viz.,  the  high-flashing,  water-white 
petroleums,  as  these  burn  with  less  tendency  to  heat  than 
the  ordinary  petroleum,  but  that  if  ordinary  petroleum  had 
its  flash-point  raised  by  merely  distilling  ofl'  some  naphtha 
then  the  higher  flashing  residue  so  obtained  might  produce 
extra  heat,  and  that  it  M'as  by  trying  an  experiment  of  this 
kind  that  Abel  and  he  obtained  the  higher  heat  with  the 
higher  flashing  oil.  He  (Mr.  Steuart)  had  experimented  by 
distilling  off  some  naphtha  from  ordinary  petroleum,  and 
taking  the  residue  without  distillation  and  comparing  it 
with  some  of  the  original  oil.  Distilling  off  naphtha  in  this 
way  darkened  the  oil  owing  to  decomposition  of  the  sulpho- 
coiiipounds,  which,  with  their  decomposition  products,  were 
concentrated  in  the  residual  oil.  He  found  a  slightly  higher 
temperature  in  some  cases  with  the  residue,  in  others  not ; 
but  in  no  case  did  he  consider  that  the  increase  in  tempe- 
rature would  neutralise  the  effect  of  higher  flash.  He,  at 
most,  got  3°  higher,  and  it  would  have  had  to  be  22°  to 
neutralise  the  height  of  flash.  In  another  case,  where  there 
were  50°  of  difference  in  flash  the  higher  flash  gave  the 
least  heat.  But  he  thought  those  present  would  see  that 
treated  oil  with  naplitha  distilled  off  was  not  comparable 
witli  oil  in  its  original  state.  In  the  experiments  he  gave  in 
his  paper  he  distilled  all  over  so  as  to  ensure  the  oils  being 
quite  comparable.  If  the  Amei'icans  made  an  oil  of  higher 
flash  they  had  to  keep  out  a  little  heavy  oil  as  well  as 
naphtha,  otherwise  the  oil  would  not  burn  well.  So  the 
dangerous  oil  that  Abel  and  Redwood  were  so  carefully 
guarding  people  against  was  one  that  was  never  put  in  the 
market  and  never  would  be.  He  was  vary  much  pleased  to 
find  that  with  respect  to  the  high  flash  oils  in  the  market, 
Mr.  Redwood  held  the  same  opinion  in  regard  to  their 
increased  safety  as  every  other  scientific  man. 

It  seemed  to  be  a  common  result  of  allowing  a  lamp  to 
burn  low  to  get  a  higher  temperature  developed  at  the 
burner.  With  the  lamps  he  had  he  could  not  get  this 
increase  of  temperature  ;  to  burn  the  lamps  low  with  him 
was  always  to  reduce  the  temperature.  Why  should  burning 
a  lamp  low  cause  heating?  No  doubt  because  the  flame 
was  brought  into  closer  contact  with  burner  and  dome. 
With  an  ordinary  large  flame  it  was  only  comparatively 
cool  unburned  gases  that  were  near  the  metal  of  the  lamp. 
One  would  expect  th<at  with  the  small  flame  caused  by 
heavy  oil  being  present,  increase  of  temperature  of  burner 
might  take  place.  With  the  lamps  he  used,  as  a  general 
rule,  he  got  a  lower  temperature.  There  might  be  lamps 
that  gave  a  higher  heat  with  oils  containing  a  heavy  oil 
residue.  High  flash  did  not  necessitate  the  presence  of 
heavy  oil ;  and  even  with  heavy  oil  left  in  he  did  not  think 

the    extra  safety    of  the   higher  flash  could  be  anything 

like  neutralised. 

He  thought  he  had  thoroughly  disposed  of  Abel  and 
Redwood's  remark — "  that  safety  in  the  case  of  mineral  oils 
is  not  to  be  secured  simply  by  the  employment  of  oils  of 
comparatively  high  flashing  point,  and  that  the  use  of  such 
oils  may  even,  in  certain  circumstances,  give  rise  to  danuers 
which  aie  small,  if  not  entirely  absent,  with  oils  of  com- 


paratively low  flashing  point."  He  thought  he  had  proved 
that  high  flash  was  increased  safety  in  proportion  to  the 
flash  point,  and,  as  a  general  rule,  even  more  than  in 
proportion  ;  and  there  was  no  unknown  danger  to  counter- 
balance this  result,  but  that  Messrs.  Abel  and  Redwood's 
remark  arose  from  the  mistake  he  had  pointed  out.  He 
thought  Abel  and  Redwood's  proposal  to  attain  safety  in  a 
lamp  from  low  flashing  oil  warmed  by  the  burning,  an 
exceedingly  foolish  and  dangerous  one,  and  was  sure  from 
theory  that  safety  even  from  explosion  could  not  be  attained 
in  this  way. 

He  had  tried  experiments,  heating  the  lamp  in  a  Avater- 
bath  and  exploding  the  vapours  with  electric  spark.  The 
oil  reservoir  was  half  filled  with  Royal  Daylight  Petroleum 
flashing  at  80°.  He  found  that  the  oil  attained  the  tempe- 
rature of  the  bath  in  25  minutes  and  he  heated  for  half  an 
hour.  In  one  series  of  experiments  made  in  imitation  of  the 
ordinary  lamps  in  use  in  Scotland  he  corked  the  reservoir 
tight ;  he  exploded  the  mixture  at  85°,  90°,  95°,  and  so  on 
at  every  five  degrees  up  to  140°.  All  exploded  violently. 
Dr.  W.  Thorner  had  experimented  on  exploding  vapours, 
but  he  had  only  tried  the  lowest  temperature  at  which  he 
could  get  an  explosion,  which,  on  the  average,  was  less  than 
1°  above  the  Abel  flash-point,  and  in  general  the  explosions 
were  not  violent.  Dr.  Thornev's  experiments  were  published 
in  "  Chemiker  Zeitung,"  1886,  Nos.  34—39,  80—86,  and 
translated  in  "Oil  and  Colourman's  Journal,"  August  1886, 
March,  Jn\y,  and  August  1887.  As  far  iis  he  (Mr.  Steuart) 
could  judge,  the  explosions  were  all  about  the  same  severity. 
He  tried  some  experiments  with  a  hole  in  the  cork,  so  that 
the  vapour  might  blow  out  the  air.  After  heating  1|  hours 
at  120°  he  got  a  sharp  explosion.  So  at  40°  above  the 
flash-point  the  safety  point  had  not  been  reached.  With 
1^  hours  at  140°,  however,  there  was  no  explosion.  He 
tried  another  sample  of  Daylight  Petroleum,  which  flushed 
at  73°,  in  a  similar  manner,  Avith  a  hole  in  the  cork.  After 
labours  at  93°,  20°  above  the  flash-point  he  got  a  sharp 
explosion,  and  the  same  after  1  hour's  heat  at  113°,  40° 
above  the  flashing  point.  So  the  Abel  and  Redwood's 
so-called  safest  condition  was  not  to  be  reached  in  any 
practical  temperature  of  lamps,  and  if  it  were,  it  could  not 
be  depended  on  to  have  been  reached  in  any  particular  case, 
but  to  reach  that  state  in  every  case,  the  state  of  greatest 
danger  had  first  to  be  passed  through. 

Ordinary  Scotch  730  naphtha,  heated  in  the  reservoir  of 
an  ordinary  paraffin  oil  lamp,  half  filled,  did  not  explode 
after  heating  to  80°  for  ll  hours.  So  if  anybod}'  wished 
to  attain  in  their  lamps  the  greatest  safety  conceivable  by 
these  authorities,  they  would  have  to  fill  their  lamps  with 
naphtha ;  but  how  long  it  was  before  the  safe  state  was 
reached,  he  had  not  tested. 

In  contrast  to  Abel  and  Redwood's  recommendation  of 
attaining  safety  wiih  strong  metal  lamps,  and  vapours  in 
oil  reservoirs  guarded  by  wire-gauze,  as  in  a  miner's  safety 
lamp,  Mr.  Steuart  quoted  from  Dr.  Chandler,  chemist  to 
the  Department  of  Health  of  the  City  of  Xew  York,  who 
says,  "  It  is  an  axiom  that  no  lamp  is  safe  with  dangerous 
oil,  and  every  lamp  is  safe  with  safe  oil.  *  *  *  Xor 
is  any  oil  safe  that  can  be  set  on  fire  at  the  ordinary 
temperature  of  the  air.  *  *  *  Half  the  so-called 
safety  lamps  are  no  safer  than  those  which  make  no 
claim  to  safety,  while  the  other  half  are  only  safe  as  long 
as  they  are  in  perfect  order,  and  subject  to  no  careless- 
ness in  the  filling  or  handling.  Persons  will  be  careless 
and  thoughtless ;  it  is  human  nature  to  be  so.  What  we 
want  is  safe  oil ;  with  it  all  lamps  will  be  safe.  The 
safety  lamp  is  positively  objectionable,  as  it  leads  persons 
to  purchase  dangerous  oils  without  question.  They  allay 
one's  fears  of  explosive  oils,  and  the  accident,  which  is 
much  more  likely  to  occur  outside  than  within  the  lamp, 
is  just  as  likely  to  take  place." 

This  report  Avas  written  in  1871,  but  it  was  common  sense 
for  all  time.  Dr.  Chandler  said  common  petroleum  flashed 
at  86°,  and  he  thought  all  should  be  made  100°  flash.  He 
showed  how  this  could  be  done  by  cutting  out  the  naphtha. 
He  said,  "  The  increased  expense  of  this  plan  would  not 
reach  more  than  three  or  four  cents  per  gallon.  The 
addition  would  be  cheerfully  paid  by  the  consumer  to 
insure  himself    and  his  wife  and  familv  from  a  horrible 


Jaii.31,18C'.i. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


23 


death."  Mr.  Steuart  was  sure  that  increasing  the  fla.sh 
to  lorr  V.  wrnilil  not  increase  the  price  in  this  country  by 
more  than  oni-  penny  pir  gallon. 

The  (lanfjor  of  onlinsiry  petroleum  at  present  was  not 
an  innifjinary  one.  Mr.  Altiefl  Spencer  gave  (from  the 
Kegistrar-General's  Ueturiis)  the  average  number  of  deaths 
from  lamp  explosions  as  100  a  year  in  England  and  Wales, 
and  he  believed  there  were  twice  as  many  from  upsetting 
of  lamps.  That  would  make  a  total  of  :500  deaths  per  year 
for  England  and  Wales.  Then  there  was  the  destruction 
of  property,  and  the  constant  fear  of  accident.  Against 
the  proposed  change  of  flasli-point,  there  would  be  a 
temporary  inconvenience  and  decreased  dividend  to  the 
foreign  producers  of  petroleum.  This,  he  was  sure,  would 
only  be  temporary.  And  what  was  still  a  greater  objection, 
un  increase  in  the  price  of  oil  to  the  poor,  of  perhaps  a 
penny  per  gallon.  The  oil  of  the  rich  would  probalily  be 
cheapened.  The  saving  of  life  and  property,  and  the  absence 
of  risk  and  fear,  were  strong  reasons  for  the  proposed 
alteration. 

By  the  extinction  of  the  Scottish  oil  trade,  they  would  be 
at  the  mercy  of  foreigners,  who  would  combine  to  raise  the 
price  of  oil,  and  iu  time  of  war,  with  foreign  trade  impeded, 
the  inconvenience  and  hardship  to  the  poor  would  be  very 
great.  Yet  not  even  to  avoid  this  would  he  propose  any- 
tiiing  of  the  nature  of  protection.  If  the  home  trade  could 
not  compete  with  foreigners  on  true  terms  of  equahty,  it 
Buould  cease  to  exist.  He  would,  however,  like  the  trade 
to  get  fair  play  in  the  competition.  He  did  not  think, 
however,  that  the  Scotch  oil  manufacture  was  in  danger 
of  extinct iou  at  present. 

His  experiments  vere  more  than  sufficient  in  his  own 
opinion  to  neutralise  the  report  by  Abel  and  iledwood ; 
but  he  could  not  expect  others  to  be  so  easily  satisfied. 
He  might  be  looked  on  as  an  interested  A\-itness.  If  so,  a 
committee  should  be  appointed  of  sufficient  weight  to  satLst}- 
the  world.  It  was  ascertainable  facts  they  had  to  deal  with, 
and  mere  opinion  was  nothing.  If  high  flash  did  not  produce 
extra  heat  iu  burning,  then  the  higher  the  flash,  the  safer 
the  oil. 

He  thought  it  was  most  important  that  qualified  men 
outside  the  tr/ide  should  speak  and  tell  them,  whether  they 
considered  that  the  flash-point  should  be  raised,  and  also 
whether  they  were  sure  that  by  doing  so,  they  were  not 
incurring  any  other  danger.  If  all  were  satisfied  as  to  these 
points  already,  and  passed  a  resolution  to  that  effect,  no 
doubt  it  would  help  greatly  to  induce  the  Government  to 
reconsider  and  re-investigate  the  matter.  He  thought  100^ 
was  quite  safe  enough  for  ordinary  lamps  in  an  ordinary 
state  of  cleanness.  They  must  not  go  beyond  the  practical 
requirements  of  the  cas3  for  fear  of  raising  the  price  too 
much.  There  had  been  a  few  bad  accidents  from  over- 
turning lamps  with  high  flash  oil,  but  tliey  must  not  let 
these  influence  them  more  than  justice  required.  Flour 
dust  in  mills  was  explosive,  and  coal  dust  in  mines,  yet 
flour  and  coals  were  not  looked  on  as  dangerous ;  so  neither 
sliould  high  flash  oil  be  looked  on  with  any  fear,  or  burdened 
with  onerous  restrictions,  because  of  a  few  fires  produced  by 
unusual  circumstances  not  likely  to  be  repeated. 

Mr.  J.  Grav  said  he  thought  it  would  be  admitted  by 
all  who  looked  at  the  subject  in  an  unbiassed  way,  that  a 
clear  case  had  been  made  out  by  Mr.  Steuart  in  favour  of 
raising  the  legal  minimum  flash-point  of  burning  oil. 

He  hoped  to  have  had  some  experiments  made  in  con- 
nection with  the  subject,  but  his  time  had  been  other^vise 
taken  up  since  the  reading  of  ^Ir.  Steuart's  paper.  He  had 
observed,  however,  that  in  the  case  of  an  ordinary  Scotch 
burning  oil  flashing  about  120^  F.,  and  working  with  a 
small  oil  container  filled  exactly  half-full  (which  condition 
might  be  taken  as  a  probable  average  of  the  lamps  in  general 
use),  the  temperature  required  to  produce  an  explosive 
mixture  was  considerably  above  the  flash  point  of  the  oil, 
whilst,  in  the  case  of  a  sample  of  American  petroleum, 
flashing  at  76'  F.,  the  difference  between  the  flash-point 
and  the  temperature  at  which  an  explosive  mixture  was 
formed,  under  exactly  similar  conditions,  was  very  much 
less.  The  explosive  force  in  the  case  of  the  low  flash-point 
oil  was  slightly  greater  than  in  the  case  of  the  high  flash- 
point oil.     In  his  experiments,  the   explosions  were  effected 


by  means  of  an  electric  spark,  and  the  force  of  the  explosion 
was  measured  by  means  of  a  mercury  gauge  fitted  with  a 
registering  arrangement.  He  drew  attention  to  the  large 
quantity  of  mineral  oils  used  at  the  present  time  in  heating 
stoves.  He  did  not  remember  ever  hearing  of  any  accident 
due  to  the  employment  of  mineral  oils  for  this  purpose,  but 
he  had  noticed  the  oil-container  in  some  case?  got  very  hot 
from  radiation.  In  one  instance  the  temperature  of  the  oil 
reached  9:1",  a  very  dangerous  temperature  for  a  low  flash 
oil.  In  the  event  of  further  inquiry  into  the  matter,  he 
thought  some  information  should  be  obtained  on  this  point. 

The  employment  of  lamp  shades  had  a  decided  influence 
on  the  heat  of  the  oil  container,  and  consequently  on  the 
oil  itself.  In  the  case  of  opal  glass  shades,  especiallv,  there 
was  a  large  amount  of  heat  reflected  on  the  oil  font.  He 
had  had  occasion  to  handle  lamps  for  a  good  man}-  years, 
privately  as  well  as  in  business,  and  he  had  frequently  found 
the  oil  in  the  fonts  over  80"'  F.  under  ordinary  conditions. 
He  had  never  seen  even  the  semblance  of  an  explosion 
under  these  conditions,  but  then  the  oil  was  always  from 
no'  to  I'20'  F.  flash-point. 

Great  stress  had  already  been  laid,  and  rightly  too,  on 
that  most  peculiar,  and  as  jet  unexplained  anomaly  whereby 
Government  legalised  oil  having  a  flash-point  of  I'-P  F.  as 
safe  for  the  general  public,  whilst  a  minimum  flash-point  of 
105'  F.  was  required  by  the  War  Office,  and  14.5'  F.  by  the 
Lighthouse  Commissioners  for  all  mineral  burning  oils 
supplied  tc  them.  That  of  itself  was  surely  sufficient  to 
demand  an  impartial  inquiry  into  the  question. 

Since  Mr.  Steuart's  paper  was  read,  there  had  been  several 
petroleum  accidents  reported.  A  lamp  explosion  in  Ireland 
caused  the  death  of  two  girls,  a  fire  in  a  workhouse  in 
p]ngland  resulted  in  the  death  of  two  inmates,  and  au 
explosion  on  board  a  British  vessel  on  the  Seine,  was 
accountable  for  the  loss  of  nine  lives.  In  all,  13  lives 
within  a  month.  And  yet  the  Home  Secretary  had  written 
to  Mr.  Steuart  that  "  he  was  advised  that  there  are  not 
sufficient  grounds  either  of  safety  or  convenience,  for  an 
alteration  of  the  existing  flashing  point  for  mineral  oils." 

In  Allen's  Commercial  Organic  Analysis,  Vol.  II., 
page  391,  imder  the  heading  of  petroleum,  there  occurred 
the  sentence,  "  Clearly,  the  lower  the  temperature  at  which 
an  oil  '  flashes,'  the  more  dangerous  its  transportati'cn, 
storage,  and  use  must  become."  Page  400,  foot-note  1, 
it  was  stated,  "  B.  Redwood  to  whom  the  author  is  indebted 
for  a  perusal  and  revision  of  the  entire  article  on  petro- 
leum products."  He  argued  that  as  Mr.  EedAvood  had 
revised  this  article,  he  must  be  held  as  concurring  in  it.  It 
would  be  interesting  to  know  how  he  reconciled  this  state- 
ment with  the  views  expressed  in  his  joint  report,  and  with 
his  remarks  before  the  Society  of  Arts. 

That  a  high  flash-point  tended  to  increased  safety  was 
freely  admitted  even  by  those  responsible  for  the  manufac- 
ture of  low  flash-point  oils.  He  quoted  from  an  advertise- 
ment of  an  American  petroleum  iu  which  it  was  claimed  that 
"  its  fire-test  is  so  high  as  to  make  it  the  safest  lamp  oil 
made  from  petroleum."  The  flash-point  of  this  brand  he 
foimd  to  be  104'  F.  Kegardin?  another  brand  of  .Vmerican 
petroleum,  it  claimed  that  it  had  "  the  splendid  record  of 
absolute  immunity  from  accident."  Mr.  Fox,  chemist  to 
the  Petroleum  Association,  certified  the  flash-point  to  be 
116'  F.  and  testified  "that  this  oil  possesses  the  maximum 
amount  of  safety  to  be  procured  in  a  petroleum."  Mr. 
Boverton  Redwood  too,  gave  this  oil  a  testimonial,  in  which 
he  said,  "  possessing  in  a  high  degree  the  various  qualities 
which  are  desirable  in  a  product  of  this  description."  This 
testimonial  bore  a  date  so  recent  as  June  1892.  Could 
Mr.  Redwood  have  changed  his  mind  on  this  vital  question, 
since  he  compiled  his  joint  report  with  Sir  F.  Abel  ? 

He  submitted  that  it  was  abundantij-  proved  that  a  high 
flash-point  secured  greater  safety,  and  that  100"  F.  was  the 
lowest  point  which  could  safely  be  fixed  upon  as  the 
minimum  flash-point.  The  subject  was  fully  ripe  for  inquiry. 
Public  in'erest  was  aroused  in  it,  and  action  must  be  taken 
in  one  way  or  another.  He  awaited  with  great  interest,  the 
steps  which  the  Section  might  decide  to  take  with  a  view  to 
bringing  the  subject  to  a  satisfactory  issue. 

Mr.  YoixG,  of  the  Linlithgow  Oil  Company,  did  not  claim 
to  be  an  oil  expert,  but  desired  to  make  a  few  remarks  on  a 
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subject  of  such  public  interest.     In  their  report  Sir  Frederick  ! 
Abel  and  Mr.  Eedwood  admitted  that  when  the  flashing   i 
point  of  oil  was  even  a  little  above  the  legal  standard,  i.e.,   I 
73°,  vapour  would  be  given  off  comparatively  freely.     But  I 
they  went  on  to  say  that  oil  of  a  high  flash-point  evolved  a   { 
vapour  more  dangerous  than  that  evolved  by  a  low  flash 
oil.     In  view  of  this  statement  it  would  be  interesting  to   , 
know  what  mean  poini  Sir  F.  Abel  and  Mr.  Kedwood  would 
name  as  that  of  perfect  safety.     In  connection  with  the   ^ 
standards  fixed  by  the  War  Office  and  by  the  Lighthouse   , 
Commissioners,  it  was  worthy  of  remark  that  Sir  Frederick   j 
Abel  himself,  being  chemist  to  the  War  Department  and   ■ 
chemical   referee  to  the  Government,  doubtless  gave  the 
advice  by  which  the  War  Office  and  lighthouse   standards 
were   fixed.     Why   had   Sir   F.   Abel   and   ^Iv.    Eedwood 
fixed  these  standards  so  high  ?     Americans  laid  great  stress 
upon  th(!  high  flash  tcbt,  and  it  was  a  significant  fact  that 
all  their  "  low  grade  "  oils  were  sent  to  this  country.     The   , 
British  Crovernment  standard  admitted  of  those  low  grade 
oils  being  imported.     It  was  rathei  unfair  that  the  United    : 
Kingdom    should    be    the    dumping    ground    for   inferior 
qualities  of  American  and  Russian  oil.     ISlr.  Bedford  of  the 
Standard  Oil  Company  said  that  no  American  would  burn  low 
grade  oil,  and  expressed  some  surprise  that  the  British  should   i 
be  content  with  oil  considered  b}-  Americans  to  be  inferior   i 
and   unsafe.     He    (the   speaker)    repudiated    insinuations   I 
which  had  been  made  to  the  eifect  that  this  movement  on   | 
the   part   of  the   Society   had   for   its    object  a  revival  of  i 
protection  in  this  country.     Protection  was  not  desirable, 
nor  could  they  get  it,  but  the  question  before  them  was  a   , 
practical    one"  which    concerned    the    public    safety.     He 
suggested  that   the  Society   should   appoint   a   committee, 
with   power   to    consult   two    or   three    chemists    of    high   , 
standing,  who  should  be  asked  to  state  whether,  in  their   ' 
opinion,  the   present   standard   was    proper   or   should  be   | 
raised.     If  they  said  that   the  present  standard  was  safe,   | 
the  minds  of  people  would  then  be  at  rest.    If,  upon  the   j 
committee's  advice,  Government  raised  the  flash  point  to   | 
100'^,  1  OS'',  or  110°,  there  would  be  no   difficulty  in  making  j 
oil  of  these  standards ;  it  might  cost  an  extra  penny  per 
gallon,  probably  less. 

The  CiLViRMAN  said  that  while  it  was  most  desirable 
thai  such  a  committee  should  be  appointed,  and  experts 
consulted,  he  questioned  if  the  Section  had  power  to  grant 
the  necessary  funds. 

Mr.  YorxG  did  not  anticipate  the  slightest  difficulty  in 
getting  the  money. 

The  Chairman  suggested  that  the  money  might  be  raised 
by  the  Oil  Association,  but  a  committee  so  subsidised 
would  be  Hable  to  be  considered  somewhat  one-sided,  and 
so  lose  weight.  In  justice  to  Sir  F.  Abel  and  Mr.  Kedwood 
he  might  remark  that  he  did  not  think  those  gentlemen 
took  upon  themselves  the  responsibility  of  fixing  the  flash 
iwint  at  73°.  Sir  Frederick  Abel  read  a  paper  in  1881, 
in  which  he  stated  that  oil  which  flashed  at  the  old  standard 
of  100°  with  the  old  apparatus,  flashed  at  73°  in  the  new 
one.  That  was  how  73°  F.  was  fixed.  Tests  with  the  same 
oil  were  nuide  by  several  independent  chemists,  and  73"  F. 
was  accepted  by  the  Scottish  Mineral  Oil  Association.  In 
1888,  before  the  consultative  committee  on  petroleum 
legislation,  which  included  four  members  of  the  Scottish 
Mineral  Oil  Association,  Mr.  Mann,  of  I'oung's  Oil  Com- 
pany, Mr.  Scott,  of  the  ClippensOil  Company,  ^Nlr.  Wishart, 
of  the  Oakbank  Oil  Company,  and  ^Mr.  Young,  of  Linlithgow, 
Mr.  Mann  acknowledged  that  the  Government  had  been 
wise  in  fixing  the  flashing  point  of  burning  oil  at  73°  F. 
He  (the  speaker)  certainly  thought  that  73"  F.  was  too 
low,  but  he  did  not  think  that  Sir  Frederick  Abel  and 
Mr.  Redwood  would  altogether  accept  the  responsibility  for 
having  fixed  it. 

Professor  Ckum  Bkown  said  that  he  would  be  sorry  if 
anything  -went  out  from  that  meeting  which  would  appear 
to  reflect  upon  Sir  Frederick  Abel.  Thej-  all  knew  that 
►Sir  Frederick  was  a  perfectly  honest  and  fair  man.  He 
was  sure  that  even  in  the  heat  of  argument  none  of  the 
speaker.*;  suggested  anything  beyond  possible  mistake. 
Their  only  desire  was  to  secure  safety  from  accident,  and 


it  had  occurred  to  him  that  help,  and  possibly  even  funds, 
to  carry  out  investigations  might  be  obtained  from  the  fire 
insurance  companies,  who  were  interested  in  promoting 
legislation  calculated  to  diminish  risk  of  tire.  Referring  to 
the  constitution  of  an  investigation  committee  he  deprecated 
the  employment  upon  it  of  chemists,  and  especially  of  those 
interested  in  the  manufacture  or  sale  of  oil.  In  his  opinion 
the  committee  should  rather  consist  of  business  men  who 
would  be  guided  by  competent  evidence,  including  that  of 
experts.  Personally,  he  had  never  investigated  specially 
the  character  and  composition  of  burning  oils.  He  had 
imce  been  present  when  a  lamp  was  upset ;  it  went  out 
immediately,  ani  no  damage  was  done.  In  making  these 
remarks  his  judgment  was  influenced  by  no  intere^'t  in  the 
sale  or  manufacture  of  oils,  but  solely  by  a  desire  for  public 
safety. 

The  Chaiemax  asked  if  he  would  consider  an  oil  of  73° 
flash  too  low  ? 

Professor  Crum  Brown  replied  that  as  he  had  never 
made  personal  experiments  his  opinion  was  valueless, 
compared  with  that  of  people  who  had  made  them,  but 
common  sense  dictated  the  conclusion  that  any  substance 
which  gave  off  inflammable  vapour  at  ordinary  summer 
heat,  or  in  warm  rooms,  was  dangerous,  and  demanded 
special  precautions  in  its  use  as  an  illuminant. 

Dr.  Stevenson  Macadam  said,  that  the  subject  Avas  one  of 
great  importance.     He  had  great  experience  in  the  testing 
of  paraffin  oil.     From  the  first  the  general  understanding 
had  been  that  any  oil  which,  imder  ordinary  circumstances 
of  burning  in  a  common  lamp,  gave  oft"  inflammable  vapour 
uuder  100°  F.  was  unsafe  for  domestic  use.     It  was  upon 
that   understanding   that   the   first   testing   apparatus — the 
open  one — had  been  employed.     But  when  by  and  bye  the 
close-testing  apparatus  came  into  use  it  was  found  that  an 
oil,  which  had  been  considered    safe  because  it  had  not 
flashed  below  100°  in  the  open  tester,  evolved  inflammable 
vapour  as  low  as  80°  in  the  close  tester,  and  was  therefore 
dangerous.     When  the  testing  apparatus  got  still  further 
improved,  it  was  discovered  that  this  same  oil  would  give 
off  inflammable  vapour  at  73°.     So  that  an  oil,  which  was 
previously  supposed  not  to  flash  below  100°,  was  now  found 
to  flash  at  73°.     Government    had   made  the  mistake   of 
assuming   that    having   fixed   the    standard   at    100°  they 
might,  in  the  light  of  more  recent  experiment,  safely  bring 
down  the  standard  to  73°.     Thej-  should  have  adhered  to 
the  original  standard  of  100°,  no  matter  what  the  testing 
apparatus  was.     If  they  had  done  so  the  quality  of  paraffin 
burning  oils  would  have  been  improved,  until  the  country 
would  have  been   supplied  with  really  safe  oils,  mth  a  flash 
point  of  something  like  120°  F.  in  the  old  open  apparatus. 
He  did  not  attribute  the  mistake  to  any  bias  on  the  part  of 
I   any  experimenter.     It  seemed  rather  that  by  an  error  of 
I  judgment   the    standard    had    been   lowered    to    suit   the 
i   dangerous  oil,  instead  of  the  dangerous  oil  being  refined  to 
I   the  safe  standard.     He  Avas  confident  that  73°  Avas  not  a 
safe  flash  point  for  lamp-oil.     A  lamp   Avhich,  Avhile  clean, 
might  burn  a  73°  oil  Avith    safety  A\ould,  A\hen   the   free 
current  of  air  Avas  obstructed  by  dirt,  get  heated  as  to  its 
fittings,  Avith  the   result  that    the  temperature    of  the  oil 
I   Avould  rise  to  80°  or  more.     They  all  kucAv  also  that  inferior 
I   cheap   lamps   Avere    so    constructed   that    great    heat   Avas 
communicated  to  the  fittings,  and  thence  to  the  oil.     The 
'   question  Avas  one  not  of  the  safety  of  oil  Avhen  burning  in 
I    the  best  lamps,  but   AAhen  burning  in  the  loAvest  class  of 
!   lamp.     As   to    the    very   high    flash    point   required    for 
1   mineral  oils  used  in  lighthouses,  he  might  state  that  the 
Northern   Lighthouse    Commissioners    Avere    the    first    to 
\   introduce  paraffin  oil  into  the  lighthouses   of  the  United 
Kingdom.     He   along   Avith   others   conducted   the   experi- 
ments, which    resulted    in   the    recommendation   that  for 
lighthouse  illumination,  an    oil  ought    to    be  used  which, 
Avhilst  giving  a    good  Avhite   light,   had  the  highest  flash 
point  obtainable  in  a  free  burning   mineral  oil.     In   con- 
I   equence   of  that  recommendation  the  standard  had  ahvays 
I   been   from  130°  to    140°,    or  even  higher.     In   lighthouse 
lamps    the    highest   temperature  that   the   oil   attained   in 
I   any  part  of  the  lamp  and  connections  was  about  86"  F., 
so  that  it  Avas  quite  impossible  to  use   anything  like  73"  oil 
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with  safety.  Oils  could  now  be  obtained  of  much  better 
quality  and  much  more  evenly  run  than  they  wen;  20  years 
ago,  and  since  they  could  now  get  better  and  more  evenly 
run  oils,  not  a  mixture  of  vanotis  degrees  of  gravity  and 
firing  point,  but  of  more  uniform  quality  throughout,  there 
was  all  the  more  reason  to  insist  upon  the  original  standard 
of  safety,  viz.,  that  in  the  I'^nited  Kingdom  a  safe  burning 
oil  for  ordinary  domestic  and  trade  purposes  should  be  one 
with  a  flash  point  not  under  100^  F.  in  any  recognised 
testing  apparatus. 

Dr.  AiTKEN  commended  Mr.  Steuart's  paper  as  drawing 
attention  to  a  very  important  matter,  upon  which  it  was 
evident  that  Mr.  Steuart  felt  ver}-  keenly.  But  from  what 
he  knew  of  Mr.  Steuart,  he  was  perfectly  sure  that  he  was 
actuated  by  purely  humanitarian  feeling  and  not  by  any 
self-interested  desire  to  relieve  the  presently  depressed  oil 
trade  of  Scotland  by  directing  public  attention  to  the 
superior  safety  of  Scotch  over  imported  oils.  He  quite 
agreed  with  the  main  drift  of  the  paper,  and  the  general 
conclusions  arrived  at,  viz.,  that  there  was  danger  in  the  use 
of  oils  of  low  flash-point.  It  was  evidently  the  original 
intention  to  prohibit  the  sale  of  oilflasliing  below  100''.  But 
in  the  light  of  more  perfect  means  of  testing  the  flash-point 
ought  to  have  been  raised,  because  the  conditions  under 
which  an  explosion  might  take  place  in  a  paraffin  lamp, 
were  just  the  conditions  established  in  the  improved 
apparatus.  He  hoped  the  suggestion  as  to  the  committee 
of  enquiry  would  be  carried  out  ;  not  an  expert  committee 
entirely,  but  one  which  would  take  the  advice  of  experts. 
It  was  a  very  peculiar  thing  that  in  this  country,  there 
was  in  use  oil  of  a  flash-point  lower  than  the  standard  in 
those  countries  where  low  flashing  oils  were  produced. 

Mr.  J.  Falconer  King  said  that  his  opinion  that  the 
flashing  point  of  oils  was  too  low,  was  probably  shared  by 
most  chemists  who  had  considered  the  subject.  "Why  the 
reduction  was  from  100^  to  7-V  it  was  difficult  to  compre- 
hend. The  invention  of  more  accurate  means  of  ascertaining 
flash-point,  was  no  reason  for  lowering  the  legal  limit  of 
safe  temperature  below  100^.  Several  reasons  might  indeed 
be  stated  for  raising  it.  The  chief  of  these  was  the  public 
safety,  but  beyond  that  it  was  important  that,  by  immunity 
from  accidents  in  its  use,  the  popularity  of  paraffin  oil  as  an 
illuminant  should  be  increased.  He  would  be  pleased  if, 
by  a  resolution  of  the  meeting,  or  in  any  other  way,  some- 
thing could  be  done  towards  putting  the  matter  right. 

Mr.  W.  Ivisox  Macabam  said  they  would  naturally 
expect  that  the  flash-point  of  all  oils,  to  be  safe  in  this 
country,  would  be  fixed  at  a  point  somewhat  higher  than 
immmer  heat.  Last  summer  the  temperature  one  morning 
stood  at  102°.  A  flash-point  of  even  100=  would  obvioush- 
not  cover  that  temperature.  Therefore  it  was  an  argument 
for  a  flash-puint  of  at  least  HO"  or  120'.  An  American  oil 
which  he  had  tested  flashed  at  69'  F.  That  was  the  lowest 
flash  he  had  met  with,  but  he  had  had  samples  at  78°  or  79", 
and  these  on  a  day  of  ordinary  summer  heat  would  certainly 
l)e  mo^*t  dangerous.  He  was  glad  to  know  that  Mr.  Hed- 
wood  agreed  that  a  higher  flash-point  did  not  mean 
inerease<l  temperature  in  burning.  ^Mr.  Steuart's  experi- 
ments, as  well  as  some  made  by  himself,  proved  that  point. 
At  first  sight  it  appeared  that  glass  lamps  were  safer  than 
lamps  made  of  metal,  because  metal  conducted  heat  more 
readily  than  glass.  This  was  true  to  some  extent  where  the 
wick  fittings  were  of  metal,  and  where  the  heat  of  the  flame 
was  practically  conducted  down  through  the  centre  ;  but  a 
glance  at  the  reports  of  Sir  Frederick  Abel  and  Colonel 
Majendie  showed  that  in  all  the  accidents  investigated  by 
them,  23  were  in  glass  apparatus,  and  four  only  in  metal. 
He  had  tried  experiments  with  both  metals  and  glass  fittings, 
and  did  not  find  his  first  conclusion  hold  good.  He  did  not 
recollect  Mr.  Steuart's  conclusions  on  the  point,  but  his 
impression  was  that  Mr.  Steuart  rather  advocated  the 
adoption  of  metal  than  glass. 

Mr.  Steuart  said  that  on  the  contrary  he  advocated 
glass  rather  than  metal.  The  metal  lamp  he  used  gave  an 
unusually  high  temperature,  10"  higher  than  the  glass 
lamp. 


Mr.  Tvisox  Macadam  continuing  said  that — The  fact 
remained  that  of  the  acciflents,  2:i  were  in  glass,  and  four 
only  in  metal.  He  had  not  the  least  doubt  that  the  best 
lamp  for  ordinary  purposes  was  a  fountain  lamp,  and  3'et  in 
that  kind  of  lamp,  of  the  best  construction,  filled  with  14.1' 
flashing  oil  and  starting  with  a  temperature  at  ;>4',  he  had 
found  that  in  4.V  hours  the  oil  in  the  burner  had  risen  to 
82"',  and  the  oil  in  the  fountain  to  70'.  A  certain  tempera- 
ture was  necessary  for  the  burning  of  this  oil.  A  flat 
1^  inch  wick  gave  only  12  candle-power,  and  22  lb.  of 
sperm  vajue  of  oil,  while  an  Argand  burner  which  conserved 
the  heat,  and  with  only  1  inch  wick,  gave  18h:j  candles, 
and  27"2  of  sperm.  Other  experiments  showed  that  at  high 
temperatures  certain  oils  actually  decreased  in  illuminating 
power.  Dr.  S.  Macadam  knew  of  one  instance  in  a  light- 
house where  au  extra  series  of  reflectors,  by  increasing 
the  temi)erature  so  diminished  the  light  power  that  the 
reflectors  had  to  be  removed.  He  (the  speaker)  experi- 
mented with  shaded  lamps  and  found  that  the  temperature 
below  the  shade  frequently  rose  to  86^ ;  the  oil  used  was  a 
lighthouse  oil  of  14.i^  flash-point.  In  oil  stoves,  the  front 
temperature  was  frequentlj'  over  84°.  The  flash-point 
should  not  have  been  lowered  below  100°.  A  strong 
corroboration  of  that  view  was  to  be  found  in  the  report 
b}'  Sn-  Frederick  Abel  and  Mr.  EedwoOd  to  the  Secretary 
of  State  for  the  Home  Department,  in  which  a  number  of 
lamp  accidents  were  summarised.  (Paragraph  33,  page  8.) 
In  one  case  the  oil  flashed  at  73°,  in  one  at  74°,  one  at  77", 
one  at  78°,  two  at  79°,  one  at  82°,  one  at  8.3°,  one  at  84°, 
one  at  86°,  one  at  88°,  and  one  at  110°.  Notwithstanding 
that  information  the  Government  still  retained  the  low 
flashing  point  of  73°.  The  Society  ought  to  memorialise 
the  Government  to  increase  the  flash-point  and  so  increase 
safety. 

INIr.  J.  St  CART  Thomson,  thought  that  one  point 
ought  to  be  made  clear.  Prior  to  the  introduction  of  the 
Petroleum  Act  of  1879,  the  Scottish  Mineral  Oil  Associa- 
tion, along  with  other  interested  parties,  were  asked  to 
experiment  with  the  new  close  test  apparatus  introduced  by 
Sir  Frederick  Abel  for  the  purpose  of  determining  what 
flash  temperature  in  the  new  apparatus  was  equivalent  to 
the  flash  temperature  of  100°  F.  in  the  open  test.  The 
equivalent  was  ultimately  fixed  at  73°  F.,  that  being  the 
average  of  a  number  of  experiments  made  by  different 
operators.  Several  attempts  had  been  made  by  the  Scottish 
oil  companies  to  get  the  minimum  flash-pcint  raised,  but  the 
opposing  interests  had  in  every  case  been  too  strong  to 
allow  of  their  yjroposals  being  carried  thiough  Parliament. 
So  firmly,  however,  did  the  Scottish  oil  companies  believe 
in  the  wisdom  of  their  proposal,  that  they  bad  voluntarily 
adopted  100°  F.  close  test  as  their  own  minimum  standard 
of  safety,  and  it  was  to  this  that  the  immunity  of  Scottish 
oil  from  explosion  and  accident  was  solely  to  be  attributed. 
The  proposal  to  nominate  a  committee  to  take  evidence  and 
laj'  the  matter  betbre  the  proper  anthoi  itie.";,  was  a  satisfac- 
tory movement  on  the  part  of  the  Society. 

Mr.  Irvine,  alluding  to  lamps  in  which  the  air  supply  is 
fed  to  the  wick  through  the  centre  of  the  oil  vessel,  thought 
that  it  would  be  interesting  to  know  whether  in  lamps  so 
constructed  the  temperature  in  the  oil  reservoir  was 
maintained  at  a  lower  point,  than  in  lamps  where  the  air 
was  dra^vn  to  the  wick  from  the  outside. 

Professor  Crcm  Brown  rem.arked  that,  in  the  case  of 
oils  which  could  not  be  supposed  to  be  homogeneous, 
Mr.  Steuart's  table  showed  that,  after  burning  for  a  long 
time,  the  residue  of  oil  left  in  the  vessel  had  practically  the 
same  specific  gravity  and  flash  point  as  the  original  oil 
put  in,  so  that  the  oil  which  would  be  fractionated  in  a 
retort,  was  apparently  not  fractionated  by  the  wick,  and 
and  although  evidently  a  mixture  it  burned  as  though 
homogeneous. 

Dr.  Stevknson  Macadam  moved  the  following  resolution : 
"  That  this  meeting  is  of  opinion  that  further  investigation 
"  tihould  be  made  into  the  matter  of  the  proper  standard  of 
"  safety  for  mineral  oils,  and  that  it  be  remitted  to  the 
"  committee  of  the  Section  to  consider  the  whole   subject 
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•  anfll)rin<'  up  a  report  at  the  next  meeting  of  the  Section 

"  iiidicatiuir  their  views  with  regard  to  the  whole  matter." 
Professor  Crum  Browu  seconded  the  motion,  which  was 
adopted  unanimously. 

Mr.  Steuart  referring  to  Mr.  Ivison  Macadam's  remarks 
as  to  the  comparative  safety  of  metal  and  glass  lamps,  said 
that  in  order  to  be  of  anj-  use  the  statistics  relied  upon 
must  take  into  account  the  comparative  numbers  of  glass 
and  metal  lamps  in  use  in  London.  As  that  was  not  known 
the  numbers  quoted  by  Mr.  Macadam  offered  no  reliable 
data  for  the  conclusion  arrived  at  by  that  gentleman. 
Referring  to  Professor  Crum  Brown's  remarks  as  to  the 
non-fractionation  of  the  oil  by  the  wick,  he  (the  speaker) 
accounted  for  that  by  the  fact  that  in  his  experiments  the 
lamp  was  tilled  only  once.  In  practice  fresh  oil  would  be 
added  to  accumulated  residues  in  the  lamp,  and  thus  the 
oil  in  the  font  would  become  heavier.  This  cumulative 
elfect  was  not  shown  by  his  experiments. 

With  regard  to  certain  portions  of  his  paper  he  did  not 
well  know  what  to  say.  Had  he  calculated  upon  its 
arousing  so  much  interest  he  would  have  written  some 
portions  with  greater  reserve  and  under  greater  restraint 
than  he  had  done.  He  confessed  that  he  had  discussed 
the  report  of  Sir  F.  Abel  and  Mr.  Redwood  under  some 
feeling  of  indignation  and  under  a  strong  sense  of  the  duty 
which  lay  on  him  to  prove  that  the  report  was  wrong.  The 
matter  was  not  one  of  mere  rival  trades,  it  was  ripe  for 
being  taken  up  in  the  interests  of  the  public.  For  he  felt 
that  so  long  as  that  report  was  recognised  as  true  scientific 
teaching,  it  was  a  report  full  of  danger  and  responsible  for 
the  annual  loss  of  hundreds  of  lives.  It  was  doubtless 
possible  to  discuss  the  scientific  question  without  making 
direct  personal  reference  to  the  report  or  its  authors,  but 
the  matter  could  not  be  discussed  without  passing  judgment 
indirectly  on  its  authors.  He  had  preferred  to  be  rather 
direct.  If  this  had  been  an  error  of  judgment  on  his 
})art  he  hoped  that  it  would  not  deter  others  from  support- 
ing a  good  cause. 

Dr.  Stkvenson  Thacadam  thought  there  was  one  fact 
which  the  investigation  committee  should  take  into 
consideration.  It  had  been  shown  that  oil  which  gave  off 
inflammable  vapour  at  73^  in  this  country,  gave  a  flash  point 
of  66°  in  India.  The  same  result  could  be  obtained  in 
Britain  by  experimenting  in  rooms  heated  to  tropical 
temperature. 

The  CiiAiKMAN  said  that  the  German  Government  fixed 
the  flash  point  at  72^  F.,  and  after  the  British  Government 
legalised  73°  F.  and  after  Sir  Frederick  Abel  read  his  paper 
and  drew  up  his  repoit  in  conjunction  with  Mr.  Redwood. 
He  thought  it  strange  that  a  nation  who  usuully  investigated 
scientific  matters  with  great  thoroughness  should  fix  the 
flash  point  for  burning  oil  at  72°. 

Dr.  Stevexsok  Macadam  believed  that  the  Germans 
adopted  the  general  principle  of  Sir  Frederick  Abel's 
apparatus,  but  had  so  improved  the  mode  of  heating,  that 
the  oil  which  flashed  in  Sir  Frederick  Abel's  apparatus  at 
73"  flashed  in  their  improved  apparatus  considerably  below 
73°. 

The  Chairman  asked  Dr.  Macadam  if  he  did  not  think 
a  temperature  of  72"  too  low  for  national  safety  ? 

Dr.  Stevenson  ilACADAM  thought  so.  The  fact  that 
such  a  temperature  had  been  fixed  in  Germany  was  due  to 
the  delicacy  of  the  testing  apparatus. 

The  Chairman  said  the  experiments  that  Mr.  Ivison 
Macadam  had  made  showing  that  shades  on  lamps  caused  a 
rise  in  temperature  to  86°,  appeared  to  him  to  be  valuable  ;  for 
in  ball  rooms,  where  lamps  with  shades  were  so  very  much 
employed,  the  heating  of  a  lamp  even  10°  or  15°  F.,  when 
filled  with  73°  F.  flash  oil,  might  be  very  disastrous,  as  the 
air  was  often  over  73°  F.  to  begin  with. 

A  statement  had  been  made  at  the  last  meeting,  to  the 
effect  that  oils  should  be  labelled.  Government  should 
certainly  force  the  vendors  to  label  oils  in  the  way  that  other 
chemicals  were  distinguished.  If  the  barrels  were  dififerent 
colours  for  different  flash  points  people  would  know  what 
they  were  buying,  and  they  would  willingly  pay  a  little 
extra  money  for  an  oil  which  they  knew  to  be  perfectly 


safe.  People  had  wondered  why  it  was  the  Government 
stipulated  for  105°  for  the  Army  Stores,  and  14.5°  for  the 
lighthouses.  He  thought  that  the  105°  oil  was  intended 
for  use  in  India  or  in  other  hot  climates.  It  appeared  to 
him  that  as  petroleum  tank  steamers  carried  low  flashing 
oils,  it  was  a  source  of  danger  to  these  ships  and  crews. 
The  Government  should  put  restrictions  on  such  boats,  and 
make  their  owners  take  precautions. 

If  the  course  was  taken  which  had  been  suggested  moved 
by  Dr.  Stevenson  Macadam,  and  seconded  by  Professor 
Crum  Brown,  he  was  sure  that  a  practical  issue  would 
come  of  the  discussion,  which  would  be  of  national 
importance. 

Mr.  Ivison  Macadam  said  he  thought  it  right  to  mention 
that  the  flash  point  for  India  was  really  73°,  and  that  the 
105°  fiash  point  oil  was  intended  for  use  in  Aldershot 
camp. 

Mr.  J.  Stuart  Thomson,  confirmed  the  statement  that 
73°  was  the  legal  flash  point  in  India.  He  pointed  out  that 
full  details  regarding  the  effect  of  high  temperatures  on  the 
flash  point  would  be  found  in  a  paper  by  Sir  Frederick  Abel 
in  the  first  volume  of  the  Society's  Journal.  The  trouble 
could  be  got  over  by  cooling  down  the  oil  to  somewhere 
about  40°  or  50°  below  the  flash  point,  and  keeping  it  at 
that  temperature  for  some  time.  The  phenomenon  was  due 
to  vapour  tensions. 
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I.-GENERAL  PLANT.  APPARATUS.  AND 
MACHINERY. 

The  Purification   of  the  Feed- Water  for   Boilers. 
H.  Schreib.    Zeits.  f.  ang.  Chem.  1892,  514—517. 

The   author   draws   the    following    conclusions   from    his 
experiments: — (1.)    There   is    no   method   of    purification 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remiitiiig 
8c/.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  OfBce,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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that  can  be  regarded  as  the  best;  local  conditions  mast 
dctcnuine  the  method  to  be  adopted,  (2.)  As  a  matter 
of  principle  the  removal  of  biciirbonatcs  by  heating,  and 
of  sulpliiites  by  means  of  sodium  carbonate  is  better 
than  the  employment  of  caustic  soda,  but  for  practical 
reasons  the  use  of  the  latter  is  often  preferable.  (:{.)  Xo 
prejudicial  results  on  the  boiler  attend  the  use  of  caustic 
soda. — C.  A.  K. 


Smoke  Prevention.  Report  of  the  Special  Committee  of 
the  St.  Louis  Kngineering  Club,  U.S.A.  Journal  of  the 
Association  of  Engineering  Societies,  Chicago,  1892,291  ; 
Proc.  Inst.  Civil  Eng.  1892—3,  HI,  (1)  42— 4G. 
Thk  authors  of  this  report  having  been  charged  with  the 
duty  of  investigating  the  coal-smoke  problem,  while  making 
such  recommendations  as  may  lend  to  abate  the  evil 
prevailing  to  a  very  serious  extent  in  the  city  of  St.  Louis, 
have  given  careful  consideration  to  a  number  of  general 
questions  relating  to  the  use  of  fuels  which  are  everywhere 
applicable.  Large  coal-users  are,  as  a  rule,  disappointed 
with  the  results  thej'  obtain  with  such  smoke-preventing 
inventions  as  have  hitherto  been  devised.  These  inventions 
are  in  some  cases  unsuccessful  because  of  an  entire  mis- 
conception of  the  principles  involved  in  the  combustion 
of  bituminous  coal,  and  in  others  because  of  a  want  of 
appreciation  of  the  conditions  which  fix  the  limitations  of 
successful  application ;  and,  lastly,  the  general  public,  when 
inveighing  against  the  want  of  skill  of  manufacturers, 
engineers,  and  men  of  science,  is  too  ready  to  assume 
that  a  smoking  chimney  necessarily  represents  wasteful 
combustion  of  fuel.  It  seems,  then,  that  the  whole 
community  must  be  educated  to  a  more  intelligent  under 
standing  of  the  problem  before  a  satisfactory  solution  can 
be  successfully  brought  about. 

Examining  the  principles  upon  which  combustion  depends, 
and  the  conditions  under  which  smoke  is  produced  or  can 
be  prevented,  it  is  pointed  out  that  although  by  the 
application  of  heat  the  organic  matter  in  coal  is  decomposed, 
and  gaseous  carbon  and  hydrogen  given  off,  yet  the  heat 
may  be  insuiRcient  to  effect  a  chemical  combination  between 
those  gases  and  the  oxygen  of  the  air,  in  which  case  further 
heat  is  not  developed,  but,  on  the  contrary,  absorbed. 
Again,  when  the  hydrocarbon  vapours  are  decomposed, 
carbonic  acid  and  water  (COj  +  H2O)  may  result  from  the 
complete  combustion  of  some  portion  of  them,  while 
another  portion  has  some  of  the  carbon  separated  and  set 
free,  leaving  a  light  hydrocarbon  gas  vC2H^  =  C  +  CH4). 
It  is  this  separated  carbon,  in  an  incandescent  state,  which 
in  the  main  causes  the  luminosity  of  the  flame  when  a 
heavy  hydrocarbon  is  burnt,  and  it  is  this  same  separated 
carbon  which  makes  the  visible  smbke  during  the  combus- 
tion of  bituminous  coal.  For  the  rapid  combustion  of  this 
separated  carbon,  not  only  is  a  strong  oxidising  action 
necessary,  but  a  very  high  temperature  as  well,  probably 
not  less  than  2,000°  F.  If  this  high  temperature  is  not 
supplied  in  the  fireplace,  where  the  gases  are  generated  and 
the  carbon  separated,  the  latter  Avill  be  carried  along  by  the 
rapid  draught,  and  pass  out  unchange<l  as  visible  smoke ; 
and,  under  the  usual  conditions  of  coal-combustion,  it  is 
impossible  to  obtain  such  a  temperature  at  once,  because 
the  coal  is  thrown  into  the  fireplace  in  cold  heaps,  and 
generally  in  excessive  quantities.  Its  moisture  and  com- 
bined water  (together  amounting  to  from  10  to  20  per  cent. 
of  the  whole  weight  of  the  coal)  have  first  to  be  volatilised, 
and  while  their  vapour,  mixed  with  a  great  volume  of  cold 
air,  is  passing  off,  a  large  quantity  of  the  produced  heat  is 
absorbed. 

Xot  one  of  the  innumerable  devices  so  far  brought 
forward  for  the  prevention  of  smoke  is  capable,  in  its 
present  form  and  application,  of  fully  meeting  and  satisfy- 
ing all  the  requirements  for  success.  The  more  important 
types  are  classified  under  the  following  seven  heads  :  — 
A.  Steam  jets.  B.  Firebrick  arches,  or  checker  work. 
C.  Hollow  walls  for  pre-heating  air.  D.  Coking  arches  or 
chambers.  E.  Double  combustion,  F.  Downward-draught 
furnaces.     G.  Automatic  stokers, 


A. — The  object  of  the  steam-jet  is  to  force  air  into  the 
fireplace,  either  directly  or  after  being  heated,  in  sufRcimt 
quantity  above  the  fuel-bed  for  the  combustion  of  all  com- 
bustible material,  and  to  effect  such  a  thorough  mingling  of 
the  air,  gases  and  carbon  that  combustion  will  take  place 
readily,  and  not  far  beyond  the  fireplace.  The  steam-jet 
system  can  undoubtedly  be  made  to  yield  satisfactory 
results  where  the  demand  upon  the  boiler  is  comparatively 
light  and  does  not  vary  much;  but  with  variation  in  the 
demands  upon  the  boiler,  the  jets  require  corresponding 
adjustment,  and  such  a  system  is  therefore  largely  depen<lent 
upon  the  skill  and  care  of  the  fireman.  When  the  nozzles 
are  not  very  carefully  adjusted,  thi.y  are  apt  to  cause  a 
blow-pipe  action  upon  the  boiler-shell  or  grate-bars,  which 
results  in  a  rapid  burning  of  the  metal,  especially  from  the 
strong  oxidising  action  of  the  decomposing  steam. 

B. — Firebrick  arches  are  usually  placed  near  the  rear  end 
of  the  fireplace,  or  over  the  bridge  wall.  They  cause  the 
smoke,  gases,  and  air  to  pass  through  a  constricted  passage 
close  to  the  fuel-bed,  and  serve  not  only  to  reflect  the  heat 
from  it,  but  as  a  strong  accumulator  of  heat,  which  tends  to 
keep  the  heat  up  to  a  more  uniformly  high  temperature. 
The  checker-work  is  intended  to  produce  the  same  result  in 
a  different  way  by  dividing  the  general  volume  of  smoke 
and  gases  into  a  number  of  small  currents.  With  careful 
firing  both  these  appliances  can  be  made  to  produce  good 
results,  but  only  to  a  limited  extent ;  and  another  and  more 
serious  objection  is  their  want  of  durabihty  and  the  conse- 
quent high  cost  of  repairs  and  frequent  interference  with 
regular  operations. 

C. — A  number  of  patents  have  been  taken  out  ba.sed  upon 
the  sj'stem  of  providing  hollow  walls  for  pre-heating  air, 
but  the  committee  considers  that  they  all  fall  short  of  the 
requirements. 

D.  and  E. — The  systems  classed  under  the  heads  of 
coking  arches  or  chambers,  and  double-combustion,  are  also 
shown  to  be  objectionable. 

F. — Downward-draught  furnaces  consist  essentially  of  a 
fireplace  with  the  back  closed,  so  that  the  smoke  and  gases 
can  only  pass  away  downwards  through  the  fire-bed.  This 
causes  such  intense  heat  upon  the  grate  that  instead  of 
ordinary  bars  water-tubes  have  to  be  used,  and  these  are  so 
connected  with  the  boiler-shell  as  to  form  a  part  of  the 
water-circulating  system,  and  supply  so  much  additional 
heating  surface.  As  they  require  to  be  at  a  greater  distance 
apart  than  ordinary  grate-bars,  an  auxiliary  grate  of 
ordinary  tj'pe  is  sometimes  set  some  distance  below,  into 
which  the  incandescent  fuel  falls  from  above,  and  through 
this  all  the  air  is  delivered  for  completing  the  combustion  of 
the  gases  issuing  below  the  upper  grate.  Such  a  system  is 
well  adapted  to  insure  a  good  smoke  record,  and  it  has  the 
advantage  also  of  being  readily  attached  to  a  variety  of 
boilers  ;  but  it  is  liable  to  defects  in  construction,  while  the 
water-tubes  of  the  grate  and  the  connecting  pipes  are  sub- 
jected to  unusual  strains  at  the  joints,  and  the  latter  are 
not  altogether  reliable.  The  system  has,  however,  so  many 
valuable  features  that  it  gives  great  promise  for  the  future, 
and  is  well  worth  the  attention  and  study  required  to  secure 
the  needed  improvements. 

G. — Automatic  stokers  are  intended  to  secure  regular 
and  uniform  feeding  of  coal  to  the  fireplace  by  mechanical 
action,  in  place  of  the  irregular  and  unreliable  service  of 
the  ordinary  fireman.  The  mechanical  action  may  be 
applied  in  the  form  of  screw  or  hopper  feeders  to  fixed 
inclined  grates,  or  to  moveable  inclined  or  step  grates.  They 
require  the  coal  to  be  properly  sized  as  nuts  or  peas,  and 
under  favourable  conditions  are  capable  of  giving  good 
results,  but  their  Hmitations  are  such  that  the}'  cannot  be 
regarded  as  applicable  to  any  important  extent. 

It  has  been  found  in  practice  that,  as  a  rule,  all  these 
devices  for  the  prevention  of  smoke  occasion  a  loss  in  the 
heating-power  of  the  fuel.  Experiments  made  at  the  Xew 
York  Xavy  Yard  with  four  different  types  of  nozzles  showed 
that  tie  loss  of  steam,  when  steam- jet  boilers  were 
employed,  was  as  follows  : — 
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Some  practical  tests  made  in  Chicago  by  the  chief 
engineer  of  the  Eookery  Building,  Mr.  Wm.  C.  D.  Gillespie, 
offer  a  further  illustration  of  the  losses  due  to  smokeless 
combustion.  The  tests  were  divided  into  three  series,  each 
recording  the  average  results  reached  b}'  improvements  in 
the  furnace.  They  show  both  a  decrease  in  power  and  a 
loss  in  economy  the  more  they  approach  perfectly  smokeless 
combustion. 


Tests. 

First 

Second 

Third 

Series. 
Four  Days 

Series. 

Series. 

Five  Days 

Five  Days 

Duration  of  Tests. 

of  Nine 

of  Nine 

of  Nine 

tioiu-s  each. 

Hours  each. 

Hours  each. 

Pounds   of  coal  burnt   per 

24-34 

24-59 

23-82 

sq.  foot  of  grate  per  hour. 

102 

93 

89 

Boiler  ran  above  rating,  per 

25 

13 

10 

cent. 

Conditions  as  to  smoke 

Moderate 

Smoke 

Practically 

smoke. 

much 
reduced. 

smokeless. 

Loss  in  power  bv  reducing 

12 

15 

smoke,  per  cent. 

Loss  in  economy  by  reducing 

7i 

13i 

smoke,  per  cent. 

At  the  Home  Cotton  Mills  steam-jets  over  the  fire  were 
tried  as  smoke  preventers,  and  the  result  was  an  increase 
of  12  per  cent,  in  the  fuel  consumption  for  the  same  work. 

On  the  other  hand,  the  amount  of  carbon  even  in  dense 
smoke  represents  but  a  very  small  percentage  of  the  weight 
of  the  coal  under  combustion.  Mr.  J.  C.  Headley  passed 
through  water  all  the  gases  from  the  flue  of  a  boiler  fired 
with  bituminous  coal  producing  a  very  black  smoke,  care- 
fully collecting  :jll  the  solid,  which  he  dried  and  weighed. 
The  amount  of  coal  burnt  was  12,890  lb.  or  about  6y  tons  ; 
the  total  weight  of  the  gases  generated  was  325,215  lb., 
and  the  total  quantity  of  solid  matter  contained  therein 
was  42-63  lb.,  of  which  not  more  than  one-half  was  carbon. 
From  this  it  appears  that  the  separated  carbon  which  made 
the  smoke  visible  as  a  dense  black  cloud  represented  only 
about  one-sixth  of  1  per  cent,  of  the  weight  of  the  coal 
used. 

The  greater  part  of  the  State  of  Illinois  being  imderlaid 
b)'  workable  seams  of  bituminous  coal,  no  other  fuel  can 
compete  with  it  in  economy ;  anthracite  coal,  coke,  and  gas 
are  in  the  matter  of  cost  all  out  of  reach  for  industrial 
purposes,  but  these  are,  nevertheless,  recommended  for 
domestic  use,  especially  the  two  latter  for  cooking  purposes, 
with  a  view  to  reducing  the  smoke  due  to  domestic  fires,  for 
the  smoke  nuisance  affects  the  whole  community,  and  all 
are  interested  in  getting  rid  of  it.  "  All  will  admit,"  says 
the  report  in  conclusion,  "  that  it  occasions  a  great  money 
loss  in  destruction  of  goods  and  furnishings,  in  defacement 
of  buildings,  in  labour  and  material  expended  in  the  vain 
effort  to  keep  clean,  and  in  increased  necessity  for  artificial 
light ;  an  lesthetic  loss  through  discouragement  of  the 
ornamentation  of  buildings,  houses,  and  grounds  ;  a  sanitary 
loss  in  impaired  health,  and  prevalence  of  lung  and  throat 
diseases  ;  a  population  loss  in  those  Avho  cannot  or  will  not 
live  in  a  begrimed  city  ;  and  last,  not  least,  a  moral  loss  in 
the  effect  of  those  who  arc  forced  to  endure  dirt  and 
unwholesomeness." 


The  time  has  come  when  a  decided  step  should  be  taken 

to  enforce  a  remedy,  and  the  committee  advises  the 
appointment  of  inspectors,  the  making  of  tests  and  experi- 
ments with  all  devices  for  the  prevention  of  smoke,  and  the 
enactment  b^'  the  Municipality  of  Ordinances  declaring  the 
emission  of  dense  volumes  of  visible  smoke,  subject  to 
certain  limitations,  to  be  a  nuisance  involving  stringent 
fines. 


PATENTS. 

Improvements  in  the  Construction  of  Compressing 
Machinery  or  Apparatus  for  the  Condensation  and 
Liquefaction  of  Gases.  J.  Pullman,  London,  and 
H.  Lane,  Birmingham.     Eug.  Pat.  22,870,  December  31, 

1891. 

The  improvements  relate  to  the  arrangement  of  machinery 
employed  for  the  compression  and  liquefaction  of  carbonic 
acid,  nitrous  oxide,  and  other  like  substances,  and  consist 
in  the  combination  and  amalgamation  in  one  machine  of 
the  compressing,  cooling,  and  liquefying  devices. 

The  compression  C3'linders  are  placed  in  an  inverted 
position,  like  those  of  an  ordinary  marine  engine,  and  are 
worked  by  the  crank-shaft  and  rods  from  underneath. 
The  framing  which  supports  the  cylinders  is  partly  hollow, 
and  made  use  of  as  a  tank  containing  coils,  and  is  further 
carried  up  to  a  height  sufficient  for  forming  a  casing 
around  the  cylinders,  the  whole  being  filled  with  water 
for  cooling.  The  condensing  and  liquefying  coils  within 
this  water-tight  casing  have  their  outlets  at  the  lowest  point 
where  they  can  be  connected  to  the  storing  reservoirs  for 
the  liquefied  gas. — B. 


Improvements  in  or  Relating  to  Filters.     J.  Sutton,  Islip, 
U.S.A.     Eng.  Pat.  8266,  May  2,  1892. 

The  object  of  this  invention  is  to  provide  large  filtering 
surfaces  within  a  confined  space,  to  give  the  power  of 
increasing  or  diminishing  the  size  of  the  pores  through 
the  filtering  material,  and  to  facilitate  the  packing  and 
manipulation  of  the  filter. 

The  accompanj-ing  Figure  illustrates  the  application  of 
the  invention  to  one  class  of  filters  described  in  U.S.  Pat. 
406,603,  July  9,  1889,  the  casing  being  supported  on  hollow 
trnnnions,  on  which  it  can  be  swung  into  any  desired 
position. 


The  cylindrical  casing  is  shown  in  an  upright  position, 
and  is  divided  into  two  separate  compartments  by  a 
horizontal  partition  across  its  centre,  each  compartment 
being  provided  with  a  hinged  cover  which  can  be  made 
water-tight.  The  fluid  enters  through  one  of  the  trunnions, 
from  which  channels  are  taken  to  both  compartments,  each 
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capable  of  regulatioa  by  a  suitable  cock.  Similar  channels 
and  cocks  are  provided  for  the  exit  of  the  filtered  water 
through  the  opposite  trunnion,  and  there  are  also  other 
independent  passages  and  cocks  for  cleaning  the  filter  hy 
passing  a  current  of  clean  water  through  it  in  either 
direction. 

The  filtering  material  is  retained  in  each  department 
between  two  pairs  of  perforated  concentric  plates  just 
fitting  the  easing,  these  plates  being  threaded  on  central 
hollow  spindles,  one  for  each  compartment,  which  are 
provided  with  right-  and  left-handed  screw  threads.  Upon 
tuining  either  of  tiie  spindles  by  means  of  the  hand  wheels 
shown,  in  one  or  the  other  direction,  the  perforated  plates 
are  caused  to  either  approach  to  or  recede  from  one 
another,  with  the  result  of  either  compressing  or  relieving 
the  filtering  substance  between  them,  and  thereby 
diminishing  or  increasing  the  size  of  the  pores.  In  order 
to  examine  or  clean  either  of  the  compartments  the  end 
cover  need  only  be  unscrewed  and  hinged  back,  the 
opposite  compartment  meantime  remaining  in  undisturbed 
action. — B. 


Improvements  in  Hollow  Filtering-Cylinders  for  Use  in 
Filtering- Vessels.  H.  Xordtmeyer,  Celle,  Germany. 
Eng.  Pat.  3464,  February  22,  1892. 

This  invention  consists  in  strengthening  the  cylinder  by 
means  of  a  stiffening  tube,  or  rod,  or  a  tightened  wire, 
chain,  or  cord  passed  lengthwise  through  the  cylinder.  If 
a  tube  be  used,  it  serves  as  an  outlet  for  the  filtered  liquid. 
The  tube  or  rod  may  also  be  used  as  a  spindle  for  journaling 
the  filtering  cylinder. — J.  C.  C. 


Improvements  in  Methods  and  Apparatus  for  Evaporating 
Liquids.  C.  W".  Cooper,  Xew  York,  U.S.A.  Eng.  Pat. 
16,403,  September  13,  1892. 

The  object  of  this  invention  is  to  ensure  a  rapid  and 
equable  rate  of  evaporation  and  concentration  of  a  liquid 
throughout  the  whole  apparatus.  This  is  sought  to  be 
accompHshed  by  a  repeated  and  rapid  circulation  of  the 
liquid  through  the  tubes  of  the  apparatus,  combined  with 
the  simultaneous  replacing  of  the  evaporated  liquid  in  a 
continuous  stream.  In  one  arrangement  several  clusters 
of  tubes  are  employed  within  one  casing,  and  are  so  placed 
that  the  heated  hquor  from  the  first  set,  after  parting  with 
some  of  the  vapour,  comes  into  contact  with  the  stream  of 
fresh  liquid  and,  combining  therewith,  enters  the  second 
set,  and  so  forth,  thereby  conducting  fresh  liquor  to  each 
set  and  equalising  the  concentration.  In  another  arrange- 
ment where  only  one  set  of  tubes  is  employed,  the 
circulation  is  repeated  and  accelerated  by  means  of  a 
pump. — B. 


II.-FUEL.  GAS.  AND  LIGHT. 

Experiments  in  the  Fommtion  of  Sidphuric  Acid  and  of 
Ammonium  Sulphate  in  the  Bunting  of  Coal- Gas.  E. 
Priwoznik.     Ber.  1892,  25,  2676—2680. 

The  sulphuric  acid  formed  by  the  burning  of  coal-gas  is, 
according  to  the  author's  experiments  not  in  the  free  state, 
but  combined  with  ammonia  as  neutral  ammonium  sulphate. 
By  the  evaporation  of  water  in  platinum  vessels  over  a 
Bunsen  burner,  a  residue  of  ammonium  sulphate  remains  ; 
in  two  experiments  the  residue  left  from  5  litres  of  water 
weighed  0-0121  grms.  and  0-0094  grms.  respectively.  A 
similar  result  is  obtained  Avheu  porcelain  or  metal  vessels 
are  used,  the  only  difEerence  being  that  in  the  case  of 
platinum  a  small  quantity  of  free  sulphuric  acid  is  formed, 
at  first,  as  a  product  of  combustion  of  the  gas  and  appears 
on  the  side  of  the  vessel  in  the  form  of  a  finely-divided 
dew. — C.  A.  K. 


Waste    Water  from  a   Water- Gas  Scrubber.     J.  Klaudy. 

Mitt.  k.k.  'I'echn.  Gewerbe-Museums,  1S92,  290—291. 
Thk  water  passed  through  a  coke-tower  used  for  scrubbing 
water-gas,  gave  a  white  deposit  free  from  sulphur  and,  on 
standing,  an  odour  of  hyilrogen  cyanide.  On  analysis  the 
water  was  found  to  contain  formic  acid  and  traces  of 
trioxymethylene  but  no  ammonia  or  nitric  acid.  The  dried 
residue  from  a  litre  weighed  0-3521  grm.  and  the  water 
contained  in  grms.  per  litre  : — 


KCl 


CaCOj 


CaS04         Ca(HCO,), 


0-0141 


0-0613 


0-107-2 


0-0366 


MkCIj 


0-0034 


Mg(HC02)2 

HCN 

SHi 

FeS 

COi 

0-1101 

0-0.366             0-0078 

0-0147 

0-0-270 

One  volume  of  water  was  used  to  wash  about  40  volumes 
of  gas.  The  addition  of  ferrous  sulphate  and  chalk  rendered 
the  water  harmless  to  health  by  converting  the  hydrogen 
cyanide  into  calcium  ferrocyanide. — W.  J.  P. 


Valuation   of    Coals.     F.   M.    Horn.     Mitt.    k.k.    Techn. 
Gewerbe-Museums,  1892,  296 — 298. 

The  author  gives  a  table  showing  the  composition,  calorific 
value,  and  evaporation  coefficients  of  14  samples  of  German 
coal.— W.  J.  P. 


The  Calculation  of  Flame-Temperatures.  E.  Blass. 
Stahl  und  Eisen,  1892,  893 ;  Proc.  Inst.  Civil  Eng. 
1892—3,111  (1),  56—60. 

The  author  has  been  induced  to  undertake  experiments  on 
the  large  scale,  upon  the  heat  attainable  by  gas-flames, 
from  the  circumstance  that  platinum  can  be  brought  to 
the  welding  point,  but  cannot  be  melted  in  a  crucible 
furnace,  by  the  combustion  of  cold  gas  with  cold  air, 
which  should,  according  to  the  old  formuhe,  give  a  sensible 
temperature  of  2,650°  C.,  or  far  above  the  melting-point  of 
the  metal  (1,775°  according  to  Violle).  This  difference  is 
due  to  the  assumption  that  the  specific  heats  of  the  products 
of  combustion,  water,  and  carbon  dioxide,  are  constant ; 
whereas  these  values  actually  change  very  rapidly  with 
increased  temperature  in  both  gases,  the  expressions  for 
their  mean  value  being,  according  to  Le  Chatelier  (Ann. 
des  Mines,  4,  1883),  as  follows  : — 

COoicP  =  0-188  -f-  0-000273  t  -  0'0000000537  f- 
BJD-.c''  =  0-420  -1-  0-000364  t 

Calculated  in  this  manner,  the  temperature  attainable  by 
burning  water-gas  with  air  is  approximately  1,700^,  a  result 
sufficiently  near  to  the  value  obtained  by  Violle's  direct 
experiment  to  establish  the  probable  correctness  of  the 
La  Chatelier  formula  ;  but  in  order  to  test  the  point  more 
completely,  a  set  of  experiments  have  been  carried  out  at 
the  joint  cost  of  the  German  Iron  Smelters'  Society  and 
the  European  Water-Gas  Company,  with  water-gas  supplied 
by  Messrs.  Schuiz,  Knaudt  and  Co.,  a  fuel  selected  as 
being  of  simple  and  uniform  composition.  The  apparatus 
consisted  of  a  four-twyer  crucible  melting  furnace,  con- 
taining an  empty  steel  melting  crucible,  with  four  tubes 
perforating  the  side  at  right  angles  to  each  other.  Three 
of  these  tubes  contained  pyrometers,  while  the  fourth  took 
off  a  portion  of  the  products  of  combustion  to  a  condenser 
and  gas-meter,  in  order  to  determine  the  amount  of  water 
and  other  constituents,  formed  by  the  combustion.     The 
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gas  supply  was  measured  by  two  gas-meters  of  50  and 
100  cubic  metres  capacity  per  hour  respectively,  and  the 
air  supplied  by  Root's  blowers,  driven  by  variable  speed 
pulleys,  each  step  corresponding  to  a  difference  of  100  cubic 
metres  per  hour.  The  composition  of  the  furnace  gases 
was  deduced  at  short  intervals  by  analyses  of  samples 
taken  directly  from  the  furnace,  as  well  as  'from  the 
portion  poured  through  the  meter.  These,  although 
conducted  with  extreme  care,  showed  that  the  relative 
proportion  of  water  to  carbon  dioxide  was  subject  to 
variation  within  rather  wide  limits,  and  that  gases  do  not 
mix  as  rapidly  and  uniformly  as  they  are  generally  supposed 
to  do. 

The  supposed  instruments   used  for  direct  measurement 
were : — 

1.  Wiborgh's  air-thermometer,  which  can  be  used  up  to 
1,200°  C. 

2.  Le  Chatelier's  electric  pyrometer,  available  nearly  up 
to  the  melting  point  of  platinum. 

3.  Hartmann  and  Braun's  telephone  pyrometer. 
Besides  these,  Siemens  calorimeter  pyrometer,  Seeger's 

normal  cones  of  clay  and  quartz,  Dacretel's  optical 
pyrometer,  and  Prinsep's  pyrometric  alloys  of  gold  and 
platinum,  supplied  by  the  Frankfort  Gold  and  Silver 
Refinery,  were  used  on  different  occasions.  The  air- 
thermometer,  though  most  exact  in  principle,  was  not  very 
satisfactory,  two  different  instruments  giving  dissimilar 
indications,  without  its  being  possible  to  discover  the 
cause  of  the  difference.  The  telephone  pyrometer  was 
found  to  be  very  convenient  in  work,  but  unfortunately  it 
was  destroyed  at  an  early  period  of  the  investigation  by  a 


quantity  of  molten  copper  falling  upon  the  platinum  case. 
It  is  an  excellent  instrument,  the  only  defects  beinw  the 
high  price  (20Z.)  and  the  difficulty  of  using  it  in  a  noisy 
place. 

The  Le  Chatelier  pyrometer  is  also  a  very  handy 
instrument,  but  the  thermo-couple  alters  tolerably  rapidly, 
so  that  the  scale  indications  cannot  be  relied  upon  for  any 
great  length  of  time,  and  the  recording  galvanometer  is  so 
sensitive  to  vibrations  that  it  can  scarcely  be  used  in  any 
place  where  machinery  is  at  work. 

The  Ducretel  polariscope  is  scarcely  to  be  regarded  as  a 
pyrometer,  as  no  correct  measure  of  temperature  can  be 
obtained  from  it,  although  in  experienced  hands  it  may  be 
of  value  in  comparing  different  sources  of  heat.  Con- 
siderable experience  and  sensitiveness  of  the  observer 
to  slight  changes  of  colour  are  essential  for  its  successful 
use. 

The  Prinsep  alloys  in  all  cases  gave  results  agreeing  very 
well  with  those  obtained  from  the  Wiborgh  and  Le  Chatelier 
pyrometers. 

After  overcoming  a  variety  of  preliminary  difficulties, 
the  apparatus  was  brought  into  regular  working  order,  and 
numerous  experiments  were  made,  each  extending  over  a 
period  of  from  eight  to  ten  hours.  The  data  and  methods 
of  computation  are  given  in  detail,  together  with  the 
results  obtained  from  five  experiments,  each  representing  a 
different  condition  of  combustion,  two  being  with  gas  in 
excess,  two  with  air  in  excess  in  variable  proportions,  and 
the  fifth  with  gas  and  air  in  the  theoretical  proportions 
required  tp  produce  the  highest  calorific  effect.  The 
results  are  tabulated  as  follows  : — 


Tempei-alure, 


Gas  in  Excess. 


Gas :  Air 
1:0-18 


II. 


Gas  :  Air 
1  :  0*714 


Observed 425 

Calciilatod  by  new  formula 409 

Calculated  by  old  fol'mula 521 


1,170 
1,173 
1,560 


Air  in  Excess. 


III. 


Gas  :  Air 
1  :9-79 


655 

688 
747 


IV. 


Gas :  Air 
1:4-18 


1,218 
1,235 
1,890 


Gas  and  Air  in  Theoretical 
Proportions. 


V. 

Gas  and 
Air  cold. 


>  1,775 

1,690 
2,630 


TI. 


Gas  cold. 
Air  840° 


<  1,775 
1,947 
2,916 


in  the  fifth  experiment  with  gas  and  air  in  proportion  for 
theoretically  perfect  combustion,  the  loop  of  the  thermopile 
in  platinum  rhodium  alloy  was  twice  melted,  but  a  platinum 
•wire  of  1  mm.  diameter,  and  the  gold  platinum  alloy  No.  24, 
whose  reputed  melting  point  is  1,690'^,  showed  only 
superficial  fusion. 

The  experiment  in  the  sixth  column  was  made  by 
Mr.  Dicke  at  Mr.  Pintsch's  works,  the  gas  being  burnt 
with  air  heated  to  840  C^.,  as  determined  by  a  Wiborgh 
pyrometer.  In  this  case  platinum  was  completely  melted, 
the  temperature  realised  being  more  than  sufficient  for  the 
fusion  of  the  best  Dahlhausen  fire-bricks,  and  could  only 
be  resisted  by  a  magnesite  lining  to  the  furnace. 

A  point  of  interest  in  Experiment  II.  is  the  circumstance 
that  both  copper  and  iron  were  oxidised  in  the  flame,  although 
the  latter  contained  about  40  per  cent,  of  reducing  gases 
(carbonic  oxide  and  hydrogen).  It  is  evident,  therefore, 
that  to  obtain  a  flame  in  which  iron  will  not  oxidise,  the 
gas  excess  must  be  much  larger,  as  in  Experiment  I., 
where,  however,  the  heat  realised  is  too  low  for  any  but 
very  limited  uses.  The  author  suggests  that  possibly  a 
non-oxidising  white  heat,  or  1,400°,  might  be  realised  by 
the  conditions  of  Experiment  I.  if  both  gas  and  air  were 
brought  to  a  temperature  of  1,000°  before  combination. 

In  order  to  form  an  idea  of  the  temperatures  attainable 
by  the  combustion  of  different  mixtures  of  gases,  the 
author  has  compiled  the  following  table  of  theoretical 
temperatures,  the  fuel  being  supposed  to  be  chemically 
pure  :  — 


Gas  and  Air 
Cold. 


Gas,  Cold. 
Air  1,000° 


Producer  gas 

i  Vol.  Co  +  I  Vol  N  . , 

Water-gas 

i  Vol  CO  +  I  Vol  H  . , 

Hydrogen 

Carbonic  oxide 


Gas  1,°000° 
Air  1,000° 


When  the  above  value  for  theoretical  water-gas,  1,875°,  is 
compared  with  the  1,690°  found  by  experiment,  the 
difference  is  seen  to  be  only  185°,  or  about  10  per  cent., 
whereas  the  difference  between  the  2,160°  calculated  for 
producer-gas  and  1,500°  observed  by  Le  Chatelier  as  the 
maximum  heat  of  the  Siemens  furnace,  or  660°,  represents 
nearly  30  per  cent.  The  reason  for  this  is  to  be  sought, 
not  in  the  non-development  of  the  calorific  value  of  the 
fuel  in  practice,  but  in  retarded  combustion,  owing  to  the 
gradual  mixture  of  the  air  and  gas,  so  that  the  heat  is 
distributed  over  a  large  area,  with  a  corresponding  diminu- 
tion of  maximum  intensity,  whereas  when  gas  and  air  are 
burnt  under  the  conditions  of  the  experiments,  both  being 
supplied  under  pressure,  combination  is  rapidly  effected, 
with  the  result  of  producing  a  focus  of  intense  temperature. 
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In  the  final  part  of  the  paper  the  author,  after  quoting 
calculations  from  Campbell's  paper  on  "  The  Physical  and 
Chemical  Equations  of  the  Open-Hearth  Furnace,"  in  the 
Proceedings  of  the  American  Institute  of  Mining  Engineers, 
June  1890,  which  show  how  small  a  proportion  of  the  heat 
developed  in  tlie  Siemens  furnace  is  actually  devoted  to 
melting  the  charge,  suggests  that  this  might  be  improved  if 
the  gas  and  air  could  be  supplied  as  a  blowpipe  flame  of 
sutticient  intensity  to  displace  the  surface  covering  of  slag 
and  penetrate  to  the  bath,  which  would  readily  take  up 
heat  by  reason  of  its  high  conductivity. 

As  a  means  of  simplifying  the  calculations  of  flame 
temperatures,  the  author  has  computed  the  specific  heat  of 
water  and  carbonic  acid  by  the  Le  Chatelier  formula  for 
different  temperatures,  as  given  in  the  following  table  : — 


Teniperature 

0 

2!H) 

400         600 

800     1    1,000 

1,200 

Carbonic  acid . 
Water  vapour. 

0-188     0-240  1  0-288 

1             1 

0-420     0-493  1  0-565 

[              1 

0-332 
0-637 

0-372     0-407     0-438 

1 
0-711     0-783  j  0-856 

Temperature. 

1,400 

1,600 

1,800 

2,000    '     2,500 

.3,000 

Carbonic  acid.       0-465       0-488  i    0*507       0-520  :    0-534 
Water  vapour.       0-929       1-002  j    1-075       1-148.    1-340 


0-524 
1-512 


The  specific  heat  of  oxygen  (0-2170),  nitrogen  (0-244°), 
hydrogen  (3409^),  and  carbonic  ozide  (0- 245'),  although 
not  perfectly  constant  with  increase  of  temperature,  are 
sufficiently  so  for  practical  purposes  of  calculation. 

The  effect  of  dissociation  may  also  be  disregarded,  as, 
according  to  Mallard  and  Le  Chatelier,  it  does  not  affect 
water  vapour  below  3,000",  and  in  carbonic  acid  it  only 
begins  at  1,800"  or  2,000^,  the  amount  of  decomposition 
being  about  4  per  cent,  at  between  2,640",  17  per  cent,  at 
2,646^  and  61  per  cent,  at  3,130^  the  temperature  of 
complete  dissociation  being  probably  at  3,400^. 


PATENTS. 


Improvements  in  Heating  Retorts  or  Furnaces  for  the 
Distillation  of  Coal  or  other  Analogous  Purposes. 
J.  A.  Yeadon  and  W.  Adgie,  Leeds.  Eug.  Pat.  22,292, 
December  21,  1891. 

The  principal  novelty  in  this  patent  lies  in  the  application 
of  crude  or  purified  coal-gas,  or  water-gas,  to  the  heating 
of  retorts  employed  for  the  carbonisation  of  coal ;  either 
fixed  or  revolving  retorts  may  be  used  and  coke  fires  may 
be  employed  as  an  additio:ial  source  of  heat. — E.  S.  K. 


Improvements  in  Gas  Purifying  Apparatus.    H.  Williams, 
Stockport,     Eng.  Pat.  24,  January  1,  1892. 

In  the  purification  of  coal-gas  by  means  of  lime  or  oxide 
the  charging  and  emptying  of  the  purifiers  involves  a  great 
deal  of  labour.  According  to  this  patent  a  cylindrical 
shell  or  case  is  fitted  with  a  revolving  spiral,  or  with 
propeller  blades  and  employed  as  a  purifier.  The  lime  or 
oxide  is  fed  into  the  purifier  continuously  from  a  hopper, 
the  spent  lime  being  discharged  at  the  other  end  ;  the  coal- 
gas  is  passed  through  the  purifier  in  an  opposite  direction. 

— F.  S.  K. 


Solidifying  Petroleum  and  the  Hydrocarbons  contained  in 
same  for  Facilitating  Transportation  and  Use  as  Fuel, 
also  Reliquefying  same.  C.  AUina,  "Wiener,  Xeustadt, 
Austria.     Eng.  Pat.  964,  January  18,  1892. 

Peteoleum,  and  the  liquid  saturated  fatty  hydrocarbons, 
have  the  property  of  forming  a  solid  mass  with  from  half  to 
five  per  cent,  of  the  potassium,  sodium,  magnesium,  or 
aluminium  salts  of  margaric,  stearic,  palmitic,  and  oleic 
acids ;  the   salt   is   dissolved  in   the  hot  petroleum,  which 


solidifies  on  cooling,  the  mixture  being  much  more  suitable 
for  transportation  and  for  use  as  fuel  than  the  liquid  hydro- 
carbon. The  solid  mass  can  be  liquefied  if  desired  by 
warming  it  with  a  small  ([uantity  of  oleic  acid. — E.  S.  K. 


Manufacturing 
Lomax,  Bolton. 

consists   of    a 


A  Combined  Refuse  Furnace  and  Gas 
Apparatus.  W.  J.  Lomax  and  C.  J. 
Eng.  Pat.  1181,  January  21,  1892. 

The  apparatus  described  in  this  patent 
horizontal  furnace,  into  which  town  refuse,  previously 
treated  in  a  drying  chamber  if  necessary,  is  fe<i  by  means  of 
a  hopper  ;  this  furnace  is  provided  with  moveable  fire-bars 
on  the  self-carrying  principle  so  that  the  refuse  is  carried 
through  the  furnace  and  delivered  through  a  door  at  the 
opposite  end.  The  gaseous  products  of  combustion  or 
distillation  of  the  refuse  pass  through  openings  into  a  retort 
chamber  and  are  there  utilised  for  heating  ordinary  gas 
retorts ;  the  latter  are  employed  for  carbonising  cannel, 
coal,  sewage  sludge,  or  other  material  in  the  ordinary 
manner. — F.  S.  K. 


Improvements  in  the  Treatment  of  Oils  for  Rendering 
them  Capable  of  Transport  or  Storage,  and  of  Use  as 
Fuel  or  as  Illuminants,  with  Greater  Safety  and 
Convenience  than  hitherto.  I.  S.  McDougall  and  J.  T. 
McDougall,  London.  Eng.  Pat.  1437,  -January  2.5, 
1892. 

The  animal,  vegetable,  or  mineral  oil,  or  mixture  of  oils,  is 
converted  into  a  solid  or  semi-solid  mass  by  mixing  it  with 
25  per  cent,  by  weight  of  infusorial  earth,  resin,  or  other 
suitable  material  being  added  in  small  quantity  if  desired  to 
promote  greater  adhesiveness.  Such  a  mixture  can  still  be 
used  as  fuel  or  for  illuminating  purposes,  and  can  be  stored, 
transported  and  used  with  greater  safety  than  the  liquid  oil. 

— F.  S.  K. 


Improvements  in  the  Manufacture  of  Illuminating  and 
Heating  Gas  and  in  Apparatus  therefor.  A.  Ellonne, 
Dortmund,  Germany.  Eng.  Pat,  1575,  January  26, 
1892. 

Ix  purifying  coal-gas  in  the  ordinary  way  the  gas  is  first 
cooled  by  means  of  air  or  water  condensers  which  present 
large  tar-wetted  surfaces  ;  the  consequence  is  that  the  tar, 
which  is  at  a  lower  temperature  than  the  gas,  absorbs  some 
of  the  heavier  illuminants  and  a  considerable  loss  in 
illuminating  power  is  incurred  ;  the  object  of  this  invention 
is  to  remove  the  tar  while  the  gas  is  still  at  such  a  tem- 
perature that  the  condensation  or  absorption  of  the  hea^•ie^ 
illuminants  is  prevented. 

The  gas  from  the  retorts  or  producers,  having  passed  the 
exhauster,  is  led  through  a  friction,  air,  or  water  surface 
condenser  so  that  it  is  freed  from  solid  impurities  and  its 
temperature  lowered  to  75' — 100'  F.  It  then  enters  a 
cooling  washer,  consisting  of  several  compartments  con- 
taining ammoniacal  liquor  :  the  gas,  beinsc  forced  successively 
through  the  several  laj-ers  of  liquor  is  completely  freed 
from  tar  before  the  latter  has  the  chance  of  absorbing  any 
of  the  heavy  hydrocarbons  ;  in  this  process  the  gas  is  cooled 
to  60- — 70",  entirely  freed  from  carbon  dioxide,  and  a 
considerable  proportion  of  its  sulphuretted  hydrogen  is 
eliminated.  From  the  cooling  washer  it  is  led  into  a 
compensator,  the  sole  object  of  which  is  to  keep  the  gas  as 
nearly  as  possible  at  a  constant  temperature  of  60',  and  then 
into  a  plunger  ammonia  extractor  consisting  of  several 
compartments  ;  in  the  latter  it  is  washed  with  liquor,  which 
becomes  weaker  and  weaker  as  the  gas  passes  forwards,  and 
finally  with  fresh  water,  so  that  the  whole  of  the  ammonia 
is  removed. 

The  liquor  from  the  last  compartment  of  the  ammonia 
extractor  is  run,  together  with  other  liquor  from  a  storage 
tank,  through  the  various  compartments  of  the  cooling 
washer ;  from  the  latter  it  runs  to  a  separator  Avhere  the  tar 
and  Hght  oil  are  separated  and  flow  to  the  tar  well,  the  liquor 
passing  through  a  water  cooler  into  a  distributing  tank.     A 
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tjuantity  of  liqnor  equal  to  that  of  the  fresh  water  admitted 
to  the  ammonia  extractor  is  then  discharged  into  the 
ammonia  well,  the  rest  heing  pumped  into  the  storage  tank 
for  use  in  the  cooling  washer. 

If  it  be  desired  to  completely  purify  the  gas  Avithout  the 
aid  of  oxide  or  lime  this  can  be  done  by  admitting  a  sufficient 
quantity  of  weak  caustic  ammonia  into  the  cooling  washer 
or  ammonia  extractor. — F.  S.  K. 


All  Improved  Method  of  and  Apparatus  for  Making  and 
Storing  a  Mixture  of  Inflammable  Gas  and  Air. 
W.  H.  Beck,  London.  From  B.  de  Lissa,  Melbourne, 
Australia.     Eng.  Pat.  15,122,  August  22,  1892. 

Gas  and  air  in  suitable  proportions  are  drawn  from  separate 
gasometers  into  a  single  chamber  by  means  of  a  water-blast 
or  spray  which  produces  a  vacuum ;  the  mixture  is  then 
passed  into  a  small  gas  holder  and  finally  into  a  specially 
contrived  gasometer.  The  water-blast,  and  consequentlj- 
the  amounts  of  gas  and  air  drawn  into  the  apparatus,  are 
regulated  automatically. — F.  S.  K. 


m.-DESTRUCTIVE  DISTILLATION.  TAE 
PEODUCTS.  Etc. 

The  Place  of  the  Naphthenes  and  their  Derivatives  in  the 
General  System  of  Organic  Substances.  W.  Markow- 
nikow.     Jour.  Russ.  Phys.  Chem.  Soc.  1892,  24,  141. 

The  chemical  properties  of  the  naphthenes  which  Markow- 
nikow  recognised  first  to  form  a  new  class  of  hydrocarbons 
seem  to  place  them  in  a  systematic  classification  of  the 
hydrocarbons  as  an  intermediate  link  between  the  paraffins 
and  the  aromatic  hydrocarbons  of  the  benzene  series.  A 
glance  at  the  three  formulae — 

CH3 .  CH2 .  CH2 .  CH2 .  CH2 .  CH3 
Normal  Hexaue. 


CH.  —  CHo  —  CH. 
I     "  '       I    ' 

CH..  —  CHj  —  CH.^ 

Hexanaphthene. 


CH 


\ 


CH 


CH  CH 

\CH^ 
Benzene. 


reveals  the  relationship  at  once. 

The  author  proposes  therefore  to  comprise  all  derivatives 
of  the  naphthenes  into  one  group,  which  he  calls  the 
naphthene  group.  Many  substances  belonging  to  this  group 
have  been  known  for  some  time,  but  are  only  now  having 
assigned  to  them  their  proper  place  in  the  system  of  organic 
chemistry. 

The   creation   of  this  new  class  is  justified  on  the  one 
hand  by   the  possible  transformations  of  the   naphthenes 
into  paraffins  and  aromatic  hydrocarbons,  and  on  the  other 
hand  by  a  number  of   analogies  found  on  comparing  the  i 
properties  of  the  three  classes  of  hydrocarbons.  ' 

The  change  of  naphthenes  into  aromatic  substances  is 
effected  by  heating  the  former  in  sealed  tubes  with  sulphur, 
at  200'  C.  Thus,  e.g.,  octonaphthene  yields  a  large  quantity  , 
of  trinitro-?n-xylene.  More  elegant  still  is  Konowalow's 
method:  bromination  in  presence  of  aluminium  bromide, 
by  means  of  which  it  has  become  possible  to  prepare  tri- 
bromo-vf'-cumene  from  mononaphthene,  pentabromotoluene 
from  heptanaphthene  and  tetrabromo-p-xylene  from  octo- 
naphthene. On  reducing  the  nitro  derivatives  of  the 
naphthenes,  ketones  and  amides  are  obtained.  The  naph- 
thenes are  oxidised  by  the  oxygen  of  the  atmosphere,  when 
neutral  substances  are  obtained.  The  main  points  of 
difference  between  the  parafiins  and  the  naphthenes  is 
that  the  latter  have  a  higher  specific  gravity,  and  that  they 
cannot  be  brought  to  crystallisation;  even" the  naphthenes 
boiling  above  300""  C.  do  not  crystallise.  "* 


The  subjoined  table  contains  a  few  well-characterised 
naphthenes;  there  are  many  isomerides,  the  number  and 
structure  of  which  has  to  be  determined  in  the  same  way  as 
in  the  case  of  the  benzene  derivatives  ;  therefore  the  same 
nomenclature,  e.g.,  o-m-p-  derivatives,  will  hold  good  for 
them : — 


Formula. 


Formation  and 
Occurrence. 


Boiling 
Point, 


Sp.  Gr.  "L 

V  (JO 


CfiHi. 


C-H, 


Hexahydrobenzene  . . . 
(Kishner) 

Russian  naphtha 


Hexahydrotoluene 

(Lessen) 

Russian  naphtha 

I  From   the  ])roducts  of 
dry      di.stillation      of 
'      colophony. 
.:  (Remrd) 

I  Hexahydi'o-TO- xylene... 

I  (\rreden)' 


CsHje . .  <,     Russian  naphtha 
(Wreden) 

I '  From  colophony  . 


CgHia..-!! 


C   Hexahydro  mesitylene . 
(Baeyer) 

Hexahydro-i/f-cumene  , . 
(Konowalow) 


From  naphtha. 


Hexahydropropylben- 
zene. 
i^        (Tschitschibabin) 

C   Dodekahydronaphtlm- 

l       lene. 

I  (Wreden) 


CioHjjo  . ' 


From  naphtha . 
From  naphtha  , 


From  menthene 

From  terpinehydrate 


CnH^,.. 


From  camphor 

(Starodubsky) 

Tetrahydroterpene . 
(Orlow) 


From  naphthii , 

CioHiH  . .     From  naphtha  , 

i 

I 


69= 

97° 

95°— 98° 

115°— 120° 

122°— 124° 

120°— 123° 
135°— 138° 

135°— 138° 

135°— 136° 
140°— 142° 

'  15.3°— 158° 

!  160°— 162° 
168°— 170° 

168'5°— 170° 

168'5°— 170" 

167°— 169° 

j.  162°— 167° 

i 

,  179°— 181° 

197° 

240°— 241° 

2i6°— 248° 


0*7539 


0-772 


0-742 


0-777 


0-7835 


20° 


0-764 


0*7812 

0*7808 
0*7811 


19° 


0'7808 


17.40 


15° 
0*8073—0*814  z— 


0-797 
0-797 
0*8114 


15° 
15° 

15° 
15° 

0° 


0° 
0*806  ^ 


0*8019 


16*2° 


0*8120 


18*4° 


0*8215 


18*6° 


0-8210 


18*8° 


Markownikow  considers  as  naphthene  derivatives  Wal- 

lach's    tetrabromides    of    the    terpenes.      Starting    from 

monohalogen   derivatives    of   the   naphthenes  it  has   been 

possible  to  prepare  the   corresponding  alcohols  and  their 

acetates.     Thus,  Konowalow  obtained  the  mononaphthene 

OH 
alcohol   CgHg^piTT  >.     and   Shukowsky  prepared   the   octo- 

OH 
naphthene  alcohol  CgHg^pTT  n       Menthol,  menthene,  and 

menthylamine  find  here  their  places  in  the  chemical 
system.  Monobasic  acids  of  the  naphthenes  seem  to  be 
represented  by  well  characterised  individuals,  amongst 
which  have  to  be  reckoned  in  the  first  instance  the  so-called 
petroleum  acids.  The  higher  homologues  do  not  crystallise, 
whilst  the  lowest  acid — obtained  from  benzoic  acid — does 
crystallise.  (See  Aschan,  this  Journal,  1891,  997,  Zaloziecki 
ibid,  1891,824,   1892,  2).     The  author  proposes  for  these 
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acids,  the  general  formula  C/iHjH— sO.,,  the  name  of 
naphtlicnic  acids,  and  adopting  the  noraeuclature  used 
for  the  fatty  aci(b;,  ho  names  C,-H|oOo  heptanaphthenic, 
acid,  CnH.,,|()n  endekaiiaphthonic  acid,  &c.  (^uininic  acid 
belongs  to  tliese  monobasic  acids,  and  has  to  be  considered 
as  a  tetrahydroxyheptanaphthcnic  acid,  Cf,lI,(OII)4COOII, 
which  on  boiling  with  hydriodic  acid  is  easily  transformed 
into  benzoic  acid.  The  author  finally  claims  the  hexa- 
hydrogenated  acids  which  l?aeyer  has  preparcil  from 
phthalic,  terephthalic,  and  mellithic  acids  and  also  the 
suceinylsucciuic  'acid,  as  dibasic  acids  of  the  naphthene 
series. — J.  L. 


Velroleiim  Acids.     U.    Zaloziecki.     Chem.  Zeit.  1892,  16, 
90r)— 907. 

This  somewhat  lengthy  article  consists  for  the  greatest 
part  of  a  polemic  against  Aschan's  views  (this  Journal, 
1891,  997)  on  the  constitution  of  the  so-called  petroleum 
acids,  the  author  maintaining  his  former  views  that  these 
acid  substances  have  to  be  looked  upon  as  lacto-alcohols 
(this  Journal,  1891, 824).  Fresh  material  for  substantiating 
this  opinion  is,  however,  not  adduced.  The  author  has 
now  prepared  these  lacto-alcohols  from  the  waste  sulphuric 
acid  of  petroleum  refineries  by  extraction  with  caustic  soda. 
Continuing  his  experiments  on  the  formation  of  acid 
compounds  in  petroleum  (this  Journal,  1891,  997)  the 
author  has  now  oxidised  the  lacto-alcohol  CjoHooOo  with 
potassium  bichromate  and  sulphuric  acid  and  obtained  a 
mixture  of  volatile  acids  which  presumably  contain  amongst 
others  acetic  acid  and  nonylic  acid. — J.  L. 


Peniviati  Petroleum.     L.  Weinstein.     Chem.  Zeit.  1892, 16, 
795—798. 

Percvia:^  petroleum,  although  for  a  long  time  known  to 
occur  in  many  places  near  the  Pacific  coast,  has  only 
recently  been  brought  into  prominence  by  the  action  of 
several  English  companies.  The  author  has  examined  a 
crude  oil  occurring  at  Zorritos,  near  Tumbez,  in  the 
northern  part  of  Peru. 

The  crude  petroleum  has  the  sp.  gr.  0*810 — 0*840;  it 
possesses  an  agreeable  aromatic  smell  and  is  exceedingly 
rich  in  easily  .volatile  hydrocarbons.  An  elementary 
analysis  (by  Dr.  Salathe,  Titusville)  gave  C  --  84-9  per 
cent. ;  H  =  13  •  7  per  cent. :  O  =  1  •  4  per  cent.  On  cooling 
to  —30°  C.  no  solid  substance  separated  from  the  petroleum. 
The  heat  of  combustion  found  was  10,672  calories. 

A  fractional  distillation  of  three  samples  of  crude 
petroleum  gave  the  following  result : — 


Zon-itos  Oil. 


Specific  gravity 0"815 

°  C.  Per  Cent. 

0— i:JO 25-75 

130—150 11-5 

150—170 B-0 

170—190 6-0 

190—210 5-0 

810—230 ■  5-5 

230—250 4-25 

850—270 5-75 

270—290 3-50 

Besidue 26*0 

Light  oils 37-25 

150°— 290° 30-0 


II. 


III. 


0-820 


Per  Cent. 
26-50 

8-0 

6-0 

6-0 

4-5 

5"5 

4-0 

5-0 

4-0 
30-0 
34-5 
.35-0 


0-835 


Per  Cent. 
17-0 

6-0 

5-5 

5-0 

5-0 

4-5 

5*5 

4-25 

4-0 
33-0 
23-0 
33-75 


Judging  from  these  figures  one  might  proclaim  superiority 
of  this  oil  over  Pennsylvanian  oil.     But  this  is  not  borne 


out  by  practice  and  therefore  the  author  adopted  for  the 
technical  examination  of  the  crude  oil  the  method  proposed 
by  Pourgognon.  300  cc.  of  the  oil  are  distilled  from  a 
spacious  retort  and  the  receiving  vessel  is  changed  whenever 
15  cc.  =  5  per  cent,  have  passed  over.  The  temperature 
is  noted  when  another  fraction  is  collected.  Tlie  distillation 
of  the  300  cc.  requires  three  hours.  In  the  subjoined  table 
the  result  of  such  a  distillation,  carried  out  with  Zorritos 
oil,  is  given;  for  the  sake  of  comparison  some  North 
American  oils  were  examined  simultaneously. 


Zorritos. 


Lima  '    Cah- 
(Ohio),    fornia. 


Pennsylvania. 

Parkpr      Bfad- 


Sp.  Gr. 


0-835      0*835  i    0*835 

I 


0*801       0*815 


Fraction 
No. 


( Sp.  Gr. 
l°C.... 

fSp.Gr, 


10 


15 


C.  .. 
f  Sp.  Gr. 

rc... 

fSp.  Gr. 
t°C.... 

(•Sp.  Gr. 
l°C.... 

(  Sp.  Gr. 
(.  °  C. . . . 

;  Sp.  Gr. 
l°C.... 

f  Sp.  Gr. 
l^C... 

/Sp.  Gr. 
1°C.,.. 

fSp.  Gr. 

l°C.... 

(-  Sp.  Gr. 

l°C.... 

(■  Sp.  Gr. 

l°C.... 

fSp.  Gr. 

rc... 

fSp.  Gr. 

l°c,... 

Sp.  Gr. 


{S 


C. 
Sp.  Gr. 


16  {?P-. 

^'  rc... 

,„  fSp.Gr. 

^^  t°C.... 


Frac- 

tion No. 

0*709 

0*704 

0*706 

1 

70 

71 

71 

1 

0*726 

.  0*7.33 

0*716 

76 

93 

84 

0*740 

0*737 

0*7.35 

82 

99 

93 

0*749 

0*752 

0-746 

" 

86 

121 

101 

0*758 

0*767 

0*761 

93 

128 

106 

3 

0*765 

0*778 

0*769 

97 

136 

104 

0*774 

0*793 

0*777 

103 

176 

112 

4 

0*768 

0*806 

0-791 

107-5 

179 

121 

0-803 

0*811 

0-808 

1-25 

188 

153 

5   1 

0-S23 

0*824 

0-818 

139 

204 

158 

0-837 

0-831 

0-834 

159 

219 

179 

6 

0-852 

0-830 

0-850 

180 

232 

218 

0-864 

0-831 

0-860 

190 

247 

221 

7 

0-878 

0-8.35 

0-874 

200 

252 

254 

0*890 

0-834 

0*877 

1    2^=^ 

254 

254 

8    ; 

0  892 

0*830 

0-858 

226 

252 

251 

0*876 

0*825 

0*853 

235 

241 

260 

9 

0*826 

0*846 

•• 

232 

252 

0-69ii      0-703 


0-730       0-741 


0-75.J       0-7C9 


0*771       0*788 


0-788  :    0-806 


0*801       0*824 


0-819 


0-8*29 


0-824  '     0-824 


0-819       0-819 


The  first  eight  fractions  of  Zorritos  oil  =  40  per  cent, 
were  colourless,  and  remained  so  for  some  time  ;  fractions 
No.  9  and  10  had  a  violet  tint,  whilst  fraction  No.  11  was  of 
a  violet-blue  colour. 

The  following  table  shows  the  percentages  and  specific 
gravities  of  under-fractions  into  which  the  fractions  men- 
tioned in  the  first  column  may  be  broken  up  by  fractional 
distillation. 

In  order  to  determine  the  amount  of  non-saturated 
hydrocarbons  and  of  those  belonging  to  the  aromatic  series 
two  fractions  were  washed  with  concentrated  sulphuric  acid, 
containing  20  per  cent,  fuming  acid.  The  acid  absorbed  from 
the  fraction  100^ — 150°  C,  7*10  per  cent.;  and  from  the 
fraction  150^ — 200^  C,  15*4  per  cent.  The  remaining 
parts  had  the  following  sp.  gr.  0-739  and  0*777. 
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Specific  Gravity 
of  Analysed  Part. . 

0-731 

0-745 

0-758 

0-770 

0-790 

0-809 

0-824, 

0-841 

Fraction. 
0—100°  C, 

r         69 

. ,        0-707 

43 

0-728 

12 
0-728 

•• 

•• 

Vols.  Per  Cent. 
Sp.  Gr. 

100=— lao''  c. 

22 
0-741 

28 
0-745 

43 
0-745 

32 
0-750 

•• 

•• 

Vols.  Per  Cent. 
Sp.  Gr. 

120°— 140°  C. 

r        10 

.  i        0-757 

15 
n-759 

21-5 
0-761 

30-5 
0-761 

19 
0-766 

•• 

.. 

Vols.  Per  Cent. 
Sp.  Gr. 

140^—160°  C. 

'I 
■I 

12-5 
0-778 

17-5 
0-777 

13-5 
0-777 

25 
0-783 

Vols.  Per  Cent. 
Sp.  Gr. 

160°— 180°  C. 

J 

9-25 

0-788 

18 
0-793 

30-25 
0-795 

29 
0-797 

,, 

Vols.  Per  Cent. 
Sp.  Gr. 

180°— 200°  C. 

r 

LI        .. 

:: 

11-25 
0-808 

15-25 
0-813 

25 
0-815 

37 

0-818 

Vols.  Per  Cent. 
Sp.  Gr. 

200°— 220°  C. 

•• 

7 
0-827 

8 
0*826 

17-5 

0-828 

26-5 
0-831 

Vols.  Per  Cent. 
Sp.  Gr. 

220°— 240°  C. 

1 
L,        .. 

,, 

3-5 

0-837 

11-5 
0-836 

18-5 
0-847 

Vols.  Per  Cent. 
Sp.  Gr. 

240°— 260°  C.       ■ 

;; 

95 

0-848 

13 
0-851 

Vols.  Per  Cent. 
Sp.  Gr. 

260°— 280°  C. 

•• 

•• 

•• 

7 
0-862 

Vols.  Per  Cent, 
Sp.  Gr. 

The  -working  of  the  crude  oil  for  burning  oil  (kerosene) 
is  easy  :  the  residue  yields  a  lubricating  oil  of  high  viscosity 
and  high  specific  gravity,  and  of  an  appearance  similar  to 
that  of  "  valvoline."  The  kerosene  had  a  sp.  gr.  0-824 
and  showed  the  following  boiling  point :  — 

0°— 150°  C 9'5   percent. 

150°— 210°  C 46-5   percent. 

210°— 280° C 36-0   per  cent. 

Residue 6-75  per  cent. 

Flasii  point  (Abel's  test)  93=  F.  =33-9°  C— J.  L. 


lY .-COLOURING  MATTERS  AND  DYES. 

Oti  the  Formation  of  InduUnes.     O.  Fischer  and  F.  Ilepp. 
I?er.  1892,  25,  2731—2734. 

The  authors  have  previously  shown  that  the  intermediate 
products  formed  during  the  production  of  indulines  are 
paniquinone  anilides.  Although  the  conversion  of  the  latter 
into  indulines  offers  no  theoretical  difficulty,  the  formation 
of  these  quinone  derivatives  from  amidoazo  compounds  has 
not  been  satisfactorily'  explained.  If  it  be  assumed  that  the 
amidoazo  -  compounds  are  hydra/ones  —  as  assumed  by 
Goldschmidt — their  conversion  into  the  quinone  derivatives 
can  be  explained  by  the  following  equation  : — 

/\  N.NHaH,  /\  XH   . 


HN  l 


\/ 


NH  >        '  NHCfiHs 

Anilido-diamido-quinone. 


It  is  known  that  such  intramolecular  changes  occur  on 
the  reduction  of  azo-compounds,  and  the  authors  have  found 
that  a  similar  change  may  be  effected  by  means  of  glacial 
acetic  acid.  "\Vhenbenzene-azo-a-phenylnaphthylamine  is 
heated  at  130^  with  80  per  cent,  acetic  acid,  anilidonaphtha- 
quinone  is  obtamed  as  the  chief  product,  and  anilidouaphtha- 
quinone-anil  in  smaller  quantity.  Similarly,  when  benzene- 
azo-a-uaphthol  is  boiled  for  8 — 10  hours  with  20 — 25  parts 
of  glacial  acetic  acid,  the  chief  product  obtained  is  anilido- 
naphthaquiuoue. — A.  K.  M. 


^-Dinaphthylamine    Monosulphonic    Acids.       F.     Schiff. 
Mittheil  k.k.  Techn.  Gewerbe  Museums,  1892,  283—287. 

The  ;8-dinaphthylamine  obtained  as  a  by-product  in  the 
preparation  of  )3-naphthyiamine  has  hitherto  found  no 
application  as  a  source  of  dyestuffs.  The  autlior  finds  that 
it  yields  two  isomeric  monosulphonic  acids  by  the  following 
treatment : — Finely-powdered  S-dinaphthylamine  (50  grms.) 
is  stirred  into  monohydrated  sulphuric  acid  (150  grms.), 
cooled  till  complete  crystallisation  has  occurred.  On 
keeping  the  mass  at  the  ordinary  temperature  for  60  hours, 
with  frequent  agitation,  complete  solution  is  brought  about ; 
ice  (500  grms.)  is  then  added,  and  the  brownish  separation 
filtered  off.  The  filtrate  contains  principally  higher  sulpho- 
nation  products,  but  when  evaporated  on  the  water-bath 
yields  small  quantities  of  the  monosulphonic  acid. 
The  greater  portion  of  these,  however,  remains  in  the 
residue,  and  is  extracted  by  heating  with  water  or  caustic 
alkalis,  but  preferably  with  90  per  cent,  alcohol.  The 
alcoholic  extract  is  evaporated  and  the  residue  taken  up 
with  hot  caustic  soda;  the  solution  on  cooling  deposits 
white  needles  of  pure  sodium  salt.  20  per  cent,  of  the 
amine  employeu  is  recovered  unchanged  and  60  per  cent,  of 
the  theoretical  yield  of  monosulphonic  acid  is  obtained.  The 
two  isomeric  sodium  salts  C;QHi4X(S03Xa)  are  separated 
by  reason  of  their  different  solubilities  in  water ;  the 
so-called  a-acid  yields  the  less  soluble  salt,  the  j8-acid  the 
more  soluble. 

The  a-acid  is  separated  from  its  aqueous  solution  by 
hydrochloric  acid,  but  not  by  acetic  acid,  as  a  white 
amorphous  precipitate  ;  solutions  of  the  salt  turn  red  on 
boiling.  The  sodium  salt  dissolves  in  96  per  cent,  alcohol 
giving  a  solution  showing  intense  bluish-green  fluorescence. 
The  barium  and  calcium  salts  form  insoluble  yellowish 
precipitates.  The  silver  salt  is  easily  reduced  on  warming 
with  water.  The  salts  of  the  3  acid  resemble  those  of  the 
a-acid,  but  are  more  soluble  in  water. 

Both  acids  give  poor  azo-colours  ;  the  azo-compounds 
with  o-  or  ^-naphthylaniine  are  green  metallic  powders, 
which  dye  silk  a  beautiful  red  colour  in  a  3  per  cent,  soap 
bath.  With  metamidobenzoic  acid  a  dirty  yellow  azo- 
compound  is  obtained;  the  tolidine  and  benzidine 
compounds  are  fixed  on  cotton  by  sodium  sulphate,  or 
phosphate,  borax,  or  caustic  soda.  The  compounds 
obtained  with  amido-azobenzene  mono-  and  di-sulphonic 
acids  give  black  colours,  lacking,  however,  in  intensity. 
These  latter,  together  with  the  dis-azo  colours  obtained  with 
sulphanilic  acid  -  azonaphthylamine  are  very  unstable 
towards  acids  and  are  changed  by  boiling  with  sodium 
sulphide. 
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Oil  heatiiifi  the  azo-compounds  obtained  with  i3-naphthyl- 
ainiiie  in  luiueous  solution,  with  concentrated  h^'drochloric 
acid,  siibseciufiitly  adding  caustic  soda,  filtorinp  oft'  the 
separated  naphthyhunine,  and  addin;^  hydrochloric  acid  to 
the  tiltnite,  an  orange-yellow  precipitate  of  /8-naphthazine 
inonosulphonic  acid,  C.jdHijNSOa,  is  obtained.  It  is  readily 
soluble  in  alkalis  or  sodium  carbonate  solution,  and  is 
re-precipitated  by  acetic  acid.  The  sodium  salt  forms 
sulphur-yellow  needles  soluble  in  alcohol  or  warm  water, 
and  does  not  dye  animal  fibres.  The  barium  and  silver 
salts  form  sparinj^ly-soluble  j'cllowisli  precipitates ;  the 
copper  salt  is  more  soluble.  Xo  precipitate  is  obtained  with 
lead  acetate,  but  ferrous  sulphate  j^ives  a  green  precipitate. 
— W.  J.  P. 

Preparation  of  Nitro-fi-N aphthoquinone.     Th.  Zincke 
Annalen,  268,  273— 27G. 

The  preparation  of  nitro-/8-naphthoquinone  in  good  yield 
is  far  more  ditHcult  than  the  directions  given  by  Steuhouse 
and  Groves  (Annalen,  194,  203)  would  lead  one  to  suppose. 
It  is  necessary  to  start  with  a  pure  qninone,  as  the  presence 
of  diquinone  often  hinders  nitration.  Naphthoquinone  is 
most  readil}'  prepared  from  its  hydroquinone,  which  is  now 
manufactured  on  the  large  scale  by  the  Badische  Anilin  und 
Sodafabrik.  On  account  of  the  sparing  solubility'  of  the 
hydroquinone  a  large  bulk  of  water  has  to  be  employed  to 
effect  solution,  20  grms.  requiring  a  litre  of  water.  The 
mixture  is  heated  on  the  water-bath,  and  when  the  substance 
is  almost  completely  dissolved,  some  sulphurous  acid  is 
added,  the  solution  cooled  to  40°,  and  filtered  into  a  solution 
containing  an  excess  of  ferric  chloride. 

For  the  nitration  of  the  quinone,  the  author  recommends 
a  nitric  acid  of  higher  specific  gravity  (1'38 — 1"4)  than 
that  (1 '2)  used  by  Stenhouse  and  Groves.  The  air-dried 
quinone  (10 — 15)  grms.  is  treated  with  four  to  five  times  its 
weight  of  nitric  acid  in  a  large  test-tube ;  this  is  dipped  into 
hot  water  (80^ — 90°)  when  the  quinone  should  quickly 
dissolve  with  deep  red  coloration.  If  the  heat  be  continued 
too  long,  red  fumes  are  abundantly  evolved  and  the  yield  of 
nitro-product  is  diminished.  As  soon  as  the  quinone  is 
dissolved  the  tubes  are  placed  in  cold  water,  when  the  nitro- 
product  soon  separates.  It  is  filtered  through  glass  wool 
and  washed  first  with  nitric  acid,  then  with  glacial  acetic 
acid,  and  finally  with  alcohol.  A  further  purification,  if 
necessary,  may  be  effected  by  crystallisation  from  acetic 
acid.     Nitro-3-naphthoquinone  thus  obtained  melts  at  158°. 

—A.  K.  M. 


Hydvoxyketone  Colouring  Matters.  C.  Graebe  and 
A.  Eichensrriin.  Annalen,  269,  295 — 317.  (See  also 
this  Journal,  1891,  536.) 

I.  Trihydro.vyhenzophenone  [2  :  3  :  .4  or3  :  4  :  5]  (Alizarin- 
yellow  A)  C,3Hif|04  +  HjO  is  prepared  from  pyrogallol  and 
benzoic  acid,  or,  in  the  place  of  the  latter,  benzoyl  chloride, 
benzoic  anhydride,  or  benzotrichloride  ;  the  last  of  these  is 
now  employed  on  the  large  scale.  Alizarin-yelloic  A  is 
used  in  cotton  printing  and  produces  pure  yellow  shades  ; 
its  lakes  are  golden  j-ellow  and  are  fast  to  light,  air,  and 
soap. 

Trihydroxybenzophenone  crystallises  in  yellow  needles 
and  melts  (dehydrated)  at  140° — 141°.  Several  metallic 
and  other  derivatives  are  described. 


II.   Tetrahiidroxybenzophenone  [2  :  3 
C.H.nO,  +  H.,0 


4  :  2'] 


IS  prepared  from  salicylic  acid  and  pyrogallol  and  is  obtained 
in  greenish-yellow  plates  which  melt  at  100^,  whilst  the 
dehydrated  substance  melts  at  149°.  Its  sodium  derivative 
CisHgOsNa  +  H.O,  and  acetyl  derivative  0,311605(0.31130)4 
are  described. 

III.  Tetrahydroxynaphthylphenylketone,  Cij-Hj-jOs  +  H2O, 
is  obtained  from  gallic  acid  and  a-naphthol,  and  the  posi- 
tions of  the  OH  groups  are  probablj'  4  :  3'  :  4'  :  5'.  It 
crystallises  from  alcohol  in  greenish-yellow  prisms  or 
needles  which  melt  at  246°,  A  few  of  its  derivatives  are 
described. — A.  K.  M. 


The  Artificial  Colouring  Matters  Discovered  hy  R.  Bohu 
A.  Scheurer.     Hull.  Soc.  Ind.  MulhouHc,  Is92,  331—338. 
Thk  following  is  a  list  of  the  colouring  matters  discovered 
or  mtroduced  mto  practice  by  Rene  Hohn  :  — 

Alizarin  maroon  (discovered  in  1 885).— This  is  an  amido- 
ahzarin  the  constitution  of  which  is  yet  undetermined  It 
crystallises  in  brown  needles,  which  dissolve  in  sulphuric 
acid  with  a  red,  and  in  alkalis  with  a  purple  colour.  Witli 
the  alumina  mordant  it  yields  chocolate-red  lakes-  with 
chrome  dark  purple.  It  is  employed  in  wool-dyeing,  as 
well  as  in  cotton-printing  and  dyeing. 

Galloflarin  {\mc,  Eng.  I'at.  6413;  this  Journal,  1«87, 
285,  437,  722).— The  constitution  of  this  colouring  matter 
is  not  definitely  known.  Its  empirical  formula  is  0,.,IIr,0,. 
It  yields  on  the  chrome  mordant  a  lake  of  exceeding 
fastness  to  soap,  light,  and  air,  and  is  chiefly  employed  in 
wool-dyeing. 

Anthracene  brown  or  Authragallol  (1886  ;  this  Journal, 
1884,  141)  is  1  .  2  .  3-triIiydroxyanthraquinone.  It  was' 
discovered  in  1877  by  Seuberlich,  but  was  first  manufac- 
tured commercially  in  the  year  named.  It  is  one  of  the 
fastest  of  the  alizarin  colouring-matters. 

Alizarin  black  or  Napthazarin  (1887,  Eng.  Pat.  78.33  ; 
this  Journal,  1888,  431),  although  known  since  1861,  has' 
been  commercially  available  only  since  1887.  It  is  manu- 
factured by  a  different  method  from  that  by  which  Koussin 
first  prepared  it,  the  latter  being  technically  valueless.  The 
compound  of  this  colouring  matter  with  sodium  sulphite  or 
bisulphite  is  employed  in  calico-printing  for  grey  shades. 

Alizarin  green  and  Alizarin  indigo-blue  (1888,  Eng. 
Pats.  14,353  and  15,121 ;  this  Journal,  1889,  770).  These 
important  derivatives  of  alizarin  blue  are  obtained  by  the 
following  process  : — 10  kilos,  of  dry  alizarin  blue  are  added 
by  degrees  to  100  of  fuming  sulphuric  acid  containing 
70  per  cent,  of  anhydride,  and  the  mixture  heated  to  50^^ 
for  five  hours.  An  unstable,  intermediate  product,  devoid 
of  tinctorial  properties,  is  produced,  which  is  transformed 
into  alizarin  green  by  heating  it  with  10  parts  of  sulphuric 
acid  of  60°  B.  at  a  temperature  not  exceeding  130°. 
Alizarin  indigo-blue  is  obtained  by  raising  the  temperature 
to  210".  In  practice,  the  intermediate  compounds  are  not 
isolated,  the  final  compounds  being  obtained  by  diluting  the 
product  of  the  first  reaction  with  two  parts  of  sulphuric  acid 
at  66°  B.  and  heating  at  130°  or  210°,  according  to  the 
compound  it  is  desired  to  manufacture.  After  heating  for 
eight  hours,  the  mass  is  poured  into  water  and  filtered. 
Alizarin  green  forms  microscopic  blue-grey  needles,  in- 
soluble in  water,  but  soluble  in  alkalis  with  a  green,  and  in 
alkaline  carbonate  solutions  with  a  blue  colour.  Ahzarin 
indigo-blue  crystallises  in  small  black  needles  ;  it  dissolves 
in  both  alkaline  hydrate  and  carbonate  solutions  with  a  blue 
colour,  and,  like  alizarin  green,  is  precipitated  from  such 
solutions  by  an  excess  of  alkali.  Both  colouring  matters 
yield  easily-soluble  compounds  with  sodium  bisulphite,  in 
which  form  they  are  sent  into  commerce.  Alizarin  green 
gives  a  dark  blue-green  and  alizarin  indigo-blue  a  dark  blue 
shade  with  the  chromium  mordant,  both  colour-lakes  being 
of  the  highest  degree  of  fastness.  The  colouring  matters 
are  oxidation  products  of  alizarin  blue. 

Carbazole  yellow  (1888,  Eng.  Pats.  14,478  and  14,479  ; 
this  Journal,  1889,  771)  is  prepared  from  salicylic  acid  and 
the  tetrazo  derivative  of  diamido-carbazole.  It  is  easily 
soluble  in  water  and  dyes  unmordanted  cotton  in  a  neutral 
bath  a  fast  golden  yellow.  It  also  dyes  wool  from  a  neutral 
or  acid  bath  a  yellow,  fast  to  milling. 

Alizarin  yellow  A  (1889,  Eng.  Pats.  8373  and  9428 ; 
this  Journal,  1890,  497)  is  a  trihydroxybenzophenone, 
obtained  by  the  condensation  of  pvrogallol  with  benzoic 
acid.  It  forms  yellow  crystals,  containing  1  HoO,  and 
melting  at  138°,  In  cold  water  it  is  only  slightly  soluble, 
but  it  dissolves  readily  in  boiling  water,  alcohol,  ether, 
acetone,  and  glacial  acetic  acid.  Its  alkaline  solution  has 
at  first  a  yellow  colour,  but  on  exposure  to  air  turns  green, 
a  precipitate  of  the  same  colour  eventually  separating. 
The  colouring  matter  is  polygenetic,  yielding  the  following 
colours :  with  chromic  oxide,  brown ;  with  ferric  oxide, 
dark  olive  ;  wth  alumina,  orange-yellow,  which  is  changed 
to  orange  by  calcium  salts  ;  with  a  mixture  of  alumina  and  tin 
oxide,  a  fine  yellow.     All  the  colours  obtained  are  very  fast. 
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Alizarin  yelloiv  C  (1889,  Eng.  Pat.  9429;  this  Journal, 
1 890,  oOO)  is  galhicetophenone.  It  was  prepared  by  Neucki 
by  condensing  pyrogallol  with  glacial  acetic  acid.  Its  lakes 
are  of  a  more  greenish  hue  than  those  of  trihydroxybenzo- 
phenone. 

Anthracene  blue  (1891)  is  a  new  colouring  matter  which 
seems  likely  to  find  very  extensive  employment  in  wool- 
dyeing.  It  is  obtained  by  a  new  reaction,  the  publication 
of  which  its  discoverer  for  the  present  reserves. — E.  B. 


A    Reaction   of   Aldehydes   and  Ketones   ivith    Aromatic 

Nitro-Compounds.     B.  v.  Bitto.     Annalen,  267,  377. 

See  under  XXIII.,  page  6G. 


PATENTS. 
Manufacture    of  New    Colouring    Matters.      C.  D.  Abel, 

London.       From   "  The   Actieii    Gesell.schaft  fur    Anilin 

Fabrikation,"  Berlin,  Germany.    Eng.  Pat.  277,  January  6, 

1892. 
The   base    employed    in    the    production    of    these    new 
colouring  matters  is  p-amidobenzene-azo-amido-a-naphthal- 
ene  represented  bv  the  formula — 

NHo— CV,H4-N  =  N— CioHfi— NHo. 

It  was  first  prepared  by  Meldola  (J.  Chem.  Soc. 
(Trans.)  1883,  432)  by  combining  diazotised  p-nitraniline 
with  a-naphthylamine  and  reducing  the  uitro-azoamido 
compound  obtained  with  ammonium  sulphide.  On  diazo- 
tisation  this  base  gives  a  tetrazo  compound  which  may  be 
combined  with  amines,  phenols,  or  their  derivatives  in  the 
well  known  manner,  giving  various  shades,  which  are 
generally  of  a  darker  colour  than  the  corresponding  dye- 
stuffs  hitherto  obtained  from  para  diamines.  They  all  dye 
cotton  from  an  alkaline  or  salt  bath,  and  wool  from  a  salt 
bath,  and  are  tolerably  fast  to  light  and  washing.  The 
claims  except  the  combinations  of  the  tetrazo  compound 
with  phenol,  resorcinol  and  the  naphthols,  and  Schaeffer's 
;3-naphthol  mono-sulphonic  acid,  as  these  bodies  had 
already  been  prepared. — T.  A.  L. 


Improvement  in  the  Manufacture  of  Colouring  Matters. 
H.  H.  Lake,  London.  From  A.  Leonhardt  and  Co., 
Miihlheim-on-the-^Maine,  Germany.  Eng.  Pat.  1390, 
January  23,  1892. 

By  the  action  of  nitrous  acid  in  an  acid  solution  on  dimethyl- 
'«-amidocresol  a  dinitroso-cresorcinol  is  produced,  which 
does  not  react  with  aromatic  amines  to  form  colouring 
matters.  If,  however,  cold  solutions  of  equal  molecules  of 
sodium  nitrite  and  of  dimethyl-w-amidocresol  hydrochloride 
are  mixed  and  allowed  to  stand,  a  red  precipitate  separates 
out  which  is  the  mononitroso-derivative  of  dimethyl-7«- 
amido-cresol.  It  can  also  be  produced  by  mixing  cold 
alcoholic  solutions  of  amyl  nitrite  and  of  the  sodium  salt 
of  dimethyl-m-amidocresol,  filtering  off  the  sodium  salt 
which  separates  out,  dissolving  it  in  cold  water  and 
precipitating  with  acetic  acid.  The  new  substance  can  be 
purified  by  crystallisation  from  toluene  and  melts  at  105°  C. 
It  combines  with  aromatic  amines  to  form  basic  blue 
colouring  matters,  the  following  being  a  typical  example ; 
13  kilos,  of  benzyl-?n-amidodimethyl-p-toluidine,  11  kilos, 
of  nitroso-dimethyl-7H-amidocresol  hydrochloride  and  90 
litres  of  spirit  are  heated  until  the  nitroso  compound  has 
disappeared.  The  melt  is  diluted  with  hot  water,  20  kilos, 
of  sodium  acetate  are  added  to  remove  impurities,  the 
solution  is  filtered  and  the  colouring  matter  precipitated 
by  the  addition  of  salt  and  zinc  chloride.  Other  amines 
mentioned  are  a-naphtbylamine,  its  mono-  and  di-alkyl 
derivatives  and  certain  meta  and  para  diamines  such  as 
7«-amido-dimethyl-aniline,  ethyl-m-amido-dimethyl-aniline, 
7H-amido-diethyl-p-toluidine,  dibenzyl-m-toluylene  diamine, 
tetrametbyl-?«-phenylene  diamine,  p-phenylene  diamine,  1"4 
i.aphthylene  diamine,  &c. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

The  Carbonisation  of  Wool  loith  Aluminium  and  Magne- 
sium Chlorides.  F.  Breinl  and  C.  Hanofsky.  Mitt.  k.k. 
Techn.Gewerbe-Museums,  1892,  203 — 217. 

Magxesivm  and  aluminium  chlorides,  while  completely 
effective  in  the  destruction  of  vegetable  substances,  are 
distinguished  among  the  various  chemical  agents  used  for 
extracting  vegetable  matters  from  woollen  materials,  by 
their  comparativelj'  slight  action  on  dyed  colours.  The 
action  of  these  salts  has  been  variously  explained.  It  has 
been  attributed  to  the  hydrochloric  acid  liberated  on  heating 
textile  fabrics  which  have  been  impregnated  with  them 
(\Yagner's  .Jahresbericht,  1877  ;  Frank,  ibid.  1878,  1024)  ; 
to  the  crystallisation  of  the  salts  in  the  vegetable  fibres 
(Delong)  ;  to  the  destructive  action  of  aluminium  chloride 
itself  (Joly)  ;  and,  again,  to  the  condensing  action  of 
the  latter  salt  (K.  Mej-er).  The  authors  have  made  a 
number  of  experiments  with  the  object  of  elucidating  the 
action,  with  bleached  calico,  pure  woollen  cashmere,  and  a 
union  fabric  composed  of  60  per  cent,  of  cotton  and  40  per 
cent,  of  wool. 

Carbonisation  with  Magnesium  (Jhloride. — To  detect  and 
estimate  any  hydrochloric  acid  disengaged  from  the 
materials  treated,  samples  of  the  fabrics  named  were 
impregnated  with  magnesium  chloride  by  steeping  for  an 
hour  in  a  solution  at  9'  B.,  dried  in  the  air,  and  heated 
in  an  air-bath  in  flasks,  through  which  a  continuous  stream 
of  air,  washed  by  silver  nitrate,  was  passed.  As  a  pre- 
liminary test  made  with  pure  wool  showed  that  a  solution 
of  silver  nitrate  became  discoloured  by  the  hydrogen 
sulphide  evolved  from  the  heated  wool,  the  air,  after 
passing  through  the  flasks,  was  washed  with  a  decinormal 
solution  of  sodium  hydrate. 

Five  samples  of  white  cashmere  were  taken,  saturated 
with  magnesium  chloride  and  dried  as  above  described,  and 
severally  heated  at  temperatures  varying  from  130^  to  150° 
for  one  to  three  hours.  Xo  alkalinity  was  perceptible  in 
any  of  the  samples  after  this  treatment,  and  no  neutralisa- 
tion of  the  alkali  could  be  observed,  using  methyl  orange  as 
!  indicator,  ilven  in  a  test  made  with  wool  dyed  with  acid 
magenta  in  a  bath  contaiuing  2  ■  5  per  cent,  of  sulphuric 
acid,  and  which  had  a  marked  acid  reaction  towards  litmus, 
evolution  of  hydrochloric  acid  could  not  be  detected,  the 
wool  after  heating  being  still  acid.  The  results  obtained 
with  samples  of  pure  cotton,  and  mixed  cotton  and  wool 
tissues,  are  given  in  the  following  table  : — 


Erratum. — This  Journal,  December  1892,  page  998, 
2nd  col.,  5th  line  from  the  top,  after  "  /3-naphthylamine  " 
add  the  word  "  nitrate." 


Percentage 


■\r  forJoi    Time  of  Heating  and  i  of  Hydro-  Conditiou  of  Material 
jiarenai.         Temperature.         chloric  Acid,     afier  Treatment. 
I    Evolved. 


Cotton 

1  hour  :  130"— 140° 
1  hour  :  130'— 140° 

0-10 
0-11 

Completely    charred 
and  alkaline. 

„ 

3  hours  :  140° 

0"o7 

"              " 

„ 

2i  hours  :  140°— 1.50° 

0-63 

„ 

li  hours  :  140°— 155° 

0-70 

.. 

Mixed 

tissue. 

2\  hoiu-s  :  140°— 150° 
3  hours  :  150° 

0-17    J 
0-20    1 

Cotton  charred  and 
allialine ;  wool 
coloured  faint 
yellow,  but  other- 
wise unaffected. 

It  is  noticeable  in  these  results  that  the  quantity  of  acid 

disengaged  from  the  mixed  tissue   (consisting  of   60   per 

cent,  of  cotton)   is  not  proportional  to  the  cotton  contained 

in  the  same.     As  regards  the  influence  of  the  process  on 

dyed  colours,   it   was   found   that   colours    darkened  with 

I  logwood  and  copper  sulphate  became  paler  and  lost  their 

I  blue  tone ;  colours  saddened   with  logwood  or  sumac  and 

i  ferrous  sulphate  were  less  changed ;  anthracene  brown  on 

I   an  iron  mordant  was  rendered  rather  redder,  and  cochineal 

I   scarlet  much  bluer. 
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Other  exporiments  were  mado  at  different  temperatures 
to  the  above.  At  120" — 130°  the  impregnated  '  cotton 
became  diMintufrratcd  but  not  cliarrcd,  and  very  little  acid  was 
disoiif,Mged.  At  IGO' — LSO^'the  wool  was  left  in  an  alkaline 
condition,  and  such  colours  as  are  affected  by  alkalis 
became  changed,  brilliant  ;^reen,  for  example,  turning 
orange,  and  Ma<fenta,  Acid  niafjenta,  and  Acid  green  being 
almost  decolorised,  and  only  restored  on  rinsing  in  dilute 
acid.     The  general  conclusions  are  :  — 

1.  A  solution  of  magnesium  chloride  at  9°  B.  is  efficacious 
in  the  removal  of  all  vegetable  matters  from  wool,  seeing 
that  it  readily  destroys  cotton,  which  is  the  most  resistant 
of  them. 

2.  The  material  moistened  with  such  a  solution  should 
be  dried  at  a  low  temperature,  to  avoid  the  dissociation  of 
the  salt  and,  as  far  as  possible,  the  production  of  steam  in 
the  carbonising  chamber,  which  is  liable  to  cause  damage  to 
the  colours  through  drops  of  condensed  water  falling  on 
them. 

2.  A  temperature  of  140' — 150'  is  sufficient  for  the 
carbonisation.  A  higher  temperature  affects  not  only  the 
colours  but  the  wool  fibre  as  well. 

3.  Whether  a  passage  of  the  carbonised  materials  through 
dilute  acid  is  advisable  cannot  be  generally  decided.  This 
must  depend  upon  particular  circumstances  :  for  instance, 
the  amounts  of  vegetable  matters  present  in  the  wool,  the 
fastness  of  the  colours  to  alkaline  bodies  (magnesia),  and  to 
acids,  &c. 

Carbonisation  with  Aluminium  Chloride. — A  commercial 
preparation  of  this  salt,  neutral  to  logwood  decoction,  was 
employed  at  a  density  of  7°  B.,  the  various  textile  materials 
experimented  upon  being  thoroughly  imbued  with  the 
solution,  dried  in  the  air  and  enclosed  in  flasks  as  described. 
The  results  obtained  are  tabulated  below. 


Material. 

Time  of  Heating 
and  Temperature. 

Percentage 
of  Hydro- 
chloric Acid 
Evolved, 

Condition  of  Material 
after  Treatment. 

Cotton 

2  hours  :  110°— 120° 

1-56 

Completely  charred. 

„ 

3  hours :  120° 

1-70 

.. 

" 

2  hours :  100°— 105° 
I5  hours :  100° 

0-ct 

0*07 

Quite  decomposed, 
but  only  coloured 
yellow. 

Mixed 

tissue. 

Ihour:  118°- 120° 
2  hours  ;  118°— 120° 

0"55 
0-80 

Cotton  destroyed ; 
wool  coloured  pale 
yellow. 

„ 

2  hours  :  120° 

0'8<) 

..              .. 

Wool 

3  hours:  120° 

0-12 

Coloured  pale  yellow. 

,. 

2  hours :  120°— 122° 

o-i;5 

>. 

,. 

2i  hours :  120°— 121° 

O'M        i 

.. 

•• 

U  hours:  120°— 135° 

o-w 

1 

.. 

The  evolution  of  acid  from  the  pure  wool  was  dis- 
covered to  be  due  to  the  presence  of  free  acid  in  the 
aluminium  chloride  solution.  With  a  solution  prepared 
from  6  equivalents  of  common  salt  and  1  equivalent  of 
alum,  and  diluted  so  as  to  contain  the  same  quantity  of 
alumina  as  the  above  solution  at  7°  B.,  the  amounts  of 
hydrochloric  acid  obtained  on  repeating  the  last  two 
experiments  mentioned  in  the  table,  were  respectively  0'007 
and  O'Oll  per  cent.  The  cotton  samples,  also,  although 
disintegrated,  remained  uncharred  with  this  solution.  The 
dyed  colours  were  found  to  be  in  almost  all  cases  greatly 
affected ;  the  copper-logwood  lake  perhaps  most  so,  and 
far  more  than  the  iron  log-wood  colour.  The  conclusions 
deduced  from  this  research  are  : — 

1.  A.luminium  chloride  solution  at  7°  B.  completely 
eliminates  vegetable  matters  from  wool. 

2.  Dyed  materials  which  are  to  be  carbonised  with  this 
salt  must  be  quite  free  from  acid. 


:5.  Unless  steam-heated  dr}  ing  cylinders  are  used,  the 
carbonising  chamber  must  be  well  ventilated  to  remove 
the  st.ani,  which  is  very  liable  to  indirectly  damage  the 
colours. 

4.  The  destruction  of  the  vegetable  matters  takes  place 
8lo\yly  at  100°.  This  temperature  should  be  exceeded 
as  little  as  possible  to  avoid  rendering  the  wool  yellow. 

5.  After  carbonising,  the  wool  may  be  washed  free 
from  acid  by  water  alone  (without  alkali),  but  a  large 
quantity  is  required. — E.  B. 


PATENTS. 

An  Improved  Compound  of  Itidia-Rubher  and  Fibre,  and 
Processes  and  Apparatus  for  Producing  the  same. 
W.  Golding,  Manchester,  Eng.  Pat.  18,851,  October  31, 
1891, 

See  under  XIII.,  page  o2. 


An  Improved  Substitute  for  Whalebone.     T.  J.  Ilaslam, 
Dublin.     Eng.  Pat.  21,.587,  December  10,  1891. 

Altf-rxate  layers  of  celluloid  or  other  suitable  cement  in 
a  plastic  condition,  and  straight  hair  or  vegetable  fibres 
(previously  washed  with  alkali)  are  placed  in  a  rectangular 
iron  mould  and  submitted  to  pressure  by  means  of  a 
plunger,  the  mould  is  then  dried  under  pressure,  the 
material  removed  and  split  into  lengths  and  polished. 
The  layers  of  hair  should  preferably  be  onl}'  one  hair 
thick,  and  the  layers  of  cementing  material  just  sufficient 
to  cover  them.— A.  G.  B. 


VI.-DYEINa.  CALICO  PRINTINa.  PAPER 
STAINING.  AND  BLEACHINa. 

Applications  of  some  JVeit  Dijes.     H.  von.  Perger.     Mitt. 
I  '  k.k.  Techn.  Gewerbe-Museums,  1892,  236—272.  • 

'  Triphexylmethaxe  Derivatives. 

Patent  blues  A  and  A  J  1  belong  to  a  series  of  dyes 
obtained  by  oxidation  of  the  sulphonic  acids  of  »i-hydroxy-, 
amido-,  and  chloro  derivatives  of  tetralkyldiamidotriphenyl- 
carbinols  (Eng.  Pats.  12,796  and  14,822  of  1888,  9530  of 
1890;  this  Journal,  1889,701  and  930;  1891,538).  The 
j  first  dye  is  greener  in  shade  than  ordinary  patent  blue 
(this  Journal,  1890,  53).  The  second  yields  dark  shades 
of  blue  and  for  such  shades  and  compound  colours  is  an 
excellent  substitute  for  indigo  carmine.  Both  Ayes  are 
even  faster  to  washing,  milling,  and  stoving  than  the  older 
patent  blue,  but  their  resistance  to  light  is  only  moderate. 
They  are  applied  in  an  acid  bath  which  with  0-5  to  5-0  per 
cent,  of  dye  becomes  nearly  exhausted. 

Dyes  of  the  magenta  group  are  obtained  by  simul- 
taneously oxidising  (by  ferric  salts  in  chromic  acid)  primary 
aromatic  amines  and  diamidodipbenyl-  or  diamidoditolyl- 
methane,  which  are  prepared  by  heating  anhydroform- 
aldehyde-aniline  with  aniline  and  o-toluidine  respectively. 
Thus,  triamidotri  -  0  -  tolylcarbinol,  a  magenta  probably 
identical  with  that  obtained  by  Eosenstiehl  and  Gerber  from 
«5-metaxylidine  and  2  mols.  of  o-toluidine,  is  prepared  by 
oxidising  either  a  mixture  of  o-  diamidoditolylmethane  and 
o-toluidine  or  (by  the  nitrobenzene  process)  of  anhydroform- 
aldehyde-o-toluidine  with  otoluidine  and  excess  of  o-tolui- 
dine hydrochloride  or,  again,  by  heating  0  -  toluidine 
hydrochloride  with  diamidodiphenylmethane  the  (phenyl 
residues  in  the  latter  being  replaced  by  tolyl  groups),  and 
subsequently  oxidising.  Similarly,  instead  of  anhydroform- 
aldehyde-  o-toluidine,  the  analogous  compounds  of  aniline, 
«-toluidine,  xylidine,  and  naphthylamine  can  and  be  used, 
instead  of  nitrobenzene  other  aromatic  nitro  compounds  can 
be  employed  to  effect  the  condensation  and  oxidation,  a 
number  of  magentas,  hitherto  not  technically  available,  being 
thus   readily   produced.     The   ordinary   magenta    of  com- 
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merce  is  a  mixture  of  several  triamidotriphenyl  derivatives  ; 
its  hydrochloric,  acid  solution  gives  a  green  coloration  with 
potassium  chlorate.  The  above  homologues  of  pararosaniline 
do  not  give  this  reaction. 

Acid"  violet   dyes   closely  related   to   Formyl   violet   are 
formed  by  sulphonating  ethylbenzylaniline  and  condensing 
it  with  formaldehyde  into  diethyldibenzyldiamido-diphenyl- 
methanedisulphonic  acid,  oxidising  the  latter  and  condensing 
the  resulticg  hydrol  base  with  tertiary  aromatic  bases  and 
again  oxidising."    Acid  violet  4  BX  of  the  Badische  Anilin 
und  Soda  Fabrik  is  the  sodium  salt  of  benzylpeutamethyl- 
pararosaniliue  sulphonic  acid  (Eug.  Pat.  21,284,  1890;  this   ; 
Journal,  1891,    1033),  and   apparently  identical   with   Avid 
violet  G  B  oi  the  Farbenfabriken  vorraals  Fr.  Bayer  and  Co., 
which,  however,  is  prepared  by  a  different  method.     The 
Acid  violet  6  B  of  the  Berlin  Actiengesellschaft  is  obtained 
by  oxidation  of  the  condensation  product  of  diraethyl-p-   , 
amidobenzaldehvde  and  ethylbenzylaniline  sulphonic  acid.   I 
Foiinyl  violet  4  SB  oiihe  firm  of  Cassella  and  Co.  is  di- 
benzj-ltetra-ethjltriamidotriphenylcarbinoldisulphonic    acid. 
"While  its  fastness  to  light  is  similar  to  that  of  the  above  acid 
violets,  it  is  superior  to  these  in  its  resistance  to  alkalis  and 
milling.     It  dyes  very  evenly  and  can,  therefore,  be  advan- 
tageously used  for  pale  shades  in  wool  dyeing  or  printing.    In 
concentrated  sulphuric  acid  this  dye  dissolves  with  a  brown - 
orange  colour,  which   becomes  blue-violet  on   addition  of 
water;  alkalis  decolorise  the  aqueous  solution.     Acid  violet 
6  BN  of  the  Badische  Co.  yields  shades  resembling  those  of 
Acid  violet  7  B,  and  is  as  fast  to  light  as  Formyl  violet.     It 
dyes  wool  slowly,  best  at  a  temperature  of  72' — 75°.     Sul- 
phuric acid  dissolves  it  with  a  red-brown  colour,  which  becomes  1 
successively  blue   and  violet  on  dilution   with  water.     The   j 
Acid  violet  o  B  oi  the  i:iberfeld  Farbenlabriken  dyes  very 
well,  like  all  the  other  acid  dyes,  in  a  bath  containing  sodium 
bisulphate,  the  baths  being  exhausted  at    67".     The  dyed 
colour  is  moderately  stable  to  milling  and  light.     The  Fast 
acid  violet  10  B  of  the  same  firm,  dyes  wool  bright  violet- 
blue  colours  and  is  very  suitable  for  dyeing  compound  shades 
along  with  phenohc  and  other  acid  dyes.     It  is  best  applied 
at  75° — 80°.     It  possesses  a  considerable  degree  of  fastness 
to  light  and  milling.     In  sulphuric  acid  this  dye  dissolves 
with  a  yellow  colour  which  on  the  addition  of  water  becomes 
first  green  and  then  blue.     The  Fast  acid  violets  A,  2  i?, 
R,  and  B,  of  the  Farbwerke   vormals  ]Meister,  Lucius,  and 
Briining,  are  sodium  salts  of  sulphophenylated  and  -tolylated 
rhodamines.      They   may  be   applied   either  substantively 
(in  an  acid  bath)   or  on  chrome-mordanted  wool,  yielding 
bright  colours  which  are  fairly  fast  to  light,  stoving,  alkalis, 
&c.     Victoria  violet  4  BS,  of  the  same  firm,  is  a  moderately 
bright  blue-violet,  which  is  appHed  on  wool  in  an  acid  bath. 
The    shades   it   yields   do   not   lose   much  in    milling  hut 
possess  little  resistance  towards  light. 

An  interesting  group  of  hydi'oxj--  and  carboxy-  amide 
derivatives  of  triphenylmethane  is  obtained  by  condensing 
tetramethyldiamidobenzhydrol  with  resorcinol,  pyrogallol, 
a-  and  ;8-  liaphthol,  dihydroxynaphthalene,  &c.,  and  oxidising 
the  products  (Eng.  P"at.  14,621,1890;  this  Journal,  1891, 
761).  The  dyes  thus  formed  have  an  aflinity  for  the  chrome 
mordant  and  are  suitable  for  wool  dyeing  but  more  especiallj- 
for  calico  printing.  Chrome-violet,  one  of  the  group,  is 
sent  into  commerce  as  a  bronzy-blue  paste,  which  dissolves 
in  sulphuric  acid  with  a  yellow-brown  colour,  turning  dark 
red  on  dilution  ;  in  acetic  acid  with  a  brilliant  green  colour. 
In  the  case  of  wool,  it  is  best  applied  in  a  bath  containing 
acetic  acid  on  material  mordanted  with  potassium  bichromate 
and  oxalic  acid,  2-5  per  cent,  of  the  dye  giving  a  pale,  and 
10  per  cent,  a  rich  mauve  shade.  Chrome-blue  forms  a 
bronzy-blue  paste  which  is  dissolved  with  a  chocolate 
colour  by  sulphuric  acid,  the  blue  colour  being  reproduced 
on  the  addition  of  water.  It  is  slowly  decolorised  by  zinc 
dust  and  ammonia,  but  is  reoxidised  on  exposure  to  the  air. 
On  chrome-mordanted  wool  or  cotton  it  yields  pure  blue 
shades.  The  fastness  of  these  two  dyes  to  soaping  or  milling 
is  scarcely  satisfactory,  but  the}-  resist  light  fairly  well. 
Chrome-green,  obtained  \>y  condensing  the  above  hydrol 
base  with  benzoic  acid  and  oxidising,  is  faster  to  light  than 
the  basic  green  dyes,  and  is  recommended  for  shading 
cceruU'in  and  other  dyestuffs  fixable  on  the  chromium 
mordant,  in  calico-printing.     Chrome-yellow  is  supplied  in 


the  form  of  paste.  It  is  very  fast  to  light  and  soaping,  and 
withstands  a  moderate  treatment  with  bleaching  powder 
solution,  and  can  be  used  in  calico  printing  as  a  substitute 
for  Persian  berries  and  other  phenolic  yellow  colouring 
matters.  All  the  above  "  chrome  "  colours  are  printed  on 
calico  with  acetate  of  chrome,  and  are  steamed  and  soaped 
as  usual. 


DlPUEXYLMETHAXE    DERIVATIVES. 

The  so-called  Acridine  reds,  3  B,  2  B,  and  B,  are  scarlets. 
3  R,  2  E,  and  E,  are  diphenylmethane  compounds.  They 
are  suitable  for  dyeing  silk,  wool,  or  cotton,  mordanted  with 
tannic  acid,  and  for  printing  cotton  in  conjunction  with  the 
same  mordant.  They  are  bright  but  not  very  fast.  Acridine 
orange,  obtained  by  molecular  transformation  of  tetra- 
methyltetramidodiphenylmethane  (Eng.  Pat.  8243  of  1890 ; 
this  Journal,  1891,  537)  is  an  acridine  derivative. 

2kIlSCELLANEOrS    COMPOUNDS. 

Capri  blues  GON,  GiV,  and  VN,  are  produced  by  the 
action  of  nitrosamines  on  the  compounds  which  result 
from  treating  dimethyl-m-amidocresol  with  dichlorimido- 
quinone.  Sulphuric  acid  dissolves  them  with  a  green 
colour  which  becomes  red  and  then  blue  on  the  addition  of 
water.  They  are  fixed  on  cotton  by  the  tannic  acid 
mordant  and  are  tolerably  fast  to  soap.  They  can  also  be 
used  for  dyeing  silk,  wool,  jute  and  leather,  but  have  the 
drawback  of  possessing  comparatively  little  colouring 
power. 

Fast  Neutral-violet  B  is  a.  basic  dye,  formed  by  the 
action  of  nitrosodimethylaniline  on  diethyl-m-phenylene- 
diamine.  It  may  serve  as  a  substitute  for  Methyl  violet 
which  it  somewhat  surpasses  in  fastness  to  light.  It  is 
applied  in  the  same  way  as  the  latter,  6  per  cent,  of  the 
commercial  40  per  cent,  paste  giving  deep  shades.  Sul- 
phuric acid  dissolves  it  with  a  brown  colour. 

Metaphenylene  blue  2  JB  is  prepared  from  nitroso- 
dimethylaniline and  di-o-tolyl-wi-phenylenediamine  (Eng.  Pat. 
5852,  1888;  this  Journal,  1889,  281)  and  is  a  valuable  dye 
for  cotton.  The  colours  it  gives  on  the  tannic  acid  mordant 
may  seive  in  many  cases  as  substitutes  for  indigo,  so  fast 
are  they  to  light  and  soap.  The  2  B  dye  is  faster  to  light 
than  the  dyes  distinguished  by  the  shade-marks  E  and  B, 
and  is  superior  in  this  respect  to  Indo'ine,  New  blue,  and  the 
indazine  blues.  For  printing,  these  dyes  are  of  little 
importance. 

New  Methylene  blue  has  the  constitution — 
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It  gives  pure  blue  shades  like  those  of  Toluidine  blue  (this 
Journal,  1892,  31).  For  calico  printing  it  possesses  the 
advantage,  as  compared  with  ]Methylene  blue,  of  combining 
less  readily  with  the  tannic  acid  of  the  printing-mixture 
before  printing.  Its  fastness  is  similar  to  that  of  ^Methylene 
blue  2  B.  It  dissolves  in  concentrated  sulphuric  acid  with  a 
greener  colour  than  the  latter  dje.  Hypochlorites  render  its 
aqueous  solution  brown-red,  whereas  they  do  not  affect 
Methj'lene  blue. 

Chromines  G  and  B  are  obtained  by  heating  dehydro- 
thiotoluidiue  with  sulphur  and  sulphonating  the  product, 
the  more-highly  sulphonated  compound  having  the  redder 
shade.  Chromine  G  closely  resembles  Thioflavine  S.  It 
forms  a  brown-yellow  powder  which  dissolves  readily  ia 
water,  and  colours  sulphuric  acid  a  brown  yellow.  Cotton  is 
best  dyed  with  it  in  a  bath  containing  sodium  phosphate, 
although  good  results  are  obtained  with  common  salt, 
sodium  sulphate  and  borax,  a  pure  yellow  being  produced 
which  is  very  fast  to  soap  but  only  slightly  so  to  light. 
With  silk,  borax  forms  the  best  addition  to  the  dyebath. 
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sodium    acetate  yielding  a  greenish  yellow.     As  this  dye 

withstands  the  actions  of  chlorino  and  stannous  chloride  it 
may  be  useful  in  calico  printing  for  the  production  of 
discharge  eifects. 

Aziitdonc  hints  It  and  G  are  soluble  dyes,  prepared  by 
the  action  of  ;j-ph«.'uylenediamine  on  insoluble  indulines. 
Cotton  is  dyed  with  tli'.ni,  cither  after  mordanting  with 
tannic  acid,  in  which  case  1  to  3  per  cent,  of  alum  is  added 
to  the  dycbatli,  or  directly  in  a  bath  containing  sodium 
acetate  and  acetic  acid.  The  iirst  method  yields  a 
moderately  bright-blue  which  may  be  darkened  by  passing 
through  a  dilute  boiling  solution  of  potassium  bichromate. 
The  second  method  yields  shades  which  may  be  rendered 
greener  and  brighter  by  soaping.  The  shades  obtained  are 
very  fast. — E.  15. 


A  Method  of  Diacliat gi'-Printiny  on  Indigo.  Sealed  note 
Xo.  407  :  dated  November  14,  1884.  Storck  ami  Pfeiffer. 
Bull.  Soc.  lud.  Mulhouse,  1892,  387— 39U. 

A  THicKENKi)  solution  of  aluminium  chlorate  when  printed 
on  indigo-dyed  calico  and  passed  through  the  steam-ageing 
apparatus,  efifects  a  slight  discharge  of  the  blue.  This 
action  is  increased  by  adding  a  small  quantity  of  vanadium 
chloride  to  the  printing-mixture,  as  it  is  also  by  steaming 
under  pressure  for  a  short  time.  A  mixture  of  aluminium 
chlorate  and  a  certain  proportion  of  a  sulphocyanide,  more 
especially  the  ammonium  salt,  has  the  power  of  oxidising 
indigo  even  at  the  ordinary  temperature,  but  this  mixture  is 
very  difficult  to  thicken  suitably  for  printing.  The 
difficulty  may  be  avoided,  however,  by  preparing  the  cloth 
with  the  sulphocyanide,  and  printing  a  thickened  solution 
of  the  chlorate,  a  very  effective  discharge  being  produced, 
and  alumina  deposited  on  the  fibre  which  may  subse- 
quently be  dj-ed.  Ammonium  chlorate,  again,  when  steamed, 
destroys  indigo,  thus  rendering  it  possible  to  obtain  white 
patterns  simultaneously  with  colour-effects  on  the  alumina 
mordant.  But  all  these  processes  have  the  serious  draw- 
back of  impairing  the  tenacity  of  the  fibre.  The 
authors  accordingly  turned  their  attention  to  aluminium 
bromate,  which  ihey  found  when  dissociated  did  not  injure 
the  cotton  fibre  to  the  same  extent  as  did  the  chlorate  of 
the  same  base,  and  were  thus  led  to  devise  an  economicJil 
method  of  manufacturing  barium  bromate,  from  which  the 
aluminium  salt  is  most  conveniently  prepared.  This 
method  consists  in  converting  the  whole  of  the  bromine  in 
combination  with  calcium,  as  obtained  by  boiling  the  pro- 
duct of  the  action  of  bromine  on  calcium  hydrate,  into 
calcium  bromate,  and  then  decomposing  the  latter  by 
interaction  with  barium  chloride  as  indicated  in  the  equa- 
tions :  — 

1.  Ca(Br03)2  +  5  CaBra  +  30  CaOCU  = 

6  Ca(Br03)2  +  30  CaCL 

2.  6  CaCBrOs).  +  30  CaCU  +  6  BaClj  = 

6  BaCBrOa).,  +  36  CaClj 

the  barium  bromate,  owing  to  its  sparing  solubility  being 
readily  isolated.  In  order  to  obtain  aluminium  bromate 
from  it,  it  is  necessary  to  heat  the  mixture  of  it  and 
aluminium  sulphate  solution  almost  to  boiling,  as  the 
decomposition  is  exceedingly  slow  at  the  ordinary  tem- 
perature. A  concentrated  solution  of  the  aluminium  salt 
may  be  obtained  without  difficulty,  and  merelj-  requires 
mixing  with  starch  paste  to  prepare  the  printing-mixture. 
Additions  to  the  latter  of  vanadium  chloride  and  of  sulpho- 
cyanides  are  of  no  advantage,  but  additions  of  alkaline  or 
alkaline-earth  chlorides  produce  a  marked  improvement  in 
the  results.  The  discharge  is  effected  by  steaming,  and  the 
alumina  which  simultaneously  becomes  fixed  is  afterwards 
dyed  with  alizarin,  &c.  The  process  has  been  tried  on  the 
large  scale  with  entirely  satisfactory  results  (see  also  this 
Journal,  1892,  812  and  813). 


operation,  is  due  to  the  action  of  sulphurous  acid  which  has 
been  absorbed  by  the  fibre  in  the  process  of  bleaching,  and 
which  has  escaped  oxidation  in  the  subsequent  chlorination 
of  the  material.  To  remove  the  whole  of  this  acid  it  is 
necessary  to  carry  on  the  chlorination  to  an  excessive 
degree,  thus  causing  the  wool  to  take  an  objectionable 
permanent  yellow  hue,  which  is  intensified  by  steaming. 
Hydrogen  dioxide  readily  oxidises  the  acid  without  injuring 
the  wool,  but  is  too  exi)ensiv('  for  use  for  this  purpose.  The 
dyes  under  the  influence  of  sulphurous  acid  become  trans- 
formed into  bisulphite  compounds  of  the  type — 
H.XiN.SOjNa 
I  I 
which,  when  fixed  on  wool,  resist  the  ordinary  operations  of 
steaming  and  washing,  The  author  finds  that  such 
compounds  may,  as  a  general  rule,  be  readily  decomposed 
by  re-steaming  the  printed  tissues  for  a  few  minutes 
between  folds  of  cloth  moistened  with  an  ammoniacal  solu- 
tion of  sodium  chlorate,  the  primitive  shades  of  the  dyes 
being  thus  restored.  Certain  dis-  and  tris-azo  dyes,  how- 
ever, behave  exceptionally,  Naphthol  black,  for  example, 
which  is  changed  to  a  dull  puce  by  sulphurous  acid,  not 
being  so  restored.  In  applying  the  latter  class  of  dyes  the 
addition  of  an  alkaline  chlorate  to  the  printing  mixture  is 
sometimes  made.  This  protects  the  dyes  in  large  surfaces 
of  colour,  but  is  ineffective  with  small  patterns,  which  are 
changed  in  colour  by  the  sulphur  dioxide  evolved  in  the 
steaming  from  the  unprinted  parts  of  the  cloth.  A  better 
plan  with  such  dyes  is  to  employ  steaming  cloths  moistened 
with  an  ammoniacal  solution  of  sodium  chlorate,  the  change 
being  then  prevented  from  taking  place.  The  cloths  can  be 
employed  several  times,  being  moistened  with  dilute 
ammonia  before  re-use. 

A  passage  through  dilute  ammonia  solution  or  hypo- 
chlorous  acid  will  also  restore  the  altered  shades  of  monazo 
dyes,  but  the  above  method  is  more  practicable. — E.  B. 


The  Change  of  Shade  during  Steaming  of  Printed  Azo- 
Colours  on  Wool.  F.  Binder.  Bull.  Soc.  Ind.  Mulhouse, 
1892,  382—386. 

The  change  of    colour    of    azo-dycs    printed   on   woollen 
tissues  which  sometimes  takes  place  during  the  steaming 


Employment    of    some     Indidine    Dyestnffs.      G.   Ulrich. 

Mitt.  k.k.  Techn.  Gewerbe-Museums,  1892,  292 — 295. 
The  induline  sulphonic  acids  of  the  benzene  series  have 
been  but  little  employed  in  wool  dyeing  owing  to  a  lack  of 
fastness,  and  the  irregularity  with  which  the  colour  is 
deposited.  Loose  wool  may  be  dyed,  however,  by  placing 
it  in  20  parts  by  weight  of  a  cold  bath  contaming2 — 4  grms. 
of  the  colour  and  0*5  grm.  of  ammonium  oxalate  per  litre, 
and  boiling  for  2 — 3  hours  ;  the  material  is  then  withdrawn, 
washed,  and  placed  in  a  soluticn  of  sodium  sulphate  and 
sulphuric  acid  or  tartar  preparation.  Worsted  gives 
good  results  when  steeped  for  l\ — 2  hours  in  a  boihng  bath 
containing  50 — 80  per  cent,  of  ammonium  oxalate  and 
3  per  cent,  by  weight  of  the  yarn  of  Wool  Induline  B ; 
after  washing  and  drying,  the  deep  blue  colour  shows  no 
irregularities,  and  is  unaffected  by  rubbing  or  hght.  The 
colour  withstands  fulling  if  the  operation  be  carefully 
performed,  and  the  yarn  dried  as  soon  as  possible. 

The  rosindulines  may  be  applied  to  wool  in  the  same 
manner  as  the  preceding.  Xaphthyl  blue  gives  a  very 
pure  violet  blue,  and  Xaphthyl  violet  a  very  full  reddish 
A-iolet ;  the  colours  are  stable  towards  fulling  and  light.  The 
sparing  solubility  of  the  rosinduline  dyes,  which  has  proved 
a  hindrance  to  their  application  to  wool  printing,  may  be 
avoided  by  adding  ammonia  to  the  printing  colour  in  place 
of  sulphuric  or  tartaric  acid.  After  ^ — 1  hour  steaming, 
the  print  resists  washing.  Medium  deep  shades  only  can 
be  obtained  in  this  way,  but  by  the  addition  of  tannin  to 
the  usual  acid  rosinduline  printing  colour,  the  dyestuff 
is  either  held  in  solution  or  is  in  so  fine  a  state  of  division 
as  to  work  satisfactorily.  The  application  of  a  printing 
colour  composed  of  20  grms.  of  liosiuduline  G,  20  grms.  of 
tartaric  acid,  100  grms.  of  tin  salts,  and  600  grms.  of 
starch-tragacanth  thickener  per  1,000  grms.,  to  woollen 
fabrics  dyed  "ith  sulphone-azurine,  and  steaming  forone 
hour,  completely  discharges  the  latter  colour  and  gives  very 
good  results.  Eosinduline  2  G  requires  the  addition  of  one- 
eighth  part  of  tannin,  for  printing,  a  quarter  part  should  be 
used ;  the  fixation  is  incomplete  without  further  addition  of 
acid.  Tartaric  acid  gives  bluer  shades  than  sulphuric  acid ; 
half  a  part  of  tannin  should  be  added  to  the  dye  in  preparing 
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discharge-printing  colours.  Rosinduline  B  and  G  require 
half  a  part  of  tannin.  Rosinduline  2  B  requires  a  quarter 
part,  and  the  blue  shade  onC'third  part  of  tannia  :  the  latter 
colour  loses  in  intensity  on  M'ashing,  if  not  steamed  for  an 
hour.  Excess  of  tannin  should  be  avoided,  and  sulphuric 
acid  is  the  most  suitable  to  use. — W.  J.  P. 


Preservative  against  the  Discharge  of  Indigo  by  Potassiitm 
Bichromate,  A.  Kertesz.  Mitt.  k.k.  Tecbn.  Gewerbe- 
Museums,  1892,298—299. 

As  a  preservative  against  the  discharge  of  indigo  in  print- 
ing fabrics  with  a  discharge  colour  containing  potassium 
bichromate  the  author  recommends  the  following  mixture  : 
— 2|  litres  soda  lej-  (24'  B.)  ;  1  litre  sodium  bisulphite 
solutioa.(35"  B.)  ;  2  litres  of  water,  3  litres  of  gum  traga- 
canth  solution,  2|  kilos,  of  dextrin,  and  2  litres  of 
potassium  thiocyanate  solution  (35°  B.). — W.  J.  P. 


The  Steaming  of  Printed  Fabrics.     E.  Jaquet.     Bull.  Soc. 
Ind.  Mulhouse,  April— May  1892,  288. 

The  author  has  studied  the  "  marking  off"  during  steaming 
of  printing  colours  and  the  means  of  avoiding  such 
damage. 

This  may  arise  in  some  cases  from  the  hygroscopic 
character  of  the  colour,  the  "  marking  off "  being  due  to 
simple  contact ;  but  in  the  more  frequent  and  important 
instances  it  is  caused  by  a  sublimation  of  the  colouring 
matter  and  its  transportation  by  the  vapour  to  the  unprinted 
parts  of  the  cloth.  Colours  made  from  alizarin  are  subject 
in  particular  to  such  marking  off,  and  these  have  been 
specially  studied.  An  alizarin-red  printed  on  a  non-oiled 
calico  marks  off  much  less  than  one  on  oiled  cloth ;  an 
alizarin  red,  or  claret,  or  purple  marks  off  the  more  readily 
the  more  acid  the  mordant  is,  particularly  if  the  acid  is  a 
strong  one,  as  in  the  case  of  a  sulphate  of  alumina  or  of 
chrome  incompletely  converted  into  acetate.  It  may, 
therefore,  be  concluded  that  the  tendency  to  mark  off 
diminishes  in  proportion  to  the  rapidity  with  which  the 
colour-lake  is  produced.  As,  however,  a  too  rapid  reaction 
in  many  cases  injures  the  solidity  of  the  resulting  colour, 
it  is  not  always  advisable  to  use  a  neutral  mordant. 

To  determine  the  cause  of  the  marking  off  of  an 
alizarin-red  colour,  a  fent  printed  with  an  alizario-red 
blotch  was  steamed  in  contact  with  calico  prepared  in  the 
following  ways  and  subsequently  soaped. 

With  white  unoiled  cloth  the  marking  off  was  nil :  with 
oiled  cloth  it  was  scarcely  perceptible  ;  with  cloth  prepared 
in  alumina  it  was  exceedingly  strong. 

A  second  trial  was  then  made  with  the  same  white  cloths, 
but  first  printing  them  with  an  alizarin-red  colour,  using  an 
open  sprig  pattern  so  as  to  leave  as  much  white  as  possible. 
On  steaming  these  in  contact  with  the  alizarin  blotch,  the 
whole  of  the  fents  showed  strong  marking  off,  the  alumina- 
prepared  cloth  being  worse  than  the  others.  It  is  e^  ident 
from  this  that  the  alumina  is  the  cause  of  the  marking  off, 
this  fixing  the  alizarin  that  is  sublimed  from  the  printing 
colour  ;  and  in  the  case  of  the  fents  printed  with  the  open 
pattern  the  smooth  part  of  the  roller  has  furnished  sufficient 
alumina  to  fix  the  alizarin.  This  conclusion  was  confirmed 
by  printing  on  unoiled  cloth  an  alizarin-red  colour  in  the 
one  case  by  roller  and  in  the  other  by  block,  and  then 
steaming  as  in  the  previous  trials.  The  former  showed 
distinct  marking  off,  the  latter  hardly  a  trace.  The  remedy 
for  such  marking  off  is  therefore  to  be  found  in  preparing 
the  tissue  with  a  resist  which  shall  prevent  the  fixation 
upon  it  of  alumina,  and  this  is  best  effected  by  adding  a 
little  citric  acid  to  the  alizarin  oil  used  in  preparing  the 
cloth.  Such  an  addition  has  been  used  in  certain  Mulhouse 
works  for  many  years  vrith  excellent  results. — W.  E.  K. 


Note  on  the  Turkey-lied  Oils  of  MM.  Schmifz  and 
Toem/es.  P.  Werner.  Bull.  Soc.  Ind.  Mulhouse,  April 
—May  1892,  291. 

These  are  a  new  class  of  Turkey-red  oils   patented  and 
sold  by  Schmitz  and  Tocngcs,  of  Hcerdt,  near  Dusscldorf, 


and  placed  on  the  market  under  the  name  of  "  oxyoleates." 
In  their  preparation,  the  usual  course  of  treatment  of  the 
oil  with  sulphuric  acid  is  followed,  but  the  salted-out  fat  is 
subsequently^  heated  in  open  vessels  to  from  105°  to  120°  C. 
In  this  operation  the  whole  of  the  sulphur  is  eliminated  as 
sulphurous  and  sulphuric  acids,  and  a  new  product  is  obtained, 
considered  by  the  inventors  to  be  an  "  oxyoleic  "  acid. 

The  author  has  examined  a  number  of  these  products, 
and  finds  that  they  possess  in  certain  cases  advantages 
over  the  usual  Turkey-red  oils,  whilst  at  the  same  time 
they  are  not  higher  in  price. — W.  E.  K. 


A    New    Boiler    System    in     Wool-Dyeing.      F.    Fritze. 

Lehne's  Fiirber  Zeit.  1892,  257-  259. 
Ax  apparatus  is  described  for  the  purpose  of  dyeing  wool 
without  damaging  the  fibre.     The  annexed  sketch  will  be 
easily  understood.      The  jacketed  pan  is  provided  with  a 
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perforated  steam  coil  fixed  on  the  bottom  of  the  apparatus. 
To  prevent  contact  of  the  steam  with  the  wool  a  copper 
sieve  a  is  fixed  in  the  lower  part  of  the  pan.  A  similar 
sieve  b  prevents  any  solid  particles  from  stopping  up  the 
outlet  c.  The  condensed  water  collecting  in  the  jacket  is 
led  awaj'  by  means  of  h  and  A,  and  may  be  used  for  filling 
the  pan  by  opening  the  tap  i. — J.  L. 


Report  upon  Neiv  Researches  071  Tttrkey-Red  Oil.    Lehne's 
Farber  Zeit.  1892,  241,  259,  293. 

These  papers  contain  a  report  on  the  work  of  Juillard 
(this  Journal,  1892,  355)  and  J.  A.  Wilson  (this  Journal, 
1891,  26).— J.  L. 


Valuation  of  Tin  Crystals  and  of  Zinc  Dust.     A.  Frankel. 
Mitt.  k.k.  Techn.  Gewerbe-Museums,  1892,  223. 

See  under  XXIII.,  page  65. 


PATENTS. 


Improvements  in  Dyeing  Vats.     A.  Dreze,  Liege,  Belgium. 
Eng.  Pat.  148,  January  4,  1892. 

A  CENTRAL  pipe  in  the  form  of  an  inverted  truncated  cone 
is  fixed  to  a  perforated  false  bottom  in  the  vat.  In  the 
annular  space  between  this  pipe  and  the  sides  of  the  vat 
the  goods  are  placed.  An  upper  perforated  plate  is  placed 
above  the  goods.  Steam  is  introduced  by  means  of  a  pipe 
having  its  orifice  below  the  truncated  cone.  This  acts  as 
an  injector,  and  a  rapid  circulation  of  the  dye-liquor 
(upwards  through  the  cone,  and  downwards  through  the 
material  contained  in  the  annular  space  around  the  cone) 
is  effected. — W.  E.  K. 
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Improvements  in  Blenching.  H.  Thies,  Laaken,  Germany, 
1111(1  K.  Ilcrzifr,  Mulhouse,  Alsace,  Eug,  Pat.  4278, 
March  I,  18'J2. 
This  invention  reliitcs  to  a  preparatory  treatment  of  fibrous 
materials  in  blcachinfr  (prior  to  scalding  the  same)  for  the 
purpose  of  expelling  the  air  from  the  fibres.  The  process 
consists  in  subjecting  to  pressure  the  materials  to  be 
bleached  contained  in  a  scalding-vessel  filled  with  alkaline 
liquid,  which  thereby  absorbs  the  air  adhering  to  the  fibres, 
and  driving  thereafter  the  alkaline  liquid  into  an  accessory 
reservoir  where  it  is  freed  from  the  absorbed  air  by  reducing 
the  pressure.  These  two  operations  are  carried  out  in  a 
continuous  manner,  the  alkaline  liquor  circulating  through 
the  two  vessels.  In  order  to  complete  the  removal  of  air 
from  the  fibres  a  sulphite  is  added  to  the  alkaline  liquor. 
After  this  preparatory  treatment  the  goods  are  bleached 
by  means  of  the  circulation  of  caustic  soda  lye  through  the 
vessels.  It  is  claimed  that  by  the  preparatory  treatment 
the  fibrous  materials  are  protected  from  shrinkage  and 
oxidation  and  a  better  and  quicker  bleach  effected. 

— W.  E.  K. 


An  Improved  Process  Jar  the  Production  and  Fixation  of 
Colours  in  Conjunction  with  Aniline  Black  upon  Woven 
Fabrics.  F.  F.  Grafton,  Manchester,  and  W.  Browning, 
Accrington,  Eng.  Pat.  11,416,  June  18,  1892.  (Second 
Edition.) 

TiiK  specification  describes  a  method  for  the  production 
of  coloured  designs  on  a  background  of  aniline  black  on 
calicoes  and  other  woven  fabrics  by  means  of  the  following 
operations  :  The  cloth  is  first  impregnated  with  tannic  acid 
or  tartar  emetic  or  other  suitable  mordant  and  is  then 
padded  with  aniline  oil  and  other  materials  for  the  pro- 
duction of  aniline  black  by  ordicary  methods.  After 
dr^'ing,  the  design  is  printed  with  Methylene  blue  or  other 
colouring  matter  which  is  mixed  with  sodium  acetate  and 
a  gum  to  act  as  a  "  resist."  The  aniline  black  is  then 
developed  by  steaming  or  ageing,  when  only  those  parts 
not  protected  by  the  design  Avill  develope,  whilst  at  the 
same  time  the  printed  colouring  matter  will  become  fixed 
and  prevent  the  formation  of  aniline  black  upon  those  parts 
of  the  fabric  which  have  been  printed.— T.  A.  h. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

The  Action  of  Aluminium  on  Mercury  Salts.     J.  Klaudy. 
Mitt.  k.k.  Techn.  Gewerbe-Museums,  1892,  217—222. 

The  interaction  of  aluminium  and  mercury  salts  cannot  be 
properly  investigated  with  aqueous  solutions  of  the  latter, 
as  the  amalgam  which  is  first  formed  decomposes  water 
and  secondary  changes  occur.  The  action  of  aluminium 
on  a  saturated  alcoholic  solution  of  mercuric  chloride  was, 
therefore,  studied.  A  thin  sheet  of  aluminium,  on  being 
immersed  in  such  a  solution,  quickly  becomes  covered  with 
a  film  of  mercury,  and  thereupon  commences  to  dissolve. 
The  action  then  proceeds  at  an  accelerated  rate,  with  the 
evolution  of  so  much  heat  that  the  alcohol  is  caused  to  boil 
vigorously.  After  a  time  the  action  slackens,  and  a  small 
quantity  of  gas,  presumably  hydrogen,  is  evolved.  Finally, 
towards  the  end  of  the  reaction,  if  an  excess  of  aluminium 
has  been  used,  a  separation  of  basic  aluminium  chloride, 
containing  Al  and  CI  in  the  ratio  1:1,  takes  place.  If, 
however,  the  mercuric  salt  and  aluminium  are  taken  in  the 
proportion  of  AL:  3  HgCl..,  the  aluminium  dissolves  com- 
pletely, and  the  solution  on  evaporation  leaves  a  residue  of 
aluminium  chloride.  When  a  still  larger  proportion  of 
mercuric  chloride  is  used,  the  mercury  which  separates 
becomes  acted  upon  and  mercurous  chloride  is  formed. 
Only  when  the  amount  of  aluminium  greatly  exceeds  the 
above  proportion,  does  the  action  cease  at  the  formation  of 
the  amalgam.  The  quantity  of  mercurj'  which  is  required 
to  produce  the  latter  body  is  exceedingly  minute,  the 
amount  deposited  in  an  experiment  in  which  the  amalgam 


was  weighed  under  alcohol  and  then  immersed  in  water  to 
oxidise  the  aluminium  in  it,  being  found  to  be  0'0.'}.53  grm. 
in  2-8.'jf)7  grms.  of  the  amalgam,  of  which  10834  grms. 
were  unaffected  by  the  water.  This  gives  the  ratio  of 
Hg  :  "  active  "  Al  as  1 :2r)7,  and  proves  that  the  metals  do 
not  chemically  combine,  but  merely  form  a  galvanic 
couple.  Other  mercury  salts  than  mercuric  chloride  can 
be  used  to  prepare  the  amalgam,  but  the  latter  salt  acts 
best.  Amalgamated  aluminium  has  an  intense  affinity  for 
oxygen.  Exposed  to  the  air  it  is  slowly  oxidised,  whilst  so 
much  heat  is  evolved  that  the  mass  becomes  heated  to  80'^ 
It  also  readily  decomposes  water  and  steam,  liberating 
hydrogen,  and  reduces  potassium  permanganate  and 
bichromate,  and  alkaline  potassium  ferricyanide,  as  well  as 
organic  oxygen  compounds,  such  as  nitrobenzene,  indigo,  &c. 
It  displaces  from  solutions  of  their  salts  all  the  metals 
which  are  precipitable  by  zinc,  and  in  addition  to  the  latter 
metal,  iron,  manganese,  &c.  Acids  and  potassium  and 
sodium  hydrates  easily  dissolve  it.  Hydrocarbons  and 
absolute  alcohol  are  without  action  upon  it. — E.  B. 


The    Water   of  Crystallisation  of  Barium    Thiocyanate 
(^Sulphocyanide) .     J.  Tcherniac.     Ber.  1892,  25,  3627— 

2629. 

Barium  thiocyanatk  contains  3  and  not  2  mols.  of  water 
of  crystallisation,  as  has  been  previouslj'  thought,  and  has 
therefore  the  formula  Ba(SCX)2  3  HoO.  The  salt  also 
forms  alcholates  with  methyl  and  with  ethyl  alcohol,  which 
contain  2  mols.  of  alcohol  of  crystallisation.  The  methyl 
alcohol  compound  Ba(SCN)2.2  CH3.OH  forms  glittering 
prismatic  needles,  as  does  the  ethyl  compound  ;  the  latter 
effloresces  readily. — C.  A.  K. 


The  Partial  Substitution  of  Soditim  Cyanide  by  Potassium 
Cyanide  in  Commercial  Cyanides.  T.  B.  Stillman. 
Jour.  Anal,  and  Applied  Chem.  6,  1893,  467—469. 

The  author  has  discovered  that  a  mixture  of  sodium  and 
potassium  cyanide  is  cheaper,  and  for  many  purposes 
superior  to  the  98  per  cent,  potassium  cyanide,  since  it 
contains  a  higher  percentage  of  cyanogen.  The  mixture 
can  be  made  at  a  less  cost  than  the  potassium  cyanide 
alone,  as  may  be  seen  from  the  formula  for  its  manufacture — 

2  K4Fe(CN)s  -  8  KCN  +  2  FeCj  +  X4 
2  Xa4Fe(CN)s  =  8  NaCN+  2Fea  +  X^ 

The  method  adopted  by  the  author  to  determine  the 
proportions  of  potassium  and  sodium  was  as  follows  : — 

The  cyanides  were  converted  into  sulphates  by  evaporating 
their  solution  in  water  in  presence  of  an  excess  of  sulphuric 
acid.  After  ignition  and  weighing  the  sulphates,  they  were 
dissolved  in  water,  and  the  sulphuric  acid  was  determined 
in  the  ordinary  way  by  precipitation  with  barium  chloride. 
From  these  data  were  calculated  the  percentages  of  potassium 
and  sodium  respectively  in  the  cyanide.  To  these  results 
is  added  the  percentage  ot'  cyanogen,  as  determined  by 
titration  with  semi-normal  silver  solution. 

A  commercial  sample  of  "  98  per  cent."  potassium  cyanide 
gave  the  following  result :  — 

Per  Cent. 

Sodium 7-90 

Potassium 49*70 

Cyanogen •12'33 

Undetermined 0*07 

Total 100-00 

or 

Per  Cent. 

Sodium  cyanide 16*90 

Potassium  cyanide 82  "83 

Diflerence 0*20 

Undetermined 0*07 

Total 100-00 

— K.  E.  M. 
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New  Process  for  the  Manufacture  of  Potash.     D.  Sidersky. 

Le  Genie  Civil,  21,   1892,  410;  Proc.  Inst.  Civil  Eng. 

1892-3,111,  (1)  116. 
The  production  of  potash  from  the  Stiissfurt  salts,  which 
consist  of  variable  compounds  of  sulphates  and  chlorides  of 
potassium,  sodium,  and  magnesium,  has  hitherto  been  effected 
by  the  Leblanc  process,  a  method  which  is  not  only 
expensive,  but  gives  a  large  amount  of  waste  products, 
whilst  the  finished  article  is  not  easily  obtained  in  a  pure 
state  ;  so  that  these  minerals  are  almost  entirely  sold  for 
agricultural  purposes.  In  the  new  method  described  by 
the  author,  and  patented  by  the  Buckau  Chemical  Com- 
pany, the  whole  of  the  constituents  are  utilised  with  the 
production  of  potash,  soda,  calcined  magnesia,  crystaUiue 
sulphate  of  lime,  hydrochloric  acid,  and  sulphuric  acid. 

The  material  best  suited  for  the  process  is  the  mineral 
kainite,  the  average  composition  of  Arhich  is — 

Per  Cent. 

M:i(;nesium  sulphate 16  to  18 

Potassium  sulphate 22  „  24 

Sodium  chloride 30  „  40 

This  is  first  converted  into  sidphates  by  treatment  with 
sulphuric  acid,  the  hydrochloric  acid  being  condensed,  as 
in  the  Leblanc  process.  The  magnesium  sulphate  is  next 
decomposed  by  the  addition  of  lime,  which  produces  calcium 
sulphate  and  magnesia,  both  of  which  are  insoluble.  This 
operation  is  efiected  by  adding  the  necessary  quantity  of 
concentrated  milk  of  lime  to  the  boiling  solution  of  kainite 
sulphates  of  a  density  of  about  20°  B.  At  first  the 
lime  dissolves  in  the  hot  solution ;  but  when  left  at  rest  for 
some  days  after  slow  cooling,  the  calcium  sulphate  separates 
as  a  heavy  crystalline  powder  covered  with  a  lighter  deposit 
of  magnesia.  These,  after  removal  of  the  saline  solution, 
are  washed  and  separated  by  decantation,  and  finally 
collected  in  the  filter-press. 

The  solution  of  potassium  and  sodium  sulphates  is  next 
treated  with  barium  sulphide,  giving  insoluble  barium 
sulphate  and  solutions  of  the  alkaline  sulphides,  which 
after  filtration,  are  boiled  down  to  a  strength  of  20'  B. 
and  subjected  to  the  action  of  pure  concentrated  carbonic 
acid  gas  obtained  from  the  decomposition  of  alkaline 
bicarbonates.  This  decomposes  the  sulphides,  producing 
sulphuretted  hydrogen,  which  is  burned  and  converted  into 
sulphuric  acid  "and  bicarbonates  of  sodium  and  potassium. 
The  former  salt,  being  almost  insoluble  in  the  cold  solution, 
is  separated  by  filtration,  and  the  potassium  salt  is  obtained 
by  boiling  down  the  filtered  liquid.  Lastly,  the  bicarbonates 
are  transformed  by  calcination  into  neutral  carbonates,  the 
carbonic  acid  gas  driven  off  being  employed  in  the  decom- 
position of  the  alkaline  sulphides.  This  is  said  to  be 
the  first  industrial  application  of  pure  carbonic  acid,  and  to 
be  essential  to  the  success  of  the  operation,  which  cannot 
be  carried  out  with  limekiln  gases,  on  account  of  the 
presence  of  free  oxygen  in  the  latter,  whereby  a  certain 
proportion  of  the  sulphides  are  invariably  changed  into 
sulphates. 

The  order  of  operations  given  above  may  be  varied  by 
separating  the  magnesia  with  lime  before  the  conversion 
into  sulphates.  The  mixed  sulphates  may  also  be  con- 
verted into  sulphides  bj'  calcination  with  coal,  which 
completely  decomposes  the  magnesian  sulphate,  and  con- 
verts the  alkaline  sulphates  into  sulphides.  The  product 
when  lixiviated  in  Shank's  apparatus,  gives  a  precipitate  of 
magnesia  and  alkaline  sulphide  liquors  for  the  carbonic  acid 
treatment.  The  conversion  of  potassium  and  sodium 
sulphates  into  sulphides  by  carbon  alone  has  not  been 
found  to  be  practicable,  owing  to  their  ready  fusibility  and 
corrosive  action  upon  the  furnace-bottom  when  melted. 
The  presence  of  magnesium  sulphate,  however,  alters  the 
conditions,  as  the  mass  becomes  fritted  with  an  infusible 
substance,  caustic  magnesia,  and  the  conversion  takes  place 
at  a  temperature  below  that  necessary  to  develop  the  corro- 
sive action  of  the  material. 


PATENTS. 

Improvements  in  the  Mannfacture  of  Caustic  Alkalis. 
J.  E.  Bott,  Stockport.  Eng.  Pat.  18,482,  October  27, 
1891. 

The  invention  relates  to  the  concentration  or  evaporation 
of  caustic  lye.  It  consists  in  principle  of  blowing  heated 
air  through  the  lye  contained  in  a  vessel  hung  on  trunnions. 
The  bottom  of  the  vessel  is  perforated  to  allow  of  the 
passage  of  tuyers  through  which  the  hot  air  is  forced 
through  the  lye  contained  in  the  vessel,  the  air  and  water- 
vapour  passing  away  from  the  upper  part  of  the  vessel 
above  the  suface  of  the  lye.  In  the  apparatus,  drawings  of 
which  accompany  the  specification,  the  trunnions  are 
hollow,  the  hot  air  being  led  to  the  apparatus  by  one 
trunnion  and  the  air  and  vapour  being  passed  away  b}'  the 
other.  When  the  lye  is  sufficiently  concentrated  or  dried, 
the  vessel  is  tipped  over,  the  air-blast  cut  ofE,  and  the 
coutenis  of  the  vessel  removed  through  a  suitable  aperture 
in  the  top.  Instead  of  air,  carbonic  acid  may  be  blown  into 
the  he  when  desired. — H.  S.  P. 


Improvements  in  the  Preparation  of  Acetate  of  Ammonia 
for  Use  in  the  Manufacture  of  White  Lead  by  the 
Acetate  of  Ammonia  Process.  W.  Smith,  London, 
Eng.  Pat.  18,693,  October  29,  1891. 

The  object  of  this  invention  is  the  economical  pro.duction 
of  pure  ammonium  acetate,  suitable  for  the  preparation  of 
white-lead  (this  Journal,  1892,  4.5  and  360).  This  end  is 
obtained  by  a  series  of  operations  (1)  for  the  production  of 
pure  calcium  acetate  from  the  commercial  crude  acetate 
of  lime  ;  (2)  for  the  conversion  of  the  same  into  ammonium 
acetate. 

Crude  grey  acetate  of  lime  is  dissolved  in  a  little  water, 
settled,  and  the  strong  solution  treated  with  an  excess  of 
strong  sodium  sulphate  solution  for  conversion  into  sodium 
acetate  ;  part  of  the  pyroligneous  matter  is  herefcy  carried 
down  with  the  simultaneously-formed  gypsum.  The  solu- 
tion is  now  concentrated,  and  the  crystallised  sodium 
acetate  so  obtained  distilled  with  sulphuric  acid  of  140°  Tw. ; 
the  remainder  of  the  tarry  matters  is  thus  destroyed  and 
sufficiently  pure  acetic  acid  distils  over.  This  is  now 
neutralised  with  lime,  boiled  down,  the  calcium  acetate 
salted  out  and  redissolved  in  water. 

The  decomposition  with  ammonium  sulphate  proceeds 
best  at  60°— 80°  C,  and  the  resulting  ammonium  acetate 
solution  may  be  used  for  the  treatment  of  litharge. 

The  residue  from  distilling  with  sulphuric  acid  may  be 
dissolved,  filtered,  and  boiled  down  for  the  recovery  of 
sodium  sulphate. — H.  A. 


Improvements  in  Distilling  Apparatus  suitable  for  the 
Treatment  of  Amtnoniacal  Liquors.  A.  Feldmau, 
Bremen,  Germany.  Eng.  Pat.  18,959,  November  3, 
1891. 

The  apparatus  consists  of  an  inner  cylindrical  vessel  for 
decomposing  the  ammonium  compound  with  lime,  and  of 
an  outer  annular  vessel  for  steaming  off  the  volatile 
ammonia  contained  in  the  liquor  both  before  and  after 
treatment  with  lime.  The  annular  vessel  is  provided  with 
shelves ;  the  liquor  enters  on  the  top,  and  passing  by  means 
of  luted  tubes  over  some  of  the  shelves  meets  in  its  down- 
ward course  a  current  of  steam,  which  rises  through  luted 
bell-jars.  The  steamed  liquor  is  discharged  in  the  lime 
vessel,  preferably  by  means  of  a  tube  reaching  to  the  bottom 
of  the  same.  The  well-agitated  mixture  overflows  on  to 
another  series  of  shelves,  where  the  last  traces  of  ammonia 
are  liberated.  The  gaseous  ammonia  is  taken  off  from  the 
top  of  the  annular  vessel,  and  the  spent  liquor  from  the 
bottom  of  the  same. — H.  A. 


Improvements  in  and  relating  to  the  Manufacture  of 
Chlorine.  C.  Hoepfner,  Giessen,  Germany.  Eng.  Pat. 
19,375,  November  9,  1891. 

This  is  an  electrolytic  process.     Instead   of  electrolysing 
common  salt,  the  inventor  obtains  chlorine  by  electrolysing 
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hydrochloric  acid.  The  solution  of  acid  is  caused  to 
circulate,  being  returned  to  the  electrolysing  cells  at  a 
constant  strength  by  an  addition  of  atiueous  hydrochloric 
acid  or  by  blowing  into  it  the  gaseous  acid.  Instead  of 
hydrochloric  acid  a  solution  of  a  chloride  mixed  with 
sidphuric  acid  may  be  used.  The  process  is  especially 
applic.ible  to  recovering  chlorine  from  solutions  of  chloride 
of  calcium  such  as  are  obtaiued  in  the  ammonia  soda 
process,  in  the  Weldon  process,  &c.,  by  decomposing  these 
solutions  with  sulphuric  acid  and  electrolysing  the  solution 
of  hycrochloric  acid  obtained.  Membranes  are  used  in 
the  cells  to  prevent  ditfusiou.  To  enclose  the  anodes  a 
diaphragm  of  nitro-parchment  is  used  which  is  not  acted  on 
by  chlorine,  but  does  not  resist  the  reducing  action  of  the 
reducing  or  alkaline  substances  that  are  formed  at  the 
cathode.  A  second  diaphragm  is  therefore  used  next 
the  cathode,  formed  of  ordinary  parchment-paper,  not 
nitrated.     What  the  electrodes  are  made  of  is  not  stated. 

— H.  S.  P. 


Improved  Electrolytic  Appanitus,  more  particularly 
Applicable  for  Maiiufactiirinfi  Caustic  Soda  and  other 
Products  from  Salt,  but  also  Applicable  to  other  Pur- 
poses. G.  Bamberg,  London.  Eng.  Pat.  20,413, 
November  24,  1891. 

See  under  XI.,  page  49. 


Improvements  in  the  Manufacture  of  Nitric  Acid-    A.  Vogt, 
London.     Eng.  Pat.  22,018,  December  16,  1891. 

In  this  process  an  admixture  of  sodium  nitrate  and  burnt 
lime  (or  other  refractory  material)  is  subjected  to  the 
action  of  previously  heated  carbonic  acid  gas  at  about 
350°  C,  whereby  srdium  carbonate  is  formed  and  nitrous 
fumes  are  given  off.  The  presence  of  steam  and  heated  air 
may  be  useful  in  oxidising  the  simultaneously-formed  lower 
oxides  of  nitrogen.  In  carrying  out  the  process,  equal 
parts  of  the  raw  materials  are  preferably  well  incorporated 
with  water,  dried,  and  charged  into  retorts.  After  the 
evolution  of  nitric  acid  ceases,  the  residue  is  lixiviated  and 
treated  for  the  production  of  alkali. — H.  A. 


A    New    or    Improved    Piocess   for  the   Manufacture  of 
Carbonic  Acid  Gas   and    Hydrogen  Gas,    and  for  the 
Separation  of  the  two  Gases,  and  Apparatus   therefor 
J.    Pullman,    London,   and   H.    S.    Eiworthy,    Stratford. 
Eng.  Pat.  22,340,  December  21,  1891. 

HvDROtiiiN'  ■  and  carbonic  acid  gases  are  generated  by 
passing  superheated  steam  in  excess  over  red  hot  coke  or 
charcoal  contained  in  a  cast-iron  retort,  and  the  mixed 
gases  after  cooling  are  led  through  a  number  of  porous 
pipes  made  of  plaster  of  Pans  or  unglazed  earthenware,  or 
other  suitable  material,  where  thej-  are  separated  to  a  great 
extent  by  diffusion,  the  hydrogen  passing  more  rapidly 
through  the  porous  walls  of  the  pipes  than  the  carbonic 
acid.  The  diffusing  apparatus  containing  the  porous  pipes 
is  so  arranged  that  it  has  two  outer  chambers,  one  at  each 
end,  and  an  inner  one.  The  porous  pipes  open  into  each 
end  chambers,  and  the  mixed  gases  passing  into  one  of 
the  end  chambers,  then  enter  the  porous  pipes,  where 
diffusion  takes  place,  the  carbonic  acid  freed  from  a 
considerable  quantity  of  the  hydrogen  passing  on  to  the 
other  end  chamber,  whence  it  is  drawn  away  for  further 
treatment,  whilst  the  hydrogen  that  has  diffused  through 
the  pipes  into  the  middle  chamber  of  the  apparatus  is 
drawn  iway  by  a  pipe  opening  into  that  chamber.  Other 
forms  of  diffusing  apparatus  are  also  indicated.  After 
leaving  the  diffusing  apparatus  the  nearly  pure  hydrogen 
is  compressed  into  suitable  vessels  partially  filled  with 
water,  whereby  most  of  the  remaining  carbonic  acid  is 
absorbed.  On  opening  the  valves  of  the  vessels  the 
hydrogen  rapidly  escapes,  and  may  be  collected  in  a 
suitable  holder  and  thence  taken  for  final  purification, 
either  by  washing  with  water  in  a  scrubber  or  by  passing 
it  over   some   absorbent  for  carbonic  acid,  such  as  damp 


hydrate  of  lime  or  through  milk  of  lime.  The  pure 
hydrogen  is  then  compresbed  in  suitable  vessels  for  sale 
or  use. 

The  carbonic  acid  gas  after  leaving  the  diffusing 
apparatus  is  passed  over  copper  oxide  heated  to  redness, 
which  converts  the  admixed  hydrogen  into  water  and  any 
carbonic  oxide  that  may  be  present  into  carbonic  acid. 
It  is  then  compressed  and  utilised  in  the  manufacture  of 
mineral  waters,  or  for  other  purposes.  Instead  of  separating 
the  mixed  gases  by  diffusion,  they  may  be  taken  from  the 
cooling  apparatus  direct  and  compressed  in  strong  metal 
vessels  partially  filled  with  water,  as  before  mentioned. 
The  carbonic  acid  being  much  the  more  soluble,  on  opening 
the  vessels  hydrogen  at  first  escapes  rapidly  and  may  be 
collected,  the  carbonic  acid  being  aftenvards  collected  in 
a  separate  receiver.  The  gases  may  be  submitted  to  this 
operation  several  times  over,  and  finally  purified  as  above. 
Or  instead  of  using  water,  glycerin  or  hydrocarbon  oil, 
which  absorb  more  gas  and  part  with  it  more  slowly,  may 
be  used.— H.  S.  P. 


Improvements  in  the  Method  of  and  in  Means  for 
Recovering  Salts  from  Brine  and  Solutions,  and  for 
Concentrating  Solutions.  H.  Williams,  Stockport.  Eug 
Pat.  22,655,     December  29,  1891. 

The  chief  object  of  the  invention  is  to  recover  salt  from 
brine,  but  it  may  be  used  in  the  manufacture  of  alkali  or 
of  alum  and  other  salts.  The  principle  of  the  invention 
consists  in  allowing  a  spray  of  brine  to  fall  from  the  top 
of  a  tower  where  it  comes  in  contact  with  an  ascending 
current  of  hot  air,  which  causes  evaporation  of  more  or 
less  of  the  water,  depending  upon  the  size  of  the  tower, 
the  supply  of  brine  and  of  air  and  the  heat  of  the  air. 
It  is  intended  that  the  salt  shall  fall  to  the  bottom  of  the 
tower,  whence  it  is  removed,  whilst  the  water  passes  away 
as  vapour  at  the  top.     Drawings  of  the  plant  are  given. 

— H.  S.  P. 


Improvements  in  Apparatus  for  Use  in  the  Concentration 
of  Sulphuric  Acid.  H.  H.  Lake,  London.  From 
V.  Hannetelle,  Paris.  Eng.  Pat.  22,704,  December  29, 
1891. 
The  apparatus  consists  of  four  platinum  cylinders  placed 
side  by  side  and  resting  at  each  end  on  iron  bed-plates, 
and  heated  from  below  by  a  fireplace  or  furnace.  The 
four  cylinders  are  so  arranged  that  looked  at  in  a  trans- 
verse section  one  is  at  a  lower  level  than  the  other,  whilst 
in  longitudinal  sections  they  are  inclined  in  opposite 
directions  to  each  other.  The  sulphuric  acid  to  be  con- 
centrated is  admitted  into  the  cylinder  which  is  at  the 
highest  level,  and  flowing  down  to  the  bottom  of  this  one 
it  is  admitted  by  a  connecting  pipe  to  the  next  cyhnder, 
down  which  it  flows,  and  so  on  through  the  series,  leaving 
the  last  cylinder  sufficiently  concentrated.  The  cylinders 
are  connected  in  pairs  by  pipes  at  their  upper  parts  for 
conducting  away  the  vapours  that  are  generated  during  the 
concentration. — H.  S.  P. 


Process  for  obtaining  Alkali  Phosphates  from  Neutral  or 
Acid  Alkali  Sulphates.  J.  Wetter,  London.  From 
H.  &  E.  Albert,  Biebrich,  Germany.  Eng.  Pat.  2415, 
February  8,  1892. 
The  invention  relates  to  the  manufacture  of  biphosphates 
of  potash,  soda  or  ammonia.  The  reaction  depends  upon 
the  decomposition  of  the  alkaline  sulphate  by  phosphoric 
acid  in  the  presence  of  carbonate  of  lime,  by  which  means 
calcium  sulphate,  and  the  alkahnebiphosphate  and  carbonic 
acid  are  formed.  The  operation  is  conducted  in  lead-lined 
tanks,  provided  with  agitators.  The  strength  of  the  acid 
liquid  used  is  said  to  vary  from  9° — 24'  B.  which  corresponds 
to  from  6 — 19  per  cent,  of  P^Oj.  The  calculated  quantity 
of  alkaline  sulphate  is  dissolved  in  this  solution  and  the 
finelv  pulverised  material  containing  calcium  carbonate 
gradually  added.  The  process  is  specially  applicable  to 
the  utilisation  of  French  and  Belgian  phosphates  containing 
a    considerable   quantity    of    carbonate    of   lime,    for   the 
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carbonate  becomes  converted  into  sulphate  at  the  expense 
of  the  alkaline  sulphate  used,  and  the  residue  may  be  then 
worked  up  with  sulphuric  acid,  to  recover  phosphoric  acid 
from  the  insoluble  lime  phosphates  it  contains,  and  the  acid 
solution  thus  obtained  may  be  used  for  dissolving  alkaline 
sulphate  for  decomposition  by  this  process. 

As  soon  as  the  reaction  is  complete,  the  soluble  alkaline 
phosphate  is  separated  by  filtration,  or  by  a  centrifugal 
machine,  &c.,  and  evaporated  to  a  paste,  Avhen  on  cooling 
it  forms  a  hard  substance  that  may  be  pulverised  by  disinte- 
grators. It  contains  about  35  per  cent.  PjOj  soluble  in 
water,  26 — 30  per  cent,  of  KjO  or  about  12  per  cent.  NH3 
and  usually  about  2—4  per  cent.  SO^.— H.  S.  P. 


Process  and  Apparatus  for  the  Production  of  Neutral 
Sulphate  of  "^oda  and  Sulphrtric  Acid,  from  Bisulphate 
of  Soda.  E.  J.  Barbier,  Paris,  France.  Eng.  Pat. 
10,450,  June  1,  1892. 

This  process  is  based  on  the  observation  that  an  80° — 100° 
Tw.  solution  of  sodium  bisulphate  when  cooled  down  to  10° 
C,  deposits  neutral  sodium  sulphate  containing  ten 
equivalents  of  water,  whilst  sulphuric  acid  of  64° — 91° 
Tw.  remains  in  solution.  The  refrigerated  liquid  is 
run  into  a  centrifugal  machine  where  the  crystals  are 
separated  and  washed.  The  wash-waters  are  available  for 
dissolving  fresh  quantities  of  sodium  bisulphate.  The 
mother-liquor  contains  a  certain  quantity  of  undecomposed 
sodium  bisulphate  which  may  be  separated  by  the  addition 
of  about  35 — 40  per  cent,  of  160°  Tw.  acid.  A  smaller 
quantity  of  bisulphate  may  be  deposited  by  simple 
evaporation  to  106°  Tw. 

The  apparatus  consists  of  a  refrigerating  tank  of  cast- 
iron  or  lead,  divided  into  compartments  which  can  be 
refrigerated  in  rotation.  For  the  treatment  of  five  tons 
of  bisulphate  per  day,  four  compartments  with  a  capacity 
of  seven  cubic  feet  each,  or  eight  compartments  of  half 
this  capacity  are  required. — H.  A. 


Improved  Process  for  Prodxicing  Pure  Carbonic  Acid 
Gas.  E.  Luhmann,  Andernach-on-the-Rliine,  (rermany. 
Eng.  Pat.  10,599,  June  3,  1892. 

This  process  is  based  on  the  property  of  a  cold  solution 
of  alk' aline  phosphate  to  absorb  carbonic  acid  from  gaseous 
mixtures,  with  formation  of  alkaline  biphosphate  and 
alkaline  bicarbonate.  This  solution,  on  heating,  parts  with 
the  carbonic  acid  and  sodium  phosphate  is  re-formed.  As 
an  example,  a  solution  containing  10  parts  of  sodium 
phosphate  in  l(i0  parts  of  water  ma}-  be  used  for  absorbing 
carbonic  acid  from  previously  cooled  flue  gases  ;  the 
carbonic  acid  is  afterwards  liberated  by  means  of  enclosed 
steam  at  about  212°  F.— H.  A. 


Manufacture  and  Treatment  of  Soda.  E.  Solvay, 
Brussels,  Belgium.  Eng.  Pat.  2387,  June  16,  1879. 
(Second  Edition.) 

TiiK  improvements  described  in   this  specification  refer  to 
various  phases  in  the  ammonia- soda  process. 

1.  For  distilling  ammoniacal  liquors  it  is  proposed  to 
employ  lime  which  has  been  previously  slaked  with  a 
calcium  chloride  solution.  The  hydrate  of  lime  so  pro- 
duced possesses  a  granular  form,  presenting  a  large  acting 
surface.  The  process  may  be  varied  by  charging  quicklime 
into  a  closed  cylinder,  forcing  in  ammonium  chloride 
solution  on  the  bottom  and  passing  out  the  decomposed 
solution  on  the  top.  The  granular  lime  is  also  applicable 
for  causticising  soda  solutions. 

2.  Brine  often  contains  magnesia,  which  may  be 
separated  from  the  ammoniacal  brine  by  the  addition  of  an 
excess  of  sodium  carbonate,  dissolved  in  brine. 

3.  An  important  point  is  the  continuous  absorption  of 
ammonia  by  the  brine  and  a  continuous  introduction  of  the 
requisite  proportionate  quantities  of  ammonia  in  the  brine. 
Irregularities  in  the  process  may  be  compensated  by  the 
following  plan.  The  ammonia  is  absorbed  in  a  large 
reservoir  containing  brine.     The  ammoniacal  brine,  along 


with  any  precipitate  contained  in  it,  overflows  from  thence 
into  another  large  reservoir  for  settling  out  the  sludge,— 
which  can  be  removed  through  valves  on  the  bottom  of  the 
settler.  The  settled  liquor  overflows  into  a  third  large 
tank,  by  means  of  a  vertical  perforated  pipe  dipping  into 
the  same,  thus  producing  an  even  distribution  of  all  the 
liquors.  Owing  to  the  large  volume  of  the  liquid  the 
variations  in  the  composition  of  t)ie  ammoniacal  brine  will 
be  but  slight. 

4.  The  sodium  bicarbonate  is  to  be  calcined  in  a  closed 
cylindrical  iron  vessel,  heated  by  means  of  a  furnace.  The 
cylinder  is  provided  with  hinged  scrapers  for  removing  and 
forwarding  the  bicarbonate,  which  is  fed  in  at  one  end  of 
the  furnace  ;  carbonic  acid  and  ammonia  escape  on  the  top, 
and  sodium  carbonate  is  delivered  at  the  other  end  of  the 
cylinder. 

5.  The  still-liquors,  after  being  distilled  with  lime,  contain 
calcium  chloride  and  sodium  chloride  which  may  be 
recovered  economically  by  concentrating  the  solutions  in 
boilers  and  using  the  steam  evolved  for  driving  machinery. 
An  alternate  method  consists  in  boiling  down  in  pans, 
partly  V'^haped,  partly  semi-cylindrical,  provided  with  a 
rotating  shaft  and  hinged  blades  for  removing  the  salt 
formed, — the  calcium  chloride  remaining  in  solution. 

6.  The  fished  salts  from  the  former  process  may  be 
systematically  washed  in  a  series  of  tanks,  provided  with 
shafts  and  scrapers  for  forwarding  the  salt  from  one  tank 
to  the  other, — the  water  flowing  in  opposite  direction. 

— H.  A. 


VIII.-aLASS.  POTTERY.  AND 
EAETHENWARE. 

Discrimination  of  the  Suitability  of  Glass  Vessels  for 
Chemical  Use,  and  the  Action  of  Water  on  Glass.  F. 
Mylius  and  F.  Foerster.     Zeit.  Anal.   Chem.  31,  241 — 

282. 

Ix  this  paper  the  authors  give  the  results  they  have 
obtained  by  estimating  the  quantity  of  alkali  dissolved  by 
water  when  allowed  to  remain  in  contact  with  the  surfaces 
of  glass  vessels,  made  of  various  kinds  of  glass,  for  various 
periods  of  time,  from  one  hour  to  several  days,  and  at 
various  temperatures.  By  alkali  is  understood  soda, 
potash,  lime,  magnesia,  &c.,  and  the  amounts  dissolved  are 
expressed  in  terms  of  milligrammes  of  soda  per  100  square 
centimetres  of  glass  surface.  The  methods  adopted  for 
determining  small  quantities  of  alkali  dissolved  are  (a) 
titrating  with  niilli-normal  solutions  of  acid  and  caustic 
soda,  when  the  amount  of  alkali  dissolved  by  100  cc.  of 
water  is  equal  to  0*1  mg.  NaoO  or  more;  (i)  for  smaller 
quantities  than  this,  a  colorimetric  method.  In  both 
methods  an  ethereal  solution  of  iodeosin  is  used  as 
indicator.  Commercial  iodeosin  contains  a  small  quantity 
of  foreign  substance  that  gives  a  violet-blue  colour  in 
alkaline  solution.  It  is  purified  from  this  impurity  by 
recrystallising  its  sodium  salt  from  alcohol  and  precipitating 
the  iodeosin  from  the  solution  of  the  sodium  salt  with 
hydrochloric  acid.  Iodeosin  thus  purified  is  lighter  coloured 
than  the  commercial  preparation.  It  is  soluble  in  dilute 
solutions  of  alkali,  giving  a  rose  colour.  It  is  almost 
insoluble  in  absolute  ether,  benzene,  petroleum  spirit, 
chloroform ;  more  soluble  in  acetone,  in  alcohol,  and  in 
aqueous  ether.  It  is  a  bad  indicator  when  used  in  the 
ordinary  way  in  titrations  with  normal  or  decinormal 
solutions,  the  change  on  addition  of  acid  to  the  alkaline 
solution  from  rose  to  ortinge-yellow  being  very  slow,  and 
requiring  a  considerable  excess  01  acid  to  produce  it.  But 
when  ether  is  used  and  shaken  up  with  the  solution  to  be 
titrated,  the  smallest  excess  of  acid  liberates  the  minute 
quantity  of  eosine  present,  and  it  at  once  passes  from  the 
aqueous  solution  to  ethereal,  leaving  the  aqueous  solution 
colourless. 

When   titrating   with   milli-normal   solutions    of    hydro- 
chloric acid  and  caustic  soda,  water  which  is  quite  neutral 


Jan. 31. 1893]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


45 


must  be  used.  lo  good  glass  vessels  such  solutions  can  be 
kept  some  time,  but  they  {gradually  take  up  alkali  from  the 
glass.  The  titnitiou  is  effected  in  a  stoppered  glass  flask  or 
bottle.  50 — 100  cc.  of  the  liquid  to  be  tested  is  put  in  the 
bottle  and  shaken  up  with  10 — 20  cc.  of  an  ethereal  solution 
of  iodeosin  containing  not  more  than  2  mg.  of  iodeosin  per 
litre.  If  free  alkali  be  present,  the  lower  layer  of  liquid 
shows  a  rose  colour,  and  on  addition  of  acid  it  becomes 
colourless.  The  titration  can  be  made  in  the  presence  of 
carbonic  acid,  and  the  method  is  therefore  applicable  to  the 
estimation  of  the  alkalinity  of  spring  waters. 

The  colorimetric  method  is  based  upon  the  comparison  of 
the  intensity  of  the  rose  colour  produced  in  an  aqueous 
solution  of  an  alkali  when  shaken  up  with  an  ethereal 
solution  of  iodeosin,  containing  iodeosin  in  excess  of  that 
reipiired  to  combine  with  all  the  alkali  present.  The 
intensity  of  the  colour  produced  is  proportional  to  the 
alkali  present.  IJy  equalising  the  depth  of  tint  obtained 
from  the  sample  to  be  tested  to  that  obtained  by  diluting 
an  alkaline  iodeosin  solution  of  known  strength,  the  authors 
have  been  able  to  estimate  with  accuracy  0  005  mg.  of 
alkali.  Certain  precautions  must  be  taken.  The  water 
used  for  diluting  the  solutions  must  be  free  from  fixed 
alkalis  and  ammonia,  and  from  acids.  This  may  be  done 
by  distilling  in  a  platinum  vessel  and  then  redistilling  with 
a  little  sulphuric  acid  to  retain  the  ammonia,  or  the  water 
may  be  neutralised  by  addition  of  sulphuric  acid.  The 
ether  must  also  be  free  from  acid,  which  may  be  effected 
by  shaking  with  dilute  caustic  soda  solution.  It  must  be 
noted  also  that  the  neutral  alkaline  salt  seems  not  to  be 
quite  stable  in  water,  but  a  small  quantity  of  liberated 
iodeosin  is  dissolved  from  the  aqueous  solution  when 
shaken  with  ether,  so  that  alkaline  aqueous  solutions  do 
not  abstract  from  an  ethereal  solution  of  iodeosin  exactly 
the  amount  of  the  iodeosin  required  to  form  a  neutral 
alkaline  salt  of  the  colouring  matter,  but  rather  less.  Thus 
100  mg.  of  XaoO  produce  a  colour  corresponding  to  a 
quantity  of  the  standard  alkaline  iodeosin  solution  con- 
taining only  72 '4  mg.  of  Xa^O.  The  correct  result  is 
obtained  by  multiplying  the  number  of  cc.  of  standard 
solution  by  a  factor  determined  by  experiment.  A  correc- 
tion has  further  to  be  made  for  the  fact  that  water  itself 
when  purified  in  the  way  specified  produces  a  colour  with 
ethereal  iodeosin  equal  to  about  5  •  6  cc.  of  the  standard 
solution  of  iodeosin  used  (1  cc.  =  0' 00074  mg.  Xa^O). 

At  the  conclusion  of  the  paper  the  authors  summarise 
the  facts  with  regard  to  the  action  of  water  on  glass  that 
they  consider  proved  by  their  own  and  Pfeiffer  and  Kohl- 
rausch's  experiments,  as  follows  : — 

(1.)  The  solubility  of  glass  in  water  is  produced  by  a 
decomposition,  by  which  in  the  first  place  alkali  is  set 
free. 

(2.)  The  silica  of  the  glass  is  next  brought  into  solution 
by  the  free  alkali. 

(3.)  The  composition  of  the  solution  changes  according 
to  the  condition  of  the  digestions. 

(4.)  Tlie  quantity  of  alkali  brought  into  solution  from  a 
given  surface  under  given  conditions,  is  a  measure  of  the 
action  on  the  glass  under  these  conditions. 

(5.)  The  action  on  glass  surfaces  by  cold  water  falls 
at  first  very  quickly  with  the  length  of  time  of  digestion, 
but  afterwards  approaches  a  constant  value. 

(6.)  Different  kinds  of  glass  show  a  different  resisting 
capacity  to  solution. 

(7.)  The  action  on  glass  increases  very  quickly  with  the 
temperature. 

(8.)  The  relative  vulnerability  of  several  kinds  of  glass 
is  dependent  upon  the  temperature. 

_  (9.)  From  glasses  of  equal  vulnerability  unequal  quan- 
tities of  substance  maj'  go  into  solution. 

(10.)  The  vulnerability  of  good  glass  is  appreciably 
decreased  by  previous  treatment  with  water. 

(11.)  The  worse  a  glass  is,  the  less  is  its  vulnerability 
reduced  by  treatment  with  water. 

(12.)  The  vulnerability  of  glass  surfaces  is  altered  by 
"  weathering." 

(13.)  After  treatment  with  water  glass  surfaces  have 
the  property  of  fixing  alkali  from  the  solutions  formed,  and 
on  a  fresh  treatment  with  water  to  give  it  up  again. 


(14.)  Potash  glass  is  much  more  soluble  than  soda 
glass ;  but  the  difference  vanishes  as  the  proportion  of  lime 
m  the  glass  is  increased. 

(l.>.)  In  glass  vessels  that  are  only  slightly  attacked  by 
hot  and  cold  water,  lime,  alkalis,  and  silica  must  exist  in  a 
definite  ratio  to  one  another. 

(16.)  Of  all  kinds  of  glass,  lead  flint  glass  is  least  soluble, 
but  the  surface  of  this  kind  of  glass  is  corroded  and  easily 
attacked  by  acids. — H.  S.  P. 


The  Iiifluence  of  the  Composition  of  the  Glass  used  for 
Microscope  Slides  and  Cover  Glasses  on  the  Preserva- 
tion of  Microscopic  Objects.  R.  Weber.  Her.  1892, 
25,  2374—2377. 

The  gradual  disappearance  of  mounted  microscopic  objects 
after  being  kept  for  a  time,  led  the  author  to  investigate  the 
action  of  the  glass,  both  of  the  slide  and  of  the  cover  glass 
on  the  contained  specimens,  and  also  the  composition  and 
properties  of  the  glass  employed  for  these  purposes.  On 
exposure  to  air  for  a  long  period  the  glass  becomes  covered 
in  some  cases  with  a  thin  film,  whilst  in  others  it  remains 
perfectly'  clear  and  bright.  The  former  occurrence  is 
specially  observed  in  cases  of  glass  in  which  the  proportion 
of  alkali  (potash  and  soda)  to  lime  is  relatively  great ;  such 
samples  are  .affected  on  exposure,  especially  in  moist  places, 
with  the  result  that  small  quantities  of  the  caustic  alkalis 
result,  and  to  their  action  on  the  contained  microscopic 
objects,  the  gradual  destruction  of  the  latter  is  traced. 
Analyses  given  show  that  in  the  case  of  English-made 
cover  glasses  which  keep  clear  and  bright  the  proportion 
of  SiOj:  CaOiK.O  +  Xa/J  is  4*7  : 1  :  0-9,  whilst  in  other 
cases  with  a  proportion  of  6"6  :  1  :  I'l  the  glass  is  attacked 
on  exposure.  This  points  to  the  necessity  of  employing 
glass  containing  a  relatively  large  proportion  of  lime.  To 
test  the  durability  of  such  glass  the  action  of  hydrochloric 
acid  vapours  on  it  for  24  hours  is  recommended,  the  extent 
to  which  the  glass  is  attacked  being  indicative  of  its  stability. 

— C.  A.  K. 

Composition  of  Glass  suitable  for  Chemical  Apparatus. 
E.  Weber  and  E.  Saner.     Ber.  1892,  25,  1814—1818. 

The  glasses  commented  on  in  this  Journal,  1892,  267,  are 
nearly  of  the  same  composition  as  those  operated  on  by  the 
authors,  and  reported  upon  in  a  previous  joint  pubhcation. 
The  authors  expose  flasks  of  the  various  glasses  to  the 
action  of  A,  water  ;  B,  25  per  cent,  sulphuric  acid ;  C, 
12  per  cent,  hjdrochloric  acid  ;  D,  10  per  cent,  ammonia; 
E,  2  per  cent,  sodium  phosphate  ;  F,  2  per  cent, 
sodium  carbonate ;  the  exposure  lasting  for  five  hours  in 
the  case  of  water,  and  for  three  hours  in  that  of  the  other 
experiments.  These  glasses  of  the  composition  given  below 
yielded  results  indicated. 


Glass. 


Percentage  of 


Si02 


AI2O3 
+Fe303 


CaO    MgO 


K2O  Na-0 


11  61-78  I    6"00 

12  71"22  I    1-50 

13  1  79"82  I    0'40 


16-05 

■i-00 

15-00 

6-50 

•• 

12-17 
12'28 


13-28 


Ratio 


SiO.:CaO:{^^0 


2-8:1:0-5 

4-4: 1:0-74 

11-5:1  :l-20 


Glass. 

Loss  in  "Weight  of  a  100  cc. 
Milligrammes. 

Flask  in 

A. 

B.       j      C. 

D. 

E. 

F. 

11 

3-5 

2-0 

3-5 

6-0 

10 

10-0 

12 

I'O 

0-5 

0-5 

3-6 

15 

30-5 

13 

0-5 

0-25 

0-5 

4-0 

5 

22-5 

The  resistance  of  these  glasses  shows  a  considerable 
increase  in  comparison  with  the  samples  previously  examined 
by  the  authors.     It  is  observed  that  the  attack  on  glass  is 
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more  vigorous  the  higher  the  temperature ;  that  glass 
vessels  lose  more  weight  when  heated  over  a  bare  flame 
than  when  heated  in  a  water-bath  ;  that  as  regards  action  on 
glass,  water  is  more  active  than  acids,  but  alkalis  are  the 
most  vigorous,  especially  when  warm,  though  even  their 
activity  diminishes  the  nearer  the  proportions  of  lime  to  the 
alkalis  in  the  glass  approaches  the  ratio  1:1'3  to  1"5. 
Although  the  method  of  experiment  adopted  by  the  authors 
is  both  more  acurate  and  more  convenient  than  Pelouze's 
method,  nevertheless  the  authors  have  boiled  for  equal 
periods  in  a  platinum  crucible  equal  weights  of  some  of 
their  glasses  in  the  form  of  powder,  with  the  following 
results :  — 


Ratio 

SiO,..CaO:{f^Oo 

of  Glass. 


Percentage  of 

Dissolved  Matter 

in  Solution. 


Percentage 

of  Silica  in  the 

Dissolved  Matter. 


ll:l:2-(i 
9-6:l:3-2 
9-5:1:2 
8-8:l:l'5 


6-0 
2*5 
1-1 
0-4 


For  general  chemical  purposes  a  glass  of  the  percentage 
composition,  SiO,,  74-40;  AlA- 0"70  ;  CaO,  8-85;  K.p, 
4-40;  Na^O,  11-65;  and  a  silica-lime-alkali  ratio  of 
8;  1:1 — 5  is  recommended  by  the  authors,  and  is  now 
being  adopted  in  manufacture  for  special  purposes.  For 
the  Kjeldahl  process,  for  instance,  glass  13  is  suitable,  but  is 
not  sutiiciently  fusible  for  many  other  purposes. — D.  A.  L. 


PATENTS. 


Improvements  in  the  Mamifacture  of  Plate  and  other  Glass, 
and  Apparatus  therefor.  L.  West,  St.  Helens,  November 
24.  1891.  Eng.  Pat.  20,415. 
Usually  in  the  manufacture  of  plate  glass  the  material  is 
both  fused  and  refined  in  pots.  This  invention  effects  the 
fusion  and  part  of  the  refining  in  a  tank,  the  molten  metal 
being  then  transferred  by  gravity  to  pots  arranged  on  the 
periphery  of  a  turn-table,  in  which  pots  the  refining  is 
completed. — V.  C. 

An   Improvement  in  the   Manufacture  of  Mineral   Wool. 

C.  H.  Hubbell,  London.     Eng.  Pat.  17,928,  October  7, 

1892. 
The  improvement  consists  in  the  use  of  granite  one  part, 
limestone  or  other  suitable  substance,  two  parts,  which  are 
fused  together  in  a  cupola  or  other  suitable  furnace.  The 
molten  mass  is  converted  into  mineral  wool  by  the  action  of 
a  jet  of  steam  in  the  ordinary  way. — J.  H.  C. 


Process  and  Means  for  Manufacturing  Glass  Pipes, 
P.  Silvert,  Dochlen,  near  Dresden.  Eng,  Pat.  18,448 
October  14,  1892, 
Molten  glass  is  poured  on  to  a  table  provided  with  rims, 
fillets,  or  borders  by  which  the  thickness,  size,  and  form  of 
the  sheet  of  glass  is  determined.  On  the  sheet  of  glass 
while  still  plastic,  a  core,  preferably  a  hollow  roller,  is 
placed.  The  diameter  of  the  core  is  slightly  less  than  the 
interior  diameter  of  the  pipe  required.  The  sides  of  the 
plastic  sheet  of  glass  are  bent  up  round  the  core  by  means 
of  shovel-shaped  tools,  so  that  the  edges  meet  or  overlap. 
The  welding  is  effected  by  rubbing  on  the  edge.  The  core 
with  the  glass  covering  is  then  put  into  a  mould  or  box  in 
which  it  is  pressed  and  turned,  by  which  means  the  marks 
on  the  surface  of  the  glass  are  obliterated.  Subsequently 
the  core  is  made  to  rotate  within  the  glass  covering,  by 
which  means  the  internal  diameter  of  the  glass  pipe  is 
slightly  enlarged  and  the  removal  of  the  core  thereby 
facilitated. — V.  C. 


IL-BUILDINa  MATEEIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

PATENTS. 

Improvements  in  Plaster  for  Building  Purposes.    T.Jones, 
Chicago,  U.S.A.     Eng.  Pat.  18.145,  October  1 1,  1892. 

Common  lime  mortar  is  unsatisfactory  as  a  covering  for 
wood  surfaces.  The  inventor  formerly  patented  a  plaster 
(U.S.  Patent,  451,560,  May  5,  1891),  of  which  granite  is  an 
ingredient.  The  present  invention  is  a  plaster  made  by 
digesting  aluminous  shale,  containing  not  less  than  six  per 
cent,  of  potash,  with  oil  of  vitriol  diluted  with  four  or  five 
times  its  bulk  of  water,  and  subsequently  mixing  the  15  to 
20  parts  of  the  shale  so  treated  with  100  parts  of  gypsum, 
which  has  been  calcined  at  a  bright  red  heat.  For  use,  the 
plaster  is  mixed  with  an  equal  bulk  of  sand  and  sufiicient 
water  to  make  it  plastic — V,  C. 


X.-METALLURGY. 

Alujninium.     Balland.     Compt.  Rend.  114,  1586 — 1538. 

LuBBERT  and  Roscher  have  asserted  that  aluminium  is 
attacked  by  wine,  brandy,  coffee,  tea,  &c.,  and  is  hence  unfit 
for  use  in  the  manufacture  of  domestic  utensils,  preserving 
cans,  canteens,  &c.  The  author  has  made  experiments  which 
lead  him  to  draw  the  conclusion  that  aluminium  may  be 
employed  with  safety  and  advantage  for  all  these  purposes, 
and  is  specially  advantageous  where  weight  is  a  considera- 
tion, as,  for  instance,  in  military  fittings,  &c.  In  these 
experiments  French  sheet  aluminium  of  commerce  1  mm. 
thick  and  containing  3  per  cent,  of  impurities  (iron  and  silicon) 
was  employed  in  strips  weighing  5  grms.,  and  presenting 
approximately  a  surface  of  38  sq.  cm.  The  vessels  and 
metal  were  thoroughly  cleansed  before  the  experiments,  and 
the  latter  was  brushed  with  a  nail  brush  washed  with 
plenty  of  water  and  dried  before  weighing,  at  the  close  of 
the  experiment.  The  experiment  lasted  several  months, 
and  it  was  found  that  air,  water,  wine,  beer,  cider,  coffee, 
milk,  oil,  butter,  fat,  &c.  ;  urine,  saliva,  earth,  &c.,  have 
less  action  on  aluminium  than  on  the  ordinary  metals  (iron, 
copper,  lead,  zinc,  tin)  ;  vinegar  and  salt,  however,  attack 
aluminium,  but  not  to  any  extent  sutficient  to  interfere  with 
its  use  for  the  purposes  specified ;  in  fact,  during  four 
months  in  vinegar,  the  loss  only  amounted  to  0  •  349  grm. 
per  square  decimetre,  and  to  only  0-045  grm.  in  a  5  per  cent, 
salt  solution  during  the  same  period. — D.  A.  L. 


I 


Notes  on  a  New  Crystalline  Ferro-Nickel  Alloy.  D,  H, 
Browne.  Jour.  Anal,  and  Applied  Chem.  6,  (1892),  150 
—152. 

In  breaking  a  pot  of  copper-nickel  matte  at  the  works  of 
the  Canadian  Copper  Company,  Ontario,  a  cavity  lined 
with  brilliant  tin-white  crystals,  which  penetrated  into  the 
surrounding  matte  was  revealed.  These  crystals,  some  of 
which  Avere  twinned,  were  of  the  form  of  a  right-angled 
isosceles  triangle,  and  varied  in  size  from  a  few  lines  to 
perhaps  half  an  inch  along  the  longest  edge;  they  were 
very  highly  magnetic,  exceedingly  tough  and  flexible,  and 
insoluble,  or  only  very  sparingly  soluble  in  hydrochloric 
acid  and  in  sulphuric  acid,  but  readily  soluble  in  hot  dilute 
nitric  acid,  leaving  no  siliceous  or  carbonaceous  residue. 

Analyses  of  two  samples  of  the  crj'stals  gave  the  follow- 
ing results : — 


II, 


Copper 
Iron  , , , 
Nickel, 


4-89 
43'3 
52-1 


3-61 
41-0 
52-0 
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From  the  variation  in  the  percentage  of  copper,  and  from 
the  fact  that  crystals  of  pure  copper  were  observed  on  the 
surface  of  the  crystals  of  the  ferro-uickd,  this  element 
would  seem  to  be  simply  an  impurity,  in  which  case  the 
composition  of  the  pure  crystals  would  correspond  very 
closely  with  the  formula,  Ni^Fes. — F.  S.  K. 


The  Action  of  Aluminium  on  Mercury  Salts.     P.  Klaudy. 
Mitt.  k.k.  Techn.  Gewerbe-Museums,  1892,  217. 

See  under  VII.  puge  41. 


Estimation  of  Antimony  :   The  Gooch  Crucible.     T.  l*aul. 
Zeits.  f.  Anal.  Chem.  1892,  537. 

See  under  XXIII.,  page  64. 


PATENTS. 


A  New  Method  of  Preparing  Iron  for  Alloying  with  other 
Metals  generally,  and  particularly  with  Copper  and 
Zinc.  H.  Pidot,  Paris.  Eng.  Pat.  1.3,796,  August  15, 
1891. 

Thi.s  patent  relates  to  the  production  of  a  series  of  allojs 
from  a  red-yellow  to  a  silver-white  colour,  and  designated 
Pidot's  "  Iron-Silver"  and  "  Ferro-Bronze."  Cast  iron  in 
the  form  of  drillings  is  immersed  in  a  bath  of  hydrochloric 
acid  and  a  current  of  steam  pass  through  the  liquid  for 
half  an  hour,  and  after  this  a  current  of  carbonic  acid  gas 
for  the  same  period  of  time.  The  object  of  the  latter  is 
to  prevent  the  formation  of  definite  protochlorides  and 
perchlorides  of  iron,  and  is  repeated  once  a  day.  When 
the  mixture  has  stood  about  three  days  variable  proportions 
of  copper  or  copper  and  zinc  are  introduced,  and  these 
"  soon  become  amalgamated  with  the  iron."  After  standing 
five  days  longer  the  metals  become  reduced  to  a  pulverulent 
mass,  or  in  less  time  if  sawdust  is  added.  The  mixture  is 
then  roasted  on  a  hearth  and  smelted  in  a  crucible  or  other 
suitable  furnace,  at  which  time  the  other  metals,  such  as 
lead,  tin,  aluminium,  nickel,  manganese,  &c.,  according  to 
the  desired  alloy,  are  added.  The  composition  of  "  iron- 
silver"  is  given  as  copper,  40  per  cent. ;  zinc,  25  per  cent. ; 
and  iron,  35  per  cent. — A.  W. 


Improvements  in  the  Manufacture  of  Iron  ^  Steel,  or  Copper, 
and  a  Material  to  be  used  in  the  said  Manufacture. 
A.  Figge,  Hameln,  Germany,  and  P.  Wood,  Halifax. 
Eng.  Pat.  19,928,  November  17,  1891. 

The  improvement  consists  in  the  use  of  a  mixture  or  flux 
consisting  of  micaceous  mineral,  lime  or  limestone,  emery 
or  corundum,  and  manganese  ore  in  stated  proportions, 
varying  according  to  the  character  of  the  ore  and  the 
product  desired.  The  mixture  is  introduced  into  the 
smelting  or  reduction  furnace  with  the  ore  or  metal  to  be 
treated,  and  is  reduced  therewith  in  the  ordinary  way  with 
coke.— J.  H.  C. 


An  Improved  Method  and  Means  of  Treating  Ores. 
D.  A.  Louis,  London.  Eng.  Pat.  20,284,  November  21, 
1891. 

This  patent  relates  to  improvements  in  the  apparatus  used 
for  separating  the  valuable  material  from  the  gangue  after 
the  ore  has  been  agitated  and  digested  with  a  solvent  in 
the  ordinary  manner.  The  materials  may  be  digested  in 
a  vat  with  a  perforated  false  bottom  and  provided  with 
an  agitator.  The  leaching  is  performed  in  a  vessel  pro- 
vided vith  a  perforated  false  bottom  covered  with  a 
filtering  cloth,  and  in  which  revolving  brushes,  scrapers, 
or  rubbers  are  arranged  to  sweep  the  filtering  surface  and 
so  keep  it  free  from  the  accumulation  of  mud,  this  appliance 
being  specially  constructed  according  as  the  vessel  is 
cylindrical  or  rectangular.  The  leaching  may  also  be 
carried  out  without  the  aid  of  a  false  bottom  vessel  by 
suspending  in  the  mixture  a  perforated  hollow  shallow 
cylinder  covered  externally  with  a  filtering  cloth  and 
connected    internally   with   a    .suction    system.     The  liquor 


18  drawn  through  the  filter  into  closed  collecting  veBsels 
connected  with  a  vacuum  reservoir  or  other  suction 
apparatus,  whence  it  is  passed  through  revolving  cylinder.'*, 
mounted  on  hollow  trunnions,  which  contain  the  precipi- 
tating material.  The  advantage  of  this  is  that  the  gold 
adheres  only  slightly  to  the  precipitating  material.  The 
mixture  is  then  filtered  by  a  suction  arrangement  some- 
what similar  to  the  above,  or  it  is  passed  into  a  revolving 
centrifugal  machine  where  the  suspended  matter  collects 
at  the  periphery  which  may  or  may  not  be  perforated  and 
furnished  wth  a  filtering  cloth. — A.  W. 


Improvements  in  Apparatus  for  Treating  Ores.  H.  II. 
Wallace,  Colchester.  p:ng.  Pat.  21,2.j5,  December  5, 
1891. 

On  a  revolving  vertical  .shaft  is  fixed  a  feed-hopper  with 
side  spouts,  which  revolves  and  distributes  a  quantity  of 
ore  on  to  a  circular  amalgamated  copper  plate  which  is 
fixed  about  three  inches  below  it,  and  which  is  slightly  conical. 
Beneath  the  outer  edge  of  this  plate  revolves  a  tray  so 
placed  that  particles  falling  off  the  circular  plate  would 
be  carried  over  into  an  outer  circular  trough.  After  the 
tray  has  passed  the  particles  fall  direct  into  another  trough. 
The  ore  is  fed  through  the  hopper  on  to  the  circular  plate, 
to  the  outer  and  lower  edge  of  which  it  is  washed  by  jets 
of  water.  The  lighter  particles  reach  the  edge  first  and 
the  appliance  is  so  timed  that  the  revolving  tray  is  in  the 
right  position  at  the  right  moment  to  carry  over  the 
particles  into  the  first  mentioned  trough.  After  the  traj' 
has  passed  by  the  heavier  particles  reach  the  edge  of  the 
plate  and  fall  direct  into  the  other  trough. — A.  W. 


Improvements  in  the  Manufacture  of  Iron  and  Steel. 
W.  Hutchinson,  Wolverhampton.  Eng.  Pat.  1273, 
January  22,  1892. 

Ix  making  iron  and  steel  by  the  basic  Bessemer  process 
tap-cinder  is  added  to  the  molten  cast  iron  either  while  it 
is  in  the  transferring  ladle  or  after  it  has  been  placed  in 
the  converter.  It  may  be  employed  either  cold  or  hot, 
in  lumps  or  in  a  molten  state ;  roll-scale,  tube-scale,  and 
lime  may  be  added  with  it  when  desired. — J.  H.  C. 


Improvements  in  the  Manufacture  of  Steel  and  Iron. 
T.  Twynam,  Chiswick,  and  J.  Colley,  Bilston.  Eng.  Pat. 
1341,  January  23,  1892. 

The  improvement  is  more  especially  applicable  to  the  basic 
Bessemer  process,  and  consists  in  the  addition  of  an  oxidiser 
to  the  molten  metal  for  the  purpose  of  oxidising  the  phos- 
phorus, and  a  subsequent  deoxidation  by  the  addition  of 
solid  carbon. 

The  oxidiser  may  be  oxide  of  iron  alone,  in  the  form 
of  forge  scale,  ferruginous  cinder,  or  "  pottery  mine." 
When  obtainable  a  large  proportion  of  protoxide  is  pre- 
ferred, admixture  with  lime  is  often  advantageous,  and  so 
is  the  presence  of  manganese.  It  is  preferable  to  add  this 
oxidiser  before  the  pig  iron  is  run  into  the  converter,  but 
good  results  can  be  obtained  by  adding  it  even  after  the 
carbon  flame  has  dropped. 

The  carbon  may  be  either  ground  coke,  wood-charcoal, 
anthracite  or  tar,  and  is  best  added  by  encasing  it  in  a 
thin  sheet-iron  or  wooden  receptacle  weighted  with  ferro- 
manganese,  spiegel,  hematite,  or  scrap. — J.  H.  C. 


An  Improvement  or  Improvements  in  Coating  Sheets  or 
Plates  of  Iron  and  Steel  with  Lead.  R.  B.  Thomas, 
Lydney.     Eng.  Pat.  1443,  January  25,  1892. 

The  difiiculty  of  coating  iron  with  lead  is  overcome  by  first 
coating  it  with  a  thin  layer  of  teme  metal  (an  alloy  of  tin 
and  lead)  after  which  the  lead  will  form  an  adherent 
coating,  either  with  or  without  the  use  of  a  flux  or  oil. 
The  apparatus  used  is  the  same  as  in  the  ordinary  tin  plate 
manufacture.  Terne  metal  containing  less  tin  than  usual 
is  preferably  used,  a  convenient  proportion  being  one  part 
of  tin  to  three  or  four  parts  of  lead  by  weight. — A.  W. 
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Improvements  in  the  Process  of  Recovering  Precious 
Metals  from  their  Ores.  C.  Moldenhauer,  Frankfort -on- 
the-Maine,  Germany.  Eng.  Pat.  1467,  January  25,  1892. 
The  inventor  states  that  in  extracting  gold  by  means  of 
cyanide  solution,  the  simultaneous  oxidation  of  the  gold  is 
necessary,  and  hitherto  has  been  effected  by  the  action  of 
the  air.  This  oxidation  is  expedited  by  the  use  of  ferri- 
cjanide  of  potassium  or  other  alkali  or  alkaline  earth, 
employed  in  an  alkaline  solution.  A  great  saving  of  the 
cyanide  is  said  to  be  the  result,  to  the  extent  even  of 
80  per  cent.  The  proportions  preferred  are  from  one-half 
to  two  parts  of  ferricyanide  to  one  part  of  cyanide.  Other 
oxidising  agents  can  be  employed  instead  of  ferricyanide, 
such  for  instance  as  permanganate  of  potash,  hypochlorite, 
peroxide  of  lead,  &c. — A.  W. 


Improvements     relating    to    the     Extraction     of    Silver. 

C.    Hoepfner,    Giessen,    Germany.       Eng.    Pat.     1654, 

January  27,  1892. 
The  silver  is  extracted  from  the  copper  matte,  in  which  it 
exists  as  sulphide,  by  means  of  a  liquid  containing  cuprous 
chloride,  which  liquid  should  be  neutral,  free  from  iron,  and 
preferably  kept  in  a  warm  place.  The  following  is  given  as 
the  reaction — Cu-.C),  +  Ag.jS  =  Cu^S  +  AgoClo.  The  solution 
is  separated  from  the  matte  and  the  silver  precipitated  by 
any  suitable  means. — A.W. 


Improvements  in  the  Manufacture  of  Iron  and  Steel. 
W.  Hutchinson,  Wolverhampton.  Eng.  Pat.  1776, 
January  29,  1892. 

Carbox  or  carbonaceous  matter  in  a  fine  state  of  division 
is  carried  by  the  blast  of  air  or  reducing  gas  into  the 
molten  mixture  of  pig  or  cast  iron  and  oxide  of  iron  while 
under  treatment  in  the  basic  Bessemer  converter  or  the 
Siemens  furnace,  so  as  to  increase  the  quantity  of  oxide  of 
iron,  which  can  be  advantageously  used.  In  some  cases 
molten  oxide  of  iron  is  treated  alone  in  a  Siemens  basic  or 
neutral-lined  furnace  by  a  similar  carbon-charged  blast. 

—J.  H.  C. 


A  Neu'  or  Improved  Furnace  for  the  Reduction  or 
Smelting  of  Zinc,  Lead,  Silver,  Gold,  and  other  Ores. 
W.  Smethers,  London.  Eng.  Pat.  17,908,  October  7, 
1892. 

The  furnace  consists  of  a  closed  chamber,  heated  indirectly 
by  means  of  a  surrounding  heat  chamber,  or  directly  by  the 
flames  of  a  mixture  of  gas  and  air  directed  upon  the  materials 
under  treatment  through  holes  formed  in  the  ■walls  of  the 
chamber. 

The  ores  to  be  treated  are  placed  upon  channeled  fire- 
proof trays,  resting  upon  the  sole  of  the  closed  chamber. 
The  molten  metal  collects  in  these  channels,  and  thence 
flows  into  suitable  moulds  or  receptacles.  Special  arrange- 
ments are  made  for  continuous  working  by  introducing 
new  charges  through  openings  formed  in  the  front  and  rear 
walls  of  the  chamber,  and  also  for  condensing  the  vapours 
which  pass  away  with  the  products  of  combustion. — J.  H.  C. 


Process  for  the  Removal  of  Manganese  from  Pig-iron, 
Ingot  Iron,  and  Steel.  C.  D.  Abel,  London.  From 
Hoerder  Bergwerks  und  Hutten  -  Verein,  Westphalia. 
Eng.  Pat.  18,082,  October  10,  1892. 

The  manganese  is  reduced  to  the  extent  of  one  per  cent, 
in  cast  iron  which  contains  too  much  of  it  for  convenient 
working  in  the  converter  by  treating  the  molten  metal  with 
a  small  quantity  of  iron  pyrites,  about  100  kilos,  for  every 
10  tons  of  iron.  Analyses  are  given  showing  reductions 
from  1-90  and  2-79  per  cent,  to  1-29  and  1 '77  per  cent, 
respectively.  The  manganese  sulphide  slag  collects  on  the 
surface  of  the  iron  and  can  be  removed  after  solidification. 
No  sulphur  gets  into  the  iron  unless  too  small  a  proportion 
of  manganese  is  present. — A.  W. 


XI.-ELECTRO-CHEMISTEY  AND  ELECTEO- 
METALLUEGY. 

The  Utilisation  of  the  Electric  Light  Ourrent  for  Quanti- 
.  tative  Chemical  Electrolysis.     J.  S.  Stillwell  and  P.  T. 
Austen.     Joum.  Anal,  and  Applied  Chem.  (1892),  6, 
129—140. 

The  authors  describe  a  simple  means  of  adapting  the 
electric  light  current  to  electro-plating  and  quantitative 
chemical  electrolysis.  For  this  purpose  the  current  strength 
is  reduced  by  introducing  blackened  incandescent  lamps 
of  various  resistances  into  the  main  current ;  side-currents 
of  various  strengths  are  then  formed  by  connecting  points 
in  the  circuit  and  introducing  further  resistances.  In  this 
way  a  current  of  any  desired  strength,  from  75  amperes 
down  to  -YTro  ^^-  ^^  electrolytic  gas,  can  be  obtained  at  a 
small  cost. — F.  S.  K. 


On  the  Employment  of  Manganin  for  Resistance  Coils. 
Milthaler.  Ann.  der  Physik  und  Chem.  1892,  297; 
Proc.  Inst.  Civil  Eng.  1892—3,  HI  (1),  104. 

Ox  account  of  its  high  specific  resistance,  and  small 
negative  temperature-coefiicient,  manganin.*  composed  of 
copper,  83  per  cent.  ;  nickel,  4  per  cent. ;  and  manganese, 
13  per  cent.,  may  be  advantageously  employed  in  the 
manufacture  of  resistance-coils.  The  author  found  that 
after  such  a  coil  had  been  heated  to  about  100°  C,  its 
resistance  was  diminished  by  from  0  ■  4  to  0*8  per  cent. ; 
but  on  repeating  the  process  the  alteration  became  less  and 
less,  until  it  amounted  to  no  more  than  .,r,lu6  ^^  ^^^  whole. 
He  recommends,  therefore,  that  the  coils  should  be  heated 
to  110°,  and  kept  at  that  temperature  for  some  hours  every 
day  for  a  month,  in  order  to  get  rid  of  the  molecular 
disturbances  due  to  the  processes  of  mnnufacture,  and  that 
they  should  be  well  parafiined  to  preserve  the  alloy  from 
air  and  moisture. 


PATENTS. 


A  Method  of  Extracting  Chromitim  by  the  Aid  of  Electro- 
lytic Baths  ivith  a  Base  of  Salts  of  Chromium.  E.  Placet 
and  J.  Bonnet,  Paris,  France.  Eng.  Pat.  22,855,  July  17, 
1891. 

Two  types  of  baths  are  given,  acid  and  alkali.  The  acid 
bath  preferred  is  composed  as  follows : — 10  to  15  grms. 
chrome  alum  ;  10  to  15  grms.  sulphate  of  soda  or  potash  ; 
5  grms.  oxalic  acid  or  other  organic  acid ;  100  grms.  water. 

This  solution,  which  is  green,  is  heated  until  it  turns 
violet. 

Two  alkaline  baths  are  given  as  follows  : — 10  to  15  grms. 
of  alkaline  chromate  or  bichromate;  15  to  20  grms.  of 
chrome  alum ;  100  grms.  of  water ;  or  10  to  15  grms. 
chrome  alum  or  fluosilicate  of  chromium;  10  to  15  grms. 
fluosilicate  of  soda,  potash,  or  ammonia ;  5  to  10  grms. 
hydrofluosiiicate  or  any  other  acid;  100  grms.  water. 

The  shade  of  colour  of  the  chromium  deposited  can  be 
varied  by  altering  the  nature  and  the  quantity  of  the  acid 
used  in  the  preparation.  Alloys  of  chromium  with  other 
metals  may  often  be  obtained  by  mixing  with  any  of  the 
baths  given  a  solution  of  the  salts  of  the  metal  which  it  is 
desired  to  alloy. — G.  H.  R. 


Improvements  in  and  relating  to  the  Manufacture  of 
Chlorine.  C.  Hoepfner,  Giessen,  Germany.  Eng.  Pat. 
19,375,  November  9,  1891. 

See  under  VII.,  page  42. 


*  Feussner,  Electi-otechnische  Zeitschrift,  1892,  Vol.  XIII.,  p.  99. 
See  also  Feussner  und  Lindeek,  Zeitschrift  fiir  Instrument enkumle, 
1889,  Vol.  IX.,  p  233,  and  L'Electricien,  1892,  p.  357. 


I 


.Ian.  31,  18!t.t.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHKMICAL  INDUSTRY. 


49 


Improved  Etrclroli/lir  Appardtiiit,  mure  particnlarlij  Appli- 
cahlt'J'or  "Miitnifurturiuii  (\inxlic  Soda  and  alher  Proditcta 
from  Salt,  hut  also  appliratdr  to  other  I'll r poses.  {}. 
Uiitiihcrg,  liumloii.  Kn-,'.  I'at.  li(),H:{,  November  21, 
1891. 
To  obvia'.o  till'  <li.s;i(lvimta;;es  arisin;;  from  porous  partitions, 
tlio  flectrolylic  tank  is  (livi(lc<l  into  two  separate  eomiiart- 
meiits,  wliile  passages  are  maile  to  extend  down  eaeh  side 
ol'  tile  dividinfi  partition  so  as  to  make  communication 
throufih  it  at  tlie  l)Ottom.  Tliese  passa;,as  are  so  arranged 
that  their  iipjier  ends  are  below  the  level  of  the  li(iiiid,  tlius, 
while  there  is  free  coinmunieation  througli  the  Jiipiid,  the 
gases  given  off  are  kept  sc[)arate.  It  is  ]>referred  to  con- 
struet  the  partition  with  its  eoinmiinicating  passages  by 
forming  on  eaeh  side  of  the  central  jiartitinn,  which  extends 
down  from  the  top  of  the  tank  nearly  to  the  bottom,  two 
side  paititions  extending  from  the  bottom  of  the  tank  to  a 
certain  height  below  the  level  of  the  electrolyte,  a  space 
being  left  between  the  central  ami  the  two  side  partitious 
to  form  the  passage.-  (i.  11.  IJ. 


substance  unaffectcfl  by  the  products  of  electrolysis,  and 
the  exposeil  portions  of  the  carbon  are  enclose<l  or  contained 
in  vertical,  or  substantially  vertical,  interstices  formed  in 
the  walls  of  the  cell,  or  between  the  walls  of  two  or  more 
superimposed  cells  or  sections. — G.  II.  K. 


Improvements  in  Secondary  Batteries.  X.  Wladimiroff, 
St.  Petersburg,  Russia.  Eng.  I'at.  •22,:5;$'J,  December  21, 
1891. 

The  invention  consists  chietly  in  making  each  of  the 
electrodes  of  the  same  ch(>mical  nature  on  both  sides,  so 
that  it  acts  simultaneously  as  a  positive  ]>ole  in  one  of  the 
cells,  and  as  a  negative  pole  in  tlie  adjoining  cell.  The 
battery  is  constructed  of  a  series  of  frames  of  ammlar  or 
other  suitable  form,  and  of  any  suitable  uon-conducting 
material.  Between  each  of  the  frames  is  inserted  an 
electrode,  preferably  a  circular  plate  with  concentric  grooves 
on  both  sides  to  enable  it  to  better  retain  the  active  material. 
The  two  electrodes  are  provided  with  lugs  for  connecting 
them  to  terminals.  Each  of  the  frames  is  provide<l  wiih 
two  apertures  in  which  are  inserted  funnel-shaped  tubes  of 
glass  or  other  suitable  material  for  pouring  in  the  acid. 

— G.  H.  K. 


Improvements    in    Dry    Electrical    Elements.       C.  Vogt, 
Posen,  Germany.     Eng.  Pat.  1141,  January  20,  1892. 

A  MANGANESE  clement  is  divided  into  an  upper  and  lower 
compartment.  The  lower  chamber  contains  a  manganese 
cylinder,  the  elongation  of  which  is  formed  b^'  a  carbon  bar 
extending  outwards  bevond  the  upper  chamber,  and  having 
at  the  top  a  pole-screw  for  the  composition  conducting 
wire.  At  a  suitable  distance  a  zinc  cylinder  is  placed  round 
the  manganese  cylinder  at  the  height  of  the  lower  compart- 
ment. To  the  zinc  cylinder  is  soldered  a  pole  wire  which 
extends  outward  from  the  element  and  is  insulated  by  an 
acid-proof  substance  to  protect  it  from  the  phosphoric  acid 
contained  in  the  upper  chamber.  The  remaining  free  space 
of  the  lower  chamber  is  tilled  with  a  substance  capable  of 
absorbing  and  retaining  moisture.  This  substance  is  then 
saturated  with  chloride  of  ammonium.  The  element  proper 
producing  the  current  being  now  finished  is  closed  by  means 
of  a  suitable  number  of  perforated  pieces  of  pasteboard 
which  separate  the  upper  from  the  lower  chamber.  The 
upper  chamber  is  filled  with  anv'  suitable  substance  with  a 
sufficient  quantity  of  phosphoric  acid  diluted  with  water. 
Subsequently  the  whole  element  is  hermetically  closed  by 
means  of  melted  asphaltos  or  similar  material,  so  that  only 
the  two  poles  project. — G.  H.  R. 


Improvements  in  Electrolytic  Apparatus.  T.  Craney, 
South  Bay  City,  U.S.A.  Eng.  Pat.  16,822,  September  20, 
1892. 

The  object  of  the  invention  is  to  make  a  carbon  anode 
which  shall  not  be  disintegrated  by  the  chemical  action  of 
the  products  of  electrolysis,  and  for  this  purpose  the  carbon 
is  encased  in  a  call  or  cells  formed  of  non-porous  and  non- 
conducting material,  thereby  confining  the  electrolytic 
action  on  the  anode  to  a  certain  portion  or  portions  of  that 
-body.     The  cell  is  made  of  stoneware,  glass,  or  other  like 


XII.-FATS,   OILS,   AND  SOAP 
MANUFACTURE. 

Manufacture  of    ]','i/el(ilde    Oils.     Consul  Trail.      Reports 
from  the  Consuls  of  C.S..\..  I  12,  July  1892,  475—491. 

TiiK  rei)ort  treats  the  very  considerable  imjxirt  trade  in  oil- 
seeds to  Marseilles  during  the  year  1890,  tlie  mcthoils 
followed  in  extracting  the  oil  from  these  various  seeds,  the 
cost  of  their  importation,  the  f.rices  of  the  seeds,  as  well  as 
the  value  and  use  of  the  extracted  oils. 

The  following  summary  deals  with  the   importation  of 
oil-seeds  to  Marseilles  during  the  jear  1890  :  — 

Jlet.  ii'ii'itnh. 
.Sesame,  from  the  Levant lls,i-_'(( 

from  India  and  A frica (;.'j:i,s.jO 

I'ea-iiuts,  in  the  husk 2tiH,(;U) 

shoUert i.tmy.m 

Liiise.d !t!t,K:{(» 

Coltou-seed •211,710 

Cocoa-nuts  and  palm-nuts TOti.Tyo 

Rape-seed,  cultivated  and  wild 142,1)40 

Other  seeds 310,9.30 

Total 3,4S.3,.510 


During  1890  there  has  been  an  increase  of  importation  as 
compared  with  1889  of  sesame  from  the  Levant,  shelled, 
and  whole  pea-nuts,  linseed,  cultivated  and  wild  rape-seed, 
cotton-seed,  poppies,  palm-nuts,  and  a  few  other  kinds, 
principally  Xiger,  while  a  falling  off  has  taken  place  in 
sesame  from  India  and  Africa,  castor  peas,  pulgheria, 
cocoa-nuts,  mowrahs,  and  a  few  other  kinds.  The  net 
increase  of  importation  in  1890  over  that  in  1889  amounts 
to  232,5.50  quintals. 

In  order  to  facilitate  the  extraction  of  oil  the  seeds  are 
thoroughly  triturated  with  a  small  quantitj'  of  water  by  means 
of  two  upright  rollers.  The  crushed  seed  is  then  tilled  into 
bags  made  of  esparto  grass  and  horsehair  ("  scourtins  ") 
and  placed  in  a  press,  the  bags  being  separated  by  iron 
plates.  Care  must  be  taken  not  to  exceed  a  pressure  of 
about  2.)0  kilos,  per  square  centimetre  (about  3 If  cwt.  per 
square  inch)  to  prevent  bursting  the  scourtins.  Results  in 
every  way  superior  to  those  obtained  by  this  system  of 
pressing  are  obtained  by  the  use  of  the  "  Estrayer  cylinder," 
which  is  described  in  full  detail.  This  apparatus  dispenses 
with  the  "  scourtins  "  or  horse-hair  sacks  by  substituting 
screens  made  of  the  same  substance,  whereby  an  economy 
of  80 — 90  per  cent,  on  the  cost  of  the  "scourtins"  is 
effected.  The  yield  of  oil  in  quality  and  quantity  is  much 
better  than  that  obtained  by  other  systems  of  pressing  in 
vogue.  The  apparatus  consists  of  two  cylinders,  one  inside 
the  other,  of  which  the  outer  acts  upon  the  inner  by  means 
of  a  series  of  inclined  planes,  the  inner  cylinder  being 
composed  of  eight  segments,  which  either  close  up  tightly 
or  separate  slightly,  according  as  pressure  is  exercised  or 
removed  by  the  position  of  the  outer  cylinder.  The 
resistance  of  the  apparatus  is  calculated  for  a  pressure  of 
500  kilos,  per  square  centimetre,  which  is  fully  a  third 
hin-her  than  the  other  presses  can  stand  without  some  part 
of  the  mechanism  being  strained.  An  interior  movement 
allows  of  the  cylinder  being  enlarged  in  diameter,  so  that 
the  oilcakes  may  be  removed  easily.  The  cylinder  holding 
80 — 100  kilos,  of  seeds  can  be  discharged  and  refilled  in 
7 — 8  minutes,  the  pressing  occupying  30 — 35  minutes. 

An  oil  factory  with  30  presses  of  the  ordinary'  type  used 
at  Marseilles  can  treat  22, .500  kilos,  of  seed  (pressed  twice) 
in  24  hours,  while  the  same  number  of  Estrayer  cylinders 
will  treat  30—33,000  kilos,  of  seed.  The  cost  of  P^strayer's 
cylinder  and  press  is  6,000  francs. 


50 


THE   JOURNAL   OF   THE  SOCIETY   OF  CHEMICAL  INDUSTRY.         [Jan.  31.  iS93. 


Description  of  Seed. 


Method  of  Extracting  the  Oil     oioUVvoTed 
from  the  Seeds  Imported         (n\loriotnll 
to  Marseilles.  |  '"'^e^^-/ 


Value  of 

100  kilos. 

Oil. 


Value  of 

100  kilos. 

Cake. 


Oil  Used  for 


Cost  of 

Import  per 

1,000  kilos. 

Seed. 


Sesame,  Levant  . 


Indian  and  African. . 


Sheik d  peainits. 


1st  pressing.") 

2ud        „        J 

.3rd 

1st 

2nd 

3rd 

1st 

2nd 


cold. 


Poppy  seed '  1st 

I  2nd 

3rd 
Linseed ■  1st 

2nd 

Cultivated  rape  seed 1st 

\  2nd 
Wild  „       „    1st 

2nd 
Castor  lieans I  1st 

2iitt 
E.iryptiau  cotton  seed 1st 


at  70-  C 

•  cold 

at  TO^"— 80°C., 

I 

l-cold 


30—32 
9-10 
10-11 
27-28 
9—10 
8-9 

50 


at  70'— 80°  C. . 

cold 

70°— 80°  C 

cold 

70-— SO°C 


cold 


Mt:er. 


Pulsheri 


2nd 
1st 
2nd 
1st 
2nd 


warm 
cold  . . 
warm  . 


Cocoanuts ,  1st 

2nd 
Palm  nuts 


3Iowral> 


1st 
2nd 
1st 
2nd 


}■■ 

1 


38—42 


37-41 


Comparative  results  : — 

With  presses  in  use  at  Marseilles  seeds  have  to  be 
subjected  to  three  pressings,  twice  cold  and  once  hot.  Yield 
for  100  kilos,  white  Bombay  sesame  ■• — 


Dfcscrlption. 


Yield. 


Price 
per  kilo. 


Value. 


0(7  ; 

First  pressin 
Second       „ 

r  (cold) 

Kilos. 

30 

8 

8 

54 

Centimes. 
75 
02 
50 

Prancs. 

22  •50 

4-96 

Third 
Oil-cake 

(heated)  

4-00 
6'75 

Total 

100 

38-21 

Prs. 
96—100 

70-73 

49—51 

62-75 

60—62 

49—51 

10 


62—63 


22 

65 

12—13 

5f» 

14 

53—54 

8 

50 

30 

65 

8—10 

5S 

Pl-12 

80-90 

8-10 

50 

IS 

65 

li 

50 

20 

53 

10—12 

52—53 

Fr.s. 


Food 


11—12 


Soap 


45-48 


55-60 


.. 

Food  ;  paints 

11-11  0 

Pood;  paint- 
ing, burning. 
Soap 

Food 

16-17 

Soap 

Burning 

10 

Soap 

Mixing 

Soap 

Medicine 

9-9o 

Lubricating 

10 

Food; 

mixhig  with 

olive. 

Soap 

Mixing 

9-5 

Soap 

Soap 


Prs. 
10—15 


12—13  Soap 

I 
Food ;  burning  1         30—35 


30—35 


30—35 


30—35 


30—35 


10—11 


Description. 


Yield. 


Price 
per  Kilo. 


Value. 


Oil : 
First  pressing  (whole  and  coki) 

Second      ,,      (triturated     and 
heated). 
Oil-cak,' 


Total 


Kilos. 
40 


Centimes. 

78 

50 
124 


Fi-ancs. 
31-20 


3  "50 
6-62 


The  same  amount  of  the  same  seed  is  subjected  in 
Kstrajer's  process  to  two  pressings,  in  the  first  of  which  the 
seed  is  pressed  whole  and  cold,  the  second  triturated  and 
heated.     The  yield  is  as  follows  : — 


100  kilos,  of  Egyptian  cotton  seed  subjected  in    ordinal j 
press : — 


Description, 


Yield. 


Oil: 


First  pressing  (cold  and  tritu- 
rated). 
Second  pressing 


Oilcake 


Kilos. 
13-35 


5-S5 
NO- 8 


Price 
per  Kilo. 


Value. 


Centimes.     Fi-aucs. 
90         '    12-01 


2-92 

S-08 


Total 


I    23-01 
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The  same   quantity  of  P^gyptian  cotton  seed   treated   with 
A.  Estrayer's  system  results  as  follows:  — 


Di'sci-ii'lii  II. 


'  Kilos.       Centimes.  Franrs. 

Oil,    solo    prossinp    (coKl     aiul  17'7  '          90  15!t.{ 

.sliKlitlv  fi'ilunileil). 

Oilc'ih,- ^-y-i  '         10  S--2:i 


100 


2'1-u; 


—  K.  K.  M. 


On  llorsr  Fitl  mid  /Ii(:rl\iil  Oil.      F.  l''il>iiiger.     Cheiii. 
Zfit.  IH'.IJ,  46,  702. 

TnK  iiuthor  has  (leterminud  the  I'oUowing  physiciil  coustiiuts 
of  liorse  fat  and  hazel-nut  oil. 

_        _  _ 

Horse  Fat.         Hazelnut  Oil. 


Spwilic  Gr:ivity  at  l.i"  C 

lotlinc  ali.sori)tioii 

Saiionilication  value  . . . . 
Acid  value 


Contribution  to  the  Solidification  and  so-called  "  Saponifi- 
cation "  of  Petroleum.  Iv  Douath.  Chem.  Zeit.  1892, 
16,  795. 
Thk  author  finds  iu  a  publication  of  R.  Haack  a  confir- 
mation of  his  as.sertions  that  soap.s  containing  larjie  (quantities 
of  mineial  oil  are  uot  soluble  in  Avater,  and  that  any  acids 
formed  by  oxidation  of  mineral  od  can  only  owe  their 
existence  to  the  oxidation  of  naphthenes. — J.  L. 


O'susn 

o'iUK'i 

Kl'd 

8S'5 

I97-1 

m;j' t 

1-7 

3'2 

—J.  L. 

Baudouin's  Reaction  Jor  Sesame  Oil.    Y.  Villavecchia  and 
G.  Fabis.     Zeits.  ang.  Chem.  1892,  509. 

See  under  XXIII.,  page  67. 


i^'ote  on  the  Turkey  Red  Oil  of  M.  M.  Schmitz  and 
Toenges.  P.  Werner.  Bull.  Soc.  Ind.  de  Mulhouse, 
April— May  1892,291. 

■See  under  \'I.,  page  40. 


Jieport  upon  Neu-  Besearches  on  Turkey  Red  Oil.     Lehnes, 
F'arber.  Zcit.  1892,  241,  259,  293. 

See  under  VI.,  page  W. 


Analysis  of  Lard.     C.  Amthorand  ,1.  Zink.     Zeits.  f.  Anal. 
Chem.  1892,  534. 

See  under  XXIII.,  pa(/e  67. 


A  Neic  Method  for  the  Determination  of  Soda  in  So((p, 
together  with  a  few  S'olcs  on  Methods  generally 
Employed.  \V.  H.  Low.  J.  Aual.  and  Applied  Chem. 
6,  423. 

See  under  XXIII.,  page  68. 


XIII.-PAINTS,  PIGMENTS.  VARNISHES. 
RESINS.  INDIA-RUBBER,  Etc. 

Aew  Method  oj  I'roiluring  ( -'ulla  I'ercha  for  /usnlating 
Purposes.  .IimgHcisch.  L'liidustric  Klectriciuc.  1892, 
.302;  I'roc.  Inst.  Civil  Kng.  1892-3,  HI  (1),  101  —  105. 
TiiK  increasing  scarcity  of  gutta-percha,  and  the  rise  in  its 
price,  has  caused  uuich  attention  to  be  given  to  the  methods 
of  its  jiroductioii.  Mr.  Serullas  and  .Mr.  Seligniann-Lui  have 
been  to  the  luist  Indies  on  special  missions  for  the  purf>ose 
of  studying  the  methods  in  use  for  collecting  the  gutta- 
percha. Although  the  botanical  characters  of  the  trees 
which  produce  gutta-percha  were  well-known,  it  was  not 
understood  which  jiarticular  variety  of  tree  gave  the  best 
quality  of  gutta-percha  for  insulation  purjioses.  Mr.  Serullas 
found,  ill  1888,  that  the  Isoiumdra  gutta  gave  the  finest 
quality.  The  Malays  could  only  obtain  the  raw  product  by 
their  method  from  trees  of  twenty-eight  to  thirty  years' 
growth,  or  from  re-growths  fourteen  to  fifteen  years  old. 
The  author  states  that  their  custom  was  to  cut  the  trees 
down,  and  that  then  they  only  obtained  about  0-58  lb.  of 
raw  gutta-percha  from  each  tree  as  a  maximum,  and  this 
was  largely  charged  with  impurities.  ]\Ir.  .Serullas  obtained 
by  a  more  careful  treatment  only  0  18  lb.  from  a  tree  thirty 
years'  growth,  and  he  saw  a  tree  of  47  inches  <liatneter  cut 
down  which  only  gave  0"84  lb.  of  the  raw  product.  As 
the  exports  in  1884  reached  3,145  tons,  this  meant  a 
destruction  of  twelve  million  Isonandra-trees  of  thirty  j-ears' 
growth  in  that  year  alone,  so  that  it  was  probable  the 
supph'  of  gutta-percha  would  soon  cease  altogether.  The 
author  arranged  with  Mr.  Serullas  that  the  latter  should 
send  home  from  the  East  Indies  the  leaves  and  shoots  of 
the  trees  in  order  that  experiments  might  be  made  to  see  if 
the  gutta  could  uot  be  obtained  from  these  parts  without 
the  necessity  for  cutting  the  trees  down.  It  was  found  that 
there  were  niany  solvents  by  which  the  gutta  could  be 
extracted,  and  at  present  the  best  results  have  been  obtained 
with  toluene  ;  it  dissolves  the  three  compounds  of  which 
gutta-percha  consists,  and  does  not  dissolve  the  other 
vegetable  matters  except  chlorophyll.  The  process  has 
been  tried  upon  leaves  sent  to  France  dry,  upon  fresh 
leaves  sent  over  in  antiseptic  solution,  and  dried  on  arrival ; 
shoots  dried  and  stripped  of  leaves,  and  upon  wood  of  two 
years'  growth,  dry  and  stripped  of  leaves.  All  these  parts 
gave  approximately  the  same  favourable  result.  The 
method  of  extraction  is  simple.  The  material  is  torn  up 
small  and  digested  at  212'  F.,  then  treated  with  toluene. 
A  solution  of  gutta-percha  coloured  green  by  the  chlorophyll 
is  thus  obtained ;  the  toluene  is  then  carried  off  by  a  current 
of  steam  at  212"^  F.  as  a  maximum  temperature.  The 
results  obtained  gave  9'0  to  10" 5  percent,  of  gutta-percha 
from  the  material  treated.  It  appears  that  the  gutta-percha 
itself  is  colourless,  and  that  the  usual  brown  tint  is  due  to 
other  vegetable  constituents.  The  author  states  that  if  the 
leaves  are  sent  direct  to  Flurope,  it  will  be  possible  to  obtain 
the  best  qualities  of  gutta-percha  without  adulteration,  and 
that  a  tree  of  thirty  years'  growth  would  give  each  year 
easily  24-2  lb.  of  dried  leaves,  and  therefore  2  2  lb.  to 
2-4  lb.  of  gutta-percha,  instead  of  0-58  as  before  by 
destruction  of  the  tree.  The  author  believes  that  in  this 
way  the  electrical  industry  will  be  able  to  obtain  at  a  low 
rate  all  that  it  requires. 


Investigations  on  the  Favourable  or  Injurious  Influence  of 
the    Usual   Admixtures    to    ludia-Ruhber   and     Gutta- 
percha  upon   the   Technical    Use  of  these   Substances. 
C.  Heinzerliug  and   \V.  Pahl.     Yerhand.  Yer.  z.  Beford. 
des  Gewerbetl.  1891,  351  ;  Proc.  Inst.  Civil  Eng,  1892—3, 
111  (1),  105-106. 
Aftkk    sketching   the  history   of   india-rubber   aud  gutta- 
percha,   the  authors  give   statistics   of  the   trade   in  these 
articles,   and   then   describe    the   process   of   manufacture. 
The  raw  india-rubber  is   first  torn  into  pieces   and  washed 
by  means  of  rollers,  the  loss  in  weight  being   from  12  to  30 
per  cent.     The  washed  material  is  then  carefully  dried  and 
ground  between  rollers  revolving  twenty  times  a  minute. 
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In  order  to  modify  the  colour  of  the  india-rubber  it  is  mixed 
with  talc,  zinc  oxide,  white  lead,  litharge,  cinnabar, 
antimony  sulphide,  lampblack,  tvc,  while  bar3'tcs  and  chalk 
serve  to  increase  the  weight. 

The  vulcanising  of  india-rubber  is  effected  by  heating 
the  substance  with  sulphur,  or  a  sulphide  such  as  lead  or 
antimony  sulphide  ;  the  latter  for  red  goods.  For  ebonite 
the  proportion  of  sulphur  used  is  20  to  35  per  cent.,  while 
10  per  cent,  is  the  proportion  mixed  with  india-rubber 
which  is  to  retain  its  elasticity.  In  the  latter  case,  the 
mixture  is  heated  to  280°— 309"  F.  (120'— 136°  C),  and 
in  the  former  to  316°— 319 -6"  F.  (140°— 141°  C).  During 
this  process  onlj'  part  of  the  sulphur  is  chemically  com- 
bined ;  the  remainder  is  in  a  state  of  mechanical  admixture, 
and  sometimes  ellloresces  on  the  surface  of  the  goods.  The 
substances  mixed  with  ebonite,  according  to  the  uses  for 
Avhich  it  is  intended,  are  gutta-percha,  gum  balata,  resin, 
asphalt,  magnesia,  lime,  &c. 

The  treatment  of  gutta-percha  differs  somewhat  from  that 
of  india-rubber.  The  raw  material  is  first  cut  into  pieces 
by  a  cutting  machine,  and  then  immersed  in  water,  in  which 
most  of  the  impurities  sink,  while  the  pure  gutta-percha  floats. 
The  mass  is  then  warmed  and  kneaded  in  a  special  machine, 
and  substances  similar  to  those  used  with  ebonite  may  be 
added  at  this  stage.  In  judging  the  quality  of  india-rubber 
and  gutta-percha,  the  specific  gravity  and  percentage  of 
ash  have  hitherto  been  taken  as  guides  ;  but  the  authors 
find  that  for  some  purposes  the  quality  is  much  improved 
by  the  admixture  of  certain  mineral  substances,  and  the 
specific  gravit)'  may  be  modified  by  adding  substances  such 
as  paraifin-wax  or  thickened  oil,  which  may  be  even  lighter 
than  the  pure  material.  I 

In  procuring  the  samples  with  which  their  experiments 
were  made,  the  authors  either  had  them  specially  prepared 
according  to  their  instructions,  or  the  composition  was 
communicated  to  them  by  the  manufacturers. 

Samples  of  different  compositions  were  subjected  to  the 
action  of  various  chemical  substances,  viz.,  sulphuric  acid, 
acetic  acid,  soda  solution,  ammonia,  refined  colza-oil, 
mineral  lubricating  oil  with  the  addition  of  tallow,  illumi- 
nating gas.  The  test-pieces  were  carefully  measured  before 
and  after  exposure  to  the  action  of  the  different  reagents, 
it  having  been  found  that  the  india-rubber  swelled  as  soon 
as  any  injurious  action  conuncnced.  Among  the  physical 
tests  carried  out  were  the  determination  of  the  limit  of 
elasticity,  the  deformation  under  high  pressure,  deformation 
under  percussion,  and  the  determination  of  the  insulating 
capacity. 

The  results  of  the  different  tests  are  given  in  numerous 
tables.  Some  of  the  commercial  samples  were  stored  for 
two  and  a  half  years,  and  it  was  found  that  certain 
substances,  such  as  zinc  oxide  and  chalk,  although  they 
increased  the  strength  and  insulating  power  of  the  fresh 
material,  caused  considerable  deterioration  after  long 
storage.  Soft  rubber  containing  basic  admixtures  such  as 
magnesia,  zinc  oxide,  lead  oxide,  or  chalk,  was  more  easily 
acted  upon  by  acids  than  pure  rubber ;  but  in  some  cases 
these  admixtures  increased  the  resistance  1o  the  action  of 
mineral  and  vegetable  oils.  Alkalis  and  illuminating-gas 
had  so  little  action  upon  all  kinds  of  india-rubber  that 
differences  of  practical  importance  could  not  be  observed. 
Most  of  the  organic  admixtures,  especially  paraffin,  resin, 
and  pitch,  preserved  the  insulating  capacity  in  a  high 
degree ;  but  india-rubber  containing  them  did  not  resist 
the  action  of  high  temperatures  well. 

The  quality  of  hard  rubber  or  ebonite  was  much 
deteriorated  by  the  addition  of  resin-oil  and  resin  ;  but 
iisphalt  increased  both  strength  and  elasticity.  Hard 
rubber  resists  chemical  action  much  better  than  the  soft 
material.  Among  the  general  conclusions  drawn  by  the 
authors  from  the  results  of  their  experiments,  the  following 
may  be  mentioned : — ■ 

All  mineral  and  organic  admixtures  diminish  the 
elasticity  of  soft  rubber  goods  :  10  per  cent,  of  sulphur 
was  found  to  be  the  best  proportion  for  vulcanisation. 
The  elasticity  of  hard  rubber  may  be  increased  by  certain 
organic  and  mineral  substances.  The  strength  of  both 
soft  and  hard  india-rubber  may  be  increased  by  the  addition 
of  some  organic  or  inorganic   substances,  but  is  materially 


diminished  hj  others.  Numerous  compounds  were  found 
to  possess  better  insulating  qualities  than  pure  india-rubber 
mixed  with  sulphur  alone.  All  organic  admixtures  pro- 
duced vapours  when  heated  to  a  high  temperature.  Most 
varieties  of  india-rubber  containing  mineral  matter  become 
hard  and  brittle  if  stored  for  several  years ;  but  the 
insulating  jiower  appears  to  remain  constant. 

A  series  of  samples  of  gutta-percha  with  different 
admixtures  was  tested  in  the  same  way  as  the  india-rubber, 
but  special  attention  was  directed  to  the  insulating  capacity. 
The  resistence  to  chemical  reagents  was  not  appreciablj' 
influenced  by  the  substances  added.  Pure  gutta-percha 
and  gum-balata  were  found  to  be  the  best  insulators. 
Insulation  was  diminished  by  the  addition  of  cinnabar, 
hydrate  of  lime,  resin-oil  and  resin,  while  it  was  not 
affected  by  asphalt  added  in  quantities  not  exceeding  30 
per  cent.  The  limit  of  elasticity  was  slightly  increased  by 
cinnabar  and  hydrate  of  lime,  while  the  strength  was 
increased  by  the  former  and  diminished  by  the  latter 
substance. 

The  paper  is  accompanied  by  tables  and  curves  giving 
the  results  of  the  mechanical  tests. 
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Improvements  in  the  Treatment  of  Lead  Ores  and  the 
Production  therefrom  of  While  Lead  Salts  and 
Colours  of  Lead  as  also  Simnllaneouslg  Zinc  While. 
T.  II.  Cobley,  Dunstable,  Hedford.  Eug.  Pat.  18,709, 
October  30,  1S91. 

In  this  invention  it  is  proposed  to  calcine  in  any  convi.'nient 
furnace  at  a  dull  red  heat  a  very  intimate  mixture  of  galena, 
slaked  lime,  and  nitrate  of  soda,  which  when  thoroughly 
oxidised  is  passed  through  a  washing  or  levigating  mill 
until  the  lime  compounds  are  removed  and  the  pure  oxide 
remains,  which  ma}'  then  be  employed  like  litharge.  This 
oxide  of  lead  may  then  be  dissolved  in  a  suitable  acid  and 
on  decomposing  this  lead  salt  by  means  of  zinc  scraps,  a 
metallic  lead  sponge  and  a  zinc  salt  are  obtained.  This  lead 
sponge  is  then  converted  into  white  lead  by  consecutively 
treating  it  with  air,  and  carbonic  acid  and  steam.  The  zinc 
salt  is  either  converted  into  zinc  sulphide,  or  into  carbonate 
of  zinc  which  may  be  again  reduced  to  metallic  zinc. 

— C.  U.  \V. 


An  Improved  Compound  of  India-llubber  and  Fibre,  and 
Processes  and  Apparatus  for  Providing  the  Same.  \V. 
Goldiug,    Manchester.      Eng.    Pat.    18,851,   October   31, 

1891. 

This  invention  relates  to  the  manufacture  of  a  compound 
fabric  of  india-rubber  and  fibre  in  its  woven  state.  The 
textile  fabric  is  thoroughly  cleansed  and  dried  and  then 
slowly  passed  through  a  weak  solution  of  rubber,  the  speed 
being  so  arranged  as  to  take  advrtutage  of  the  action  of 
capillary  attraction.  The  solvent  is  then  evaporated  and 
leaves  each  fibre  coated  with  a  very  thin  layer  of  rubber. 
This  process  is  repeated  until  the  fabric  is  coated  thick 
enough.— C.  O.  W. 


Improvements  connected  with  the  Manufacture  of  White 
Lead.  E.  V.  Gardner,  London.  Eng.  Pat.  19,545, 
November  11,  1891. 

This  invention  refers  to  the  production  of  blue  lead  sheets 
for  use  in  the  production  of  white  leail,  and  has  for  its 
object  to  provide  a  large  surface  of  metal  on  which  the 
corroding  gases  and  a  apours  may  act  with  a  niininmm  mass 
or  weight.  For  this  purpose  lead  sheets  about  y'jj^  of  an 
inch  thick  are  corrugated,  bj^  passing  them  through 
corrugated  rolls  and  the  corrugations  may  either  run 
longitudinally,  or  laterally  or  crosswise. — ('.  O.  W. 
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A  AVm>  or  Inipriirril  Miitniiil  irliirit  iikii/  lir  used  in  ArlM 
tinil  Mdiiiifiirhiifit  ill  tin'  stt'iid  of  Iiidm-Kiihlifr,  Criiltn- 
I'vrcliii,  (Hid  iifliiT  Siiiiiltir  Sitfisftiiirf.'t,  tind  I'mcrxn  far 
Miildnij  llir  sdiiif,  mid  for  Ihr  I  UHisiitinn  then  for  of 
\\'<isti:  Liijiiors  from  Tannerifs.  W.  U.  Iv,irj>,  I'ri'ston 
IWoc.k,  Chosliire,     Knp.  I'lit.  22,:{:M,  Decoinhcr  21,  1891. 

'I'liK  iiiiproveil  inaleriul  is  tlio  jirrciiiitate  flirown  down 
from  a  solution  of  <;ilatin  by  tlic  adilition  of  tannin, 
worked  and  kni-adeil  (with  the  iuMilion  of  more  pelatin) 
to  the  reiiiiired  eonsistenc}'  ;  to  render  it  soft  and  elastic, 
linseed  oil  may  he  incorjiorated ;  j^roiind  f^lass,  silica,  or 
rlays  will  similarly  servo  to  harden  it.  It  may  he  softened 
hy  the  application  of  heat  and  worked  like  <^utta-percha. 
'I'he  lleshinijs  anil  waste  tan  liijuors  of  the  tanneries  may 
hi-  employed  for  tlie  jirodnetion  of  this  material. — A.  (J.  1>. 


All  Iinprorrd  Process  and  Appiiratiisfor  the  Manufacture, 
of  White  Lead  and  other  Lead  Vigmentfi.  G.  1).  Cole- 
man, Chicago,  U.S.A.  Euij.  Pat.  14,791,  August  16, 
1892. 

TiiK  invention  relates  to  the  treatment  of  metallic  lead  in  a 
(inely-divided  state,  so  as  to  corrode  the  same  and  produce 
at  will  either,  lead  suboxide,  lead  jiroto.xide,  or  white  lead. 
The  process  is  carried  out  by  first  treating  granulated  lead 
in  a  sort  of  cylinder  mill  of  special  construction,  in  which 
at  the  same  time  the  lead  may  he  exposed  to  the  corroding 
influences  of  air,  water,  and  carbonic  acid  under  varying 
conditions  of  pressure  and  temperature.  The  products  of 
the  corrosion  are  continuously  removed  from  the  rotating 
drum  or  cylinder  by  means  of  a  current  of  water,  and  thus 
the  granulated  lead  retains  its  bright  surface  througliout 
the  process.     The  following  formula'  are  given  : — 

1.  For  the  production  of  lead  suboxide  a  temperature  of 
from  150  to  210  F.  and  under  ordinary  atmospheric 
pressure. 

2.  For  the  production  of  white  lead  a  temperature  of 
from  75°  to  \M'  F.  and  a  j)ressure  of  30  lb. 

3.  For  the  production  of  lead  protoxide  a  temperature  of 
from  75^  to  150    F.  and  a  pressure  of  15  lb.— C.  O.  W. 


Improrimentx  in  fJie  rreparation  of  Acetate  of  Ammonia 
for  I'sr  in  the  Manufacture  of  Mhife  Lead  hy  the 
Acetate  of  Ammonia  Process.  W.  Smith,  London.  Eng. 
Tat.  l.S,Git;3,  October  29,  1891. 

See  under  VII.,  page  42. 


XV.-MANUEES.  Etc. 

Estimation    of  Phosphoric    Acid  in    Basic    Slag. 
Jolles.     Zeits.  f.  Anal.  Chem.  1892,  516. 

See  under  XXIII.,  page  64. 


A.  J. 
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A  Compo<iition  or  Dressing  for  Vines  and  other  Trees. 
E.  .1.  A.  (iron  and  E.  P.  IJamond,  Paris.  Eng.  Pat. 
380G,  February  26,  1S92. 

Thk  composition  is  intended  to  prevent  the  ravages  of 
parasites  on  trees  and  especially  for  the  prevention  of 
phylloxera  on  vines.  It  consists  of  alum  and  heavy  grey 
pepper,  preferably  in  the  proportion  of  ihree  parts  of  alum 
to  one  of  pepper,  reduced  to  a  fine  powder.  To  apply  the 
dressing,  the  foot  of  the  stem  is  dressed  with  the  compo- 
sition after  removal  of  the  bark,  the  stem  of  the  vine  being 
previousl}'  laid  bare  down  to  the  roots.  The  application 
of  the  dressing  should  be  made  from  immediately  after  the 
grapes  an;  gathered  until  the  sap  rises  in  June.  In  dry 
weather  a  little  wa<er  mav  be  added  to  the  dressing. 

-C.  A.  K. 


XVI.-SUGAR.  STARCH.   GUM.  Etc. 

Erpcriinents  with  Sugar  Heels  in  1891.  IT.  W  Wiley 
and  others.  (  .s.  Depiirl.  of  Agriculture.  1«92 
liullctin,  33. 

TiiK  matter  dealt  with  in  this  pamphlet  covers  1. -59  pages 
iMom  the  outline  given  of  the  gcnr-ral  modus  operandi 
(W-  7— 11),  may  be  cited  the  following :— The  supply  of 
seeds  consisted  of  "  Kleinuuimlehener  "  (two  tons) 
"  Vdworin's  improved  beet  seed "  (two  tons),  and  the 
varieties  of  Desprez,  Lemairc,  and  Simon  Legrand  (1 ',  tons 
in  all).  It  is  computed  that  between  7,000  and  8  fKiO 
farmers  received  packages  of  seed  which  averaged'  in 
weight  nearly  13  oz.  each,  together  with  full  directions  as 
to  planting,  taking  samples  for  analysis,  &c.,  and  a  blank 
form  to  be  filled  up  and  returned  with  the  samples  for 
analysis.  It  was,  however,  found  impossible  to  secure 
exact  comjdiance  with  the  directions,  and  in  several 
instances,  inaccurate  (mostly  exaggerated)  returns  were 
sent  in  ;  a  result  exceeiling  25  tons  of  roots  per  acre  was 
regarded  with  suspicion.  Inasmuch  as  most  of  the  samples 
were  received  from  distant  States,  and  must  therefore  have 
dried  considerably  during  tlieir  transit,  the  recorded  yield  of 
sugar  is  liighijr  than  the  amount  actually  present  in  the  freshly 
harvested  roots.  ()u  account  of  the  large  influx  of  samples, 
the  percentage  of  sugar  in  the  beets  was  simply  calculated 
from  that  found  in  the  juice  on  the  assumption  that  each 
root  contained  95  per  cent,  of  juice,  and  5  per  cent,  of 
pulp.  The  work  has  aroused  the  interest  of  people  in 
all  parts  of  the  country  in  the  problem  of  beetroot  sugar 
cultivation,  but  the  Secretary  of  Agriculture  has  decided 
not  to  make  so  large  a  distribution  of  seed  in  future,  but  to 
concentrate  his  efforts  to  the  development  of  a  sufrar-bcet 
station  in  which  practical  illustration  can  be  given  of  the 
best  methods  of  cultivation  and  selection  of  seed. 

Culliration  of  Beets  by  Farmers  in  Tliirty-.ti.r  States 
and  ("ouidies  ipp.  12 — 76).  A  tabulated  summary  of  the 
results  obtained,  following  which  (pp.  77 — 99)  are  notes 
on  the  analyses  of  the  samples. 

Sugar  Beet  E.rperiments  at  the  Agricultural  Station, 
Wisconsin,  and  by  certain  Farmers,  working  under  State 
Direction  in  the  same  Locality  (pp.  90 — 112): — Tables 
showing  the  results  obtained,  and  notes  on  the  same. 

Ecets  of  fair  quality  have  been  grown  as  far  south  as 
Texas,  and  it  is  now  believed  that  on  most  of  the  central 
western  portion  of  the  United  States,  beetroot  cultivation 
can  be  carried  on  with  profit,  especiall}-  where  irrigation  is 
possible.  The  Department  of  Agriculture  has  thoroughly 
demonstrated  possibility  of  sugar-beet  cultivation  in  the 
United  States  and  if  farmers  could  be  induced  lo  take  it 
up,  a  rapid  development  of  the  industry  would  ensue. 
There  is  abundant  capital  waiting  to  embark  in  the  manu- 
facturing part  of  the  industry  whenever  a  sufficient  quantity 
of  raw  material  for  its  operations  can  be  assured. 

E.rperiments  conducted  at  the  Beet-Sugar  Ejcperimental 
Station,  Schuyler,  Nebraska  (pp.  112 — 151). 

Process  for  the  Production  of  Sugar- Beet  Seed  bif 
Cuttings  (p.  152):— A  process  jiatented  in  Germany  by 
A.  Xowoczek,  which  consists  in  cutting  out  the  buds  from 
the  iixis  of  the  leaves  with  as  little  as  possible  of  the  flesli 
adhering  thereto,  treating  them  with  powdered  charcoal  to 
prevent  decay  and  protect  them  from  ground  worms,  and 
planting  them  in  beds.  The  beets  produced  are  of  averao'e 
size,  and  can  be  planted  for  seed.  It  is  claimed  that  all 
the  properties  of  the  mother  beet  from  which  they  are 
taken  are  much  better  preserved  than  by  the  ordjjary 
methofl  of  planting  it  directly  for  seed. — .\.  U.  L. 


Experiments  with    Sorghum   in    1891.     H.  W.   Wiley  and 

others.     U.S.  Depart,  of  Agriculture,  1892,  Bull.  34. 
This   record  of  experiments   comprises    132    pages.     The 
process  employed   for  the  extraction  of  the  sugar,  which  is 
essentially  that  published  by  Joulie  (Etudes  et  e.rperiences 
sitr  le  sorghs  a   Sucre,  Paris,    1864)   involves  the  use  of 
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alcohol,  and  eonld  uot  therefore  be  made  use  of  commer- 
cially under  the  existing  revenue  laws. 

W.  H.  Silvester  (p.  77)  has  measured  the  starch  granules 
from  sorghum  juice,  and  iicds  them  to  be  only  -stjVo — tto'ttti 
of  an  inch  in  diameter. — A.  11.  L. 


Dulcifol.     E.  ().  vou  Lippmaun.     Ber.  26,  1892,  321 0-— 
3218. 

Some  caue-sugar  obtaiued  from  a  certain  source  in  India 
was  found  on  aiud^sis  to  contain  (J 1  •  4  per  cent,  sugar, 
2*29  water,  2 '08  asl),  and  34 '25  per  cent,  other  orgauic 
matter.  It  contained  .a  considerable  amount  of  reducing 
sugar,  and  this  consisted  almost  exclusively  of  invert 
sugar.  lu  order  to  ascertain  Avhether  Maumeue's  non- 
reducing  and  unfermentable  sugar  were  present,  the  author 
fermented  the  product  with  yeast.  The  fermented  solution 
was  found  to  contain  a  substance  which  was  not  fern)entable 
and  which  did  not  reduce  Fehling's  solution,  but  from  an 
examination  of  its  properties  the  author  shows  it  to  be 
dulcitol.— A.  K.  M. 


Sorbitol   in    the  Products  of  the   Mamifacture  of  Sugar. 
E.  O.  vou.  Lippmanu.     Ber.  25,  1892,  3218—3220. 

The  author  has  succeeded  in  isolating  sorbitol  from 
molasses  which  had  been  treated  with  alcohol  and  acid  in 
accordance  with  ISIargueritte's  metliod  for  the  recovery  of 
sugar.  The  alcoholic  liquors  deposited  a  dark-coloured 
syrup  which  was  dissolved  in  hot  water,  treated  with  baryta 
and  further  purified  by  means  of  lead  acetate  and  animal 
charcoal :  the  solution  Avas  concentrated  to  a  syrup  and 
alcohol  added.  First  mannitol  and  subsequently  sorbitol, 
crvstallised  from  the  solution. — A.  K.  IM. 


The  Bi'ltaviour  of  Sugar  Solutions  witli  Ao'ttnie.  ^\'.  11. 
Krug  and  K.  P.  AIcElroy.  Journ.  Anal,  and  Applied 
Chem.  6,  183. 

See  under  XXIII.,  page  68. 


XYII -BREWING,  WINES,  SPIRITS.  Etc. 

PATENT. 

Improrements  in  Means  or  Apparatus  for  Maturing  and 
Improving  Fermented  Alctdiolic  Liquids^  Applicable  also 
for  Oxidising  Oleaginous  and  other  Liquids.  W.  S. 
Martin,  Paris,  France.  Eng.  Pat.  22,413,  December  22, 
1891. 

The  apparatus  forming  the  object  of  the  invention  is  for 
the  purpose  of  freeing  alcoholic  and  oleaginous  liquids  by 
oxidation  from  the  varying  quantities  of  aldehydes,  essential 
oils  and  other  organic  compounds  which  are  present  as 
impurities,  and  are  difficult  of  removal  by  present  processes. 
The  essential  parts  of  the  apparatus  are  an  injector,  in 
which  the  current  of  oxygen  coming  from  a  reservoir  of  that 
gas  is  caused  to  ariive  normall}'  in  the  direction  of  the 
liquid,  with  the  object  of  producing  an  intimate  mixture  of 
the  two  fluids,  and  of  a  spray  diffuser  for  the  liquid  formed 


of  two  nipples  placed  facing  each  other  so  as  to  allow  fine 
jets  of  a  mixture  of  gas  and  liquid  to  escape,  which,  by 
meeting  each  other,  cause  the  whole  of  the  mixture  to  be 
turned  into  spray,  thus  forming  an  emulsion.  It  is  claimed 
that  the  shock  of  meeting  of  the  jets  generates  electricity, 
which  converts  a  portion  of  the  oxygen  into  ozone. 

— G.  H.  R. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

The  Determination  of  the  "  Soluble "  Constituents  of 
Cocoa  and  the  Detection  of  an  Admi.rfure  of  Fi.red 
Alkalis  or  Ammonia.  A.  St.itzer.  Zeits.  f.  ang.  Chem. 
1892,  510— .513. 

With  the  object  of  rendering  cocoa  preparations  rich  in 
the  so-called  "  soluble  constituents  "  it  is  a  common  practice 
with  manufacturers  to  add  potassium,  sodium,  or  ammonium 
carbonate  to  the  ground  cocoa.  The  author,  however,  finds 
that  the  increase  in  the  proportion  of  soluble  constituents, 
both  organic  and  inorganic,  bears  no  ratio  to  the  quantity'  of 
alkali  added,  and  consequently  that  nothing  is  to  be  gained 
by  their  addition.  Tlie  presence  of  these  bodies  is  indicated 
by  the  following  considerations  : — 

Pure  cocoa  contains  a  small  percentage  of  ash,  which 
does  not  effervesce  on  the  addition  of  acid  ;  about  one-third 
of  the  ash  is  soluble  in  water.  More  than  two-thirds  of  the 
phosphoric  acid  contained  in  pure  cocoa  is  soluble  in  water, 
whilst  the  nitrogen  present  as  ammonia  is  less  than  0*  1  per 
cent.  When  ammonium  carbonate  is  admixed  with  the 
cocoa  the  nitrogen  present  as  ammonia  is  more  than  0"  25 
per  cent.,  considerably  less  of  the  phosphoric  acid  is 
contained  in  the  aqueous  extract  than  in  the  case  of  the 
pure  product.  The  addition  of  potassium  or  of  sodium 
carbonate  increases  the  total  ash,  and  the  ash  itself 
effervesces  on  the  addition  of  acid  ;  further,  the  proportion 
of  ash  contained  in  the  aqueous  extract  of  the  preparation 
is  greater  than  with  pure  cocoa.  The  solubility  of  the 
phosphoric  acid  is  decreased,  whilst  the  nitrogen  present  as 
ammonia  is  about  the  same  as  in  the  case  of  the  pure 
substance. 

To  determine  the  nitrogen  present  as  ammonia  it  is  not 
neoessary  to  remove  the  proteids  present,  as  previously 
stated  bj'  the  author.  Ten  grms.  of  the  cocoa  powder  are 
simp]}'  heated  with  an  excess  of  burnt  magnesia  and  200  cc. 
of  water  in  an  Erlenmeyer  flask  for  2.J  miimtes  and  the 
evolved  ammonia  absorbed  in  titrated  sulphuric  acid.  To 
determine  the  soluble  phosphoric  acid  it  is  preferable  to 
employ  the  direct  aqueous  extract  of  the  cocoa  rather  than 
to  extract  the  ash,  as  in  the  latter  case  the  presence  of 
alkali  may  lead  to  erroneous  results. —  C.  A.  K. 


On   Margarins.     F.  Wallenstein.     Chem.   Zcit.   1892,  IG, 
883—884. 

In  the  following  table  the  results  obtained  in  the  examina- 
tion of  16  samples  of  margarin  are  given  : — 


M.l'. 
of  tlie  Fat. 

31.1'. 

Sol.  P. 

Acid  Value 

Iodine 
AOsorpr. 

Saponif. 
Value  of  the 
Fatty  Acidu. 

Of  the  Fatty  Acids. 

Before  Drying.    After  Drying. 

Anei-ic  ui    Marga- 
rins  '' 

^  1 
2 

;5 

4 

5 

.  6 

20-0 
17-3 
25-0 
27-0 
25-0 
25"5 

45-0 
43-7 
4-1-0 
4f2 
43-S 
44o 

ii-r, 

41-0 
42-4 
41-5 
420 
42-0 

1-26 

0-85 
0-56 
0-99 
0-70 

0-85 

1-55 
1-22 
1-00 
1-29 
1-04 
1-20 

44-3 
47-0 
43-8 
44  S 
45-0 
14-6 

205-7 
201-8 
204-8 
205-3 
205-8 
206-4 
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M.l*. 
of  the  Fu(. 


M.P.  Sol.  P. 

Of  the  Patty  Acids. 


Aci'l  Vuliif 
Bcfori'  Dyeing.     After  Dyeing. 


lodini! 
AbHorpt. 


Kaprmif. 
Value  of  the 
Patty  Aci«l. 


Aiistro-Hunitariuii  , 
.M:ii-^rii)s.. 


2.-|'0 

421. 

41-5 

1-35 

I'M 

vrs 

20i-0 

Sfi-O 

no 

41   0 

O-sr, 

l-oi 

J7-2 

•205-7 

•2;r-25 

42-0 

40-0 

1-50 

rs3 

i7-<; 

■2o<;-4 

2C-5 

4tO 

41-7 

0-83 

1-21 

45-5 

205-4 

25  •25 

4.3-5 

42-0 

1-42 

1-74 

4tl 

•2tii-;i 

24-0 

43  "S 

41-25 

1-2S 

1-iiIt 

u;r. 

205-5 

'I'l  ■  5 

43-5 

41-75 

1-28 

1-(W 

45  1 

205-8 

25*5 

44-25 

42-0 

1-.35 

1-5S 

410 

205-5 

24  75 

43-7 

42-2 

1-30 

1-59 

41- 1 

206-8 

230 

43-7 

42*2 

1-40 

1-OJ 

41-2 

205-5 

Welmans'  reaction  for  the  detection  of  fatty  oils  (this 
.Tourn-dl,  1892,  rj48)  is  valueless  in  the  case  of  the  margarins, 
as  thoir  natural  coloiirinir  matter  itself  gives  tlie  colour 
reaction,  llancid  margarins,  the  colour  of  which  has  been 
destroyed,  no  longer  react  with  Welmans'  reagent. 

With  the  aid  of  the  iodine  and  saponification  values  the 
author  calculates  the  approximate  percentages  of  oleine, 
stearin,  and  palmitin  in  the  above  10  samples. — J.  L. 


PATENTS. 


Improvements  in  Apparatus  fur  Drijing  Cocao,  Coffee, 
Tea,  Barks,  Malt,  and  other  Sulistances.  K.  White, 
Loudon.     Eng  Pat.  1197,  January  21,  1S92. 

The  invention  relates  to  an  improved  apparatus  for  drying 
in  an  efficient  and  rapid  manner  cacao,  coffee,  tea,  barks, 
hops,  com,  seeds,  and  similar  produce.  The  drying  is 
effected  either  by  a  cunent  of  hot  air,  or  by  desiccated  cold 
air,  passing  under,  through,  and  over  the  substances  to  be 
dried.  These  are  placed  in  trays  or  shallow  boxes,  or 
shelves  in  the  drying  chamber.  The  admission  of  the  air  is 
controlled  by  two  -alves,  and  the  arrangement  is  such  that 
air  passes  to  each  of  the  trays  separately,  so  that  the  vapour 
carried  off  from  the  contents  of  one  tray  cannot  communi- 
cate with  the  contents  of  an  adjacent  one.  When  cold  air 
is  employed  the  apparatus  must  be  fitted  with  an  exhaust 
fan  or  blower. 

The  trays  or  sieves  may  be  advantageously  made  of  cane 
or  bamboo,  instead  of  wire,  so  as  to  prevent  metallic 
eoBtamination.  (See  also  Eng.  Pat.  18,038,  November  10, 
1890;  this  Journal,  1S91,  940— 941.)— L.  de  K. 


A  \etr  or  Improved  Method  of  Treating  and  Boasting 
Malt  and  Blending  the  Same  for  Infusion  together  with 
Coffee.  K.  G.  Krikorian,  London.  Eng.  Pat.  1150, 
January  21,  1892. 

The  object  of  the  invention  is  to  provide  a  wholesome 
coffee  mixture  for  persons  who  are  precluded  from  taking 
coffee  or  its  mixture  with  chicory. 

Barlc}',  which  is  undergoing  the  process  of  malting  and 
has  arrived  at  that  stage  at  which  it  is  ready  for  the  kiln,  is 
placed  in  an  ordinary  cylindrical  coffee-roasting  apparatus, 
and  the  malt  well  agitated  and  turned  during  the  roasting. 
A  little  salad-oil  or  other  aromatic  or  flavouring  matter  may 
be  added  during  the  roasting  to  prevent  burning  of  the  malt. 
The  roasting  should  be  continued  until  the  malt  assumes  the 
colour  of  roasted  coffee. 

The  malt  is  then  blended  thoroughl}'  with  coffee  in  the 
proportion  of  one  to  two,  and  the  mixture  ground  in  a 
coffee-mill. — L.  de  K. 


Improvements  in  and  connected  with  the  Process  of 
Tlxlracting  Cocoa,  or  Rendering  it  Soluble  foi  the 
Preparation  <f  Solufjle  (^ocoa,  or  the  Manufurlure  of 
Cocoa  Powder,  Chocolate,  and  the  like  Preparations. 
W.  P.  Thompson,  Liverpool.  From  Moser  and  Co., 
Stuttgart,  Germanv.  Eng.  Pat.  20,43G,  November  24, 
1891. 

By  the  inventor's  process  a  soluble  cocoa   may  be  prepared 
without  the  use  of  a  fixed  alkali. 

About  100  lb.  of  shelled  purified  raw  cocoa-beans  are 
placed  in  a  drum  capable  of  being  rotated,  and  moistened 
with  two  litres  of  water.  The  axis  of  the  drum  is 
hollow  and  provided  with  holes,  and  i.s  connected  by  means 
of  a  pipe  with  a  closed  vessel  containing  .'>  — 10  litres 
of  cold  water  and  i — 3  1b.  of  ammonium  carbonate.  The 
vessel  is  then  cut  off  and  heated  by  steam  or  other  suitable 
means.  The  ammonium  carbonate  now  volatilises  and 
passes  off  with  the  steam  which  is  then  allowed  to  enter 
the  pipe  and  pass  into  the  vessel  containing  the  cocoa-beans. 
After  about  three-quarters  of  an  hour  the  cocoa  is  dis- 
solved. The  connection  between  the  two  vessels  is  then 
closed,  rotation  is  stopped,  and  after  standing  for  two  or 
three  hours,  the  mass  is  roasted  in  an}-  suitable  roasting 
apparatus  at  a  temperature  not  exceeding  132'  C.  A 
portion  of  the  fat  (about  31 — 33  per  cent.)  is  then  removed 
by  pressure  from  the  still  warm  cocoa.  The  excess  of 
ammonium  carbonate  has  of  course  been  completely 
expelled  during  the  roasting.  A  peculiar  advantage  of  this 
new  process  is  that  the  finished  product  does  not  lose  its 
aroma  and  taste  if  kept  a  long  time  in  stock. — L.  de  K. 


Improvements  and  Apparatus  and  Appliances  for  Softening, 
Purifying,  and  Filtering  Liquids.  C.  H.  Fitzmaurice, 
Litterton,  Shepperton,  Middlesex.  Eng.  Pat,  20,904, 
December  1,  1891. 
The  impure  water  is  first  thoroughly  mixed  in  a  suitable 
vessel,  provided  with  an  agitator,  with  cau;tie  lime  or  other 
softening  material,  and  then  pumped  up  through  a  vessel 
filled  with  irregular  pieces  of  pottery  tiles,  wood,  or  other 
purifying  material,  which  .serves  to  arrest  all  flocculent 
matter  suspended  in  the  water.  At  the  top  of  this  latter 
vessel  are  two  perforated  plates,  between  which  a  thick 
layer  of  cocoa-nut  fibre,  yarn,  or  other  purihing  material  is 
placed,  through  which  the  water  passes.  The  appliance  is 
adapted  to  house  cisterns  by  employing  a  tray  carrying  a 
series  of  jars  partially  glazed,  preferably  in  zigzag  or 
V-shaped  stripes,  in  which  the  softening  material  is  placed. 
The  object  of  partially  glazing  these  jars  is  to  allow  the 
softtninf  agent  to  be  saturated  and  to  mix  gradually  with 
the  impure  water.  After  passing  into  the  tray  and  through 
the  jars  the  water  overflows  either  through  the  perforations 
or  over  the  edge  of  the  tray  into  the  tank. — C.  A.  K. 
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(Z?.)— SANITARY  CHEMISTRY. 

The   Poi.sonuus    Character  of  Expired    Air.     S.    Moikcl. 

Arch.  Hyg.  15,  1- 
An;  expired  both  from  iiuiu  aud  from  animals,  oven  in  ii  good 
Plate   of  health,  contains  a  minute  quantity   of  a  volatile 
organic   base.     This  base   is  poisonous  in  the  free    state, 
but  loses  its  toxic  iuflueuce  when  combined  with  acids. 

— C.  A.  K. 


llie    Comparison   of  Hirer  VoUtifion.  R.    Raumeistcr. 

Deutsche  ^'iertel.^  fur  offent  Gcsundheitspfl,  1892,  Aiu  ; 
Proc.  Inst.  Civil  Eug.  1892-3,  HI,  (1)  3S— 40. 
It  is  pointed  out  by  the  author  that  though  the  degree  of 
river-pollution  may  be  indicated  by  means  of  chemical 
analysis,  there  is  uo  method  by  which  it  is  possible  to  set 
forth  all  the  various  factors  which  may  ii^f.uence  the  pre- 
vailing conditions  in  respect  to  any  stream  when  it  becomes 
necessary  to  compare  one  place  with  another.  Something 
in  the  nature  of  a  mathematical  formula  would  therefore 
appear  to  be  desirable  for  this  purpose.  The  processes 
relied  upon  for  the  removal  of  pollutions  caused  by  sewage 
are  notably  either  copious  dilution,  or  gradual  self-purifi- 
cation. For  the  former  amjde  volume  suffices ;  for  the 
latter,  rapidity  of  flow  in  the  river  is  also  an  essential.  The 
minor  elements  are  likewise  noticed,  among  which  are  the 
presence  of  algie,  the  existence  of  rapids  or  weirs,  the 
chemical  effect  of  rocks  in  the  river-bed,  and  of  certain 
kinds  of  trade-refuse ;  but  as  these  latter  matters  are  of 
purely  local  significance,  they  may  here  be  omitted.  The 
extent  to  which  sewage  must  be  diluted  in  order  to  render  it 
harmless  when  discharged  into  a  stream  of  given  volume  at 
dead  low-water  can  readily  be  fixed  by  a  proportion  ;  and 
von  Pettenkofer  has  laid  down  the  rule  that  no  harm  can 
arise  when  the  volume  of  the  sewer-water  is  not  more  than 
one-fifteenth  that  of  the  river  into  which  it  passes.  Rut 
this  simple  statement  should,  according  to  the  author,  be  • 
based  upon  the  amount  of  impurities  present  in  the  sewage. 
This  latter  factor  may  remain  constant,  while  the  volume 
itself  depends  to  some  extent  upon  the  weather,  and  upon 
the  daily  consumption  of  water.  ^Vhen  the  water-supply 
reaches  1  .".0  litres  per  head  per  day,  the  dry  weather  flow 
of  sewage  will  be  twice  as  great  as  when  that  supply  is 
only  75  litres  per  head.  The  purifying  power  of  the  river 
does  not  change  in  the  same  proportions,  and  it  would  be 
better  to  set  down  the  population  contributing  to  the  sewers 
as  the  figure  to  be  taken  into  account  when  calculating  ihe 
pollution. 

Leaving  out  of  consideration  the  mineral  matters  in 
suspension  in  the  sewage,  the  author  takes  the  suspended 
organic  matters,  and  all  substances  in  solution  as  pollutions, 
and  from  numerous  analyses  he  assumes  190  grms.  per 
head  per  diem,  as  representing  the  average  amount  of 
impurities  discharged  from  water-carriage  towns.  The 
total  pollution,  however,  varies  wideh',  in  accordance  with 
the  nuiuner  in  which  the  excreta  are  dealt  with  ;  but  even 
in  towns  worked  whollj'  on  the  dry  system,  the  dejections 
of  a  certain  proportioii  of  the  inhabitants  reach  the  river. 
Taking  the  proportions  of  the  inhabitants  whose  excreta  pass 
direct  into  the  sewers  as  c,  and  indicating  all  other  impu- 
rities hy  I,  the  expression  (1  -i-  r)  will  represent  in  a  definite 
form  the  whole  amount  of  impurities  conveyed  into  the 
river.  In  a  town  entirely  on  the  dry  system,  c  =  0.  If  half 
the  population  used  water-clo.sets,  c  =  0-5,  and  if  the  town 
was  entirely  dealt  with  on  the  water-carriage  system.  c=l. 
With  regard  to  the  rapidity  of  the  flow  in  the  stream,  it 
must  at  au}'  rate  suffice  to  carry  away  the  sewage,  and 
according  to  von  Pettenkofer,  it  should,  at  least,  be  equal 
to  the  velocity  of  flow  in  the  sewer,  or  not  less  than  06 
metre  per  second.  Without  attempting  to  lay  down  any 
standards,  it  is  pointed  out  that  from  the  foregoing  factors 
a  simple  equation  may  be  framed  which  may  be  described 
as  the  "  coefficient  of  pollution  "  : — 

Q  f 

E(l-fc). 

Here  Q  equals  the  daily  flow  in  cubic  metres,  when  the 
river  is  at  its  lowest  level  =  86,400  q,  where  q  is  equal  to  the 


volume  of  water  per  second,  v  equals  mean  velocity  in 
metres  per  second.  E  is  the  popr.lation,  and  r  the 
proportion  of  the  inhabitants  who  regularly  contribute  to 
the  sewers.  In  accordance  with  the  above  formula,  a  table 
of  coetficients  has  b.<^eu  constructed  by  the  author  for  a  few 
of  the  large  towns  on  the  Continent.  The  coefficient  thus 
obtained  for  Rreslali  is  PS  ;  for  Paris,  1-9  ;  for  Cassel,  32  ; 
for  Stuttgart,  4-8  ;  while  for  Rasel  it  is  395  ;  for  Maintz, 
420;  aud  for  Lintz,  G17.  These  being  the  first  four  and 
the  last  three  towns  on  the  list.  As  the  three  first  named 
cities  have  each  of  them  to  clarify  their  sewage  before  it  is 
passed  into  the  rivers,  the  author  suggests  that  five  as 
calculated  bj-  this  formula,  should  be  approximately  the 
lowest  coefficient  to  he  attained  by  towns  desirous  of  passing 
raw  sewage  into  a  stream.  It  is  pointed  out  that  these 
figures  doubtless  require  correction  for  actual  comparisons, 
and  that  probably  the  values  v  and  c,  instead  of  being 
simple  numbers  as  here  shown,  may  need  to  become  complex 
figures  or  even  powers.  Further,  for  practical  use,  it  is 
evident  that  accurate  knowledge  must  be  obtained  respecting 
the  length  of  river-flow  needed  for  self-purification  under 
various  conditions;  moreover,  it  is  essential  that  the 
behaviour  of  bacteria  of  the  nature  of  disease-germs  should 
be  studied,  when  exposed  to  the  action  of  running  water. 


A  New  Disinfecting  Apparatus.  O.  Krell.  Gesundheits- 
Ingenieur,  August  31,  1892,  521  ;  Proc.  Inst.  Civil  Eng. 
1802-3,  .111,  (1)41— 42. 

Thk  apparatus  herein  described  was  designed  by  the  author 
in  conjunction  with  Dr.  Paptschefsky,  at  the  instance  of  his 
I^xcellency  Mr.  v.  Remmert,  the  inspector  of  the  medical 
department  of  the  Russian  army.  In  the  first  instance  all 
existing  forms  of  disinfecting  apparatus  were  procured  and 
submitted  to  a  searching  trial.  The  conditions  laid  down 
for  the  apparatus  to  be  constructed  were:  — 

i.  That  it  should  destro}'  entirely  not  only  the  germs  of 
all  known  pathogenic  organisms,  but  even  those  bacilli 
fouiul  to  be  the  most  difficult  to  exterminate  (the  garden 
mould  bacillus). 

2.  That  the  disinfection  should  be  accomplished  in  the 
shortest  possible  space  of  time. 

3.  That  the  apparatus  should  he  as  simple  as  possible, 
both  in  construction  and  manipulation. 

The  various  systems  tested  were  :  (1)  b}'  hot  air  ;  (2)  by 
superheated  steam  ;  (3)  b}'  saturated  steam-jets  ;  (4)  by 
saturated  steam  at  rest  at  about  atmospheric  pressure,  with 
means  for  producing  a  vacuum  b}'  condensation  ;  (5)  b^' 
saturated  steam  at  rest,  with  means  for  creating  high 
pressures  during  disinfection;  (6)  by  saturated  steam  jets 
at  high  pressure,  with  superheating.  The  performances  of 
the  various  classes  of  disinfecting  appaiatus  based  upon  the 
above  principles  are  discusscil  in  detail ;  and  the  experi- 
ments led  to  the  conclusion  that  the  new  apparatus  must 
work  by  means  of  saturated  steam  as  a  jet  at  high  pressure, 
with  provisions  for  ventilation  of  disinfecting  chamber,  and 
with  special  air  inlets  also  at  the  floor  level ;  without  special 
heating  apparatus  within  the  chamber,  but  furnished  with 
heat  accumulators.  Diagrams  are  given  of  the  apparatus 
as  carried  out  to  compi}'  with  these  conditions.  It  is  made 
of  steel,  and  is  cylindrical  in  form,  being  0  915  metre  in 
diameter,  and  1*52  metre  in  length  (3  ft.  x  5  ft.).  The 
cylinder  is  placed  horizontall}',  and  has  doors  at  each  end, 
fastened  to  bronze  rings  with  six  screw-bolts  to  each.  The 
chamber  is  tested  to  a  pressure  of  10  atmospheres  at  the 
works,  but  the  safety-valve  is  v.-eighted  to  lift  at  three  quarter 
atmosphere  above  normal. 

The  total  weight  of  the  apparatus  is  only  about  20  cent- 
ners (about  1  ton).     It  is  distinguished  from  all  others  by 
its  rapidity  of    working.     The  previous   heating  up  of  the 
chamber  from  the  cold  state  takes  two  minutes  ;  and    in   15 
minutes  more  a  temperature  of   100"  C.  is  reached,  even 
through  a  thickness  of  32   blankets  ;  while  in  five  minutes 
1   more  the  temperature  ri.^es  to  112".     It  may  therefore  be 
I  asserted  that  the  disinfection,  even   of  the  most  difficult 
1  objects,   can    be   completed   in   22  minutes.     The  working 
j  speed  is  contrasted  by  the  author  with  that  of  other  forn^s 
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of  !i])|mriitus  now  in   nso,  aiul  the  ndvantapc  of  saturated  metal  and  cnnt.iininp  snni<-   iioious    matt  rial    iini>nf;ii:it<(l 
steam  at  l(t()  OviT  licatcd  air  oven  at  150'',  as  dfterniiiicd  l)y  |  with   tlu;  (lisirifci'iinf,' or  oilorisin;,' siilislanfc  cniiilovcd.     A 
Kocli,  is  insisteil  upon.  i  special  advanta;,'e  claimed  for  the  ajijiaratus  is  that  it  causes 
.  i  no  draught.  — ('.  A.  K. 


PATl'lNTS. 

Au  Improrcil  M<  I  hod  fur  Di'slroi/iiu/  (,'asrx  in  T'owis' 
llifii.^r  Dis/nirlors  or  oilier  Ftiriiiires  (tiner<(tiiii/  Jleiil. 
ll.'l'ttley,  Leeds.  V.na.  Pat.  -JM/O,  December  J,  1891. 
FoK  the  better  condnistion  of  furnace  fjases,  more  es|>ecially 
in  tlie  rase  of  towns'  refuse  destructors,  air  cavities,  or 
channels  formed  of  east  steel  or  other  suitable  material,  are 
placed  at  the  side^•  of  the  furnace,  the  otherwise  necessary  fire- 
brick beinjT  dispensed  with.  These  air  channels  are  provided 
with  an  openin/;  near  the  back  of  the  furnace  grate,  so  that 
air  or  oxygen  may  be  admitted  in  suitable  (juantities, 
regulated  by  inlet  valves.  The  air  channels  are  made 
reveisible,  so  that  they  may  be  reversed  when  one  end 
becomes  damaged. — F.  S.  K. 


A  New  or  Improred  Appurahts  for  Disiiifertiny  or 
OdorisiiK/  Purposes.  C.  C  Leathers,  London.  Kng. 
Pat.  L'-J,'.'h8,  December  19,  1891. 

Tjik  invention  relates  to  improved  apparatus  for  disinfecting 
or  odorising  the  foul  air  in  hospital  wards,  sick  rooms, 
theatres,  and  the  like,  and  consists  of  a  cliand)er  enclosed 
by  a  perforated  metal  case,  in  which  there  is  arranged  a  fan 
rotated  by  a  small  electro-motor  or  other  power.  The  space 
round  the  perforated  casing  is  packed  with  sawdust,  cotton, 
or  other  filtering  material,  impregnated  with  any  suitable 
odorising  or  disinfecting  substance,  through  which  the  foul 
air  is  drawn  ;  or  the  bottom  of  the  chamber  is  fitted  with  a 
liipiid  disinfectant  which  is  drawn  up  into  the  chamber  by 
means  of  suitable  wicks  or  fibres.  Attacheil  to  the  shaft 
of  the  fan  and  revolving  within  the  perforated  casing,  is 
a  small  conical-shaped  chamber,  also  made  of  perforated 


A  Combined  Refnxe  Fiiriuirf  and  (ids  Miinitfiinlnring 
Apparatus.  W.  .1.  Lomax  and  ( '.  J.  Txmuix,  Holtoii. 
Kug.  Pat.  USl,  January  'Jl,  1892. 

See  under  II.,  page  ^\. 


XIX -PAPER.  PASTEBOARD,  Etc. 

Bisulplii/p    Liijuors   for     Wood    "  Boiling."       \.    Ilarpf. 
Papier  Zeit.  17,  1892,  o3,  .54,  .50,  i>7. 

The  author  lias  exhaustively  investigated  the  relation  of 
density  of  these  liijuors  (Mitscherlich  process)  to  com- 
position, i.e.,  to  total  SO.j,  free  SOo,  and  cond)ined  SO^, 
from  the  results  of  more  than  3<>()  analyses  and  gravity 
observations  ;  the  mean  numbers  are  calculated  and  given 
in  tabular  form. 

Table  I.  irives  the  results  for  tower  liquors,  i.e.,  as  freshly 
prepai'ed  ;  Table  II.  the  results  for  li(juors  in  the  storage 
tanks.  Columns  7,  8,  9  in  each  table  give  the  following 
ratios  respectively : — 


Per  cent,  total  SOj 


b  = 


Per  eon t^  free  S<  K 
"B.  ~  "  ~  °B.' 

Percent,  combined  SOj 
B. 


C  = 


The  italic  figures  are  the  successive  differences  between 
the  numbers  in  the  vertical  columns. 


Table  IL — Liquors  from  Store  Taxk. 


Total  SO., 


Free  SOj        '  Combined  SO. 


Per  100  of  Total  SOo 


Free.        I    Combined. 


Factors. 


s 

Per  Cent.                Pei  Cent. 
1-826           ,             1-128 
0' /oo          1           o'oys 

Per  Cent. 
0-698 
0-07* 

62 

38 

0-609 

0-376 

0-233 

•S'i 

1-97G                         1-200 

0'//0                                0'0S(J 

0-776 

O'OSf 

Gl 

3!t 

o-cos 

0-369 

0--239 

Si 

2-086                         l-2'89 

O'S.^S                                0' 13"] 

0-797 

O'il'i 

62 

3s 

0-.596 

0-308 

- 

0-228 

3f 

2-311            1              1-426 

O'oO.i               \                 U'031 

0-915 
O-QSS 

61 

39 

0  621 

0-3S(l 

0-214 

i 

2-401            1              1-4."j7 

0-947 
o'osg 

60-5 

39-5 

o-i;oi 

0-3l'4 

0-2.37 

4\ 

2-630            :             1-6-24- 
O'iOQ              I                0'13l 

1-006 

O'OSI 

62 

3S 

0-61S 

0-382 

0-2.36 

ii 

2-792                         1-755 
ii'-toi                            O'OOS 

1-037 
0-OS4 

63 

37 

0-620 

0-3<)0 

0-230 

4i 

2-994                         1-823 
o'-iao                        O-Oi^rj 

1-121 

0'0~1 

62 

38 

0-619 

0-.383 

0-236 

0 

3-064                         1-872 
o'iS9                      0' no 

1-192 
o'wg 

61 

39 

0-612 

0-374 

0-238 

5i 

3-193                         1-982 
0-393                            0'-l56 

1-211 

0--f36 

62 

38 

0-608 

0-377 

0-231 

54 

3-485                         2-138 
o'lai                      o'ooC 

1-347 

0-/2o 

61 

39 

0-633 

0-388 

0-245 

5J 

3-616                        2-144 
o'-2riO                       0' toy 

1-472 

O'OOS 

59 

41 

0-629 

0-373 

0-256 

6 

3-81(5                         2-251 

1 

Mean  numbers 

1-565 

59 

41 

0-636 

0-375 

0-261 

■ 

61 

39 

0-610 

0-377 

0-239 
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Table  I  — Tower-Liquors. 


Per  100  of  Total  SO2 


Total  S0.> 


Free  SO, 


Combined  SO2 


4 

4? 

4i 

4J 

5 

5i 

5i 

51 

G 

61 

64 

6i 


Free. 


Combined. 


Factors. 


Per  Cent. 
2-183 

O'fOS 

2-288 
o'igs 

2-483 
O'iSf 

2-a34 
0'  173 

2-807 

0'  110 

2-917 
o'-J/'i 

3-135 
0-/j>) 

3-2GI 
0'204 

3-4O8 

3-5i>l 
O'Kj-i 

3-784 
0'  /7.; 


o-s?.i7 

4-186 
0'  ti3 

4-309 
0-i.n 

4-543 


Per  Cent. 
1-421 

0'06(J 

l-4fK) 
0'0S2 

1-592 
O'OcjO 

1-6GS 
0'o66 

1-734 
O'Oo.i 

1-787 
0'  /.*-} 

1-971 
O'ojO 

2-017 

O'OiS 

2-092 
0'030 

2- 1-22 

«i-/s'4 

2-306 
0'063 

2 -.3(58 


Per  Cent. 
0-762 

0'036 

0-798 

O'ilS 

0-911 
0-053 

0-966 
1-073 

O'Ca-] 

1-1.30 
0-054 

1-164 

0-0.5.^ 

1-217 

0'  lag 

1-.37C 

0'0(/3 

1-469 
o'oog 

1-178 

1-591 
o'oig 


2-576 

1-610 

O'OijO 

0-033 

2  666 

1-643 

O-f^J, 

O'OSO 

1-693 


^lean  numbers. 


65 

35 

0-G24 

0-406 

0-218 

65 

35 

0-610 

0-.397 

0-213 

63 

37 

0-621 

0-393 

0-228 

63-5 

3C-0 

0-619 

0-392 

0  227 

62 

38 

0-623 

0-385 

0-238 

CI 

39 

0-614 

0-376 

0-238 

63 

37 

O-G-27 

0-.394 

0-233 

63 

37 

0-622 

0-.390 

0-232 

60 

40 

0-6.30 

0-.380 

0-250 

59 

41 

0-624 

0-3C9 

0-255 

CI 

39 

0-6.30 

0-384 

0-246 

60 

40 

0-&33 

0-379 

0-254 

61-5 

.38-5 

0-64^1 

0-396 

0-248 

62 

38 

0-638 

0-.395 

0-243 

03 

37 

0-649 

0-407 

0-242 

1            fi-^ 

3S 

0-627 

0-389 

0-238 

On  plotting  out  the  results  for  percentages  of  SO.2 
(ordinates~)  and  degrees  Beaume  (abscissa)  the  "  curves  " 
representing  the  relations  are  seen  to  be  approximately 
straight  lines. 

The  entire  range  of  results  is  summed  up  in  the  following 
numbers  representing  the  composition  of  the  liquors : — 


Of  100  Parts  SO2 


Free.     Combined. 


Factors. 


a. 


b. 


c. 


Tower  liquors, . . 

'      62 

Stove  liquors  — 

61 

General  mean... 

61-5 

I 

38  0-6-27         0-389         0-238 

39  0-OlC         0-377         0-239 

.38-5  0-6-215       0-3830  '     0-2.385 

I 


Strenyth    of  Papers   made  from    Sulphite    Cellulose.     O. 
Winkler.     Papier  Zeit.  17,  1892,  2174. 

In  Class  II.  of  the  official  list  of  papers,  now  generally 
adopted  in  Germany,  the  specified  maximum  for  sulphite 
cellulose  is  25  per  cent,  and  for  the  remaining  75  per  cent, 
cotton  and  linen  fibre  is  required.  The  author  is  of  opinion 
that  the  suspicion  entertained  of  the  strong  and  durable 
qualities  of  the  sulphite  cellulose  is  not  warranted  by  the 
experimental  evidence  to  hand.  Alterations  of  breaking 
strain  and  elasticity  over  lengthened  periods  are  given  for 
certain  specimens  of  pure  "  sulphite  "  papers,  as  under  : — 


It  is  seen,  therefore,  that  under  the  conditions  of  con- 
tinuous production  the  hydrometer  tests  of  the  liquor  give 
sufficient  information  as  to  composition. — C.  F.  C. 


Wciglit. 


Date  of  Test. 


Length 
of  Paper  Extension 

for  at 

Breaking  Fracture. 

Strain. 


Sulphite  Wood  Liquors  and  Pollution.     Papier   Zeit.  17, 
1892, 2148. 

Several  paper  mills  in  the  Breslau  and  Liegnitz  districts 
have  made  serious  attempts  to  minimise  the  pollution 
occasioned  by  the  discharge  of  sulphite  liquors.  Neutral- 
isation with  lime  followed  by  settling  ;  addition  of  lime  in 
excess  and  filtering  ofE  the  precipitated  sulphite,  and 
variations  of  such  treatments,  have  given  very  partial 
results.  Two  mills  have  adopted  the  drastic  process  of 
evaporation  to  dryness  and  calcining  the  residue,  which 
appears  for  the  moment  to  be  the  only  effectual  solution 
of  the  problem. — C.  F.  C. 


(1.)  318  gnns.  per  sq.  m.  .. 

22nd  Nov.  1890 

6-7 

Per  Cent. 
3-6 

» 

17th  Dec.  1891 

6-1 

3-3 

..               .. 

11th  A-Jg.  1892 

6-6 

37 

(2.)  360  grms.  per  sq.  m.  . . 

22na  March  iy92 

5-8 

3-2 

.. 

11th  Aug.  1892 

5-5 

3-4 

The  author's  general  experience  leads  him  to  advocate 
the  extension  of  the  limit  to  not  less  than  50  per  cent,  of 
the  pulp  mixture  used  in  making  ordinary  official  and 
document  papers. — C.  F.  C. 
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The  Estimation  of  Pentosans  and  Pentoses  in  Vegetable 
Subslanrrs  hij  Distillutiiin  with  Ilijdrovhloric  Arid,  and 
the  (iraniiiietrir  Detirmimttion  of  the  rvsuUiny  Furfur- 
aldehyde.  K.  li.  1-Miiit  iiiiil  li.  Tolleiis.  Ber.  25,  IH'Ja, 
2912. 

See  under  XXI 11.,  page  (i'J. 


Fisr.  1. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Simple  Ai<i>anilus  for  the  Suldimnlion  if  Iodine,  lirnzoie 
Avid,  and  other  Substance x.  .1.  Hertkom.  Chem.  Zeit. 
1802,  16,  70.",. 

To  avoid  the  drawbacks  of  the  usual  suhliinatiori  verfsels 
the  necks  of  which  become  easily  choked  u|)  by  the 
sublimate,  the  author  has  constructed  an  improved  apparatus 
shown  in  Figure  1.     A  represents  a  dish  of  enamelled  iron 


into  which  is  fitted  a  funnel  B,  of  the  same  materip.l.  B  is 
closed  by  a  stopper  perforated  with  two  holes,  into  one  of 
which  is  inserted  the  exit  pipe  c,  whilst  into  the  other  is 
fitted  the  condenser  C  This  condenser  is  kept  cool  by  a 
current  of  water  entering  at  a,  and  leaving  it  at  b.  The 
groove  /«  /«'  is  filled  with  mercury,  oil,  paratfin,  or  gypsum, 
&c.,  and  serves  at  the  same  time  as  a  roceiver  for  any  liquid 
parts  of  the  substance  and  which  had  arisen  in  vapour 
during  sublimation.  Such  accumulateii  liquid  is  removed 
by  means  of  the  tube  (/.  I)  is  a  porcelain  plate  which 
prevents  any  sublimate  from  falling  back  into  the  raw 
material. 

Figs.  2  and  3  show  modifications  of  the  apparatus  adapted 
to  manufacturing  purposes.  Fig.  4  represents  another  form 
of  condenser. — J.  L. 


On  the  Manufacture  of  the  Cinchona  Alkaloids.  W.  D. 
Field.  Jour.  Anal,  and  Applied  Chem.  6  (1892) 
121— 128  and  304—311. 

After  noticing  the  various  methods  employed  for  the 
extraction  of  alkaloids  from  cinchona  bark,  and  pointing 
out  objections  to  the  use  of  alcohol,  dilute  acids,  turpentine, 
fusel  oil,  benzene,  and  petroleum  oil  when  employed 
separatelj',  the  author  gives  the  following  method  as  suitable 
either  for  commercial  extraction  or  for  analysis. 

The  bark,  haviug  been  ground  to  a  fine  powder,  is  tho- 
roughly incorporated  with  20  per  cent,  by  weight  of  cold 
slaked  lime  made  into  a  stiff  paste  with  water,  placed  in  an 
extractor,  and  treated  with  a  mixture  of  kerosene  oil  (three 
parts)  and  fusel  oil  (one  part)  until  free  from  alkaloids.  The 
two  oils  are  mixed  before  use  and  the  separated  water  allowed 
to  settle;  about  3,500 gallons  of  the  mixed  oils,  divided  into 
four  equal  charges,  are  required  to  extract  a  ton  of  bark.    The 


oil  is  drawn  off  by  means  of  an  exhaust  pump  ;  the  first 
two  extracts  are  run  into  the  washing  tank,  the  last  one  or 
two,  according  to  the  results  of  tests,  being  used  for  the 
first  extraction  of  a  new  charge.  The  first  two  extracts  are 
then  run  into  a  washing  tank  and  treated  with  dilute  (1 .- 15) 
sulphuric  acid,  of  which  about  five  gallons  are  required  to 
every  100  gallons  of  oil.  The  acid  solution,  after  standing 
for  a  day  or  two  to  allow  the  oil  to  separate,  is  neutralised 
with  a  saturated  solution  of  caustic  soda  at  a  temperature 
about  5^  below  its  boiling  point,  decolorised  with  bone-black, 
allowed  to  settle,  and  run  through  filter  bags  into  the 
crystallising  boxes. 

For  the  purpose  of  analysis  100  grms.  of  bark  in  fine 
powder  are  similarly  treated  with  the  same  proportions  of 
lime,  and  extracted  with  the  same  mixed  solvent,  the  acid 
washings  being  neutralised,  precipitated  as  tartrate,  and 
converted  into  iodo  sulphate.  The  iodo  sulphate  of  quinine 
which  precipitates,  is  weighed,  and  the  quinine  calculated 
from  the  result  obtained. 

The  four  alkaloids  are  then  separated  by  methods  based 
on  the  following  properties:  — 

I.  Separation  of  quinine  from  a.  cinchonine,  b.  quiuidine  and 
cinchonidine: — a.  Slight  solubility  of  quinine  sulphate  in 
water,  b.  Slight  solubility  of  the  normal  tartrate  of  quinine. 

II.  Separation  of  cinchonidine  from  quinidine  and  cin- 
chonine. a.  Slight  solubility  of  the  normal  tartrate  of 
cinchonidine  in  water,  and  easy  solubility  of  the  tartrates  of 
cinchonine  and  quinine. 

III.  Separation  of  quinidine  from  cinchonine.  a.  Slight 
solubility  of  the  acid  tartrate  of  quinidine  in  water. 

l\.  Separation  of  cinchonine  and  quinidine  by  solution 
of  the  quinidine  in  66^  B.  sulphuric  acid,  based  on  the  basic 
properties  of  quinidine. 
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V.  Separation  of  the  quinine,  cinchouidine,  and  quinidine 
roniainingf  in  the  eiiichonine  precipitate,  by  treatment  witli 
mixed  oil. 

The  waste  soda  liquors  containing  dissolved  and 
suspended  alkaloids  are  run  into  a  tank,  mixed  with  caustic 
soda,  and  the  alkaloids  extracted  with  mixed  oil ;  the 
alkaloids  in  the  hone-ldack  residue  are  also  extracted  hy  the 
same  method  as  that  used  in  tlie  case  of  the  bark. 

Extractors,  mixers,  filter-boxes,  &e.  suitable  for  use  in 
the  above  process  are  described  and  shown  in  two  sheets  of 
drawings. — F.  S.  K, 


IJyoscliie.     A  Ladeiiburg.     Her.  1892,  25,  2388—2394. 

A  KEPLY  to  Schmidt's  investigations  on  the  alkaloid  Scop- 
olamine (Archiv.  de.  Pharm.  1892,  207—231),  which  he 
considers  identical  with  the  h30scine  isolated  by  the  author 
from  the  residues  in  the  preparation  of  hyoscyamine  and 
from  Diibosia.  The  two  bases  are,  in  the  opinion  of  the 
author,  both  present  in  byoscyaraines  and  in  Dubosia, 
together  with  hyoscyamine,  but  they  differ  both  in  their 
properties  and  composition  and  there  is  no  ground  whatever 
for  regarding  them  as  identical.  I lyoscine  has  the  formula 
Ci^HjsXOa  whilst  that  of  scopolamine  is  C,;Ho,X04 ;  a  repeti- 
tion of  the  analysis  of  the  gold  and  platinum  double  chlorides 
of  hyoscine  and  of  its  decomposition  product  by  baryta 
pseudo-tropine,  confirm  this  view.  The  identity  of  this 
base  with  the  i//-tropine  obtained  by  Liebermaim  from  coca 
(this  Journal,  1891,  944)  is  also  regarded  as  undecided. 
This  point  is  under  further  investigation.  A  careful  examina- 
tion of  the  hyoscine  of  commerce  which  is  manufactured 
for  therapeutic  use,  pointed  to  the  presence  of  some  scop 
olamine  in  the  jiroduct,  the  presence  of  which,  however, 
was  onl}'  recognised  by  decomposing  the  alkaloid  with  baryta 
when  the  analytical  results  showed  that  the  pseudo-tropine 
was  accompanied  by  a  second  product,  the  scopoline  of 
Schmidt.  Hesse  has  also  thrown  doubt  on  the  author's 
investigation  on  hyoscine.     (Pharm.  Zeit.  1892,  29.) 

— G.  A.  K. 


Hyoscine     (^Scopolamine).      E.  Schmidt.,     Ber.  1892,   25, 
2601-2G07. 

A  REPLY  to  Ladenburg's  criticism  of  the  author's  work 
(previous  abstract),  in  which  the  statement  made  b}- 
Ladenburg  to  tlie  effect  that  the  author  stated  hyoscine  and 
scopolamine  to  be  identical  is  negatived ;  the  experiments 
referred  to  .showed  that  the  hyoscine  of  commerce 
consists  essentially  of  scopolamine,  the  alkaloid  first 
isolated  from  Scopolia  alropoides,  but  no  statement  was 
made  as  to  the  identity  of  this  base  with  hyoscine  or  as 
to  the  non-existence  of  the  latter.  The  remainder  of  the 
paper  consists  of  a  comparison  of  the  analyses  of  the  bases, 
of  their  salts  and  of  the  products  of  decomposition  by  baryta 
water,  all  of  which  point  to  the  formula  Ci-lI.jiNO^,  and 
not  Ci;Ho;jN(  )3,  for  the  chief  constituent  of  the  com- 
mercial product.  The  decomposition  is  represented  by 
the  equation : — 

CiyR^iNO^  =  CgHiaXO.  +  CgH^O.^. 
Scopolamine.      Scopoline.    Atropio  Acid. 
Scopoline  is  therefore  not  an  isomer  of  tropine  as  the 
supposed  pseudo-tropine  described  by  Ladenburg  as   the 
product  of  this  decomposition,  is. — C.  A.  K. 


The  Alkaloids  contained  in  the  Roots  of  Cori/dalis   Cava. 
:M.  Freund  and  W.  Josephy.     Ber.  1892,  25,  24 1 1—2413. 

To  obtain  the  alkaloids  the  roots  were  extracted  with  alcohol, 
the  solution  filtered  from  resinous  matter  after  distilling 
oif  a  portion  of  the  solvent,  and  the  filtrate  precipitated  by 
ammonia,  the  resulting  bases  being  extracted  with  ether. 
After  distilling  off  the  greater  portion  of  the  ether,  a 
f)roduct  melting  at  about  160'  C.  separates  in  the  filtrate, 
from  which  on  further  concentration  the  crude  Covydaline 
melting  at  126°— 130^  C,  crystallises  out.  This  crude 
product  contains  at  least  three  bases,  one  of  which  is 
identical  with  the  product  obtained  by  Dobbie  and  Lauder 


(J.  Chem.  Soc.  1892,  244)  and  for  which  the  name  Corydaline 
is  retained.  It  melts  at  133  —1.34  O.,  has  the  probable 
formula  C.j-jH.j-NO^,  and  constitutes  60-70  per  cent,  of 
the  mixture.  Jlulhocnpnine  is  the  name  given  to  the  second 
base  which  melts  at  197°  C,  and  is  distinguished  from 
Corydaline  b}-  being  soluble  in  alkali,  the  latter  being 
insoluble.  Analysis  points  to  the  formula  C^jH-ji-.X^O-, 
it  is  a  bi-tertiary  base,  and  forms  a  series  of  characteristic 
salts.  The  name  is  derived  from  Bulbocapinus  Cants  a 
synonym  for  Corydalis  cava  ;  it  exists  to  the  extent  of 
20 — 30  per  cent,  in  the  mixture  of  bases.  The  third  product 
isolated,  only  occurs  in  very  small  quantity  ;  the  less  soluble 
portion  of  the  original  ether  extract  (melting  at  160  C.) 
containing  the  greater  proportion  of  it.  For  this  the  name 
(^orycai'iite  is  proposed ;  it  crj'stallise?  in  rhombic  plates, 
which  melt  at  214' — 215  C.  and  dissolves  in  alkali.  The 
hydriodide  and  platinum  double  chloride  are  characteristic ; 
analyses  point  to  the  formida  CoiH2:,X()5  for  the  free 
base.  Full  references  to  previous  work  on  the  subject  are 
given  in  the  paper. — C.  A.  K. 


Terpinc  Ilt/drafc  from  Eucalyptus  Oil.     E.  ]\Ierck.    Arch. 
Pharm.  230-  169. 

The  terpinc  hydrate  obtained  from  eucalyptus  oil  separates 
iu  glittering  crystals  from  alcoholic  solution.  These  crystals 
melt  at  the  same  temperature  as  the  hydrate  from  oil  of 
turpentine,  115°--116  C.  A  136  percent,  alcoholic  solution 
does  not  deviate  the  plane  of  polarised  light. — C.  A.  K. 


Asboline,    (Pyrocatechol  and     Homopyrocatechol.)     Bekal 
and  Desvignes.     Compt.  Kend,  114, 1">41 — 1.')44. 

The  authors  have  examined  Braconnot's  "  asboline  "  which 
is  obtained  from  the  aqueous  extract  of  wood-soot  bj- 
treating  with  hydrochloric  acid,  extracting  with  alcohol, 
evaporating  the  alcohol  from  this  extract  and  exhausting 
the  residue  with  ether.  The  asboline  left  after  expelling 
the  ether  is  a  clear  syrup}'  liquid  of  a  more  or  less  yellow 
colour  ;  under  30  mm.  pressure  a  portion  of  it  distils  at 
154' — ISS''  and  a  second  portion  at  158' — 160"^.  The 
first  portion  has  been  identifieil  as  pyrocatechol  whilst 
the  second  portion  was  found  to  boil  at  251°^ — 252'' 
under  a  pressure  of  750  ram.,  to  crystallise  in  cooling 
and  melt  at  40",  to  deli(iuesce  and  to  dissolve  readily 
in  water,  alcohol,  acetic  acid,  and  benzene,  but  to  be  almost 
insoluble  in  petroleum  spirit.  When  cr^'stallised  from  a 
mixture  of  the  latter  solvent  and  benzene,  it  melted  at  51'. 
This  substance  proved  to  be  homopyrocatechol,  aa  hich  has 
hitherto  been  regarded  as  a  liquid ;  for  the  sake  of  con- 
firmation, the  authors  prepared  some  homopjrocatechol  bj- 
the  action  of  gaseous  h3'driodic  acid  on  pure  cresol,  and 
found  the  product  contained  both  pyrocatechol  and  homo- 
pyrocatechol ;  and  when  the  former  was  removed,  that  the 
latter  was  identical  in  character  with  the  wood-soot  product. 
Pyrocatechol  and  homop\'roeatechol  form  precipitates  with 
egg-albumen  and  with  quinine,  the  latter,  when  crystallised 
from  alcohol,  melt  respectivel}'  at  157  and  167';  homo- 
pyrocatechol also  forms  a  precipitate  with  gelatin,  which 
dissolves  on  warming,  but  re-forms  on  cooling.  In  the 
soot-extract  sometimes  pyrocatechol,  sometimes  homopyro- 
catechol predominates. 

It  is  interesting  to  note  that  asboline,  which  has  been 
and  is  still  used  as  a  remedy  for  tuberculosis,  contains  the 
two  phenols,  which,  as  methyllic  ethers,  form  creosote, 
pyrocatechol  corresponding  to  guaiacol  and  homopro- 
catechol  to  creosol. — D.  A.  L. 


Adulteration  of  Sandal  Wood  Oil.     E.  Mesnard. 
Compt.  Kend.  114,  1546—1547. 

When  treated  with  pure  sulphuric  acid,  pure  sandal  wood 
oil,  yields  a  viscid  licjuid  becoming  pasty  and  changing 
rapidl}-  to  a  solid  mass  which  adheres  strongly  to  glass  ;  it 
is  pale  greyish  blue  or  greyish  in  colour,  and  on  keeping 
assumes  a  dustj-  appearance.  When  another  oil  (cedar, 
cubebs,  copaiba,  terebenthene,)  is  present   in  the  sandal  oil, 
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the  ri'sinous  imiss  |)ro<liicod  by  the  action  of  sulphuric  acid 

iicvir  siilidilics  cdiiiiiktcly,  ami  hiis  always  ii  dark  colour 
with  a  lirilliaiit  Insirr.  IJy  nii-asuriiij;  the  a<llusivcnes.s  of 
this  "iiass  lor  },dass,  an  approximate  idea  is  obtained  of  flie 
proportion  of  foreign  oil  present  in  the  sandal  oil. —  1).  A.  ]j. 


The  ("inchoiiii  Alkaloids.     A.  Claus.     Annalen,  269, 
2.V2— 'J'Jt. 

Mv.NY  years  ago,  the  author  iu  conjunction  with  liuehner 
(  Mer.  11,  IH'iO),  found  that  einelionidinu  ethiouidc  was  con- 
verted hy  potash  into  a  tertiary  base  having  the  composition 
of  ethyleinchonidine,  and  also  that  it  was  capable  of  uniting 
with  a  second  molecule  of  etliyliodide.  These  two  reactions 
hold  good  for  the  four  chief  alkaloids  of  cinchona  bark, 
and  the  author  has  further  investigated  them  in  the  hope  of 
throwing  light  on  the  constitution  of  these  alkaloids,  and 
especially  with  reference  to  the  functions  of  the  nitrogen 
atoms. 

The  new  tertiary  bases  obtained  by  the  action  of  potash 
on  the  niono-alkyl  iodides  of  the  cinchona  alkaloids,  are 
ipiite  distinct  from  the  (juatenuiry  compounds  obtained  by 
the  action  of  silver  oxide.  They  might  be  regarded  either 
as  alkyl  or  as  alkylene  derivatives  of  tlie  alkaloids,  but  from 
the  analogy  which  has  recently  been  shown  to  exist  between 
the  mono-alkyl-haloid  compounds  of  the  cinchona  alkaloids, 
and  those  of  isoquinoliue  and  pyridine  (J.  Prakt.  Chem.  38, 
4'.tl,and  this  Journal,  18'JO,  Gl'J),  the  author  has  decided 
in  favour  of  the  second  view,  and  he  draws  the  conclusion 
that  ill  the  cinchona  alkaloids,  the  nitrogen  atom  to  which 
the  first  alkyl-halogen  molecule  becomes  attached, — and 
which  he  calls  I  nitrogen  atom — corresponds  iu  its  func- 
tions with  the  nitrogen  atom  iu  isoquinoliue  and  pyridine. 

With  regard  to  the  II.  nitrogen  atom  to  which  the  second 
molecule  of  alkyl-h;'.logeu-becomes  attached,  the  behaviour 
of  the  dialkyl  cyanides  shows  that  it  corresponds  iu  its 
functions  with  the  nitrogen  of  (iuiuoliue. — A.  K.  il. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

I'ATK.Nl'S. 

All  IiKjiriiremcul  in  tlir  Manitfatlurc  of  Senxilivc  Plates 
for  ritohxjiapliic  Vurpoxis.  J.  'J'.  Saurlell,  London. 
Kng.  Pat.  21,381,  December  7,  iH'jl. 

TiiK  object  of  this  invention  is  to  diniiiiidi  the  liability  to 
halation  to  which  plates  as  now  made,  are  subject.  The 
plates  are  coated  with  two  or  more  strata  of  sensitive 
emulsions  of  different  degrees  of  sen.-ibility,  the  undennath 
being  tiie  least  and  the  uppermost  the  most  sensitive.  l!y 
these  means,  j)ortions  of  the  same  subject  which  are  in 
strong  contrast,  will  be  photographed  upon  strata  of  diilennt 
degrees  of  sensitiveness,  the  eilcet  produced  on  the  haloid 
salt  of  the  lower  stratum  compensating  for  the  delieieiicy 
due  to  over-exposure  of  the  corresponding  portion  of  the 
upper  stratum.  The  prevention  of  halation  is  due  to  the 
greater  opacity  and  lesser  sensibility  of  the  lowest  stratum. 

—J.  c.  c. 


The  Di'tcclion  of  Veralrine,     E.  Laves. 
Zeit.  1892,  3.38. 
See  under  XXIII.,  page  66. 


Pharm. 


The  Valuation  of  Nitric  Ether.     C.  O.  Curtmann. 
Pbarm.  Rundschau,  1892,  156. 
See  under  XXIII.,  page  69. 


Examination  of  the  Lloyd  Method  for  the  Assay  of 
Alkaloids.  H.  T.  Nichols  and  T.  H.  Norton.  Journ. 
Anal,  and  Applied  Chem.  6,  162. 

See  under  XS.\H.,page  GS. 


PATENTS. 


Improved  Manufacture  of  Vanillin.  C.  D.  Abel,  London. 
From  C.  F.  Boehringer  and  Sohne,  Waldorf,  near  Mann- 
heim, Germany.  Eng.  Pat.  361,  January  7,  1892. 
Is  preparing  vanillin  from  eugenol  it  has  hitherto  been 
necessary  to  tirst  convert  the  eugenol  into  iso-eugenol,  and 
then  to  protect  the  phenol  group  of  the  latter  from  oxidation 
by  introducing  an  organic  acid  residue  into  the  molecule, 
which  latter  can  again  be  remo\ed  after  the  oxidation  of 
the  iso-eugenol  derivative  to  vandlin.  (This  Journal,  1891, 
854.) 

The  improvement  in  the  process  consists  in  first  converting 
the  eugenol  into  the  benzyl  ether  by  treatment  with  benzyl 
chloride  in  alcoholic  solution  and  in  presence  of  caustic  alkali. 
The  ether  forms  a  colourless  oil,  which  crystallises  at  low 
temperatures,  and  melts  at  29' — 30^  C.  I5y  boiling  the 
ether  with  alcoholic  potash  for  1 6 — 24  hours,  it  is  converted 
into  iso-eugenol  benzyl  ether  which  crystallises  from  alcohol 
iu  fine  felted  needles,  melting  at  58' — 59'  C.  This  product 
is  then  oxidised  by  means  of  a  sulphuric  acid  solution  of 
sodium  chromate  to  vanillin  benzyl  ether  which  forms  fine 
needles  or  transparent  plates  melting  at  63' — 64'  C,  and 
from  which  the  \anilliii  is  readily  obtained  by  treating  with 
fuming  hydrochloric  acid  for  24  hours  iu  the  cold.  The 
vanillin  is  then  isolated  by  the  usual  method. — C.  A.  K. 


An  [mproird  Instrument  for  Calculating  the  Duration  of 
Photographic  Exposures.  .1.  A.  Scott,  Dublin,  and  J. 
Howson,  Ilford.     Pkig.  Pat.  17,642,  October  4,  1892. 

This  is  an  improved  arrangement  of  slide  rule,  and  is 
circular  in  form.  It  consists  of  three  concentric  rings, 
revolving  around  a  central  disc.  The  central  plate  is 
inscribed  with  the  speed  values  of  plates,  the  first  ring  with 
the  date  and  hour,  the  second  ring  with  the  focal  values  of 
the  diaphragm,  the  third  ring  with  the  class  of  subject,  and 
the  exposure  is  read  from  the  outer  rim  of  the  base  plate. 

—J.  C.  C. 


XXIL-EXPLOSIYES,  MATCHES,  Etc. 

Notes  on  the  Analysis  of  Nitro-E.rplosives.    1'.  G.  Sanford. 

Journ.  Anal,  and  Applied  Chem.  S,  (1892)  311—318, 
The  author  has  found  the  following  methods  of  analysis  to 
give  satisfactory  results  : — 

Kieselguhr  Dyjiamite.  —  The  moisture  is  estimated  by 
drj'ing  10  grms.  of  the  sample  in  a  desiccator  over  calcium 
chloride.  The  dry  substance  is  then  extracted  with  ether, 
the  residual  kieselguhr  collected  on  a  weighed  filter,  dried 
at  100',  and  weighed.  An  actual  analysis  gave  : — Moisture 
0*92,  kieselguhr  26"  15,  and  nitro-glycerin  (by  difference) 
72  "93  per  cent. 

Gelatin  Compounds.  —  This  class  includes  blasting- 
gelatin,  which  consists  of  a  solution  of  nitro-cotton  in  nitro- 
glj'cerin,  and  gelatin  dynamite  and  gelignite,  which  are 
simplj-  blasting  gelatins  containing  variable  proportions  of 
wood-pulp  and  potassium  nitrate.  The  moisture  is  deter- 
mined by  drying  10  grms.  of  the  sample  in  a  desiccator 
over  calcium  chloride.  The  dry  substance  is  then  treated 
with  250  cc.  of  a  mixture  of  2  parts  of  ether  and  1  of 
alcohol,  and,  after  keeping  over  night,  the  insoluble  matter, 
which  consists  of  wood  pulp,  potassium  nitrate,  and  other 
salts,  is  separated  by  filtration.  In  the  case  of  blasting 
gelatin,  this  residue,  which  is  very  small,  and  consists 
usually  of  sodium  carbonate,  is  dried  at  40  and  weighed; 
in  the  case  of  gelatin  dynamite  or  gelignite,  the  residue  is 
extracted  with  boiling  water  to  free  it  from  mineral  salts, 
which  are  then  examined  and  estimated  in  the  usual  way, 
and  the  residual  wood-pulp  dried  at  40  and  weighed.  The 
alcoholic  ethereal  solution  is  mixed  with  excess  of  chloro- 
form, the  precipitated  iiitro-cellulose  separated  by  filtration 
through  linen,  redissolved  in  alcoholic  ether,  and  again 
precipitated  with  chloroform  ;  the  precipitate  is  then  dried 
at  40'  and  weighed.  The  nitro-glycerin  is  best  determined 
by  difference,  as,  if  estimated  by  evaporating  the  solution 
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obtained  in  the  manner  described  the  results  come  out  much 

too  low.     An  actual  analjsis  gave  : — 

Per  Cent. 

Xitro-glyccrin C6't)91 

Nitro-eellulose 3"S19 

Wood-pulp 16-2t;o 

KXO,, 12'890 

Water OViiO 

Gun  Cotton  and  Collodion  Cotton. — The  moisture  is 
estimated  by  drying  at  100-  and,  in  the  case  of  wet  cotton 
usually  amounts  to  20 — 30  per  cent.  For  estimating  the 
quantity  of  gun-cotton  present  in  soluble  cotton,  or  the 
quantity  of  soluble  cotton  present  in  gun-cotton,  the  dried 
sample  (.5  grms.)  is  exposed  to  the  air  for  two  hours,  then 
carefully  extracted  with  alcoholic  ether  at  the  ordinary 
temperature,  the  insoluble  matter  dried  at  100^,  left  for 
two  hours  exposed  to  the  air,  and  weighed ;  this  residue 
consists  of  gun-cotton  and  unconverted  cotton.  The 
quantity  of  unconverted  cotton  is  determined  by  boiling  a 
fresh  quantity  (5  grms.)  of  the  sample  with  a  saturated 
solution  of  sodium  sulphide,  keeping  for  4S  hours,  and  then 
decanting  or  filtering ;  after  treating  the  insoluble  matter 
again  in  the  same  waj',  the  residue,  which  consists  of 
unconverted  cotton,  is  dried  and  weighed ;  it  is  then 
ignited  and  the  weight  of  the  ash  deducted.  The  alkalinity 
is  determined  b}-  digesting  about  .5  grms.  of  the  air-dried 

finely-divided    sample    with  20  cc.    of        hydrochloric    acid 

diluted  to  about  2.50  cc.  with  water;  after  decanting  and 
washing  with  water  until  free  from  acid,  the  solution  and 
washings  are  titrated  with  sodium  carbonate,  using  litmus 
as  indicator. 

The  estimation  of  the  nitrosren  in  a  sample  of  gun-cotton  or 
collodion  cotton  is  perhaps  of  more  value  than  the  foregoing 
method  of  examination,  and  can  be  conveniently  carried  out 
with  the  aid  of  Lunge's  nitrometer,  about  0 '  6  grm.  of  the  dried 
sample  being  used.  Pure  hexanitrocellulose,  CjoH,  ,04(N03)g, 
contains  14*14  per  cent,  of  nitrogen,  so  that  if  the  percentage 
falls  much  below  this  value  the  sample  probably  contains 
considerable  quantities  of  the  lower  nitrates,  and  perhaps 
some  unconverted  cotton.  An  analysis  of  a  good  sample  of 
collodion  cotton,  suitable  for  the  manufacture  of  blasting 
gelatin,  gave  the  following  results  : — 

Per  Cent.  p     p,     . 

Soluble  cotton Wlll^     ^^.^  ,,  !, 

Gun-cotton 0-W2i  =^'t''°?e" "  " 

Xon-nitrated  cotton  . .      0'240       Total  ash 0"23 

The  nitrogen  in  nitro-glycerin  can  also  be  estimated  with 
the  nitrometer,  for  which  purpose  0"1 — 0*2  grm.  of  the 
sample  is  sufficient. — F.  8.  K. 


Determination    of   Lime   and  Magnesia    in    Gtin-Cotton. 
H.  Schjerning.     Zeits.  Anal.  Chem.  31,  283—28.5. 

The  usual  method  of  estimating  the  ash  and  alkalinity  of 
gun-cotton  is  that  of  Abe!,  vhich  consists  in  first  impreg- 
nating small  pieces  of  the  wool  with  paraffin  and  then 
burning  the  pieces  in  a  platinum  crucible  and  weighing  the 
residue  to  obtain  the  percentage  of  ash,  and  in  titrating 
the  gun-cotton  with  decinormal  hydrochloric  acid  and 
caustic  soda  solutions  to  ascertain  the  alkalinity.  When,  in 
1887,  it  became  the  custom  to  mix  gun-cotton  with  magnesia 
instead  of  hme,  or  together  with  lime,  thereby  increasing 
the  alkalinity  of  the  cotton  without  increasing  the  weight 
of  the  ash,  the  author  adopted  the  following  method  for 
determining  these  two  substances  in  gun-cotton. 

From  3  to  5  grms.  of  gun-cotton  are  weighed  into  a  good 
sized  platinum  crucible.  A  mixture  of  equal  parts  of 
alcohol  and  ether  is  saturated  with  paraffin  and  filtered,  and 
about  one  quarter  its  volume  of  water  added  to  it.  The  gun- 
cotton  is  then  moistened  with  this  liquid,  and  a  few  pieces 
of  solid  paraffin  are  put  in  the  crucible.  The  crucible  is 
then  placed  in  an  inclined  position  upon  a  triangle,  and  the 
ether  vapour  is  lighted.  In  this  way  the  combustion  is 
effected  without  any  loss  of  ash.  It  is  advisable  to  turn  the 
crucible  about  so  that  the  gun-cotton  may  become  equally 
impregnated  with  the  melted  paraffin.  The  carbonaceous 
residue  is  then  crushed  with  a  flat-ended  glass  rod,  and  the 


carbon  burnt  off  over  a  large  burner  or  the  blow-pipe.  The 
residual  ash  is  then  weighed  and  calculated  into  percentage. 

The  ash,  which  consists  of  magnesium  and  calcium  oxides 
and  small  quantities  of  ferric  oxide,  aluminium  oxide  and 
silica,  is  then  moistened  with  water,  rinsed  into  a  porcelain 
dish,  an  excess  of  decinormal  hydrochloric  acid  added  and 
warmed  to  about  90"' C.  Ho  liydrochloric  acid  is  lost  at 
this  temperature.  The  greater  part  of  the  oxides  of  iron 
and  alumina  in  consequence  of  the  previous  ignition  of  the 
ash  is  unacted  on  by  the  dilute  acid,  but  a  small  portion 
goes  into  solution,  and  would  vitiate  the  subsequent  titration 
of  the  excess  of  decinormal  acid  with  decinormal  caustic 
solutions.  To  obviate  this  the  solution  is  cooled  and  a  small 
quautit}'  of  pure  ammonium  chloride  is  added,  and  then  after 
addition  of  a  few  drops  of  litmus  solution,  the  liquid  is 
rendered  distinctly  alkaline  with  decinormal  caustic  soda 
solution.  The  silica  and  undissolved  oxides  of  iron  and 
aluminium  and  the  precipitated  hydrates  of  these  metals  are 
filtered,  washed  well  with  water,  ignited,  and  weighed.  The 
filtrate  and  washings  are  then  titrated  with  decinormal 
hydrochloric  acid  to  determine  the  excess  of  soda  that  has 
been  added.  From  this  the  number  of  cubic  centimetres  of 
decinormal  acid  that  were  required  to  saturate  the  lime  and 
magnesia  in  the  ash  is  known. 

The  percentages  of  magnesia  and  lime  in  the  gun-cotton 
may  then  be  calculated  from  the  two  following  formulic:  — 

.»•  =  [A  X  0-0028  -  (B  -  C)]   X  2-5 
,y  =  [(B  -  C)  -  A  X  0-0021   X  3-5 

where  .r  =  the  percentage  of  magnesia,  i/  =  the  percentage 
of  lime,  A  =  the  number  of  cubic  centimetres  of  decinormal 
acid  required  by  100  grms.  of  the  gun-cotton,  B  =  the  per- 
centage of  ash,  and  C  =  the  percentage  of  silica  and  oxides 
01  iron  and  alumina. 

Analyses  are  given  which  compare  well  with  gravimetric 
determinations  of  the  magnesia  and  lime.  The  method  may 
also  be  applicable  to  other  substances  than  gun-cotton, 
when  the  magnesia  and  lime  can  be  converted  into  the  state 
of  oxide  by  ignition. — 11.  8.  P. 


Contribution  to  our  Knowledge  of  Gunpowder.     E.  Xickel. 
Chem.  Zeit.  1892,  16,  907. 

The  chemical  theory  of  gunpowder  has  found  an  elegant 
expression  in  Debus'  equation  (this  Journal,  1891,  947). 

.r  XO3K  +  i/C  +  r  S  =  /  K0CO3  -I-  M  KJiO^  +  v  K.S.  + 

M-CO. -H-^N. 

from  which  s  CO  is  omitted  for  practical  purposes. 

For  the  composition  of  gunpowder  there  exist  three 
limits  which  are  determined  by  (1)  /  =  o;  ("2)  u  -.  o ; 
(3)  V  =  o.  These  limits  are  expressed  in  general  terms  by 
the  equation y  (.(•,  1/,  :)  =  o.  If  .r  be  considered  a  constant 
— say  16  according  to  Debus— the  three  limiting  equations 
may  be  graphically  expressed  by  three  straight  lines  forming 
a  triangle.  This  triangle  represents  graphically  the  theo- 
retical limits  within  which  the  constituents  of  gunpowder  may 
be  allowed  to  vary,  and  every  sort  of  gunpowder  will  be 
represented  b}'  a  point  within  this  triangle.  As  the 
constituents  of  gunpowders  are  usually  given  in  per  cents., 
the  author  calculates  the  limits  given  by  Debus  into  per 
cents,  and  by  choosing  th(!  per  cents,  of  sulphur  as  axis  of  the 
abscissae  and  the  per  cents,  of  NO3K  as  ordinate — the  per 
cents,  of  carbon  being  determined  by  the  difference  from 
loo — he  finds  the  triangle  D,  C,  B,  to  represent  the  theoretical 
limits  within  which  the  percentage  of  sulphur  and  nitrate 
may  vary.  The  three  points  D,  C,  B,  satisfy  the  following 
conditions  : — 

D  -  :  ^7  per  cent.  KXO.i 0  per  cent.  .S. 

C        :  67  ,,  21         „ 

B        :  82  „  l.i 

liine  D  B  is  the  geometrical  locus  for  powders  not  yielding 
K.jS., ;  D  C  for  powders  not  giving  any  S(  ^^K^,  and  B  C  the 
geometrical  locus  for  powders  not  producing  CO;^K;.  The 
three  points  D,  C,  B,  satisfy  respectively  two  of  these 
conditions.  These  explanations  hold  good  for  gunpowders 
made  of  chemically  pure  carbon.     For  practical  purposes— 


.Till.  .")i,  is;:;. 


THE  JOURNAL   OF  THE   SOCIETY   OV  CHEMICAL  INDUSTRY. 


6:3 


assiimliii;  tliivt  tlie  o.\y}jfii  ;iml  tlic  liydi'oficn  of  tin;  carbon 
an-  sopiiratcd  as  II._,()  ami  ilo  not  inlliioiice  the  otlicr 
chemical  (■haii),'es-  the  tlieinetical  limits  of  a  f^impowiler 
will  be  lepre.seiitetl  by  tlie  triangle  1)',  li',  C,  in  which — 

D'  cori-csponds  to  84  por  cent.  KNO3  and   0  pur  c-ciit.  S. 
li'  „  CS  ,.  20 

C  „  SI  „  1.3 

The   point  K  witliin   this  triangle  would   be  the  graphical 
representation  of  the  old  military  powders. — J.  L. 


PATENT. 


which  stop  up  the  pores  of  the  filter  so  that  before  precipi- 
tating it  is  necessary  to  evaporate  the  liijuid  to  dryness.  The 
author  limls,  however,  that  lliis  evaporation  can  be  dispensed 
with  by  ailding   to   the  liipiid  before   precipitation   a  small 


ImprOL'iments  in  titi:  Miiiiiifiicliiri'  oj  Gunpouulcr.  C.  H. 
Cjirtis,  liondon,  and  (1.  (i.  Andre,  licrking,  Surrey. 
I'fng.  Pat.  19,068,  November  1,  1891. 

Gi'N-cOTTON  (trinitrocellulose),  which  generally  contains 
about  12  per  cent,  of  dinitrocellulose  «olid)lc  in  ether  (mixed 
with  a  little  alcohol),  is  mixed  with  C  —  KJ  per  cent,  of 
dinitrocellulose  and  manufactured  while  wet  into  pellets ; 
or  the  usual  process  for  making  gun-cotton  is  so  modified  as 
to  produce  a  nitrated  cellulos'^  containing  18 — 28  parts  of 
the  diuitro-  to  88  parts  of  the  trinitro-componnd,  which  is 
then  made  into  pellets.  The  pellets  are  dried  and  treated 
with  a  solvent  capable  of  dissolving  only  the  dinitrocellulose, 
which  is  thus  made  to  thoroughly  impregnate  the  trinitro- 
cellulose and  to  bind  it  together  into  hard  unfriable  granules 
when  the  solvent  has  evaporated.  This  hardening  process 
differs  from  those  previously  suggested  in  that  they  only 
serve  to  harden  the  surface  of  the  granule,  and  leave  it 
friable.  By  varying  the  proportion  of  dinitrocellulose  within 
the  above-mentioned  limits  any  requisite  degree  of  explo- 
siveness  may  be  obtained,  for  the  larger  the  proportion  of 
dissolved  cotton  present  the  slower  the  rate  of  combustion. 
By  dissolving  nitrogl3"cerin  in  the  solvent  used  for  the 
dinitrocellulose  this  explosive  may  be  combined  with  the 
new  gunpowder.  Suitable  proportions  are  44  parts  by 
weight  of  trinitrocellulose,  12  parts  by  weight  of  dinitro- 
cellulose with  or  without  40  parts  by  weight  of  nitro- 
glycerin.— A.  G.  B. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Composition  of  Glass  Suitable  for  Chemical  Apparatus. 

R.  Weber  and  E.  Sauer.     Ber.  25,  1814—1818. 

See  under  VIII.,  page  45. 


Absorption  Apparatus  for  Estimating  Sulphur  in    Iron. 
L.  Blum.     Zeits.  Anal.  Chem.  31,  290 — 292. 

The  apparatus  consists  of  two  parts,  the  bulb  A  with  the 
long  tube  /■  attached,  and  the  bulb  B,  affixed  to  the 
cylinder  c.  A  and  B  have  each  a  capacity  of  about  20U  cc. 
The  tube  r  is  inserted  into  the  cylinder  c,  and  reaches 
nearly  to  the  bottom,  and  fits  into  the  neck  /  of  the  bulb  B 
by  a  ground  hollow  stopper,  to  which  is  also  attached  the 
exit  tube  m.  Ammonia?al  peroxide  of  hydrogen  or  hydro- 
chloric acid  saturated  with  bromine  is  poured  into  •  the 
apparatus  at  the  mouth  i  of  the  bulb  A,  and  rising  in  the 
cylinder  c  forms  a  lute.  The  gases  from  the  flask  in  which 
the  iron  to  be  tested  is  dissolved  and  led  into  the  apparatus 
at  /,  i..nd  passing  over  the  luoisteued  surface  of  the  bulb  A 
and  down  r  bubble  up  through  the  liquid  in  r,  by  which 
means  the  oxidation  of  the  sulphuretted  hydrogen  is 
completely  effected,  and  the  residual  gases  freed  from 
sulphur  then  pass  away  by  the  tube  wi.  It  is  advisable  to 
stand  the  apparatus  in  cold  water  to  prevent  overheating  by 
the  steam  that  distils  over  from  the  generation  flask. 

If  bromine-saturated  hydrochloric  acid  be  used  it  is 
impracticable  to  precipitat'»  the  sulphur  directly,  because  of 
the    sticky,     resinous    bromine     hydrocarbon    compounds 


piece  of  ash-free  filter  paper  (a  quarter  of  a  9  cm.  filter 
paper).  On  then  boiling  the  solution  and  precipitating,  the 
paper  becomes  disintegrated  into  fine  flbres  to  which  the 
sticky  hydrocarbons  become  attached,  while  at  the  same 
time  the  precipitate  of  barium  sulphate  is  caused  to  settle 
more  rapidly.  The  operation  of  filtering  is  thereby  much 
accelerated,  and  a  clear  filtrate  is  invariably  obtained. 

— H.  8.  P. 


Lead  in  Glass- Wool.    L.Blum,    Zeits.  Anal.  Chem.  31,  292. 

Thk  author  calls  attention  to  the  fact  that  some  glass-wools, 
as  sold  in  commerce,  contain  lead,  being  made  from  glass 
containing  lead.  Acids  should  therefore  not  be  filtered 
through  such  wool,  as  they  will  thereby  become  contaminated 
with  lead.  It  was  also  found  that  sulphuretted  hydrogen 
causes  such  wool  to  blacken  owing  to  the  formation  of 
lead  sulphide. — H.  S.  P. 


INORGANIC  CHEMISTRY.— 
QUALITATIVE. 

On  the  Qualitative  Separation  and  Detection  of  Strontium 
and  Calcium  by  the  Action  of  Amyt  Alcohol  on  the 
Nitrates.  P.  E.  Browning.  Journ.  Anal,  and  Applied 
Chem.  6  (1892),  343— .345. 

For  the  qualitative  separation  and  detection  of  strontium 
and  calcium,  the  author  proceeds  as  follows : — The  sub- 
stance, not  more  than  0*2  grm.,  is  heated  to  boiling  with 
5  cc.  of  amyl  alcohol,  and  the  filtrate  aad  washings 
examined  for  calcium.  The  residue,  if  very  small,  may  be 
simply  a  deposit  of  some  calcium  compound  (see  above), 
but  if  strontium  nitrate  is  present,  even  in  very  small 
quantities,  a  decided  residue  is  obtained  ;  the  residue  is 
dried,  ignited,  treated  with  a  drop  of  nitric  acid,  and  again 
heated  with  amyl  alcohol ;  if  strontium  is  absent,  the  whole 
passes  into  solution,  but  if  present,  a  distinct  residue  or 
deposit  is  obtained,  even  when  the  amount  present  is 
equivalent  to  0-0005  grm.  SrO.— F.  S.  K. 


PATENTS. 


A.  T. 

1172, 


Improvements  in  or  connected  with  Thermometers. 
Kapkin  and  F.  Cossor,  London.  Eng.  Pat. 
January  21,  1892. 

The    inventors    provide    ordinary    thermometers    with    a 
"  vernier "  or  registering  tube,    sealed  at    both  ends,   and 
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contaiDing  a  suitable  liquid  ;  within  this  is  placed  a  move- 
able index,  composed  of  magnetic  metal,  which  may  be 
moved  up  or  dowu  by  a  maguet  from  the  outside.  When 
applied  to  a  Six's  thermometer,  either  a  single  or  two 
•'  vernier "  tubes  are  arranged  between  the  limbs  of  the 
thermometer,  each  tube  being  provided  with  an  index,  or  a 
single  tube  bent  so  as  to  foi'm  two  limbs  may  be  employed. 

—J.  C.  C. 


Impiovements  in   Spalulux.     C    W.   Fox,   8augus,   Mass., 
U.S.A.     Eng.  Pat.  16,830,  May  H),  1892. 

The  blade  of  this  spatula  is  made  of  india-rubber,  and  is 
provided  with  a  broad  thin  steel  core,  which  gives  the  blade 
the  necessary  tiexibilitj'. — J.  C.  C. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Eudiomvtric  Determination  of  Nitric  Acid.     Glaser. 
Zeits.  Anal.  Chem.  31,  285—288. 

The  error  in  eudiometric  estimations  of  nitric  acid,  caused 
by  the  oxidation  of  the  nitric  oxide  to  nitrous  acid  by 
oxygen  contained  in  the  liquid  over  which  the  gas  is 
measured,  the  author  finds  can  be  entirely  obviated  by 
measuring  the  gas  over  a  1  per  cent,  aqueous  solution  of 
potassium  iodide.  Any  nitrous  acid  that  is  formed  is  at 
once  reduced  t3  nitric  oxide,  accompanied  by  the  separation 
of  iodine.  By  adopting  this  plan  it  is  possible  to  estimate 
the  nitric  acid,  both  in  saltpetre  and  in  water  Avith  great 
accuracj",  but  in  the  case  of  water  analysis  it  is  necessary 
to  wash  the  gas  with  caustic  soda  solution  to  remove  any 
carbonic  acid. — H.  S.  P. 


The  Determination  of  Snlphnr.     T.  P.  Treadwell.     Ber. 
1892,25,  2377—2382. 
The   author   has    shown    that    the   sulphur    in    insoluble 
sulphides   can  be   determined   by  heating  with  iron  powder 
in    a   current    of    carbon    dioxide    and    decomposing    the 
resulting   sulphide   by  hydrochloric   acid,  the   sulphuretted 
hydrogen  evolved  being  determined  either  by  absorption 
in  ammoniacal  hydrogen  peroxide  and  subsequent  precipi- 
tation as  barium   sulphate,  or  volumetrically  by  absorption 
in  a  titrated   iodine   solution,  the  excess  of   iodine  being 
titrated  back  by  sodium  thiosulphate.     The  latter  method 
is    only    applicable    in     absence     of     arsenic     and   anti- 
mony.    (This    Journal.     1891,    951.)      Sulphates,    when 
present  with   the   sulphide,  are   also  reduced  under  these 
conditions   so  that  in  the    analysis  of   roofiing  slate  con- 
taining sulphate  of  lime  the  total  sulphur  (both  as  sulphide 
and    sulphate)   is    obtained.      The    sulphur    contained    as 
sulphide  is,  however,  completely  liberated  as  sulphuretted 
hydrogen  without  the  sulphate  being  attacked,  when  the 
mineral  is  decomposed  by  granulated  tin  and  hydrochloric 
acid.     The  decomposition  is  effected  in  a  large  test-tube 
20  cm.  long  and  2  •  5  cm.  broad,  on  the  bottom  of  which 
a  thin  layer  of   finely  granulated  tin  is  first  placed ;    the 
weighted  substance  wrapped  in  tin  foil  is  then  introduced, 
and  on  the  top  of  this  a  layer  of  G  cm.  of  the  granulated 
tin  is  placed.     The  tube  is  fitted  with  a  stopper  provided 
with  a  stop-cock    funnel  and  a  bulb-exit  tube,  the   latter 
leading  to  a  Peligot's  tube  and  then  to  the  absorption  bulbs 
containing  ammoniacal  hydrogen  peroxide.     A  current  of 
hydrogen   is  first  passed  through  the  apparatus  for   3 — 5 
minutes,  the  cock  of  the  tap-funnel  being  open  ;  the  funnel 
is  then  charged  with  concentrated  hydrochloric  acid    and 
the  decomposition  started  by  running  in  the  acid  until  the 
layer  of  tin  is  about  half  covered.     The  contents  of   the 
tube  are  warmed  and  in  10 — 20  minutes  the  decomposition 
is  complete.     The  heating  is  continued  until  the  hj'drogeu 
peroxide  solution   in   the  first  absorption  vessel  (two  are 
generally  used)  is   no   longer  yellow.     More   hydrochloric 
acid  is  then  added   so  that  the  layer  of  tin  is  completely 
covered,  and  the  heating  continued  for  half  an  hour,  a  current 
of   hydrogen   being   again   passed   through   the  apparatus 
after  the  contents  of  the  I'eligot's  tube  have  been  heated 


to  boiling.  The  sulphur  in  the  hj'drogen  peroxide  solution 
is  then  determined  as  previously  described.  Analytical 
data  confirm  the  accuracj-  of  the  method  which  is 
specially  applicable  to  the  determination  of  the  sulphide  in 
burnt  pyrites  and  in  roofing  slate.  .iVrseuic  and  antimony 
when  present  are  liberated  as  hydrides,  apparently  quanti- 
tatively ;  the  author  is  engaged  in  working  out  a  method 
for  the  determination  of  these  two  metals  based  on  this 
behaviour.  A  sketch  of  the  apparatus  employed  is  given. 
— C.  A.  K. 

Estimation  of  Antimony  :  the  Gooch  Crucible.     T.  Paul. 
Zeits.  f.  Anal.  Chem.  1892,  537—543. 

The  author  precipitates  the  antimony  as  sulphide  and 
heats  the  precipitate  in  an  atmosphere  of  carbon  dioxide 
to  from  200- — 230"  C.,  according  to  Rose's  method,  whereby 
it  is  freed  from  much  admixed  free  sulphur  and  entirely' 
converted  into  SbjSg.  {See  Rose's  Handbook  d.  anal.  Chem. 
6  Aufl  (Finkener's)  Bd.  II.  295.)  The  sulphide  is  filtered 
through  a  Gooch  crucible  of  the  ordinary  pattern  ;  a  special 
air-bath  for  heating  the  crucible  at  200" — 230'  in  a  current 
of  carbon  dioxide  is  figured  in  the  original.  It  consists 
essentially  of  a  glass  tube  fashioned  in  the  form  of  an 
ordinary  clay  pipe  with  a  constriction  in  the  bowl  ;  in  this 
constricted  portion  the  crucible  rests.  The  stem  of  the  pipe 
is  passed  through  the  side  of  a  cylindrical  air-bath,  and 
carbon  dioxide  is  conducted  through  it.  The  temperature 
of  the  bath  is  kept  at  230°  until  the  weight  of  the  crucible 
is  constant.  The  paper  concludes  with  directions  for  using 
the  Gooch  crucible  ;  these  are  only  such  as  are  generally 
followed.— A.  G.  B. 

Estimation  of  Thallium  by  Titration.     K.  Sponholz. 
Zeits.  f.  Anal.  Chem.  1892,  519—520. 

The  liquid  must  contain  the  thallium  as  a  thallous  salt, 
and  must  be  acid.  A  ^  normal  or  -^-  normal  solution  of 
bromine  in  water  is  run  in  from  a  burette,  the  end  of  which 
dips  under  the  surface  of  the  liquid.  The  termination  of 
the  reaction  is  indicated  by  the  yellow  colour  imparted  to 
the  oxidised  solution  b}'  the  excess  of  bromine  :  this  excess 
must  be  taken  into  account  by  subtracting  from  the 
number  of  cc.  of  bromine  water  used,  the  number  of  cc. 
necessary  to  similarly  colour  an  equal  volume  of  distilled 
water.  Two  atoms  of  bromine  are  equivalent  to  one  atom 
of  thallium.  The  strength  of  the  bromine  water  is  deter- 
mined by  potassium  iodide  and  sodium  thiosulphate,  and 
this  valuation  must  be  made  anew  everv  time  the  burette  is 
filled.— A.  G.  B. 

Estimation  of  Phosphoric  Acid  in  Basic  Slay.     A.  F. 
Jolles.     Zeits.  f.  Anal.  Chem.  1892,  oK.— 519. 

Maercker's  method  of  dissolving  the  slag  in  sulphuric 
acid  gives  low  results  because  the  calcium  sulphate  encloses 
particles  of  calcium  phosphate  which  thus  escape  action. 
H.  and  E.  Albert  (Zeits.  f.  angew.  Chem.  1891,  280)  boil 
5  grms.  of  the  finely-powdered  slag  with  40  cc.  of  hydro- 
chloric aci<l  (16" — 20'  B. )  until  only  a  few  cc.  of  a  thick 
magma  of  silicic  acid  remains.  Water  is  added,  and  the 
tlask  shaken  until  the  lumps  of  silica  are  broken  up,  the 
volume  is  then  made  up  to  500  cc.  and  filtered.  To  50  cc. 
of  the  filtrate  15  cc.  of  Joulie's  solution  (400  grms.  of 
citric  acid  made  up  to  a  litre  with  ammonia  of  sp.  gr.  0'9) 
and  magnesia  mixture  are  added.  H.  and  E.  Albert  claim 
that  the  silica  is  rendered  sutticiently  insoluble  by  this 
method,  and  evaporation  to  diyness  is  thus  avoided.  The 
author,  however,  has  tested  the  process  against  the 
molybdate  method,  and  has  always  obtained  results  which 
are  too  high,  because  the  ammonium  magnesium  phosphate 
contains  silica,  the  separation  of  which  is  not  perfectly 
effected  by  the  boiling  down  with  hydrochloric  acid. 
Titration  of  the  dissolved  magnesium  precipitate  with 
uranium  acetate  also  gives  too  high  results.  The  author 
recommends  that  the  hydrochloric  acid  solution  be  evaporated 
to  dryness  and  the  residue  heated  to  120",  aad  that  50  cc. 
of  citrate  solution  be  employed ;  otherwise  his  process  is 
similar  to  that  of  II.  and  E.  Albert. — A.  G.  B. 
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A  Method  for  the  Determinaliem  of  Barium  in  the  Presence 
nf  Ciihiiim  and  Mai/ncsium.  F.  W.  Miir.  Jourii.  Anal. 
and  Api>liL-il  Chem.  6  (IS'J^i).  ai6— 3ol. 
Bakiim  chloride  i8  soluble  to  an  exttnt  not  exceeding 
1  part  in  20,000  in  pure  concentrated  liydrocbloric  acid, 
but  the  solubility  increases  very  rapidly  with  the  diminution 
in  the  .sfrLiii;th  of  the  acid;  in  concentrated  liydrochloric 
acid  containin;^  ether  its  solubility  is  not  more  than  1  part 
in  about  li'O.UOO.  For  the  separation  of  barium  from 
calcium  and  niafjnesium,  the  chlorides  of  the  metals  are 
dissolved  in  tiie  least  possible  amount  of  boilinp  water,  and 
precipitated  with  25  cc.  of  c  >ncentrated  hydrochloric  acid, 
with  the  addition  of  5  cc.  of  ether  after  coolinj^.  The  acid 
should  be  added  drop  by  drop  at  first,  allowiug  the  pre- 
cipitate formed  to  redissolve  as  lonj;  as  possible,  as  in  this 
way  the  precipitate  is  obtained  in  a  coarse  crystalline 
condition  ;  after  standing  for  a  few  minutes  the  precipitate 
i<?  collected  on  a  Gooch  filter,  washed  with  hydrochloric 
acid  containing  about  10  per  cent,  of  ether,  and  dried  at 
150' — 200°.     The  method  is  accurate  and  rapid. — F.  S.  K. 


A  Method  for  the  Quantitatice  Separation  of  Strontium 
from  Calcium  hj  the  Action  of  Amyl  Alcohol  on  the 
Nitrates.  P.  K.  Browning.  Journ  Anal,  and  Applied 
Chem.  6  (1892),  333— 33It. 
The  solubility  of  strontium  nitrate  in  boiling  amyl  alcohol 
is  extremely  small,  being  equivalent  to  about  O'OOIO  grm. 
SrO  in  25  cc.  of  the  alcohol ;  calcium  nitrate,  on  the  other 
hand,  dissolves  freely  in  boiling  amyl  alcohol,  although 
traces  of  some  solid  substance,  possibly  the  calcium  salt  of 
some  organic  acid,  separate  on  the  sides  and  bottom  of  the 
vessel  in  which  solution  takes  place.  The  separation  of 
the  two  nitrates  can,  therefore,  be  effected  with  the  aid  of 
amyl  alcohol ;  the  mixed  nitrates  are  heated  with  the 
solvent  to  the  boiling  point  of  the  alcohol,  the  filtered 
extract  evaporated,  the  residue  treated  with  nitric  acid, 
dried,  and  again  extracted  as  before,  the  solution  being 
filtered  through  the  original  filter.  The  combined 
residues,  after  correcting  for  the  solubility  of  strontium 
nitrate,  give  the  weight  of  the  last-named  salt ;  the  solution 
contains  the  calcium  nitrate  which  is  estimated  as  sulphate. 
The  average  error  in  the  determination  of  the  strontium  i^ 
less  than  0-0001  grm.  8rO  ;  in  the  case  of  the  calcium  it 
varies  from  0-005  to  0-0017  grm.  CaO. — F.  S.  K. 


A  Method  for  the  Quantitative  Separation  of  Barium 
from  Calcium  hy  the  Action  of  Amyl  Alcohol  on  the 
Nitrates.  P.  E.  Browning.  Journ.  Anal,  and  Applied 
Chem.  6  (1892),  339-342. 

As  barium  nitrate  is  insoluble  in  boiling  amjl  alcohol,  it 
can  be  readily  separated  from  calcium  nitrate  in  the 
manner  already  described  in  the  case  of  strontium  (see 
preceding  abstract),  one  treatment, however,  being  sufficient ; 
quantitative  experiments  gave  very  satisfactory  results. 

— F.  S.  K. 


Valuation  of  2' in  Crystals  and  of  Zinc  Dust.     A.Friinkel. 
Mittt.  k.k.  Techn.  Gewerbe-Museums,  1892,.  223— 227. 

Tin-Crystals. — The  customary  method  of  estimating  tin  in 
stannous  chloride  by  means  of  a  standard  solution  of  iodine 
has  the  drawback  that  the  iodine  solution  is  unstable,  and 
hence  requires  to  be  frequently  restandardised.  This  is 
also  the  case  v.ith  the  potassium  permanganate  solution 
employed  in  the  method  of  Lowenthaland  Stromev'er  (Ann. 
117,  261)  in  which  the  stannous  salt  is  heated  with  j.u 
excess  of  ferric  chloride  and  the  ferrous  chloride  which  is 
produced,  determined,  and  also  with  the  alkaline  potassium 
manganate  employed  by  Jolles  (Chem.  Zeit.  12,  597). 
Potassium  bichromate  solution,  which  has  been  recom- 
mended by  Goppelsroder  and  Trechsel  (Zeit.  f.  Anal.  Chem. 
16,  364)  is  free  from  this  objection.  The  authors  have, 
therefore,  investigated  the  accuracy  of  the  method,  which 
consists  in  addiug  the  stannous  chloride  to  excess  of 
an  acidified   solution    of   potassium    bichromate,    adding 


pota.ssium  iodide,  and  titrating  with  sodium  thiosulphate. 
The  length  of  time  reiiuircd  for  the  completion  of  the 
reaction  between  chromic  acid  and  potassium  iodide  was 
first  ascertained.  This  was  found  to  depend  upon  the  state 
of  dilution  of  the  solution,  as  Zulkowski  (Zeits.  f.  Anal. 
Chem.  8,  74)  has  shown.  With  a  decinormal  solution  of 
potassium  bichromate  (4-0107  grins,  per  litre)  half  an  hour 
is  required.  The  influences  of  the  excess  of  chromic  acid 
and  hydrochloric  acid  u.sed,  were  also  studied,  and  the 
following  method  finally  adopted:  3—4  grms.  of  the 
st.nnnous  salt  are  dissolved  in  30— 40  cc.  of  hydrochloric 
acid  (10  per  cent.)  and  diluted  to  500  cc.  50  cc.  of  this 
.solution  are  taken  and  treated  in  a  stoppered  flask  with 
50 — G')  cc.  of  decinormal  potassium  bichromate  solution 
and  allowed  to  stand  for  15  minutes.  Then  10 — 15  cc.  of 
potassium  iodide  solution  (1:10)  and  5  — 10  cc.  of  hydro- 
chloric acid  (1  :  10)  are  added,  and  the  whole  allowed  to 
stand  for  30  minutes.  The  solution  is  then  diluted  to 
200  cc,  a  small  quantity  of  starch  paste  added,  and  the 
liberated  iodine  titrated  with  decinormal  sodium  thiosul- 
phate. A  series  of  determinations  by  this  method  gave 
percentages  of  SnCU,  2  ILO,  ranging  from  88-37  to  88-84, 
the  iodine  test  giving  a  mean  of  SB- 39.  Streng's  direct 
method  of  titration  by  pota^=sium  bichromate,  with  potassium 
iodide  and  starch  as  indicators,  gave  with  the  same  sample 
86-13  per  cent. 

Zinc  Dust. — Drewsen's  method  of  estimating  zinc  in  zinc 
dust  consists  in  adding  to  the  latter  an  excess  of  potassium 
bichromate  and  sulphuric  acid,  and  titrating  with  ferrous 
sulphate.  The  following  modification  of  it  is  proposed  : 
0*5  grm.  of  zinc  dust  is  placed  in  a  dry  flask,  50  cc.  of 
seminormal  potassium  bichromate  solution  (24-58  grms. 
per  litre),  and  5  of  dilute  (1  :  5)  sulphuric  acid  added,  and 
the  mixture  shaken  for  10  minutes.  Then  further  7 — 10  cc. 
of  dilute  sulphuric  acid  are  added,  and  when  the  zinc  is 
dissolved  40 — 45  cc.  of  potassium  iodide  solution  (I  :  10) 
and  20  of  dilute  sulphuric  acid.  After  standing  for  five 
minutes  200 — 300  cc.  of  water  are  added,  and  the  iodine 
estimated  by  a  seminormal  solution  of  sodium  thiosulphate, 
the  starch-paste  indicator  being  added  near  the  close  of  the 
titration  only.  Satisfactory  results  are  obtained.  The 
amount  of  zinc  present  is  calculated  by  multiplying  the 
numbei  of  cc.  of  potassium  bichromate  reduced,  by  0  -  01 6275 . 

— E.  B. 


Discrimination  of  the  Suitability  of  Glass  Vessels  for 
Chemical  Use,  and  the  Action  of  Water  on  Glass. 
F.  Mylius  and  F.  Foerster.     Zeits.  Anal.  Chem.  31,  241. 

See  under  WW.,  page  44. 


Determination  of  Lime  and  Magnesia,  more  particularly  in 
Gun-cotton.      H.    Schjerning.     Zeits.  Anal.  Chem.    31, 

283—285. 

See  under  XXII.,  page  62. 


E.caminalion  of  Iodine  containing  Chlorine.  F.  Ulzerand 
A.  Friedreich.  Mitt.  k.k.  Techn.  Gewerbe-Museums, 
1892,  287—289. 
A  RAPID  and  exact  method  of  determining  chlorine  in 
commercial  iodine  consists  in  dissolving  10 — 20  grms.  of  the 
sample  in  100  cc.  of  carbon  disulphide  in  a  small  separatin? 
funnel.  5  —  10  cc.  of  water  is  added  and  the  cylinder 
agitated  until  the  aqueous  layer,  which  contains  the  iodine 
chloride,  is  saturated  with  iodine,  standard  potassium  iodide 
solution  IS  then  run  in  with  const.ant  shaking.  So  long  as 
iodine  chloride  is  present,  a  turbidity  is  produced  in  the 
aqueous  layer  on  the  addition  of  potassium  iodide,  owing  to 
the  liberation  of  iodine  ;  the  termination  is  reached  when  no 
further  cloudiness  is  obtained.  Trial  estimations  gave  very 
good  results. — W.  J.  P. 
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ORGANIC  CHEMISTRY.— QUALITA TIVE. 

A  Reaction  of  Aldehydes  and  Ketones  tvith  Aromatic  Nitro- 
compounds. B.  V.  Bittd.  Annalen,  269,  377—282. 
Certain  aromatic  nitro-compounds  yield  a  red  coloration 
•with  aldehydes  and  ketones  on  the  addition  of  alkali.  The 
following  table  gives  in  the  second  column  the  coloration 
obtained  with  metadinitrobenzene  and  alkali,  and  in  the 
third  column  the  change  produced  on  adding  organic  acids 
or  metaphosphoric  acid  :  — 


Acetic  aldehyde 

Violet  Red.        ! 

Yellowish  Red. 

1 
Brownish  Red. 

/3-Chloropropionio  aldehyde  . 

Cherry  Red. 

Violet  Red. 

Valeric  aldehyde 

.. 

Yellowish  Red. 

Violet  Red. 
Red. 

Unchanged. 

Methylethylacroleiu 

Violet  Red. 

/3-Sulpliobiityric  aldehyde. . . 

Red. 

„ 

Sulphocapionic  aldehyde  — 

Violet  Red. 

.. 

Aldehyde  of  oil  of  lemon 

Brownish  Red. 

Yellowish  Red. 

Intense  Red. 

Brownish  Red. 

Cherry  Red. 

Colourless. 

Acetone 

Inteuse  Violet  Red. 

Cherry  Red. 

Chloracetone 

Cherry  Red. 

Colourless. 

Violet  Red. 

Cherrv  Red. 

Methylpropylketone 

i> 

Cherry  Red. 

Pink. 

Acetophenone 

Violet  Red. 

Cherry  Red. 

Monobromacetophenone  .... 

„ 

,. 

lienzvlideneacelonc 

Cherry  Red. 

Yellowish  Red. 

Pyruvic  acid 

Acetoacetic  acid 

Violet  Red. 
Bro^v•Ilish  Red, 

Colour 
diminished. 

Uncliansed. 

Uenzoylacetic  acid   

Violet  Red. 

The  following  substances  do  not  give  the  reaction  :  — 
formaldehyde,  chloral,  butylchloral,  glyoxal,  benzaldehyde, 
o-hydroxybenzaldehyde,  vanillin,  ^-homosalicylic  aldehyde, 
benzophenone,  naphthj-l-phenylketone  and  benzil. 

a-  and  /3-dinitronaphthalenes  give  an  intense  red  coloura- 
tion with  aldehydes  and  ketones  of  the  fatty  series. 
Trinitroresorcinol  gives  no  reaction.  Picric  acid  gives  an 
orange  yellow  coloration  with  aldehydes  and  ketones. 
Creatinin  gives  an  orange  yellow  coloration  with  picric 
acid,  but  no  reaction  with  the  other  nitro-compounds. 
Iridole  gives  no  reaction  with  the  above-mentioned  nitro- 
compounds.— A.  K.  M. 


Examination      of     Ethereal      Oils.      Jahresbericht    von 
Schimmel  and  Co.,  Leipzig,  April  1892. 

According  to  investigations  carried  on  in  the  laboratory 
of  the  above-mentioned  firm,  pure  oil  of  lavender  contains 
only  a  small  quantity  of  constituents  boiling  at  a  low 
temperature.  Cineol,  which  is  found  in  considerable 
quantity  in  spike  oil  (the  oil  from  Lavandula  spica),  was 
not  found  in  lavender  oil,  nor  was  camphor  found  to  be 
present,  although  according  to  older  authorities  it  is  said  to 
be   an   important  constituent  of  lavender  oil.     The  chief 


components  of  lavender  oil  are  an  alcohol  having  the  formula 
CiflHi^O,  and  the  acetic  ester  (ethei)  of  this  alcohol.  The 
alcohol  boils  at  197^ — 199^,  has  a  specific  gravity  of  0*869 
at  20^,  and  rotates  the  plane  of  polarised  light  in  a  tube 
1 00  mm.  long,  —  10°  35'.  Its  refractive  index  for  sodium  light 
is  1'64.  When  heated  with  hydrogen-potassium  sulphate, 
with  sulphuric  acid,  or  similar  water-abstracting  reagents, 
it  yields  a  mixture  of  hydrocarbons,  among  which  were 
recognised  dipentene  and  terpinene.  On  oxidation,  the 
alcohol  formed  an  aldehyde,  CipSigO,  identical  with  citral 
(Semmler's  geranium  aldehyde).  The  alcohol  of  lavender 
oil  forms  an  additional  compound  with  four  atoms  of 
bromine.  "With  hydrochloric  acid  it  gives  a  liquid  com- 
pound having  the  composition  CibHisCU.  The  action  of 
the  acid  anhydrides  upon  it  produces  the  corresponding 
ester.  The  acetic,  propionic,  butyric,  valeric,  and  benzoic 
esters  were  prepared.  The  acetic  ester,  which  occurs 
naturally  in  lavender  oil,  possesses  in  a  high  degree  the 
characteristic  smell  of  bergamot.  Bergamot  oil  contains 
about  40  per  cent,  of  this  ester. 

The  alcohol  of  lavender  oil  is  identical  with  linalool, 
which  was  found  by  Semmler  in  Linaloe  oil,  and  it  is  the 
source  of  the  perfume  of  this  oil.  Schimmel  and  Co.  place 
pure  linalool  in  the  market.  It  is  an  almost  colourless 
liquid,  easily  soluble  in  alcohol,  and  with  a  peculiarly  fine 
odour.  Its  specific  gravity-  is  0"878  at  15°,  its  boiling  point 
197 — 198^,  and  its  optical  rotating  power  +  3°.  Besides 
linalool,  geraniol  is  also  found  in  Linaloe  oil.  (See  also 
this  Journal,  1891,  157,  269,  362,  and  1892,  706.) 

Schimmel  and  Co.  find  Thom's  method  for  testing  oil 
of  cloves  accurate  to  about  1  per  cent.,  but  they  do  not 
find  Panjatow's  method  for  detecting  geranium  oil  in  oil  of 
roses  practicable,  owing  to  the  fact  that  when  pure  rose  oil 
has  been  exposed  to  the  air  and  to  light,  an  aldehyde  is 
formed  in  it  which  give?  the  same  characteristic  colour 
reaction  as  citral  the  aldehyde  of  geranium  oil  does  with  the 
reagent  used,  viz.,  a  solution  of  magenta  decolorised  by 
sulphurous  acid. — H.  S.  P. 


Distinguishing  Gum  Arabic  from  Gum  Senegal.  L.  Lieb- 
ermann.  Pharm.  Post  through  the  Deutsch-Amerik. 
Apotheker  Zeit.  11,  71. 

The  woody  particles  insoluble  in  water  are  usuallj'  of  a  red 
colour  in  gum  arabic,  and  of  a  black  colour  in  gum  Senegal. 
Apart  from  these  woody  particles,  both  gums  are  perfectly 
soluble,  which  is  net  the  case  with  some  other  kinds  of  gum, 
e.g  ,  cherry  gum  (Kirschgummi).  An  aqueous  solution  of 
gum  arabic  gives  a  blue  precipitate  with  caustic  potash 
solution  and  a  few  drops  of  cupreous  sulphate,  which 
collects  together  and  rises  to  the  surface,  whilst  gum 
Senegal  gives  a  blacker  coloured  precipitate,  which  is 
equally  diffused  through  the  liquid  in  small  flocculent 
particles.  On  heating,  these  precipitates  are  only  ver}' 
slightly  soluble,  and  there  is  no  reduction  of  copper  on 
boilirg.  These  two  points  distinguish  these  gums  from 
dextrin. 

Gum  arabic  and  dextrin,  when  heated  for  some  time 
with  caustic  soda  solution,  yield  amber-yellow  liquids,  but 
gum  Senegal  gives  scarcely  any  colour,  or  only  a  faint 
yellow  colour.  If  it  be  desired  to  distinguish  the  gums  in 
presence  of  dextrin,  the  solution  is  precipitated  with  caustic 
potash  and  cupreous  sulphate,  heated  to  dissolve  the  dextrin 
compound,  filtered,  the  precipitate  washed  with  distilled 
water,  and  then  dissolved  in  hj'drochloric  acid.  The  gums 
are  then  precipitated  with  a  large  excess  of  alcohol  and  the 
precipitate  allowed  to  settle  for  from  12  to  24  hours,  when 
the  liquid  is  poured  away,  and  the  precipitate  washed  with 
alcohol.  The  alcohol  retained  by  the  gums  is  then  allowed 
to  evaporate,  and  the  gums  are  dissolved  in  water  and 
tested  as  above  described. — H.  S.  P. 


The  Detection  of  Veratrine.     E.  Laves. 
338. 


Pliarm  Zeit.  1892, 


Three  to  four  drops  of  a  1  per  cent,  aqueous  solution  of 
furfuraldehyde  mixed  with  1  cc.  of  sulphuric  acid  (cone.) 
form  the  reagent,  3  to  5  drops  of  which  are  used  for  the 
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test,  which  is  made  in  a  small  porcelain  dish.     In  presence 

of  vcratrinc,  diirk  frreeii  ami  hliie  striae  are  formed  as  the 
rea<^ciit  mixes  witli  the  substaiicu  to  be  tested,  and  on 
agitatinjj.  the  whole  turns  to  a  dark  ffreen  colour,  which 
becomes  violet  on  prolonged  standing — more  rapidly  on 
gentle  warming.     The  violet  coloration  is  fairly  permanent. 

— C.  A.  K. 


D(iii(lniiin\s  Reaction  for  Sesame  Oil.     V.  Villavecchiaand 

(.;.  Fabris.  Zeits.  Ang.  Chem.  1892,  .j(iy— 510. 
MvNv  varieties  of  olive  oil  obtained  from  the  provinces 
of  liiri,  Hrindisi,  Lecce,  and  other  places,  and  of  undoubted 
puritv,  give  a  red  coloration  in  Baudouin's  reaction  which 
has  hitherto  been  regarded  as  characteristic  only  of  sesame 
oil.  The  reaction  is  generally  carried  out  as  follows  :  — 
0' 1  grm. of  sugar  are  dissolved  in  10  cc.  of  hydrochloric 
acid  of  sp.  gr.  1-18  in  a  test  tube,  20  cc.  of  the  oil  to  he 
tested  added,  the  whole  thoroughly  shaken,  and  then  allowed 
to  stand.  Alter  a  short  time  the  lower  aqueous  solution  is 
coloured  more  or  less  carmine  red,  in  presence  of  sesame 
oil,  5  per  cent,  of  which  can.  thus  be  readily  detected. 
I'nder  these  same  conditions  the  olive  oils  referred  to  above 
produce  the  same  red  coloration.  In  the  opinion  of  the 
authors  the  coloration  in   both  cases  is  due  to  the  existence 


or  the   fortnation  of    levulose    in  the   hydrochloric    acid 

solution  of  the  sugar  ;  this  point  is  still  under  investigation. 
Meanwhile,  the  following  modification  of  the  reaction  serves 
to  distinguish  the  above  olive  oils  from  sesame  oil.  The 
test  is  carried  out  as  described,  the  shaking  after  the 
addition  of  the  oil  being  continued  for  one  minute.  The 
acjueous  solution  separates  immediately  in  the  case  of  pure 
olive  oil,  and  remains  colourless  for  at  least  two  minutes. 
The  somewhat  milky  oily  layer  remains  of  a  greenish  or 
yellowish  colour,  but  in  the  presence  cf  the  least  quantity  of 
sesame  oil  it  turns  red,  and  it  is  this  colouring  of  the  oil, 
rather  than  that  of  the  aqueous  solution,  that  is  taken  as  the 
indication  of  the  presence  of  sesame  oil,  as  experiment 
showed  that  the  coloration  in  the  case  of  olive  oil  takes 
place  by  preference  in  the  aqueous  solution. — C.  A.  K. 


ORGANIC  CHEMISTRY.— QUANTITATIVE. 

Analysis  of  Lard.     C.  Amthor  and  .1.  Zink.     Zeits.  f.  Anal. 
Chem.  1892,  534—537.     (This  Journal,  1891,  801.) 

The  lard  was  rendered  by  the  authors  themselves  from 
ditiereut  individuals,  and  at  different  seasons.  The  mean 
values  of  the  results  obtained  are  given  in  the  following 
table  :— 


II. 


III. 


Fresh. 


Old. 


Fresh, 


Old. 


Fresh. 


Old. 


(Fat  48-1 

Mi-ltin?  point....  < 

(.  Fatty  acids -IfO 

("Fat 291 

Solidifying  point   -< 

(.Fatty  acids 3S-4 

("Fat 50'15 

Iodine  absorption -| 

(.Fatty  adds 51-61 

Acetyl  value 5'.')2 

Saponification  equivalent 191f'9 

Mjrrms.  KOH    required  to  neutralise  1  grm.  fat  O'OOl'i 

(itic). 

Heliner's  number 95'-t 


47-7 

47-8 

47-G 

4<J-2 

n-r, 

29-2 

27-5 

27 -G 

40-9 

.38-0 

49 -.5 

52-6 

51-84 

50  •7.} 

, , 

52-27 

49-9 

, , 

0-0015 


0-0009 


The  iodine  ahsovotion  of  the  fatty  acids  decreases  con- 
siderably with  their  age  and  with  their  exposure.  Thus 
the  mean  iodine  absorption  of  fatty  acids  which  had  been 
kept  in  closed  vessels  for  42  days  was  46*1,  and  ct  those 
which  had  been  kept  in  open  vessels  44 '34,  the  same  value 
for  the  fresh  acids  was  51-61. 

With  regard  to  the  controversy  as  to  the  conditions 
under  which  the  iodine  absorption  of  fats  should  be 
determined  (compare  this  Journal,  1891,  954 ;  1892,  183; 
Chem.  Zeit.  1892,  651),  the  authors  find  that  in  several 
analyses  of  the  same  sample  of  lard  the  mean  values 
obtained  are  practically  the  same,  whether  the  iodine 
solution  be  old,  new,  or  made  at  the  moment,  after  Fahrion's 
recommendation  (this  Journal,  1892,  183),  but  the  values 
vary  least  among  themselves  Avhen  the  iodine  solution  is 
some  45  days  old.  In  the  ease  of  lard,  at  all  events,  there 
is  no  necessity  for  a  large  excess  of  iodine  ;  equal  values 
were  obtained  when  the  excess  varied  from  21-2  to  84  per 
cent.— A.  G.  B. 

The    Determination   of    Indiyotitie    in    Indigo.     F.  Ulzer. 
Mitt.k.k.  Techn.  Gewerbe-Museums,  1892,  515—217. 

Further  experience  of  the  rapid  method  of  indigo-testing 
devised  by  the  author  (this  Journal,  1892,63),  has  shown 
that  the  results  accord  with  those  obtained  by  other  methods 
only  with  samples  of  high  quality,  being  in  other  cases  too 
low.  This  has  been  discovered  to  be  due  to  the  reducing 
action,  in  the  presence  of  alkali,  of  the  impurities  contained 
in  the  indigo  on  the  iudigotia,  and  is  obviated  by  the 
employment  of  hydrogen  dioxide  along  with  the  alkali  used. 
The  improved  process  is  as  follows : — About  1  grm.  of  the 


finely-powdered  sample  is  mixed  with  50  cc.  of  a  5  per  cent, 
aqueous  solution  of  hydrogen  dioxide  and  boiled  for 
10  minutes.  The  mixture  is  cooled,  diluted  to  twice  its 
volume,  filtered  through  a  weighed  paper  of  10 — 12  cc. 
diameter,  and  the  residue  washed  successively  with  warm 
water,  dilute  hydrochloric  acid,  water,  and  boiling  alcohol, 
which  is  passed  through  it  until  the  filtrate  is  no  longer 
brown  or  red  but  pure  blue,  the  filter  being  thereupon  dried 
and  weighed.  The  dried  mass  is  then  burnt,  and  the  weight 
of  ash  found  deducted  from  the  pre\ious  weighing,  the 
difference  representing  the  indigotin.  To  determine  the 
indigo-red  (indirubin)  the  alcoholic  solution  is  evaporated 
and  the  residue  weighed.  The  following  results  were 
obtained  by  this  method  : — 

Indigotine.  Indirubin. 


II.     in. 


II. 


Per  Cent. 


r 


Indigotine  (prepared  by  Fritz-  j  99-64 

scheN  method).  i 

Bengal  indigo  (medium  quality)    70-10 


Benares  indigo  (native  manu- 
facture). 

Indigo  (manufactured  by 
ammonia  process). 


/OlO     70-01     r.9-45     2-29 
69-01     68-11  .,       2*67     2-23 

44-71     45-29         ..        1-49     1-73 


— E.  B. 
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The  Behaviour  of  Sugar  Solutions  with  Acetone.     W.  H. 

Krug   and   K.  P.   McElroy.     Journ.   Anal,   and  Applied 

Chem.  6,  1892,  153—154. 
AVhkx  small  quantities  of  sugar  are  suf^cessively  added  to 
a  mixture  of  acetone  and  water,  containing  more  than 
10  per  cent,  of  the  former,  a  point  is  reached  whereupon 
the  next  addition  of  sugar  produces  a  turbidity,  owing  to 
the  separation  of  acetone,  which  collects  at  the  surface  of 
the  solution  ;  when  sufficient  sugar  is  added  to  saturate  the 
water  a  small  quantity  of  acetone  still  remains  in  solution. 
Determinations  of  the  quantity  of  acetone  soluble  at 
different  temperatures  iu  sugar  solutions  of  various 
strengths,  were  made,  by  gradually  adding  acetone  to  a 
known  quantity  of  the  sugar  solution  until  a  turbidity  was 
produced,  and  then  estimating  the  increase  in  weight ;  the 
results  are  given  in  tables  and  are  expressed  in  the  form  of 
curves.  As  examples  of  the  results  the  following  extreme 
observations  may  be  quoted  : — A  40  percent,  sugar  solution 
dissolves  96*44  per  cent,  of  acetone  at  20^;  92  "76  per  cent, 
at  25";  and  89-84  per  cent,  at  30^ ;  a  70  per  cent,  solution 
dissolves  13-22  per  cent,  of  acetone  at  20'  ;  12-82  per  cent, 
at  25-  ;  and  12-53  per  cent,  at  30".— F.  S.  K. 


case  of  brucine,  of  about  5  -  5  per  cent,  in  that  of  aconitine, 
and  of  about  0-6  and  1*2  per  cent,  in  the  cases  of  atro- 
pine and  quinine  respectively ;  caffeine,  cinchonine,  and 
cinchonidine  are  apparently  unaltered,  whereas  strychnine 
shows  great  variation,  with  a  tendency  to  loss. 

8.  Quantitative  experiments  showed  that  Lloyd's  process 
gave  more  reliable  results  than  any  other  rapid  method. 

— F.  S.  K. 


Application  of  the  Pearson  Method  of  Determining  Sulphur 
to  the  Analysis  of  Horn.  T.  H.  Norton  and  I.  J.  Smith. 
Journ.  Anal,  and  Applied  Chem.  6,  (1892),  179-180. 

Determinations  of  the  sulphur  in  samples  of  horn  were 
made  by  Pearson's  method,  namely,  by  oxidising  with 
nitric  acid  and  potassium  chlorate,  and  also  by  the  method 
of  Rivot  and  of  Beudant  and  Daguin.  Both  methods  gave 
satisfactory  results,  but  Pearson's  was  found  to  be 
preferable  as  it  is  more  rapid  and  convenient. — F.  S.  K. 


Examination  of  the  Lloyd  Method  for  the  Assay  of 
Alkaloids.  H.  T.  Nichols  and  T.  H.  Norton.  Journ. 
Anal,  and  Applied  Chemistry',  6  (1852),  162—178. 

The  method  proposed  by  Lloyd  for  the  assay  of  alkaloids 
is,  briefly,  the  following :  —  The  alkaloidal  solution  or 
extract  (5  cc.)  is  treated  in  a  mortar  with  a  mixture  of 
equal  parts  of  ferric  hydrate  and  sodium  bicarbonate,  in 
sufficient  quantity  to  form  a  stiff  paste ;  this  magma  is  then 
triturated  with  20  cc.  of  chloroform,  a  little  water  or  a 
solution  of  glucose  being  added  if  it  becomes  pulverulent. 
The  clear  chloroform  solution  is  decanted  into  a  dish,  the 
magma  washed  three  times  by  trituration  with  10  cc.  of 
chloroform,  and  the  combined  chloroform  extracts 
evaporated  to  dryness ;  the  residue  is  digested  on  the 
water-bath  with  2  per  cent,  sulphuric  acid,  the  solution 
filtered,  and  the  residue  washed  with  fresh  quantities  of 
the  dilute  acid.  The  filtered  acid  solution  is  then  rendered 
slightly  alkaline  by  ammonia  and  rotated  in  a  separating 
funnel  for  about  two  minutes  with  10  cc.  of  chloroform, 
the  operation  being  repeated  four  times  ;  the  combined 
chloroform  solutions  were  then  evaporated  to  dryness  and 
the  residue  weighed. 

The  chief  advantage  claimed  for  the  above  process  is 
the  total  avoidance  of  any  emulsion  in  the  chloroform 
extract  from  the  original  magma. 

Tne  authors,  having  submitted  Lloyd's  process  to  a 
searching  investigation,  give  the  following  summary  of 
their  conclusions : — 

"1.  The  manipulation  involved  in  the  method  is  exceed- 
ingly simple,  and  fairly  uniform  results  should  be 
obtained  by  one  familiar  with  elementary  quantitative 
work. 

2.  Absolutely  pure  chloroform  must  be  used.  Ferric, 
chromium,  or  aluminium  hydrate  may  be  used  in  the 
production  of  a  magma. 

3.  Ammonium  sulphate  is  insoluble  in  chloroform. 

4.  The  completeness  of  the  extraction  of  the  alkaloids 
from  the  ferric  magma  by  means  of  chloroform  is  all  that 
the  most  rigid  analyst  cau  demand. 

5.  The  extraction  of  alkaloids  from  an  alkaline  solution 
in  presence  of  ammonium  sulphate  by  means  of  chloro- 
form is  complete  after  three  treatments,  and  very  nearly 
so  after  two  in  the  cases  of  brucine,  strychnine,  atropine, 
aconitine,  quinine,  cinchonine,  and  cinchonidine,  while  an 
additional  treatment  is  necessary  in  the  case  of  caffeine. 

6.  The  quantity  of  alkaloid  recovered  in  the  manner 
first  mentioned  is  somewhat  variable ;  in  the  cases  of 
brucine,  aconitine,  and  quinine  an  increase  in  weight  occurs 
(see  7)  ;  in  all  other  instances  there  is  a  loss,  varying  from 
2-4  per  cent,  in  the  case  of  atropine  to  11-2  per  cent,  iu 
that  of  brucine. 

7.  Simple  solution  of  certain  alkaloids  in  chloroform,  and 
subsequent  evaporation  on  the  water-bath  brings  about  an 
increase  in  weight ;  namely,  of   about  9  per  cent,  in    the 


Contributions  to  Hilbl's  Iodine  Absorption  Method. 
W.  Fahrion.     Chem.  Zeit.  1892, 16,  862. 

The  author  maintains,  as  against  Benedikt,  that  in  using 
Hilbl's  method  an  excess  of  30  per  cent,  iodine  is  not 
alwaj's  sufficient ;  he  modifies,  however,  his  former  state- 
ment that  an  excess  of  300  per  cent,  is  necessary  by 
admitting  that  100  per  cent,  will  suffice.  He  further 
maintains  the  advisability  of  keeping  the  iodine  and 
mercury  bichloride  solutions  separate. — J.  L. 


A  New  Method  for  the  Determinatiuji  of  Soda  in  Soap, 
together  iiith  a  Few  Azotes  on  Methods  Generally 
Employed.  W.  H.  Low.  Journ.  Anal,  and  Applied  Chem. 
6,  1892,  423—431. 

The  author  reviews  the  ordinary  method  of  soap-analysis, 
and  then  proposes  some  improvements  to  ensure  greater 
accuracy  and  economj-  of  time.  Ordinarily  the  soap  to  be 
tested  is  dissolved  in  alcohol  and  filtered.  The  filtrate  is 
neutralised  and  the  alkalinity  or  acidity  calculated  as 
sodium  hydroxide  or  fatty  acid.  As  sodium  carbonate  is 
slightlj'  soluble  in  ordinary  alcohol  and  gives  an  alkaline 
reaction  withphenolphthalein  (^the  indicator  generally  used), 
and  as  further  the  combining-weight  of  the  free  faity  acid 
is  not  generally  known,  the  above  estimation  is  not  accurate. 
The  alcoholic  solution  is  evaporated  to  dryness,  the  residue 
dissolved  in  water,  and  then  decomposed  with  standard 
acid.  The  fatty  acids  are  separated  by  shaking  with  ether 
and  weighed  after  evaporation  of  the  ether.  The  excess  of 
standard  acid  in  the  acid  solution  is  estimated  by  titration 
with  alkali  in  presence  of  methyl  orange  as  indicator. 

The  author  removes  the  errors  resulting  from  the  above 
method  by  procedure,  as  follows : — The  alcoholic  soap- 
solution  to  be  tested  is  heated  to  boiling,  and  an  excess  of 
standard  acid  added.  Boiling  is  continued  till  all  carbonic 
acid  is  expelled,  when  the  solution  is  titrated  with  alkali  in 
presence  of  phenolphthalein.  The  difference  in  the  two 
titrations  is  a  measure  of  the  sodium  carbonate  present. 

The  soda  in  the  soap  is  now  estimated  by  titration  with 
hydrochloric  acid  and  blue  lacmoid  as  indicator.  (Whilst 
blue  lacmoid  solution  and  methyl  orange  are  reliable 
indicators  in  aqueous  solution,  methyl  orange  is  useless  in 
alcoholic  solutions.)  If  the  combining  weight  of  the  fatty 
acids  is  not  known,  they  may  now  be  estimated  by 
neutralising  the  fatty  acids  in  the  alcoholic  solution.  After 
evaporating  to  dryness  and  dissolving  the  residue  in  water, 
a  slight  excess  of  acid  is  added.  Heat  is  then  applied. 
When  the  fatty  acids  have  become  clear  they  are  cooled 
with  constant  agitation,  so  that  on  solidification  they  are 
obtained  in  pieces  of  the  size  of  a  pm-head.  They  are 
filtered,  washed,  dissolved  in  hot  alcohol,  and  neutralised 
with  alcoholic  soda.  The  neutral  soap  thus  obtained  is  free 
from  glycerin ;  its  weight  after  drying  and  deducting  the 
amount  of  soda  found  as  above,  represents  the  fatty 
anhydrides.  By  this  method  the  fatty  acids  do  not  undergo 
any  change  by  being  heated  or  unnecessarily  exposed  to 
the  air,  nor  can  they  lose  weight  by  becoming  anhydrides. 
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The  solnhle  futfij  acids  in  the  original  soap  are  deter- 
mined by  shakiiiij  tliu  (iitrute  from  tlie  insoluble  acids  with 
t'ther,  addiiifj  alcohol,  ne\itralisin{j  with  alcoholic  soda, 
cvaporatiufj  to  dryness,  and  wci^liinp. 

The  results  of  a  number  of  cxperimoiitsare  given  to  prove 
the  accuracy  of  this  method. —  K.  K.  ^^. 


UeteriniiKition  of  Formic  Acid  in  Presence  of  Acetic  Acid 
and  Butyric  Acid.  A.  Scala,  Gazetta.  Chim.  Italiana, 
1890,  o93,  through  Jouru.  of  Anal,  and  Applied  Chem. 
5,  233. 

The  method  depends  upon  the  reduction  of  mercuric 
chloride  to  mercurous  chloride  by  formic  acid,  whilst  acetic 
acid  and  butyric  acid  have  no  reducing  action  upon  mercuric 
chloride.  A  weighed  quantity  of  the  liquid  to  be  tested  is 
placed  in  a  beaker,  an  excess  of  a  concentrated  solution  of 
mercuric  chloride  added,  and  the  mixture  heated  for  two 
hours  on  the  water-bath,  the  beaker  being  covered  with  a 
glass  cover.  The  precipitated  mercurous  chloride  is  filtered 
on  a  weighed  paper,  washed  with  water  at  a  temperature  of 
60^  C,  dried  at  100°  C,  and  weighed.  The  method  is  very 
exact,  as  the  weight  of  the  mercurous  chloride  is  more  than 
ten  times  as  great  as  that  of  the  formic  acid  that  has 
effected  the  reduction.  If  formic,  acetic,  or  butyric  acids 
exist  in  the  liquid  in  the  free  state,  they  are  first  neutralised 
by  an  alkali.— H.  S.  V. 


The  Estimation  of  Pentosans  and  Pentoses  in  Vegetable 
Substances  by  Distillation  with  Hydrochloric  Acid  and 
the  Grarimctric  Determination  of  the  Resulting  Fitr- 
furaldehyde.  E.  K.  Flint  and  B.  ToUens.  Ber.  1892, 
25,  2912-2917. 

The  authors  have  experimented  with  Giinther  and  Tollens' 
volumetric  method  and  they  find  that  its  accuracy  is 
impaired  through  the  presence  of  other  substances  besides 
furfuraldehyde  in  the  distillate,  which  interfere  with  the 
titration.  The  gravimetric  method  is  to  be  preferred,  though 
the  results  obtained  by  it  are  not  absolutely  correct  and  are 
influenced  to  a  certain  extent  by  the  presence  of  starch,  but 
not  appreciably  by  cellulose. 

The  method  is  essentially  that  previously  described  by 
De  Chalmot  and  Tollens  (this  Journal,  1§91, 10,  577).  To 
the  distillate  obtained  as  previously  described,  salt  is  added 
in  such  quantity  that  after  the  solution  has  been  neutralised 
with  sodium  carbonate,  it  shall  contain  81*  5  grnis.  of  sodium 
chloride.  Acetic  acid  and  then  phenylh^drazine  acetate 
are  added,  the  solution  is  diluted  to  500  cc.  agitated  for 
half  an  hour,  and  the  hydrazone  collected  in  a  tube  plugged 
with  glass  wool.  The  following  formula;  are  given  for 
calculating  the  arabinose,  xylose,  pentose  or  furfuraldehyde 
from  the  hydrazone  found  : — 

I.  Arabinose  =  Hydrazone  x  1*229  +  0*0177 

II.  Xylose        =  Hydrazone  x  1*031  -  0*001 

III.  Pentose      =  Hydrazone  x  1*13    +  0*0083 

This  equation  is  the  mean  of  I.  and  II.  and  can  be  used 
in  cases  where  it  is  not  known  which  pentose  is  present. 

IV.  Furfuraldehyde  =  Hydrazone  x  0*516  +  0*0252 

In  order  to  calculate  the  pentosan  the  percentage 
calculated  as  pentose  must  be  multiphed  by  0*88. 


The  following  table  gives  the  results  obtained  :— 


Furfur-    v  i 
aldehyde.  -^Jlosc. 


The  \'aluation  of  Nitric  Ether.    C.  O.  Curtmann.     Pharm. 
Kundschau.  1S'.)2,  150  and  180. 

TiiK  author  regards  the  valuation  of  nitrous  ether  by  the  I 
nitrometer  as  easier  and  more  exact  than  hy  the  volumetric    : 
method,  and  lefers  to  the  nitrometric  methods  proposed   by   j 
Kykmaiin  and  Allen  respectively  (this  Journal,  188.5,  179). 
In    the   former,  the   decomposition    is    effected    by   ferrous 
sulphate   and   sulphuric  acid,  iu  the    latter   by  potassium 
iodide   and    sulphuric    acid,    a    Lunge's    nitrometer    being 
employed  to  measure  the  evolved  nitrogen  in  both  cases. 
Aroyl  nitrite  can  be  similarly  tested. — C.  A.  K. 


Pine  wood 

Beech    

Wlieat  straw 

Tlliiizc  cobs 

Sulphite-cellulose. 
Soda-cellulose  .. .. 

Cherry  gum 

Gum  tragacanth  . . 

Agar-Agar 

Wood-zum  No.  1 . . 


4*87 
18*20 
12*!»!) 
18-36 

2*80 

2*90 
25-41 
16-17 

0*8S 
38-78 


9*32 
.3.5*08 
21*89 
3.5*10 


binMe. '  Pentose. 


Pen- 
tosan. 


„    2.,  .  I     IG-'JO 
„    3...        48-08 


,.4...        33-30 
(obtaimd  wiili  lime.) 


74-27 
89*83 
92*07 
a3*73 


59*05 
.37*28 


6-25 
6-33 


2-02 


8*20 
.30*87 
21*90 
.30*91 

5-50 

5'39 
51*96 
32*81 

1*78 
63*36 
79*05 
81-02 
36 -OS 


—A.  K.  M. 


Notes  on  the  A  nalysis  of  Nilro-Explosives.    P.  G.  Ganfor  I, 
Journ.  Anal,  and  Applied  Chem.  6,  311. 

See  under  XXII.,  page  61. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Occurrence  of  Coniferin.   E.  O.  von  Lippmanu.    Ber.  1892, 

35,  3220—3221. 
The  author  showed  several  years  ago  (Ber.  18,  3335)  that 
coniferin  was  present  in  asparagus,  and  he  has  now  obtained 
it    in    the    same    manner    from   black   root    {Scorzonera 
hispanica  L.)  in  which  vanillin  is  also  present.— A.  K.  M. 


An  Acid  in  Beet-Leares.  F^.  O.  von  Lippmaun.    Ber.  1892, 

25,  3220. 
Some  years  ago  the  author  showed  that  the  yellow  autumnal 
leaves  of  the  beet  contained  in  addition  to  pyrocatechol 
a  readily  soluble  crystalline  organic  acid,  the  composition 
of  which  agreed  with  the  formula  C9H10O4  (this  Journal, 
1888,  128).  This  was  previously  noticed  by  Keinke  (Ber. 
15,  1203)  and  is  probably  identical  with  Hlasiwetz's 
hj-drocaffeic  acid. — A.  K.  M. 


Lei'ulan.     E.  O.  von  Lippmann.     Ber.  1892,  25,  3216. 

In-  his  description  of  levulan  several  jears  ago  (Ber.  14, 
1509)  the  author  stated  that  this  substance  yielded  mucic 
acid  when  it  is  oxidised  by  means  of  nitric  acid.  He  now 
finds  that  this  is  not  the  case  but  that  other  organic  acids, 
especially  oxahc  acid,  are  produced,  and  that  not  a  trace  of 
mucic  acid  is  formed. — A.  K.  M. 
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Chemisch  -  TECHXiscHES  REPERTORirM.  Uebcrsichtlich 
geordnete  Mittheilungen  der  Xeuesteu  Erfindungen, 
Fortschritte  uod  Yerbesserungen  aiif  dera  Gebiete  der 
technischen  und  industriellen  Chemie,  niit  Hiuweis  auf 
Maschinen,  Apparate  uud  Literatur.  Herausgegeben  voii 
Dr.  Emil  Jacobsex.  1891.  Zweites  Halbjahr;  Zweite 
Halfte.  Berlin  :  E.  Gaertner's  Verlagsbucbhandlung. 
Hermann  Heyf  elder.  Schonebergerstrasse  26,  S.W. 
London  :  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden. 

This  •  number  of  Jacobsen's  Journal,  which  is  the  closing 
one  for  1891,  treats  of  the  following  subjects  of  Chemical 
Technology  :  —  Food-stutt's,  Paper,  Photographj-,  Waste 
Materials,  Manures,  Disinfection  and  Public  Health.  Soaps, 
Matches,  and  Explosives.  Preparation  and  Purification  of 
Chemicals.  Chemical  Analysis.  Apparatus,  Machinery 
Electro  Technology,  Thermo  Technology.  Appendix. 
New  Books. 

Also  the  opening  number  for  1892,  Erstes  Halbjahr, 
Erste  Halfte,  which  treats  of  the  following  subjects  : — 
Building  Materials,  Cements  and  Artificial  Stone.  Colours, 
Dyeing  and  Printing.  Fats,  Oils,  Illuminating  and  Heating 
Materials.  Fermented  Liquors.  Tanning,  Leather,  and 
Glue.  Textiles.  Glass  and  Earthenware.  Wood  and 
Horn.  Caoutchouc.  Cements,  Adhesives,  &c.  Lakes, 
Varnishes,  and  Paints.     Metals. 

These  numbers  of  the  Repertorium  are  well  illustrated, 
and  the  one  concluding  the  year  1891  contains  Alphabetical 
Indexes  of  Authors  and  Subject-matter. 


Haxdworterbuch  der  Pharmacie.  Herausgegeben  von 
A.  Brestowski.  Wien  und  Leipsig :  Wilhelm  Brau- 
miiller.  K.  U.  K.  Hof  und  Universitats  Buchhaadler. 
1892.  London :  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden. 

This  work  is  complete  in  two  volumes,  consisting  of  some 
24  parts,  costing  M.  2 '40  each.  Parts  o  and  6  have  just 
appeared.  Part  5  commences  with  "  Burtscheid  "  on  page 
321,  and  closes  with  "  Chemotropismus,"  page  400.  Part  6 
commences  with  the  word  "  Chenocholalsailre  "  and  ends 
with  "  Comprimirte  Arzneimitlel." 


Quantitative  chemische  Axalyse  purch  Elektrolyse. 
Xach  eigenen  Methoden,  von  Dr.  Alexander  Classen. 
Professor  der  Chemie  an  der  kiinigl.  tech.  Hochschule  zu 
Aachen  und  Vorstand  des  anorganischen  Laboratoriums. 
Dritte  vermehrte  und  verbesserte  Auflage.  Berlin: 
Verlag  von  Julius  Springer.  1892.  London:  H.  Grevel, 
&  Co.,  33  King  Street,  Covent  Garden.     Price  6s. 

This  is  the  third  edition,  improved  and  enlarged,  of  the 
above-named  most  important  work,  Classen's  Quantitative 
Electro- chemical  Analysis.  It  has  been  translated  into 
French  by  Professor  lilas,  and  into  English  by  Professor 
Herrick.  Professor  Classen  states  that  so  largely  is  Electro- 
chemical analysis  now  adopted  in  the  laboratories  of  the 
chemical  factories,  that  in  certain  of  those  factory  labora- 
tories as  many  as  3,000  analyses  per  annum  are  carried  out 
by  its  aid,  the  principal  advantages  claimed  for  it  being 
exactitude  combined  with  rapidity.  The  book  is  of  8vo.  size 
and  contains,  besides  the  prefaces,  the  table  of  contents  and 
212  pages  of  subject-matter,  embellished  with  43  excellent 
wood  engravings  and  a  lithographed  table.  The  introduction 
pages  7  to  55,  is  devoted  to  a  description  of  batteries  and 
other  generators  of  electricity,  accumulators ;  Measuring 
the  current  strength  ;  carrying  out  the  analyses,  &c..  Sec, 
Part  I.  Estimation  of  the  Metals  by  weight.  Separation  of 
the  metals.  Part  II,  Alloys,  Ores,  Pig  iron,  Steel,  Spiegel 
and  Ferro-manganese.  Part  III.  Tables  for  calculating  the 
analysis.  The  Reagents  Analytical  Checks  and  Experimental 
data.  These  latter  will  be  of  great  service  as  a  guide  both 
in  the  college  and  works  laboratories. 


An    Introduction   to    the    Chemistry    of    Farming, 
specially  prepared  for  Practical  Farmers,  with  Records  of 
Field  Experiments.     Bj^  the  Rt.  Hon.  Sir  Thomas  Dyke 
xicLAND,   Bart.      Second    Edition.      London  :   Simpkin, 
Marshal,  Hamilton,  Kent,  &  Co.,  Lim.    1892.    Price  2*.  6rf. 
Small  8vo.  volume,  bound  in  cloth,  and  containing  dedica- 
tion bj'  the  author  to  his  friends  and  teachers,  Philip  Pusey 
and    Augustus    Voelcker ;     Preface,    Table    of    Contents 
Introductory  Chapter,  and  Subject  ^Matter,  fiUmg  211  pages 
An  Alphabetical  Index  concludes  the  little  Book. 

The  object  of  this  work  is  to  furnish  in  a  concise  manner 
such  an  amount  of  information,  scientific  (mainly  chemical) 
and  statistical,  for  the  dweller  in  agricultural  districts,  that 
he  need  not  err  as  to  the  cardinal  facts  of  agricultural 
chemical  science,  whilst  he  may  receive  an  amount  of 
enlightenment  that  will  be  of  decided  practical  benefit  to 
him.  The  beginnings  of  both  Inorganic  and  Organic 
Chemistr}'  are  foreshadowed,  with  illustrations  as  far  as 
possible,  taken  from  Chemical  Phenomena  observed  in 
Afjricultural  Work.  The  author  also,  apparently  fearful 
that  the  beginnings  of  scientific  study  may  imperil  what  of 
religious  belief  there  may  already'  exist  in  the  British 
farmer,  seeks  finally  to  fortify  him  by  an  Appendix  largely 
consisting  of  extracts  from  the  writings  of  the  late 
venerable  Prof.  Asa  Gray,  more  especially  on  Evolution 
and  Christianity.  Thus,  the  text  is  subdivided  as  follows  : — • 
Part  I.,  Chap.  I.  The  Produce  of  the  Farm.  II.  Water, 
Air,  Warmth.  III.  Chemical  Constituents.  IV.  Chemical 
Principles  and  Symbols.  Part  II.,  Chap.  V.  Organic 
Chemistry.  AT.  Chemical  Formula;.  VII.  Carbohydrates 
and  Fats.  VIII.  Albuminoids  and  Amides.  IX.  The  Soil. 
Part  III.,  Chap.  X.  Action  of  ^lanures.  XL  Food  for 
Grazing  and  Dairy.  Part  IV.,  Chap.  XII.  Practice  with 
Science.  XIII.  Suggestions  for  Field  Experiments  on 
Ordinary  Farms.  XIV.  Record  of  Experiments  1885 — 
1890.  Appendix  I.  Extracts  from  Asa  Gray  on  Botany. 
Appendix  II.  Extracts  from  Asa  Gray  on  Science  and 
Religion. 

Untersuchdxgen     aus     der    Praxis     der   Gahrdngs 

INDUSTRIE.     Beitiage  zur  Lebensgeschichte  der  Mikro- 

organismen.      Von  Prof.  Dr.  Emil  Chr.  H.^nsen.      II. 

Heft.     Miiuchen  und  Leipzig.     Verlag  von  R.  Olden- 

BOURG.     London  :   33,    King    Street,    Covent    Garden. 

1892. 

Large  Svo.  volume,  in  paper  cover,  containing  Preface  to 

Part   II.,   Table  of  Contents,  and  text  filling  nearly  128 

pages.     The  matters  treated  of  in  the  several  sub-divisions 

of   the  work  are  as   follows  : — I.  Technical  Anahsis  with 

reference  to  the  Fermentation  Industritjs,  as  applied  to  the 

determination  of  the  !Micio-Organisms  in  Air  and  Water. 

II.  What  is  Pasteur's  Pure  Yeast  ?     III.  Investigations   of 

Diseases  in  Beer  which  are  brought   about  by   Alcoholic 

Fermentation   Organisms.     IV.  The  present  Extension  of 

the  Author's  System  of  Pure  Yeast  Culture. 

Chemisch-technische      Untersuchungsmethoden     der 
Gross-Industrie,  der  Versuchsstationen  und  Han- 
DELSLABORATORin^i.     Unter  ^litwirkung  von  C.  Balling, 
:\I.    Barth.   Th.    Beckert,    R.    Benedikt,   C.   Bischof,   E. 
Biichner,  C.  Councier,  C.  v.  Eckeubrecher,  A.  Ehrenberg, 
A.  Frank,  O.   Guttmann,  W.  Herzberg,  J.  Jeserich,  ('. 
Kretzschmar,  O.  ^lertens,   A.    Morgen,   R.   Nietzki,  A. 
Pfeiffer,   B.   PhiHps,   E.    Ritsert,   E.   Scheele,  H.  Seger, 
F.  Simand,  K.  Stammer,  A.  Stutzer,  K.  Weber,  A.  Ziegler. 
Herausgegeben  von  Dr.  Friedrich  Bockmann.     Dritte 
vermehrte  und  umgearbeitete  Auflage.     Berlin  :   Verlag 
von    Julius    Springer.     London :  H.  Grevel    &    Co.,    33, 
King  Street,  Covent  Garden.     Price  32s.     Bound  in  cloth 
36s. 
This  work  is  comprised  in  two  volumes  of  8vo.  size,  bound 
either   in  paper  covers,  or   strough^   in   cloth,   as   desired. 
The  present  is  the  third  edition,  the  second  having  appeared 
iu  1888.     It  commences  with  Preface,  Tables  of  Contents, 
List    of    Collaborators,  with   addi-esses,   Jjist    of  Journals 
referred  to  in  the  work,  and  text  covering,  in  Vol.  I.,  1144 
pages,  and  in  Vol.  II.,  778  pages.     The  work  closes  with  a 
copious  Alphabetical  Index  of  Subjects.     The  text  is  embel- 
lished M'ith  no  less  than  194  well-executed  wood  engravings. 
Volume   I.  is   divided  into  two  parts.  Part  I.  treating  of 
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the  Analytical  Processes  of  the  large  Scale  Chemical 
Iiidustrics  (Clieniische  Grossiiidustrio),  whiNt  Piirt  If.  is 
devoted  to  the  Methods  of  Iiivi-stigiition  of  the  larf,'c  Scale 
Clit'iuical  Iiidustrii's,  the  Research  Stations,  and  Trade 
Laboratories,  as  widl  as  those  of  tlie  State  or  City  Analysts. 
CiiKMicvi,  WoKKS,  Arid  Imlustn/.—  I.  Siilijhuric  Acid.  II. 
Salt-cake  and  II  vdrocliloric  Acid  Manufacture.  III.  >;itric 
Acid  and  IJi-ulpliate.  Alkali  Indii.itri/. — I.  Manufacture 
of  Soda.  II.  Soda  Waste.  HI.  Carbonate  of  Soda  (Ash). 
IV.  Caustic  Soda.  V.  Alumina  Coniponnds.  VI.  Chloride 
of  Lime.  VII.  Potash.  VIII.  Prussiates.  IX.  Potash 
Saltpetre,  Matches,  ike.  Manures,  Clay  analyses,  Earthen- 
ware, Glass.  The  ^Mortar  and  Cement  Industry.  Fuels, 
Technical  lias  aralrsis.  Iron,  Iron  alloys.  Other  metals. 
Coal  (ias.  Petroleum.  Candle  Manufacture.  Oljcerin. 
Piiraftin  and  Mineral  Oil  Manufacture.  Lubricatin<i;  and 
Packing  Materialn.  Sod  analysis,  Air,  Water,  Bactcrio- 
lofjical  Examination  of  Water,  Technical  Water  and  Sewage 
analysis.     Appendix. 

VoLUMK  II.  treats  of  the  following,'  subjects : — The 
Distillation  of  Coal-tar;  Tar  Colours;  I'lframarine.  The 
more  important  Mineral-  and  Organic  Xon-tar  Colours. 
Testing  of  Textile  Fibres.  Sugars  and  Sugar  .Manufacture. 
Peer,  Wine,  Argols,  and  Yeasts.  Starches.  Spirits, 
Brandies,  Licjueurs,  and  ^'inegars.  Fats,  Turkey-red  Oil. 
Soaps.  Cellulose  manufaetme.  Paper,  Inks.  Tanning, 
\'egetable  Matters,  Leather.  Foodstuifs  for  Animals  and 
Men.  Dietetic  Preparations.  Medicaments.  Urine  Analysis. 
Judicial  Chemical  Investigations. 


Onduor.RAPHiA :  a  Natural  History  of  Raw  Materials 
and  Drugs  used  in  the  Perfume  Industry.  Intended  to 
serve  Orowers,  Manufacturers,  and  Consumer;;.  By 
J.  Ch.  Sawek,  F.L.b.  London  :  Gurney  and  Jackson, 
1,  Paternoster  Row.  1892.  Price  12s.  6^. 
Thfs  is  a  manual  into  which  is  collected  information  on  the 
subject  of  the  raw  materials  and  drugs  used  in  the  manufac- 
ture and  preparation  of  perfumes,  information  hitherto  only 
obtainable  by  reference  to  a  large  number  of  treatises  and 
journals,  foreign  and  Eughsh,  and  some  by  no  means  easily 
accessible.  It  is  an  8vo  volume,  bound  in  cloth,  containing 
Preface,  Introduction,  List  of  Illustrations,  which  number 
thirteen,  List  of  Principal  Works  referred  to,  and  subject- 
matter  covering  37.5  pages.  The  work  closes  with  a 
complete  Alphabetical  Index.  The  grouping  of  the  odours 
forms  the  basis  of  the  sub-division  of  the  text,  and 
accordingly  the  work  is  divided  into  chapters  bearing  the 
following  headings  : — I.  The  Odour  of  Musk.  II.  The 
Odour  of  Pose.  III.  The  Citrine  ( )dours.  IV.  Jasmine, 
Jonquil,  and  Hyacinth.  V.  The  Odour  of  Violet. 
Yl.  Ylang-vlang.  C-hampa.  Artabotrys.  VII.  Odour  of 
the  Hayfields.  VIII.  Vanilla.  IX.'  Odour  of  Bitter 
Almond.  Cherry  Laurel.  HeliotrQpc.  X.  Cinnamon. 
Cassia.  Clove.  XI.  Benzoin.  Storax.  Balsam  of  Peru. 
Balsam  Zolu.  XII.  Opopanax.  Bdellium.  Myrrh.  Balsam 
of  Mecca.  Frankincense.  XIII.  Lign-aloes.  Patchouli. 
Vetiver.  Camel  Grass.  Hennah.  XlV.  Santal.  Cedar. 
XV.  Camphor.  XVI.  Cajeput.  Lavender.  Posemary. 
Addexda,  referring  to  Adulteration  of  Santal-wood  Oil ;  the 
Source  of  Ambergris,  Lemon-grass  Oil,  and  Identification 
of  a  new  species  of  Vanilla  from  New  Gi"anada. 


AXLEITCXG      y.VR      CHEMISCH-TECHNISt  HEX     ANALYSE     Or- 

GANiscHER  Stoffe.     Vou  F.  M.  Horx,  35,  Tabellen  und 

V  V 

32,  Figuren  im  Text.  Vienna  :  Verlag  von  Josef  Safar, 
1890.  London:  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden.  Price  M.  5.40  or  5s.  5d. 
The  methods  of  technical  analjsis  described  refer  to 
the  branches  of  the  sugar  industry :  Flours,  Starches, 
Dextrin,  &c. ;  Alcohols,  Wines,  Spirits,  Liqueurs,  and  Beer; 
Vinegars  and  Acetic  Acid  ;  Milks,  Fats,  Butters ;  Soaps, 
Glycerin  and  Candles ;  Oils ;  Petroleum,  &c. ;  Ethereal 
Oils,  Balsams,  Resins  ;  Paper,  Glues,  Size ;  Tanning 
Material.     (See  this  Journal,  1890,  332.) 

Erratcm. — This  Journal,  1892,  1041,  col.  1,  for  "  Printers' 
Colours  "  read  "  Painters'  Colours." 
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BOARD  OF  TRADE  NOTICES. 

Analysis  OF  TUB  Railway  Rates  and  Charges  Order 
Confirmation  Acts,  1891  and  1892. 
The  analysis  of  the  Railway  Rates  and  Charges  Order 
Confirmation  Acts,  1891  and  1892,  recently  presented  to 
Parliament,  has  now  been  published  l)y  the  (Queen's  printers. 
The  analysis  contains: — (a.)  A  list  of  the  Acts;  (b.)  A 
list  of  the  railway  companies  affected ;  (c.)  The  classification 
of  merchandise  traffic  ;  (rf.)  The  general  conditions  uiuler 
which  the  maximum  rates  and  charges  can  be  made ;  and 
(e.)  The  schedules  of  the  maximum  rates  and  charges. 
The  price  of  the  publication  is  Is.,  and  cojues  ma}'  be 
obtained  from  IMessrs.  Eyre  asd  Spottiswoode  and  the  usual 
agents,  or  through  any  bookseller. 

Factory  and  Workshop  Acts,  1878  to  1891. 

The  following  is  the  text  of  a  notice  issued  from  the 
Home  Office  on  the  24  th  December  last  with  reference  to 
works  dangerous  f)r  injurious  to  health  :  — 

Whereas  by  section  8  (1)  of  the  Factory  and  Workshop 
Act,  1891,  it  is  enacted  that  :  — 

"  Where  the  Secretary  of  State  certifies  that  in  his 
opinion  any  machinery  or  process  or  particular  description 
of  manual  labour  used  in  a  factory  or  workshop  (other  than 
a  domestic  workshop)  is  dangerous  or  injurious  to  health, 
or  dauserous  to  life  or  limb,  either  generally  or  in  the  case 
of  women,  children,  or  any  other  class  of  pei-sons,  or  that 
the  [)rovision  for  the  admission  of  fresh  air  is  not  sufficient, 
or  that  the  quantity  of  dust  generated  or  inhaled  in  any 
factory  or  workshop  is  dangerous  or  injurious  to  health, 
the  Chief  Inspector  may  serve  on  the  occupier  of  the 
factory  or  workshop  a  notice  in  writing,  either  ])roposing 
such  special  rules  or  requiring  the  adoption  of  such  special 
measures  as  appear  to  the  Chief  Inspector  to  be  reasonably 
practicable,  and  to  meet  the  necessities  of  the  case." 

Now  I,  the  Right  Honourable  Herbert  Henry  Asquith, 
one  of  Her  Majesty's  Principal  Secr^aries  of  State,  do 
hereby  certify  that  in  my  opinion  such  processes  carried  on 
in  factories  and  workshops,  or  parts  thereof,  as  are  named 
in  the  schedule  hereunder,  are  dangerons  or  injurious  to 
health. 

(Signed)         H.  H.  Asquith. 
Whitehall, 

24th  December  1892. 

Schedule, 
Processes  in — 

The  manufacture  of  earthenware. 

The  manufacture  of  explosives,  in  which  dinitrobenzole 

is  used. 
Chemical  works. 
Quarries. 

The  Prodtction  of  KAURi-GrM  in  New  Zealand. 

The  following  particulars  of  the  production  of  kauri-gum 
in  New  Zealand  are  extracted  from  the  New  Zealand  Hand- 
Book  for  1 892,  prepared  by  the  Registrar-General  of  that 
Colony  : — 

Kauri-gum  is  formed  of  the  turpentine  that  has  exuded 
from  the  kauri-tree,  the  finest,  and  for  general  purposes,  the 
most  useful  forest  tree  in  New  Zealand. 

Thirty  years  ago  the  Maoris  were  the  only  people  who 
occupied  themselves  in  searching  for  this  gum,  which  at  that 
time  was  to  be  found  on,  or  cropping  out  of  the  surface  of 
the  ground  where  perhaps,  ages  before,  forests  of  kauri  had 
stood.  After  a  few  years'  exports  this  surface-gum  became 
exhausted,  and  then  the  Maoris  began  to  dig  for  the  gum 
that  was  to  be  found  within  a  few  inches  below  the  surface. 
As  the  uses  for  it  increased,  its  market  value  rose,  and 
presently  Europeans  betook  themselves  to  digging  for  it, 
until,  at  the  present  time,  it  is  estimated  that   there   are 
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probably  as  many  as  4,000  whites  and  1,000  Maoris 
engaffed  in  the  work  in  the  Auckland  Provincial  District, 
where  alone  the  gum  is  to  be  found.  The  best  qualities 
are  obtained  from  the  undulating,  open,  fern  land  north  of 
Auckland,  but  considerable  quantities,  although  of  inferior 
grade,  are  taken  from  the  branches  of  standing  kauri-trees 
in  the  forest,  and,  in  the  summer  time,  from  the  bottoms  of 
man)'  of  the  swamps. 

The  country  on  both  sides  of  the  Northern  Wairoa  Kiver, 
of  which  the  town  of  Dargaville  is  the  centre,  is  the  chief 
source  of  the  supply  of  this  commodity,  the  output  of  which 
has  steadily  increased  over  the  last  30  years,  notwithstanding 
that  it  is  not  being  reproduced,  except  to  a  vcr^'  inappreciable 
extent,  in  the  existing  forests,  and  these  are  being  rapidly 
cut  down  now,  because  of  the  commercial  value  of  the 
timber.  The  cause  of  the  increased  output  is  of  course 
that  a  greater  number  of  men  are  now  engaged  in  gum 
digging,  attracted,  doubtless,  by  the  higher  price  paid  for 
the  gum  and  by  the  comparatively  eiif-y  and  independent 
mode  of  life  the  occupation  affords.  Within  a  measurable 
period  of  time  the  production  of  this  gum  must  cease  ; 
although  competent  persons  estimate  that  it  will  take  .50 
years  at  least,  at  the  present  rate,  to  exhaust  the  gum 
deposits  in  the  Auckland  district.  It  is  a  remarkable  fact 
that  new  parties  of  diggers  have  been  known  to  work  over 
the  same  piece  of  ground  year  after  year,  and  that  the  last 
to  work  it  have  obtained  as  much  gum  as  the  first.  In 
some  cases  gum-bearing  land  has  been  purchased  from  the 
Crown  for  settlement  purposes,  and  the  gum  unearthed  in 
ploughing  it  has  sold  for  enough  to  pay  the  purchase-money 
of  the  land,  and  for  ploughing,  fencing,  and  sowing  it  as 
well. 

The  ordinary  method  of  searching  for  the  gum  is  by  lirst 
feeliD<T  for  it  a  little  below  the  surface  with  a  steel-pointed 
piece  of  iron  about  i  in.  in  diameter  and  4  ft.  long,  called  a 
"  gum-spear,"  and  then  digging  it  out  with  an  ordinarj' 
spade.  A  skilful  and  industrious  digger  can  earn  as  much 
as  3/.  to  4Z.  per  week  at  the  work,  and  even  children  can 
make  a  few  shillings  a  day  at  it.  As,  however,  the  gum- 
fields  offer  a  refuge  for  all  sorts  and  conditions  of  men, 
many  who  are  old  and  intirm  resort  to  them,  and  so  the 
average  earnings  of  those  engaged  in  the  work  is  reduced 
to  1/.  15a\  to  21.  per  week. 

The  gum  is  used  principally  in  the  manufacture  of  varnish, 
but  it  is  found  useful  for  many  other  purposes,  such  as 
dressing  "glazed"  calicoes,  &c.  The  best  qualit}-,  v.hich  is 
scarce,  is  worth  as  much  as  81.  to  10/.  per  cwt.,  while  the 
poorest  quality  is  worth  only  about  1/.  per  cwt.  ia 
London. 

The  following  are  the  quantities  and  values  of  the  exports 
in  10-year  periods  since  1853:  — 


Tear. 


Tons. 


Pounds. 


1853 

829 

1.5,971 

1861 

856 

9,S88 

1871 

5,054 

167,958 

1881 

5,460 

253,778 

1891 

8.388 

437,056 

This  last  is  the  highest  value  for  any  year.  In  1888  the 
number  of  'tons  was  the  greatest,  8,482 ;  but  the  value, 
380,033/.,  Avas  less  than  last  year's. — Board  of  Trade 
Journal. 

Dyeing  .\^'d  Finishing  of  Textiles  rx  the  United 

States. 

A  report  on  the  dyeing  and  finishing  of  textiles  as  a  distinct 
industry  has  just  been  presented  in  a  Bulletin  issued  by  the 
Census  Office  at  "Washington.  According  to  this  report 
there  were  248  establishments  devoted  to  dyeing  and 
finishing  textiles  in  1890,  as  compared  with  191  in  1880,  an 
increase  of  29 '84  per  cent.  The  capital  invested  in  these 
establishments  amounted  to  38,4.')0,800  dols.  in  1890,  as 
compared  with   26,223,981  dols.  in    1880,   an   increase   of 


46-62  per  cent,  The  total  for  1890,  is  should  be  explained, 
does  not  include  hired  property  to  the  value  of  1,819,779 
dols.,  Avhich  is  omitted  for  comparative  purposes,  inasmuch 
as  this  item  was  not  reported  at  the  Census  of  1880.  The 
number  of  hands  employed  increased  from  16,698  to  20,267, 
an  increase  of  21 '37  per  cent.  The  amount  of  wages  paid 
increased  from  6,474,.364  dols.  to  9,717,011  dols.,  an  increase 
of  .50-08  per  cent.  '  iliscellaneous  expenses,  which  were 
not  included  in  the  statistics  for  1880,  amounted  in  1890  to 
3,1.54,319  dols.  The  cost  of  materials  decreased  from 
13,664,295  dols.  in  1860  to  12,362,082  dols.  in  1890,  a 
decrease  of  9- 53  per  cent.,  and  the  total  value  of  work  done 
.'^howed  a  decrease  from  32,297.420  dols.  to  28,900,560 
dols.,  a  decline  of  10*52  per  cent. 

In  spite  of  the  decrease  shown  in  the  total  value  of  the 
work  done  there  has,  it  will  be  seen,  been  an  increase  in  the 
amount  of  wages  paid.  There  was  also  an  increase  in  the 
average  amount  of  wages  per  employe,  which  increased  from 
.187-73  dols.  in  1880  to  479-45  tiols.  in  1890.  This  increase 
in  average  earnings  is  attributed  to  more  regular  employ- 
ment, a  large  increase  in  the  number  of  males  earning  the 
higher  rate  of  wages,  a  small  increase  in  the  number  of 
women,  and  a  marked  diminution  in  the  number  of  children 
emploj-ed.  It  appears  that  the  number  of  males  employed 
in  1890  was  17,146  as  compared  with  12,788  in  1880,  an 
increase  of  4.358 ;  the  number  of  women  emploA'ed 
increased  from  2,038  in  1880  to  2,328  in  1890,  an  increase 
of  290;  and  the  number  of  children  employed  fell  off  from 
1,872  in  1880  to  793  in  1890,  a  decrease  of  1,079. 
Expressed  in  percentages,  these  comparisons  show  that 
while  there  was  an  increase  of  38-08  per  cent,  in  the 
number  of  males  employed,  there  was  an  increase  of  only 
14-23  per  cent,  in  the  number  of  females,  and  there  was  a 
decrease  of  57  -  64  per  cent,  in  the  number  of  children 
employed. 

It  is  explained  that  the  tables  given  in  the  report  do  not 
embrace  the  statistics  of  establi-ibments  connected  with 
cotton,  woollen,  or  silk  factories,  but  show  only  the  opera- 
tions of  independent  dyeworks,  bleacheries,  and  print  works, 
the  value  of  the  products  reported  being  merely  the  values 
added  to  the  fabrics  by  the  processes  of  dyeing  and  finish- 
ing. ^Much  of  the  dyeing  and  finishing  is  done  b}-  the 
manufacturers  themselves,  the  data  showing  that,  while 
chemicals  and  dyestuffs  to  the  value  of  8,407,693  dols.  were 
consumed  during  the  Census  year  in  the  establishments 
devoted  exclusively  to  this  industry,  the  silk,  cotton,  and 
woollen  mills  in  which  dyeing  and  finishing  is  done,  used 
chemicals  and  dyestuffs  valued  at  11,278,970  dols.,  divided 
as  follows  : — In  woollen  mills,  6,453,665  dols. ;  in  cotton 
mills,  4,266,773  dols.;  and  in  silk  mills,  558,532  dols. 
These  figures  show  that,  as  a  matter  of  fact,  more  dyeing 
and  finishing  was  done  in  the  textile  mills  than  in  the 
establishments  devoted  to  d3eing  and  finishing  alone. 

Eeference  is  made  in  the  report  to  an  anomaly  presented 
by  the  statistics  given,  which  show  that  while  there  has 
been  an  increase  in  the  number  of  establishments  engaged 
in  the  industry,  in  the  amount  of  capital  invested,  and  the 
amount  of  wages  paid,  the  increase  amounting  to  29  -  84  per 
cent,  in  the  first  item,  46-62  per  cent,  in  the  second,  and 
50-08  per  cent,  in  the  third,  there  has  been  a  decrease  in 
the  total  value  of  work  done  amounting  to  10-52  per  cent. 
Touching  the  apparent  increase  of  capital,  the  report  says 
that  the  large  increase  shown  in  this  item  for  the  past 
decade  is  partly  due  to  the  fact  that  invested  capital,  as 
returned  at  the  Census  of  1880,  did  not  take  cognizance  of 
all  items  that  properly  embrace  "  live  assets,"  which  it  is 
believed  were  for  the  first  time  fully  included  at  the  Census 
of  1890,  and  that  in  makmg  comparison  between  the 
returns  of  capital  invested  at  the  two  Census  periods  these 
facts  should  be  carefully  borne  in  mind. 

Regarding  the  decrease  in  value  of  the  work  done,  the 
report  says : — 

"  Dyers  and  finishers  explain  that  the  decrease  in  value 
of  the  work  done,  as  reported  for  1890,  is  due  to  the  fact 
that  competition  and  improved  processes  have  reduced  their 
charges  for  work  at  least  25  per  cent.  The  market 
cost  of  chemicals  and  dyestuffs  remains  about  the  same, 
but  it  is  not  necessary  to  use  as  much  of  these  articles  now, 
in  a  given  quantity  of  goods,  as  was  employed  at  the  Census 
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period  of    1880,      This   is  particularly  noticeable    in   the 

luanufiietures  of  silk,  as  by  the  introduction  of  machinery 
operated  l)v  jtowir  it  is  now  possible  to  do  work  that  ten 
years  ago  could  only  be  performed  by  hand.  Therefore, 
the  decrease  in  the  value  ot  work  done  is  not  due  to  an 
increase  in  the  number  of  manufacturers  of  textiles  doing 
their  own  dyeing  and  tinishing,  since  tlie  proportion  of  such 
manufacturers  in  1H'.)0  is  about  the  same  us  in  1880." 

Touching  tlie  relation  between  the  cost  of  materials  and 
the  value  of  the  work  done,  the  HuUelin  says  : — 

"  At  the  Census  of  1880  the  cost  of  materials  and  wages 
was  :i(),l:!8, <).")'.)  dols.  to  give  a  product  of  3l', 297,4:20  dols.  ; 
while  at  the  Census  of  18'.I0  the  cost  of  these  two  principal 
items  was  :2-J,(l7'.i,0'.i:?  dols.  to  give  a  product  of  ii«,'.)00,.j60 
dols.  Thus  materials  and  wages  cost  G2-85  per  cent,  of  the 
value  of  work  done  at  the  former  Census  year,  while  at  the 
present  Census  the  percentage  has  risen  to  76  •40.  The 
work  done,  both  in  quantity  and  value,  is  principally  in 
dyeing,  bleaching,  and  printing  cotton  yarns  and  piece 
goods.  The  amount  of  28,000,. 560  dols.  given  as  value  of 
product  of  dyehouses,  bleacheries,  and  print  works,  does 
not  show  the  full  value  added  to  textile  manufactures  by 
these  processes.  In  the  woollen  mills  chemicals  and  dye- 
stutfs  costing  6, 4.5.'?, 665  dols.  were  used.  From  the  returns 
made  by  mauufacturers  it  is  found  that  the  cost  of  these 
materials  is  ;56'  18  per  cent,  of  the  added  value.  Applying 
this  basis  of  compilation  it  would  appear  that  the  added 
value  of  work  done  in  woollen  mills  is  17,S37,659  dols. 
Chemicals  and  dyestuffs  costing  4,266,773  dols.  were  used 
in  cotton  mills.  The  cost  of  these  chemicals  and  dyestuffs, 
according  to  the  returns  of  establishments  dyeing,  printing, 
and  bleaching  cotton  goods,  is  26*61  per  cent,  of  the  value 
added  b}'  these  processes,  which  would  make  the  value  of 
the  work  done  16,034,472  dols.  In  silk  mills  the  chemicals 
and  dyestuffs  cost  37  21  per  cent,  of  the  value  added  by 
their  use.  The  cost  of  these  materials  is  558,532  dols.,  and 
the  value  of  the  work  done,  which  means  the  cost  of  the 
dyestuffs  plus  the  value  added  by  their  use,  is  1,501,027  dols. 
The  value  of  this  work  done  in  mills  engaged  in  textile 
manufactures  is  therefore,  approximatelj%  as  follows : — 
Cotton,  16,034,472  dols.;  woollen,  17,837,659  dols.;  silk, 
1,501,027  dols.;  total,  35,373,158  dols.  Adding  this  total 
to  the  value  of  work  done  in  establishments  devoted  exclu- 
sively to  dyeing  and  finishing  textiles,  the  gross  value  added 
by  dyeing,  bleaching,  and  printing  is  shown  to  be  64,273,718 
dols." — Ibid. 


TuE  Economic  Coxditiox  of   the  Philippise  Islands. 

M.  Paul  Dreyfus,  writing  in  the  Economiste  Francais 
for  the  19th  Xovember,  with  reference  to  the  products, 
trade,  and  shipping  of  the  Philippine  Islands,  supplies  the 
following  information  : — 

The  cultivation  of  sugar  has  diminished;  in  1873,  136,111 
hectares  were  planted  with  canes,  against  58,779  in  1891, 
but  that  of  coffee  has  extended.  Of  this  article  20,000 
(juintals  were  harvested  in  1850  against  80,000  piculs  in 
1890,  and  120,080  in  1891  ;  the  production  of  cotton  has 
largely  diminished,  and  it  has  ceased  to  contribute  a  large 
proportion  of  the  exports,  but  it  may  recover  if,  as  has  been 
several  times  suggested,  cotton  tissue  factories  are  started 
in  the  Philippines. 

The  manufacture  of  coprah  instead  of  improving  yields 
at  the  present  time  rather  inferior  products,  owing  to  the 
deplorable  processes  introduced  into  its  preparation  by  the 
Chinese.  The  same  mviy  be  said  for  indigo  and  gutta- 
percha. The  stores  at  Manila  contain  at  the  present  time 
gutta-percha  to  the  value  of  80,000  piastres,  rejected  by 
the  European  markets  by  reason  of  the  adulteration  to 
which  it  has  been  subjected  and  by  which  it  has  depreciated 
in  value. 

Tobacco  has  largely  gained  in  quality  since  the  exporters 
have  grown  it  themselves  in  special  plantations,  instead  of 
purchasing  it  as  formerly  from  the  Chinese  and  the  Indians. 
—Ibid. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

AuSTUIA-HlNCAKV. 

Prepared  Mr.dicinen. 

Prepared  medicines  and  cosmetics,  if  not  imported  for 
druggists,  require  a  sjjecial  permission  from  the  Customs 
authorities  for  importation. 

Medical  preparations,  the  recipes  for  the  making  of  which 
are  not  open  to  the  inspection  of  the  physicians  at  the  drug 
stores,  or  for  which  the  substance  of  the  medicine  cannot 
be  ascertained  exactly  as  to  the  quantity  and  quality  from 
the  recipe  presented,  are  not  allowed  to  be  offered  for  sale 
or  to  be  sold,  even  in  the  drug  stores. 

The  offering  for  sale  and  the  sale  of  pharmaceutical 
preparations,  without  distinction,  whether  the^-  have  been 
prepared  according  to  the  prescriptions  of  the  Austrian 
Pharmacopceia,  or  of  that  of  other  countries,  are  permitted 
only  to  and  in  the  drug  stores. 

Exempt  from  these  regulations  are  the  dietetic  and 
cosmetic  preparations  ;  further,  all  mineral  waters  and 
artificial  imitations  of  the  same,  and  surgical  dressings. 

Prepared  solutions  of  mineral  salts  in  water,  which  in 
their  appearance  present  themselves  as  natural  mineral 
waters,  without,  however,  being  prepared  according  to  such, 
may  ovAy  be  sold  in  the  drug  stores. 

For  tl'.ese  reasons,  coupled  with  the  fact  that  all  medical 
preparations  arc  excluded  from  protection  by  the  Patent 
Laws  in  Austria,  there  cannot  virtually  exist  any  patent 
medicines  in  Austria,  that  is,  medicines  protected  by  law 
from  imitation.— K.  E.  M. 

Mexico. 
German  Chemicals  and  Surgical  Instruments. 

In  Mexico,  if  we  may  accept  the  German  Consul's  state- 
ments, chemicals  have  lately  been  imported  from  Germany 
exclusively,  with  the  exception  of  a  few  heavy  articles  such 
as  bleaohing-powder,  chlorate  of  potash,  and  caustic  soda, 
which  Great  Britain  supplies  at  a  lower  rate.  Sulphurix;, 
hydrochloric,  and  nitric  acid  are  manufactured  m  the 
country.  Sulphate  of  copper — an  important  article  for  the 
Mexican  market — is  of  German  origin,  but  English  and 
American  mining  companies  also  import  a  good  deal  of 
English  vitriol.  Quicksilver  is  obtained  in  Mexico,  but  a 
good  deal  also  comes  from  London  and  San  Francisco,  and 
a  little  Russian  quicksilver  from  Hamburg.  Surgical 
instruments  are  mostly  of  Bavarian  and  Viennese  manu- 
facture. If  some  French  goods  are  still  used  it  is  because 
manj-  medical  men  have  studied  in  France  and  follow 
French  methods ;  but  since  the  Berlin  Medical  Congress  a 
certain  preference  for  German  medicinal  preparations  and 
instruments  shows  itself,  and  many  students  already  apply 
themselves  to  the  acquisition  of  the  German  language. 
Optical  instruments  are  principally  German,  and  to  a  slight 
extent  French  or  Austrian.     Chemist  and  Di-uggist. 

Peru. 

Coca  Leaves. 

In  1891,  204,922  kilos  of  coca  leaves  were  exported  from 
the  Peruvian  port  of  Arequipa.  Almost  the  whole  of  this 
was  produced  in  Cuzco,  and  for  the  first  time  a  few  parcels 
of  inferior  quality  were  received  from  Bolivia  for  export 
by  this  route.  The  bulk  went  to  Hamburg,  small  shipments 
to  New  York  and  Lima. 

Miitico  and  Rhufania. 

The  exports  of  matico  from  Arequipa  in  1891  amounted 
to  1,362  kilos.,  and  of  rhatania-root  to  3,854  kilos. 

Morocco. 

Gum  Arabic. 

The  exports  in  1891  were  287  tons,  of  which  white 
Senegal  gum  forms  the  principal  item ;  next  to  this  come 
gum   Amrad  and  brown  Barbary  (Berbera)  gtim,  but   the 
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two  latter  are  of  very  inferior  importance.  The  Senegal 
gum  is  brought  into  commerce  under  the  name  of  white 
Mogadore  gum,  and  is  brought  by  caravans  from  Timbuctoo 
to  Tissounin  and  Tinduft  at  the  Moroccan  frontier.  There 
it  is  taken  in  barter  by  local  merchants,  who  carry  it  to 
market  in  Mogadore.  Since  1889  the  prices  have  fallen 
100  per  cent.  The  highest  figure  ever  attained  by  this  gum 
was  in  1887,  after  the  closing  of  the  Soudan,  when  it 
realised  44  douros  per  50  kilos. 

Sandaiach. 

The  very  large  crop  of  1891  was  directly,  due  to  the 
failure  of  the  harvest  of  other  Morocco  produce,  for  in 
years  of  plenty  the  Arabs  do  not  care  to  take  the  trouble 
to  tap  the  sandarach  trees,  which  is  a  work  requiring  great 
time  and  trouble,  as  the  trees  have  to  be  felled  in  the 
summer  in  order  to  collect  the  resin  in  the  autumn.  Until 
last  year  all  the  acacia  and  sandarach  exported  were  sent 
to  London ;  but  since  German  steamships  call  at  the 
Moroccan  ports,  a  direct  export  trade  with  Germany  has 
sprung  up,  which  absorbed  39  tons  of  sandarach  last  year. 
Sandarach  is  collected  exclusively  in  the  province  of  Haha, 
and  ihe  only  port  of  shipment  is  Mogadore. 

The  exports  from  Mogadore  were,  in  1891  :  — 


Germany.      Englignd.        France. 


Spain. 


Cumin-seed  . . 
Acacia  gum . . 
Sandarach  . . . 
Orris-root.... 
Beeswax 


Tons. 
•21 

Tons. 

1 

Tons. 
13 

Tons 
13 

30 

253 

3 

.. 

3!ii- 

155 

45 

.. 

131 

7 

m 

.. 

25 

129 

40 

.. 

Servia. 
Dnigs  and  Chemicals. 

Last  year  the  importation  of  drugs  increased  somewhat, 
and  concessions  for  five  new  pharmacies  were  granted. 
Nitric,  hydrochloric,  and  sulphuric  acids,  all  of  very  inferior 
quality,  are  imported  from  Austria  and  Hungary,  and  dry 
plates  for  photographic  use,  formerly  only  sold  by  Belgium, 
are  now  also  purchased  in  Austria.  Silver  and  albuminised 
paper  come  from  Austria,  surgical  instruments  and  bandages 
from  Germany  and  Austria,  mineral  waters  are  still  brought 
from  abroad,  although  the  Servian  Government  are  doing 
what  they  can  to  promote  the  sale  of  the  native  waters. 
Uyes  come  from  Germany  and  Austria,  common  varnishes 
only  from  Austria,  fine  varnishes  exclusively  from  England. 
Perfumes  and  scented  soap  come  from  France,  England, 
and  Germany. 

Spain, 
Quicksilver. 

The  Austrian  (Xorthern  Spanish)  mines  produced  120  tons 
of  quicksilver  last  year,  valued  at  21,000/.,  as  compared 
with  60  tons,  valued  at  12,300/.,  in  1890  ;  all  is  exported  to 
the  United  Kingdom. 

Drugs. 

Consul  Rawson  Walker,  of  the  Corunna  District,  reports 
that  the  import  of  drugs  showed  an  increase  from  440  tons 
in  1890,  valued  at  15,840/.,  to  500  tons  in  1891,  the  value 
being  19,800/,,  or  3,960/.  more.— Ibid. 

Sweden. 
Soda  Manufacture, 
A  manufactory  of  soda  is  being  established  at  Landscrona, 
This  article  has"  hitherto  principally   been  imported  from 
England. 

United  States. 
Manufacture  of  Manure. 

Up  till  four  years  ago  the  district  of  Charleston  (in 
Florida)  imported  large  ([uantities  of  artificial  manures,  but 


this  is  no  longer  the  case.  There  is  an  immense  amount 
of  phosphatic  rock  in  the  district,  and  more  than  half  a 
million  tons  of  it  are  mined  annually,  the  production  of 
fertilisers  from  it  in  1891  amounting  to  287,975  tons. 
Concurrently,  sulphuric-acid  manufacture  has  developed, 
and  this  j-ear  a  number  of  mills  are  being  equipped  with  the 
necessary  appliances  for  making  sulphuric  acid  from  pyrites 
instead  of  brimstone  ;'  it  having  been  found  that  at  present 
prices  acid  can  be  made  from  pjrites  at  a  saving  of  50  to 
60  per  cent.  The  last  four  fertiliser-mills  built  are  said  to 
be  model  establishments,  combining  all  the  latest  improve- 
ments in  mill-construction,  acid-chambers,  wharves,  store- 
rooms, &c.  The  imports  used  in  the  manufacture  during 
18S0 — 91  were  21,676  tons  of  kainite,  25,556  tons  of  brim- 
stone, 2,014  tons  of  nitrate  of  soda,  3,232  tons  of  muriate 
of  potash,  and  5,500  tons  of  pyrites — the  aggregate  value 
being  about  880,000  dols. 

Turpentiyie. 

Charleston  is  also  a  centre  of  the  turpentine-distilling 
district.  The  Charleston  resin  and  turpentine  sheds  are 
situated  in  close  proximity  to  the  tracks  of  the  p]ast  Shore 
Kailway  Company,  and  are  convenient  to  the  docks  at 
which  vessels  loading  naval  stores  for  foreign  ports  are 
generalh'  mDored.  Eesin  and  turpentine  shipped  to  the 
north  can  be  taken  now,  without  breaking  bulk,  to  the 
wharves  of  the  New  York  steamship  line  and  loaded  directly 
into  the  ships.  For  many  years  Wilmington,  North  Caro- 
lina, was  the  principal  turpentine  market  in  America,  but 
as  the  Carolina  forests  have  been  gradually  worked  out, 
the  turpentine  hands  year  by  year  pushed  forward  into  the 
virgin  forests  of  South-west  Georgia,  Florida,  and  Alabama, 
so  that  at  the  present  daj'  Savannah  is  one  of  the  first 
turpentine-ports  in  the  world,  and  prices  elsewhere  are 
controlled  by  that  market.  But  notwithstanding  the  move- 
ment of  the  turpentine-distillers  and  resin  producers, 
Charleston  will  be  able  for  many  years  yet  to  do  a  fair 
share  of  the  business.  la  1890  —91  the  exports  of  spirits 
of  turpentine  amounted  to  18,512  casks,  and  of  resin  to 
135,105  barrels.    Half  of  the  spirit  comes  to  England. 

Soi-cu:. 

The  secretary  of  the  San  Bernardino  Borax  Mining  Com- 
pany, writes  to  Consol  Donohoe  that  the  average  price  of 
American  borax  in  1891  at  point  of  shipment  was  26/.  per 
ton,  and  that  the  average  cost  of  production  was  16/.  per 
ton.  He  adds:  "The  selling  price  of  26/.  per  ton  is  a 
competitive  price,  there  being  five  different  companies  pro- 
ducing borates  and  borax  in  California  and  Nevada,  all 
selling  to  different  buyers,  dealers,  and  consumers.  The 
product  of  the  Nevada  fields  has  greatly  fallen  off  by  partial 
exhaustion,  while  the  Death  Valley  fields  he  under  the 
present  prices." 

Californian  Olive  Oil. 

The  culture  of  the  olive  is  extending  iu  California.  The 
bulk  of  the  crop  is  manufactured  into  oil,  which  is  of  good 
(juality.  The  trees  do  not  become  productive  until  they  are 
about  eight  jears  old.  The  production  has  risen  from  590 
gallons  in  1888  to  11,011  gallons  in  1891. 

Chicago. 

The  amount  of  business  done  by  the  wholesale  drug  trade 
at  Chicago  was  valued  at  1,402,000/.  in  1889,  1,464,000/.  in 
189U,  and  1,567,000/.  iu  1891.  In  1891  there  was  an 
increase  of  more  than  20  per  cent,  in  chemical  productions 
and  30  per  cent,  in  the  cost  of  labour  in  the  manufacture, 
over  1890.  Competition  reduced  the  value  of  oil- mill 
products  by  nearly  50  per  cent. ;  the  soap  industry  brought 
in  1,650,000/.,  one  firm  alone  out  of  the  eight  houses  engaged 
in  the  business  producing  80,000,000  lbs. 

St.  Louis. 

26,952/.  worth  of  chemicals  and  drugs  were  imported  into 
St.  Louis  Inst  year  from  abroad  upon  which  6,309/.  duty 
was  paid. 
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Straits  .Skttlemknts. 

Langhtt  Petroleum. 

Pc'tioliuni  I'roin  lianjikat,  in  East  Sumatra,  now  Kuih  a 
«listnrl)injj  clfuirnt  in  tlie  oil  market,  lias  only  lately  come 
into  prominence  t'roin  beinp:  jjusheil  to  the  I'ront  by  ii 
company  started  in  Holland.  That  company,  through 
eoneessioni  from  native  chiefs,  had  secured  large  tracts  of 
oil  bearing  land  in  that  seeiion  of  Sumatra,  but  at  the 
outset  working  the  petroleum  wells  met  with  serious 
difficulty  from  the  inexperience  of  those  in  charge.  Trial 
borings  soon,  however,  disclosed  the  alleged  fact  that  the 
land  under  concession  contained  abundance  of  petroleum, 
so  that  every  well  sunk  yields  copiously.  Experience  and 
knowledge  of  the  work  apparently  soon  so  improved  matters 
that  the  report  of  the  company  just  issued  anticipates  an 
outturn  of  1,000  cases  a  day  before  the  end  of  the  year,  the 
intention  being  to  increase  the  output  to  2,000  cases  a  day 
l)efore  the  end  of  1893.  The  land  under  the  control  of  the 
company  borders  on  Aru  Hay,  which  is  the  only  seaport  in 
the  Straits  of  Malacca  on  the  east  coast  of  Sumatra  which 
is  accessible  to  large  vessels  ;  and  the  company  expects  to 
distribute  a  handsome  dividend  on  the  expected  outrun  of 
1,000  cases  a  day,  as  it  has  now  rights  over  40,000  hectares  of 
land.  In  the  report  mnch  is  made  of  the  fact  that  the  oil 
brought  to  market  has  met  with  a  favourable  recej)tioii  at 
I'ekang,  and  that  the  lower  cost  of  production  will  prove  to 
bo  s\n  advantage  against  American  and  Ilussian  competition. 
The  company  also  contemplates  the  building  of  tank  vessels 
to  convey  oil  from  Langkat  to  the  Straits  ports,  which  are 
only  a  few  hours'  steam  distant,  and  has  taken  steps  to  raise 
additional  capital.  The  chairman,  at  a  meeting  of  share- 
holders on  the  7th  of  June,  mentioned  as  an  encouraging 
sign  that  petroleum  which,  on  a  yield  of  1,000  cases  a  day, 
cost  the  company  onh-  1  dol.  per  case  could  be  sold  in 
I'enang  at  a  profit  for  1'40  dols.  per  case.  The  various 
influences  at  work  in  the  petroleum  oil  trade  in  the  far  Ea;t 
generally  and  Singapore  especially  are  such  that  prices  will 
run  down  to  an  exceedingly  low  ebb,  so  low,  in  fact  that 
the  largest  and  wealthiest  of  concerns  now  under  way  must 
necessarily  come  out  on  top.  There  is  already  the  nearly 
finished  tank  for  Batoum  oil  at  Pulau  Bukum ;  there  is  the 
Langkat  field  with  prospect  of  a  considerable  output  with  a 
complement  of  bu'k  tanks  ;  there  is  the  large  American 
case-oil  trade,  which  until  recently,  wholly  supplied 
Singapore ;  and  now  there  has  just  arrived  at  Singapore  an 
agent  of  the  Standard  Oil  Company  of  the  Uniied  States, 
who  has  come  with  a  view  of  seeing  whether  the  market 
here  cannot  be  worked  so  as  to  operate  against  the  Samuel's 
syndicate.  In  a  word,  the  object  of  the  Standard  Company's 
agent  is  competition.  He  will  look  over  the  Langkat  field 
and  consider  the  prospects  of  its  product  as  affecting  the 
jiiarket  in  the  Straits,  and  he  will  look  about  to  see  if  petro- 
leum tanks  need  bs  erected  at  some  convenient  spot  so  as 
to  be  in  close  competition  with  those  at  Pulau  Bukum. 

Nicaragua. 
Fibres. 

In  answer  to  an  inquiry  about  the  fibrous  plants  that  are 
indigenous  to  the  soil  of  Nicaragua  and  if  a  business  could 
be  carried  on  there  profitably  in  extracting  fibres,  the 
consul  has  collected  and  embodied  the  facts  contained  in 
this  report. 

This  question  will  interest  many,  as  it  is  well  known  that 
one  of  the  most  valuable  agricultural  products  is  fibre, 
which  enters  into  the  manufacture  of  rope,  cord,  sacks, 
osnabiirg,  and  the  various  classes  of  cloths  that  are  used  in 
packing  goods  for  transportation. 

The  vegetables  that  produce  fibres  are  numerous,  but  the 
one  most  cultivated  in  all  hot  climates  is  that  belonging  to 
the  family  of  agaves.  The  principal  fibre  of  this  family  is 
hennequen,  found  abundantly  in  Mexico,  and  which  has 
been  a  source  of  great  riches  to  Yucatan  and  other  depart- 
ments of  that  Eepublic.  In  Nicaragua  it  grows  perhaps 
more  vigorously  and  exuberantly  than  in  any  other  country ; 
especially  is  it  abundant  in  the  departments  of  Leon  and 
Chinendega.  With  a  view  to  foment  the  cultivation  of 
fibre,  the  Hon.  lloberto  Saeassa,  President  of  Nicaragua, 


then  a  representative  in  Cougress,  proposed  a  law  in  I88a, 
which  was  unanimously  adopted  by  Congress,  and  reference 
to  which  is  made  in  this  leport  later  on.  Notwithstanding 
that  law,  tlie  subject  did  not  receive  the  attention  that  it 
merited  ;  but  this  abundant  fountain  of  riches  remained 
inactive  until  lately,  when  a  Nicaraguan  genileman,  .Seuor 
Dr.  Don  Fernando  Sanchez,  wh:),  comprehending  all  the 
advantages  consequent  upon  the  culture  of  fibrous  plants, 
celebrated  a  contract  with  the  Government  for  the  cidti- 
vatioii  of  hennequen  and  for  the  exclusive  privilege  of 
manufacturing  sacks  and  cordage  with  this  fibre  fcr  a 
period  of  2.j  years. 

By  the  terms  of  this  contract  Mr.  Sanchez  binds  himself 
to  form  and  cultivate  a  plantation  of  peuca  that  will 
contain  not  less  than  500,0J0  plants  and  to  establish  and 
have  in  service  during  the  period  hereafter  mentioned 
machinery  that  may  be  necessary  to  extract  this  fibre  with 
a  capacity  sufficient  for  the  production  of  oOO  tons  of  fibre 
annually.  He  also  agrees  to  put  in  operation  the  machinery 
required  to  fabricate  not  less  than  I.'>0  tons  annually  of 
rope  and  a  like  amount  of  sacks.  The  plantation  must 
be  completely  esrablished  within  the  term  of  two  years, 
counting  from  the  date  of  the  ratification  of  this  con- 
cession, and  the  necessary  machinery  must  be  in  operation 
one  year  afterwards.  This  contract  was  ratified  by 
Congress  on  December  1st,  1891.  The  Governmeni  con- 
cedes to  Mr.  Sanchez  for  the  space  of  2.'>  years,  the 
exclusive  right  to  manufacture  rope  and  sacks  of  fibre  by 
means  of  machinery  moved  either  by  steam  or  hydraulic 
force.  Furthermore,  it  binds  itself  not  to  rebate  the 
duties  now  actually  existing  for  the  introduction  of  cables 
and  articles  of  cordage.  The  Government  agrees  t(j  pay 
the  freinht  on  the  machinery  that  ^Ir.  Sanchez  may- 
introduce,  within  the  term  of  three  years,  and  to  transport 
the  same  free  on  the  National  Kailroad,  save  if  he  shall 
have  sold  or  leased  the  same  at  the  date  of  introduction. 
During  the  continuance  of  this  concession  the  enterprise 
of  iMr.  Sanchez  will  be  esempt  from  all  fiscal  imposts. 
The  employes  will  be  relieved  from  military  service  in 
time  of  peace  and  at  all  times  from  public  duties.  The 
number  of  employes  will  be  fixed  in  accordance  with  the 
ideas  of  the  Government.  Should  Mr.  Sanchez  deem  it 
expedient  to  introduce  fibrous  plants  of  a  better  quality 
than  penca,  the  Government  will  contribute  .5  per  cent,  of  the 
cost  of  introduction  and  will  pay  the  freight ;  it  will  also 
transport  the  same  gratis  upon  the  National  Kailroad. 
Power  is  granted  Mr.  Sanchez  to  organise  a  company  for 
the  execution  of  this  contract. 

The  privileges  conceded  in  this  concession  become 
inoperative  if  the  plantation  is  not  formed  or  the  machinery 
is  not  in  full  working  order  within  a  period  of  three 
years  from  the  date  of  the  ratification  of  this  contract. 
It  also  becomes  null  and  void  if  the  works  are  su-peuded 
during  ten  cjnsecutive  months,  except  for  fortuitous 
circumstances. 

As  an  evidence  of  good  faith  ilr.  Sanchez  is  required  to 
give  either  a  bond  or  to  deposit  2,000  dols.  in  the 
Government  treasury.  So  far  as  the  Consul  has  been  able 
to  ascertain,  no  steps  have  been  taken  to  carry  out  the 
provisions  of  this  concession. 

The  law  of  March  13,  1883,  conceded  a  premium  of 
three  pesos  for  each  quintal  of  pita  or  bromelia  and  one 
peso  for  each  quintal  of  cabulla  {Agave  Americana}  that 
was  exported  in  fibre  or  manufactured.  This  law  was  to 
remain  in  operation  for  eight  years  from  the  date  of  the 
issuance  of  the  decree.  By  a  decree  dated  ^larch  16,  1889, 
the  provisions  of  the  law  of  March  13,  1883,  were 
extended. 

It  would  be  a  lengthy  task  to  enumerate  all  the  fibrous 
plants  that  grow  in  Nicaragua,  for,  besides  the  very  many 
that  belong  to  the  amaryllidaccous  family,  almost  all  palm 
trees  produce  fibres. 

The  principal  fibres  that  are  produced  and  utilised  in 
Nicaragua  are  the  pita,  bromelia  pita,  and  the  cabulla 
(^Agave  Americana).  Of  these  the  most  cultivated  is  the 
cabulla.  Panama  hats  are  manufactured  from  pita. 
Though  cabulla  and  pita  are  abundant,  they  are  not  so 
much  so  as  to  warrant  the  introduction  and  operation  of 
machinerv  for  the  extraction  of  fibres. 
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The  plants  that  produce  pita  and  cabulla  grow  generally 
in  rich  so:l  and  thrive  best  where  there  is  an  abundance  of 
ruin.  The  localities  where  the  most  and  the  best  cabulla 
is  produced  are  in  the  departments  alonnj  the  Atlantic 
coast.  These  fibres  are  found  in  places  very  difficult  of 
access. 

Fibrous  plants  have  not  as  yet  been  cultivated  to  any 
great  extent  in  Xicaragua,  for  the  natives  have  never 
thought  of  exporting  pita  or  cabulla.  They  are  satisfied  to 
sell  in  the  Republic  the  few  hundred  pounds  that  they 
extract.  The  Consul  thinks  that  if  mills  were  established 
there  would  be  no  diSicult3-  in  obtaining  a  suificiem  number 
of  labourers  to  collect  the  fibre  and  to  assist  in  its  trans- 
portation. As  will  be  noticed  in  the  previous  lines  of  this 
report,  the  extraction  of  pita  fibre  in  Nicaragua  has  become 
a  monopoly. 

The  methods  that  have  hitherto  been  employed  in  the 
extraction  of  fibres  are  very  primitive,  as  well  as  very  simple. 
The  leaves  are  first  soaked  for  several  days,  after  which 
they  are  beaten.  A  species  of  bamboo  is  next  split  in  two, 
through  which  the  leaves  are  drawn,  and  this  is  the  way  that 
the  fibre  is  extracted.  The  Consul  states  that  Senor  Don 
Ricardo  Contreras,  of  Leon,  has  an  apparatus  for  beneficiating 
cabulla.  The  apparatus  referred  to  is,  he  thinks,  the  only 
mechanical  appliance  used  in  Nicaragua  to  obtain  fibres. 

On  account  of  the  lunited  production,  there  is  uo  exporta- 
tion of  fibre.  All  that  is  produced  is  used  in  the  manu- 
facture of  hammocks,  hats,  and  rope,  the  articles  being 
sold  in  the  country.  It  would  not  pay  to  export  fibre  unless 
both  varieties  named  of  Agave  Americana  belonging  to 
the  natural  order  amaryUidacge  were  cultivated  aud  not  far 
from  a  seaport. 

Mexico. 

Tariff  Chanr/es, 

U.  S.  Cons.  Repts.  Nov.  pp.  42fi— 430. 

A  DEOUEE  just  promulgated  by  the  Government  relates  to 
the  Mexican  customs  taritt,  and  effects  man}-  important 
changes  therein.  These  changes  consist  of  very  material 
reductions  upon  certain  items ;  the  placing  of  one  item, 
i.e.,  waste  and  torn  paper,  pulse  of  vegetable  fibres,  &<;., 
used  for  manufacturing  purposes,  on  the  free  list ;  and  the 
removal  from  the  free  list  and  the  imposition  of  a  "  light 
dut}-  "  upon  about  twenty  items. 

The  decree  discloses,  as  the  reasons  for  these  respective 
changes,  the  fact  that  some  foreign  merchandise  is  so  heavily 
taxed  in  the  tariff  now  in  force  that  its  importation  has 
become  almost  null,  the  recent  depreciation  of  silver  and  the 
needs  of  the  federal  exchequer  urging  tiiat  articles  of  large 
consumption  hitherto  free  should  contribute  their  quota  of 
revenue. 

The  decree  takes  effect  on  December  1,  1892,  as  far  as 
concerns  merchandise  on  which  the  import  duties  are  therein 
reduced,  and  on  January  1,  1893,  as  far  as  concerns  other 
merchandise  ;  "  provided,  in  all  cases,  the  same  are  intro- 
duced by  the  frontier,  or  the  vessels  carrying  the  same  to 
the  port  of  destination  enter  such  port  after  the  hour  of 
midnight  of  the  day  just  preceding." 

Tariff  and  Custom  liules. 

The  federal  revenue  is  chiefly  derived  from  customs, 
imposts,  sale  of  stamps,  and  occupation  taxes,  and  hence 
the  importer  and  merchant  have  to  pay  into  the  treasury 
the  larger  portion  of  the  money  needed  to  meet  the  expenses 
of  the  Federal  Government,  and  hence,  also,  we  have  in 
Mexico  a  liigh  tariff,  primarily  for  revenue.  Every  business 
man  seeking  trade  in  Mexico  should  procure  a  copy  of  the 
^lexicau  tariff  and  make  a  thorough  study  of  the  require- 
ments of  the  law.  As  the  subject  is  so  extensive,  I  would 
recommend  every  American  merchant  to  limit  his  study  of 
the  tariff  to  the  classi's  of  merchandise  in  which  he  trades. 
There  are  general  rules  in  the  tariff  applying  to  all  importa- 
tions that  merit  close  examination. 

The  present  tariff,  recently  promulgated,  is  a  great  advance 
over  all  former  tariffs  in  simplification  and  reduction  of  classi- 
fication, and  it  possesses,  also,  the  great  advantage  of 
explanatory  notes  to  guide  importers  and  customs  oflScers 


in  the  determination  of  the  proper  classification  of  the 
importations. 

Customs  duties  are  specific,  and,  with  few  exceptions,  all 
importations  pay  duty  by  weight.  Weights  are  divided 
into  three  classes,  viz,  gross  (^bruto),  net  {neto),  and  legal 
{legal).  The  first  two  need  no  explanation,  but  the  legal 
weight  is  especially  a  feature  of  the  ^lexicau  tariff,  and  is 
the  weight  of  the  article,  with  that  of  the  bottle,  pasteboard, 
wooden  or  tin  box,  or  whatever  serves  as  a  wrapper  or 
holder  of  the  article  in  its  ultimate  or  smallest  packing,  and 
not  including  the  weight  of  the  outer  larger  box,  case,  or 
package  in  which  the  smaller  packages  are  contained  or 
the  straw,  excelsior,  or  paper  shavings  used  to  prevent  injury 
in  transportation.  To  illustrate:  Take,  for  example,  a  box 
containing  a  dozen  quart  bottles  of  mineral  water.  The 
water  in  each  bottle  will  weigh  two  pounds,  or  24  pounds  for 
the  dozen;  each  bottle  will  weigh  ij  pounds,  or  l.j  pounds 
for  all,  and  the  outer,  or  containing  box  will  weigh  8  pounds. 
Then  the  gross  weight  is  47  pounds,  the  net  weight  is  24 
pounds,  and  the  legal  weight  39  pounds. 

As  the  bulk  of  importations  pay  upon  weight,  and  mostly 
upon  gro-s  or  legal  Meights,  it  wiil  be  readily  seen  how 
great  is  the  importance  of  using  a  kind  of  packing  as  light 
as  consistent  with  safety  in  transpoitation.  The  precaution 
as  to  packing  is  le<s  forceful  when  duties  are  imposed  upon 
the  net  weight,  as  it  then  becomes  a  question  of  a  little  extra 
railroad  freight  save  in  cases  where  the  ultimate  destination 
cf  the  shipment  is  to  a  point  beyond  the  line  of  the  railroads. 
The  last  exception  needs  less  consideration,  owing  to  the 
rapid  extension  of  railroads  in  ^lexico.  Most  all  of  the 
larger  cities  of  the  Republic  have  rail  facilities,  and  in  all 
these  cities  are  large  importing  hou-es  that  are  depots  and 
distributing  centres  from  which  remoter  towns  beyond  the 
railroads  are  supplied.  At  thsse  centres  any  needed  repack- 
ing to  meet  the  requirements  of  mule  packing  and  mountain 
trails  will  be  done  ;  so  that  our  shippers  of  goods  to  Mexico 
need  only  consider  the  matter  of  packing  in  relation  to 
weight  as  affecting  duties  and  thereby  the  cost. 

It  is  very  important  that  each  package  should  bear  its 
mark  and  number,  so  as  to  be  easily  distinguished.  Old 
marks  and  numbers  should  be  carefully  erased,  because 
there  is  a  fine  up  to  1  dol.  for  each  package  having  more 
than  one  mark  or  number  or  if  the  mark  or  number  does 
not  correspond  with  that  indicated  in  the  consular  invoice. 
The  importance  of  carefully  marking  and  numbering  is  also 
due  to  the  practice  of  generally  examining  one  tenth  of  the 
number  of  packages,  and  the  inspector  designates  by  mark 
and  number  those  to  be  opened. 

The  rules  for  preparing  consular  invoices  and  manifests 
are  very  strict  and  should  be  carefullj-  studied.  Anj' 
omission  or  error,  even  clerical,  imposes  the  liabiltty  of  a 
fine. 

As  a  rule,  Mexican  merchants,  when  ordering  goods,  are 
very  particular  in  their  directions  how  goods  should  be 
packed,  labelled,  marked,  &c.  This  may  often  appear 
trifling  to  manufacturers  in  the  Tnited  States,  but  they  should 
remember  that  their  own  business  experience  may  widely 
differ  from  long-established  practices  in  Mexico. 

Customs  Fines. 

It  should  be  constantly  borne  in  mind  that  the  Mexican 
tariff  is  very  severe  in  the  matter  of  fines,  and  hence  it  will 
be  well  in  all  cases  to  have  importations  made  by  experienced 
customs  brokers. 

The  practice  of  giving  a  portion  of  the  fines  imposed  to 
the  officer  who  discovers  or  reports  the  cause  of  a  fine  acts 
naturally  as  a  strong  temptation  to  discover  all  possible 
errors  in  the  classification  of  the  entry.  Customs  officials 
consider  only  facts,  and  not  the  intention,  and  the  emuuera- 
tion  of  the  cases  In  which  fines  are  to  be  imposed  is  very 
large. 

Another  important  consideration  is  that  the  customs 
officials  will  not  express  an  opinion  upon  the  duties  any 
given  importation  should  pay  or  indicate  the  proper  classi- 
fication and  manner  of  declaring  the  importation.  ^Vhen- 
ever  goods  are  not  plainly  specified  in  the  tariff  and  there  is 
the  least  doubt  as  to  proper  declaration  and  classification, 
the  best  way,  in  advance  of  importation,  is  to  send  samples 
to  the  secretary  of  the  treasury,  city  of  Mexico  (Secretaria 
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de  Estado  y  del  Despacho  de  Hacienda  y  Credito  Publico), 
or,  if  samples  cannot  be  seat,  cuts  .showin;j  kinds  of  goods 
and  full  description  of  the  same  should  be  sent  in  lieu  of 
samples  for  a  decision. 

Wcigh/s  and  Measures. 

The  metric  systein  is  the  legal  standard  for  weights  and 
measures  in  Mexico  ;  but  it  freciuently  happens  that  the  old 
Mexican  weights  and  measures  are  used,  and  hence  it  will 
l>e  well  to  remember  tliat  there  is  a  slight  difference  between 
the  Mexican  and  English  pound,  and  that  the  Mexican  inch 
is  sh  irter  than  onr  English  injh.  The  measures  for  cereals 
differ  also  in  most  of  the  .States  of  the  Republic. 

A  consideration  of  the  conmiercial  advantages  arisising 
from  the  use  of  the  metric  system  in  our  foreign  commerce, 
suggests  the  conclusion  that  our  old  Englisli  weights  and 
measures  arc  stum])]ing  blocks  to  our  Latin  neighbours, 
whose  commerce  we  seek. 

We  annually  lose  considerable  trade  with  Mexico  and  the 
other  New  World  nations,  owing  to  the  persistent  use  by 
our  merchants  and  manufacturers  of  the  Paiglish  weigbts 
and  measures  in  their  circulars,  catalogues,  and  prii.'C  lists. 
These  lists  are  not  infrequently  unintelligible  to  the  foreign 
buyer.  I  luive  been  in  a  large  exporting  liouse  in  New 
York  city  and  found  rhe  salesmen  totally  ignorant  of 
meters,  kilograms^  &c.  ( )ur  Erench,  German,  and  JJelgian 
competitors  all  use  the  metric  system,  and  Mexico  and  all 
the  nations  of  the  New  World  south  of  us  use  it.  The  use 
of  the  metric  system  was  authorised  l)y  our  laws  many  years 
ggo,  but  as  it  was  not  compulsory  we  still  cling  to  the  old 
system. 

Vain  Is  and  Oils. 

The  duty  on  oils,  paints,  varnishes,  and  painters'  utensils 
and  supplies  has  been  consideral.dy  reduced. 

Paints  should  be  shipped  ready  mixed  and  packed  as 
light  as  possible,  as  Caity  is  upon  gross  weight.  Oils  for 
mixing  paints  pay  double  the  duty  imposed  upon  mixed 
paints. 

Painters'  brushes  pay  now  2^  cents  per  pound,  and  only 
best  grades  should  be  shipped.  Importations  for  all  the 
northern  portions  of  Mexico  are  exclusively  drawn  from  the 
United  States. 

Importations  of  illuminating  oils  are  confined  to  crude 
and  refined  petroleum  from  the  United  States.  Two 
American  companies  have  established  refineries  in  Mexico 
and  have  a  virtual  control  of  the  trade.  They  import  crude 
oils  from  the  United  States  in  tank  cars,  and  have  agencies 
in  all  the  principal  cities  of  Mexico.  The  high  duty  npoa 
refined  coal  oils,  gasohue,  &c.,  makes  direct  importations 
too  costly.  These  companies  also  produce  lubricating  oils. 
It  will  be  seen  that  the  field  is  now  well  covered  by  Ameri- 
can companies. 

Fish  oils  are  imported  to  a  limited  extent  for  use  in  miner's 
lamps,  and  comes  from  the  United  States.  The  duty  was 
formerly  about  2  dols.  per  gallon,  but  has  now  been  reduced 
to  40  cents  per  gallon. 

Until  a  few  years  ago  there  were  hardly  any  drug  importa- 
tions from  the  United  States.  Recently  some  pushing 
energetic  firms  have  sent  agents  to  Mexico  speaking  Spanish 
and  well  acquainted  with  the  trade,  and  it  is  astonishing  to 
see  what  good  results  have  been  accomplished.  American 
preparations,  and  especially  proprietary  medicines,  are  now 
seen  in  most  drug  stores.  Before,  and  now  to  a  great 
extent,  French  ]jatent  medicines  were  the  only  ones  in 
demand  or  known. 

The  great  majority  of  drug  stores  are  owned  by  practising 
physicians,  who  are  very  familiar  with  French  prescriptions, 
having  used  French  text-books  in  their  studies,  and  they 
give  the  preference  to  French  drugs. 

The  sale  of  patent  medicine  is  less  than  in  the  United 
States,  relatively,  on  account  of  higher  duties.  Sulphate  of 
quinine  is  now  lightly  taxed,  and  much  is  used  and  largely 
imported  from  the  United  States. 

With  the  exception  of  Florida  water,  imported  in  large 
quantities  and  sold  even  by  grocers,  few  articles  of  per- 
fumeryare  now  imported  from  the  United  States.  Perfumery 
is  from  France  chiefly,  and  in  spite  of  high  duties,  is  largely 
used. 


Ordinary  unscented  soaps  cannot  be  imported  on  account 
of  duties.  Fine  toilet  soaps  are  heavily  taxed,  and  demand 
for  them  is  confined  to  the  richer  classes.  Coeoanut  soap 
can  be  imported,  as  it  i)ayH  the  light  duf}'  of  2.'j  cents  per 
kilogram  gross  weight,  and  is  very  largely  used  in  Mexico 
for  toilet  purposes.  Medicinal  soaps  fare  better  as  to  duties, 
but  shippers  should  be  sure  that  what  they  call  medicinal 
soaps  are  so  classed  by  the  Mexican  tariff.  The  new  tariff 
is  a  great  improvement  on  former  imposts,  and  the  explana- 
tory notes  are  of  the  greatest  help.  Nothing  is  harder  than 
to  prepare  the  Mexican  customs  papers  for  an  invoice  of 
drugs.  The  danger  of  fines  is  very  great,  and  an  exhaustive 
study  of  the  tariff  is  needed. 

To  7neet  the  requirements  of  the  country,  drugs,  whenever 
practicable,  should  carry  descriptions  and  directions  in 
Spanish.  French  drug  houses  have  issued  in  Spanish  some 
very  elegantly  illustrated  catalogues,  with  every  article 
shown  in  colours,  and  an  ingenious  scale  allows  actual  size 
of  goods  to  be  shown,  and  weights  are  given. 

Drugs  imported  into  Mexico  should  have  their  L;itin 
names  upon  packages.  Packing  of  all  drugs,  Ike,  shouM 
be  as  light  as  consistent  with  saft,-ty  in  transportation,  as  the 
weights  of  flasks,  bottles,  pasteboard  boxes,  and  all  interior 
wrappings  are  included  in  the  weight  of  goods  paying  duties 
upon  legal  weights. 

Caustic  soda  in  drums  is  very  largely  used  throughout 
Mexico  in  soap-making,  but  comes  exclusively  from  England, 
because  cheaper  ;  auil  unless  the  English  price  can  be  met, 
this  large  trade  must  remain  in  English  hands.  Large 
amounts  of  cotton-seed  oil  from  the  United  States  were 
imported  for  soap-making  prior  to  November  1891,  when  a 
duty  of  five  cents  per  pound  was  imposed,  and  imports  have 
almost  ceased.  Disinfectants,  hide  poisons,  and  sheep  dips 
are  on  the  free  list,  are  largely  used,  and  chiefly  come  from 
the  United  States. 


Glass  and  Glassware. 

Plate  glass  has  so  far  been  mostly  imported  from  Europe 
on  account  of  cheapness  and  freight  rates.  Until  recently 
the  reput;ition  of  European  plate  glass  has  been  favourable 
to  larger  importations  than  from  the  United  States  ;  but  this 
is  all  changed  now,  and  ourp  late-glass  manufacturers  have 
only  to  meet  European  prices  and  secure  as  low  rates  of 
freight  to  entirely  control  the  trade  in  Jlexico,  providing 
always  they  work  to  secure  it.  The  duty  is  10  cents  per 
pound  gross  weight  on  plates  of  39  inches  in  length  or  width 
and  about  7|-  cents  per  pound  for  larger  sizes.  As  no 
allowance  is  made  for  breakage  and  as  duty  is  levied  upon 
gross  weight,  it  is  evident  that  packing  should  he  as  light 
as  is  consistent  with  safety. 

Window  glass  of  an  inferior  quality  is  made  in  Mexico, 
but  .Vmerican  gla';3  is  now  more  widely  imported.  Glass  in 
houses  is  almost  a  luxury.  Many  houses  in  Mexico  are 
without  a  single  pane  of  glass  The  duty  is  the  same  as  for 
plate  glass. 

Of  table  glass  and  glass  for  druggists'  use  there  are  no 
manufactories  in  Mexico.  The  duty  of  20  cents  per  kilogram 
gross  weight  makes  glassware  of  all  kinds  verj^  expensive. 
Preference  is  given  to  lighter  weights.  This  line  was,  until 
recently,  entu-ely  from  Europe ;  but  now  some  orders  are 
placed  in  the  I'nited  States,  because  some  enterprising 
American  firms  have  sent  out  agents  and  distributed  cata- 
logues well  made  up  and  only  lacking  full  data  as  to  weights 
to^^be  complete.  This  line  affords  a  good  field  and  should 
worked  up. 

Crockery,  china,  ond  porcelain  are  now  mostly  imported 
fi-om  Eurojie.  The  duty  of  15  cents  per  kilogram  gross 
weight  ajiplies  to  plain  and  decorated  ware.  As  the 
consumption  is  large,  our  manufacturers  should  pay  more 
attention  to  this  line. 

Lamps  and  fittings  are  exclusively  from  the  United  States 
on  account  of  the  latest  improvements  being  American. 

Plated  lamps  of  metal  pay  duty  upon  the  metal  with 
which  they  are  plated.  China  and  glass  lamps  pay  on  china 
and  glass- 

Eottles  for  beer,  wine,  ginger  ale,  and  soda  water  are  in 
large  demand.  There  are  no  home  products,  and  supplies 
are  wholly  drawn  from  imports.     The  duty  on  bottles  will 
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be  removed  May  1,  1892,  and  should  largely  increase 
importations,  and  this  possibility  should  receive  attention. 

Lanterns  can  now  be  shipped  in  cases  ■without  pa3-ing 
duty  upon  the  packing. 

Electric -light  plants  are  now  well  established  in  most  towns 
of  any  size,  and  it  will  be  well  for  manufacturers  of  electroliers 
and  other  appliances  for  electric  lighting  to  send  their 
illustrated  catalogues  to  the  local  companies  or  to  hardware 
dealers. 

Paper  and  Stationery. 

The  tariff  in  force  since  November  1S91,  has  reduced  the 
duty  upon  plain  paper  of  all  kinds  and  largely  increased  the 
dutv  upon  paper  with  printed  or  engraved  headings  and 
upon  blank  books.  As  the  prices  of  American  papers  have 
l)een  greatly  reduced,  there  is  now  a  chance,  for  the  first 
time,  for  American  paper  to  enter  this  market,  entirely 
controlled  by  European  imjiortations  at  present.  The  duty  is 
upon  weight  exclusive  of  packing ;  and  hence  for  the  Mexican 
trade  paper  should  combine  lightness  with  strength  and 
sniocth  surface.  Paper  admitting  of  writing  upon  both 
sides  is  preferred.  As  there  is  a  difference  of  duty  of  nearly 
accents  per  pound  in  favour  of  unruled  -writmg,  bill,  and 
note  paper  as  against  ruled,  the  former  will  generally  be 
preferred.  Water  Hues  are  nit  considered  as  constituting 
ruled  paper. 

The  high  rates  of  interior  postage  cause  light-weight  writing 
paper  to  be  in  vogue.  Envelopes  should  also  be  light  and 
strong  and  coloured  (generally  blue  tinted)  to  prevent 
v.-riting  from  being  read  through  the  thin  envelope.  A  kind 
of  paper  very  much  used  in  Mexico  is  the  so-called  "  papel 
miuistro,"  used  for  all  official  documents  and  correspondence. 
In  dimensions  it  corresponds  to  our  foolscap,  but  size  may 
vary  slightly,  as  dimensions  are  not  fixed  by  law.  This 
paper  should  be  of  medium  weight,  unruled,  and  finished  to 
admit  of  writing  on  both  sides  of  sheet.  Large  envelopes 
to  contain  this  paper  when  folded  once  will  be  in  demand. 
It  is  believed  our  paper  mills  could  supply  satisfactory 
grades  of  this  official  paper,  of  which  the  consumption  is 
very  great.  ."samples  can  easily  be  procured  from  the 
departments,  or  any  L'nited  States  consul  can  mail  samples. 
A  paper  miil  is  in  process  of  construction  near  Mexico 
city.  The  question  will  be  what  grade  of  paper  it  will 
manufacture.  If  suitable  for  printing  purposes,  the  impor- 
tations will  be  considerably  reduced,  as  hitherto  only 
wrapping  paper  of  poor  quality  has  been  made  in  Mexico. 

The  paper  manufacturer  in  the  United  States  will  do  -well 
to  make  inquiries  as  to  sizes  mostly  used  for  newspapers. 
Newspapers  are  smaller  in  Mexico  than  in  the  United 
States.  The  largest  may  be  16  by  24  inches  and  the 
average  size  about  12  by  16  inches  and  even  less. 

Cardboard  should  have  an  increased  demand,  since  the 
new  tariff  taxes  visiting  cards  heavily,  and  they  will  be 
printed  and  engraved  in  the  country. 

Paper  bags  with  cuts,  name  of  merchant,  or  other  adver- 
tising matter  can  not  be  imported  and  pay  the  duty  on  the 
paper  alone. 

Wrapping  paper  of  straw  and  striped  coloured  paper  are 
ia  good  demand,  the  latter  especially.  It  should  be  as 
light  as  is  consistent  with  strength. 

Hitherto  the  excessive  duties  have  limited  the  use  of  wall 
papers  to  the  wealthy.  The  new  duties  of  about  5,  10,  and 
2.5  cents,  according  to  grade,  should  increase  the  demand. 
Cheap  wall  papers  in  bright  colours  and  flowered  designs 
are  preferred  and  will  find  a  good  sale. 

Pasteboard  acd  coloured  paper,  marbleized  paper,  and 
imitation  leather  for  bookbinding  will  have  ready  sales. 

It  is  impossible  to  state  rules  or  make  suggestions 
covering  all  cases,  but,  bearing  in  mind  that  paper  in  its 
many  manufactures  pays  duty  by  weight,  the  chief  require- 
ment for  I\Iesican  trade  is  strength  united  to  highest  degree 
of  lightness  possible.  Another  point  is  to  adapt  size  to  the 
use  paper  is  for  in  all  well-determined  cases,  thereby 
avoiding  paying  duties  upon  an  excess  of  paper.  A  few 
questions  of  the  buyer  as  to  sizes  and  grades  he  can  best 
use  will  secure  desired  results. 


Leather  and  Rubber  Goods. 

The  tariff  on  these  lines  of  goods  is  almost  prohibitive 
and  is  completely  so  on  the  cheaper  grades.  In  all  that 
makes  good  leather  that  of  the  United  States  will  compare 
most  favourably  with  European,  and  the  prices  are  evidently 
lower  on  many  grades  or  we  could  not  export  leather  to 
Europe ;  but,  notwithstanding  this  fact,  I  am  informed  that 
the  bulk  of  the  importations  of  leather  into  Mexico  comes 
from  Europe.  If  this  is  a  fact,  the  reasons  are  superior 
business  enterprise  on  the  part  of  European  dealers.  The 
duty  on  leather  of  any  and  all  grades  is  dol.  I'oO  per  kilogram 
or  2'2046  pounds. 

It  may  hi  of  interest  to  show  what  1  pounl  of  prime 
American  leather  will  cost  in  Mexico,  exclusive  of  freights  and 
commissions.  Good  oak-tanned  hainess  leather  is  now 
quoted  at  from  30  to  35  cents  per  pound.  Estimating  at  32 
cents  per  pound,  a  kilogram  will  cost  70^  cents  in  American 
coin  ;  this,  converted  to  Mexican  silver  at  the  present  rate  of 
exchange  of  I'.jO  dols.  will  be  1-05  dels,  per  kilog.  Adding 
the  duty  of  I'oO  dols.,  "we  will  have  2  oo  dols.  as  the  cost  in 
Mexico  of  1  pound  of  harness  leather  that  originall}"  cost  32 
cents,  without  any  allowance  for  freights,  commissions,  &c. 
The  best  grades  of  Mexican  harness  leather  cost  about  1-90 
dols.  to  2  dols.  The  finer  grades  of  calf,  kip,  and  pateut  and 
morocco  can  stand  such  a  heavy  duty. 

Practically  no  rubber  footwear  is  imported  to  Mexico. 
Eubber  pouchos  and  mackintoshes  come  almost  exclusively 
from  Europe,  because  cheaper  than  in  the  United  States. 
The  trade  in  this  line  of  rubber  goods  is  sufficiently  large  to 
merit  the  attention  of  our  rubber  manufacturers.  Patterns 
of  rubber  ponchos  can  easily  bs  secured.  Ponchos  and 
rubber  coats  for  the  Mexican  trade  should  have  three 
essential  points — cheapness,  light  weight,  and  a  certainty  not 
to  stick  when  rolled  up  for  any  time  in  hot  water. 


GENERAL    TRADE   NOTES. 

The  Consumption-  of  Wood  Pulp  in  GerMast. 

The  Prussian  Secretary  of  State  has  recently'  published 
an  interesting  report  upon  this  industry.  Scarcely  any 
other  branch  of  industry,  says  the  report,  has  shown  so 
rapid  an  extension  as  the  manufacture  of  chemical  pulp. 
Up  to  1882  the  greater  number  of  mills  still  worked  the 
soda  process.  After  Dr.  Mitscherlich's  claim  for  a  Eoyalty 
on  aH  pulp  made  by  the  sulphite  process  had  been  cancelled 
by  the  law  courts,  a  gi-eat  number  of  sulphite  works  were 
erected,  and  somewhat  anticipated  the  expected  greater 
consumption.  The  price  of  42  marks  per  100  kilos,  during 
the  time  of  the  monopoly  went  down  to  about  half  that 
figure,  in  spite  of  higher  cost  of  wood  and  coal,  and  the 
introduction  of  the  Compulsory  Workmen's  Insurance 
Fund. 

This  fall  has  caused  a  great  number  of  mills  to  work 
without  profit,  and  to  lose  even  the  interest  on  the  capital 
n vested.  Those  works  that  made  arrangements  with 
Dr.  Mitscherlich  realised  large  profits  during  the  time  of 
the  monopoly,  and  therefore  suffered  from  its  abolition, 
but  the  trade  as  a  whole  derived  a  great  benefit  from  this 
decision,  which  could  in  justice  not  have  been  otherwise. 
Nor  could  the  Austrian  and  the  vScandinavian  competition 
have  been  prevented  from  seriously  injuring  the  Prussian 
makers,  both  in  foreign  parts  and  in  their  own  country. 

The  present  production  of  chemical  pulp  is  about  150,000 
tons,  of  an  estimated  value  of  1,700,000/.  One-third  is 
exported  and  two-thirds  consumed  in  the  country.  The 
wood  necessary  for  this  production  is  a  million  cubic  metres, 
mostly  pine.  The  number  of  workmen  employed  is  about 
8,000!^  Of  the  150,000  tons  of  chemical  pulp"  only  12,500 
are  soda,  the  remaining  137,500  being  sulphite.  As  the 
production  in  1889  was  only  100,000  tons,  it  has  since  been 
increased  by  50  per  cent. 

The  exports  comprise  5,000  tons  of  soda  and  45,000  tons 
of  sulphite.  Of  the  62  factories  in  operation  in  1892,  only 
21  participate  in  the  export,  21  consume  their  own  pulp, 
and  do  not  sell  it,  and  21  sell  it  in  the  country  only. 
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Wood,  coal,  wages,  and  freights  are  all  factors  which 
place  the  (;erinan.s  at  a  very  great  disadvantage  as  com- 
pared with  their  Scandinavian  competitors.  Wood  there 
costs  half  as  much  as  in  Germany,  and  fuel  is  very  much 
cheaper.  The  late  great  rise  in  German  coal  has  injured 
the  (Jerman  paper  trade  all  the  more,  as  Germany  does 
not  possess  a  water-power  at  all  to  be  compared  with  that 
of  its  rivals,  A  third  disadvantage  was  the  running  up  of 
•wood  prices.  Hut  even  at  normal  wood  and  coal  prices  the 
Scandinavians  still  have  the  advantage.  Wages  are  much 
lower ;  nor  has  the  Scandinavian  maker  to  contribute  to  a 
workmen's  insurance  fund,  wliich  costs  the  (ierman  chemicid 
pulp  industry  1U,000Z.  per  annum. 

Freights  are  also  against  the  Germans.  The  steamers 
which  bring  the  cheap  English  coal  to  Norway  and  Sweden 
take  pulp  back  at  very  low  rates,  after  it  has  been  carried 
from  inland  works  to  the  ports  very  inexpensively  on  the 
numerous  canals.  The  saw  mills  offer  their  remnants  as 
fuel  at  almost  a  nominal  price  to  the  pulp-maker. 

Austria  has  also  many  advantages  over  Germany — 
cheaper  wages,  lower  freights,  and  State  assistance,  which 
often  shows  itself  in  an  exemption  from  taxation.  Nor  is 
the  import  duty  high  enough  to  prevent  foreign  pulp  from 
coming  into  Germany.  Considering  the  great  advantages 
the  foreign  competition  enjoys,  the  German  pulp-makers 
ask  for  assistance  through  lower  freights,  both  on  raw 
material  and  on  the  pulp  as  well  for  inland  sales  as  for 
exportation. 

If  in  spite  of  all  the  disadvantages  enumerated  above, 
the  German  chemical  industry  has  been  able  to  hold  its 
own  ;  this  is  simply  owing  to  its  superior  quality,  which  it 
is  stated  is  unrivalled  for  cleanness,  white  colour,  and  great 
strength  of  fibre.  So  says  this  official  report. —  Chemical 
Trade  Journal. 

The  Proposed  Patent  Law  Amexdmext. 

At  the  last  ordinary  meeting  of  the  Board  of  Directors  of 
the  Manchester  Chamber  of  Commerce  the  special  com- 
mittee appointed  to  consider  the  question  of  amending  the 
present  Patent  Law,  laid  their  report  before  the  Board. 

The  report  states  that  an  amendment  of  the  law  of 
Patents  is  desirable,  making  the  following  provisions  : — (1) 
an  official  preliminary  examination  of  applications  for 
patents  ;  (2)  the  compulsory  working  on  a  manufacturing 
scale  within  a  fixed  time  of  foreign  inventions  patented  in 
this  country  ;  and  (3)  the  restriction  of  the  power  to  amend 
specifications  of  patents.  At  the  suggestion  of  the  com- 
mittee the  Board  agreed  to  confine  its  efforts  at  present  to 
the  attainment  of  the  first  of  these  objects,  and  the  following 
resolution  was  passed  : — "  That  a  strong  recommendation  be 
made  to  the  Government  asking  it  to  take  early  steps  to 
bring  in  a  Bill  reforming  the  present  patent  laws,  so  as  to 
make  them,  so  far  as  relates  to  preliminary  examinations, 
analogous  to  the  law  and  practice  at  present  in  force  in  the 
United  States  of  America,  and  that  Chambers  of  Commerce, 
the  Institute  of  Inventors,  the  Chartered  Institute  of  Patent 
Agents,  the  Society  of  Chemical  Industry,  and  other  kindred 
Societies  be  invited  to  co-operate  in  this  movement," — Ibid. 

The  Russian  Platinum  Deposits. 

The  most  distinctive  feature  of  the  platinum  beds  in  the 
Ural  Mountains  is  that  in  them  the  metal  occurs  in  grains, 
embedded  in  a  layer  of  friable,  easily  washable  sand, 
whereas  in  Brazil  and  the  American  Andes  the  platinum 
occurs  in  hard  serpentine  rocks  as  an  ore,  and  is  never 
found  in  grain  form.  The  principal  districts  in  the  Urals 
in  which  platinum  is  found  are  at  Bisserski,  in  the  Govern- 
ment of  Perm,  in  the  district  of  Khotourski,  and  in  the 
State  properties  of  Goroblagodatski,  where  66  mining  con- 
cessions have  already  been  granted.  On  the  western 
declivity  of  the  Ural  Mountains  there  is  another  platinum 
bed,  near  the  river  Outka.  The  proportion  of  platinum 
grains  is  from  17  to  21  grms.  to  every  1,640  kilos,  of  sand. 
In  some  of  the  beds  the  thickness  of  the  turf  covering  the 
sand  does  not  exceed  from  2*16  metres  to  2-88  metres, 
while  in  others  it  varies  from  10' 80  metres  to  14  metres,  so 
that  it  becomes  necessary  to  work  underground.  The 
thickness  of  the  platinum  sands  does  not  vary  much.     The 


platinum  found  in  the  northern  district  contains  a  consi- 
derable proportion  of  gold,  whereas  that  found  in  the  Taghil 
district  contains  hardly  any.  They  are  also  very  different 
in  appearance.  The  former  appears  clear  and  very  brilliant, 
while  the  latter  is  of  a  dull  colour,  and  is  frequently  found 
mixed  with  rare  metals,  such  as  iridium  and  osmium.  The 
demand  for  platinum  for  industrial  purposes  only  dates 
from  the  last  twelve  or  fifteen  years.  It  is  now  largely  used 
for  electric  lighting  and  dynamo  conductors,  and  considerable 
quantities  of  platinum  are  also  employed  in  chemical  and 
other  factories.  During  the  last  twelve  ^-ears  the  annual 
production  of  platinum  has  averaged  about  .3,194  kilos.,  of 
which  half  has  been  derived  from  the  beds  in  the  north  of 
the  Ural  Mountains,  belonging  either  to  the  State  or  to 
private  persons.  Throughout  the  whole  world  only  about 
3,270  kilos,  of  platinum  are  annually  used  ;  but  it  is  anti- 
cipated that  this  amount  will  soon  be  considerably  increased, 
and  it  is  stated  that  the  platinum-beds  of  Bisserski  can 
alone  supply  the  total  quantity  required  for  the  consump- 
tion of  the  world.  When  the  demand  for  platinum  was 
insignificant,  and  the  price  very  low,  the  gold-miners  who 
found  platinum  while  seeking  gold  frequently,  it  is  stated, 
used  the  former  instead  of  lead  as  shot  for  firing  at  wild 
birds.  All  the  platinum  extracted  from  the  Ural  Mountains, 
after  having  paid  a  tax  of  3  per  cent,  in  kind,  is  sent  as  raw 
ore  to  St.  Petersburg  for  treatment  and  shipment  to  foreign 
markets. — Chemist  and  Druggist. 

Cyanide  of  Potassium  in  Mining. 

Cyanide  of  potassium  is  now  being  imported  largely  into 
New  Zealand  for  use  in  the  extraction  of  gold  from 
refractory  ores,  especially  in  the  Thames  district.  The 
duty  IS  15  per  cent.,  and  the  Government  having  been 
asked  to  remit  this  tax  when  the  cyanide  is  used  for  min- 
ing purposes,  have  agreed  to  do  so.  How  they  are  to 
distinguish  between  cyanide  for  photography  and  for 
mining  purposes  does  not  seem  clear. — Ibid. 

Japanese  Imports  of  Alcohol. 

The  Bulletin  du  Musee  Commercial  of  Brussels  publishes 
an  extract  from  a  report  by  the  Belgian  Legation  at 
Yokohama,  with  reference  to  the  importation  of  alcohol 
into  Japan.     The  following  is  a  translation  of  this  extract : — 

For  some  time  the  import  of  alcohol  into  Japan  has  been 
developing  in  a  marked  degree. 

Although  the  product  does  not  appear  under  a  special 
heading  in  the  Customs  returns,  the  value  of  the  alcohol 
introduced  into  Yokohama  during  the  first  eight  months  of 
the  year  1892  may  be  estimated  at  41,000^. 

This  enormous  importation  was  at  first  considered  as  a 
result  of  the  development  of  the  chemical  industry  in  the 
Empire.  But  it  would  appear  rather  that  this  alcohol, 
generally  of  a  very  inferior  quality,  is  used  not  only  to 
make  imitations  of  foreign  liqueurs,  but  also  to  supply 
many  of  the  shops  of  the  sellers  of  native  rice  brandy, 
which  is  being  replaced  among  certain  classes  of  the  popu- 
lation by  a  simple  mixture  of  coloured  alcohol  and  water. 

In  spite  of  the  data  given  in  the  official  statistics,  which 
classify  the  liquid  in  question  among  "  chemical  products 
not  distinguished,"  it  may  be  said,  however,  that  the  article 
is  to  a  great  extent  of  German  origin. 

The  importation  is  effected  either  in  casks  contain- 
ing 150  kilogrammes  net,  or  in  tin  cases.  For  alcohol 
of  95  degrees,  prices  vary  according  to  quality  between  Id. 
and  8d.  per  pound  (English) . — Board  of  Trade  Journal. 

The  Use  of  Wood  Pulp. 

The  Toronto  Monetari/  Times  for  the  2nd  December 
says  : — The  subject  of  the  cutting  of  young  trees  for  use  in 
the  manufacture  of  paper  is  discussed  in  the  annual  report 
of  the  New  York  State  Forest  Commission.  The  manu- 
facture of  wood  pulp  was  at  first  considered  a  matter  of 
economy  in  forestry  management,  as  it  furnished  a  market 
for  the  small-sized  timber  or  undergrowth.  But  the  con- 
sumption of  timber  by  the  pulp  mills  has  increased  so 
rapidly,  that  it  endangers  rather  than  promotes  the  welfare 
of  the  forests.      In  1891  the  timber  cut  for  wood   pulp  in 
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the  great  forest  of  Xorthern  New  York  was  equal  to  one- 
third  the  amount  cut  by  himbermen.  In  the  last  eiorht 
years  the  amount  used  for  this  purpose  has  increased  500 
per  cent.  This  increase  would  not  be  so  noticeable  were  it 
not  for  the  fact  that  only  young  trees  were  taken.  Only  a 
small  amount  of  pulp  timber  can  be  gathered  from  the 
limbs  and  tops  left  from  lumbering  operations. 

The  principal  supply  is  obtained  from  spruce  and  balsams, 
but  only  the  tree  trunks  of  these  varieties  are  available. 
The  mills  on  the  Upper  Hudson  use  poplar  to  the  extent  of 
2.T  per  cent.,  and  spruce  for  the  remainder,  but  the  propor- 
tion of  poplar  used  is  less  each  year.  Other  mills  use 
spruce,  balsam,  poplar,  and  a  small  second-growth  pine. 
Hemlock  is  used  to  some  extent  when  mixed  with  other 
woods,  and  tamarack  is  used  in  small  quantities,  but  no 
cedar  nor  hardwood  is  used. 

"Wood  pulp,  when  first  manufactured  in  this  country,  was 
used  for  paper  only,  but  new  uses  for  it  are  multiplying. 
It  is  used  to  some  extent  in  the  manufacture  of  gunpowder, 
and  uuder  the  name  of  indurated  fibre,  is  used  to  a  large 
extent  in  making  building  material,  furniture,  barrels,  and 
tubs. — Ibid. 


QCKEXSLAND    BiSMCTH. 

Queensland  has  now  become  one  of  the  important  sources 
of  the  world's  supply  of  bismuth,  although  at  j)resent  only 
one  mine  is  bemg  worked  : — viz.,  that  of  Flateau  and 
Tarrant,  at  Selheiiu,  in  the  Eavenswood  district.  In 
December  1891  the  property  was  visited  by  the  Under- 
Secretary  for  Mines,  who-  reports  that  it  had  upon  it  15 
engines,  representing  30  horse-power  and  seven  shafts 
down  to  82  feet  at  deepest.  The  value  of  the  ore  already 
produced  was  said  to  be  about  30,000/.  About  38  tons  of 
hand-dressed  ores,  averaging  17  per  cent,  to  18  per  cent., 
has  been  forwarded,  and  5  tons  of  30  per  cent,  ore  was  then 
ready.  The  property,  which  embraces  70  acres,  belongs  to 
what  is  known  as  the  "  Bismuth  King."  the  London  body 
which  controls  the  sale  of  the  metal.  The  machinery  cost 
about  7,000/.,  while  the  entire  expenditure  on  works  and 
mines  had  been  about  15,000Z.  A  number  of  buildings  were 
leased  to  workmen,  and  there  was  a  large  settlement  around 
the  mine. 

The  total  quantity  of  bismuth  raised  in  1890  in  Queens- 
land was  returned  at  31  tons,  valued  at  1,481/.;  in  1891, 
117  tons  valued  at  11,070/. — ■Chemist  and  Druggist. 


XiTRATE  OF  Soda. 
Shipments^  Consumption,  Stocks,  and  Prices,  from  1885  to  1892. 


1S87. 


1889. 


1891. 


Stocks  in  ContiQental  ports  on  31st  December Tons 

Consumption  iu  United  Kingdom  for  the  six  months  ending  „ 
31st  December. 

Do.  in  Continent       do.       do » 

Do.  in  United  Kingdom  for  the  12  months     do ., 

Do.  in  Continent  do.       do .. 

Do.  in  United  States  do.       do .. 

Do.  in  the  World  do.       do » 

Visible  supply  on  31st  December  (including  the  quantity  afloat, 
for— 

Europe  and  Stocks  in  United  Kingdom  and  Continent » 

London  Spot  price  on  31st  December per  Cwt. 


116,000 
22,000 
70,000 
95,000 

290,000 
■15,000 

130,000 

310,000 
lis.  Sd. 


50,000 

30,000 
145,000 

98,000 
385,000 

65,000 
518,000 


160,000 
32,000 
205,000 
105,000 
56-1,000 
80.000 
719,000 


191,000 
30,000 
153,000 
120,000 
703,000 
100,000 
923,000 


1892. 


Shipments  from  South  Anierican  ports  to  all 
months  ending  31st  December. 

parts  for  the  six 

Tons 

243,000 
420,000 
15^1,000 

40,000 

447,000 
680,000 
325,000 

1(1,000 

573,000 
930,000 
380,000 

30,000 

494,000 
759.000 
321,000 

23,000 

373,000 
784,000 

" 

"1 
1 
!- 

213,000 

Stocks  in  United  Kingdom  ports  :— 

1                 1 
lS8o.           1887.      1 

1889. 

1891. 

1892. 

9,000 
3,500 

Liverpool Tons        18,000           2,000 

London „            6,200           3,250 

11,000 
4,100 
14,900 

7,000 

3,900 

12,100 

20,000 

Out  ports ,      '     15,800         10,750 

i 
7,500     J 

18.1,000 
33,000 
192,000 
117,000 
(K5,000 
100,000 
902,000 


391,000  570,000     j       535,000    j       420.000 

9«.  8s.  45^.     i     9s.  IJfZ.     I     'Js.llil. 


-W.  Montgomery  &  Co.'s  Circcxar. 


FOREIGN  TRADE  RETUBNS. 
The  following  is  a  monthly  review  of  the  export  and 
import  trade  ot.  foreign  countries  in  chemical  and  allied 
products  such  as  are  produced  in  the  United  Kingdom. 
The  actual  amount  exported  by,  and  imported  into  Great 
Britain  being  specified  where  possible. 

Gekmakt. 
During  the  year  1890 — 91  there  were  91  saltworks  in 
operation  in  Germany,  from  which  there  were  extracted 
10,613,206  qumtals  of  sak ;  the  production  of  the  92  works 
operating  iu  1889 — yohavmg  Deen  10,054,324  quintals.  The 
exports  are  returned  as  below,  in  quintals  :  — 


1890--91. 

To  German  countries  not  in  the  Customs  Union . . .  94,916 

Belgium 225,384 

Denmark 60,907 

England 129,1<53 

Holland 240,297 

Austria-IIungary 222,233 

Russia 122,794 

Sweden 103.239 

British  India 576,06'l 

Australia 58,595 

Other  Countries 132,280 

Total  exports  1,965,872 
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Imports  in  1890 — 91  attained  to  only  26,199  qnintals,  of 
which  28,228  were  derived  from  Enghind,  and  1,1  GG  from 
Portuffiil. 


Aus'rui.v-IIu>'(;.vitY. 

The  following  are  the  returns  of  the  Statische  I'bersicht 
for  the  first  nine  months  of  1 892  (.January  to  September).  In 
the  under-mentioned  imports  every  item,  with  the  exception 
of  "  chemical  substances,"  shows  an  increase,  while  in  the 
exports,  gums  and  resins,  minerals  and  chemical  substances, 
show  an  increase  as  compared  with  the  same  period  in 
1891.  The  total  iini)orfs  and  exports,  as  compared  with 
the  corresponding  period  of  last  year,  show  a  decrease  in 
both  cases. 


Class. 


Imports. 


Exports. 


Sped  oil,  kc 

Minerals 

l)ye  and  tannin  stuffs. 

Gums  and  resins 

Minerals,  oils,  &c 

Chemical  substances . . 
Chemical  products. . . . 


Met.  Ct. 
225,570 

3,169,585 
337,813 
279,802 

1,069,803 
536,720 
53,007 


Met.  Ct. 
3,695 

5,085,883 

513,990 

124,909 

16,837 

215,888 

65,331 


(A  metric  centner  is  about  94  lb.  avoirdupois.) 


India. 

The  following  is  a  resume  of  the  official  returns  published 
by  order  of  the  Governor-General  in  Council,  and  repre- 
sents the  imports  of  foreign  merchandise  into  India,  and 
the  exports  of  Indian  manufacture  and  produce,  for  the 
mouth  of  August  1892  :— 


Imports. 


Class. 


Quantities. 


Salt Ton. 

Quicksilver Lb. 

Alum : .  Cwt. 

Arsenic „ 

Bicarbonate  of  soda „ 

Chemicals  for  paper  makiufr Value  (Rs. 

Sulphur Cwt. 

Quinine Lb. 

AniUne  and  alizarine  dj-es Oz. 

Mineral  oils C4all. 

Linseed  oils. . , „ 

Gums  and  resins , Cwt. 

Manures Ton. 

Pitch,  tar,  and  dammer , , Cwt. 

Dynamite  and  other  explosives „ 

Cement ^ . . ,  „ 

Candles ,  Lb. 

Paints  and  colours Cwt. 

Soap,  all  kinds ,  „ 


41,908 

20,325 

7,700 

130 

1,790 

52,152 

1,923 

1,923 

7,926,624 

2,887,403 

18,456 

9,288 

4 

10,201 

Xil. 

40,979 

507,518 

13.581 

4,751 


Exports. 


I'lass. 


Quantities. 


Cinchona  bark ^ l^      I 

^"'^'1 Cwt.    i 

Indigo 

Myrabolaiis 

Tuniieiic 

Castor  oil Gall.     I 

Cocoanut  oil 

Borax Cwt.    ! 

Caoutchouc 

Mica 

Saltpetre 

Shellac „       | 

Oil  cake 

Soap I 


57,247 

7,713 

3,181 

*t,574 

5,752 

182,712 

73,293 

4.33 

219 

266 

19,464 

2,678 

35,278 

619 


In  the  above  mentioned,  out  of  the  sum  total  for  each 
item,  the  following  quantities  were  either  shipped  from,  or 
sent  to,  the  United  Kingdom  : — 

Imports  of  salt,  28,887  tons  were  imported  from  the 
United  Kingdom,  and  5,2 1 7  from  Germany.  Of  quicksilver, 
10,9o0  lb.  are  sent  from  the  United  Kingdom.  Gums  and 
resins :  of  the  9,288  cwt.  of  gums  and  resins,  6,696  were 
resin.  Of  paints  and  colours,  12,067  cwt.  v.ere  sent  from 
the  United  Kingdom. 

N.B. — All  petroleum  which  has  its  flashing  point  at  or 
above  200°  F.,  and  is  proved  to  the  satisfaction  of  the 
Customs  collector  to  be  intended  to  be  used  for  the  batching 
of  jute  or  other  fibre,  or  for  lubricating  purposes,  is  free  of 
duty. 

Exports  of  cutch,  1,446  cwt.  were  sent  to  the  United 
Kingdom;  of  indigo,  2,772  cwt.;  myrabolans,  24,669  cwt.; 
turmeric,  2,270  cwt.  ;  castor  oil,  53,046  gall.  ;  cocoanut  oil, 
nil;  caoutchouc,  195  cwt. ;  of  saltpetre,  11,397  cwt.  were 
sent  to  the  United  Kingdom,  and  2,800  cwt.  to  the  United 
States,  America  ;  of  shellac,  1,311  cwt.  were  sent  to  the 
United  Kingdom  ;  to  France,  12  cwt. ;  to  the  United  States, 
America,  609  cwt. ;  and  746  cwt.  to  other  countries. 

The  total  value  of  the  imports  for  August  1892,  as 
compared  with  the  same  month  in  1891,  show  an  increase, 
while  the  exports  have  decreased.  For  the  five  months, 
April  to   August   1892,  as   compared  with  that  period  in 

1891,  there   has    been  a   decrease   in    both   exports    and 
imports. — Chemical  Trade  Journal. 

Italv. 

The  following  are  the  returns  for  the  first  ten  months  of 

1892,  January  to  October  : — 


Class. 


Imports. 


Exports. 


Lire. 
Chemicals,  medicines,  kc [      36,123,010 

Colours,  paints,  and  dyes 20,583,538 

Minerals  and  metals .  > 97,418,819 


Lire. 
33,676,525 


8,185,843 
34,560,412 


(A  lire  is  equivalent  to  9\d.) 

In  the  imports  minerals  and  metals  show  a  decrease,  the 
other  two  items  showing  an  increase  as  compared  with 
the  same  period  in  1891.  In  the  exports  there  is  an  increase 
all  round  as  compared  with  the  same  period.  In  regard 
to  the  total  imports  and  exports,  there  has  been  an  increase 
in  both  cases. 
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Mineral,  Metalllrgical,  and  Industrial  Chili. 

C.  Vattier.  Mem.  de  la  Soc.  des  Eng.  Civils,  Paris,  July 
1892,  371—140  ;  Proc.  Inst.  Civil  Eng.  1892—3,  HI  (1), 
6G— 69. 

The  object  with  which  this  paper  is  written  is  to  draw  the 
attention  of  French  engineers,  and  of  others  interested  in 
the  extension  of  French  industry,  to  the  large  field  for  their 
energy  which  exists  in  Chili,  which  of  all  the  South 
American  Kepublics  is  the  most  enlightened,  the  most 
honest,  and  the  most  liberal  protector  of  industrial  under- 
takings. The  climate  is  healthj' ;  hot  and  dry  in  the  north, 
temperate  in  the  centre,  and  wet,  but  never  very  cold  in  the 
south.  The  labouring  classes  are  brave,  intelb'gent,  and 
first-rate  workmen  in  mining  and  metallurgical  operations, 
in  which  last  they  compete  on  equal  terms  with  the  best 
European  artizans. 

Frenchmen  already  occupy  many  important  posts,  chiefly 
in  the  schools  of  medicine,  of  architecture,  of  arts  and 
handicrafts,  of  agriculture,  &c.,  but  the  commerce  and 
industry  of  the  country  when  conducted  by  foreigners  are 
mostly  in  the  hands  of  Englishmen  and  Germans.  One  of 
its  most  important  industries  consists  in  the  production  of 
nitrate  of  soda,  in  the  province  of  Tarapaca,  the  export  duty 
on  which  produces  to  the  Government  an  annual  revenue 
exceeding  2,500,000/.  The  works  are  owned  chieflj-  by 
Englishmen,  some  few  by  Germans  and  Italians,  but  hardly 
any  by  Frenchmen  or  Chilians.  They  are  situated  on 
elevated  plains,  of  which  the  centre  is  at  about  fortj-  miles 
from  the  Port  of  Iquique.  The  raw  nitrate  of  soda  yields 
from  20  to  40  per  cent,  of  pure  saltpetre,  which  is  separated 
from  the  earth  by  boiling  it  under  pressure,  andmanj-  works 
have  been  erected  on  a  vast  and  costly  scale  for  extracting 
and  refining  it.*  There  are  also  various  establishments  for 
the  manufacture  of  lioraan  cement,  beet-root  sugar,  beer, 
potato  and  grain  spirit,  ice,  aerated  waters,  gunpowder, 
rope,  cloth,  coarse  paper,  lacifer  matches,  &c.,  and  at 
Santiago,  Valparaiso,  Caldera,  and  Carrizal  there  are  large 
foundries  and  workshops  in  which  pumps,  boilers,  and  even 
(at  Valparaiso)  railway  locomotives  have  been  constructed. 
Geologically,  the  country  may  be  divided  into  three 
regions,  with  two  ranges  of  mountains,  or  Cordilleras,  viz., 
the  Western,  or  Maritime  Cordillera,  and  the  more  elevated 
Andes.  Granites,  syenites,  and  other  crystallised  rocks  are 
met  with  in  the  western  range  of  mountains  which  forms  the 
first  region,  and  it  is  here  that  the  most  important  copper 
and  gold  mines  are  found.  Eastward  of  this  range  is  the 
second  geological  region,  which  consists  of  stratified  rocks 
of  different  ages,  among  which  are  Jurassic  limestones  and 
clays,  rich  in  fossils,  and  gypsum  and  barytes,  resting  in 
some  places  on  metamorphic  rocks  and  in  some  on  other 
stratified  rocks.  Here  are  found  iron  and  manganese  ores, 
and  the  richest  silver  mines,  such  as  those  of  Caracoles  and 
Chanarcillo.  Further  to  the  east  lies  the  third  region,  which 
extends  partly  up  the  slopes  of  the  Andes  ;  the  rocks 
consist  of  conglomerates,  porphyries,  and  schists,  and 
contain  iron  and  manganese  ores,  rich  sulphates  of  copper 
(as  at  Los  Condes,  in  the  province  of  Santiago),  and  other 
minerals. 

Gold  is  met  with  in  many  parts  of  Chili,  but  has  not  been 
worked  on  a  large  scale.  At  Guanoco,  in  the  department 
of  Taltal,  very  fine  specimens  are  found  in  a  matrix  of  quartz 
and  sulphate  of  baryta,  which  is  often  transparent,  and  a 
good  deal  of  gold  is  raised  and  exported.  There  are  also 
mines  worked  in  the  provinces  of  Copiapo,  Coquimbo,  and 
Santiago;  the  value  of  the  gold  exported  in  1830  was  about 
9O,O0OL 

The  silver  mines  are  much  more  important.  Near  Iquique, 
at  a  few  miles  from  the  sea  coast,  rich  silver  ore  is  raised  at 
the  mine  of  Huantajaya,  and  the  mines  of  Caracoles,  on 
the  line  of  railway  from  Antofagasta  to  Bolivia,  have 
produced  enormous  quantities  of  rich  silver  ore  since  their 
discovery  in  1869.  There  are  other  important  mines  at  Los 
Condes,  Cachinal,  Chanarcillo,  Tres  Puntas,  Chanaral,  and 
some  in  the  provinces  of  Copiapo,  Huasco,  Vallenar,  and 
Coquimbo.    Bar  silver  of  the  value  of  993,499/.  and  silver 
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ore  of  the  value  of  69,3.51/.  were  exported  in  1889,  and  besides 
this  a  considerable  amount  of  silver  was  sold  to  the  Mint  at 
Santiago. 

Above  all,  their  copper  mines  for  a  long  period  formed 
the  principal  mineral  wealth  of  Chili.  Forty  years  ago 
Chili  supplied  one-third  of  the  world's  j-ield  of  copper,  and 
until  a  few  years  since  the  annual  produce  was  40,000  tons, 
but  this  has  now  fallen  to  about  22,000  tons,  while  it  is 
estimated  that  the  rest  of  the  world  will  produce  upwards 
of  300,000  tons  iu  1892.  It  was  customary  until  about 
fifty  j-ears  ago  to  work  only  such  mines  as  produced  native 
copper  and  copper  oxides,  carbonates  and  oxyehlorldes 
(^atacainite),  and  when,  at  a  certain  depth,  copper  sulphides 
(pyrites)  were  met  with,  they  were  thrown  aside  because 
they  could  not  be  smelted  in  the  small  furnaces  which  were 
at  that  time  used.  But  in  1840  a  French  engineer,  Mr. 
Lambert,  showed  the  people  how  to  treat  copper  pyrites. 
He  acquired  mines  in  the  province  of  Coquimbo,  which  is 
now  the  principal  centre  of  copper  production,  and  founded 
a  wealthy  family,  now  English.  These  pyrites  contain  only 
3  per  cent,  to  4  per  cent,  of  copper,  while  the  average  j'ield 
in  Chili  is  from  12  to  14  per  cent.  The  ores  richest  in 
copper  are  those  of  San  Augustin,  Los  Bronces,  Rio  Blanco, 
Sec,  near  to  the  rich  silver  mines  of  Los  Condes,  north-east 
of  Santiago,  and  they  contain  from  20  to  2.5  per  cent,  of 
copper ;  but  the  great  elevation  of  this  district  above  the 
sea  renders  it  impossible  to  work  the  mines  for  more  than 
seven  or  eight  months  of  the  year.  Other  rich  copper 
minus,  far  too  numerous  to  particularise,  are  met  with 
throughout  the  country. 

Iron  ores  are  met  with  in  great  abundance,  and  the 
author  earnestly  impresses  on  his  country-men  the  advantage 
they  might  derive  from  being  the  first  to  establish  blast- 
furnaces near  to  the  immense  virgin  forests  in  tlie  south 
of  Chili,  for  the  purpose  of  producing  and  also  exporting 
charcoal  iron.  Lignite  of  good  quality,  in  beds  of  from  2 
to  5  feet  in  thickness,  is  found  in  abundance  in  the  province 
of  Bio  Bio,  not  far  from  the  sea-coast  at  Lota,  Coronel, 
Arauco,  and  Labu ;  about  600,000  tons  are  now  raised 
annually,  and  the  production  is  rapidly  increasing.  Man- 
ganese ore  containing  56  per  cent,  of  peroxide  and  24  per 
cent,  of  protoxide  is  now  exported  to  England  and  to  the 
L'nited  States  on  a  considerable  scale. 

The  several  systems  on  which  the  mines  are  worked,  and 
the  ores  enriched  by  washing  and  selection,  and  finally 
roasted  and  fused,  are  described  at  great  length  in  the  paper. 
Copper  ores  of  3  or  4  per  cent,  are  usually  raised  bj'  such 
means  to  16  or  18  pei  cent.,  and  sometimes,  as  atlnvernada, 
near  Tiltil,  to  from  45  to  50  per  cent.  When  roasting  the 
copper  ores  it  is  important  to  be  able  to  mix  oxides  and 
sulphides  together,  by  which  means,  as  at  Lota,  in  the 
province  of  lUapel,  a  regulus  is  obtained  at  a  single  roasting 
containing  50  per  cent,  of  copper.  The  ores  are  smelted 
sometimes  with  wood,  but  more  often  with  lignite,  or  foreign 
coal,  and  usually  in  reverberatory  furnaces  similar  to  those 
used  at  Swansea  ;  but  in  some  parts  of  the  country  blast- 
furnaces are  preferred.  They  are  cheaper  to  construct,  and 
a  greater  quantity  of  ore  can  be  treated  in  them  at  one  j 
fusion,  40,  50,  and  even  sometimes  as  much  as  60  tons  being  I 
fused  in  twenty-four  hours.  i 

In  the  treatment  of  silver  ores  containing  less  than  10 
per  cent,  of  lead,  a  system  of  amalgamation  was  introduced 
in  1862  by  the  late  Mr.  Hertzog,  and  further  improved  by  J 
^Ir.  Kronke,  by  whose  name  it  is  now  known,  which,  in  the  V 
opinion  of  the  author,  is  very  superior  to  the  processes 
employed  either  in  the  L'nited  States  or  in  Europe.  A  sub- 
chloride  of  copper  is  prepared  by  dissolving  together  in 
wooden  casks  some  sulphate  of  copper  and  salt,  adding 
thereto  some  leaves  of  metallic  copper,  steam  being  then 
admitted  until  the  whole  has  acquired  a  green  appearance. 
From  3  to  5  tons  of  finely-ground  silver  ore  having  been 
charged  into  a  large  wooden  vat  7  feet  in  diameter,  a  hot 
salt  solution  and  some  of  the  chloride  of  copper  preparation 
(varying  in  quantity  according  to  the  nature  of  the  silver 
ore)  are  added  to  it.  The  vat  is  then  made  to  revolve,  at 
first  slowly,  until  the  whole  is  well  mixed  together,  when 
some  mercury  and  an  amalgam  of  zinc,  with  the  addition 
of  more  water,  and  sometimes  of  a  little  sodium,  are 
introduced   into  the  mass  and  thoroughly  mixed   with  it. 
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After  tills  the  vat  is  again  revolved  more  rapidly  during 
six  or  eight  hours.  The  greater  part  of  the  luereury  and 
amalgam  is  then  allowed  to  collect  at  the  hottom  of  tlie  vat, 
and  the  rest  is  [loured  into  a  vertical  wooden  pug-mill,  and 
again  stirred  up.  The  li([uid  mud  is  made  to  run  from  this 
over  a  winding,  inclined,  and  slightly  corrugated  floor,  more 
water  heing  added  until  the  matri.v  has  been  exhausted  ; 
the  mercury  and  amalgam  are  collected  and  washed,  filtered, 
prsssed,  and  distilled  in  the  usual  way.  Two  operations 
arc  performed  in  twenty-four  hours,  and  this  system  of 
amalgamation  is  much  more  economical  than  the  fusion  of 
the  ores. 

Mines  of  mercury,  of  cobalt,  and  of  nickel  are  met  with, 
but  only  worked  on  a  small  scale. 

AijTICI.es    of    I.NTSUKST    to    TECltNOI.OGISrS    AND 
M.VMUFACTURKRS. 

The  follov.'ing  articles,  which   appear  in    the    Board  of 
Trade  Journal  for  November,  will  repay  perusal. 

"  Mineral  Production,  &c.,  in  Kussia  " p.  14 

"  i\amie  Machine  Trials  at  Xew  Orleans  ". .  . ,  p.  30 

"  The  Mineral  Wealth  of  Venezuela  " p.  38 

"  Mineral  Products  of  Canada  " p.  42 

"  Xew  Customs  Tariff  of  (Queensland  " p.  70 

"  The  precious  metals  of  New  Brunswick  "...  p.  93 


NEW  MANURE   ADULTERATION  ACT. 

Nf.w  Zeal.\>'d. 

All  Act  for  the  heller  Prevention  of  Frauds  in  the  Sale  of 
Manures  for  Agricultural  Purposes. 

Be  it  enacted  by  the  General  Assembly  of  New  Zealand 
iu  Parliament  assembled,  and  by  the  authority  of  the  same, 
as  follows:  — 

1 .  The  short  title  of  this  Act  is  "  The  Manure  Adultera- 
tion Act,  1892."  It  shall  come  into  operation  on  the  first 
day  of  March,  one  thousand  eight  hundred  and  ninety- 
three. 

2.  In  this  Act,  if  not  inconsistent  with  the  context, — 

"  Analyst "  means  any  person  appointed  as  an  analyst 
under  "  The  Adulteration  Prevention  Act,  1880:" 

"  Manure  "  means  and  includes  artificial  and  all  other 
manures  for  agricultural  purposes,  other  than  farm- 
yard and  stable  manure,  lime,  refuse  from  fell- 
mongeries,  gasworks,  tanneries  and  such  like. 

3.  Every  person  who  sells  any  manure  shall  deliver  to 
every  purchaser  cf  such  manure  in  any  quantity  not  less 
than  ten  hundredweight,  at  the  time  of  purchase,  or  not 
later  than  the  delivery  thereof  to  the  purchaser,  an  invoice- 
certificate  which  shall  be  printed  or  legibly  written  and 
having  the  written  or  printed  signature  at  the  foot  thereof 
of  such  vendor  or  his  agent. 

Every  such  invoice-certificate  shall  state — 

(1.)  The  names  in  full  and  the  place  of  business  or  places 
of  business  of  the  manufacturer  and  vendor  of  such 
manure,  if  manufactured  within  the  colony,  and,  if 
imported,  then  the  name  and  place  of  business  of  the 
vendor ; 

(2.)  The  figure,  word,  trade-mark,  or  trade  description 
which  is  to  be  stamped  upon  or  affixed  to  every  sack, 
barrel,  case,  or  other  package  containing  any  portion 
of  such  manure  delivered  with  such  invoice-certificate  ; 

(3.)  In  the  case  of  "  artificial  manure,"  the  percentage 
of  soluble  phosphate  of  lime,  of  insoluble  phosphate  of 
lime,  and  of  nitrogen,  or  its  equivalent  as  ammonia ; 

(4.)  In  the  case  of  "  bone-dust,"  or  "  bone-meal,"  the 
percentage  of  tribasic  phosphate  of  lime  and  of  ammonia ; 

(5.)  In  the  case  of  "  nitrate  of  soda "  the  guaranteed 
percentage  of  pure  nitrate  of  soda ; 

(G.)  In  the  case  of  "  mineral  superphosphates,"  the 
guaranteed  percentage  of  soluble  phosphate  of  lime  ; 

(7.)  In  the  case  of  "  sulphate  of  ammonia,"  the  guaranteed 
percentage  of  ammonia ; 


(8.)  In  the  ease  of  "  guanos  and  mineral  manures,"  the 
guaranteed  percentage  of  the  various  phosphates  and 
their  calculated  equivalents  as  phosphate  of  lime,  and 
of  ammonia ; 

(9.)  In  the  case  of  "  muriate  of  potash,"  the  guaranteed 
percentage  of  pure  muriate  of  potash  ; 

(10.)  [n  the  case  of  "  kainit,"  the  guaranteed  percentage 
of  sulphate  of  potash  ; 

(11.)  In  the  case  of  "basic  slag,"  the  guaranteed  per- 
centage of  the  various  phosphates  and  their  calculated 
equivalents  as  basic  phosphate  of  lime  ; 

(12.)  The  value  per  unit  per  ton  the  vendor  attaches  to 
each  constituent  of  said  manures,  such  unit-value  to  be 
the  basis  of  valuation. 

4.  Every  person  who  soils  or  offers  for  sale  any  manure, 
as  provided  by  the  preceding  section,  shall  brand  upon,  or 
durably  aflix  to,  or  cause  to  be  branded  upon  or  durably 
affixed  to,  every  sack,  barrel,  case,  or  other  package,  con- 
taining any  portion  of  such  manure,  the  name  of  the  maim- 
facturcr  or  vendor,  and  a  figure,  word,  trade-mark,  or 
trade  description  corresponding  to  the  figure,  word,  trade- 
mark, or  trade  description  stated  in  the  invoice-certificate, 
as  provided  iu  the  preceding  section. 

5.  livery  person  who  sells  any  manure  in  any  quantity 
not  less  thad  ten  hundredweight  and  fails  to  deliver  to  any 
purchaser  thereof  an  invoice-certificate  as  provided  in  section 
three  of  this  Act,  or  who  fails  to  stamp  upon  or  affix  to 
every  package  of  such  manure  a  mark  of  iudentification  as 
provided  in  section  four  of  this  Act,  is  guilty  of  an  offence 
against  this  Act,  and  is  liable,  on  summary  conviction,  for 
the  first  offence  to  a  penalty  not  exceeding  ten  pounds  and 
not  less  than  one  pound,  and  for  the  second  or  any  subse- 
quent offence  to  a  penalty  not  exceeding  twenty-five 
pounds. 

6.  Every  purchaser  of  any  manure  under  the  provisions 
of  this  Act  is  entitled,  on  paj'ment  to  an  analyst  of  such 
sum  as  may  be  agreed  upon  between  such  person  and 
the  analyst,  to  have  such  manure  analysed  by  such  analyst 
and  to  receive  from  him  a  certificate  of  the  result  of  such 
analysis,  and  for  such  purpose  the  said  person  shall  deliver 
or  send  to  such  analyst,  within  fourteen  days  after  the 
delivery  of  such  manure,  and  before  bulk  is  otherwise 
broken,  a  sample  thereof,  sufficient  in  quantity  for  the 
purposes  of  such  analysis,  in  the  manner  provided  in  the 
next  section. 

7.  The  person  purchasing  any  manure  under  the  pro- 
visions of  this  Act  with  the  intention  of  submitting  the 
same  to  analysis  shall,  after  the  purchase  shall  have  been 
completed,  forthwith  notify  to  the  vendor  or  his  agent 
selling  such  manure  his  intention  to  have  the  same  analysed 
by  the  public  analyst  under  this  Act,  and  shall  offer  to 
divide  in  the  presence  of  the  vendor  or  his  agent,  and 
immediately  on  the  delivery  of  the  said  purchase,  any 
sufficient  sample  of  ihe  contents  of  such  packages  into  five 
parts,  to  be  then  and  there  separated,  and  each  part  to  be 
marked  and  sealed,  and  fastened  up  in  such  manner  as  its 
nature  will  permit,  and  shall,  if  required  to  do  so,  proceed 
accordingly,  and  shall  deliver  two  of  the  parts  to  the 
vendor  or  his  agent ;  he  shall  afterwards  retain  two  of  the 
said  parts  for  comparison,  and  submit  the  fifth  part,  to  have 
the  same  analysed,  to  the  analyst. 

8.  The  vendor  or  his  agent  ma}'  also  send  one  of  theit 
portions  of  the  sample  as  herein  provided  to  any  analyst, 
and  should  the  analysis  so  obtained  be  different  from  that 
obtained  by  purchaser,  as  provided  for  by  section  six,  then 
one  or  both  remaining  parts  of  samples  shall  be  forwarded 
to  the  school  of  agriculture  analyst  at  Lincoln,  the  mean  of 
the  three  analyses  to  be  accepted. 

9.  If  the  analyst  does  not  reside  within  two  miles  of  the 
residence  of  the  person  requiring  a  sample  of  the  manure  to 
be  analysed  under  the  provisions  of  this  Act,  such  sample 
may  be  forwarded  to  the  analyst  through  the  post  as  a 
registered  parcel,  subject  to  any  regulation  which  the 
Postmaster-General  may  make  in  reference  to  the  carrying 
and  delivery  of  such  sample,  and  the  charge  for  the  postage 
thereof  shall  be  deemed  to  be  one  of  the  charges  of  this  Act, 
or  of  the  prosecution,  as  the  case  may  be. 

10.  The  certificate  of  the  analysis  shall  be  in  the  form  set 
forth  in  the  Schedule  hereto,  or  to  the  like  effect,  and  shall 
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state  explicitly  in  what  particulars,  if  any,  and  to  what 
extent, the  result  of  such  analysis  materially  differs  from  the 
statements  set  forth  in  the  invoice-certificaie  delivered  to  the 
purchaser  of  the  manure  so  anal3'sed ;  and  a  copj'  of  the 
analyst's  certificate  shall  be  sent  forthwith  by  the  said 
purchaser  to  the  vendor  of  the  manure  or  his  agent. 

11.  The  certificate  of  analysis  shall  also  state  the  total 
value  of  the  manure  sampled,  ou  the  basis  of  the  value  per 
unit  per  ton,  published  by  the  vendor,  any  difference 
between  such  total  value  aud  the  price  charged  for  such 
manure  to  be  allowed  for  by  vendor  at  the  unit  price  specified 
in  invoice.  Should  such  deficiency  exceed  the  following 
limits,  that  is  to  saj',  phosphates  (soluble  or  insoluble),  three 
per  centum  ;  potash,  one  per  centum ;  nitrogen,  one  per 
centum ;  such  deficiency  to  be  allowed  for  by  vendor  at 
double  the  aforesaid  unit-values  until  they  reach  the  following 
limit :  Phosphates,  six  per  centum  ;  potash,  two  per  centum  ; 
nitrogen,  one  and  a  half  per  centum.  Should  the  certificate 
of  analysis  show  a  greater  difference  than  herein  provided 
for  from  the  statements  of  the  invoice-certificate,  the  vendor 
shall  be  liable  on  summary  conviction  before  a  resident 
magistrate,  for  the  first  offence  to  a  penalty  not  exceeding 
twenty  pounds  and  not  less  than  two  pounds,  and  for  a 
second  or  any  subsequent  offence  to  a  penalty  not  exceeding 
fifty  pounds  and  not  less  than  five  pounds. 

12.  At  the  hearing  of  the  information  in  such  proceedings, 
the  production  of  the  certificate  of  the  analyst  shall  be 
sufficient  evidence  of  the  facts  therein  stated,  unless  the 
defendant  shall  require  that  the  analyst  shall  be  called  as  a 
witness,  and  that  the  part  of  the  sample  retained  by  the 
purchaser  shall  be  produced. 

13.  Ever}'  person  who  forges,  or  utters  knowing  to  be 
forged,  for  the  purposes  of  this  Act,  any  certificate  as  pro- 
vided for  under  this  Act  is  guilty  of  a  misdemeanor,  and 
is  punishable,  on  conviction,  by  imprisonment  for  a  term  not 
exceeding  two  years,  with  hard  labour. 

Every  person  who  in  any  proceedings  under  this  Act 
wilfully  applies  to  any  package  containing  manure,  a  certifi- 
cate, or  a  mark  of  identification  corresponding  to  such 
certificate,  given  or  used  in  describing  or  identifying  any 
other  and  different  manure  or  package  thereof  is  guilty  of 
an  offence  under  this  Act,  and  is  liable,  on  summary 
conviction,  to  a  penalty  not  exceeding  twenty  pounds  and 
not  less  than  tn'o  pounds. 

14.  Every  analyst  shall  report  quarterly  to  the  Colonial 
Secretary  the  number  and  nature  of  the  articles  analysed  by 
him  under  this  Act  during  the  foregoing  quarter,  and  shall 
specify  the  result  of  each  analysis,  and  the  sum  paid  to 
him  in  respect  thereof. 

15.  Nothing  in  this  Act  contained  shall  affect  the  power 
of  i)roceedii;g  by  indictment,  or  take  away  any  other  remedy 
against  any  offender  under  this  Act,  or  in  any  way  interfere 
with  any  right  or  remedy  by  civil  process  at  law  or  equity 
which  any  party  aggrieved  by  any  offence  against  this  Act 
might  have  had  if  this  Act  had  not  been  passed. 

1 6.  The  Colonial  Secretarj'  may  at  his  discretion  issue  an 
order  authorising  a  county  council,  for  any  period  of  time 
specified  in  such  order,  to  appoint  one  or  more  inspectors, 
who,  if  so  directed  by  the  county  council  at  any  time  during 
the  period  specified  in  such  order,  shall  obtain  samples  as 
provided  in  section  seven  of  this  Act,  and  from  the  bulk  of 
each  lot  of  any  manures  offered  for  sale  within  such  county, 
and  shall  be  entitled  to  obtain  an  invoice-certificate  thereof 
from  the  vendor,  as  provided  in  section  three  of  this  Act, 
and  shall  submit  the  same  to  be  analysed  by  the  analyst; 
and  such  analyst  shall  with  all  convenient  speed  analyse  the 
same,  and  give  a  certificate  to  such  inspector,  wherein  he 
shall  specify  the  result  of  such  analysis,  and  shall  state 
explicitly  in  what  particulars,  if  any,  such  result  materially 
differs  from  the  statements  set  forth  in  the  invoice- 
certificate. 

17.  If  any  such  inspector  shall  so  apply  to  purchase 
portions  of  not  less  than  five  packages  of  such  manures  so 
offered  for  sale  within  the  county,  and  shall  tender  the  price 
for  the  quantity  he  shall  require  ior  the  purpose  of  analysis, 
cot  being  more  than  shall  be  reasonably  requisite,  and  the 


person  off^ering  such  manures  for  sale  shall  refuse  to  sell  the 
same  to  such  inspector,  or  to  deliver  to  him  an  invoice- 
certificate  thereof,  as  provided  in  section  three  of  this  Act, 
then  such  person  shall  be  liable  to  a  penalty  not  exceeding 
ten  pounds,  aud  not  less  than  one  pound. 


SCHKDULE. 

"  The    Manure     Adulteration      Act,     1892." — Form      of 
Analyst's  Certificate. 

To   l^Here   insert  the   name  of  the  person  submitting  the 
article  for  analysis^ . 

I,  the  undersigned,  Public  Analyst  under  "  The  Adul- 
teration Prevention  Act,  1880,"  do  hereby  certify  that  I 
have  received  on  the  day  of  18       , 

from    [Here    insert    the    name   of    the    person    delivering 
sample^,  a  sample  of  for  analysis,  and  have 

analysed  the  same,  and  declare  the  result  of  my  analyses 
to  be  as  follows  :^ 

I  am  of  opinion  that  the  said  sample  contained  the  parts 
as  under  [or,  the  percentages  of  constituent  substances  as 
under]  : — 

I  have  examined  the  invoice  certificate  tendered  or 
delivered  with  said  sample,  and  find  that  it  corresponds 
with  the  results  of  my  analysis  [or,  that  it  differs  from  the 
results  of  mj-  analysis  in  the  following  particulars  :  that  is 
to  say,—] 

Observations. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Metals 

Chemicals  and  dyest  uSs 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imjiorts  .... 


* 

£ 

23,030,1 2 1 

21,093,537 

7,311-,337     j 

7,707,3!to 

7,33ii,9!tt 

7,070,035 

40,055,435 

4^.977,0(53 

435,(i91,279 


423,892,178 


Summary  of  Exports. 


Ye<ar  ending  31st  December 


1891. 


1892. 


£  £ 

Metals  (other  than  machinery)  ....          39,210,022  33,057,739 

Chemicals  and  medicines 8,877,712  8,587,500 

Miscellaneous  articles 32,203,058  28,670,725 

Total  value  of  all  esports 2t7,235,150  227.060,221 
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Imports  op  Mbta.ls  fob  YEiii  K.vniNo  31st  Dkcember. 


Articles. 


Quantities. 


1891. 


1892. 


Values. 


1891. 


1892. 


Copper : — 
Ore Tons 

R<'K>ilus » 

UnwrouRht  ..,.      „ 

Iron : — 
Ore 

Bolt,  bar,  Ac , 

Steel,  unwrought..      „ 
Lead ,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Tin Cwt. 

Zinc Tons  , 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


m,ncA 

91,919 

73!i,.^!>0 

585,273 

12;j,.i:5" 

134,l(i8 

3,319,938 

3,292,106 

44.3(8 

35,057 

2,372.2.-j0 

1,05,J,3K) 

.3,180,.-,  13 

3,778,r.53 

2,453,407 

2,713,120 

77,tlG 

75,!il5 

751, 5S 7 

692,259 

^,t;i; 

7,0.83 

87,568 

62,931! 

i(;'.",72i 

182,782 

2,137.«;74 

1,970,436 

01(i,227 

GO  Mil 

1,120,2^17 

1,063,506 

4.707,804 

4,271,^71 

507,503 

396,184 

563,1  tt 

559,363 

2,565.072 

2,743,814 

5S,^\3 

52,793 

1,328,750 

1,102,591 

•• 

•• 

5,640,338 

4,807,472 

•• 

.. 

23,030,124 

21,003,537 

Imports    op    Raw   Material   for   Non-Textile 

IXDCSTRIES   FOR    YeAR    ENDING    31  ST   DECEMBER. 


Aj^icles. 


Quantities. 


Values. 


1891. 


1892. 


1891. 


18C2. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 
Arabic 


Lac,  &c 

Gutta-percha  . 

Hides,  raw:— 
Dry 

Wet 

Ivory 


Manure  :— 
Guano Tons 

Bones „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Palp  of  wood  ....        „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn „ 

Staves „ 

Mahogany Tons 

Other  articles . . .  .Value  £ 


106,551 

3,413.175 

27*.845 

62,352 

109,354 

60,911 

453,268 
535,692 

10,932 

23,623 

82,945 

539.352 

32.937 

212,666 

156,404 

1, SI  1,740 

1,371,201 

121,868 

2,251,577 
4,378,452  '■ 
130,101 
48,021 


106,401  I     250,697 

3,001,383  498,383 

272,163  '  3,351.938 

68,602  1     162,232 

114,833  426,519 

45,497  734,811 

1 

368.191  1,185,.360 

540,284  1,251,278 

11,503  I     549,259 

27,874  138,042 

63,008  j     416,  M9 

552,572  t      805,031 

23,032  318,855 

212,967  1,030,938 

190,938  ,      84.8,986 

1.0S1,393  400,939 

1,373.679  1,772.268 

131,886  '       70,940 


230,557 


439,356 
2,982,412 

191,617 
443,584 
519,511 

946,354 

1,136,321 

559,073 

189,433 
286,452 
749,701 
213,563 

1,029,903 
981,023 
384,050 

1,747,908 
80,412 


Total  value 


2,469,140     4,508,787  ,  4,905,816 

5,091,309     9,379,808    11,180,141 

136,033        590,543        593,539 

56.315        449,4.33        501,213 
-  i  I 

i  10,883,906  ^10,682,824 

W,035,435  1 10,977.063 


f^Besides  the  above,  drugs  to  the  value  of  832.762^  were  imported, 
as  against  812.331^.  in  1891. 


Imports  of  Chemicals  and  Dtestdffs  for  Year 

ENDING    31ST    DKCKMliKR. 


Alkali Cwt. 

Bark  (tanners,  4c.)    „ 

Brimstone „ 

Chemicals Value  £ 

Cochiusal   Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarine „ 

Other , 

Indigo   Cwt. 

Nitrate  of  soda ....      „ 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


87,168 
489,846 
42S,77S 

7,911 
2;j,926 


56,245 
380;i37 

521,5^9 

.^1.3!! 
25,192 


50.879  71,341 

2,4-40,652  2,372,ai3 

278.782  308,381 

17,202  33,173 


£ 

50,404 

£ 

41.516 

216.815 

158,103 

129,512 

H7.7S1 

1,309,073 

i,5i6,«.':i; 

47,547 

33,763 

665,453 

51?  ,395 

239,391 

198  712 

331,374 

33.3,001 

1.3,607 

8,329 

1,013,412 

1,336,695 

1,019.818 

1,012..349 

231.021 

267,823 

334,268 

459,429 

1,670,612 

1,622,4.3(! 

7,311,337     7,707,390 


Imports   of  Oils  fob  Year  ending  31st  December. 


Articles. 


Quantities. 


Values. 


1891. 


1892. 


1891. 


1892. 


Cocoa-nut Cwt.        186,4C9 

Olive Tuns!       18,105 

Palm Cwt.  !  1,018,120 

Petroleum GaU.  |130.615.360 

Seed  Tons         23,011 

Train,  ic Tuns         21,969 

Turpentine Cwt.  i     122,.330 

Other  articles  . .  Value  £  I        . . 


161,.3C9 

20.476 

1,058,580 

1.30.188,08{ 

22.o:« 

21.121 
516,597 


Total  value  of  oils  , 


£ 

204,228 
733.4.35 
1.186.705 
2.683,458 
609,890 
431.704 
576,207 
829^367 


7.3.39,994 


£ 

190,380 
7&3,112 
1,169,490 
2,446,906 
555,842 
415,180 
390,033 
:>44,192 


',076,083 


Exports  of  Drugs  and  Chemicals  fob  Year  ending 
31st  December. 


Articles. 

Quantities. 

Values. 

1891. 

1892. 

1891. 

1892. 

Alkali Cwt. 

6,227,400 

1,31?,700 

321,919 

£ 

3,885,655  !  2,3.35,281 

1,489,979  '     322,415 

339,125  >  2,111,350 

1,053,436 

2,835.233 

£ 

2,118  791 

Bleaching  materials    „ 
Chemical  man'ires.  Tons 

Medicines Value£ 

Other  articles... 

598,929 
2.1.36,0^9 
1.012.303 
2,721,384 

.<)  .'s77.71->. 

8.587.506 
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ExpoETS  OF  Metais  (othek  than  Machineey)  fob 
Year  ending  31st  Decembeb. 


Articles. 

Quantities. 

Values. 

1891. 

1892. 

1891. 

1892. 

114,014 

108,088 

£ 

516,606 

1,964,748 

£ 

432,623 

Copper  :— 
Unwrought , 

707,182 

846,032 

2,062,087 

Wrought „ 

323,292 

324,330 

1,076,849 

973,111 

Mixed  metal 

281,399 

295,096 

780,515 

730,311 

Hardware Value  B 

.. 

.. 

2.527,575 

3,206,563 

Implements ,      „ 

.. 

.. 

1,311,573 

1,261,332 

Iron  and  steel Tous 

3,240,140 

2.740,217 

26,877,000 

21,76.3,190 

48,233 

58,101 

682,479 
390,655 

707,573 

Plated  wares. . .  Value  £ 

321,999 

Telegraph  wires,  Ac.   „ 

•  • 

1,434,020 

910,070 

Tin Cwt. 

103,307 
153,485 

112,954 

19(!,S05 

491,492 
161,733 

988.777 

544,376 

179,587 

Other  articles  . .  Value  £ 

944,917 

Total  value  , 


39.210,022   83,057,739 


Exports  of  Miscellaneotts  Articles  for  Year 
ending  31st  December. 


Articles. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cemeut Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware , 

Glass: — 
Plate Sq.Ft. 

Flint Cwt. 

Bottles » 

Other  kinds...,      „ 

Leather  :— 
Unwrought ....      „ 

Wrought Value  £ 

Seed  oil... Tons 

Floorcloth  Sq.Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Eags Tons 

Soap Cwt. 

Totc.1  value  . , . , 

tF^- .         -- ~ 


Quantities. 


1891. 


11,224,400 

15,874.200 

575,969 


3,284,513 
109,502 
791,147 
213,974 

148,975 

70,416 
19,685,000 

1,00.3,863 
49,638 
524,383 


1892. 


Values. 


1891. 


7,936,400 

18,367,300 

493,128 


2,158,046 

91,851 

751,375 

220,430 

131,446 

67,318 
16,417,400 

930,601 
57,699 
541,949 


£ 

274,394 

1,145,020 
314,394 
1,242,794 
1,140.697 
1,569,914 
1,958,344 
149,532 

212,422 
242,938 
371,354 
186,703 

1,364,183 
386,001 

1,535,283 
833,787 

1,617.318 

1,732,594 
355,135 
571,362 


52,a03,038 


1892. 


£ 

202,392 

1,022,4  U 
344,388 

1,216.662 
902,599 

1,3.39,731 

1,899,859 
152,776 

116,569 
227,056 
360,881 
181,931 

1,244,674 
332,577 

1,318,725 
711,160 

1,524,600 

1,579,550 
401.833 
586.223 


38,070,723 


iHontftlp  patent  %i^U 


*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 
1892. 

23,321.  L.  B.  Miller,  andM.  AY.  Woods.  Heating  liquids 
by  electricity.     December  19. 

i!3^404.  J.  S.  Williams.  Improvements  in  methods  and 
means  for  treating  wood  and  other  materials  thermicallv, 
thermo-chemicall}',  and  chemically.     December  19. 

23,850.  W.  Y.  Y.  Lidgeriwood.  Improvements  iu  drying 
plant.     December  24. 

23,876.  M.  Arndr.  Apparatus  for  ascertaining  the  volume 
of  a  particular  gas  in  a  gaseous  mixture,  and  for  ascertaining 
the  weight  of  gases.     December  27. 

24,109.  J.  J.  Meldrum,  and  T.  F.  Meldrum.  Improve- 
ments iu  or  connected  with  puddling,  heating,  and  other 
furnaces.     December  31. 

1893. 

54.  R.  Sickel.  Improvements  relating  to  the  evaporation 
of  liquids  and  to  apparatus  therefor.     .January  2. 

91.  F.  M.  and  D.  D.  Spence.     .See  Class  XYIII.— B. 

145.  J.  Y.  Johnson.  From  A.  Bornholdt,  and  J.  Glatz, 
United  States.  Improvements  in  and  apparatus  for  separ- 
ating, by  means  of  higlily  compressed  air,  fluid  from  solid 
substances,  or  lighter  from  heavier  particles  of  liquid  bodies. 
Complete  Specification.     January  3. 

187.  B.  Redwood,  F.  Clowes,  and  S.  Waters.  Improve- 
ments in  the  detection  and  estimation  of  combustible  gas  or 
vapour  present  in  air,  and  apparatus  for  that  purpose. 
Complete  Specification.     January  4. 

439.  .1.  Dewar.  Improvements  in  the  production  of 
vacuum  and  means  for  that  purpose.     January  9. 

513.  H.  I).  Fitzpatrick.  From  F.  A.  Kleemann,  Germany. 
Improvements  in  apparatus  for  heating  and  cooling  fluids. 
Complete  Specification.     January  10. 

816.  11.  A.  A.  Dombrain,  and  J.  S.  Critchlcy.  Apparatus 
for  drying  granular  pulverulent  or  pulpy  substances. 
January  13. 

Complete  Specifications  Accepted.* 

1892. 

801.  J.  Pelat.  Apparatus  for  use  in  filtering  and  purify- 
ing oils,  glucose,  or  other  like  matters.     December  31. 

3215.  C.  Pryce.     Improvements  in  kilns.     December  31. 

19,837.  A.  H.  Wendt.  Apparatus  for  controlling  the  flow 
of  acid  or  other  liquid  to  and  from  casks  or  other  recep- 
tacles.    December  31. 


II.— FUEL,  GAS,  AND  LIGHT. 

A?PWCATIQJf8. 
1893. 

23,347,  T,  Critchley  and  F,  Hewitt.  Improvements  in 
and  apparatus  for  oooliDg,  washing,  and  condensing  smoke 
and  other  products  of  combiistion,    Peceinber  19. 
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23,403.  J.  S.  Williams.  Improvements  in  apparatus  and 
process  for  prodiiciiig  and  utilising  heat,  and  fjcneratinp, 
ineasuriiifi,  and  sforin;f  heated  pases  and  heated  and  other 
materials,  and  eini)loying  the  same  in  the  treatment  of  wood 
and  other  materials,  and  in  the  working  of  various 
processes.     December  19. 

23,411).  J.  Gray.  Apparatus  foi  the  manufacture  of  gas. 
Complete  Specification.  Filed  Decemhcr  20.  Date  applied 
for  May  28,  1892,  being  date  of  application  in  the  United 
States. 

23.497.  E.  Wardell  and  J.  H.  Kvers.  Improvements  in 
apparatus  for  washing  the  gaseous  products  escaping  from 
boiler  and  other  furnaces,  and  for  increasing  the  draught  in 
such  furnaces.     December  20. 

23.498.  H.  H.  Lake.— From  A.  Kimber.  Tnited  States. 
Improvements  relating  to  the  generation  of  gas,  and  to 
apparatus  therefor.     Complete  Specification.    December  20. 

23,577.  H.  Weymersch.     See  Class  VII. 

23,.')81.  E.  Benoiste  and  L.  A.  ComoUi.  Improvements 
in  apparatus  for  separating  solid  particles  from  smoke  or 
gases.     December  21. 

28,637.  B,  Friedl.  Gas  lamp  with  incandescent  light. 
Complete  Specification.     December  22. 

23,847.  J.  Speir.  Improvements  in  and  apparatus  for 
producing  a  material  to  be  used  as  fuel.     December  21. 

24,116.  J.  D.  Gilmour.     See  Class  VII. 


1893. 

35.  J.  Laing.  Improvements  in  apparatus  for  the 
manufacture  of  illuminating  gas  from  mineral  oils  and  like 
bodies.     January  2. 

295.  W.  Key.  Improvements  in  apparatus  for  obtaining 
cyanides.     January  6. 

392.  T.  W.  Lees.  Improvements  in  the  manufacture  of 
blocks  or  briquettes  of  fuel,  and  machinery  or  apparatus 
for  the  purpose.     January  7. 

419.  ^.  G.  Kimberley.  Improved  treatment  for  rendering 
coke  non-hygroscopic,  and  increasing  its  calorific  power, 
and  for  apparatus  required  for  carrying  the  improved 
treatment  into  effect.     January  9. 

355.  W.  P.  Watson.  Improvements  in  the  process  of 
manufacturing  gas.     Complete  Specification.     January  10. 

632.  C.  D.  Abel.  -  From  The  Gas  Motoren  Fabrik, 
Deutz,  Germany.  Apparatus  for  depri^nng  of  unpleasant 
odour  the  combustion  gases  discharged  from  gas  or  oil 
motor  engines.     January  11. 

640.  P.  Dvorkovitz.  Improvements  in  the  manufacture 
of  coke,  coal  gas,  and  the  obtaiument  of  bye  products. 
January  11. 

658.  J.  Morley.  Improved  composition  for  firelighters. 
Complete   Specification.     January  11. 

C81.  J.  Addie,  J.  Cunninghame,  and  W.  Macfarlane. 
Improvements  in  the  treatment  of  blast  furnace  and  pro- 
ducer gases  for  obtaining  cyanides  therefrom.     January  12. 

682.  J.  Addie,  J.  Cunninghame,  and  W.  Macfarlane. 
Improvements  in  apparatus  for  obtaining  cyanides. 
January  12. 

874.  J.  Webster.  Improvements  in  the  method  of  and 
apparatus  for  charging  gas  retorts.  Complete  Specification, 
January  14. 


COMPlFrB  Sfecificationb  Acceptkp. 

1891. 

21,481.  0.   G.    lilunden.     Apparatus    and    method    of 
preparing  peat  or  turf  for  iise  a?  fuel,    January  1] . 


1892. 
471.  D.    Kylands    and   H.    Xaylor.      Improvements    in 
washing,   preparing,   and    coking    smudge,  slack,   or    other 
coal,  and  application  of  the  gases  resulting  therefrom,  and 
apparatus  therefor.     December  31. 

952.  W.  S.  Chenall  and  W.  F.  S.  Chenall.  Improvements 
in  solidifying  animal,  vegetable,  and  mineral  oils,  and 
volatile  and  inflammable  fluids.     January  IH. 

1G47.  J.  Mitchell.     Coke  ovens.     December  7. 

1804.  S.  Fox.  Manufacture  or  production  of  water-gas 
and  apparatus  therefor.     December  7. 

2434.  J.  Swallow  andC.  West.  Artificial  fuel.  January  18. 

3053.  G.  A.  Fuchs.  Manufacture  of  coal-dust  bricks  from 
bituminous  coal,  charcoal,  coke,  ore  dross,  brown  coal,  and 
the  like.     .lanuary  18. 

4246.  J.  Woodward  and  F.  W.  Crossley.  Apparatus  for 
charging  and  discharging  gas  retorts.     January  18. 

4440.  C.  Kilpatrick  and  The  Ferric  Sewage  and  Water 
Purification  Co.,  Lim.     SV(?  Class  X. 

16,622.  J.  Bowing.  Improvements  in  coking  processes, 
and  in  the  manufacture  of  coke  and  recovery  of  products. 
.January  11. 

19,483.  A.  W.  Wells.— From  F.  Verruc.  A  new  or 
improved  apparatus  for  earburetting  gas  and  air  for 
illuminating  and  heating  purposes.     December  31. 

21,871.  H.  Fourness.  Improvements  in  valves  and 
apparatus  employed  in  the  manufacture  of  illuminating 
and  heating  gas.     January  18. 

21,914.  H.  Pazolt.  The  manufacture  of  an  improved 
artificial  fuel.     January  18. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 

1893. 

280.    J.    Bueb.      Improvement    in    the    manufacture   of 
anthracene.     Januarv  6. 


IV.— COLOURING  MATTERS  axd  DYES. 

Applicatiokb. 

1892. 

23,397.  J.  V.  Johnson. — From  The  Badishe  Analiu  atnl 
Soda  Fabrik.  The  manufacture  and  production  of  new 
basic  dyes  and  of  new  materials  for  use  in  their  preparation. 
December  19. 

23,639.  S.  S.  Bromheaa. — From  Landshoif  and  Meyer, 
Germany.  Improvements  in  the  production  of  iron  and 
further  amine  bases  from  the  ferruginous  residue  left  in  the 
production  of  amine  bases.     December  2?. 

23,672.  H.  H.  Lake.— From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  colouring  matters. 
December  22. 

28,893.  O.  Imray.— From  The  Farb.  vormals  Meister. 
Lucius  and  Brtining,  Germany.  Improvements  in  the  pro- 
duction of  paramagenta  and  its  homologues  from  the 
corresponding  leuco  bases,     December  37, 

?  1,081,  J,  Rohner,  Produotjon  of  new  oolouring  matters, 
dyeing  cotton  without  mordant.  Complete  Specification. 
Filed  December  30.  Date  applied  for  July  4,  1892,  bf?ip» 
date  of  application  in  Frf^nce.  '" 
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1893. 

188.  O.  Imray. — From  The  Farb.  vorm.  Meister,  Lucius, 
and  Briiningr,  Germany.  Manufacture  of  yellow  to  red- 
brown  colouring  matter  suitable  for  dyeing  wool.  January  4. 

437.  O.  Imraj'. — From  The  Farb.  Aorm.  Meister,  Lucius, 
and  Briining,  German}'.  Manufacture  of  a  novel  class  of 
bodies  by  the  action  of  primary,  secondary,  and  tertiar}' 
aromatic  bases,  and  of  alkylised  and  non-alkylised  diamines 
upon  ortho-dinitro-anthraciuinone,  or  mono-nitro-anthra- 
quinone  or  nitro-amido-authraquinone.     January  9. 

438.  O.  Imray.  From  The  Farb.  vorm.  Meister,  Lucius, 
and  Briining,  Germany.  IManufacture  of  novel  colouring 
matters  of  the  anthraquiuone  series  from  the  products  of 
the  action  of  aromatic  monamines  or  diamines  upon  ortho- 
dinitro-anthraquinone,  or  mono  nitro  anthraquinone,  or 
uitro-amido-anthraquinone.     January  9. 

558.  H.  E.  Newton.  From  The  Farb.  vorm.  F.  Bayer 
and  Co.,  Germany.  The  manufacture  or  production  of  new 
colouring  matters.     January  10. 

641.  J.  Y.  Johnson.  From  The  Badische  Aniliu  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  colouring  matters.     January-  11. 

788.  T.  R.  Shillito.— From  J.  R.  Geigy,  Switzerland. 
Production  of  orange  colouring  matters  or  dyes.     Jan.  13. 

825.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  production  or  manu- 
facture of  derivatives  of  betanaphtho-hydraquinone,  or 
betanaphthoquinoue.     January  13. 


CoMPLKTE  Specifications  Accepted. 
1891. 

19.588.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Manufacture  and  production  of  new  blue 
mordant  dyeing  colouring  matters.     January  18. 

19.589.  J.  Y.  Johnson. — From  The  Badische  Aniliu  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
blue  mordant  dyeing  colouring  matters.     January  18. 


1892. 

3698.  I.  Roos.  Manufacture  of  a  new  compound  result- 
ing from  the  reaction  of  a  methylphenylhydrazine  and 
salicylalde.     December  31. 

4110.  A.  Bang. — From  G.  A.  Dahl.  A  black  cotton 
dj'estuff,  combination  of  the  same,  and  processes  for  the 
production  thereof .     January  11. 

4406.  0.  Imray. — From  The  Farb.  vorm.  Meister,  Lucius, 
and  Briining.  Manufacture  of  beta-amido  crotonic  anilide 
and  of  beta-methylamido-crotonic  anilide.     January  11. 

4407.  O.  Imray. — From  The  Farb.  vorm.  Meister,  Lucius, 
and  Briining.  Process  for  the  production  of  a  red  colour 
on  textile  fibres.     January  18. 

5540.  J.  Y.  Johnson.  — From  The  Badische  Anilin  und 
Soda  Fabrik.  Manufacture  of  red  basic  naphthalene 
colouring  matter  which  yields  azocarmine  on  sulphonation. 
Januarj-  18. 

20,423.  J.  Rohner.  Manufacture  of  new  colouring 
matters  of  the  series  of  the  indulines  by  the  action  of  the 
diamido-di-alkylthyoureas  on  the  aromatic  amines.  De- 
cember 31. 

21,968.  A.  Lembach  and  C.  J.  Wolff.  Improvements  in 
and  connected  with  the  manufacture  of  oxyquinoline- 
phenolsulphonic-oxyquinoline  and  its  homologues.  Ja- 
nuary 11. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

1892. 

23,325.  A.  Campbell.  Improvements  in  the  manufacture 
of  linoleum  and  similar  floorcloth  preparations.  Decem- 
ber 19. 

23,983,  J.  S.  Farmer,  H.  L.  Storey,  and  I.  H.  Storey. 
Improvements  in  the  manufacture  of  linoleum,  kamptulicon, 
and  other  similar  floor-cloths,  and  in  the  means  employed 
in  such  manufacture.     December  29. 


1893. 

744.  J.   J.    Weicher.      Improvements    in  machines    for 
extracting  fibre  from  fibrous  plants.     January  12. 


C0MPI.KTB  Specifications  Accepted. 

1892. 

18,572.  P.  Jensen. —  From  E.  Steimer  and  M.  Ziegler. 
Process  of  and  apparatus  for  treating  vegetable  fibres  or 
fibrous  substances  for  producing  sheets,  roofing,  and  wall 
felts,  matches,  torches,  and  the  like.     January  11. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

1892. 

23,433.  J.  H.  Walton.  An  improved  process  for  dyeing 
yarns  and  fabrics.     December  20. 

23,705.  T.  F.  Kyne.  Improvements  in  apparatus  for 
immersing  and  treating  textile  goods  in  liquids  or  solutions, 
and  for  raising  and  automatically  subjecting  the  goods  to 
centrifugal  action  so  as  to  expel  the  moisture  therefrom, 
applicable  to  dyeing,  bleaching,  washing,  and  other  analogous 
operations.     December  23. 

23,842.  R.  A,  GraefinghofE.— From  F.  Weyland,  Ger- 
many. Improvements  in  apparatus  for  colouring  and 
sizing  paper  boards  and  the  like.     December  2i. 

1893. 

629.  C.  D.  Abel. —From  O.  Keferstein,  sen.,  O.  Keferstein, 
.iun.,  and  Siemens  and  Halske,  Germany.  An  improved 
bleaching  process  for  yarns,  piece  goods,  and  other 
materials.     Complete  Specification.     January  11. 

713.  The  Thornliebank  Company,  Lim.,  and  W.  E.  Kay. 
An  improved  process  for  the  production  of  coloured  patterns 
upon  aniline  black  grounds  in  calico  printing.     January  12. 

729.  C.  D.  Abel. — From  O.  Keferstein,  sen.,  O.  Keferstein, 
jun.,  and  Siemens  and  Halske,  Germany.  Improvements 
in  bleaching  yarns,  piece  goods,  and  other  materials. 
January  12. 

Complete  Specification  Accepted. 

1892. 

4984.  E.  Zillessen,  sen.  An  improved  process  of  dyeing 
piece  goods.     January  18. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

1892. 
23,342.  G.  F.  Stra.vson  liiid  W.  Frcam.     An  improvement 
in  the  manufacture  of  sulphate  of  copper.     December  19. 

23,41 1 .  B.  Paul.  A  new  treatment  of  hydrated  silica,  and 
its  alkaline  combinations,  with  a  view  to  the  decomposition 
of  marine  salt  and  the  transformation  of  quartz  into  active 
silica.     December  20. 

23,577.  II.  Wcymer.-ch.  The  manufacture  and  pro- 
duction of  a  new  material  for  use  in  obtaining  oxygen  from 
atmospheric  air.     December  21. 

23,616.  PMI.Gossage  and  J.  Williamson.  Improvements 
in  and  connected  with  the  production  of  caustic  soda  from 
sulphide  of  sodium  or  sulphvdrate  of  sodium,  partly 
applicable  also  to  the  manufacture  of  bicarbonate  of  soda 
and  soda  ash.     December  22. 

23,853.  H.  Watson  and  J.  K.  Watson.  Improvements 
in  the  process  of  manufacturing  soda  crystals,  bicarbonate 
of  soda,  and  sodium  carbonate.     December  27. 

23,965.  H.  11.  Lake.  —  From  W.  H.  Howell  and  A. 
Hansel,  Canada,  and  W.  J.  Higgins,  United  States.  Im- 
provements in  apparatus  for  making  bisulphite  of  lime. 
December  28. 

24,038.  J.  G.  Lorrain.— From  J.  G.  Wetterle,  Algeria. 
A  new  or  improved  method  of  and  apparatus  for  treating 
phosphates  and  other  minerals  occurring  in  calcareous  or 
argillaceous  gangues  or  matrices.     December  29. 

24,040.  J.  Vivian  and  G.  Bell.  Improvements  in  or 
relating  to  the  manufacture  of  bi-carbonate  of  soda  by  the 
ammonia-soda-process,  and  obtaining  a  certain  valuable  bye 
product.     December  29. 

24,116.  J.  D.  Gilmour.  Improvements  in  the  manu- 
facture of  cyanide  and  cyanogen  compounds.    December  31. 

1893. 

92.  F.  M.  Spence,  D.  D.  Spence,  and  G.  Sisson.  An 
improvement  in  the  manufacture  of  sulphate  and  other  salts 
of  ammonia.     Januarys. 

338.  M.  Lommer.  Improvements  in  salt.     January  6. 

472.  F.  W.  Petrie.  Improvements  in  apparatus  for  the 
making  or  manufacturing  of  caustic  soda  and  chloride  of 
lime,  being  a  method  of  passing  the  gases  to  the  receivers. 
January  10. 

543.  J.  F,.  Fuller.  Improvements  in  and  relating  to 
combined  ammonia  distilling  and  refrigerating  apparatus. 
Complete  Specification.     .lanuary  10. 

544.  D.  Branson,  E.  D.  Thomburg,  and  J.  E.  Starr. 
Improvements  in  and  relating  to  a  s^-stem  of  underground 
distribution  and  recovery  of  anhydrous  ammonia.  Complete 
Specification.     January  10. 

621.  W.  S.  Kilpatrick.  A  process  for  the  preparation  of 
lead  oxides  and  lead  salts  direct  from  galena  and  sulphate 
of  lead.     January  11. 

710.  K.  C.  AVilson.  Improvements  in  or  connected  with 
the  manufacture  of  salt  from  brine.     January  12. 

824.  H.  E.  Xewton.  From  The  Farbenfabriken  vormals 
F".  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  new  chemical  compounds  derived  from  sulphuric 
acid.     January  13. 

Complete  Specification  Accepted. 


22,746.  H.  C.  Bull. 


1891. 
See  Class  IX. 

1892. 


20,070.  W.  T.  Thorp.  Process  for  treating  salt  for  medi- 
cinal and  dietetic  i)urf)Oscs.     .January  18. 

21,723.  H.  II.  Lake.  From  L.  Sternberg.  An  improved 
process  of  obtaining  ammonia  and  ammonia  salts  from 
nitrogenous  organic  matters.     January  18. 


VIII.— GLASS,  POTTERY,  and  EAltTUENWAUE. 

Applications. 

1892. 

23,414.  J.  Shenlon.  Improved  devices  for  use  in  support- 
ing ceamic  ware  whilst  being  fired.     December  20. 

23,549.  W.  Beames.  Improvements  in  or  connected  with 
certain  kinds  of  glass  and  pottery  ware,  barrels,  and  jars. 
December  2 1 . 

23,640.  AV.  West.  Improvements  in  the  manufacture  of 
moulded  claj',  earthenware,  and  ceramic  articles,  such  as 
flower  and  other  pots,  basins,  pans,  dishes,  and  the  like,  and 
apparatus  for  that  purpose.     December  22. 

24,C02.  C.  Werfel.  Manufacture  of  elfenite  or  com- 
position for  the  production  of  ceramic  fancy  ware.  Com- 
plete Specification.     December  29. 


1883. 

823.  J.  Davies.  Improvements  in  the  manufacture  of 
ceramic  or  pottery  ware  crucibles,  cisterns,  sinks,  flags,  and 
cements ;  also  applicable  for  paving  foot  paths,  roads, 
and  as  a  filtering  medium.  Complete  Specification. 
January  13. 

Complete  Specification  Accepted. 


22,376. 
Class  X. 


1892. 
W.   P.   Thompson.      From   li.    S.  Pease.      See 


1,548.  P.  Romer.     Manufacture  of  potassium   carbonate 
from  potassium  sulphate.     December  31. 


EX.- BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

1892. 

23,376.  T.  R.  Ablett.  Improvements  in  the  construction 
of  fire-proof  floors.     December  19. 

23,416.  G.  Maxwell.  An  improved  system  of  concrete 
construction.     December  20. 

23,552.  J.  Brown.  An  improved  adhesive  cement  for 
building  constructions  and  other  purposes.     December  21. 

23,771.  A  Browne. — From  H.  Spenle-Legrand  and  A. 
Vye-Barminter,  France.  Improvements  in  or  appertaining 
to  bricks,  blocks,  ornaments,  paving,  paving  tiles,  artificial 
stone,  and  the  like  for  building  purposes  and  the  like. 
December  24. 

23,975.  W.  Home  and  F.  G.  S.  Ham.  Homeham's  non- 
slippery  pavement.     December  28. 

1893. 

29.  E.  L.  Garbett.  An  improvement  in  the  construction 
of  incombustible  stairs,  floors,  and  roofs.     January  2. 

226.  A.  Patrick.  Improvements  in  the  manufacture  of 
Portland  cement,  and  in  apparatus  therefor,  a  part  of  the 
improvements  being  also  applicable  in  the  manufacture  of 
finely  pulverised  pigments,  and  the  like.     January  5. 
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249.  M.  Fawcett,  B.  A.  Elphicke,  and  J.  Hope.  Improve- 
ments in  the  construction  of  fire-proof  floors.  Complete 
Specification.     January  5. 

354.  F.  A.  Beny.  Improvements  in  bricks  or  blocks, 
for  building  purposes.     Complete  Specification.    January  7. 

425.  G.  Burge.  Improvements  in  the  construction  of 
cement  kilns.     January  9. 

484.  J.  Brown  and  J.  T.  Curry.  Improved  method  of 
making  bricks,  blocks,  or  stones  for  building  purposes 
without  burning.     January  10. 

508.  J.  C.  Bloomfield.  Improvements  in  the  manufacture 
of  plaster.     January  10. 

711.  .I.e.  Sellars.  Improvements  in  or  connected  with 
applying  cement  and  other  granular  or  pulverulent  material 
to  surfaces  and  producing  articles  thereof.     January  12. 

823.  J.  Davies.     See  Class  VIII. 

Complete  Specifications  Accepted. 

1891. 
22,243.  T.  Bretherton.  Ironcrete  pavement.  December  31. 

22,746.  H.  C.  Bull.  Improvements  in  the  production  of 
and  apparatus  for  obtaining  carbonic  acid  gas  and  lime. 
December  31. 

1892. 

4553.  J.  W.  Knights.  Improvement  in  burning  Portland 
cement.     December  31. 

9209.  B.  Astley.  An  improved  form  and  method  of 
construction  of  fire-proof  floors.     January  18. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

1892. 

23,332.  E.  Nelson.  Improvements  connected  with  the 
utilization  of  ore  smelting  furnace  bye-products.  Decem- 
ber 19. 

23,476.  R.  Haddan. — From  L.  Oliven,  Germany.  An 
improved  process  or  method  of  plating  or  coating  aluminium 
with  tin,  zinc,  or  lead,  or  alloys  thereof.  Complete  Specifi- 
cation.    December  20. 

23,47'/.  R.  Haddan. — From  L.  Oliven,  Germany.  An 
improved  process  of  soldering  applicable  to  the  soldering  of 
aluminium  to  aluminium,  or  to  other  metals.  Complete 
Specification.     December  20. 

23,491.  W.  B.  HoUingshead  and  S.  H.  Carney.  Im- 
provements in  compound  sheet-metal  plates,  and  in  the 
process  of  producing  same.  Complete  Specification. 
December  20. 

23.506.  H.  H.  Lake. — From  La  Societe  pour  la  fabrica- 
tion des  Munitions  d'Artillerie,  France.  Improvements 
relating  to  the  pressing,  drawing,  or  otherwise  working  of 
plastic  metal  or  other  materials  for  the  manufacture  of 
various  articles.     December  20. 

23.507.  H.  H.  Lake.— From  H.  A.  Harvey,  United 
States.  Improved  sprinkling  apparatus  for  use  in  the 
manufacture  of  armour  plates  and  in  similar  operations. 
December  20. 

23,534.  E  H.  Saniter.  Improvements  in  the  purification 
of  iron.     December  21. 

^  23,788.  S.  O.  Cowper-Coles  and  The  London  Metallurgical 
Co.,  Lira,     Improvements  in  eleotrcrplating,     December  34, 

83,896.  E.  Pearoe,  Improvements  In  and  relating  to  ore= 
roasting  furnnoee.    Complete  Speciflcatioo,    December  37. 

24,025.  .S.  O.  Cowper  Coles  and  The  London  Metallurgicftl 
Co.,  lam.    New  Rlloys,    December  29, 


24,061.  G.  Wegner  and  P.  Giihrs.  A  new  or  improved 
method  of  plating  or  coating  aluminium  or  aluminium 
alloys.     Complete  Specification.     December  30. 

24,144.  J.  W.  Sutton.  Improvements  in  the  separation 
of  gold  from  its  chloride  solution.  Complete  Specification. 
December  3 1 . 

1893. 

7.  J.  Stranaghan.  Improvements  in  stoppers  for  ladles 
used  for  casting  steel  and  similar  metals.     January  2. 

17.  S.  D.  Williams  and  W.  J.  Clapp.  Improvements  in 
means  or  apparatus  employed  in  the  manufacture  of  iron 
and  steel  and  other  metals.     .January  2. 

51.  C.  B.  Burdon.  Improvements  in  the  manufacture 
and  tempering  of  armour  plates,  projectiles,  and  other 
articles.     January  2, 

82.  W.  H.  Greene  and  W.  H.  Wahl.  Improvements  in 
the  manufacture  of  manganese  and  manganese  alloys  free 
from  carbon.     Complete  Specification.     January  3. 

130.  W.  E.  Koch.  Furnaces  for  heating  steel  ingots. 
Complete  Specification.     January  3. 

327.  The  London  Metallurgical  Company,  Limited,  and 
S.  O.  Cowper-Coles.  Improvements  in  and  relating  to  the 
coating  of  metallic  surfaces  with  zinc.     .January  6. 

498.  W.  P.  Thompson. — From  J.  L.  Thompson,  United 
States.  Improvements  in  or  relating  to  obtaining  and 
separating  sulphide  of  nickel  in  the  treatment  of  mattes 
containing  copper,  nickel,  iron,  and  other  metals.  Com- 
plete Specification.     January  10. 

499.  W.  P.  Thompson. — From  R.  M.  Thompson,  United 
States.  Improvements  in  or  relating  to  obtaining  and 
separating  sulphide  of  nickel  for  use  iu  metallurgical  opera- 
tions in  the  treatment  of  mattes  of  copper,  nickel,  iron,  and 
other  metals.     Complete  .Specification.     January' 10. 

512.  G.  Wegner  and  P.  Giihrs.  Improvements  in  solder- 
ing aluminium  and  alloys  of  aluminium.  Complete  Specifi- 
cation.    Januarj'  10. 

530.  P.  C.  Choate.  Improvements  in  the  art  of  produc- 
ing metallic  zinc.     Complete  Specification.     January  10. 

563.  J.  M.  AVhite.  Improvements  in  the  manufacture 
of  iron  and  steel  and  in  apparatus  for  the  purpose. 
January  10. 

572.  B.  D.  Martin  and  N.  Martin.  Improvements  in 
the  process  or  method  of  casting  chilled  rolls.     January  10. 

642.  J.  D.  Ellis.  Improvements  in  the  manufacture  of 
armour  plates.     January  1 1 . 

751.  C.  T.  J.  Yautin.  An  improved  process  for  the 
manufacture  of  aluminium  sulphide.     January  12. 

822.  A.  S-  Bower.  Improvements  in  means  or  apparatus 
for  use  in  protecting  iron  and  steel  by  producing  magnetic 
oxide  thereupon.     January  13. 

894.  W.  Colquhoun. — From  A.  Colquhoun,  Mexico.  An 
improved  method  of  precipitating  gold  from  solution. 
January  14. 

Complete  Specifications  Accepted. 

1892. 

2241.  N.  Lebedeff.  Manufacture  of  aluminium  alloys. 
January  18. 

3308.  M.  N.  d'Andria.  Recovery  of  hydrochloric  acid 
and  ferric  oxide  from  ferrous  chloride.     December  3 1 . 

3844,  T.  Twynam,  Separation  of  tin  from  tin  scrap, 
January  11. 

4440.  C.  Kilpatrick  and  the  Ferric  Sewage  and  Water 
Purification  Companj-,  Limited.  A  nev*'  or  improved 
process  for  the  utiligation  of  oxide  of  iron  obtained  as  a 
by-product  in  the  emelting  or  extraction  of  copper  from 
cupreous  ores,  or  from  tipeut  oxide  obtained  as  a  by-product 
in  the  purification  of  gas,    December  HI, 
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19,155.  W.  A.  Baldwin  and  F.  G.  Wheeler.  Method  of 
and  apparatus  for  decarbonising  iron,     December  31. 

21,271.  K.  Norton.  Improvements  in  the  process  of 
tinning  iron  and  steel  plates.     December  31. 

22,37G.  W.  P.  Thompson.  —  From  K.  .*-«.  Pease.  Im 
provements  in  ai>paratiis  for  liandling  or  working  molten 
substances,  such  as  metal  and  glass.     January  1 1 . 


XL— ELECTRO-CHEMISTRY  a.\d  ELECTRO- 
METALLURGY. 

Applications. 

1892. 

23,321.  L.  B.  Miller  and  M.  W.  Woods.     See  Class  I. 

23,409.  G.  A.  Washburn.  Improvements  in  storage 
batteries.     Complete  Specification.     December  20. 

23,680.  D.  G.  Fitz-Gerald.  Improvements  in  voltaic  cells 
used  as  standards  and  for  testing  purposes.     December  23. 

23,733.  K.  T.  Parker.  Improvements  in  and  apparatus 
for  the  manufacture  of  chlorine  and  alkali  by  electrolysis 
of  compounds  thereof,  and  anodes  to  be  employed  therein. 
December  23. 

23,750.  A.  Hough.  An  improvement  in  plates  for 
secondary  batteries.     December  23. 

23,773.  E.  Xiewerth.  Improvements  in  electric  smelting, 
and  in  furnaces  therefor.     December  24. 

23,S24.  A.  J.  Boult.— From  Mannheimer  Gummi-Gutta- 
percha  and  Asbestfabrik,  Germany.  Improvements  in 
electrode-supporting  combs  for  electric  batteries.  Decem- 
ber 24. 


23,919.  T.  Craney. 
electrolytic  apparatus. 
ber  27. 


Improvements  in  and  relating    to 
Complete   Specification.     Decem- 


24,071.  E.  L.  C.  SchifF.  Improvements  in  the  appli- 
cation of  an  electric  current  in  the  boiling  or  evaporating  of 
solutions  or  liquids.     December  30. 


24,127.  F.  King. 
December  31. 


Improvements  in  secondary  batteries. 


1893. 

140.  G.  W.  Harris.  Improvements  relating  to  storage 
batteries,  and  electrodes  therefor.  Complete  Specification. 
January  3. 

259.  R.  E.  B.  Crompton  and  H.  J.  Dowsing.  Improve- 
ments in  the  heating  of  surfaces  for  the  drying,  heating,  or 
other  treatment  of  paints,  oxides,  or  other  matters  by  the 
aid  of  electricity,  and  in  the  means  or  apparatus  employed 
therein.     January  5. 

391.  E.  Hancock  and  A.  J.  Marquand.  Improvements 
in  the  manufacture  of  elements  for  electric  or  secondary 
batteries.     January  7. 

660.  H.  F.  Kirkpatrick-Picard  and  H.  Thame.  An 
improved  method  of  manufacture  of  elements  or  plates  for 
secondary  batteries.     January  11. 

736.  J.  C.  Richardson.  Improvements  in  the  manufacture 
of  white  lead  and  other  compounds  electrolytically,  and 
apparatus  therefor.     January  12. 

757.    H.     T.      Barnett. 
electrodes.     January  13. 


Improvements    in    platinised 


758,  H.  T,  Barnett.  Improvements  in  OOOReotion  with 
carbon  electrodes,    January  13, 

813,  C,  Pollftk.  Improvements  in  or  oonneoted  with 
the  manufacture  ot  electrof^es  for  electric  acoHW^l^tors. 
Jftmiary  13, 


Complete  Specificationb  Accepted. 

1891. 
22,856.  E.  Placet  and  J.  Bonnet.   A  method  of  extracting 
chromium  by  the  aid  of  electrolytic  baths  with  chromic 
acid  base.     December  31. 

1892. 

982.  T.  Parker,  A.  E.  Itobinson,  and  C.  II.  Parker. 
Improvements  in  or  connected  with  the  manufacture  or 
production  of  chloride  of  zinc,  and  alkaline,  or  alkaline 
earths,  sulphates,  and  of  zinc  and  chlorine  by  electrolysis  of 
solutions  thereof.     January  18. 

3120.  P.  H.  Bertrand.  Improvements  relating  to 
galvano-plastics  or  the  electro-deposition  of  metal. 
December  31. 

4190.  F.  M.  A.  Laurent-Cely  and  E.  Finot.  p:iectrical 
batteries.     .January  18. 

4768.  S.  W.  Maquay.     Electric  batteries.     January  18. 

8987.  P.  Germain,  Secondary  batteries  and  accumu- 
lators.    January  18. 

14,813.  E.  P.  Usher, 
plates.     December  31. 

14,515.  E.P.  Usher. 


Improvements  in  electric  battery 


Storage  batteries.    December  31. 


XII.— FATS,  OILS,  AXD  SOAP  MANUFACTURE. 

Applications. 

1892. 

23,374.  J.  P.  MuUins.  A  means  of  producing  an 
emulsified  preparation  of  paraffin  for  use  as  (1)  a  dertergent, 
(2)  as  a  hair  dressing,  (^3)  as  a  fuel.     December  19. 

24,153.  E.  Opderbeck.  Xew  process  for  making  con- 
sistent fish-fat,  train  and  other  oils  by  means  of  compressed 
oxygen.     Complete  Specification.     December  31. 

1893. 

88.  W.  S.  Mackie.     Asbestos  soap.     January  3. 

117.  R.  Englert  and  F.  Becker.  An  improved  oil  for  use 
in  the  treatment  of  wool  for  spinning.     .January  3. 

256.  T,  C'raig  and  A.  E.  Raper.  Improvements  in  the 
treatment  of  soapy  waters  from  the  washing  of  wool,  and  the 
production  of  useful  products  therefrom,  applicable  for 
lubrication  and  other  purposes.     January  5. 

386.  J.  Peacock  and  W.  L.  Colls.  Improved  manufac- 
ture  or  production  of  soap.     January  7. 

CostPLETE  Specifications  Accepted. 

1892. 

952.  W.  S.  Chenall  and  W.  F.  S.  Chenall.     See  Class  II. 

22,039.  H.  H.  Lake. — From  G.  Schicht.  Improvements 
relating  to  the  manufacture  of  soap.     January  11. 

5i3,605.  P.  Zacharias  and  J.  Grunwald.  Manufacture  of 
soap.     January  18. 

22,681.  S.  Stanton, — From  E.  W.  Stanton.  Improve- 
ments in  petroleum  or  naphtha  soap  and  in  the  method  of 
and  apparatus  for  producing  the  same,     January  18, 


92 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTEY.       [Jun.  31.  ist3. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
EESINS,  INDIA-RUBBER,  Etc. 

Applications. 

1892. 
23,548.  W.  S.    Kilpatrick.      Iiaprovecl   process   for   the 
manufacture  of  litharge,  red  lead,  and  cement  from  galena 
or  other  lead  ores,  or  sulphate  of  lead.     December  21. 

23,572.  S.  Ziani  de  Ferranti  and  J.  H.  Noad.  Improve- 
ments in  the  manufacture  of  white  lead.     December  21. 

24,138.  H.  Hellewell.  Improvements  in  the  treatment  or 
purification  of  certain  natural  gums  to  produce  a  rubber  or 
rubber  substitute.     December  31. 

1893. 

226.  A.  Patrick.     See  Class  IX. 

259.  R.  E.  B.  Crompton  and  H.  J.  Dowsing.  See 
Class  XI. 

529.  F.  Crane.— From  "SV.  D.  Field,  United  States. 
Improvements  in  or  relating  to  pyroxyline  solutions  or 
compounds.     January  10. 

621.  W.  S.  Kilpatrick.     See  Class  VII. 

736.  J.  C.  Richardson.     See  Class  XI. 

849.  W.  Griffiths.     Disinfectants  paints.     January  14. 


Complete  Specification  Accepted. 
1892. 

12,732.  L.  Pflug.     Improvements  in  protective  paints  or 
compositions  for  ships.     December  31. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Complete  Specification  Accepted. 
1892. 

6104.  C.   "W.   Luther.     The  production  of  a  cement  or 
glue  for  joining  wood.     January  11. 


1893. 

525.  S.  Pratt.  Improvements  in  the  treatment  of  starch- 
containing  substances  for  use  in  brewing,  distilling,  and  in 
in  similar  operations.     January  10. 


Complete  Specifications  Accepted. 

1892. 

21,939.  W.  P.  Thompson. -From  F.  Schiaffino.  Treat- 
ment of  raw  sugar  for  purifying  and  drying  the  same, 
January  18. 


XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

1892. 

23,894.  M.  Krouchkoll.  Improved  process  for  the 
manufacture  of  yeast  without  alcohol.  Complete  Specifi- 
cation. Filed  December  27.  Date  applied  for  October  14, 
1892,  being  date  of  application  in  France. 

1893. 

228.  A.  Blake.  An  improvement  relating  to  the  process 
of  malting  grain.     Complete  Specification.     January  5. 

525.  S.Pratt.     S<;e  Class  XVL 

606.  R.  M.  McDougall.  Improvement  in  "  Coffey's " 
still  for  making  spirits  from  mixed  grain  or  malt.  January  11 . 


Complete  Specifications  Accepted. 

1892. 

13,980.  A.  J.  Boult. — From  F.  L.  Hume.  Improvements 
in  or  relating  to  the  purif3-ing  of  spirituous  liquor  and 
other  liquids,  applicable  also  to  the  separation  of  cream 
from  milk.     .lanuary  18. 

20,317.  A.  Kerschbaum,  F.  J.  Z.  B.  Strassnicky,  and 
R.  Schmeidel.     Manufacture  of  malt  liquor.     December  31. 

20,825  H.  Stock.  Improvements  in  germinating  apparatus. 
December  3 1 . 

21,284.  H.  H.  Leigh.— From  B.  C.  Batcheller,  S.  1). 
Schuyler,  and  W.  M.  Cramp.  Improvements  in  process 
and  apparatus  for  drying  brewer's  grains  and  like  material. 
January  18. 


XV.— AGRICULTURE  and  MANURES. 

Complete  Specification  Accepted. 
1892. 

3301.    B.   Willcox. — From   The  Farbwerke   vormals    F. 
Bayer  and  Co.     See  Class  XX. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Applications. 

1892. 

25,748.  T-.  Briant  and  W.  H.  Walker.  Improvements  in 
llie  utilization  cf  flours  which  are  rich  in  diastase. 
December  23. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. —  Chemistry  of  Foods. 

1892. 

24,068.  C.  O.  Harz  and  G.  Deisenhofer.  Improved 
process  for  sterilising  and  preserving  liquids  and  perishable 
matters,  and  in  apparatus  therefor.     December  30. 

1893. 
143.  G.  H.  Kemp.     Improvements  in  the  manufacture  of 
bread.     January  3. 

739.  W.  C.  Leechman.  An  improved  preparation  of  tea 
and  the  process  of  making  the  same.     January  12. 
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B. — Sanitary  Chemistry, 

1893. 

91.  F.  M.  SjiLiice  and  I).  I).  Speiico.  A  filtoriiig  material 
for  iisi'  iii  the  filtration  of  water,  tlio  filtration  of  tlieelHuent 
from  sewajje  precipitation  works,  and  the  filtration  of  other 
li<piids.     January  :?. 

<mO.  W.  Weaver.  Weaver's  improved  furnaces  and 
apparatus  for  the  treatment  of  town's  refuse.     January  12. 

C. — Disiufeclants. 

1892. 

23,0(11.  C".  A.  Ihirphardt.  An  improved  preparation  or 
compound  for  the  treatment  and  purification  of  sewage  or 
other  foul  water.     December  :22. 

1893. 

C.Tl.  H.  Noerdlinger.  Improvements  in  disinfectants. 
January  11. 

3'.>33.  G.  Kraemer.  Process  for  the  preparation  of 
sulphonate  sails  from  pheiiylised  ethane  derivatives  and  the 
preparation  of  disinfectants  therefrom.     December  31. 


Complete  Specifications  Accepted. 

A.  — Chemistry  of  Foods. 

1892. 

3592.    P.     McArdle.      The    preserving   of    fresh    eggs. 
'  December  31. 

B. — Sanitary  Chemistry. 

1891. 

22,.')4G.  W.  Lawrence.  Improvements  in  the  clarification, 
purification,  and  softening  of  water,  contaminated  water,  or 
sewerage,  in  the  preparation  of  reagents,  and  in  apparatus 
for  use  therein.     December  31, 


1892. 

15C7.  A.  Levieus.  Improvements  relating  to  the  treat- 
ment of  sewage  and  other  refuse,  and  to  apparatus  therefor. 
January  18. 

17,815.  Y.  J.  C.  Boulengier.  Improvements  relating  to 
the  disinfection  of  cesspools  and  the  utilisation  of  the  dis- 
infected matter.     January  18. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

1892. 

23,518.  T.  Thornley.  Improvements  in  and  connected 
with  digesters  and  boilers  used  in  the  preparation  of  wood 
pulp,  and  for  other  similar  purposes.     December  21. 

23,G03.  W.  Ibbotson.  Coating  or  covering  paper  with 
aluminium  and  its  alloys.     December  22. 


XX.— FINE  CHEMICALS,   ALKALOIDS    ESSENCES, 
AND  EXTRACTS. 

Applications. 
1892. 

23,149.  ir.  Ryk.  Improvements  in  the  method  of 
obtaining  phenols  and  naphthols,  commonly  called  "  salols," 
from  salicylic  acid,  &c.     December  20. 

1893. 

71.  J.  Wetter.— From  J.  D.  lliedel  and  Co.,  Germany. 
Improvements  in  the  treatment  of  cresols,  to  render  them 
soluble  in  water,  or  to  prepare  aqueous  solutions  of  the 
same.     January  2. 

Complete  Specifications  Accepted. 

1892. 

3301.  E.Willcox. — From  The  Farbwerke  vormals  F.  Bayer 
and  Co.  Improvements  in  or  means  for  the  treatment  of 
trees  or  plants  for  destroying  caterpillars  of  Liparis  monacha 
and  other  insects  injurious  to  plant  life. 

3435.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Improvements  in  the  manufacture  and 
production  of  pharmaceutical  compounds.     December  31. 

3698.  I.  Rods.     See  Class  IV. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

1892. 

23,716.  E.  T.  Powell.  Means  or  apparatus  wherebj^ 
photographers  can  retouch  their  negatives  or  prints  with  the 
aid  of  artificial  light.     December  23. 

23,942.    G.    W.    Morgan.      Magnesium 
photography.     December  28. 

1893. 

741.  W.  H.  Walker.  Improvements  in  and  apparatus 
for  the  manufacture  of  films  especially  intended  for  the 
production  of  transparent  films  for  photographic  purposes. 
January  12. 


arc    light    for 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

1S92. 

23,3f?.  0.  Imray. — From  J.  Storer,  Australia.  Im- 
provements in  the  manufacture  of  explosives.  Complete 
Specification.     December  19. 

23,625.  W.  Pearson.  Improvements  in  fog-sio-nals. 
December  22.  ° 

24,094.  J.  Macnab.  Improvements  in  and  relating  to 
explosives  for  military  and  naval  purposes.     December  30. 

1893. 

580.  B.  J.  B.  Mills.-From  C.  E.  Munroe,  United  States. 
Improvements  in  explosive  material  and  in  the  manufacture 
thereof.     Complete  Specification.     January  11, 
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Complete  Specifications  Accepted. 
1892. 

1868.  H.  H.  Lake. — From  V.  Groendahl  and  J.  Laudin. 
Manufacture  of  ammonium  nitrate.     December  31. 

18,277.  H.  J.  Haddan. — From  the  American  Carrier 
Eocket  Co.     An  improved  dynamite  rocket.     December  31. 

18,572.  P.  Jensen. — From  E.  Stiemer  and  M.  Ziegler. 
See  Class  V. 


23,399.  C.  Weitenkampf.  Xew  or  improved  apparatus 
for  separating  solid  or  fluid  substances  dissolved  in  alcohol, 
ether,  or  chloroform,  without  evaporation  of  the  solvent. 
Complete  Specification.     December  19. 


XXIII.— ANALYTICAL  CHEMISTRY. 
Application. 
1892. 
23,39S.  C.  Weitenkampf.     A  new  or  improved  process  for 
separating   solid  or  fluid  substances  dissolved   in  alcohol, 
ether,  or  chloroform,  without  evaporation  of  the  solvent. 
Complete  Specification.     December  19. 


PATENT   UNCLASSIFIABLE. 
Application. 

1893. 

560.  H.  J.  Sedwa}-.  A  preparation  of  natural  productions 
to  be  known  as  "  Kowtrath."  Complete  Specification. 
Januarv  10. 
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V.Cornish...  VIII,,  IX.,  XIII, 
C.  F.  Cross  ....    v.,  XII.,  XIX 

W.  P.  Dreaper VI. 

P.  Dvorkowitsch  II.,  III.,  XII. 

W.  M.  Gardner V.,  VI. 

Oswald  Hamilton I. 

P.  J .  Hartog,  B.Sc.  Gen.  Chem. 
Prof.  D.  E.  Jones,  B.Sc.     XI. 

W.E.Kay VI. 

A  J.  King,  B.Sc VI.,  XVI. 

F.  S.    Kipping,')       II.  and 
D.Sc i  Gen.Chem. 

Chas.  A.Kohn,    \  c^^  ni. 
Ph.D....   .   j  den.  Chem. 

L.deKoningh  XVIII., XXIII. 


T.  A.  Lawsou,  Ph.D. .    IV. 
F.H.Leeds.  IIL,  XIII.,  XXI. 


J.  Leyvkowitsch,^    j.j    ~,. 

IV.,  XVI.,  XVI f. 


Ph.D, 

A.  R.  Ling  . . 

D.A.Louis IX.,  X.,  XV 

W.  Macnab XXII. 

K.  E.  Markel.Ph.D. ..    XII. 

A.  K.Miller,  Ph.D..    III.,  IV. 

N.H.J. Miller, Ph.D.    XV. 

F.  W.  Passmore,')  v-e    -v-vtit 
Ph.D .1  XX.,  XXIII 

H.S. Pattinson, Ph.D.    VII.,  X 

Vaiu^?".*f.'':}  XVI.,  XVII. 
W.J.Pope  ....    IV.,  X.,  XXI, 

G..  H.Robertson XI. 

F.  W.  Renaut. . .    Patent  Lists 

A.  L.  Stem,  B.Sc XVII. 

D.  A.  Sutherland  . . .    II.,  III. 

Eustace  Thomas XI. 

H.K.Tompkins,  B.Sc.    X. 

V.  H.  Veley,  M.A.    Gen.  Chem. 

C.  Otto  Weber, Ph.D.  IV.,Xin. 

J.G.Wells XVII.,  XX. 

A.  Wingham X. 


NOTICES. 

The  Annual  General  ^MeetiDg  will  he  held  in  Liverpool 
on  the  12th,  1.3th,  and  I4th  July  next.  Full  particulars 
will  appear  in  a  suhscqtient  issue. 


The  Council,  having  resolved  to  form  a  Committee  to 
deal  with  the  whole  question  ot'  Patent  Law  Eevision,  has 
invited  each  Section  to  nominate  three  members  to  serve  on 
that  Committee.  The  following  have  also  been  nominated : 
—The  President,  Sir  H.  E.  Koscoe,  M.P.,  Mr.  L.  Mond, 
and  Mr.  E.  Rider  Cook,  Hon.  Treasurer.  Extracts  from 
the  L'nited  States  Patent  Law  will  be  found  set  out  on 
page  190  of  this  issue. 

Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  he  forwarded  to  him  at  Lowy 
unless  it  be  desired  to  notify  a  change  of  address. 
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Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application  to  the  General 
Secretary  only,  to  whom  also  changes  of  address  should  be 
communicated.  

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  reque?ted  to  take  notice  that 
undei-  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
reject(;d  by  the  Publication  Committee,  or  ordered  to  In. 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  prepared  to  offer  r^s.  apiece  for  copies  of 
the  Society's  Journal  for  January  1883  in  saleable  condi- 
tion. 


LIST  OF  MEMBERS  ELECTED,  23rd  FEBRUARY  1893. 


Batemau,  John,  Chester  Street,  Saltney,  Chester,  manager 
of  candle  and  sulphuric  acid  works. 

Boyce,  Frank,  c/o  Goodall,  Backhouse,  and  Co.,  White 
Horse  Street,  Leeds,  chemist. 

Briggs,  J.  F.,  c/o  Parry  and  Co.,  Madras,  India,  sugar 
works  chemist. 

Brothers,  H.   E.,  Victoria  Institute,  Tunstall,  Stoke-on- 
Trent,  analyst. 

Cannon,  J.  C,  70,  Ham  Park  Road,  Forest  Gate,  Essex, 
analyst. 

Cowan,   VV.  J.,  77   Trinity    Road,  Wood  Groen,  N.,  fine 
colour  manufacturer. 

Crowther,     Edw.,     Woodland    Dyeworks,    Headingley, 
Leeds,  dyer. 

Delahaye,   Philibert,    65,    Rue  dc   Provence,    Paris,   gas 
engineer. 

Dunn,  W.  H.,  juu.,  1,  Belle  Vue  Terrace,  Gateshead-on- 
Tyne,  analytical  chemist. 

Edwards,  Vincent,  44,  Victoria  Avenue,  Upton  Park, 
Essex,  manure  company's  chemist. 

Gardiner,  H.  J.,  c/o  J.  Pattison  and  Co.,  11,  Bothwell 
Street,  Glasgow,  traveller. 

Gendall,  W.  H.  S.,  Gas  Works,  Elton,  Bury,  gas 
engineer. 

Gibbs,  Wm.  T.,  Buckingham,  Province  of  Quebec,  Canada, 
analytical  and  manufacturing  chemist. 

Green,  F.  C,  Chihuahua,  Mexico,  mining  superiulendeut 
and  manufacturer. 

Guthrie,  John  A.,  34,  Lancaster  Park,  Richmond,  Surrey, 
chemical  merchant. 

Hendrichs,  Frank  H.,  Imperial  Wharf,  46,  Bankside,  S.E., 
chemical  merchant. 

Isaac,  Jno.  F.  \.,  18,  Montserrat  Road,  Putney,  S.W., 
research  chemist. 

Jackson,  Jas..  Dominion  Cotton  Mills  Company,  Magog, 
Province  of  Quebec,  Canada. 

Johnson,  Ben  H.,  Caroline  Cottage,  West  Grove  Road, 
AVoodford,  Esses,  contractor. 

Jones,  David  S.,  Wilson  Terrace,  Coatbridge,  N.B., 
analytical  chemist. 

Lawtou,  Thos.,  Calthorpe  House,  Aldridge  Road,  Perry 
Bar,  Birmingham,  chemical  works  manager. 

Lloyd,  Herbert,  Gloucester,  N.J.,  U.S.A.,  chemist  and 
electrician. 


Loughton,    J.    P.,    Washington    Chemical   Works,  co. 
Durham,  chemist. 

Mather,  Colin,  Salford  Iron  Works,  Manchester,  engineer. 

Oswell,  Benj.  L.,  71,  Spring  Terrace  Road,  Burton-on- 
Trent,  brewer's  anal^'st. 

Perkins,  T.  S.,  39,  Garden  Place,  Brooklyn,  N.Y.,  U.S.A., 
technical  chemist. 

Pilley,  Thos.  W.,  Crescent  Lodge,  Camberwell  Grove,  S.E., 
analytical  chemist. 

Reekie,  J.  A.,  5,  Simmondley  Lane,  Glossop,  Derbyshire, 
assistant  colour  mixer. 

Ritchie,  Geo.,  c/o  Beardniore  and  Co  ,  Parkhead  Forge, 
Glasgow,  analytical  chemist. 

Saltmarsh,  J.   G.,    147,   Shrewsbury  Street,  Brooks  Bar, 
Manchester,  works  chemist. 

Schlesinger,  Dr.  Jas.,  P.O.   Box   368,  Pretoria,  S.A.R., 
analytical  chemist. 

Scott,  Herbert,  48,  Ashmore  Road,  Harrow  Road,   \V., 
metallurgist. 

Smith,    Edgar   B.,   c/o    Burt,    Boulton,   and    Haywood, 
Selzaete,  Belgium,  chemist. 

Stewart,  Alexander  F.,  Box  1283,  Johannesburg,  S.A.R., 
chemist  and  assayer. 

Strauli,  Emil,  Winterthur,  Switzerland,  soap  and  caudle 
manufacturer. 

Travers,  Morris  W.,  2,  Phillimore  Gardens,  Kensington, 
W.,  chemical  student. 

Wilcox,     H.,     Stanford-le-Hope,     Essex,     manager     of 
explosives  factory. 

CHANGES  OF  ADDRESS 


Anderson,  E.  E.  J.,  Journals   to  4  Muirpark  Gardens, 
Partick,  Glasgow. 

Baker,  Theodore,  l/o  New  Jersey  ;  Longfield,  near  Dart- 
ford,  Kent. 

Bell,  P.  Carter,  l/o  Fleetwood ;  c/o  Mersey  Rubber  Co., 
Bank  Quay,  Warrington. 

Berry,  E.  C,  Journals  to  Casa  Balestra,  Bordighera,  Italy. 
Bowrey,  J.  J. ;  (subscription  only),  62,  Penshurst  Road, 
South  Hackney,  N.E. 

Butterfield,  W.  J.  A.,  l/o  St.  John's  ;  Beckton,  E. 
Canziani,  E.,  Journals  to  3,  Palace  Green,  Kensington,  W. 
Carter,  W.  Chas.,  l/o  Ebiana  Street ;   5,  Abercorn  Street, 
Lisburn  Road,  Belfast. 

Church,  E.  D.,  l/o  Milton  Street ;  c/o   Church  and  Co., 
36,  Ash  Street,  Brooklyn,  N.Y.,  U.S.A. 

Cooper,  H.  P.,  Journals  to  2,  New  North  Road,  Hoxton,  E. 
Dagger,    J.  H.  J.,  l/o    Stoke-on-Trent ;  5,  Lome  Street, 
Fairfield,  Liverpool. 

Dixon,M.  T.,  l/oBox419;  P.O.Box  1816,  Johannesburg, 
S.A.R.,  South  Africa. 

Duckworth,  Wm.,  Journals  to  Shawe  Hall,  Flixton,  near 
Manchester. 

Dunwoody,  R.  G.,  l/o  Calhoun    Street ;  369,    Piedmont 
Avenue,  Atlanta,  Ga.,  U.S.A. 

Field,  S.  E.,  l/o  Halifax  ;  Lewin's  Mead  Brewery,  Bristol. 
Flanagan,  C.  A.,  l/o  Manchester  ;  Hegewisch,  111.,  U.S.A. 
Fletcher,  A.  E.,  13  (not  15)  Christchurch  Road,  Crouch 
End,  N. 

Freeman,  A.,  l/o  St.  Helens  ;  111,  Needham  Road,  Edge 
Hill,  Liverpool. 

Hamaguchi,  K.,  Journals  to  c/o  Mitsui  and  Co.,  I,  Crosby 
Square,  E.C. 

Hammill,  M.  J.,  l/o  Cooper  Street;    9,  Windle   Street, 
St.  Helens. 

Harvey,  E.  Feild,  l/o  London ;  Omrac,  St.  John's,  New- 
foundland. 

Hiuman,  B.  C,  1  o  Flushing  Avenue  ;  c/o  Ironclad  Manu- 
facturing Co.,  186,  Cook  Street,  Brooklyn,  N.Y.,  U.S.A. 
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Isiiac,  F.  W.  Player,  l/o  BHth ;  1 14,  Marine  Parade, 
Hrigliton. 

I'eacock,  S.,  l/o  PhiUidelphia ;  Fiiilev's   Post  Office,  X..I., 

r.s.A. 

Pilkinpton,  (}.,  l/o  Manchester;  Old  Market  Place,  Bury. 

Keibstiin,  Dr.  T.,  l/o  Brussels;  Kngelbostelerdamm  01, 
H,  I,  Hannover.  ' 

Hideal,  Dr.  S.,  l/o  St.  Moritz ;  Chemical  Laboratory, 
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MK.    WM.    TIIOKI'    I.\    TIIK    CHAIK. 


ON  TIIF  DETKCTION  AND  ESTIMATION  OF 
LEAD  IN  TARTARIC  AND  (  ITIMU  ACID. 

ItV    K.    VV.VKIXOTOX,    F.K.S. 

Thk  manufacture  of  tartaric  and  citric  acid  has  usually 
been  largely  conducted  in  leaden  vessels  ;  le-dd  has  par- 
ticularly been  used  for  the  evaporating  baths  in  which  the 
liquors  are  concentrated  to  the  crystallising  point,  and  for 
the  vessels  in  which  crystallisation  takes  place.  The 
sulphuric  acid  used  to  decompose  the  tartrate  and  citrate 
of  calcium  has  also  served  to  introduce  lead.  Small  i(uan- 
tities  of  lead  have  thus  been  generally  present  in  commercial 
citric  and  tartaric  acid,  and  in  recent  pharmacopceias  the 
presence  of  lead  is  mentioned  as  a  possible  impurity,  and 
methods  given  for  its  detection. 

I  am  rot  aware  that  any  cases  of  lead-poisoning  have 
been  traced  to  the  use  of  tartaric  or  citric  acid,  but  as  these 
acids  are  largely  used  in  the  preparation  of  lemonade,  ginger 
beer,  and  effervescing  medicines,  and  tartaric  acid  is  a  large 
ingredient  of  ail  baking-powders,  it  is  clearly  desirable  that 
lead  should  either  be  absent,  or  exist  in  a  proportion  so 
small  as  to  be  insignificant. 

Public  attention  has  been  called  to  this  matter  frequently 
during  the  last  few  years.  A  threatened  prosecution  for 
the  sale  of  lemonade  containing  traces  of  lead  has  led  some 
makers  to  abandon  the  use  of  citric  or  tartaric  acid  altogether 
and  to  emploj-  phosphoric  acid  instead. 

In  July  last  a  prosecution  was  instituted  by  the  Woolwich 
Local  Board  of  Health  against  an  oil  and  colour-iran  in 
their  district  for  selling  tartaric  acid  containing  0-002G  per 
cent,  of  lead,  which  their  analyst,  Dr.  \V.  R.  Smith,  stated 
to  be  a  poisonous  quantity.*  This  prosecution  failed,  the 
magistrate  holding  that  the  small  amount  of  lead  present 
became  unavoidably  mixed  with  the  acid  during  the  process 
of  manufacture.  Dr.  W.  R.  Smith  has  since  published  in  the 
Journal  of  State  Medicine,  October  1 892,  57,  determinations 
of  lead  made  by  him  in  numerous  samples  of  tartaric  and 
citric  acid. 

Public  attention  has  also  been  called  to  the  subject  in 
France  during  the  past  year,  owing  to  the  refusal  of  a 
delivery  of  tartaric  acid  by  the  Government  on  the  ground 
of  its  contamination  with  lead.  M.  Ch.  Buchet,  director 
of  the  Pharmacie  centrale,  has  in  consequence  made  an 
examinatioi  of  the  tartaric  and  citric  acids  of  commerce, 
and  has  published  his  results  in  L' Union  pharmaceutique, 
.May  1892,  2ua. 

It  is  now  about  two  years  since  the  firm  of  J.  B.  Lawes 
and  Co.,  of  Millwall,  London,  determined  to  introduce 
improvements  into  their  manufacture  of  tartaric  and  citric 
acid,  with  the  view  of  preparing  these  acids  free  from  lead. 
Having  many  years  ago  been  chemist  to  this  firm,  I  was 
asked  by  Sir  J.  B.  l.awes  to  assist  in  the  work,  and 
especially  to  find,  if  possible,  a  satisfactory  method  for 
determiuin?  the  amount  of  lead  present  in  tartaric  and 
citric  acid,  as  much  uncertainty  appeared  to  exist  on  this 
point.  The  present  paper  is  to  be  regarded  as  a  report  on 
this  special  branch  of  the  investigation. 

As  to  the  process  now  employed  at  Millwall  for  obtaining 
acid  free  from  lead,  I  need  only  say  that  the  manuffiCture 
is  conducted  in  the  u^ual  waj-  in  leaden  vessels  up  to  the 
first  crystallisation,  and  that  the  acid  is  then  redissolved, 
purified  from  lead  with  hydrogen  sulphide,  and  the  liquor 
subsequently  evaporated  and  crystallised  in  lead-free  vessels  : 
this  mode  of  proceeding  was  adopted  as  requiring  the  least 
disturbance  to  the  factory  plant.  After  many  trials  to 
ascertain  the  best  mode  of  working,  the  process  has  proved 
quite  successful. 

For  the  purposes  of  this  paper  we  have  to  consider  : 
1.  The  detection  cf  lead  ;  2.  The  quantitative  determination 


*  Tliat  so  small  a  proportioi;  of  lead  could  be  injurioas  W;is  net 
substanti.-ited  liy  the  evidence  of  olbf^r  experts  at  the  heariii'r. 
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of  lead  in  tartaric  and  citric  acid;  3.  Proposed  standards 
or  purity.  A  few  words  must  first  be  said  as  to  the  condi- 
tion of  the  lead  present. 

Both  tartaric  and  citric  acid  cr\'stals  occasionally  contain 
visible  fragments  of  metallic  lead.  The  manager  at  the 
^lilhvail  factory,  Mr.  Berry,  tells  me  that  these  fragments 
are  probably  fine  scrapings  of  lead  left  by  plumbers  when 
making  or  mending  the  leaden  vessels. 

M.  Buchet  has  determined  the  proportion  of  metallic  lead 
in  the  samples  of  tartaric  and  citric  acid  he  has  examined 
(page  103  of  this  paper)  ;  it  is  of  course  very  irregular. 
To  determine  metallic  lead,  M.  Buchet  dissolves  200  grms. 
of  the  acid  in  600  cc.  of  water,  adds  ammonia  in  slight 
excess,  and  after  24  hours  collects  undissolved  matter  on  a 
small  filter,  and,  after  washing,  dissolves  the  lead  in  nitric 
acid,  and  determines  its  quantity  in  the  usual  way  with 
sulphuric  acid  and  alcohol. 

Besides  metallic  lead,  both  tartaric  and  citric  crj'stals 
have  occasionally  attached  to  their  base,  where  they  have 
been  in  contact  with  the  leaden  vessel,  patches  of  an  opaque 
whitish  substance,  which  turns  black  when  moistened  with 
solution  of  hj-drogen  sulphide.  This  substance  is  evidently 
a  portion  of  the  corroded  surface  of  the  lead  removed  by 
the  crystal.  This  lead  compound  does  not  entirely  dissolve 
■when  the  acid  is  placed  in  water,  but  it  dissolves  with  great 
rapidity  if  an  excess  of  ammonia  is  added  to  the  acid 
solution,  il.  Buchet  found  in  one  bad  sample  ot  French 
tartaric  acid  0'0082  per  cent,  of  lead  soluble  in  water,  but 
when  the  acid  was  neutralised  with  ammonia  the  lead  found 
Avas  0-0363  per  cent.  Instances  of  this  kind  are,  however, 
exceptional  ;  I  have  not  found  that  citric  and  tartaric  acid 
generally  contain  lead  compounds  undissolved  by  water. 

Metallic  lead  is  clearly  less  poisonous  and  less  objection- 
able than  soluble  lead  ;  the  determination,  moreover,  of  its 
quantity  presents  no  special  analytical  difficulties.  I  have 
therefore  confined  my  attention  to  the  detection  and  estima- 
tion of  the  soluble  lead  contained  in  the  acids. 

Before  passing  to  my  own  results  it  will  be  well  to  give 
a  summary  of  the  tests  for  lead  in  tartaric  and  citric  acid 
prescribed  by  the  various  pharmacopoeias.  These  directions, 
though  often  of  little  scientific  value,  occupy  a  position  of 
public  authority,  and  are  often  referred  to  in  legal  questions 
as  affording  trustworthy  definitions  of  purity. 


pHAnMACOPCEIA    TeSTS.* 

a.   Tartaric  Acid. 

1.  With  Ili/drogen  SidphicJe  alone. — The  aqueous  solution 
is  not  altered  hy  hydrogen  sulphide  (British,  Belgian, 
Italian). 

An  aqueous  solution,  1  in  10,  is  not  coloured  by  solution 
of  hydrogen  sulphide  (Xetherlands). 

A  concentrated  aqueous  solution  is  not  blackened  at  the 
line  of  contact  when  a  solution  of  hjdrogen  sulphide  is 
floated  on  it  (Tnited  States). 

The  powdered  acid  is  cot  altered  by  solution  of  hydrogen 
sulphide  (Hungarian). 

The  test  undor  this  head  is  the  only  one  prescribed 
by  the  British,  Belgian,  and  Hungarian  Pharmacop<rias  ; 
the  other  Pharmacopoeias  have  additional  tests  under  the 
following  heads.  The  strength  of  the  tartaric  acid  solution 
is  not  mentioned  by  the  British,  Belgian,  and  Italian 
Pharmacopceias.  The  British  Pharmacopoeia  describes  a 
solution  of  tartaric  acid  in  the  Appendix  made  by  dis- 
solving 1  oz.  of  tartaric  acid  in  10  oz.  of  liquid. 

2.  With  Hydrogen  Sulphide  and  Ammonia. — An  aqueous 
solution,  1  in  10,  nearly  neutralised  by  ammonia,  is  not 
altered  by  solution  of  hydrogen  sulphide  (German). 

An  aqueous  solution,  1  in  2,  is  not  altered  by  solution 
of  hydrogen  sulphide  even  when  ammonia  is  added 
(Austrian). 

An  aqueous  solution,  saturated  with  ammonia,  is  not 
altered  by  ammonium  sulphydrate  (Italian). 

*  The  i-aif  ions  re 'erred  to  arc  as  follows  :— British  Pharm.  1SS5; 
United  States,  18S;J;  German,  l!*!i(i;  Austrian,  IS*;!);  Hunaari.Tii, 
1888  ;  Itjilian.  Is!t2 ;  Bck'iai;,  iSrT, ;  Ne'lierlands,  lS8i).  The  French 
Codex  (1884)  (Iocs  not  contain  any  cleseription  of  tests. 


An  aqueous  solution,  1  in  10,  saturated  with  ammonia,  is 
not  altered  by  ammonium  sulphydrate  (Xetherlands). 

3.  Bi/  e.ramination  of  Ash. — The  ash  is  not  to  turn  blue 
when  treated  with  solution  of  ammonia,  nor  to  blacken 
by  a  further  addition  of  ammonium  sulphjdrate  (United 
States). 

h.  Citric  Acid. 

1.  With  Hydrogen  .Sulphide  alone. — The  aqueous  solution 
is-  not  altered  by  hydrogen  sulphide  (British,  Belgian, 
Italian,  United  States). 

An  aqueous  solution,  1  in  3,  is  not  altered  by  solution  of 
hydrogen  sulphide  (Hungarian). 

The  powdered  acid  is  not  altered  bj-  solution  of  hydrogen 
sulphide  (Xetherlandts). 

As  in  the  case  of  tartaric  acid,  the  above  test  is  the  only 
one  prescribed  by  the  British  and  Belgian  Pharmacopoeias, 
while  the  remaining  pharmacopoeias  have  additional  tests. 
The  British,  Belgian,  Italian,  and  I'nited  States  Pharma- 
copoeias do  not  prescribe  the  strength  of  the  solution  which 
is  to  be  tested. 

2.  With  Hydrogen  Sulphide  and  Ammonia. — An  aqueous 
solution,  1  in  10,  nearly  neutralised  with  ammonia,  is  not 
altered  by  solution  of  hydrogen  sulphide  (German). 

An  aqueous  solution  is  not  altered  by  solution  of  hydrogen 
sulphide,  even  when  ammonia  is  added  (Austrian). 

An  aqueous  solution,  1  in  3,  is  not  altered  by  solution  of 
hydrogen  sulphide,  even  when  saturated  with  ammonia 
(Hungarian). 

The  powdered  acid  is  not  altered  by  solution  of 
hydrogen  sulphide,  even  when  ammonia  is  added  (Nether- 
lands). 

An  aqueous  solution,  saturated  with  ammonia,  is  not 
altered  by  ammonium  sulphydrate  (Italian). 

3.  By  e.ramination  of  Ash.~-'^\\e  ash  should  not  turn 
blue  by  treatment  with  solution  of  ammonia,  or  blacken 
by  the  further  addition  of  ammonium  sulphydrate  (United 
States). 

On  glancing  through  these  directions  we  are  at  once 
struck  by  their  diversity.  A  test  adopted  by  one  pharma- 
copoeia is  excluded  by  another ;  and  where  the  same  test  is 
employed  considerable  differences  are  introduced  by  the 
variations  in  the  strength  of  the  solution  to  be  tested.  In 
short,  a  sample  of  acid  which  will  pass  the  rules  of  one 
pharmacopoeia  will  be  rejected  by  the  rules  of  another  ; 
this  will  become  still  more  evident  further  on. 

The  pharmacopoeias  concern  themselves  solely  with 
combined  lead,  though  probably  the  preparation  of  the 
ash  directed  by  the  United  States  Pharmacopoeisi  would 
result  in  the  oxidation  of  any  metallic  leail  present,  and 
this  oxide  would  be  subsequently  blackened  by  the  ammo- 
nium sulphy'drate.  Most  of  the  pharmacopoeias  regard 
solely  the  lead  soluble  in  an  aqueous  solution  of  the  acid, 
but  those  of  Italy  and  the  Xetherlands  apparently  include 
any  lead  compounds  which  will  dissolve  in  ammonium 
tartrate. 

Xkw  Ixvestigatioxs. 
1.   The  Detection  of  Lend. 

Several  of  the  most  characteristic  tests  for  lead,  a."^ 
sulphuric  and  chromic  acid,  are  not  available  for  the 
detection  of  lead  in  tartaric  or  citric  acid,  owing  to  the 
solubility  of  salts  of  lead  in  these  acids.  A  soluble 
chromate  may  be  added  to  a  solution  of  citric  acid  without 
any  reduction  of  the  chromic  acid  taking  place;  a  consider- 
able amount  of  lead  may-,  however,  be  present  without 
giving  rise  to  any  precipitate.  The  tests  practically  avail- 
able for  the  detection  of  lead  are  the  sulphides,  employed 
either  in  an  acid  or  alkaline  solution. 

The  whole  of  the  trials  as  to  the  respective  delicacy  of 
different  methods  have  been  performed  with  solutions  of  pure 
tartaric  and  citric  acid,  to  which  known  amounts  of  lead  had 
been  added.  The  same  standard  lead  solution  was  used  for 
the  whole  investigation. 

The  Standard  Lend  Sidution  employ-cd  was  made  of 
recrystallised  lead  nitrate,  dried  over  sulphuric  acid;  it 
contained  1  grm.  of  metallic  lead  in  1,000  cc;   1  cc.  thus 


F.  1..  2s,  18!.!.]       THE  JOUllNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


99 


contained  O'OOl  grni.  of  lead.  From  this  solution  ii  second 
was  piepartd  of  ouc-tenlli  the  streiifjth.  If  such  solutions 
arc  to  remain  constant  in  coniiiosition  it  is  essential  that 
they  should  contain  a  little  free  nitric  acid  ;  if  this  is  absent 
a  basic  salt  is  gradually  deposited. 

/\(f'i'ct  (if  /fi/tlrojcii  Sulphide  as  G((s. 

Tartaric  Acid. — The  delicac}'  of  the  test  is  very  larrjely 
intluenced  by  the  slren<jth  of  the  tartaric  solution. 

With  a  streii;,Mh  of  W  grins,  in  100  ec.  the  gas  produced 
ni)  chan;;e  wlien  passed  for  half-an-hour,  though  lead  ecjual 
to  U"0072  per  cent,  of  the  acid  was  present.  \\'hcn  the 
lirojiortioii  of  lead  was  raised  to  0- 0080  per  cent,  a  ver^' 
distinct  grey  turbidity  was  produced. 

With  a  strength  of  2.)  grnis.  in  100  cc.  a  considenible 
dark  grey  turbidity  was  produced  in  two  minutes  when  the 
acid  contained  0  00'3()  per  cent,  of  lead,  and  a  sliiilit  grey 
turbidity  was  produccjd  in  half  an  hour  when  \\\i  lead 
amounted  to  0  0030  per  cent.  No  reaction  was  obtained 
with  0"00-J4  per  cent,  of  lead. 

With  a  strength  of  10  grins,  in  100  cc.  a  distinct  grey 
turbidity  was  produced  in  ten  minutes  when  the  acid  con- 
tained O'OO'iO  per  cent,  of  lead,  and  a  very  slight  reaction 
(quite  distinct,  however,  when  compared  in  a  favourable 
light  with  a  similar  solution  free  from  lead*)  was  produced 
in  half  an  hour  when  the  acid  contained  0-0015  percent. 
There  was  perhaps  a  trace  of  reaction  when  the  lead  was 
still  further  reduced  to  0-00 10  per  cent. 

Citric  Acid. — The  reaction  with  hydrogen  sulphide  iu  the 
presence  of  this  acid  is  far  more  delicate  than  in  a  tartaric 
solution  ;  the  strength  of  the  acid  has,  as  before,  a  great 
iuHuence  upon  the  result. 

W^ith  a  strength  of  .'iO  grms.  in  100  cc.  a  dark  purple  tur- 
bidity having  a  red  reflection  w-as  produced  in  three  minutes 
when  the  acid  contained  0'0032  percent,  of  lead,  and  a 
distinct  purple  turbidity  iu  20  minutes  when  the  lead  was 
0-0020  per  ceat.  A  very  slight  turbiditj'  appeared  in  25 
minutes  when  the  lead  was  reduced  to  0-0016  per  cent. 

With  a  strength  of  10  grms.  in  100  cc.  a  distinct  turbidity 
was  produced  in  ten  minutes  when  tiie  acid  contained  0-0010 
per  cent,  of  lead,  and  a  very  slight  reaction  appeared  in 
half  an  hour  when  the  lead  was  reduced  to  0-0005  per 
cent. 

Effect  of  Htjdrncjen  Sulphide  in  Solution. 

An  aqueous  solution  of  h3-drogen  sulphide  is  a  much 
more  delicate  test  for  lead  in  tartaric  and  citric  acid  than 
hydrogen  sulphide  used  as  gas,  and  the  appearance  it 
produces  is  often  much  more  striking,  the  solutions  being 
generally  deeply  coloured,  while  the  gas  gives  rise  in  most 
cases  to  a  finely-divided  precipitate.  The  coloured  lead 
solutions  produced  by  a  solution  of  hydrogen  sulphide 
probably  contain  the  lead  as  a  sulphydrate. 

The  solution  of  hydrogen  sulphide  employed  was  always 
<aturated  with  the  gas,  and  quite  free  from  suspended 
-ulphur.  This  reagent  is  best  prepared  in  bottles  nearly 
tilled  with  water.  When  the  water  is  saturated,  the  air 
is  displaced  with  hydrogen  sulphide,  the  stopper  intro- 
duced, and  the  bottle  laid  on  its  side. 

Tartaric  Acid. — When  50  cc.  of  tartaric  acid  solution 
are  mixed  with  50  cc.  of  solution  of  hj'drogen  sulphide, 
the  final  strength  being  25  grms.  of  acid  in  100  cc,  a  slight 
grey  turbidity  is  generally  produced  on  standing  when  the 
acid  contains  0-0012  per  cent,  of  lead,  and  a  more  distinct 
turbidity  is  immediately  produced  when  the  lead  amounts  to 
0- 0010  per  cent.  As  the  proportion  of  lead  increases  the 
ajipearance  produced  bj'  the  reagent  changes.  The  smallest 
visible  result  is  a  grey  turbidity ;  with  more  leiid  the 
t\irbidity  appears  as  a  very  finely-divided  purple-grey  pre- 
cipitate ;  with  a  further  increase  in  lead  a  bronze  tint 
appears ;  with  still  more  lead  the  solution  acquires  a  dark 
smoky-brown  colour,  and  there  is  no  longer  any  suggestion 
of  a  precipitate. 

*  To  detect  n  very  sliirht  turbidity  coaiparisou  must  be  maJe  with 
:i  similar  mixture  of  tartaric  acid  and  solution  of  hydrogen  sulpliid<' 
containin'i  no  lead  ;  tlie  solutions  must  stand  between  the  observer 
and  the  light,  ;iiid  lie  viewed  u,%';iinst  a  dark  hacki^round. 


When  the  solution  of  tartaric  acid  is  of  such  a  strength 
that  after  adding  its  own  volume  of  solution  of  hjdro.ren 
sulphide  the  mixture  contains  10  frnm.  of  acid  in  100  cc"  a 
Oistinct  grey  turbidity  is  almost  immediately  produced  when 
the  acid  contains  o-ooio  per  rent,  of  lead.  WithO-OOfJ? 
per  cent,  of  lead  a  slight  distinct  turbidity  is  produced  after 
some  time.  If  lO  grms.  of  the  tartaric  acid  are  dissolved 
in  20  cc.  of  water  and  the  liquid  brought  to  100  cc.  by  the 
addition  of  solution  of  hydrogen  sul[,bide,  a  slight  distinct 
turbidity  may  be  seen  when  the  lead  in  the  acid  is  onlv 
0-0005  per  cent.  ■' 

Citric  Acid.— As  in  the  experiments  with  the  gas,  the 
delicacy  of  the  test  is  found  to  be  much  greater  with  citric 
than  with  tartaric  acid.  The  series  ol  tints  produced  is 
different  in  the  case  of  citric  acid. 

When  the  citric  solution  is  mixed  with  its  own  volume 
of  solution  of  hydrogen  sulphide,  and  the  mixture  finally 
contains  25  grms.  of  the  acid  in  100  cc,  a  clear,  bright 
brown  colour  is  immediately  produced  when  the  ai  id 
contains  0-0016  per  cent,  of  lead.  With  0-0008  per  cent, 
of  lead  a  cinnamon-tinted  turbidity  is  immediately  produi;ed. 
AVith  O-OOOI  per  cent,  the  .solution  soon  acquires  a  slight 
pinkish  turbidity.  A  solution  of  acid  containing  0-0002 
per  cent,  of  lead  gave  no  distinct  reaction. 

W'hen  tile  solution  of  citric  acid  receives  its  own  volume 
of  solution  of  hydrogen  sulphide,  and  the  final  mixture 
contains  10  grms.  of  acid  iu  lOOcc,  an  immediate  clear 
brown  tint  is  produced  when  the  acid  contains  O'OOlo  per 
cent,  of  lead.  With  0  0005  per  cent,  of  lead  a  distinct 
brownish  turbidity  soon  appears.  With  0-0003  per  cent, 
a  slight  turbidity  appears  after  some  time.  With  0-0002 
per  cent,  no  appreciable  reaction  took  place.  When,  how- 
ever,  the  10  grms.  of  citric  acid  were  dissolved  in  water  to 
20  cc.  and  the  whole  diluted  to  )00  cc.  with  solution  of 
hydrogen  sulphide,  a  slight  turbidity  was  produced  when 
the  acid  contained  0-0002  per  cent,  of  lead,  and  even  with 
0-0001  per  cent,  of  lead  a  reaction  was  thought  to  be 
appreciable. 

Hindrance  to  the  Action  of  Hydrogen  Sulphide. — While 
engaged  in  the  present  work  I  came  across  a  singular  fact. 
When  tartaric  liquors  have  been  purified  from  lead  with 
hydrogen  sulphide,  the  liquor  concentrated,  and  a  crop  of 
crystals  obtained,  the  mother-liq>jor  contains  a  soluble 
sulphur  compound  which  is  capable  of  preventing  the 
precipitation  of  lead  by  hydrogen  sulphide.  To"  such 
a  mother-liquor,  which  was  of  a  dark  straw  colour, 
slightly  turbid,  and  had  a  marked  garlic  odour,  I  was  able 
to  add  lead  up  to  0-0048  per  cent,  of  the  tartaric  acid 
present  without  being  able  to  detect  it  by  subsequent 
treatment  with  a  solution  of  hydrogen  sulphide.  If  this 
amount  of  lead  was  exceeded  the  hydrogen  sulphide  pro- 
duced a  brown  colour.  When  this  mother-liquor  was 
treated  with  a  small  quantity  of  an  oxidising  agent  its 
peculiar  characters  disappeared,  and  it  behaved  in  a  normal 
manner  with  lead  and  hydrogen  sulphide. 

This  fact  is  of  little  importance  to  the  public  analyst,  as 
the  crystal  from  such  liquors  contains  "but  a  trace  of  this 
compound,  and  we  shall  presently  see  that  b}-  testing  in  an 
alkaline  solution  its  prejudicial  influence  can  be  almost  or 
entirely  removed. 

Effect  of  Hydrogen  Sulphide  in  a  nearly  Neutralised 
Sohition. 

The  German  PharmacopcEia  directs  that  both  tartaric 
and  citric  acid  shall  be  tested  for  lead  with  a  solution 
of  hj-drogen  sulphide  after  the  acid  has  been  nearly 
neutralised  with  ammonia,  and  German  analysts  appa- 
rently lay  great  stress  on  this  point  as  essential  to  a 
searching  application  of  the  test.  U'e  have  just  seen  that 
00005  per  cent,  of  lead  in  tartaric  acid,  and  0-0002  per 
cent,  of  lead  in  citric  acid  may  be  detected  without  any 
neutralisation  of  the  acids,  and  we  shall  presently  see 
that  still  smaller  amounts  may  be  plainly  detected  when 
the  acids  are  treated  with  ammonia  in  excess  ;  what,  then,  is 
to  be  gained  by  the  intermediate  treatment  of  incomplete 
neutralisation  ?  The  object  of  leaving  the  solution  feebly 
acid  is,  apparently,  to  avoid  any  darkening  of  the  solution 
due  to  the  formation  of  iron  sulphide. 
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If  a  small  quantity  of  a  ferrous  salt  be  added  to  a  solution 
of  pure  citric  acid,  and  the  whole  nearly  neutralised  with 
ammonia,  a  solution  of  hydrogen  sulphide  may  be  added 
without  any  darkening  taking  place.  The  case  is  quite 
otherwise  with  tartaric  acid.  If  a  solution  of  tartaric  acid 
is  taken  containing  a  salt  of  iron  in  distinct  quantity,  and 
ammonia  is  gradualh-  added,  a  precipitate  is  first  formed  of 
the  acid  ammonium  tartrate,  which  dissolves  as  more 
ammonia  is  introduced.  If  the  solution  is  to  be  left  acid, 
the  addition  of  ammonia  must  stop  before  the  resolution  of 
the  acid  tartrate  is  completed.  If  now  a  solution  of 
hydrogen  sulphide  be  added  to  this  feeblj-  acid  liquid,  the 
characteristic  green  and  black  tints  of  iron  sulphide  at  once 
appear.  It  is  of  no  use  to  attempt  to  increase  the  acidity  of 
the  liquid  by  adding  hydrochloric  acid,  for  the  only  etfect 
of  this  acid  is  to  throw  down  a  great  precipitate  of  the  acid 
ammonium  tartrate,  the  solution  remaining  no  more  acid 
than  before,  and  the  iron  sulphide  being  left  unaffected. 
The  formation  of  iron  sulphide  can  only  be  prevented  by 
having  the  solution  of  tartaric  acid  so  weak  that  no 
precipitation  of  the  acid  ammonium  tartrate  can  occur. 
With  a  solution  so  weak  no  gain  in  delicacy  when  testing 
for  lead  can  be  expected.  The  direction  of  the  German 
Pharmacopoeia  is  thus  valueless,  so  far  as  tartaric  acid  is 
concerned. 

If  soda  be  substituted  for  ammonia,  there  is  no  precipita- 
tion of  iron  when  solution  of  hydrogen  sulphide  is  added  to 
a  nearly  neutralised  tartaric  solution. 

A  considerable  practical  difficulty  is  met  with  in 
attempting  to  test  for  lead  in  neutralised  solutions  ;  this 
consists  in  the  great  scarcity  of  pure  reagents.  I  have 
been  unable  to  obtain  sodium  hydrate  which  did  not  give  a 
brown  colour  with  solution  of  hydrogen  sulphide  ;  the  soda 
from  sodium,  prepared  by  Messrs.  Hopkin  and  Williams, 
was  useless  from  this  cause.  Ordinary  ammonia  is  equally 
useless.  I  have  obtained  ammonia  ("  puriss ")  from 
Messrs.  Hopkin  and  Williams  which  gives  no  colour  with 
hydrogen  sulphide  ;  and  from  Messrs.  Burgoyne  and 
Burbridges  and  Co.  I  have  obtained  sodium  carbonate  which 
is  almost  equally  pure.  When  looking  for  traces  of  any 
substance  an  analyst  should,  of  course,  test  all  his  reagents. 

The  presence  of  iron  in  tartaric  or  citric  acid  is  best 
ascertained  by  adding  potassium  ferrocyanide  to  the 
aqueous  solution  of  the  acid.  The  quantity  of  iron  present 
is  usually  ver}'  minute  ;  we  shall  see  presently  that  its 
presence  need  not  interfere  with  the  testing  for  lead  even 
when  the  solution  is  made  alkaline  with  ammonia. 


Effect  of  Sulphides  in  an  Alkaline  Solution. 

The  pure  tartaric  and  citric  acids  I  have  employed,  when 
dissolved  and  treated  with  an  excess  of  pure  ammonia, 
remain  entirely  unaffected  by  ammonium  sulphydrate.  This 
is  the  most  extreme  test  for  lead  in  these  acids  with  which 
I  am  acquainted.  If  to  either  of  these  acids  lead  equal  to 
O-OODl  per  cent.  (1  per  million)  be  added,  the  addition  of 
1  drop  of  ammonium  sulphydrate  to  a  strong  ammoniacal 
solution  produces  at  once  a  very  slight,  distinct,  clear  brown 
tint.  It  is  possible  to  detect  even  half  this  amount  of  lead. 
The  greater  delicacy  of  this  mode  of  testing  is,  in  part,  due 
to  two  causes:  (1)  the  greater  concentration  of  the 
solution,  as  but  one  drop  of  ammonium  sulphj-drate  is 
needed  instead  of  dilution  with  an  equal  volume  of  solution 
of  hydrogen  sulphide  ;  (2)  the  clear  brown  colour  pro- 
duced, which  admits  of  easier  recognition  than  a  faint  grey 
turbidity. 

The  amount  of  iron  present  In  commercial  tartaric  and 
citric  acid  is,  as  far  as  my  experience  goes,  too  small  to 
interfere  with  the  test  for  lead  just  described  ;  ammonium 
sulphj'drate  is  not  in  fact  by  any  means  so  delicate  a  test 
for  iron  as  potassium  ferrocyanide.  If  iron  should  be 
present  in  considerable  quantity  this  will  be  at  once 
indicated  by  the  abnormal  blackish  colour  given  by  the 
ammonium  sulphydrate.  In  this  case  the  solution  of 
tartaric  or  citric  acid,  made  alkaline  with  ammonia,  should 
be  treated  with  a  few  drops  of  a  solution  of  potassium 
cyanide,  and  heated  to  near  boiling ;  when  cool  the  testing 


is  made  with  ammonium  sulphydrate,  t'le  iron  now  giving 
no  reaction  having  been  converted  into  ferrocyanide.* 

In  testing  by  this  method  the  presence  of  copper  is 
revealed  by  the  blue  colour  produced  when  the  acid  is 
treated  with  excess  of  ammonia  ;  this  blue  colour  is 
discharged,  and  t'?e  .subsequent  formation  of  copper 
sulphide  prevented,  by  adding  a  little  potassium  cyanide* 
to  the  ammoniacal  liquid.  . 

The  testing  for  lead  in  an  alkaline  solution  has  one  further 
advantage,  namely,  that  the  sulphur  compound  which  may 
possibly  be  present  in  small  quantit}-  in  acid  which  has  been 
purified  with  hydrogen  sulphide  does  not  in  this  case  prevent 
its  detection. 

2.   The  Quantitative  Estimation  of  Lead. 

Gravimetric  methods  for  the  determination  of  lead  in 
tartaric  and  citric  acid  have  been  described  by  M.  Buchet 
(loc.  cit.),  and  by  M.  Guillot,  Jour,  de  Phannacie  et  de 
Chimie,  1892,  541  ;  these  methods  are  apparently  identical. 
Dr.  W.  K.  Smith  {Inc.  cit.)  has  also  described  his  method. 

M.  Buchet  dissolves  200  grms.  of  the  acid  in  600  cc.  of 
water,  and  adds  ammonia  in  slight  excess.  After  standing 
for  24  hours,  insoluble  matter,  containing  the  metallic  lead, 
is  separated  by  deeantation  and  filtration,  the  solution  is 
slightlj-  acidified  with  hydrochloric  acid,  and  hydrogen 
sulphide  gas  passed  through  the  liquid  to  saturation,  .\fter 
standing  12  hours  the  precipitated  sulphide  is  collected  on  a 
filter,  washed,  redissolved  in  nitric  acid,  concentrated  to  a 
small  volume,  and  the  lead  precipitated  by  sulphuric  acid, 
with  the  addition  to  the  liquid  of  twice  its  volume  of  alcohol. 
No  experiments  are  mentioned  proving  that  hydrogen 
sulphide  gas  will  precipitate  all  the  lead  under  the  conditions 
named. 

Dr.  Smith  is  content  to  work  on  .">0  grms.  of  the  acid  ; 
this  is  burnt  to  a  carbon-free  ash  in  a  muffle,  the  ash  is 
dissolved  in  nitric  acid,  the  solution  evaporated  to  dryness, 
the  residue  dissolved  in  dilute  acetic  acid  with  sodium 
acetate,  the  lead  precipitated  as  chromate,  collected  on  a 
"  Gooch  "  asbestos  filter,  and  weighed.  There  is  said  to  be 
"  a  possible  error  of  2  per  cent,  of  the  total  amount  of  lead 
present  in  the  sample."  How  the  latter  fact  is  arrived  at 
is  not  mentioned  ;  there  is  no  reference  to  any  experiment 
in  which  a  known  amount  of  lead  was  present. 

In  approaching  the  subject  with  the  view  of  arriving  at  a 
good  commercial  method,  I  desired  that  the  method  selected 
should,  if  possible,  be  volumetric  instead  of  gravimetric, 
hoping  thus  to  insure  the  economy  of  time,  which,  if 
accuracy  can  be  preserved,  is  always  so  desirable. 

A  good  many  chemists  have  tried  to  find  a  volumetric 
method  for  the  determination  of  lead  in  tartaric  and  citric 
acid  by  matching  the  tint  produced  in  these  acids  by  a 
solution  of  hydrogen  sulphide  with  the  tint  produced  by  the 
same  reagent  in  a  similar  volume  of  water  containing  a 
known  quantity  of  lead.  When  such  methods  are  tested  by 
employing  tartaric  and  citric  acid  containing  known  amounts 
of  lead  they  are  found  to  be  entirely  fallacious ;  the  effect 
produced  by  a  solution  of  hydrogen  sulphide  in  a  dilute 
solution  of  a  lead  salt  is  indeed  profoundly  altered  by  the 
presence  of  tartaric  or  citric  acid.  Of  this  fact  any  chemist 
may  assure  himself  by  performing  the  following  simple 
experiments : — 

Prepare  solutions  of  pure  tartaric  and  citric  acid  con- 
taining 2.5  grms.  in  50  cc,  place  these  solutions  in  glass 
cylinders,  and  in  a  third  cylinder  place  50  cc.  of  water.  To 
each  cylinder  now  add  1  cc.  of  the  standard  solution  of  lead 
nitrate  already  mentioned,  and  mix  thoroughly  ;'  the  tartaric 
and  citric  acid  now  contains  0'0040  per  cent,  of  lead.  To 
each  cylinder  50  cc.  of  solution  of  hydrogen  sulphide  is  next 
added,  and  the  whole  rapidly  mixed.  The  contrasts 
presented  b^-  these  solutions,  each  containing  the  same 
quantity  of  lead,  are  certainly  astonishing  :  their  appearances 
may  be  thus  deicribed  :  — 

Water — Quite  pale  olive-brown,  clear. 

Citric  acid — Deep  red-brown,  pretty  clear. 

Tartaric  acid — Deep  smoky-brown,  much  more  opaque. 


*  Dr.  F.  L.  Teed  hns  already  (willed  attention  to  this  use  of" 

potassium  cynnlfle  in  The  Annli/.<if,  .\iigiisl  1802, 141. 
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If  now  the  experiment  is  repeated,  but  the  lead  reduced 

to  one-fourth  of  the  previous  (luaiitify,  the  appearances  will 
tlien  he — 

Water — \'ery  slifjht  brown  tint. 

('Uric  (icid — A  deeper  brown,  more  opaque. 

Tnrlaric  acid — No  colour,  clear,  or  a  slight  grey  turbidity. 

It  is  quite  obvious  that  any  matches  of  colour  made 
among  solutions  in  which  the  reaction  proceeds  so  differently 
arc  worthless  as  evidence  that  an  equal  quantity  of  lead  is 
present  in  each  case. 

Dr.  \V.  H.  Smith  has  published  (^loc.  cit.)  determinations 
of  the  soluble  lead  present  in  11  samples  of  tartaric  and 
citric  acid;  lie  thus  describes  the  method  which  he 
employed  :  — 

"  A  convenient  (juautity  cf  the  sample  for  examination 
was  dissolved  in  SO  cc.  of  water,  a  little  dilute  hydrochloric 
aeid  added,  anil  then  a  measured  (juantity  of  saturated 
suli)hurette(l  liydrogen  water.  The  tint  thus  produced  is 
matched  by  a  staiuJard  solution  of  acetate  of  lead,  just  as  in 
Nesslerising.  The  conditions  are  kept  rigorously  parallel, 
whether  they  apply  to  the  volume,  to  the  quantity  of  dilute 
hydrochloric  acid,  or  the  amount  of  sulphuretted  hydrogen 
water.  By  these  means  the  amount  of  soluble  lead  present 
is  ascertained." 

In  this  method  we  have  an  additional  element  introduced 
— the  addition  to  each  solution  of  an  equal  volume  of  dilute 
hydrochloric  acid.  Nothing  is  said  as  to  the  object  of  this 
addition,  or  as  to  what  is  to  guide  the  anal3"st  in  selecting  a 
proper  quantity  of  hydrochloric  acid.  I  presume  that  the 
object  in  view  is  to  equalise  the  tints  produced  by  the 
hydrogen  sulphide.  If  a  certain  amount  of  hydrochloric 
acid  is  mixed  with  each  of  the  comparative  solutions  in  the 
first  of  the  two  series  of  experiments  just  mentioned,  the 
(juality  of  tint  produced  on  the  addition  of  the  solution  of 
hydrogen  sulphide  will  be  the  same  in  every  case  ;  each  of 
the  three  cylinders  will  in  fact  yield  a  lavender-grey 
precipitate.  Unfortunately  the  improvement  stops  here. 
It  is  possible  by  adding  hydrochloric  acid  in  equal  quantity 
to  each  solution  to  make  the  precipitates  of  lead  sulphide  in 
water  and  in  solutions  of  tartaric  and  citric  acid  comparable 
in  the  quality  of  their  colour,  but  it  does  not  help  us  to 
make  them  equal  in  quantity,  although  the  same  amount  of 
lead  may  be  present  in  each  case. 

It  is  clear  from  the  foregoing  remarks  that  the  only  way 
in  which  the  appearance  of  the  lead  sulphide  in  a  solution 
of  tartaric  or  citric  acid  can  be  accurately  used  as  a  means 
of  determining  the  quantit}'  of  lead  present  is  by  compari- 
son with  the  appearance  in  solutions  of  pure  tartaric  or 
citric  acid  of  the  same  strength,  to  which  known  amounts 
of  lead  have  been  added.  I  have  employed  two  methods 
for  the  estimation  of  lead  ;  I  will  describe  them  in  the  order 
of  adoption. 

The  Glycerol  Method. — The  smoky,  opaque  tints  pro- 
duced by  a  solution  of  hydrogen  sulphide  in  solutions  of 
tartaric  acid  containing  a  considerable  amount  of  lead  are 
very  unfavourable  for  comparisons  of  colour.  If,  however, 
a  certain  amount  of  gl}"cerol  be  mixed  with  the  tartaric 
acid  before  the  addition  of  the  hydrogen  sulphide  the  tint 
becomes  lighter  in  tone,  and  the  liquid  much  more 
transparent. 

I'or  the  purpose  of  this  method  there  is  required  a  stock 
of  .solution  of  tartaric  acid  free  from  lead,  containing 
50  grms.  of  acid  in  100  cc.  Also  the  lead  nitrate  solutions 
already  described,  contained  in  small  10  cc.  burettes 
graduated  to  tenths  of  a  cubic  centimetre. 

Of  the  tartaric  acid  to  be  examined  7.t  grms.  are  dis- 
solved in  water,  made  up  to  150  cc,  and  filtered.  In  the 
case  of  obstinate  turbidity  in  the  acid  it  is  well  to  introduce 
a  little  filter-paper  pulp  before  filtering. 

A  preliminary  experiment  is  first  made  to  ascertain  what 
volume  of  the  tartaric  solution  will  yield  a  suitable  depth 
of  tint,  the  error  unavoidable  in  colourmetric  work  being  a 
much  smaller  proportion  of  the  matter  to  be  determined 
when  a  full  but  not  excessive  depth  of  colour  is  observed. 
The  desired  mixture  is  prepared  in  a  graduated  cylinder. 
20  cc.  of  glycerol  are  first  introduced,  and  then  30  cc.  of 
the  tartaric  acidsolution  ;  the  mouth  of  the  cylinder  is  then 
closed  with  an  india-rubber  stopper,  and  the  contents  well 


mixed.  An  equal  volume  of  a  clear  saturated  solution  of 
hydrogen  sulphide  is  then  added,  the  whole  again  mixed 
and  transferred  to  a  cylinder  of  clear  glass  standing  on  a 
sheet  of  white  j.aper.  The  appearance  of  the  li(iuid  enables 
the  chemist  to  decide  whethir  more  or  less  of  the  tartaric 
acid  should  he  taken  to  obtain  u  convenient  tint ;  10  cc— 
50  cc  is  the  range  which  1  have  found  necessary.  \N'heu 
the  proportion  of  lead  is  small,  10  cc.  of  gl>cerol  will  sufHce. 
The  .selected  mixture  is  made  exactly  as  just  described] 
the  volume  of  solution  of  hydrogen  sulphide  employed 
beH)g  equal  to  the  volume  of  liquid  already  in  the  cylinder. 
When  the  selected  mixture  has  been  prepared,  the  next 
step  is  to  match  its  colour  with  a  similar  mixture  contain- 
ing a  known  amount  of  lead.  The  same  amount  of  glycerol 
and  of  a  pure  tartaric  acid  solution  are  introduced  into  the 
cylinder  as  in  the  former  experiment,  with  a  few  tenths  of 
a  cubic  centimetre  of  the  stronger  of  the  two  solutions  of 
lead  nitrate,  and  the  whole  is  well  mixed ;  the  solution  is 
then  brought  to  the  same  volume  as  the  former  mixture  by 
the  addition  of  solution  of  hydrogen  sulphide.  A  com- 
parison of  the  tints  of  the  two  mixtures  will  at  once  show 
whether  too  much  or  too  little  lead  has  been  used,  and  new 
experiments  are  made  with  varying  (luantities  of  lead  until 
an  equality  of  colour  is  reached.  When  an  approximate 
equality  is  attained  it  is  best  to  start  three  mixtures  as 
simultaneously  as  possible,  one  a  repetition  of  the  selected 
mixture  of  the  acid  under  examination,  the  other  two  con- 
taining slightly  varying  quantities  of  lead,  the  object  being 
that  the  colour  yielded  by  the  acid  under  examination  shall 
lie  somewhere  within  the  range  of  colour  in  these  two 
experiments.  The  observer,  having  now  a  scale  before  his 
eye,  is  enabled  to  make  a  very  close  estimate  of  the  quantity 
of  lead  corresponding  to  that  contained  in  the  acid  to 
be  analysed.  One  reason  for  making  a  fresh  mixture  of 
the  acid  to  be  examined  is  that  the  tint  obtained  becomes 
more  turbid  on  standing. 

In  using  this  method  care  must  be  taken  as  to  the 
qitality  of  the  glycerol  employed.  The  first  glycerol  I 
made  use  cf  proved  worthless,  as  it  contained  some  metal 
(tin  or  arsenic)  giving  a  yellow  precipitate  with  hydrogen 
sulphide.  The  glycerol  was  unaffected  by  a  solution  of 
hydrogen  sulphide  unless  an  acid  was  also  added,  but  the. 
presence  of  tartaric,  acetic,  or  especially  of  hydrochloric 
acid  at  once  determined  a  yellow  turbiditj',  which  became 
in  time  an  actual  precipitate.  I  obtained  at  last  from 
Messrs.  Hopkin  and  Williams  a  glyceiol  nearly  free  from 
this  impurity. 

I  have  found  the  glycerol  method  a  satisfactory  one  for 
determining  lead  in  tartaric  acid ;  it  cannot,  however,  be 
used  with  advantage  if  the  proportion  of  lead  falls  below 
0-0020  per  cent.  We  have  already  noticed  that  in  the  case 
of  tartaric  acid  a  remarkable  break  occurs  in  the  series  of 
tints  produced  by  a  solution  of  hydrogen  sulphide  with 
rising  quantities  of  lead,  the  appearances  produced  by  the 
smallest  quantities  of  lead  being  mere  grey  turbidities, 
which  change  to  a  bronze  and  brown  colour  as  the  amount 
of  lead  increases.  A  break  occurs  in  the  same  pait  of  the 
scale  when  glycerol  is  present,  and  below  this  point  varying 
amounts  of  lead  have  no  considerable  influence  upon  the 
colour  produced. 

It  is  evident  that,  with  the  method  just  described, 
the  matter  derived  from  the  corroded  surface  of  the  leaden 
vessels  will,  if  present,  partiall}'  escape  detection.  It  would 
probably  be  easy,  after  pouring  off  the  solution  of  tartaric 
acid,  to  act  on  any  residue  with  a  little  sodium  carbonate, 
then  to  dissolve  the  lead  carbonate  in  some  of  the  tartaric 
solution,  and  finally  add  this  to  the  main  bulk.  I  have 
not,  however,  experimented  in  this  direction,  as  the  next 
method  I  have  to  mention  gets  over  all  difficulties  of  this 
description. 

The  glycerol  method  has  not  been  employed  for  citric 
acid,  though  1  know  of  no  reason  against  its  application. 
The  need  for  the  use  of  glycerol  is,  however,  less  in  the 
case  of  citric  acid,  as  the  tints  of  lead  sulphide  in  citric 
acid  are  far  clearer  than  in  tartaric  ;  the  scale  of  tint  is  also 
more  continuous. 

The  Ammonium  Sulphi/drate  Method. — We  have  already 
mentioned  that  ammonium  sulphyurate  applied  to  an 
ammoniacal  solution  is  a  far  more  delicate  test  for  lead  in 
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tartaric  and  citric  acid  (especiallj'  in  the  former)  than 
solution  of  hydrogen  sulphide.  The  tint  produced  is  also 
of  the  same  quality  throughout  a  long  scale,  and  is  very 
free  from  turbidity.  The  reaction  is,  in  short,  admirably 
adapted  for  use  as  the  basis  of  a  colourmetric  method. 

The  depth  of  tint  produced,  for  the  same  quantity  of  lead 
present,  is  far  greater  in  an  ammoniacal  tartrate  or  citrate 
solution  than  in  the  same  volume  of  water  ;  it  is  quite 
essential,  therefore,  if  equality  of  tint  is  to  interpreted  as 
equality  of  lead,  that  all  comparisons  should  be  between 
two  citrate  or  tartrate  solutions,  and  not  beiween  one  of 
these  and  water. 

To  carry  out  the  method  it  is  therefore  necessary-  to  have 
in  stock  solutions  of  lead-free  tartaric  and  citric  acid 
supersaturated  with  pure  ammonia  ;  these  solutions  should 
develop  no  colour  when  treated  with  ammonium  sulphydrate. 
A  convenient  strength  is  100  grms.  of  aeid  in  300  cc.  of 
final  solution. 

Of  the  tartaric  or  citric  acid  to  be  examined  40  grms.   are 
taken   and  dissolved  in  a  little  water ;  warm  water  is  most 
convenient  for  crystal  and  cold  for  powder  ;  the  solution   ' 
is  preferably  conducted  in  a  flask.     To  the  cold  solution   i 
pure  strong  ammonia  is  gradually  added  till  it  is  in  slight 
excess ;  the   final  point  is  indicated  in  the   case  of  tartaric  | 
acid  by  the  solution  of  the   acid  ammonium  tartrate  first 
formed  ;  in  the  case  of  citric  acid  it  is  conveniently  shown   I 
by  a  fragment  of  turmeric  paper  floating  in  the  liquid.    "When 
an  excess  of  ammonia  is   reached  the  liquid  is  cooled,  if 
necessary,  diluted  to  120  cc,  and  filtertd. 

As  a  preliminary  experiment  10  cc.  are  taken,  diluted  to 
50  cc.  in  the  measuring  cylinder,  and  placed  in  a  Xesslerising 
glass,  one  drop  of  ammonium  sulphydrate  solution  added, 
and  the  whole  well  stirred ;  the  colour  developed  indicates 
what  volume  of  solution  should  be  taken  for  the  determina- 
tion, this  volume  ma3-  range  from  5  cc.  to  50  cc.  If  less 
than  50  cc.  are  taken  the  volume  is  brought  to  50  cc.  with 
water,  and  one  drop  of  ammonium  sulphydrate  is  then  added. 
The  tint  thus  adopted  has  now  to  be  matched  with  the 
pure  solutions.  A  volume  of  the  pure  ammoniacal  tartrate 
or  citrate,  identical  with  that  taken  of  the  acid  under 
examination,  receives  a  measured  quantity  of  lead  solution 
from  the  burette,  the  volume  is  brought  to  50  cc,  it  is  placed 
in  a  Xesslerising  glass,  and  receives  one  drop  of  ammonium 
sulphydrate ;  the  experiment  is  repeated  till  a  match  is 
obtained.  As  in  the  previous  method,  the  best  comparison 
of  tints  is  obtained  by  making  finally  three  simultaneous 
experiments,  one  with  the  acid  under  examination,  the  other 
two  with  slightly  varying  amounts  of  lead,  the  aim  being 
that  the  tint  given  by  the  acid  to  be  analysed  shall  lie 
within  this  narrow  scale.  In  following  this  method  con  • 
siderable  use  has  to  be  made  of  the  weaker  of  the  two  lead 
solutions  already  mentioned. 

The  whole  time  required  for  a  determination  of  lead  by 
either  of  the  methods  now  given  is  about  H  hour  ;  this  time 
will  be  somewhat  shortened  as  the  operator  becomes  familiar 
with  the  tints  produced  bj'  varying  proportions  of  lead. 

We  have  already-  noticed  the  steps  which  should  be  taken 
if  copper  is  present,  or  if  iron  is  in  sufficient  quantity  to 
disturb  the  result. 

In  a  few  cases  the  same  sample  of  tartaric  acid  has  been 
analysed  both  by  the  glycerol  and  ammonium  sulphydrate 
method  ;  the  agreement  of  the  results  was  good. 

VV/e  Amount  of  Lead  present  in  Commercial  Acids. 

In  Table  I.  will  be  found  determinations  of  lead  in  com- 
mercial tartaric  acid,  and  in  Table  II.  similar  determinations 
in  citric  acid,  made  by  the  methods  just  described  ;  the  figures 
obtained  by  the  glycerol  method  are  marked  g.  The  aim 
has  been  to  analyse  a  sample  of  the  acid  made  by  each 
manufacturer  ;  the  collection  made  of  foreign  acids  is,  how- 
ever, very  imperfect.  Where  more  than  one  sample  has  been 
obtained  from  any  maker  the  re.«nlts  are  bracketed.  The 
object  has  been  to  show  the  composition  of  unpurified  acid ; 
all  samples  known  to  have  been  purified  from  lead  have 
been  excluded ;  it  is  possible,  however,  that  some  of  the 
best  of  the  foreign  acids  have  undergone  some  jjurification. 


I.  Lead  in  Tartaric  Acid, 


No. 


Per  Cent. 


Grains  per  Lb. 


English  Makers. 


Crystal 0-0190  ff 

0-0087  flr 

„        0-0063*/ 

o-oiii 

, I  0-0047  flr 

Powder 00033  <; 


French  Makers. 


7  Powder 0-0190  <7 

8  j  Crystal 0-0033flr 

9  I        „        0-0008 

10  „        0-0086 

11  1        „        0-0013 


German  Makers. 


Powder , 
Crystal  . 


0-0081  <7 

0-tHKS7 

0-0050 

0-0043 

0- 00-20  </ 

0-0035 

0-0029  fir 


Unknown. 


II.  Lead  ix  Citric  Acid. 
English  Makers. 


Powder . 

Crystal  . 
Powder . 
Crystal. 


Powder. 
Crys'.al 


0-0240 
0-0195 
0-0141 
0-OO39 
0-0105 
0-0096 
0-006C 
0-0018 


French  and  German. 


1-330  "^ 

I 

0-609    ; 

i 

0-4tl  J 

0-777  ^ 

I 

0-3-29    y 

I 

0-231  J 


1-330  "1 

I 

0-231    j- 

0-056  J 

0-602 

0-091 


0-58S  1 
0-609   ) 

0-350  1 

I 

0-301  y 

I 

0-140  J 

0-215 

0-203 


19  I  Ci-ystal* 0-0113 flr  ,  0-791 

20  Powder i  00036o'  |           0-252 

21  Crystal I  0-0032(7  0-224 

I  i 

Alean  of  21  samples j  0 '  0066  0  •  463 


1 


1-680  -) 

1-365  3 

0-9S7  -^ 

0-4S3  3 
0-735 
0  672 

o-n;2 

0126 


9      Crystal  ;j. 


0-0029 
0-0000 


0-203 
0-042 


•  Contained  a  distinct  amount  of  copper. 


Pri..2s.i80;i.i       THE  JOUl^NAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


108 


United  States. 


No. 


Per  Cent. 


Grains  per  Lb. 


11       Crystal 


Mt'iin  of  12  naiiii)lcs. 


0-006.-5 
0-0030 


0-0088 


0-Ul 


0-017 


*  Contained  a  trace  of  copper. 

The  mean  amount  of  combined  lead  found  in  tartaric 
acid  is  thus  0-006G  ])er  (sent.,  and  in  citric  it  reaches  0-0088 
piT  cent.  'J'he  variations  are  very  groat,  even  in  different 
san)i)les  from  the  same  factory,  as  appears  by  comparing 
the  tartaric  acids  Nos.  1,  2,  3  ;  4,  5,  C  ;  7,  8,  9  ;  or  the  citric 
acids  3  and  4.  Probably  all  excessive  amounts  of  lead  are 
due  to  contaminations  from  the  corroded  surfaces  of  the 
crystallising  vessels. 

Large  crystals  of  tartaric  acid  are  apparently  somewhat 
purer  than  small  crystals  from  the  same  sample.  Two 
samples  were  divided  into  large  and  small  crystals,  and  the 
percentage  of  lead  determined  in  each,  with  the  following 
result : — 


Liirgo  crysiftls. 
SniMll        „       . 


No.  1. 
0-002(! 

o-oo:« 


No.  2. 


0-0052 
0-0073 


This  is  possiblj'  owing  to  the  fact  that  in  a  small  crystal 
the  contaminated  base  in  contact  with  the  leaden  vessel 
forms  a  larger  proportion  of  the  whole  than  in  the  bigger 
crystal.  We  have  also  to  remember  that  as  cr^-stallisation 
advances  the  proportion  of  lead  ia  the  mother-liqnor 
increases,  so  that  the  later-grown  portion  of  a  crop  is 
probably  richer  in  lead. 

That  tartaric  acid  may  be  partially  purified  from  lead  by 
crystallisation  was  proved  by  a  laboratory  experiment.  A 
tartaric  liquor,  in  which  the  lead  Avas  0-0126  per  cent,  of 
the  tartaric  acid,  was  concentrated  in  a  porcelain  basin,  and 
a  crop  of  crystal  obtained  bj'  granulation.  The  crj  stal 
contained  0  •  0030  per  cent,  of  lead,  while  the  lead  in  the 
mother-liquor  amounted  to  0-0220  per  cent,  of  the  tartaric 
acid  present. 

In  the  next  table  will  be  found  the  results  of  M.  Buchet's 
examination  of  11  samples  of  tartaric  acid  from  eight  makers, 
and  of  three  samples  of  citric  acid  from  three  makers. 

The  mean  amount  of  metallic  lead  present  is  seen  to  be 
0-0034  per  cent.  The  acids  were  apparently,  with  two 
exceptions,  unusually  free  from  combined  lead. 

M.  Guillot  (/of.  cit.)  found  in  one  sample  of  tartaric 
acid  0-0063  per  cent,  of  metallic  lead,  and  0-0053  per  cent, 
of  combined  lead. 


3.  Proposed  Standards  of  Purity. 

Having  now  information  before  us  as  to  the  delicacy  of 
the  qualitative  tests  for  lead  in  tartaric  and  citric  acid,  and 
also  a  quantitative  method  capable  of  determining  pro- 
portions of  lead  as  small  as  one  part  per  million  of  the 
acid,  we  have  finally  to  say  a  few  words  as  to  the  amount 
of  purity  which  may  fairly  be  expected  in  commercial  acids. 

No  authoritative  standards  of  purity  exist,  so  far  as  I  am 
aware,  save  those  contained  in  the  various  pharmacopoeias. 
A  pharmacist  should  clearly  not  be  contented  with  a  degree 
of  impiu'ity  greater  tlian  this.  If  acids  of  this  purity  can  be 
obtained,  of  which  there  is  now  no  doubt,  health  officers  and 
magistrates  will  probably  think  that  all  tartaric  and  citric 
acid  used  in  the  prei)aration  of  ai-ticles  of  food  or  drink 
should  be  equally  f)ure.  This  seems  as  far  as  the  nianu- 
facfuror  should  be  required  to  go  at  present.  The 
pharmacopoeia  tests  are,  however,  so  various  and  imperfect 
that  a  revision  of  them  may  be  looked  for ;  we  must, 
however,  at  present,  take  them  as  they  stand. 


III. — Lead  m  TARTAnrc  and  Citric  Acid.* 
(M.  Ch.  IJuchet.) 


Combined      Metallic 
Lead.  Lead. 


Tarliiric  aciil 

Pcrfent.      Per  Cent. 

0-(i30;{           o-Of«ii 

OOOSl            0-Wtl 
0-0012      ,      Trace. 
0-0029            0-0071 
0-0028             0-0018 
0-0027              0  0025 
0-0025             0-005S 
0  0022             0-0055 
0  0020      ,      0-0O21 
0  0018             0-C018 
0-0M7      1       0-OOW 
0-0027            Trace. 
0- 00-21             0-0070 
Trace             None. 

Citric  acid 

Mean  of  all 

0-0051            0-0031 

♦  These  analyses  have  been  already  published  i:i  the  Chemist  and 
Bru'jfjist,  but  by  an  error  m  the  conversion  of  prms.  per  kilo,  into 
per  cent,  the  proportions  of  lead  were  made  100  times  too  high. 

The  British  Pharmacopoeia  directs  that  an  aqueous 
solution  of  tartaric  acid  shall  not  be  affected  by  sulphuretted 
hydrogen.  In  the  case  of  citric  acid  the  word  "  darkened  " 
is  substituted  for  "  affected."  The  pharmacopceia  does  not 
name  the  quantity  of  acid,  or  the  strength  of  the  solution 
to  be  tested.  If  its  language  is  strictly  interpreted  the 
test  must  be  taken  in  an  absolute  sense,  and  an  acid  will 
rot  pass  the  test  if  any  aqueous  solution  of  it  is  affected  by 
hydrogen  sulphide. 

The  pharmacopoeia  is  also  silent  as  to  whether  hvdrogen 
sulphide  gas  or  its  solution  is  to  be  employed,"  and  a 
lawyer  might  be  ready  to  argue  that  if  the  solution 
was  unaffected  by  hydrogen  sulphide  gas,  the  acid  ful- 
filled the  requirements  of  the  pharmacopoeia.  Supposing 
this  granted,  we  learn  from  the  experiments  I  have 
already  recorded  that  tartaric  acid  containing  0-0020  per 
cent,  of  lead  will  certainly  not  pass  the  test,  but  it  will 
depend  somewhat  on  the  skill,  and  also  upon  the  severe  or 
easy  temper  of  the  analyst,  whether  an  acid  containing 
0-0015  per  cent,  is  passed  or  not.  In  the  case  of  citric 
acid,  the  presence  of  0-0010  per  cent,  of  lead  will  certainly 
prevent  it  passing  the  test,  but  with  O'OOOo  percent,  the 
result  will  be  doubtful. 

If,  however,  hydrogen  sulphide  producing  no  effect  is  to 
be  understood  as  hydrogen  sulphide  employed  to  the 
best  advantage,  the  analyst  will  prepare  his  solution  by 
dissolving  10  grms.  of  the  acid  in  20  cc.  of  water,  and 
then  diluting  to  100  cc.  with  a  saturated  solution  of 
hydrogen  sulphide.  Examined  b^-  this  test,  tartaric  acid 
containing  0  0008  per  cent,  of  lead  will  certainly  be 
rejected,  and  it  is  doubtful  whether  acid  containing  0-0005 
per  cent,  will  be  allowed  to  pass.  With  citric  acid  the 
presence  of  0-0004  per  cent,  will  ensure  rejection,  while 
0-0002  per  cent,  may  be  reckoned  a  doubtful  proportion. 

The  Chemical  Committee  of  the  London  Chamber  of 
C^ommerce  have  had  under  consideration  the  question:  what 
test  should  be  adopted  as  a  standard  of  commercial  puritv 
with  regard  to  the  contamination  of  tartaric  and  citric  acid 
by  lead  ?  At  a  meeting  held  in  November  last,  they  pro- 
visionally adopted  the  form  of  test  just  mentioned,  that  is, 
the  solution  of  10  grms.  of  acid  in  20  cc.  of  water,  and  the 
dilution  to  100  cc.  with  a  solution  of  hydrogen  sulphide. 
This  test,  being  virtually  based  upon  thedirections  of  the 
present    British    Pharmacopoeia,  is    undoubtedly   in    nianv 
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respects  convenient,  but  it  cannot  be  considered  as  final 
for  several  reasons. 

1.  The  solution  of  the  acid  being  made  in  water,  cases 
■will  sometimes  arise  in  which  a  part  of  the  combined  lead 
remains  undissolved  and  escapes  detection.  2.  The  form  of 
the  test  is  unfortunate,  for  the  analj'st  has  to  certify  that 
the  acid  will  not  produce  a  certain  reaction,  and  there  will 
be  plenty  of  cases  in  which  it  will  be  ditficult  for  different 
analysts  to  agree  unless  every  condition,  including  the  time 
that  the  mixture  is  to  stand,  the  height  and  thickness  of  the 
column  of  solution,  and  its  position  with  respect  to  light,  is 
strictly  defined.  3.  The  test  introduces  (unintentionally)  a 
different  standard  for  tartaric  and  citric  acid. 

A  much  more  satisfactory  standard  of  purity  would  be 
the  fixing  of  a  proportion  of  lead  which  must  not  be 
exceeded  in  tartaric  and  citric  acid,  the  determination  to 
be  made  by  the  ammonium  sulphydrate  method  already 
described.  I  would  suggest  that  if  this  is  done,  the  propor- 
tion of  lead  which  is  not  to  be  exceeded  be  fixed  at  five  parts 
per  million  of  the  acid.  The  analyst  in  using  the  ammonium 
sulphydrate  method  must,  of  course,  employ  pure  ammonia, 
and  niust  be  aware  what  steps  he  should  take  to  prevent  the 
interference  of  iron  and  copper. 

It  is  clearly  more  just  to  the  manufacturer  to  define  a 
limit  of  impurity  which  must  not  be  exceeded,  than  to 
expect  from  him  an  article  of  absolute  purity,  a  result 
difficult  to  attain  under  the  most  favourable  conditions  of 
work. 


Appendix. 

Since  the  above  was  read  determinations  of  lead  have 
been  made  in  some  effervescing  powders,  in  which,  as  is 
well  known,  tartaric  acid  is  a  principal  constituent.  Two 
of  the  powders  were  popular  preparations  of  well-known 
names. 

Lead  per  Cent,  in  Effervescikg  Towders. 


Lead 
Soluble  ia  Water. 

Totnl 
Combined  Lead. 

1 

0-()040 

0-OW2 

2 

O'OOOi 

0-0012 

S 

0-0002 

0-0032 

The  lead  compound:,  not  dissolved  by  water  were  brought 
into  solution  by  the  action  of  an  alkaline  solution  of  ammo- 
nium tartrate.  A  solution  of  pure  sodium  tartrate,  of  the  same 
specific  gravity  as  the  solution  of  the  powder,  was  used  in 
making  the  comparisons  of  tint.  When  ammonium  tartrate 
had  been  added  to  the  powder,  it  was  also  added  to  the 
compared  solution.  Potassium  cyanide  Avas  in  all  cases 
employed. 

An  examination  of  baking-powders  has  also,  as  was  to 
be  expected,  revealed  the  presence  of  lead. 

Discussion. 

Mr.  liiNG  asked  what  reasons  there  were  for  concluding 
that  the  impurity  due  to  the  precipitation  of  the  lead  in  the 
mother-liijuor  was  a  sulphur  compound,  and  whether  the 
author  intended  to  investigate  it,  or  had  any  notion  as  to 
its  nature,  as  it  seemed  a  very  interesting  body. 

Dr.  Teed  asked  whether  the  author  found  the  same 
difference  of  tints  in  tartaric  and  citric  acid  when  using 
rather  more  ddute  solutions.  He  appeared  to  be  using  the 
acids  in  a  very  concentrated  form.  He  was  glad  to  see  use 
made  of  the  cyanide  reaction,  having  got  rid  of  the  copper 
difficulty.  Another  question  was  as  to  where  the  author 
got  his  pure  citric  and  tartaric  acid  from.  He  himself  had 
searched  for  some  months  diligently,  butvcould  never  succeed 
in  getting  any,  and  so  was  obliged  to  content  himself  with  the 
ordinary  water  comparisons,  using  dilute  solutions  in  order 


to  minimise  the  action  of  the  acids  on  the  lead  precipitate 
as  far  as  possible.  He  thought  the  author  would  find  it 
an  advantage  to  work,  as  Wanklyn  recommended,  in 
porcelain  dishes  instead  of  in  cylinders.  One  could  see 
the  colour  by  that  means  much  more  distinctly  than  in  a 
glass  cylinder  on  a  white  plate.  He  should  very  much 
like  to  know  if  the  author  had  tried  more  dilute  solutions. 

The  Chairman  said  it  was  a  curious  thing  that  one 
milligramme  of  lead  na  citric  or  tartaric  acid  should  give  a 
dark  colour,  but  one-fourth  of  a  milligramme  should 
practically  give  no  colour  at  all.  That  was  a  thing  no  one 
could  have  foreseen. 

Mr.  Wakington  in  reply  said  that,  so  far  as  the  sulphur 
compound  was  concerned,  he  had  not  the  least  idea  Avhat 
its  composition  was,  but  as  it  only  occurred  in  those  liquors 
which  were  treated  with  hydrogen  sulphide,  and  was  entirely 
destroyed  when  he  introduced  anything  capable  of  oxidising 
sulphur,  and  as  it  possessed  a  strong  garlic  odour,  it  left  no 
doubt  on  his  mind  that  it  was  a  sulphur  compound.  With 
rrgard  to  the  pure  tartaric  and  citric  acid,  in  his  earlier 
experiment  he  prepared  pure  tartaric  acid  himself,  but  such 
acids  could  now  be  procured  from  more  than  one  maker  in 
London.  With  regard  to  the  dilution  of  these  tartaric  and 
citric  solutions,  he  had  not  used  a  solution  more  dilute  than 
10  per  cent.,  because  that  was  the  strength  mentioned  in  the 
pharmacopcpias.  With  a  very  weak  solution  there  was  so 
little  lead  present  that  one  was  confronted  with  difficulties 
on  that  account.  He  had  not  found,  however,  that  down  to 
10  per  cent,  there  was  any  difference  in  the  character  of  the 
tints. 

Further  discussion  on  this  paper  was  then  adjourned  until 
next  meeting. 
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A    KEACTIOX    OF  THE  LIGXOCELLULOSES  AXI) 
THE  THEOKY  OF  DYEING.* 

BY    C.    F.    CROSS    AND    E.    J.    BEVAN. 

The  red  solution  obtained  by  mixing  aqueous  solutions  of 
ferric  chloride  and  an  alkaline  ferricyanide,  which  may  be 
regarded  as  containing  ferric  ferricyanide,  reacts  as  is 
well  known  with  the  more  easily  oxidisable  '•  organic " 
compounds,  oxidising  them  and  being  itself  reduced  to  the 
lower  mixed  cyanides,  i.e.  Prussian  blue  and  similar 
compounds  (Watts.  Die,  Vol.  2,  248).  The  reactions  of 
this  solution  with  the  lignocelluloscs,  and  notably  jute,  are 
remarkable  and  characteristic.  Xot  onl\-  is  the  conversion 
into  the  blue  pigment  very  considerable  in  proportion  to 
the  weight  of  fibre  substance,  but  the  colouring  matter  is 
deposited  within  the  fibre  in  such  a  way  as  to  give  the  effect 
of  a  homogeneous  dye.  Thus  if  this  particular  fibre, 
suitably  purified  by  previously  bo'ling  in  dilute  alkaline 
solutions  and  washing,  be  plunged  into  a  \  decinornial 
solution  of  the  reagent  .prepared  by  mixing  decinornial 
solutions  of  the  reagents  in  equal  volumes)  the  fibre 
substance  rapidlj'  dyes  to  an  intense  blue-black  with  a  gain 
of  weight  of  from  '10  to  50  per  cent  ;  and  the  dyed  fibre 
examined  under  the  microscope  is  of  an  intense  transparent 
blue  with  all  the  characteristics,  that  is  to  sa}-,  of  a  "  solid 
solution  "  of  the  colouring  matter. 

This  reaction  affords  a  contribution,  as  we  shall  presently 
show,  to  the  theory'  of  d^-eing  ;  but  before  discussing  it  from 
this  aspect,  we  will  briefl}'  record  the  results  of  quantitative 
observations.  In  our  first  series  of  observations  we  used 
a  solution  of  ferric  chloride  containing  Fe.jClg,  equivalent  to 
0'0976  FcjO;,  in  10  cc,  and  an  equivalent  solution  of  ferri 
cyanide,  i'ive  equal  portions,  each  weighing  2-762  grms. 
of  jute  fibre  were  treated  with  the  mixture  of  thea  hove 
solutions  in  equal  volumes,  in  the  proportions  and  with  the 
results  given  in  the  subjoined  table. 

*  Owins;  to  insufflcieiit  time,  this  paper  wns  t;iken  as  read. 
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Vols,  of  .Solution. 


iMTric 
Chloride. 


Fcrri- 
cyaiiide. 


Increase 

of 
Weight. 


Increase 
))cr  Cent, 
of  Fibre. 


Cc. 


10 

10 

n^isj 

(;-7 

•20 

•ill 

0-i.s9 

17-7 

:iO 

so 

0'7iW 

27 -S 

■to 

w 

1-025 

37-1 

50 

.")» 

i-mi 

12'0 

FejO, 

added  ns 

FCaCNo 


Fe^Oj 
fixed  as 

Itluo 
Cyanide. 


O'lOa 
0-390 

0-585 
0-781 
0-97C 


0-123 
0-230 
0-373 
0-510 
0-601 


It  will  be  noticed  that  the  Fo;*  ).j  fixed  by  the  fibre  is 
proportioniil  to  the  quantity  taken,  viz.,  approximately  two- 
thirds  iu  each  experiment ;  but  the  correspondinjr  increase 
in  weiplit  of  tlie  filir^'  due  to  the  blue  cyanide  fixed  is  some- 
what variable.  The  cyanide,  in  fact,  is  shown  by  analysis 
to  vary  in  composition  slightly  iu  the  ratio  Fe:CX,  more 
considerably  no  doubt  in  its  condition  of  hydration.  The 
ash  left  (m  ignition  of  the  dyed  fibre  we  find  1o  contain  no 
soluble  basic  constituents,  therefore  no  K_,0  appears  to  be 
fixed. 

Analysis  of  Blue  Cijanldr  fixed  by  the  Fibre. — A  speci- 
men of  fibre,  dyed  blue  under  the  above  conditions  and 
weighted  to  approximately  20  per  cent.,  was  anal\sed,  the 
total  Fe  being  determined  as  FeoO^,  the  CX  as  KH;j. 

Fe.jOj  —  61  per  cent.  =  4"27  Fe;  X  =  3"15  per  cent.  = 
5  •  85  CN. 
Whence  the  ratio — 

"g':',?  =  0-076:0-225. 

or — 

Fe:CX  =  1:3. 

A  portion  of  the  fibre  was  further  treated  until  the 
increase  of  weight  amounted  to  40  per  cent.,  and  then 
aualysed  with  the  following  result :  — 

Fe-jOa  =  14  •  0  per  cent.  =  9  -  8  Fe     X  =  9  -  3  per  cent.  CX. 
Fe:CX  =  K^-%1  =  0-175:0-357  =  1:2. 

l{y  the  continued  mteraction  of  the  fibre  substance  and 
the  ferric  ferricyanide  the  Fo'"  appears  to  be  deoxidised, 
and  in  exhausting  the  fibre  substance  with  dilute  alkali  in 
the  cold  ferricyanide  is  dissolved,  as  of  course  is  to  be 
expected. 

It  is  obvious  that  we  are  dealing  with  an  aggregate  and 
the  product  of  a  mixed  reaction  ;  the  ratios  Fe.;;(CX),;  and 
Fe;j(CX)i5  determined  as  above  for  the  product  in  successive 
stages  are  therefore  not  to  be  taken  as  more  than  approxi- 
mate indications  of  the  composition  of  the  colouring  matter 
deposited  in  the  fibre. 

The  mechanism  of  the  reaction  and  the  question  of 
the  composition  of  the  resulting  blue  cyanide  is  further 
elucidated  b}'  the  following  experiments  : — 

Equivalent  solutions  were  prepared  as  above,  and  in  two 
experiments  with  equal  weights  of  fibre  the  solutions  were 
mixed  in  the  proportions  : — 

A.  3  of  ferric  chloride  to  2  of  ferricyanide  ; 

B.  2  „  „  3 

The  results  observed,  which  were  somewhat  unexpected, 
are  given  below  :  — 


Increase 

of  Weight  in 

Fibre. 

Analysis  of  Dyed  Product. 

FC2O3                     N. 

i 

Ratio  Fe :  CX. 

Per  Cent. 
20 

17 

Per  Cent.             Per  (Jent. 
9-6                        1-8 

8-4                         4-0 

1                              1 

Fe3(CX)6 

Fe^fCxNiu 

It  appears,  therefore,  that  the  blue  cyanide  deposited  in  the 
earlier  stages  of  the  reaction  is  fairly  constant  in  composition 
notwithstanding  considerable  variations  in  the  jiroporfions 
of  the  reagents  in  the  solution  from  which  it  is  abstracted 
by  the  fibre  ;  and  the  ratio  of  Fe  to  CV  in  the  fibre  cyanide 
complex  is  approximately  1:3.  Uy  the  last-cited  experi- 
ment it  is  also  shown  that  the  rearrangement  of  the  Fe  and 
(CX)  which  takes  place  within  the  fibre  substance  is  to  a 
certain  extent  independent  of  the  condition  of  the  Fe  in  the 
solution,  i.e.,  whether  aided  as  basic  Fe  or  as  in  the  ferri- 
cyanogen  complex. 

The  main  points  of  the  reaction  have  been  sufTu-iently 
elucidated  by  the  results  described,  and  it  is  unnecessary  to 
put  on  record  a  large  number  of  quantitative  results  which 
merely  confirm  those  already  given.  It  should  be  noted, 
however,  that  the  limit  of  the  reaction  has  not  been  inves- 
tigated :  on  occasions  we  obtained  increases  of  weight 
of  50  and  even  80  per  cent.,  but  at  this  degree  of  loading 
the  natural  lustre  of  the  fibre  had  given  way  to  the  dull  and 
dusty  look  of  a  fibre  weighted  to  excess. 

We  have  now  to  consider  the  mechanism  of  the  reaction 
which  has  been  in  some  measure  elucidated  by  further 
experiments. 

To  explain  it  as  the  remit  of  reduction  of  the  ferric  iron 
ether  of  the  chloride  or  the  ferricyanide  by  the  fibre 
substance  will  be  found  to  be  inadequate.  The  following 
experiments  show  that  either  reagent  taken  singly  is  hut 
slightly  affected  by  prolonged  contact  with  the  fibre 
substance. 

Equal  weights  (2-835  grms.)  of  the  purified  fibre  were 
placed — 

(n.)  In   a  solution  (30   cc.)   of  FeCl,  —  I  -  6  grms.  per 

100  cc. 
(6.)  In  a  solution  (30  oc.)  of  KsFeCyg  —  3-3  grms.  per 

100  cc. 
(c.)  In  a  solution  prepared  by  mixing  the  above  (30  cc. 

of  each). 

After  standing  some  hours  (a)  and  (i)  were  squeezed 
and  interchanged,  and  left  some  minutes.  The  fibre  from 
each  ^vas  then  washed  off,  dried,  and  weighed  with  the 
following  results  : — • 


— 

w 

eight  of  Dyed 
Fibre. 

Increase  of 
AA'eiKht. 

Colour. 

U'-) 

2  931 

Per  Cent. 
3-3 

Indigo-blue. 

Ca) 

2-S16 

0-3 

Medium-blue. 

ic.) 

3-5.JO 

2.5-2 

Blue-black. 

The  X  in  these  analyses  was  determined  by  the  Kjeldahl 
method,  in  the  previous  cases  by  the  soda-lime  combustion. 


It  appears,  therefore,  that  the  lignocelluloses  absorb  hut 
little*  oxide  from  a  neutral  solution  of  ferric  chloride,  and 
there  is  only  partial  reduction  of  the  oxide  so  fixed : 
and  also  that  ferricyanide  is  slightly  reduced  bj-  the 
fibre  substance  in  neutral  solution  and  without  sensible 
combination  with  the  ferricyanogen  or  ferroeyanogen  group. 

The  reaction  in  question  is  therefore  specific  as  between 
the  ferric  ferricyanide  and  the  fibre  substance. 

That  the  formation  and  fixation  of  the  blue  product  is 
not  the  result  of  reduction  in  the  liquid  is  further  shown  by 
the  fact  that  it  is  not  appreciably  affected  by  the  presence 
of  oxidising  agents  such  as  chromic  acid. 

The  alternative  conclusion  is  that  it  is  due  to  a  coagula- 
tion or  precipitation  of  the  ferric  ferricyanide  by  the  fibre 
substance,  in  the  first  instance,  followed  by  a  rearrange- 
ment of  its  constituents  by  specific  combination  with  the 
fibre  constituents. 

Collateral  evidence  in  support  of  this  view  is  afforded  by 
the  behaviour  of  the  ferricyanide  with  another  typical 
colloid,  viz.,  gelatin.  Solutions  of  gelatin  give  with  the 
ferric  ferricyanide  a  voluminous  coagulum  of  a  greenish 
colour,  and   the   reaction   is  approximately  a  quantitative 


*  The  maxiimim  we  have  observed  to  be  t;iken  up  from  a  normal 
solution  of  the  chloride  is  0-4  per  cent.,  and  that  after  48  houi-s 
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one,  but  of  course  depending  to  some  extent  upon  the 
conditions  of  precipitation.  The  following  relations  were 
determined : — 

One  series  of  experiments — 

A  white  gelatin  (containing  16-5  per  cent,  hygroscopic 
moisture  and  2 "80  per  cent,  ash  constituents)  was  weighed 
out  in  quantities  of  2  grms.  (=  1-613  dry  and  ash-free 
gelatin)  and  dissolved.  The  solutions  were  variousl}- dduted 
and  treated  with  half  decinormal  solution  of  the  ferric 
ferricyanide  added  from  a  burette. 

(1.)  To  completely  precipitate  in  the   cold  23   cc.  were 
required. 

(2.)  To    completely   precipitate    at    50"    C.    24-5    were 
required. 

(3.)  To  a  third  quantity  32  cc.  of  the  ferricyanide  solution 
were  added. 

The  precipitates  were  collected,  dried,  and  weighed  ;  the 
weights  were:  (1.)  r990;  (2.)  2-031;  and  (3.)  2-077 
respectivelv.  The  mean  weight  2*032  shows  an  increase 
of  weight  "of  21  "6  per  cent.  An  estimation  of  FcoO;,  in 
the  product  gave  6-0  per  cent.,  the  proportion  being  rather 
lower  than  in  the  case  of  ihe  tibre-cyauide  product,  which, 
with  the  same  gain  in  weight,  contains  7  per  cent.  Fe.X);(. 
The  coac^ulum  is  in  this  case,  however,  only  slightly  blue, 
darkening  gradually  on  standing.  On  treatment  with  a 
leducin'^  af^eut  «iu-h  as  dilute  sulphurous  acid,  the  coagulum 
swells  to  a  deep  blue  transparent  .ielly. 

This  interaction  of  gelatin  and  ferric  ferricyanide  is  there- 
fore rather  of  the  character  of  a  simple  coagulation  or 
combination  of  colloids  by  dehydration. 

We  have  reason  for  assuming  a  similar  relationship 
between  the  fibre-colloid  and  the  ferricyanide  as  the  first 
cause  of  the  precipitation.  The  conversion  of  the  colour- 
less into  the  coloured  cyanirle  may  be  then  accounted  for 
by  what  we  know  of  the  constitution  of  the  fibre  substance. 
In  the  lio-nocelluloses  we  have  associated  with  cellulose  of 
the  ordinary  type. a  pentose  or  pentacellulose  containing 
au  aldehydic  group,  and  the  characteristic  lignoneor  quinone 
containing  a  CO  group  and  OH  groups  having  functions 
similar  to  those  of  the  phenols  (Chem.  Soc.  J.  55,  199  ; 
Chem.  News,  1S91  (2),  63. 

We  have  in  this  complex  all  the  conditions  (1)  for  a 
deoxidation  of  Fe'",  (2)  for  union  with  ferric  and  ferrous 
oxides,  and  (3)  combination  with  HCX. 

Such  changes  as  would  be  determined  by  these  relations, 
when  brought  into  play,  are  of  the  minor  order  and  consis- 
tent with  the  characteristics  of  the  product,  i  e.,  an  intimate 
molecular  union  of  the  complex  fibre  substance,  slightly 
oxidised  at  the  expense  of  ferric  oxide,  and  the  ferroso- 
ferric  cvanide. 

It  remains  now  to  connect  this  reaction  with  the  theory 
of  dyeing,  so  far  as  it  is  at  present  developed. 

Some  years  a^^o  one  of  us  discussed  this  subject  in  the 
columns  "of  a  technical  journal  (The  Dyer,  1886,  p.  41  ef 
sea.),  and  the  view  then  taken  of  the  phenomena  of  "  colour 
affinity '■  has  been  arrived  at  independently  by  our  friend 
Prof.  O.  X.  Witt  (Theorie  des  Fiirbeprocesses,  Fiirber 
Zeitung,  1890— 'Jl,  Vol.  I.).  As  was  pointed  out  {loc.  cit.), 
"  It  is  scarcely  necessary  to  premise  that  the  dyeing  of  fibre 
and  tissues  is  only  a  particular  case  of  the  absorption  of 
substances  from  solution,  or  still  more  generally  of  trans- 
ference from  one  liquid  medium  to  another." 

Witt  expresses  this  conclusion  more  concisely  in  regarding 
a  dyed  fibre  as  a  solid  solution  of  the  colouring  matter  in 
the  fibre  substance,  concurring  in  the  view  also  taken  by 
E.  Knecht(J.  Soc.  Dy.  Col.  1889,  77).  We  speak  of  this  as  a 
conclusion,  but  in  regard  to  a  theory  of  dyeing  it  is  rather 
the  beginning;  it  is  in  facta  postulate  which  it  appeared 
necessary  to  formulate  as  a  closure  to  the  somewhat  barren 
speculations  which  have  had  to  do  duty  for  a  theory  of 
dyeing.  It  is  a  matter  of  no  moment  whether  we  regard 
the  cause  as  "  physical  "  or  "  chemical"  (so-called)  ;  this  is 
purely  a  matter  of  terms ;  but  it  is  important  to  have 
cleared  the  ground  for  specific  lines  of  research.  This 
has  been  done.  The  theory  of  dyeing  must  be  included  in 
the  general  theory  of  the.  nature  of  solution,  and  its 
special  features  will  be  defined  by  the  specific  and 
reciprocal  relationships  of  colouring  matter  to  fibre  and 
tissue  substance. 


Yignon  concludes  (Compt.  Rend.  110,  286;  112,  623), 
from  a  careful  and  exhaustive  survey  of  djeiug  phenomena, 
including  the  action  of  mordants,  that  they  depend,  without 
exception,  upon  the  interaction  of  groups  of  opposite 
chemical  function,  viz.,  basic  and  "  acidic,"  present  in  the 
colouring  matter  or  mordant,  and  the  substance  with  which 
it  combines.  No  doubt  this  is  a  statement  which  will  be 
found  to  cover  the  greater  niimber  of  dyeing  effects  at 
present  known,  and  it  is  a  satisfactory  attempt  to  define  the 
reciprocal  or  combining  relationship  between  fibre  substance 
and  colouring  matter  by  referring  it  broadly  to  chemical 
constitution.  But  we  do  not  think  it  will  give  an  adequate 
explanation  of  the  remarkable  features  of  the  combination 
of  the  lignocelluloses  with  Prussian-blue  under  the  conditions 
described  in  this  paper.  There  are  distinctive  features  in 
this  effect  which  mark  it  off  as  especially  deserving  of  study 
in  relation  to  the  theory  of  dyeing.  These  distinctive 
features  are  associated,  as  we  have  already-  shown,  with 
well-marked  and  characteristic  features  in  the  chemical 
constitution  of  the  interacting  substances.  The  connection 
we  hold  to  bo  a  causal  one,  and  we  are  prosecutirg  the 
investigation  for  the  purpose  of  bringing  this  still  more 
clearly  to  light. 

Xo  doubt  also  we  may  be  able  to  include  considerations 
drawn  from  Dr.  Armstrong's  theory  of  the  constitution  of 
colouring  matters  (Proc.Chem.  Soc.  1888,27,  1892,  lol).  It 
is  a  fair  h^-pothesis,  for  instance,  that  in  these  complex  cyanides 
we  have  to  do  with  a  C,-,  ring,  and  that  their  colour  may  iu 
fact  be  referable  to  a  "  quinonoid  "  constitution.  Further,  il  is 
a  fair  assumption  that  the  "  affinity  "  of  the  lignocellulose 
for  the  cyanide  is  specifically  related  to  the  '•  aromatic " 
constitution  of  the  former,  and  we  take  it  as  a  working 
hypothesis  that  the  phenomena  we  have  been  discussing 
may  depend  upon  a  reciprocal  relationship  of  Cf,  groupings 
in  both  fibre  substance  and  colouring  matter.  This 
hypothesis  is  not  without  foundation  in  previous  experience 
and  practice.  The  well-known  process  of  dyeing  "  weighted 
blacks "  in  silk  may  be  cited  in  direct  bearing  on  this 
point.  In  this  process  the  silk  is  first  heavilj-  loaded  with 
ferric  oxide,  this  is  then  converted  into  blue  in  an  acid-bath 
of  ferrocyanide,  and  then  follow  the  further  weighing  with 
astringents — catechu,  gambler,  Sec. — and  dyeing  out  with 
logwood.  The  active  constituents  of  these  substances  are 
all  of  "  aromatic  "  constitution,  and  their  being  deposited 
upon  a  foundation  of  the  Prussian-blue — the  lustre  of  the 
original  silk  being  maintained  throughout — is  evidence  of  a 
reciprocal  constitutional  "  affinity." 

Although  we  are  not  in  a  position  to  push  these  con- 
siderations to  a  specific  conclusion,  they  are  too  suggestive 
to  be  left  unmentioned,  and  the}-  indicate  the  directions  in 
which  these  researches  will  be  developed. 

In  the  meantime  we  have  given  this  brief  aeco'jnt  of  the 
reaction,  as  it  has  an  interest  of  its  own  apart  from  the 
bearings  upon  the  general  question  of  the  absorption  of 
substances  from  solution. 

It  constitutes  another  and  perhaps  the  most  characteristic 
reaction  of  the  lignocelluloses,  and  will  be  found  useful  iu 
identifying  fibres  of  this  class. 

Other  compound  celluloses,  notably  those  which  make  up 
the  cell  wall  of  cuticu!ar  tissues,  exhibit  the  reaction,  but 
in  lesser  degree.  Generally  the  reagent  (ferric  ferricyanide) 
will  be  found  of  use  in  differentiating  vegetable  tissues  in 
the  course  of  microscopic  investigation. 
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PHENOL. 


BY  CHARLES  A. 


KOHN,  PH.D.,  B.SC,  AXD 
,  FRYER,  B.SC. 


The  cause  of  the  turning  red  of  phenol  has,  from  time  to 
time,  been  the  subject  of  investigation,  but  the  published 
results  are  few,  conflicting,  and  vague — surprisingly  so  in 
consideration  of  the  commercial  importance  of  the  solution 
of  the  problem.  That  even  the  purest  carbolic  acid  of 
commerce  becomes  coloured  on  keeping  or  on  exposure  to 
light  has  long  been  observed,  and  yet  a  deep-rooted  opinion 
has  always  prevailed  that  this  colouration  is  to  be  traced  to 
some  impurity  or  other  contained  in  the  phenol. 

According  to  Hager  (Phanii.  Centr.,  1880,  77),  the 
rerldening  is  due  to  the  formation  of  rosolic  acid,  which  is 
produced  by  the  oxidation  of  phenol  in  presence  of  ammonia. 
Yvon  inclines  to  the  same  viev/,  whilst  ^Mylius  (Pharm. 
Centr.,  1887,  72),  has  shown  that  traces  of  the  caustic 
alkalis  and  of  the  alkaline  carbonates,  as  well  as  of  ammonia, 
produce  a  red  colouration,  which  he  also  regards  as  identical 
with  rosolic  acid.  The  formation  of  rosolic  acid  under 
either  of  these  conditions  is  traced  to  the  oxidation  of  the 
phenol.  A  more  general  view  ha?  been  that  it  is  the 
presence  of  a  small  quantity  of  cresol  rather  than  of  ammonia 
or  of  other  alkali  which  allows  the  formation  uf  the  colour, 
since  a  methane  residue  must  be  supplied  from  some 
"ource  to  form  a  triphenylmethane  derivative  such  as  rosolic 
acid.  H.  Miiller  (Dingl.  Polyt.  J.  179,  461),  bases  his 
process  for  the  purification  of  phenol  upon  this  view ;  the 
phenol  before  being  tiually  distilled  is  brought  into  intimate 
contact  with  the  air  by  frequent  stirring  in  shallow  pans, 
whereby  the  impurities  are  completely  oxidised  in  presence 
of  the  phenol,  with  the  formation  of  rosolic  acid,  which 
latter  is  left  behind  on  subsequent  distillation.  Kremel 
(.tliis  .lournal,   188(:,   KJO)  concludes  that    a  large  number 


of  metals  and  their  oxides,  especially  copper,  lead,  silver, 
and  /.inc,  are  tli,-  cause  of  the  colouration,  all  of  which  form 
one  and  the  same  body,  which  dissolves  in  phenol  with  a 
red  colour,  but  which  he  does  not  regard  as  identical  with 
rosolic  acid.  Kbell  (Uepert.  .Vnalvt.  Oliera.  IHHJ,  17)  looks 
upon  the  impurities  as  volatile  and  colourless  bodies  which 
are  changed  by  the  action  of  light  rather  than  by  that  of 
heat  or  air  to  non- volatile  re.l  or  yellowish-bro*n  substances  ; 
whilst  Sicha  (this  Journal,  1882,  3'J7)  traces  the  reddening 
to  the  presence  of  copper  salts  or  of  metallic  copper,  and 
states  that  phenol  repeatedly  distilled  from  glass  vessels 
remains  white  when  exposed  to  sunshine  for  months 
Meyke(.Jahresberiehte,1883,.'-.i:{),  on  the  other  hand,  regard-* 
lead  as  the  contaminating  impurity;  whilst  Lunge  ("Coal-tar 
and  Ammonia,"  p.  38."j)  says  that  base  metals  must  be  strictly 
avoided  in  the  last  distillation  of  phenol,  because  the  smallest 
trace  of  copper,  iron,  or  lead,  &c.  colours  the  product, 
whence  arises  the  necessity  for  carrying  out  the  last  distilla- 
tion in  glass  retorts.  p:bell,  however,  points  out,  in  direct 
opposition  to  .Sicha,  that  even  the  acid  distilled  from  glass 
vessels  often  colours  very  strongly,  although  free  from  traces 
of  metals.  These  various  and  discordant  results  have  one 
point  of  agreement  —  that  the  reddening  is  due  to  the 
presence  of  some  impurity.  This  view  appears  to  receive 
confirmation  from  Bidet's  experiments  (Hull.  Soc.  Chem. 
18'J1,  5,  13,  and  this  Journal,  1891,  093)  on  the  simultaneous 
action  of  air  and  light  on  organic  compounds,  which  go  to 
show  that  many  aromatic  substances  which  become  coloured 
or  darken  iu  colour  when  exposed  to  light,  remain  unalter- 
able when  prepared  in  a  state  of  special  purity,  such  as  is 
attained  iu  the  case  of  phenol  by  careful  sublimation. 

A  more  careful  and  systematic  investigation  of  the  cause 
of  the  reddening  of  phenol  has  recently  been  carried  out  by 
E.  Fabini  (Pharm.   Post.   1891,  24,   2,   2.5,  41,   10.5,   185; 
and   this   Journal,    1891,    433,    800),    whose    results    deal 
both    with   the    conditions   under   which    the    colouration 
takes  place  and   with  the  nature  of  the  coloured  product 
formed,   to  which   he   has    given    the    name  of  "  Phenery- 
threne."      This  body  is  produced  by  the  action  of  hydrcen 
peroxide  upon  phenol  containing  metallic  salts  in  presence 
of   ammonia.       All    three   reagents  —  hydrogen    peroxide, 
metallic    salts,   and   ammonia — are   requisite   for   the   pro- 
duction of  the  colour.     Xo  colouration  results  either  with 
hydrogen  peroxide  alone  or  in  presence  of  ammonia,  or 
with    metallic   salts   and  hydrogen  peroxide  in  absence  of 
ammonia,  provided  the  sample  of  phenol  be  pure.     But  in 
presence  of  traces  of  hydrogen  peroxide  and  of  ammonia, 
one  part  of  a  salt  of  iron  or  of  copper  to  300,000  parts  of 
phenol  is  sufiicient  to  impart  a  distinct  colouration  to  the 
latter.      According   to   Fabini    the   ammonia    first    forms 
ammonium  phenate,  which  in  presence  of  the  copper  or  iron 
salt  is  transformed  into   the   phenate  of  the  heavy  metal, 
which  then  undergoes  oxidation  by  the  hydrogen  peroxide 
with  the  formation   of  phcnerj-threne  and  the  simultaneous 
separation  of  the  free   metal,  copper  or  iron.     This  method 
of  formation  explains,  it  is  stated,  why  the  colouring  matter 
is  always  to  be  found  in  the  li(|uified  portions  of  phenol. 
The  phenerythrene  itself  is  described  as  a  black,  brittle  body, 
soluble  in  alcohol  and  in  ether,  with  a  red  colour,  and  having 
an  exceptional  tinctorial  power — one  part  of  the  colouring 
matter  being  capable  of  giving  a  distinct  red  colouration  to 
300,000  parts   of  phenol.      It  gives  a  blue  colouration  with 
sulphuric  acid — a  reaction  previously  observed  by  Kremel 
with  the  red  colouring  matter  he  obtained  from  phenol. 

It  was  in  the  repetition  of  some  of  these  reactions  by  one 
of  us  as  a  lecture  experiment  that  the  present  investigations 
took  their  rise.  The  preliminary  results  differed  so  markedly 
from  Fabini's  that  it  was  considered  worth  while  to  examine 
the  subject,  and  this  with  a  two-fold  object  in  view.  On 
the  one  hand,  to  establish  the  accuracy  or  reverse  of 
Fabini's  work,  and  on  the  other  hand  to  determine  and,  if 
possible,  to  eliminate  the  impurities  which  are  supposed  to 
give  rise  to  the  colouration  in  the  commercial  product. 

That  oxidising  a.:;ents,  alkalis — especially  ammonia— and 
metallic  salts  play  an  important  part  in  the  turninn-  red  of 
phenol,  is  so  very  evident  from  all  the  work  that  has  been 
done  on  this  subject,  that  we  first  studied  the  action  of 
these  and  similar  reagents  upon  phenol  of  varying  decrees 
of  purity. 
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Experimental  Work. 

The  phenol  used  was  that  known  as  "  absolute  phenol" 
which  is  regarded  as  the  purest  commercial  product.  It  is 
sold  in  the  form  of  crushed  crystals  and  kept  in  blue  glass 
bottles.  Details  as  regards  its  manufacture  beyond  what  is 
to  be  found  in  the  text-books  we  are  unable  to  give,  as  the 
purification  is  carried  on  with  a  considerable  degree  of 
secrecy.  Some  samples  of  this  "  absolute  phenol "  when 
melted  were  seen  to  contain  a  number  of  dark  specks 
distributed  regularly  through  the  mass,  and  which  subsided 
to  the  bottom  when  the  whole  had  melted.  These  were 
found  on  analysis  to  consist  of  metallic  particles  composed 
chiefly  of  zinc,  with  a  littli;  iron  and  a  trace  of  lead, 
evidently  chippings  of  metal  that  had  got  into  the  phenol 
during  some  stage  in  the  process  of  purification.  The 
phenol  was  always  carefully  separated  from  these  metallic 
particles  before  use. 

The  colour  reactions  given  by  ammonia,  caustic  potash, 
hydrogen  peroxide,  or  metallic  salts  were  carried  out  by 
placing  a  little  of  the  melted  phenol,  2 — 3  cc,  in  a  test-tube 
and  then  adding  one  or  two  drops  of  the  reagent  or 
mixtures  of  the  reagents.  The  reagents  were  used  in 
different  strengths  as  follows  :  — 

Ammonia. 

1.  Concentrated  ammonia,  sp.  gr.  0'880. 

2.  Concentrated  ammonia  diluted  with  10  times  its 
volume  of  water  (1  :  10). 

3.  Concentrated  ammonia  diluted  with  100  times  its 
volume  of  water  (1  :  100). 

Caustic  Potash. 

1.  Concentrated  solution  containing  1  part  of  caustic 
potash  to  2  parts  of  water. 

2.  The  above  concentrated  solution  diluted  with  10  times 
its  volume  of  water  (1  :  10). 

3.  The  above  concentrated  solution  diluted  with  100 
times  its  volume  of  water  (1  :  100). 

Hydrogen  Peroxide. 

1.  20-volume  hydrogen  peroxide. 

2.  20-volunie  hydrogen  peroxide  diluted  with  10  times  its 
volume  of  water  (1  :  10). 

3.  20-volume  hydrogen  peroxide  diluted  with  100  times 
its  volume  of  water  (I  :  100). 

These  strengths  of  solution  refer  to  all  the  series  of 
experiments.  Where  not  otherwise  stated  the  solutions 
were  exposed  to  light  during  the  progress  of  the  experi- 
ments. 

First  Series  of  Experiments — Colour  Reactions  with 
"  Absolute  Phenol." — The  action  of  the  above  reagents  was 
first  tried  with  the  view  of  ascertaining  their  relative  effects 
upon  the  purest  commercial  phenol.  Although  the  results 
are  of  little  importance  in  comparison  w  ith  the  subsequt'nt 
series,  they  are  of  interest  inasmuch  as  they  show  that  the 
"  absolute'phenol ''  of  commerce  is  really  a  practically  pure 
and  homogenous  product.  The  following  were  the  results 
obtained : — 

Ammonia  in  strong  solution  gave  a  violet  colouration 
after  a  few  hours'  exposure,  which  deepened  on  standing, 
becoming  dark  indigo-blue  in  a  week  ;  with  weaker  solutions 
of  ammonia  (1  :  10  and  1 :  100)  the  colour  varied  from 
yellow-red  to  purple,  but  in  all  cases  a  colouration  resulted. 

Hydrogen  pero.vide. — A  distinct  colouration,  varying 
from  yellow  and  orange  to  red,  was  always  formed  after 
two  to  six  hours'  exposure,  even  with  very  dilute  solutions 
( 1 :  100)  ;  on  prolonged  standing  the  colour  turned  to  a 
fine  red. 

Caustic  potash  also  developed  brownish-yellow  colours, 
the  tint  being  darker  the  stronger  the  solution  of  alkali 
added ;  on  standing,  the  colouration  became  red  in  all 
cases,  but  took  longer  to  develop  than  in  the  case  of 
hydrogen  peroxide  or  of  ammonia. 

Hydrogen  pero.vide  and  ammonia  in  strong  solution 
produced  an  almost  immediate   yellow  colouration,  which 


deepened  to  a  fine  red,  finally  becoming  quite  black  after  a 
few  hours.  With  weaker  solutions  the  same  changes  take 
place,  but  more  slowly,  whilst  with  hydrogen  peroxide  and 
caustic  potash  the  colours  gradually  deepened  to  a  fine 
crimson-red,  but  not  beyond. 

Heating  on  the  water-bath  or  in  the  Bunsen  flame 
considerably  accelerates  all  the  reactions. 

The  "  absolute  phenol,"  with  which  the  above  expeii- 
ments  were  made,  will  apparently  retain  its  pure  white 
colour  when  preserved  in  the  dark  in  stoppered  blue  glass 
bottles,  but  when  it  has  once  been  melted  in  the  air  or 
exposed  to  the  air  this  is  not  the  case.  A  sample  so 
melted  and  kept  in  an  open  tube,  either  exposed  to  the  light 
or  in  the  dark,  turned  pink  in  the  course  of  a  few  weeks. 
Also  some  of  the  original  product  which  had  not  been 
melted  became  coloured  dark  red  after  being  kept  in  an 
open  vessel  in  the  dark  for  six  months.  A  considerable 
quantity  of  moisture  had  been  absorbed  by  the  phenol 
during  this  interval,  and  the  colour  was  confined  to  the 
liquid  portions  of  the  product. 

Second  Series  of  Experiments. —  Colour  Reactions  loith 
six-times-distilted  Phenol. — The  first  conclusion  drawn  from 
the  above  experiments,  which  show  that  any  one  of  Fabini's 
three  reagents  readily  produces  a  colouration  M'ith  phenol, 
naturally  was  that  the  product  was  impure,  and  that  if 
Fabini's  view  of  the  cause  of  the  colouration  be  true,  the  phenol 
must  have  contained  all  the  three  sources  of  contamination — 
hydrogen  peroxide,  ammonia,  and  a  metallic  salt,  or,  assuming 
the  oxygen  of  the  air  could  play  the  part  of  the  hydrogen 
peroxide,  at  any  rate,  the  two  latter  must  be  present  in 
"  absolute  phenol."  The  sample  was  therefore  carefully 
distilled  six  times  successively  from  a  glass  retort  and  the 
distillate  collected  in  a  glass  receiver.  The  first  portion  of 
the  distillate  was  always  rejected,  and  a  small  residue  left 
in  the  retort  in  each  distillation.  The  residues  left  in  the 
retort  always  possessed  a  dark  pink  tinge,  which  darkened 
rapidly  on  exposure,  even  in  blue  glass  bottles. 

In  the  following  table  the  colour  reactions  obtained  with 
ammonia,  hydrogen  peroxide,  and  with  a  mixture  of  the 
two  reagents  is  given,  the  phenol,  both  after  one  and 
after  six  distillations,  being  tested  under  analagous 
conditions. 

Table  No.  1. 

Comparison  of  the  Colour  Tests  after  1  and  6  Distillations 
(Exposed  to  Light). 


After .)  Hours. 

After  21  Hours. 

Onre 
distilled. 

6  t  mes 
distilled. 

1 

Once        6  times 

distilled. '  distilled. 

NII^OH  (Sp.  Gr.  0-880) 

HoO.  (20  vols.) 

NH40H-f  H2O2 

ISTHiOH  (1:10) 

H2O,  (1 :  10) 

NH4OH  +  H2O2  (1:10) 

KH4OH  (1:100) 

HjOj  (1:100) 

NH4OH  +  H3O2  (1:100) 

Violet 
Light  red 

Deep 
brown. 

Deep 
piu'ple. 

Red 

Purple- 
red. 
Pink 

Deep  red 

Yellow- 
brown. 

Yellow- 
brown. 

Deep 

violet. 

Li^ht 

red. 
Brown- 
black. 

Deep 
purple. 

Red 

Purple- 
red. 
Pink. 

Red. 

Deep 
red. 

Violet. 

Slight 
colour. 
Brown- 
black. 

Yellow. 

Brown. 

Yellow- 
red. 

These  results  show  that  the  phenol,  after  being  distilled  six 
times,  reacts  in  an  exactly  similar  manner  with  the  reagents 
employed,  to  the  once-distiUed  phenol,  although  the  coloura- 
tion take  somewhat  longer  to  form. 

Third  Series  of  Experiment'-,. —  Colour  Reactions  with 
ninp-times-distilled  Phenol. — A  portion  of  the  six-times- 
distilled  phenol  was  subjected  to  three  further  fractionations 
from  glass  vessels  under  the  same  conditions  as  above,  and 
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tested  with  the  same  reagents,  in  order  to  have  a  complete 

comparison   to    show  whetlier  the  impuritiei^,  if  any  were 
really   present,   were   eliminated   by  the  distillation.      The 


nine-times-distilled  product  mehcd  at  40"  C,  and  turned 
pink  upon  standing  in  the  air. 

Tlie  results  are  tabulated  below : — 


Tablk  No.  2. 
Colour  Reactions  toilh  Nine-times-distilled  Phenol  (Exposed  to  Liyhl). 


— 

I'mUr  1  ildiir. 

1  H.mr. 

18  Hours. 

2-lr  Hours. 

■1  D:iy>. 

XH.OH  (sp.  er.  O-SSO)  .... 

.. 

Pale  blue 

Pale  violet 

\'i.,l.-t 

KOH  (1:2)  

Vi-ry  pale  yi'llow 

Pale  yellow 

Yellnw 

FjOj  (20  vols.) 

Yellow-browu 

Yellow-red 

iJi-ep  re.  I 

XHiOH  +  H2O 

Yellow-brown 

iniinertiatel.v. 

Slight  colour  in 

T>  niiiiutcs. 

ftrcenish-brown 
Li^lit  yellow 

Klaek 
Yellow-br.iwn 
Very  pule  blue 

Black 

Red-brown 

Very  pale  violi-t 

Black 
Red-brown 
Pale  violet 

KOH  +  H.O 

XH.OH  (I  :l(i) 

KOH  (1:10)  

•  • 

Pale  red 

HjOod  :1(» 

.. 

Pale  yellow 

Orang,- 

Red 

XH,OH  +  n^O.  (1  :10)... 
KOH +  H2O2  (1:10) 

Yellow  ill  5 
minutes. 

Pale  rod-brown 

Red-brown 
Pale  yellow 

Red-brown 
Pale  yellow 

Brown 
Pale  brown 

NH.OH  (l:l(Ki) 

.. 

•• 

•• 

Pink 

KOH  (I  :10O)  

.. 

.. 

Pale  red 

KoO.  (1  :100J 

Pale  yellow 

XH.OH +  H,Oj  (1:100).. 
K<>n  ^H,0,  (1:100)  .... 

Sli(flit  colour  in 
10  minutes. 

Pale  yellow 

•  • 

Pale  brown 

Pale  red 

Red 

'■.  l);iys. 

Deep  blue. 

Brown-yirllow. 

Deep  rt;d. 

Black. 

Deep  rcd-bniwn. 

Violet. 

Yellow- red. 

Di-ep  reJ. 

Deep  brown. 

Yellow-brown. 

Pale  rod. 

Red-brown. 

Orange. 

Red. 

Pale  yellow. 


The  addition  of  a  drop  of  a  dilate  solution  of  a  copper  or  of 
an  iron  salt  to  the  phenol  readily  produced  a  colouration.  In 
the  case  of  copper  sulphate  the  colour  was  first  red,  then 
deep  brown :  with  ferric  chloride  the  colour  was  more 
inclined  to  brown  at  first,  but  on  standino;  turned  to  a  fine 
red.  In  presence  of  dilute  caustic  potash  both  copper  and 
iron  salts  developed  a  fine  red  colouration  rapidly,  but 
exactly  the  same  colour  resulted  with  alkali  alone,  only  it 
took  longer  to  develop.  Ammonia  alfco  gave  the  red 
coloration  both  in  the  presence  of  iron  and  of  copper  salts. 
In  all  these  cases  the  copper  salts  aid  the  reaction  most 
and  give  the  finer  colouration.  The  addition  of  hydrogen 
peroxide  to  this  purified  phenol,  in  presence  of  ammonia 
and  of  a  copper  or  iron  salt,  also  produced  a  red  coloration. 
Heated  on  the  water-bath  with  metallic  copper  or  with 
metallic  iron;  brownish-red  colours  were  produced  in  the 
phenol  in  20  minutes  and  40  minutes  respectively,  whilst 
the  same  colourations  were  given  after  three  minutes 
heating  in  the  Bunsen  flame. 

The  colour  reactions  vnxh  ammonia,  hydrogen  peroxide, 
and  with  caustic  potash  were  found  to  be  very  much  more 
rapidly  developed  either  by  heating  on  the  water-bath  or 
over  the  Kunsea  flame,  as  in  the  case  of  the  '•  absolute  " 
phenol. 

A  comparison  of  Tables  I  and  2  shows  clearly  that 
little  had  been  gained  by  the  method  of  purification  adopted 
— for  to  judge  from  the  colour  reactions  obtained,  the  original 
impurities  still  remained.  The  only  other  conclusion  to  be 
drawn  was  that  the  phenol  was  practically  pure  in  the  start, 
and  that  the  nine-times-distilled,  as  well  as  the  original 
product,  gave  characteristic  and  independent  colorations 
with  ammonia,  hydrogen  peroxide,  caustic  potash,  copper 
and  iron  salts,  aud,  above  all,  irself  became  coloured  when 
exposed.  The  original  "  absolute  "  phenol  had  been  tested 
for  n>jtallic  impurities  in  the  start,  but  owinsr  to  the 
decisive  nature  of  the  results  obtained  with  the  nine-times- 
distilled  phenol,  we  deemed  it  advisable  to  make  a  specially 
carelul  series  of  tests  for  impurities  with  this  product.  The 
resalts  proved  the  phenol  to  be  quite  free  from  iron,  copper, 
ammonia,  and  alkali.  It  is  not  an  easy  matter  to  detect 
very  small  quantities  of  such  impurities  in  an  organic  body, 
which  has  (except  in  the  case  of  ammonia)  to  be  first 
carbonised  before  the  presence  of  inorganic  constituents  can  he 
tested  for.    Still,  by  employing  a  good  quantity  of  the  phenol 


and  making  careful  blank  experiments  with  the  reagents  used 
in  all  the  cases,  we  feel  fully  convinced  that  the  product 
was  quite  free  from  the  impurities  tested  for.  In  this 
connexion  it  appeared  of  interest  to  try  the  effect  of  distilling 
phenol  in  presence  of  metals  and  of  metallic  salts.  We  tried 
pistilling  phenol  both  with  metallic  copper,  copper  sulphate, 
and  witn  ferric  chloride,  with  the  result  that,  although  the 
metal  is  rea  iily  taken  up  by  the  phenol,  not  the  least  trace 
of  it  distils  over  ;  it  all  remains  behind  in  the  residue  left  in 
the  retort. 

Fourth  Series  of  Experiments. — Colour  Reactions  with 
Sublimed  Phenol. — As  already  mentioned,  Bidet  found  that 
phenol  purified  by  sublimation  remained  white  on  exposure. 
To  test  the  accuracy  of  this  statement  a  portion  of  the 
nine-times-distilled  phenol  was  carefully  sublimed,  fine  prisms 
2 — .3  in.  in  length  being  obtained.  These  on  exposure  to 
air  and  light  gradually  turned  pink,  although  less  rapidly 
than  the  unsublimed  product,  a  fact  in  all  likelihood  due  to 
their  more  dense  and  crystalline  state,  for,  when  melted  and 
then  exposed,  the  red  colouration  was  noticed  to  take  place 
as  readily  as  before.  Treated  with  ammonia  or  \rith 
ammonia  and  hydrogen  peroxide  they  gave  similar  coloura- 
tions to  those  got  ^rith  the  distilled  product,  as  is  shown 
in  the  following  table  : — 

Table  Xo.  3. 

Colour  Reactions  with  Sublimed  Phenol  (Exposed  to 
Light). 


Imme- 
diately. 

2  Hours. 

24  Hours. 

1  Month. 

X'H/)H(sp.gr.O-S.SO) 
XHj()H  +  H2Oor20vols.) 

Greenish 

Black 

Blue 
Black 

Indiso 
blue. 
Black. 

NH^OH  (1:10) 

Pale  blue 

Blue. 

NH.OH+HaOj  (1  :  10) 
XU4OH  (1:100) 

Yellow 

Brown- 
black. 

Black 

Black. 
Red. 

XH^OH  +  HjOj  (1  :  100) 

•• 

Pale 
yellow. 

Red 

Dirty 
red. 
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Sublimed  phenol  therefore  reacts  exactly  similarly  to  the 
redistilled  product,  and  there  is  no  frround  for  regarding  it 
as  in  any  ■way  purer  than  the  latter. 

Fifth  Series  of  Experiments.—  Colour  Reactions  icith 
Phenol  prepared  from  Gaultheria  Oil. — It  is  generally 
recognised  that  it  is  very  difficult  to  eliminate  all  traces  of 
impurity  from  a  volatile  product  by  distillation  or  by 
sublimation,  and  consequently  the  possibility-  of  the  phenol 
used  in  the  above  experiments  being  still  contaminated  by 
the  presence  of  foreign  bodies  in  so  small  quantity  as  to 
defy  their  detection  by  qualitative  analysis,  made  it  desirable 
to  further  check  the  correctness  of  the  results  obtained. 
To  effect  this  phenol  was  prepared  from  the  natural  product 
— gaultheria  oil — the  methyl  ester  of  salicylic  acid,  which  is, 
beyond  a  doubt,  free  from  the  sources  of  impurity — metals, 
alkali,  or  ammonia — to  the  presence  of  which  the  turning 
red  of  phenol  is  attributed.  The  ester  was  first  fractionated 
and  then  saponified  by  caustic  soda.  The  resulting  salicylic 
acid  was  carefully  purified  by  recrystallisation  from  water, 
after  being  separated  from  the  alkaline  solution  by  the 
addition  of  hydrochloric  acid.  The  only  impurity  that 
could  possibly  remain  with  the  salicylic  acid  under  these 
conditions  would  be  sodium  chloride,  but  the  repeated 
recrystallisations  must  have  eliminated  this.  Phenol  is 
readily  obtained  from  salicylic  acid  by  heating  with  hydro- 
chloric acid,  when  the  following  change  occurs :  — 


/ 


OH 


CfiH/  =C0.,  +  CgHj.OH 

\CO.OH 

Specially  purified  hydrochloric  acid  was  employed  for 
this  reaction,  but  the  resulting  phenol  was  always  dark- 
coloured.  It  was  found,  however,  that  the  decomposition 
is  readily  effected  by  water  in  sealed  tubes  at  180°— 200^  C, 
the  heating  being  continued  for  11 — 12  hours.  Owing  to 
the  pressure  due  to  the  carbon  dioxide  evolved  in  the 
reaction  it  is  advisable  to  open  the  tubes  once  or  twice 
during  the  heating,  and  then  to  re-seal  them.  The  resulting 
solution  of  phenol  was  almost  colourless,  and  was  got 
quite  colourless  by  distillation.  The  quantity  thus  prepared 
was  only  small  and  not  sufficient  to  allow  of  its  being  worked 
up  to  the  dehydrated  solid  state,  for  which  reason  the 
colour  reactions  were  tried  with  solutions  of  the  purified 
product,  and  with  the  following  results  :  — 

Table  Xo.  4. 

C'lour  Ttenctions   with  Phenol  prepared  from  Gaultheria 
Oil  (^Exposed  to  Light). 


Immediately.      1  Hour. 


12  Hours. 


>"H40H  (sp.  KT.  (VSSO) 

H0O2  (20  vols.) 

XU.OH  +  HiOj 


Greenish 


Yellow-roil       Deep  red 


Blue 

Bed-yellow 

Ecdto 
greenish-red. 


A  more  extended  series  of  experiments  with  the  phenol 
thus  prepared  would  have  been  advantageous,  but  the 
preparation  of  a  quantity  in  the  laboratory  involves  much 
liibour.  Still  the  results  are  ample  to  show  that  the  phenol 
from  this  source  gives  the  same  colourations  with  ammonia 
and  with  hydrogen  peroxide  that  the  redistilled  "  absolute  " 
phenol  does,  and  consequently  that  Fabini's  view  of  the 
cause  of  the  red  colouration  is  not  correct.  Fiu'ther  the 
complete  concordance  in  the  behaviour  of  the  phenol 
obtained  from  two  such  different  sources  shows  that  the 
redistilled  "  absolute  "  phenol  is  in  reality  a  pure  product,  and 
tliat  the  colour  reactions  observed  with  it  are  not  to  be 
traced  to  the  presence  of  hidden  impurities.  The  results 
tabulated  above  show  that  in  all  the  tests  applied  to  phenol 
two  characteristic  and  different  reactions  are  to  be  observed. 
On  the  one  hand  there  is  the  blue  colouration  produced  by 
ammonia  aloue ;  this  always  results  with  strong  solutions 
of  ammonia.  Very  dilute  ammonia,  on  the  other  hand,  in 
coumior.  with  hydrogen  peroxide,  caustic  potash,  hydrogen 
peroxide    in    presence    of    ammonia  or   of    caustic    alkali. 


metals  or  metallic  salts,  with  or  without  hydrogen  peroxide, 
causes  the  formation  of  a  red  colouration.  The  intensity  and 
tint  of  the  colour  produced  by  these  different  reaaents 
varies  considerably  from  the  yellow  tD  brown  colourations 
obiained  with  caustic  potash  to  the  red.  deepening  to 
black,  formed  by  the  joint  action  of  ammcnia  and  hydrogen 
peroxide.  In  most  instances,  however,  as  shown  espe- 
cially in  Table  Xo.  2,  the  colouration  inclines  to  red, 
the  colour  usually  formed  in  commercial  phenol,  although 
brownish  colorations  are  to  be  also  observed  with  this 
product.  Whilst  it  is  not  likely  that  these  colours  are 
identical,  it  is  probable  that  thry  are  closely-allied 
bodies,  and  the  conditions  of  their  formation  show  that 
they'  are  undoubtedly  oxidation  products  of  phenol. 
We  have  not  as  yet  studied  the  chemical  nature  of  these 
substances,  since  our  expei'iments  deal  only  with  the 
conditions  under  which  the  colourations  are  produced.  The 
blue  colour  formed  by  the  action  of  ammonia  upon  phenol 
is  in  all  probability  identical  with  ths  "  phenol-blue " 
described  by  Phipson  (Ber.  6,  823),  as  formed  by  the 
action  of  the  oxygen  of  the  air  on  a  mixture  of  phenol 
and  ammonia,  and  to  which  he  assigned  the  empirical 
formula  CgHjNT)  or  CgH-yOo.  Xothing  is,  however, 
known  as  regards  the  chemical  constitution  of  the  body. 
The  colour  is  turned  red  by  acids,  and  this  red  solution  is 
decolourised  by  zinc,  the  colour  reappearing  on  standing  in 
the  air  after  the  addition  of  ammonia.  This  behaviour 
reminds  one  of  the  indo-phenol  colours  formed  by  the 
oxidation  of  para-amido-phenols  in  presence  of  [)henol,  and 
it  is  of  interest  to  note  that  by  the  action  of  ammonia  and 
hydrogen  peroxide  upon  phenol,  preferably  in  presence  of 
hydroxylamine,  Wurster  (Ber.  1887,  20,  2934)  prepared  a 
colour  -which  from  a  qualitative  comparison  he  considers 
identical  with  ihe  indo-phenol,  phenol-quinone-imide — 


X 


^CeH,.OH 
"^C^H^.O 


We  hope  to  deal  with  the  nature  of  this  colouring  matter  on 
a  future  occasion  ;  for  the  present,  what  we  especially  wish 
to  emphasise  is  that  ammonia  alone  forms  a  distinctive 
colour  with  phenol,  a  fact  that  appears  to  have  been  quite 
overlooked  by  Pabini. 

Sixth  Series  of  Experiments. —  With  \b-times-distilled 
Phenol. — The  combined  results  of  the  previous  series  of 
experiments  show  that  distillation  from  glass  vessels  is 
really  an  effectual  means  for  completely  purifying  phenol. 
For  oui  further  experim?nts  we  therefore  distilled  "  abso- 
lute "  phenol  under  the  conditions  already  described,  and  in 
ord<'r  to  be  well  on  the  safe  side  15  successive  distillations 
were  made.  The  final  product,  which  was  quite  colourless, 
melted  at  41°  C.  It  remained  colourless  when  kept  in  a 
closed  flask  unexposed  to  light,  but  when  exposed  to  air 
and  light  it  turned  piuk.  During  the  distillations  the 
residue  in  each  case  turned  pink,  and  on  standing  became 
red.  The  reddening  in  all  cases  was  accompanied  by  the 
absorption  of  nu->isture,  and  was  always  most  noticeable  in 
those  portions  of  the  phenol  which  had  been  partially 
liquified  by  such  absorption.  This  is  a  point  which  may 
always  be  noted  with  reddened  phenol,  and  which,  accord- 
ing to  Fabini,  is  due  to  an  alkaline  phenate  being  formed  as 
already  mentioned;  as  a  matter  of  fact,  however,  the 
explanation  is  a  much  simpler  one,  as  will  be  seen. 

The  action  of  ammonia,  of  hydrogen  peroxide,  and  of  a 
mixture  of  the  two  reagents,  was  tried  on  this  15-times- 
distilled  phenol  with  the  following  results,  which  fully 
confirm  all  previous  observations. 

The  conclusions  drawn  from  these  experiments  may  be 
summarised  as  follows  : — 

1.  Pure  phenol,  when  exposed  to  ordinary  moist  air, 
becomes  coloured,  the  colour  gradually  deepening  in  tint 
from  pale  pink  to  a  deep  red.  The  colouration  is  always 
accompanied  by  the  absorption  of  moisture. 

2.  Since  the  colouration  is  always  accompanied  by  the 
absorption  of  moisture,  the  presence  of  moisture  is  most 
probably  intimately  associated  with  the  formation  of  the 
colour. 


Vrl).  -JM,  ISO.'f.l 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


Ill 


Tablk  No.  5. 

Colour  lieailions  with  lH-timcs-dislilled  Phenol 
(^li.iposed  to  Light). 

'       T  I  I  I 

diately.    I  ^  "°"'^-    ^  Hours.  1  Month. 


NH.OII  (sp.  (jr.  0-880) 

HjOj  (20  vols.) ' 

NH4OH  +  II2O;. Greenish 

NH4OH  (1:10) 

Uj02(i:io) ; 

Xn*OH+  HjO,  (1:10)        Slight 
colour. 
NH4OH  (1:100) I 

HjOj  (1:100) I 

>'H4OH+H2O2(l:l(10)  I 


Pale 
violet. 

Red- 
yellow. 
Black 


lled- 
yellow. 
Brown- 
black. 


Blue 

Red 

Black 

Blue 

Bed 

Brown- 
black. 


Not  tried. 

Pale  red 


Indigo- 
blue. 
Deep  red. 

Black. 

Indigo- 
blue. 
Red. 

Black. 

Red. 


Red. 


3.  Hydrogen  peroxide,  either  in  presence  or  absence  of 
alkalis,  produces  a  similar  colouration  with  phenol,  whence 
this  colouring  matter  is  to  be  regarded  as  an  oxidation 
product  of  the  phenol. 

4.  The  presence  of  small  quantities  of  certain  metals, 
especially  of  copper,  either  in  the  metallic  form  or  as  salts, 
accelerates  the  formation  of  the  colouration. 

5.  Ammonia  produces  a  blue  colouration  with  phenol — 
the  "  phenol-blue  "  of  Phipson,  which  is  quite  distinct  from 
the  red-coloured  oxidation  product. 

6.  The  formation  of  both  of  the  above  colours  is  aided 
by  gentle  heating. 

Seventh  Series  of  E.rperiinents. — On  the  Conditions 
under  which  Pure  Phenol  turns  Red  ivhen  exposed  to 
Air. — Having  ascertained  that  pure  phenol  when  exposed 
to  ordinary  moist  air  turns  red,  it  remained  to  deter- 
mine the  conditions  under  which  this  colouration  takes  place, 
I.e.,  to  find  out  whether  of  the  three  active  agents — air, 
moisture,  and  light,  one,  or  more  than  one,  are  essential  for 
the  oxidation  to  be  effected.  The  following  experiments 
were  carried  out  for  this  purpose  :  — 

1.  Action  of  Liijht  vpon  Phenol  in  Absence  of  Air  and 
Moistuie. — Two  tubes  were  partially  filled  with  pure  phenol 
and  then  exhausted.  One  of  these  was  exposed  to  the 
light,  the  other  kept  in  the  dark  for  six  months.  In  both 
cases  the  phenol  remained  perfectly  white,  showing  that 
light  is  without  action  in  absence  of  both  air  and  moisture. 

2.  Action  of  Dry  Air  upon  Phenol. — A  current  of 
perfecily  dry  air  was  pas.ged  over  melt.ed  phenol  placed  in  a 
tube,  the  ends  of  which  were  subsequently  sealed.  The 
contents  of  the  tube  remained  colourless  after  seven  months 
exposure  to  light.  Hence  in  absence  of  moisture  no 
colouration  takes  place.  On  opening  a  tube  thus  prepared, 
in  which  the  phenol  had  kept  colourless  for  four  months, 
and  allowing  it  to  remain  exposed  to  ordinary  moist  air, 
the  red  colouration  was  formed  in  a  few  days,  the  phenol  at 
the  same  time  becoming  moist,  and  partially  liquified. 

3.  Action  of  Moisture  7ipon  Phenol  in  Absence  of  Air. — 
Two  tubes  containing  phenol,  together  with  a  few  drops  of 
water,  were  exhausted,  sealed,  and  then  exposed  to  light 
for  six  months.  The  phenol  remained  colourless.  On 
opening  one  of  these  tubes  and  allowing  it  to  I'emain 
exposed  to  ordinary  air  the  phenol  was  seen  to  darken 
appreciably  even  in  a  few  hours,  and  at  the  end  of  a  week 
had  assumed  the  usual  red  tint. 

From  these  results  it  is  perfectly  clear  that  both  air  and 
moisture  are  necessary  for  th-j  oxidation  of  the  phenol  to 
take  place.  In  respect  to  the  action  of  light  a  series  of 
experiments  showed  that  the  coloration  is  produced  in  the 
dark,  although  slowly,  and  therefore  that  light  acts  as  an 
accelerator  of  the  change  only— an  action  of  which  there 
are  qiany  other  instances,  such  as  the  gradual  decomposition 
of  hydriodic  acid  in  presence  of  air  into  iodine  and  water. 

The  similarity  between  the  coloured  product  formed  by 
the  action  of  moist  air  upon  phenol  and  that  produced  by 


hydrogen  peroxide  naturally  lead  one  to  look  to  the  latter 
body  as  the  real  factor  in  the  oxidation.  Some  experiments 
made  with  the  view  of  establishing  the  truth  of  such  an 
hypothesis,  in  which  phenol  was  exposed  to  moist  air  in 
presence  of  eth*-r  and  of  turpentine— substances  which  have 
been  shown  to  favour  the  formation  of  hydrogen  peroxide- 
gave,  hov/cvrr,  negiitive  results.  We  therefore  jirefer  to 
desist  from  adding  to  the  reactions  with  which  theory  alone 
has  already  sufficiently  overbiirdemd  the  peroxide  of 
hydrogen.  That  the  action  is  much  aided  by  the  presence 
of  metals  is  quite  in  accordance  with  our  conclusions,  for 
that  their  presence  will  assist  in  the  o.\idatioii  of  phenol  is 
clearly  shown  by  the  ar'tion  of  metallic  salts  upon  aniline 
and  upon  dimeth)  lanilin*!  with  the  production  of  aniline- 
black  and  of  methyl  violet  respectively.  Tlie  reason  why 
the  colouration  is  always  observed  in  those  portions  of  the 
phenol  that  have  liquified  is  also  clear,  for  the  absorption  of 
moisture  and  consequent  liquifaction  of  the  phenol  is 
necessary  before  the  red  colouring  matter  can  be  produced 
by  the  action  of  the  atmospheric  oxygen. 

Since  the  completion  of  this  work  a  paper  has  appeared 
by  W.  Hanko  (Her.  1892,  25,  Abstracts,  386),  whose  results 
are  quite  in  accordance  with  our  own.  He  also  traces  the 
colouration  to  the  oxidation  of  the  phenol  itself,  and  not 
to  the  action  of  any  contained  impurities.  The  colour 
formed  he  describes  as  a  dark  red,  sticky  body,  of  great 
tinctorial  power,  and  he  points  out  that  the  presence  of 
certain  metals,  such  as  copper,  iron,  and  lead,  and  especially 
of  their  salts,  also  of  ammonia  and  of  ammonium  chloride, 
hastens  the  colouration. 

Bearing  of  the  E.vperiments  upon  the  Commercial 
Preparation  of  Pure  Phenol. — The  great  aim  of  manufac- 
turers of  pure  phenol  has  always  been  to  obtain  a  product 
that  will  not  redden  on  keeping,  and  amongst  the  secrets 
of  the  trade  are  to  be  classed  the  variety  of  methods 
adopted  with  this  end  in  view.  We  started  these  investi- 
gations with  some  little  hope  of  being  able  to  achieve  this 
long-desired  result,  but  our  expenments  have  led  us  to 
other  conclusions  with  which  the  manufacturer  has  no 
reason  to  be  displeased.  During  the  past  two  or  three  years 
a  product  known  as  "  synthetic  phenol  "  has  been  prepared 
in  Germany  from  coal-tar  benzene  either  by  converting  the 
latter  into  benzene  monosulphonic  acid  and  then  fusing  with 
alkali,  or  by  first  making  aniline  and  subsequently  diazotising, 
the  diazobenzene  salt  being  converted  into  phenol  by  boiling 
with  water.  This  synthetically-prepared  product  aroused 
considerable  interest  at  first,  as  it  was  supposed  to  be  purer 
than  ordinary  coal-tar  phenol,  and,  despite  its  higher  price, 
found  a  market.  According  to  a  recent  extract  from  one  of 
Gehe  and  Co.'s  reports,  however,  the  interest  in  and  sale  of 
this  phenol  has  considerably  abated  since  it  became  clear 
that  it  shared  with  ordinary  phenol  "  the  fatal  defect  of 
reddening."  From  other  sources  we  have  also  learned  that  this 
product  reddens  quite  as  easily,  if  not  more  so,  than  ordinary 
carbolic  acid.  Since  it  must  now  be  recognised  that  it  is 
impossible  to  prepare  phenol  that  will  not  turn  red  on  being 
kept,  the  attention  of  the  manufiicturer  must  be  directed  to 
the  exclusion  of  those  bodies  which  aid  the  colouration.  A 
final  distillation  from  glass  vessels,  as  now  practised,  serves 
to  remove  metallic  contaminations,  and  the  exclusion  of 
moisture  is  aided  by  agitating  the  phenol  with  strong 
sulphuric  acid,  as  is  done  in  Lancashire,  according  to 
Mr.  Watson  Smith.  Distillation  over  strong  sulphuric  acid 
or  other  suitable  dehydrating  agent  would  help  further 
towards  obtaining  the  phenol  in  an  anhydrous  condition, 
and  the  necessity  of  collecting  the  distillate  in  perfectly  dr}- 
vessels  is  also  obvious.  On  the  other  hand,  the  employment 
of  an  oxidising  agent,  such  as  potassium  bichromate  and 
sulphuric  acid,  to  be  mixed  ^\-ith  the  phenol  during  the 
distillation,  rests  upon  the  erroneous  assumption  that  the 
colouring  matter  can  be  once  and  for  all  formed  thereby 
owing  to  the  oxidation  of  imjiurities,  and  then  eliminated 
by  subsequent  distillation.  The  colouring  matter  is  certainly 
non-volatile,  for  a  colourless  product  can  always  be  obtained 
bv  distilling  reddened  phenol  from  glass  vessels,  but  the 
distilled  product  will,  of  course,  colour  again  under  the 
conditions  already  discussed.  Perfectly  dry  phenol,  kept  in 
well  stoppered  bottles,  will  remain  colourless  until  brought 
into  use,  when,  by  the  repeated  opening  of  the  stopper,  it 
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will  gradually  turn  red  owing  to  the  oxidation  effected  by 
ordinary  moist  air,  and  no  previous  treatment  of  the  phenol 
can  obviate  this  result.  Whether  there  is  any  special 
advantage  in  employing  blue  glass  bottles,  as  are  generally 
used,  we  have  not  tried.  It  is  sometimes  the  case  that  the 
less  refrangible  rays  of  light  act  as  oxidising  agents,  the 
more  refrangible  as  reducing  agents,  and  perhaps  this  holds 
in  this  instance.  There  is  one  other  point  of  interest  to  the 
manufacturer  of  phenol,  as  also  to  the  medical  practitioner, 
and  that  is,  whether  the  colouring  matter  produced  by  the 
oxidation  of  phenol  has  any  injurious  therapeutic  action. 
Even  it  it  should  have,  however,  the  quantity  present  in 
reddened  phenol  is  so  small  that  it  is  extremely  unlikely 
that  any  prejudicial  effects  would  result  from  its  presence. 

Discussion. 

The  Chairman  remarked  that  for  his  own  part  he  could 
only  say  that  what  he  had  learned  from  Dr.  Kohu's  paper 
would  have  been  extremely  useful  to  him  34  or  35  years 
ago,  and  would  have  saved  him  a  good  deal  of  trouble.  At 
that  time  he  was  very  busy  with  the  manufacture  of 
carbolic  acid,  and  was  unable  to  ascertain  the  cause  of 
colouration. 

Dr.  F.  HuRTEK  said  that  the  subject  of  the  investigation 
was  one  of  those  colouring  matters  which  now  and 
then  turned  up  in  small  quantities  and  were  a  great  source 
of  trouble  to  manufacturers.  He  congratulated  Dr.  Kohn 
on  his  discovery  that  the  reddening  of  carbolic  acid  was 
really  a  property  of  pure  phenol  and  was  not  due  to  an 
accidental  impurity. 

Dr.  Kohn  had  incidentally  mentioned  the  difficulty  of 
heating  certain  mixtures  in  sealed  tubes.  It  was  really  not 
difficult  to  heat  such  tubes,  if  after  sealing  them  they  were 
placed  within  an  iron  pipe  hermetically  closed  after  having 
been  partially  filled  with  water.  By  doing  this  the  glass 
tube  was  exposed  to  pressure  from  outside  as  well  as  from 
inside,  and  had  only  to  bear  the  difference  of  pressure  and 
not  the  whole. 

Dr.  Cajipbell  Bkown  said  that  while  the  majority  of 
people  assumed  that  the  colouration  was  due  to  the  impurity 
in  the  phenol,  yet,  on  the  other  hand,  some  manufacturers 
persistently  maintained  that  very  pure  carbolic  acid  was 
more  apt  to  show  colour  than  ordinary  commercial  pure 
carbolic  acid  containing  a  small  quantity  of  impurity  ;  and 
that  buyers  made  a  double  mistake  in  paying  the  extra 
prices  for  extremely  pure  carbolic  acid,  which  was  worse  for 
their  purpose.  They  now  to  some  extent  understood  from 
those  researches  how  to  avoid  colour,  and  under  what 
circumstances  colour  could  not  be  avoided.  To  supply 
that  information  in  so  elaborate  and  complete  a  way  was 
a  good  piece  of  work  which  everyone  would  appreciate. 

Mr.  Geaesser  said  he  had  manufactured  carbolic  acid 
for  25  years,  and  it  had  been  one  of  his  efforts  to  determine 
the  cause  of  colouration  and  whether  it  could  be  avoided. 
His  results  entirely  agreed  with  Dr.  Kohu's  with  one  excep- 
tion :  he  had  found  that  moisture  was  not  essential  to  make 
carbolic  acid  turn  red  when  exposed  to  air  and  light,  but 
perhaps  Dr.  Kohu's  experiments  were  more  carefully  done. 
No  doubt  carbolic  acid,  whether  more  or  less  pure,  would 
colour  easily  when  exposed  to  light  and  air,  and  the  higher 
price  paid  for  pure  carbolic  acid  crystals  when  required  for 
medicinal  purposes  was  not  so  much  for  its  property  of 
keeping  white  longer  as  for  its  freedom  from  cresylic  acid, 
which  when  taken  internally  or  used  for  dressing  wounds 
was  injurious.  One  important  point  to  be  observed  in 
handling  carbolic  acid  when  required  to  keep  white  as  long 
as  possible  was  that  all  vessels  be  clean  and  the  surrounding 
air  pure,  especially  free  from  ammonia.  When  carbolic 
acid  was  prepared  in  detached  crystals  it  kept  white  much 
loHger  than  the  ice,  though  offering  more  surface  to  the 
action  of  light  and  air ;  he  could  not  explain  this  fact. 
Carbolic  acid  distilled  with  a  small  addition  of  oxide  of  lead 
and  bicarbonate  of  soda  would  be  found  to  keep  white 
longer  under  any  circumstances  than  when  distilled  without 
any  additions. 

Mr.  Caret  asked  whether  the  carbolic  acid  would  colour 
in  that  way  if  the  air  were  filtered.     Was  it  not  possible  that 


impurites  of  dust  might  set  on  foot  that  colouration? 
Should  not  the  air  be  filtered  with  as  much  care  as  in 
physiological  experiments  in  the  case  of  organic  germs  ? 

Dr.  Kohn  in  replying  thanked  Dr.  Hurter  for  calling  his 
attention  to  the  method  of  heating  glass  tubes  by  luting 
down  the  iron  casing  in  which  the  tube  was  placed ;  he 
(Dr.  Kohn)  had  been  of  opinion  that  the  process  was 
dangerous  when  a  gas  such  as  carbonic  acid  was  evolved 
in  the  tube,  owing  to  the  results  that  might  ensue  on  opening 
the  luted  iron  tube  in  case  the  inner  glass  tube  had  burst. 
It  was  very  satisfactory  to  learn  from  Mr.  Graesser  that 
his  long  experience  in  the  manufacture  of  carbolic  acid  had 
led  him  to  practically  the  same  conclusions  as  they  had 
obtained.  Their  experiments  pointed  beyond  doubt  to  the 
necessity  of  the  presence  of  moisture  as  well  as  of  air  for 
the  colouration  to  be  effected ;  very  little  moisture  will  suffice, 
and  perhaps  its  presence  was  the  cause  of  Mr.  Graesser's 
different  result.  His  (Dr.  Kohn's)  experience  with  sublimed 
pheuol  pointed,  as  mentioned  in  the  paper,  to  its  being 
less  sensitive  to  colouration  than  the  distilled  product,  as 
Mr.  Graesser  also  found ;  this  difference  could  only  be 
attributed  to  its  physical  condition.  Sublimed  phenol  was 
also  less  hygroscopic  than  the  distilled  product  ;  this 
property  would  comparatively  further  hinder  the  colouration 
in  ordinary  moist  air.  The  process  of  purification  mentioned 
by  Mr.  Graesser,  of  distillation  over  sodium  bicarbonate  and 
oxide  of  lead  might  be  specially  advantageous  as  a  means 
of  removing  any  sulphur  compounds  which  might  aid  in  the 
colouration  of  the  phenol.  In  reply  to  Mr.  Carey,  they  had 
not  filtered  the  air.  In  many  cases  the  phenol  was  distilled 
into  stoppered  bottles,  the  stoppers  of  which  were  only 
removed  once  or  twice  during  the  time  they  were  exposed, 
and  in  all  instances  the  phenol  turned  pink.  Also  in  the 
case  of  vacuous  tubes  containing  moistened  phenol,  which 
coloured  on  being  opened,  the  open  end  was  plugged  at 
once  with  cotton  wool,  so  all  the  air  beyond  the  small 
amount  originally  admitted  was  fiUered.  He  (Dr.  Kohct) 
therefore  did  not  consider  it  likely  that  the  impurities 
floating  in  the  air  had  been  the  cause  of  their  results.  It 
might  be  of  interest  to  mention  that  Schnitzler  had  expressed 
the  view  that  the  colouration  of  purified  phenol  was  due  to 
dust  particles  floating  in  the  air,  but  the  only  evidence 
offered  was  that  the  product  coloured  when  exposed  in  an 
open  glass. 


THE  ESTIMATION  OF  OXIDE  OF  IRON  AND 
ALUMINA  IN  MINERAL  PHOSPHATES. 

BY    ALFRED    SMETHAM. 

During  the  past  20  or  30  years  the  use  of  mineral  phos- 
phates has  largely  extended  in  this  country,  and  as  the 
native  su])ply  of  coprolites  is  now  and  has  been  for  some 
years  practically  at  an  end,  it  follows  that  large  quantities 
are  imported  from  various  parts  of  the  globe.  These  supplies 
vary  very  much  in  composition  and  in  physical  structure,  from 
the  hard  crystalline  apatite  to  the  soft,  powdery,  phosphatic 
guano ;  but  from  whatever  source  obtained  the  value  is 
regulated  chiefly  by  the  percentage  of  phosphate  of  lime 
present. 

In  England,  whatever  may  be  the  course  adopted  else- 
where, nearly  the  whole  of  the  imported  mineral  phosphates 
is  used  for  the  manufacture  of  superphosphate,  by  which 
means  the  insoluble,  and  in  the  coarse  state  practically  inert, 
jihosphate  is  changed  into  the  soluble  condition  by  treatment 
with  sulphuric  acid  in  proper  proportions.  The  change 
which  takes  place  is  partly  the  formation  of  monocalcic  tretra- 
hydric  phosphate  and  partly  the  liberation  of  free  phosphoric 
acid,  the  calcium  combining  with  the  sulphuric  acid  to  form 
gypsum,  which  acts  as  a  drying  material.  It  would  thus 
seem  a  pretty  simple  operation  to  manufacture  a  super- 
phosphate in  which  the  whole  of  the  phosphoric  acid  would 
be  soluble  in  water ;  but  in'  practice  a  difficulty  is  met  with 
in  thus  converting  the  whole  of  the  phosphoric  acid  from  the 
insoluble  into  the  soluble  condition,  owing  to  the  presence 
of  impurities  in  the  raw  material. 
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Of  these  impurities,  those  whicli  are  found  to  have  the 
most  detrimental  effect  are  oxide  of  iron  und  ahiiiiiiia,  as 
these,  espjecially  on  Iteepin;,',  form  compounds  with  plios- 
jihoric  acid  insohible  in  water,  causing  the  su|)eriihosi)hate 
to  "go  back"  or  "revert."  Hence,  as  in  England  the 
lirice  of  siii)eri)h<>spliato  is  fixed  solely  by  the  jjcrcentage 
of  soluble  |)liosi>h:itf  which  it  contains,  it  is  important  to 
the  manufacturer  to  obtain  his  raw  phosphates  as  free  as 
possible  from  oxide  of  iron  and  alumina. 

For  this  reason  it  has  of  late  years  l)ecome  customary  iu 
certain  grades  of  i)hosphate  to  estimate  their  value  not  only 
by  the  percentage  of  phosi)hate  of  lime  contained  in  them, 
but  also  to  take  into  account  the  percentage  of  oxide  of  iron 
and  alumina,  it  being  generally  considered  that  these 
substances  will  prevent  double  their  weight  of  phosphate 
from  becoming  soluble.  As,  however,  it  is  impossible  to 
fincl  any  mineral  phosphates  free  from  these  impurities,  a 
limit  of  3  per  cent,  is  usually  allowed,  beyond  which  amount 
the  excess  counts  double  as  against  the  phosphate.  For 
example,  a  satuple  of  phosphate  testing  in  the  dry 
condition  80  per  cent,  phosphate  of  lime  and  3  per  cent, 
oxide  of  lime  and  alumina  together,  would  be  charged  for  on 
the  basis  of  80  per  cent.,  while  a  similar  phosphate  contain- 
ing 4  per  cent,  would  he  invoiced  at  only  78  per  cent.  It 
will  thus  he  seen  that  the  accurate  estimation  of  these  two 
substances  is  a  matter  of  the  greatest  possible  commercial 
importance  to  all  those  dealing  in  these  commodities, 
whether  as  buyers  or  sellers ;  and,  unfortunately,  as  is  often 
the  case  in  newly-developed  necessities,  the  results  liave 
bi'en  anything  but  satisfactory. 

In  framing  a  contract  it  is  now  customary  to  allow  a 
margin  of  1  per  cent,  on  the  phosphate  of  lime  and  i  per 
cent,  on  the  aggregate  of  the  oxide  of  iron  and  alumina 
between  the  analyses  of  the  two  chemists  nominated  by  the 
two  parties,  and  if  any  greater  differences  oeciu-  the  matter 
iias  to  be  referred  to  a  third  chemist  previously  agreed  upon  ; 
the  mean  of  the  two  most  nearly- agreeing"  results  to  he' 
taken  for  the  purposes  of  valuation' 

As  gi-eater  care  is  now  exercised  in  the  taking  of  samples, 
It  is  not  often  that  those  specially  engaged  in  the  anjilyses  of 
phosphates  are  found  to  differ  beyond  the  stipulated  1  per 
cent,  in  the  phosphate  of  lime,  but  it  can  scarcely  be  said 
that  the  same  uniformity  exists  with  regard  to  the  estimation 
of   the   oxide   of  iron  and  alumina.     During  the   last  few- 
years,  and  especially  since  a  conference  appointed  by  the  j 
Chemical  :Manure  Manufacturers'  Association  to  consider 
the  subject,   much  greater   uniformity  has    prevailed,   and 
among  English  chemists  the  wide   discrepancies  which  were 
formerly  very  common  are  now  of  rare  occurrence ;  but  it   ■ 
IS  to  be  regretted  that  the  same  agreement  is  not  observed  i 
between  our  tests  at  home  and  those  made  by  some  leading 
Continental  and  American  analysts; 

The  accuracy  of  some  of  my  estimations  of  oxide  of  iron 
and  alumina  havmg  been  called  in  question,  I  determined  to 
put  the  processes  I  have  in  use  to  a  critical  examination, 
and  with  this  end  in  view  I  started  the  series  of  experiments 
which  I  wish  to  bring  before  your  notice. 

Of  the  large  number  of  processes  described  with  greater 
or  less  exactitude  in  tne  various  books  on  chemical  analysis, 
few  }-ield  accurate  results  or  are  adapted  to  the  requirements 
of  a  busy  laboratory.  Practically  the  processes  used  by 
those  chemists  who  devote  their  attention  specially  to 
phosphate  analysis  may  be  classed  under  two  heads— 1st 
the  acetate  of  ammonia  process ;  and  2ud,  the  Glaser  method 
and  its  modifications— and  it  will  be  to  a  discussion  of  these 
that  I  shall  limit  myself. 

The  first  or  acetate  method  is  based  upon  the  fact  that 
phosphate  of  iron  and  phosphate  of  alumina  are  insoluble 
m  a  cold  solution  of  acetic  acid,  while  phosphate  of  lime  is 
soluble.  It  would  thus  appear  at  first  sight  that  a  ready  and 
simple  means  was  at  our  disposal  to  effect  a  perfect 
separation,  but  unfortunately,  as  is  often  the  case  iu 
seemingly  simple  operations,  sources  of  error  arise  which 
render  the  accurate  estimation  of  the  oxide  of  iron  and 
alumina  a  matter  of  considerable  ditficuLty,  the  chief  cause 
of  danger  being  the  fact  that  phosphate  of  alumina  is 
^preciably  soluble  in  excess  of  acetic  acid.  Although  this 
ract  has  long  been  known  to  some  analysts,  and  w^as  clearly 
pointed  out  by  ^Y.  C.  Young  in  The  Analyst  of  1890,  pp.  61 


and  83,  it  has  been  very  widely  overlooked,  even  by  those 
whose  duty  it  is  to  analyse  phosphates  almost  dailv^  and  it 
IS  to  this  neglect  that  many  of  the  discrepancies  "between 
the  results  ot  eminent  men  are  attributable.  It  is  true 
that  the  paper  just  referred  to  did  not  treat  directly  of  the 
estimation  of  alumina  in  phosphates,  and  it  may  be  partly 
for  that  reason  that  its  teachings  have  remained  in  certain 
quarters  so  long  unheeded. 

Another  source  of  error  in  working  the  acetate  method 

has    been    the    widespread    assumption    that  the  acetate  of 

ammonia  preci])itate  consisted  solely  of  phosphates  of  iron 

and  alumina,  and  that  thesi;  i)hosphates  were  nomial  ortho- 

phosphatos.     This  was  an  error  which  received  some  sort 

of  semi-official  sanction  in   a  report  issued  in  1878   hv  a 

committee  appointed  by  the  British  Association  to  investigate 

the  methods  in  use  for  the  estimation    of  phosphoric  acid 

in  commercial  phosphates,  and,  in  spite  of  a  warniiiir  which 

f  gave  in   a  letter   to   the  Chemical  News  of  August  23rd 

of  that  year,  I   fear  the  assumption   of   the  jiurity  of  tlie 

precijjitates  was  too  widely  relied  upon  and  the  i)ercentage 

of  alumina  obtained  by  deducting  the  FeP04  calculated  from 

the  amount  of  FeJ)^  found  in  the  precipitate  from  the  total 

weight,  no  account  being  taken  of   the  solubility  of   Al  I'O^ 

in  the  excess  of  acetic  acid  used,  nor  of  the  presence  of  lime 

in  the  precipitate,  nor  of  the  fact  that  the  phosphates  present 

are  not  necessarily  normal.     Hence  results  obtained  in  this 

manner  were  at  best  but  a  balancing  of  errors,  and  sometimes 

errors  of  considerable  magnitude.     It  is  not  to  be  wondered 

at,  therefore,  that  with  such  possibilities  of  error  the  results 

obtained  by  different  chemists  were  widelj-  divergent,  and 

were  such  as  to  call  forth  from  dealers'  in  phosphate   a 

vigorous    protest,    and    an     attempt,    by   means    of    the 

conference     before    alluded    to,    to      remedy    what      was 

undoubtedly  a  crying  shame    to    the   analytical    profession. 

Fortunately,  the  publication  of  the  Glaser   process  gave  to 

the  world  an  alternative  method,  which  enabled  chemists  to 

place  an  effective  check  upon   the  results  obtained  by  the 

older  acetate  process.     If  matters  had  then  gone  on  to  what 

should  have  been  the  natural  termination  of  such  a  discussion, 

and  if  the  information  obtained  had  spread  to  other  countries, 

there  can   be  little  doubt  that  greater  uniformity  in  results 

would  have  occurred ;  but  unfortunately  such  was  not  the 

case,   and    we    still  have  to   deplore  too   frequently   wide 

variations  in  analysis,  especially  between  the  English  tests 

and  those  made  for  the  shippers  abroad. 

It  therefore  seemed  to  me  eminently  desirable  that  the 
processes  we  have  in  use  should  be  put  to  a  critical  exami- 
nation in  order  to  ascertain  to  what  extent  they  are 
reliable. 

With  this  object  in  view,  I  have  made  test  experiments 
under  known  and  well-defined  conditions,  with  practically 
three  distinct  processes — first,  the  Glaser  iu  a  modified  form, 
which  depends  for  its  success  on  the  complete  insolubility 
of  sulphate  of  lime  in  alcohol  acidified  with  sulphuric  acid 
and  the  solubility  of  phosphates  of  iron  and  alumina  in  the 
same  menstruum ;  second,  the  acetate  method,  as  I  have 
been  in  the  habit  of  using  it  for  many  years  past,  and 
thirdly,  the  acetate  method  as  described  by  Dr.  F.  Wyatt 
in  a  book  recently  pubUshed  (1892)  in  New  fork,  entitled 
"  The  Phosphates  of  America." 

As  this  process  is  evidently  largely  in  use  among  chemists 
in  the  United  States,  and  as  it  is  in  this  direction  that 
discrepancies  are  often  observed,  I  have  examined  it  in 
the  same  way  as  I  have  done  the  other  two  processes. 

Before,  however,  giving  the  test  experiments  for  each  of 
these  methods  it  ^vill  be  necessary  to  describe  in  detail  the 
processes  as  carried  out  by  me  in  actual  practice  ;  and  this 
will  perhaps  best  be  done  under  the  three  heads  given 
above. 

The  Glaser  Method. — This  process  as  now  practised  by 
me  is  substantially  the  modification  given  by  my  friend 
Mr.  H.  H.  B.  .Shepherd  in  the  Chemical  Xews  63,  251, 
and  is  as  follows  : — 2-5  grms.  of  the  finely  prepared 
sample,  previously  dried  at  100°  C,  are  treated  with  from 
20 — 30  cc.  of  pure  strong  HCl  in  a  beaker,  and  the  solution, 
when  effervescence  has  ceased,  is  evaporated  to  hard 
dryness  in  a  water-bath.  By  this  means  the  fluoriue 
present  is  expelled,  and  any  soluble  silica  converted  into 
the    insoluble   condition.     The  mass   is  then  dissolved  in 
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about  10  cc.  of  of  dilute  HCl  (1—4),  and  when  all  but  the 
silicious  matters  has  dissolved  the  conteuts  of  the  beaker 
are  washed  iato  a  250  cc.  flask  with  the  lea.st  possible 
quantity  of  hot  water.  It  should  here  be  noted  that  aqua 
regia,  either  for  the  original  attacking  of  the  phosphate,  or 
the  subsequent  solution  is  not  admissible,  as  it  decomposes 
any  pyrites  which  may  be  present,  and  thus  includes  in  the 
oxide  of  iron,  the  iron  combined  with  the  sulphur,  which, 
being  unattacked  by  the  sulphuric  acid  in  the  manufacture 
of  superphosphate,  has  no  detrimental  effect.  When  the 
solution  of  phosphate  is  cooled,  10  cc.  of  pure  sulphuric 
acid  are  added  and  the  contents  of  the  flask  shaken  by  a 
rotatory  motion,  and  the  mixture  allowed  to  cool.  When 
cold  the  flask  is  filled  up  with  alcohol  ^redistilled  methy- 
lated spirit  will  do)  to  the  mark  on  the  neck,  and  the 
whole  well  shaken.  When  the  contraction  is  complete 
the  liquid  in  the  flask  is  again  adjusted  by  the  addition  t)f 
more  alcohol,  and  allowance  is  made  for  the  volume  of  the 
precipitated  sulphate  of  lime.  It  is  again  well  shaken  and 
put  aside  for  the  sediment  to  settle,  when  it  is  passed 
through  a  dry  filter  into  a  200  cc.  flask.  The  200  cc. 
(  =  2  grms.  of  substance)  are  then  evaporated  in  a  platinum 
basin  at  a  low  temperature,  and  the  evaporation  is  continued 
until  vapours  of  sulphuric  acid  are  given  off,  and  the  whole 
of  the  organic  matter  present  (obtained  either  from  tie 
substance  or  from  the  spirit  used)  thoroughly  charred. 
This  is  very  important,  otherwise  there  is  a  danger  of  a 
portion  of  the  oxide  of  iron  and  alumina  being  held  in 
solution  by  tlie  organic  matters  in  the  subsequent  precipi- 
tation. When  cold  the  residue  is  washed  into  a  beaker, 
bromine  or  peroxide  of  hydrogen  is  added  in  good  excess, 
and  the  liquid  is  heated  nearly  to  boiling  for  some  time. 
Ammonia  is  then  added  to  the  liquid  to  distinctly  alkaline 
reaction,  it  is  then  boiled  gently  for  a  short  time,  a  few 
drops  more  of  dilute  ammonia  added  and  the  precipitate 
filtered  and  washed  with  boiling  water,  to  which  preferably 
an  ammonium  salt  has  been  added.  .  This  precipitation  needs 
considerable  care,  as  on  continued  boiling  the  sulphate  of 
ammonia  in  solution  is  resolved  into  an  acid  sulphate  which 
dissolves  more  or  less  of  the  precipitated  phosphates.  It  is 
important  therefore,  even  when  the  instructions  I  have  just 
given  are  followed,  to  test  the  filtrate  by  adding  a  little 
more  ammonia  and  warming  to  ascertain  that  the  whole  is 
precipitated.  Unless  an  ammonium  salt  be  used  in  the 
washing  there  is  a  tendency  for  the  precipitate  to  split  up 
into  a  basic  phosphate,  and  a  portion  of  the  iron  and 
alumina  may  wash  through  the  filter. 

An  alternative  method  of  precipitation,  which  I  have 
lately  adopted  with  advantage,  and  which  obviates  entirely 
the  necessity  of  searching  for  magnesia  in  the  precipitate, 
is  as  follows  : — After  the  bromine  has  been  expelled  the 
liquid  is  made  distinctly  alkaline  with  ammonia,  a  little 
solution  of  acetate  of  ammonia  is  added,  and  the  solution 
made  slightly  acid  with  acetic  acid,  and  then  well  boiled. 
When  precipitated  in  this  way  the  mixed  phosphates  filter 
more  rapidly  and  the  washing  is  easier,  while  at  the  same 
time  there  is  no  risk  of  loss  by  solubility,  as  in  the  ordinary 
method  of  precipitation. 

The  precipitate,  which  consists  of  oxide  of  iron  and 
alumina  in  combination  with  phosphoric  acid,  contains,  if 
the  instructions  1  have  given  are  implicitly  followed,  no 
lime  whatever,  but  if  precipitated  with  ammonia  only  may 
contain  a  trace  of  magnesia.  As  the  composition  of  this 
precipitate  varies  in  almost  every  analysis,  it  is  not,  in  mj' 
experience,  safe  to  calculate  the  percentage  of  oxide  of 
iron  and  alumina  for  the  weight  of  the  whole,  but  it  must 
in  every  instance  be  carefully  analysed.  The  method  I 
employ  is  as  follows: — After  ignition,  the  precipitate  is 
weighed,  dissolved  in  dilute  HCl,  when  a  perfectly  clear 
solution  should  be  obtained,  citric  acid  added  (usually 
about  2  grms.),  and  the  solution  made  ammoniacal,  so 
that  about  one-quarter  of  the  bulk  shall  be  strong  ammonia 
(0*880sp.  gr.).  If  sufficient  citric  acid  has  been  added, 
the  liquid  should  retain  its  light  yellow  colour  and  remain 
clear  for  some  time.  It  is  then  set  aside,  with  occasional 
stirring,  for  at  least  an  hour,  when,  if  no  precipitate  forms, 
magnesia  is  absent,  or  present  only  in  negligible  quantity. 
If  magnesia  is  present,  the  solution  is  again  well  stirred, 
and  after  settling,  the  precipitate  must  be  filtered  off,  washed 


with  dilute  ammonia  (1  in  4),  and  ignited  to  Mg.jPjO-.     To 

the  filtrate  or  solution,  magnesia  mixture  in  moderate 
excess  is  added,  the  liquid  well  stirred  for  a  period  of 
not  less  than  two  hours,  and  the  precipitate  collected 
in  the  manner  described  for  the  magnesia,  if  present. 
(There  is  no  need  to  redissolve  this  precipitate,  as  there 
are  no  impurities  which  can  come  down  with  it  and 
contaminate  it.  If  there  was  any  doubt  as  to  whether  lime 
was  present  and  oxalate  of  ammonia  has  been  used,  the 
phosphate  precipitate  must  be  dissolved  and  reprecipitated 
with  ammonia.)  To  the  filtrate,  sulphide  of  ammonium 
is  added  in  small  excess,  the  liquid  warmed,  and  the 
precipitated  FeS  collected  with  the  ordinary  precautions, 
and  it  can  then  be  burnt  directly  to  Fe^O-,.  By  subtracting 
the  weight  of  the  phosphoric  acid  and  magnesia  (if  present) 
from  the  total  weight,  the  weights  of  the  oxide  of  iron  and 
alumina  are  readily  obtained.  The  process  is  a  long  one, 
but  with  due  care  very  satisfactory  results  are  obtained. 

In  testing  this  and  the  other  processes  I  prepared 
standard  solutions  of  iron  and  alumina  bj*  dissolving  known 
quantities  of  steel  wire  and  alumium  foil  in  acid — the 
aluminium  foil  being  carefully  analysed  to  correct  for  the 
impurities  which  were  contained  in  it  in  small  quantity. 
.Solutions  were  also  prepared  of  phosphate  of  lime  (or 
phosphoric  acid  and  chloride  of  calcium)  and  of  chloride 
of  magnesium. 

The  following  are  the  results  obtained  : — 


Taken. 


Found. 


First 
Determination. 


Second 
Determination. 


r25grm.  CaaPaOs 

0-092  grm.  Fe^Os 

0-091  FeoOj 

0-992  Fe^Os 

O'llSgrm.  AI2O3 

0-13^4  AI2O3 

0-UO  AljOs 

In  these  two  cases  the  excess  of  alumina  found  was  due 
to  the  fact  that  the  liquid,  before  the  addition  of  alcohol, 
measured  80  cc,  and,  on  testing,  lime  was  discovered  in 
the  precipitates.  I  give  these  results,  however,  by  way  of 
enforcing  the  necessity  of  keeping  the  liquid  in  small  bulk 
before  adding  the  alcohol  to  the  flask. 


Taken. 

Found. 

0-565  P2O3 

.. 

2-2CaClj 

.. 

0-087  FejOa 

0-085 

0-089  AI4O3 

O-091 

In  this  case  the  total  liquid,  irrespective  of  the  sulphuric 
acid,  measured  only  35  cc,  a  quantity  which  in  practice 
should,  I  find,  not  be  much  exceeded.  W'ith  a  little  care 
there  is  no  difficulty  in  conveying  the  whole  of  the  solution 
to  the  flask  with  this  amount.  In  this  case  the  precipitate 
was  quite  free  from  lime. 

The  next  test  was  similar  to  the  last,  but  with  the  addition 
of  chloride  of  magnesium.     The  results  were  : — 


Found. 

Taken. 

Precipitation 
with  Ammonia. 

Precipitation 

with  Ammonia, 

Acetate  of  Ammonia, 

and  Acetic  Acid. 

0-565  P2O5 

2-000  CaCOa 

.. 

.. 

0-087  FeaOa 

0-087 

0-0S7 

0-089  ALOs 

0-0S7 

0-oss 

0-095  MgClj 

•• 
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When  nmmonia  only  was  used  the  precipitate  was  found 
to  contain  0  007  gnu.  of  MgO,  a  fact  which  shows  the 
necessity  of  searching  for  it  in  every  analysis.  In  the 
second  case  no  MpO  was  present. 

A  long  series  of  duplicate  tests  by  the  Glaser  method  and 
l>y  the  acetate  i>rocess  about  to  be  described  has  convinced 
xne  that  with  due  care  and  a  close  observance  of  the  con- 
ditions I  have  stated  will  enable  duplicate  tests  by  the  two 
processes  to  agree  usually  within  0- 1  per  cent,  on  the  total 
material  taken.  I  prefer  to  have  my  duplicate  tests  by  the 
two  methods,  especially  as  the  primary  separations  are  so 
dissimilar. 

Acetate  of  Ammonia  Process. — Under  this  head  I  pro- 
pose to  treat  only  of  the  process  as  I  have  been  accustomed 
to  use  it  for  many  years  past. 

Two  grms.  of  the  finely-prepared  sample  are  evaporated  with 
strong  HCl  in  the  same  manner  as  in  preparing  the  solution 
for  the  Glaser  process,  the  residue  is  taken  up  with  about 
10  cc.  of  dilute  IICl,  digested  until  the  whole  is  soluble, 
diluted  with  water,  and  the  silicious  matter  filtered  off.  The 
solution  is  then  boiled  with  peroxide  of  hydrogen,  or 
bromine,  to  be  quite  sure  that  the  whole  of  the  iron  is  as 
peroxide ;  the  solution  is  allowed  to  cool,  and  dilute 
ammonia  is  added  until  a  slight  permanent  precipitate  is 
obtained.  Dilute  HCl  is  then  added,  drop  by  drop,  until 
the  liquid  is  again  quite  clear,  and  then  sufficient  acetate  of 
ammonia  solution,  \»ith  an  inclination  to  acidity  rather  than 
alkalinity,  to  form  chloride  of  ammonia  with  the  whole  of  the 
free  HCl.  An  excess  of  acetate  of  ammonia  does  not  affect 
the  accuracy  of  the  results.  After  well  stirring,  the  beaker 
is  set  aside  for  some  time,  and  the  precipitate  is  then 
collected,  washed  first  with  cold  and  then  with  hot  water, 
dried,  burnt,  and  weighed.  Ey  this  means  the  solution 
contains  free  acetic  acid  equal  to  only  the  quantity  of  free 
hydrochloric  acid  necessary  to  keep  the  phosphates  of  iron 
and  aiumiua  in  solution,  and  in  this  solution  the  alumina  is 
not  appreciably  soluble.  The  precipitate  thus  obtained 
consists  of  phosphates  of  iron  and  alumina,  and  varvins 
quantities  of  phosphate  of  lime,  and  it  is,  therefore,  neces- 
sary that  a  careful  analysis  of  it  be  made,  in  order  to  arrive 
accurately  at  the  percentage  of  alumina.  This  I  prefer  to 
do  as  follows  : — The  precipitate  is  dissolved  in  dilute  HCl, 
citric  acid  added,  and  then  oxalate  of  ammonia  in  slight 
excess.  The  solution  is  boiled,  and  then  dilute  amnonia 
added,  drop  by  drop  until  the  liquid  is  neutral  to  litmus 
paper  and  then  acetic  acid  to  distinctly  acid  reaction.  The 
liquid  is  then  kept  simmering  for  some  time  to  ensure  the 
complete  precipitation  of  the  whole  of  the  lime  ;  it  is  then 
filtered,  the  precipitate  washed  with  hot  water,  dried,  and 
burut  to  carbonate,  care  being  taken  to  keep  the  temperature 
sufficiently  low  to  prevent  the  formation  of  any  caustic 
lime.  In  the  filtrate  the  phosphoric  acid  is  precipitated 
with  magnesia  mixture,  the  solution  well  stirred,  and 
preferably  allowed  to  stand  overnight.  The  supernatant 
liquid  is  then  passed  through  a  filter,  the  filter  washed  into 
the  original  beaker,  and  the  precipitate  dissolved  in  the 
least  possible  amount  of  dilute  HCl,  and  then  reprecipitated 
with  strong  ammonia.  It  is  then  allowed  to  stand  for  at 
least  an  hour  Avith  occasional  stirring,  collected,  washed  with 
dilute  ammonia,  dried,  ignited  separately  from  the  filter,  and 
weighed  as  Mg^PoO^. 

To  the  filtrate  sulphide  of  ammonium  is  added  in  slight 
e.vcess,  the  solution  warmed,  and  the  iron  estimated  with 
the  usual  precautions. 

The  CaCOa  is  calculated  to  CaO  ;  the  MgoPgO^  to  P  O5 ; 
the  iron  is  weighed  as  Fe^Os  and  the  ALOs  is  obtained  by 
difiFerence. 

The  following  experiments  will  show  the  necessity  for  a 
close  observance  of  every  detail :  — 


Taken. 

Found. 

1  grm.  CaaPjOg 

0'092  Fe-iOj  (as  fenous  chloride) 

0-115  AI2O3 

0-060  Fe^Os 
0-115  AI2O3 

In  this  case  the  oxydation  previous  to  precipitation  was 
purposely  a\  oided,  with  the  result  that  a  large  proportion  of 
the  iron  escaped  precipitation.  On  standing  overnight  a 
second  precipitate,  containing  0-23  FejOj  was  formed,  but 
the  filtrate  ft-om  this  still  contaim^d  iron.  It  will  thus  be 
seen  that  previous  oxydation  is  absolutely  necessary  for 
success. 

The  next  experiment  was  carried  out  exactly  as  in 
practice — 


Taken. 

Found. 

1  grm.  CaaPjOs 
0-002  FejOs 
0-115  AI2O3 

0-091 
0-116 

The  filtrate  from  a  similar  test  was  evaporated  to  dryness 
with  the  addition  of  hydrochloric  acid,  the  residue  was 
taken  up  with  a  little  dilute  HCl,  and  washed  with  the 
least  possible  quantity  of  water  into  a  250  cc.  flask,  and 
treated  by  the  Glaser  method.  On  adding  ammonia  and 
boiling  for  some  time  no  trace  of  any  precipitate  was 
observed,  from  which  it  may  be  concluded  that  no  alumina 
is  soluble. 

The  weak  point  of  both  the  Glaser  and  the  acetate 
processes  is  that  the  alumina  has  to  be  obtained  as  the 
difference  in  the  analysis  of  a  comparatively  complex 
precipitate,  which  renders  the  nicest  work  necessary  to 
obtain  strictly  accurate  results ;  but  after  having  made  a 
very  great  number  of  experiments  to  obviate  this  fault,  I 
am  free  to  confess  that  I  have  failed  to  hit  upon  any  plan 
wholly  without  objection,  and  I  still  believe  the  difference 
method  to  be  the  best  at  present  at  our  disposal. 

Bearing  upon  the  formation  of  phosphate  of  lime  in 
combination  with  the  iron  and  alumina,  the  following 
results,  although  not  obtained  under  quite  similar  conditions 
to  the  acetate  of  ammonia  precipitation,  may  prove  of 
interest,  as  showing  the  tendency  which  exists  for  lime  to 
be  precipitated  in  preference  to  iron  and  alumina. 

0-087  grm.  Fe^Os  ^^^  precipitated  in  the  presence  of 
0-56.5  P^Oj  with  ammonia,  the  solution  boiled,  and  the 
resulting  precipitated  weijihed  in  the  usual  manner.  After 
weighing,  it  was  dissolved  in  HCl,  diluted,  CaCL  2-2  grms. 
added,  and  the  solution  again  precipitated  with  ammonia, 
dissolved  in  HCl,  and  precipitated  with  ammonia.  The 
following  were  the  results  obtained: — • 


Taken. 


Caleidated. 


Found  by  Analysis, 


1st  ppt.  weighedO"171 


2nd 


0-238 


(Fe^Os  0-087 
IP2O5   0-OSl 

rFCaOa  0-087 
<F.O,  0-084 
(.CaO    0-067 


0-086  FcjOa 
0-082  P,05 
0-067  CaO 


A  similar  experiment  with  0-089  of  AI2O3  in  place  of  the 
FCjOj  gave — 


Taken. 


Calculated. 


Found  by  Analysis. 


1st  pi)t.  weighed  0-221 


2nd  „ 


0-270 


("AliO3  0'089 
tPoOj  0-132 

CAI.O3  0-0S9 
^PA  0-1.32 
CCaO    0-C49 


0-089 
0-120 
0-061 


A  repetition  of  these  experiments,  so  far  as  the  precipita- 
tions were  concerned,  gave  substantially  the  same  results. 
It  would  seem  from  the  results  of  the  analyses  of  the  final 
precipitates  that,  whereas  there  is  little  tendency  on  the 
part  of  phosphate  of  iron  to  part  with  phosphoric  acid  on 
washing,  in  the  corresponding  phosphate  of  alumina  a 
considerable  loss  (0-012  grm.)  has  taken  place. 

The  fact  that  the  whole  of  the  alumina  and  lime  precipitate 
dissolved  readily  in  very  dilute  HCl  in  the  cold,  and  that  a 
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considerable  portion  (more  than  |)  of  the  iron  and  lime  was 
soluble,  renders  it  very  probable  that  the  precipitates 
are,  chiefly  at  all  events,  double  phosphates  of  the  two 
bases. 

The  Wi/att  process. — This  process  as  described  by  Dr. 
"Wyatt  is  as  follows  :  — 

"  Fifty  cc.  of  filtrate  (substance  dissolved  in  aqua  rcgia') 
from  the  siliceous  matter,  equalling  1  grm.  of  the  phos- 
phate, are  placed  in  a  beaker  and  made  alkaline  with 
ammonia. 

"  The  resulting  precipitate  is  redissolved  by  the  addition 
of  just  sufficient"  hydrochloric  acid,  and  the  liquid  is  again 
made  alkalme  with  ammonia  in  very  slight  excess.  oO  cc. 
of  concentrated  and  pure  acetic  acid  are  now  added ;  the 
mixture  is  stirred  and  allowed  to  stand  in  a  cool  place  laifil 
perfectly  cold.  It  is  then  filtered  on  an  ashless  filter  and  the 
beaker  and  residue  are  careiully  washed  twice  ^N-ith  boiling 
water.  The  flask  containing  the  filtrate  is  then  removed 
from  beneath  the  funnel  and  replaced  by  the  beaker  in  which 
the  first  precipitation  was  made.  The  substance  on  the 
filter  is  now  carefully  dissolved  in  a  little  hot,  50  per  cent, 
solution  of  hydrochloric  acid  and  the  filter  is  washed  twice 
with  hot  water.  The  filtrate  in  the  beaker  is  next  made 
alkaline  M-itli  ammonia  in  slight  excess,  then  made  strongly 
acid  with  pure  concentrated  acetic  acid,  well  stirred  up 
and  again  allowed  to  stand  until  absolutely  cold.  The  flask 
containing  the  first  filtrate  is  now  replaced  under  the  funnel, 
the  liquid  in  the  beaker  is  filtered  into  it,  the  filter  is  washed 
twice  with  cold  water  containing  a  little  acetic  acid  and  then 
three  times  with  boiling  distilled  water.  The  contents  are 
calcined  and  weighed  as  phosphates  of  iron  and  alumina  in 
1  gramme  of  the  material.  In  one-half  of  this  precipitate 
the  phosphoric  anhydride  is  determined  by  the  molybdate 
method.  The  remaining  half  is  reduced  and  titrated  with 
Jj-  N.  permanganate  solution." 

In  the  experiments,  the  details  of  which  follow,  I  religiously 
pursued  the  process  as  here  given,  except  so  far  as  that 
relating  to  the  analysis  of  the  mixed  phosphates. 


Taken. 

Found. 

Without  Oxidation. 

"With  Oxidation. 

l"25grm.  CaaPjOs 

0-092  PeaOg  (as 

ferrous  chloride). 

0-115  AI2O3 

0-040 
0-109 

0-09.'3 
0-099 

Tiikcn. 

Found. 

1st  Determination. 

2nd  Determination. 

1  frrm.  PgOs 

.. 

2-2CaCl3 

.. 

.. 

0-095MgCl2 

.. 

0-0S7  FeaOs 

0-087 

0-0S7 

0-0S9  AI2O3 

0-078 

0-087 

It  will  be  seen  that  from  these  results  that  previous 
oxidati<m  of  the  iron  salts  is  absolutely  necessary  ;  but  as 
Dr.  Wyatt  gives  instruction  to  use  aqtut  regia  in  dissolving 
the  material  it  is  obvious  that  the  deficiency  in  iron  must 
not  be  attributed  to  any  defect  in  the  process  as  described 
by  him.  The  loss  of  alumina  is,  however,  in  most  cases 
serious. 


As  only  1  grm.  is  taken  in  the  analysis  by  Dr.  Wyatt's 
process  any  deficiency  in  alumina  makes  a  very  appreciable 
difference  in  the  results. 

In  conclusion  I  have  to  thank  my  assistant,  Mr.  J.  B. 
Ashworth,  for  the  help  he  has  given  me  in  carrying  out  these 
experiments. 


=ad9QQ000»s£B 


RESUME  OF  TWO  RECENTLY  -  PUBLISHED 
PAPERS  ON  THE  PROBABLE  ORIGIN  OF 
NATURAL  DEPOSITS  OF  CARBONATE  OF 
SODA,  WITH  REMARKS  THEREON. 

BY    H.    BBUNNEB. 

Abstract. 
In  the  Chemiker  Zeitung  of  2nd  and  "Qth  November  last, 
there  appears  under  the  title  "  Briefe  aus  Egypten,"  an 
article,  in  two  parts,  by  Prof.  E.  Sickenberger  of  Cairo, 
describing  a  visit  to  the  Wady  Atrun  (Natron  or  Soda 
Valley)  in  Eg3'pt,  and  containing  a  theory  of  the  manner 
of  the  formation  of  the  carbonate  of  soda  contained  in  the 
water  of  the  lakes  there,  and  in  the  salt  deposit  which  covers 
their  banks. 

At  Kafr  DaAvar  station,  on  the  left  Nile  railway,  large 
heaps  of  the  natron  brought  there  on  camel-back,  and  con- 
taining 60  per  cent,  and  upwards  of  carbonate  of  soda,  are 
accumulated  for  further  transport,  the  Egj-ptian  Government 
receiving  annually  on  contract  about  500  tons  of  the  material. 
The  valley  lies  on  the  left  bank  of  the  Nile,  and  about 
36  miles  from  it,  and  60  miles  from  the  Mediterranean.  Its 
level  generally  is  below  that  of  the  Nile  and  of  the  sea.  It 
forms  a  long  trough  covered  at  intervals  In-  ridges  of  drift 
sand.  Its  edges  are  formed  of  rounded  sand  hills,  and 
nearly  in  the  middle  there  projects  a  solitary  rock  (El 
Melouk),  whose  naked  sides  show  alternate  laj-ers  of  hme- 
stone,  ferruginous  clay  containing  loose  well-defined  crj'stals 
of  rock-salt  and  gypsnm,  and  chalky  sandstone,  and  judging 
from  the  levels  the  probability  is  that  the  edges  of  the  valley 
below  the  sand  would  show  a  continuation  of  these  strata. 

It  has  been  generally  assumed  that  the  formation  of  the 
Egyptian  sesqui-carbonate  takes  place  in  the  following 
manner : — The  water  of  the  Nile  on  its  way  underground  to 
lakes  lying  at  a  lower  level  passes  through  strata  containing 
sodium  chloride,  calcium  sulphate,  and  calcium  carbonate. 
Lender  the  influence  of  the  water  mutual  decomposition  takes 
place,  the  water  becomes  charged  with  sodium  carbonate,  and 
issuing  in  the  form  of  springs  which  supply  the  lakes,  leaves 
on  evaporation  an  impure  sodium  carbonate  behind. 

The  springs  supplying  six  of  the  lakes — there  are  16 
lakes  altogether — were  examined,  and  not  one  of  these 
showed  an  alkaline  reaction.  Thej'  were  neutral.  They 
gave  off  no  gas,  the  taste  was  pure  bitter,  slightly'  salt,  with 
no  trace  of  alkali,  and  tests  showed  the  presence  of 
sulphates  and  chlorides.  The  springs  frequently  form  at 
their  outflow  small  basins,  and  both  springs  and  basins  are 
filled  with  algae,  consisting  of  a  small  proportion  of  an 
oscillatoria  and  much  of  a  green  conferva.  Soon  after 
issuing  from  the  ground  the  water  begins  to  evolve  hydrogen 
sulphide.  The  smell  of  it  becomes  very  strong,  and  is  quite 
lost  again  as  the  distance  from  the  point  of  outflovt' 
increases,  while  at  the  same  time  the  algae  assume  a 
currant-red,  then  a  brown  colour,  and  gradually  dying, 
change  into  a  brown  mud  which  at  last  becomes  deep  black. 
The  black  colouring  matter  is  iron  sulphide.  This  mud 
covers  the  bottom  of  the  lakes  under  the  crystallised  soda. 
In  proportion  as  the  hydrogen  sulphide  was  dissipated  and 
algee  and  mud  assumed  a  red  colour,  alkalinity  appears, 
faint  at  first,  but  gradually  becoming  stronger  and  attaining 
its  maximum  where  the  mud  was  black  and  the  water  of  a 
red  colour.  On  stirring  the  red  or  black  mud  with  a  stick, 
numerous  large  hubbies  of  gas  ascended  which  proved  to  be 
carbonic  acid.  Microscopical  examination  showed  the 
presence  in  the  red,  brown,  or  black  mud  of  large  numbers 
of  a  micrococcus ;  and  samples  of  the  mud  in  which  the 
confervae  were  dead,  when  mixed  with  water,  fermented 
with  evolution  of  much  carbonic  acid  and  considerable 
increase  of  the  micrococcus,  showing  its  importance  as  a 
producer  of  carbonic  acid  in  the  formation  of  the  sodium 
sesquicarbonate. 

The  process,  therefore,  is  probably  completed  as  follows  : — 
The  water  of  the  Nile  on  filtering  through  strata  containing 
calcium  carbonate,  gypsum,  and  rock-salt,  becomes  charged 
with  sodium  sulphate.  This  is  decomposed  by  the  alga; 
(in  order  10  supply  their  requirement  of  oxygen)  into 
sodium  sulphide,  and  this  again  under  the  influence  of  the 
carbonic  acid  produced  by  the  micrococcus,  is  converted 
into  sesquicarbonate,  hydrogen  sulphide  being  driven  off. 
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The  sodium  chloride,  in  so  far  as  it  has  not  been  previously 

convorted  into  sulphate,  takes  no  part  in  the  reaction,  and 
crystallises  on  evaporation  of  the  water  in  the  lakes,  forniiiifj 
an  upj)er  eiust,  separate  from  the  ses(piicarl)onate  of  soda. 

This  view  of  the  formation  of  the  sesiiuicarhonato  in  this 
valley  is  su]i]iorted  hy  the  fact  that  it  is  entirely  a  superficial 
one.  The  ground  helow  the  covering  of  iron  sulphide  is 
without  any  alkaline  reaction,  and  plants  such  as  halfa- 
grass  grow  here  in  a  soil  the  surface  of  which  is  covered  to 
the  depth  of  several  inches  with  sand  often  containing  as 
nuich  as  80  per  cent,  of  sodium  carhonate,  because,  owing 
to  the  rainless  climate,  that  salt  is  not  waslicd  down  to  their 
roots,  which  are  further  protected  h}'  the  covering  of  iron 
sulphide  at  the  bottom  of  the  springs  and  lakes. 

I'rof.  Sickenhcrgcr  ])romiscs  further  infoiTnation  as  to  the 
possible  use  to  he  niadt;  of  these  deposits,  and  tlie  industries 
to  which  they  may  eventually  give  rise. 

In  the  "  Berichte  der  Deutschen  Chemisehen  (iesellschaft  " 
of  Jauiuiry  Uth  of  this  year,  K.  W.  Ililgard  has  a  paper  on 
"The  mode  of  fonuation  of  alkaline  carbonates  in  nature." 
In  this  he  bases  his  conclusions  ai)parently  on  observations 
made  chiefly  in  California  and  in  Western  America  generally. 
Eeeinning  by  recalling  the  fact  that  simple  carbonate  is 
never  found  in  nature,  but  always  sesquicarbonate,  he 
concludes  that  it  is  formed  hy  mutual  reaction  between  the 
neutral  salts,  sodium  sulphate  or  chloride  and  calcium 
carbonate,  in  presence  of  an  excess  of  carbonic  acid.  In 
this  way,  from  sodium  sulphate  and  calcium  carbonate, 
gypsum  and  sodium  bicarbonate  are  formed,  and  on 
evaporation  and  exposure  to  the  air  the  latter  would  remain 
behind  as  sesquicarbonate. 

The  reaction  may  be  shown  by  passing  carbonic  acid  gas 
at  the  ordinary  temperature  into  a  solution  in  Avhich  nalcium 
carbonate  is  suspended.  The  change  takes  place  also  with 
sodium  chloride,  and  in  that  case  calcium  chloride  and  sodium 
bicarbonate  are  found  in  the  solution  existing  side  by  side. 

Hilgard  shows  that  in  very  dilute  solutions — up  to  1  grm. 
of  sulphate  per  litre — both  potassium  and  sodium  sulphate 
are  completely  converted  into  their  bicarbonates,  but  in 
stronger  solutions  the  conversion  becomes  less  and  less 
complete  as  the  strength  of  the  solution  increases,  so  that  at 
8  grms.  per  litre  only  about  25  per  cent,  of  the  sulphate  is 
80  converted. 

After  filtering  these  solutions  to  remove  the  excess  of 
calcium  carbonate  and  any  calcium  sulphate  which  maj" 
have  been  formed,  and  on  evaporation  in  the  laboratory,  it  is 
found  that  a  reverse  action  takes  place  between  the  calcium 
sulphate  in  solution  and  the  bicarbonate,  and  in  the  dry 
residue  only  one-tenth  of  the  bicarbonate  is  to  be  found, 
nine-tenths  on  the  average  reappearing  again  as  sodium 
sulphate  together  with  calcium  carbonate. 

Hilgard  says,  however,  that  "  undoubtedly  if  the  evapora- 
tion were  effected  at  ordinary  temperature  this  reverse  action 
would  not  take  place,"  and  that  therefore  a  residue  of 
bicarbonate,  gradually  becoming  converted  into  sesqui- 
carbonate, would  remain. 

But  he  gives  no  reason  for  this  belief,  and  it  is  not  easy  to 
imagine  his  grounds  for  it.  In  anj'  case,  in  view  of  his 
experiments,  it  would  be  next  to  impossible  to  conceive  the 
formation,  in  the  manner  indicated  hy  him,  of  deposits 
containing  absolutely  more  carbonate  than  sulphate,  except 
under  the  supposition  that  after  the  formation  of  the  deposit, 
water  has  again  acted  upon  it  in  such  a  manner  as  to 
remove  the  excess  of  sulphate  and  leave  the  less  soluble 
sesquicarbonate  behind.  And  natural  deposits  containing 
as  much  as  80  per  cent,  of  carbonate,  and  therefore  little 
sulphate,  are  not  uncommon. 

One  interesting  fact  mentioned  by  Hilgard,  tends,  I  think, 
much  to  the  destruction  of  his  theor3^  It  is,  that  in  certain 
districts  of  Western  America,  where  the  presence  of  alkaline 
carbonate  in  the  soil  renders  its  cultivation  impossible,  he 
has  succeeded  in  improving  this  condition  by  the  application 
of  gypsum  as  a  manure.  Under  the  influence  of  water — 
say  after  irrigation — calcium  carbonate  and  the  neutral  and 
harmless  sodium  sulphate  are  formed,  thus  showing  that  at 
ordinary  temperature  the  "  reverse  action  "  between  calcium 
sulphate  and  sodium  sesquicarbonate  actually  does  take  place,  i 
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AN  EXPERIENCE  WITH  PYKOXILINE. 

BY    CARI,    OTTO    WEBEK,    PH.D.,  F.C.S. 

It  is  a  well-knoM  n  fact  that  in  the  manufacture  of  gun- 
cotton,  ss  well  as  of  the  lower  nitrated  pyroxilines,  the 
greatest  attention  must  be  paid  to  remove,  in  the  washinf 
following  upon  the  nitration,  every  trace  of  free  acid,  other- 
wise the  nitrocellulose  is  liable  to  explode  spontaneously 
during  the  drying.  The  complete  removal  of  the  free  acid>i 
is  a  rather  tedious  operation,  and  in  preparing  one  of  the 
lower  nitrocelluloses  some  time  ago  it  occurred  to  me  that 
the  washing  out  of  the  last  traces  of  acid  might  be  dispensed 
with  by  finally  treating  the  cotton  in  water  containing  a 
very  small  quantity  of  ammonia.  Carrying  this  idea  out  I 
observed  the  pyroxiline  to  assume  a  slightly  yellowish 
tinge,  a  sure  sign  of  alkalinity  prevailing.  The  pyroxiline 
was  then  removed  from  the  water,  and  as  much  as  possible 
dried  between  filter-paper.  To  dry  it  completely  the 
substance  was  put  in  an  oven  at  70°  C,  when  after  about 
three  hours  a  terrific  explosion  ensued,  literally  tearing  to 
pieces  the  strong  copper  oven,  the  fragments  of  which 
were  hurled  all  over  the  room.  The  quantity  of  the 
pyroxiline  was  about  1  oz. 

This  explosion  is  remarkable  from  two  points  of  view. 
In  the  first  instance  the  pyroxiline  was  dinitrocellulose, 
which  is  scarcely  considered  an  explosive ;  and  further,  the 
temperature  at  which  the  explosion  occurred  was  very 
much  below  the  temperature  at  which  even  gun-cottoa 
(hexanitrocellulose)  ignites,  which  temperature,  according 
to  Cross  and  Bevan,  lies  at  from  160^  to  170^  C.  I  have 
since  tried  the  ignition-temperature  of  dinitrocellulose  by 
placing  test-tubes,  filled  to  about  one-fifth  with  mercury,  in 
a  sand-bath.  In  the  test-tubes  were  placed  thermometers, 
the  bulbs  of  which  were  submerged  in  the  mercury.  By 
throwing  in  these  test-tubes  little  balls  of  dinitrocellulose 
at  varying  temperatures  the  ignition-point  can  be  estimated 
with  perfect  safety  and  great  accuracy.  Thus  I  found  that 
dinitrocellidose,  if  pure,  ignites  at  from  194'  to  198°  C. 

It  is  therefore  evident  that  that  explosion  must  be  due 
to  the  treatment  of  the  partially-washed  dinitrate  with 
ammonia,  and  1  believe  that  its  explanation  is  given  by  an 
observation  I  made  some  years  ago,  and  which  I  believe  to 
be  new,  as  I  never  saw  it  recorded  anywhere.  If  we  take 
a  concentrated  solution  of  nitrate  of  ammonia,  add  to  it  a 
little  acetic  acid,  and  then  proceed  to  evaporate  the  solution 
on  the  water-bath,  as  soon  as  a  certain  concentration  is 
reached   the   whole   mass  ignites    spontaneously,   and   the 
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reaction  is  so  violent  that  it  might  almost  be  called  an 
explosion.  The  explanation  in  this  ease  is  a  very  easy  one, 
that  reaction  being  simply  the  ignition  of  the  hydrogen  of 
the  ammonia  at  the  expense  of  the  oxygen  of  the  nitric 
acid.  The  reaction,  although  perhaps  a  new  one  in  this 
form,  is  very  largely  employed  for  the  practical  purpose  of 
freeing  sulphuric  acid  from  traces  of  nitric  acid  by  adding 
to  it  a  small  quantity  of  sulphate  of  ammonia. 

This  reaction,  I  believe,  also  explains  the  explosion  of 
the  dinitrocellulose  under  the  above  conditions.  In  treatinsr 
the  partially-washed  product  with  the  dilute  ammonia,  a 
certain  quantity,  although  very  small,  of  nitrate  of  ammonia 
•was  formed,  and  subsequently  dried  upon  the  nitrocellulose 
in  a  state  of  very  fine  sub-division.  The  faintest  trace  of 
acid  would  then  be  suiScient  to  bring  about  the  above- 
described  ignition  of  the  nitrate  of  ammonia,  which  in  this 
manner  would  act  upon  the  diuitrocelluiose  like  a  fuse. 
AVhere  that  trace  of  acid  to  start  the  explosion  came  from, 
whether  from  the  pj-roxilinc  or  from  some  extraneous 
source,  I  am  not  prepared  to  say,  but  it  is  quite  apparent 
that  the  presence  of  nitrate  of  ammonia  in  nitrocellulose  of 
auy  description  is  a  very  great  danger  in  itself. 


>2i303oafi»=— 


ON  THE  DYEING  OF  WOOL  IN  COPPER  PANS. 

BY   CARL    OTTO    WEBEK,    PH.D.,    F.C.S. 

Lai;ge  quantities  of  woollen  and  other  goods  are  dyed  in 
copper  pans  or  apparatus,  and  it  is  well  known  that  in 
many  ca:<es  tlie  copper  has  a  more  or  less  deleterious  effect 
upon  the  brightness  of  the  shades  dyed.  In  this  respect  it 
matters  very  little  whether  the  dyeing  is  done  with  acid  or 
alkaline  baths,  as  is  shown  by  the  fad  that  many  of  the 
substantive  dyes,  which  are  dyed  in  neutral  or  alkaline 
baths,  suiFer  very  much  if  in  contact  with  copper  during  the 
process  of  dyeing.  Of  course  this  drawback  of  copper 
vessels  can  be  avoided  by  giving  them  a  substantial  coat 
of  tin  on  the  inside.  But  this  is,  with  large  apparatus,  very 
expensive,  and  when  the  tin  is  worn  off  it  is  also  often  very 
inconvenient  to  have  the  vessels  re-tinned. 

This  diificulty  has  now  successfully  been  overcome  in  a 
most  inexpensive  manner.  The  remedy  simply  consists  in 
bringing  in  contact  with  the  copper  a  number  of  strips  of 
sheet  zinc  of  such  dimensions  that  about  one-fifth  of  the 
surface  of  the  copper  is  in  contact  with  the  zinc.  The  two 
metals  form  an  electric  coui)le,  which  absolutely  prevents 
any  copper  from  getting  in  solution  and  injuring  the  dye. 
As  the  zinc  strips  wear  out  they  are  replaced  by  new  ones, 
an  operation  which  can  always  be  performed  within  a 
minute  or  so.  I  anticipate  that  this  simple  remedy  will 
become  of  considerable  importance  in  all  these  mechanical 
dyeing  processes  which  are  carried  out  in  machines  con- 
structed of  metal. 


ON  THE  OXIDATION  OF  COTTON  IN  ALKALINE 
BATHS. 

BY  CAUL    OTTO    VVEBEIJ,    I'H.D.,    F.C.S. 

As  far  as  our  knowledge  of  the  chemical  constitution  of 
cellulose  goes  at  the  present  time,  we  only  know  with 
certainty  that  it  is  an  aldehydic  bodj^  and  from  this  point 
of  view  its  chemical  properties,  as  far  as  the  dyer  is 
concerned  in  them,  will  have  to  be  considered.  One  of  the 
most  elementary-  properties  of  aldehydes  and  aldehydic 
substances  is  their  readiness  to  undergo  oxidation,  and"  we 
have  therefore  to  expect  that  under  suitable  conditions 
oxidation  will  be  noticeable  in  many  of  the  processes  cotton 


is  subjected  to  in  dyeing  and  printing.  Nor  is  there  much 
novelty  in  this  statement,  as  in  bleaching,  the  cotton,  under 
the  oxidising  influence  of  the  chlorine,  is  always  partly 
converted  into  oxycellulose.  The  same  conversion  of  the 
cotton  fibre  takes  place,  only  in  a  minor  degree,  by  steaming 
it  in  the  presence  of  air.  and  probably  the  use  which  is 
made  of  steaming  for  the  fixing  and  .developing  of  the 
colours  after  printing  will  also  bring  into  play  the  weak 
aldehydic  and  acid  properties  of  the  cotton  fibre. 

Generally  speaking  the  necessity  to  guard  cotton  manu- 
factures against  oxidation  is  better  known  to  the  bleacher 
tlian  to  the  dyer.  The  former  knows  very  well  that  as 
soon  as  his  goods  in  the  process  of  kiering  are  exposed  to 
the  atmosphere,  the  exposed  parts  become  rotten  from 
oxidatioQ.  That  on  prolonged  exposure  to  the  air  cotton 
fabrics  are  eventually  converted  into  oxycellulose  is  also 
an  established  fact,  and  that  such  an  oxidation,  when 
permitted  during  the  process  of  kiering,  where  the  material 
is  immersed  in  a  strong!}-  alkaline  bath,  can  within  a  few 
hours  almost  destroy  the  fibre,  is  not  astonishing  if  we 
remember  that  the  oxidation  of  all  those  substances  which 
thereby  are  converted  into  acid  bodies  proceeds  most  rapidly 
in  the  presence  of  alkalis.  The  reasons  for  this  behaviour 
are  well  known  and  fully  explained  by  the  thermo-chemical 
conditions  of  these  reactions. 

That  such  an  oxidation  may  also  occur  in  dyeing  cannot 
be  doubted,  although  there  is  scarcely  any  positive  informa- 
tion yet  on  this  point.  At  the  last  meeting,  however, 
!Mr.  W.  Crippin,  in  his  paper  on  the  advantages  of  cop- 
dyeing,  stated  the  fact  that  between  yarns  dyed  in  the  cop 
and  yarns  dyed  in  the  hank  he  always  observed  a  difference 
in  favour  of  the  former  amounting  to  5  per  cent,  in  the 
weight  of  the  dyed  yarns.  This  statement  is  certainly 
surprising,  and  as  Mr.  Crippiu's  observations  all  referred  to 
such  cases  where  the  yarns  had  been  dyed  in  alkaline 
baths,  it  occurred  to  me  that  this  difference  might  he 
caused  through  the  yarns,  which  are  dyed  in  open  becks, 
being  for  a  considerable  time  exposed  to  the  oxidising 
action  of  the  air,  while  the  dyeing  of  the  cops  is  performed 
in  vacuo. 

Whether  my  explanation  of  the  above  observation  was 
not  clear  enough  I  do  not  know,  but  it  met  with  little 
favour  on  the  part  of  the  meeting,  and  in  order  to  sub- 
stantiate my  remarks,  I  have  since  then  made  a  number  of 
experiments  with  regard  to  the  oxidation  of  cotton  in 
alkaline  baths.  I  exposed  cotton  during  six  hours  to  the 
action  of  oxygen  and  air  under  such  conditions  as  would 
obtain  in  actual  dyeing,  i.e.,  the  cotton  was  immersed  at 
boiling-point  in  baths  containing  5  per  cent,  of  various 
alkalies  and  alkaline  salts. 


100    Gnus,  of  Scoured  and  lileitched   Cotton,  dried 
at  85'^  C. 


Loss  in  Per  Cent,  with 

5  Per  Cent,  of 

Ov^-n-An       Steam  and 
Oxjgen.        Oxygen. 

.  :„         Steam  and 
'^'^-             Air. 

NaOH 

11-05 

22 -8 

8-2 

l.S-7 

5U 

3'1 

17-3 

29-8 
10-1 

G-S 
3"5 

5-2 

8-4 

3-;) 

2 -05 

9*2 

KOH 

NaaCOs 

K..CO3 

11-7 
6-S> 

Na.E/X 

2-8 

Na-.Hr04 

2-3 

In  the  first  instance  I  wish  to  point  out  that  the  loss 
shown  by  the  balance  is  only  what  I  may  term  the  practical 
loss,  but  does  not  represent  the  total  loss,  as  the  cotton, 
while  on  the  one  hand  losing  substance  through  oxidation, 
takes  up  oxygen  on  forming  oxycellulose.  As  a  matter  of 
fact  the  cellulose  M-as  found  in  every  case  to  be  converted 
more  or  less  into  oxycellulose,  the  fibre  in  every  case 
having  lost  in  tensile  strength,  and  in  some  instances  being 
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practically  destroyed.  Very  striking  in  the  above  tables 
is  the  difforenci;  between  the  loss  through  oxidation  in  the 
]>n'senco  of  caustic  soda  and  caustic  potash  respectively, 
which  diflVrence  is  also  noticeable,  though  in  a  minor 
dcirree,  in  the  losses  observed  by  working  witli  tlie  carbo- 
nates of  tlle^e  two  bases.  I  may,  iiowcvur,  remind  you 
that  a  similar  ihtierence  has  been  observed  in  the  manu- 
facture of  oxalic  acid  from  lignocellulose,  where  it  was 
found  that  by  fusing  and  oxidising  the  sawdust  together  with 
caustic  potash  a  far  greater  yield  of  oxalic  acid  was  obtained 
as  by  employing  caustic  soda.  Very  remarkable  throughout 
the  above  tables  is  also  the  increase  in  the  loss  in  weight  of 
the  cotton  by  acting  upon  it  with  oxygen  or  air  and  steam 
simultaneously.  The  conditions  under  which  these  experi- 
ments were  carried  out  being  identical  with  those  occurring 
in  dyehouses  in  the  dyeing  of  cotton  with  the  substantive 
colours,  an  important  pare  if  not  the  wh'-Ie  of  the  loss  in 
weight  observed  in  dyeing  in  the  hank  is  explained  by  the 
above  results. 


Discussion. 

^Ir.  C-VKTiiu  Bell  said  that  Dr.  Weber's  observation 
appeared  to  him  to  be  corroborated  by  results  obtained  as 
early  as  in  1874  by  P.  Jeanmaire  (Chem.  Ccntr.  207), 
■who,  on  heating  cotton  with  alkaline  solutions  of  various 
oxidising  agents,  observed  a  very  considerable  tendering 
of  the  fibre.  The  same  investigator  also  spoke  of  the 
deteriorating  action  of  soaps  or  other  alkaline  liquors  upon 
linen  goods  in  the  process  of  bleaching. 

Dr.  Webeu,  in  reply  to  observations  on  the  three  previous 
notes,  said : — Keferring  to  ^Ir.  Terry's  remarks,  the  estima- 
tion or  separation  of  the  cotton  and  wool  in  unions  by 
treating  fabrics  in  alkalies  was  not  exactly  to  be  recommended, 
inasmuch  as  the  same  end  was  obtained  in  a  much  safer  way 
by  treating  the  fabric  with  acids.  If,  however,  it  should  be 
desired  to  destroy  the  wool  by  treating  the  union  fabric  in 
alkalies,  no  oxidation  of  the  cotton  need  be  feared,  as  by 
immersing  the  fabric  in  a  1.5  per  cent,  solution  of  caustic 
soda  or  potash  at  a  temperature  of  about  .50^  C.  the  wool  was 
almost  destroyed  immediately,  and  could  be  easily  washed 
out.  The  fabric,  while  in  contact  Avith  the  alkaline  liquor, 
not  being  expo.-ied  to  th'j  air,  it  was  evident  that  the  cotton 
contained  in  it  could  not  suffer  from  oxidation  in  this  treat- 
ment. In  reply  to  Dr.  Schunck,  he  had  not  estimated  the 
amount  of  oxygen  taken  up  by  the  cotton,  the  time  at  his 
disposal  being  too  short  for  an  investigation  of  this  difficult 
point.  It  must  not,  however,  be  forgotten  that  part  of  the 
oxidised  cotton  was  iu  solution,  and  part  remained  after  the 
treatment  in  the  form  of  more  or  less  deteriorated  fibre. 
That  a  great  amount  of  oxygen  was  taken  up  there  was  no 
doubt,  because  in  all  cases,  with  the  exception  of  those 
where  phosphate  of  soda  and  borax  were  used,  the  tuft  of 
cotton  after  treatment  appeared  greatly  disintegrated,  and, 
as  tests  proved,  was  more  or  less  completely  converted  into 
oxj'cellulose.  As  to  the  amount  of  oxygen  taken  up  by  the 
cotton  in  the  course  of  bleaching,  no  information  was  avail- 
able, although  the  fact  that  the  cotton  was  partly  transformed 
into  oxycellulose  by  the  action  of  the  chlorine  could  not  be 
doubted.  The  structure  of  the  cotton  was  not  altered  or 
injured  in  any  way  in  the  process  of  bleaching  if  judiciously 
carried  out.  In  reply  to  the  Chairman,  the  conditions 
imder  which  his  experiments  had  been  carried  out  were 
identical  with  those  under  which  yarns  in  the  hank  were 
dyed  with  the  substantive  dyes  ;  and  the  hanks  in  this  process 
of  dyeing  must  lose  in  weight  through  oxidation,  although 
he  did  not  mean  to  say  that  the  losses  observable  in  practice 
would  be  anything  like  the  figures  he  had  quoted  that  night. 
In  reply  to  ilr.  Wilson,  the  results  he  had  obtained  were 
in  strict  accordance  with  what  has  been  known  to  a  certain 
degree  for  a  long  time  to  every  dyer,  printer,  and  bleacher, 
especially  the  latter.  Every  dyer  knew  that  bleached 
cotton  had  a  much  greater  affinity  for  the  basic  dyes  than 
grey  cotton  in  direct  proportion  to  the  amount  of  oxycellu- 
lose formed  in  the  bleaching  process.  On  the  other  hand, 
every  bleacher  knew  very  well  that  if  in  the  process  of 
kiering  his  goods  were  exposed  to  the  air,  they  would  become 
rotten  through  oxidation,  and  on  examination  the  rotten 


parts  would  be  found  to  be  converted  into  oxycelluloRe. 
If,  however,  Mr.  Wilson  had  any  doubt,  as  it  seemed  to  him, 
in  regard  to  the  existence  of  oxycellulose,  he  might  refer 
him  to  the  publications  of  Messrs.  CrosK  and  Jievan  and 
Koechlin  on  this  subject.  As  to  the  use  of  glass-lined  pans 
he  was  rather  doubtful  whether  they  could  l)e  practically 
employed,  as  it  seemed  to  him  highly  probable  that  owing 
to  the  different  expansion  co-efRcients  of  glass  and  copper 
the  former  would  be  bound  to  crack. 
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G.  Gatheral. 
T.  W.  Hogg. 
John  Morrison. 
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W.  L.  Rennoldson. 
W.  A.  Powell. 
T.  \\\  Stuart. 
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Hon.  Local  Secretary  and  Treasurer: 
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SESSION  1892-9.3. 


Xotices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 

Xest  meeting,  March  9th,  when  Mr.  T.  W.  Hogg  will  read  a 
paper  on  "  Segregation  in  relation  to  Steel  Ingots." 


Meeting  held  in  the  Durham  College  of  Science, 
Neiccastle,  on  Thursday,  Jamiary  26th,  1893. 


MK.    A.  ALLHUSEX    IX    THE    CHAIE. 


Dr.  Bedsox  gave  a  demonstration  of  a  method  of  detecting 
and  estimating  the  amount  of  free  hydrochloric  acid  in 
presence  of  organic  acids  such  as  lactic  acid,  which 
depended  upon  the  neutralisation  of  the  acid  by  standard 
caustic  soda  solution,  using  eosin  as  an  indicator. 


OX    THE 


ESTIMATION    OF  ARSEN'IC  AND  PHOS- 
PHORUS IX  IROX  ORE.s,  &c. 


BY    JOHN    PATTI>-SOX,    F.I.C.,  AXD    H.    S.    PATTIXSON,    PH.D., 
F.I.C. 

Some  iron  and  manganese  ores  contain  very  notable 
quantities  of  arsenic,  and  in  estimating  phosphorus  in 
such  ores,  by  either  the  ammonium  molybdate  or  the 
magnesia  process,  it  is  necessary  first  of  all  io  remove  the 
arsenic ;  otherwise  some  of  this  substance  is  precipitated 
along  with  the  phosphorus  and  makes  the  phosphorous 
determination  too  high. 

The  usual  procedure  in  estimating  phosphorus  in  ores,  &c, 
containing  arsenic  is  to  dis.solve  the  mineral  in  hydrochloric 
acid,  evaporate  the  solution  to  dryness,  to  render  the  silica 
insoluble,  then  to  take  up  the  residue  again  with  a  minimum 
quantity  of  hydrochloric  acid,  filter  from  the  silica,  and 
reduce  the  ferric  chloride  in  the  filtrate  to  the  ferrous  state, 
after  which  sulphuretted  h\  drogen  gas  is  passed  through 
the  solution  until  it  is  saturated,  in  order  to  remove  the 
arsenic.  The  solution  is  then  allowed  to  stand  for  some 
hours  or  over  night,  and  at  the  end  of  that  time  the 
precipitate  of  arsenic  trisulphide  is  filtered  off.  The  phos- 
phorus is  now  determined  in  the  filtrate,  which  is  free  from 
arsenic.  There  are  many  methods  of  estimating  the 
phosphorus,  but  one  of  those  most  frequently  used  is  to 
oxidise  a  small  quantity  of  the  ferrous  iron  in  the  solution, 
or  to  add  a  few  drops  of  a  solution  of  ferric  chloride  to  it 
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and,  after  neutralising  the  excess  of  acid  present  wdth 
ammonia,  to  precipitate  the  phosphorus  as  ferric  phosphate 
by  the  addition  of  ammonium  acetate.  The  precipitate 
which  contains  the  whole  of  the  phosphorus  is  then  filtered, 
and  the  phosphorus  determined  in  it  either  hy  the  ammonium 
molybdate  or  the  citric  acid  and  magnesia  method. 

This  process  is  tedious  and  consumes  much  time.  By 
introducing  three  modifications  into  it  we  have  succeeded 
in  shortening  very  considerably  the  time  required  for 
making  a  determination  of  phosphorus  in  iron  ores,  &c. 
that  contain  arsenic.  These  three  modifications  are : 
1.  The  reduction  of  the  ferric  chloride  solution  -with  sodium 
thiosulphafi',  (hyposulphite)  ;  (2)  the  precipitation  of  the 
arsenic  with  zinc  stilphide ;  and  (3),  the  precipitation  of 
the  phosphorus  as  ferric  phosphate  with  calcium  carbonate. 

In  carrying  out  our  process  we  dissolve  3  grms.  of  the 
ore  in  hydrochloric  acid,  evaporate  to  dryness  to  render 
the  silica  insoluble,  and  take  up  the  residue  with  as  little 
excess  of  hydrochloric  acid  as  possilile.  We  then  rinse  the 
cover  and  sides  of  the  beaker  with  hot  water,  taking  care 
not  to  let  the  total  volume  of  liquid  exceed  30 — 50. cc.  AYe 
now  reduce  the  ferric  chloride  by  adding  graduallj*  to  the 
cold  solution  a  solution  of  sodium  thiosulpliate,  made  by 
dissolving  about  .JOO  grms.  of  this  salt  in  a  litre  of  distilled 
water.  This  solution  may  be  added  somewhat  rapidly  at 
first,  but  towards  the  end  of  the  reduction  it  should  be 
added  slowly  drop  by  drop  until  one  drop  fails  to  produce 
any  violet  colour  of  ferric  thiosulphate.  If  the  thiosnlphate 
h^is  been  added  very  rapidly,  a  brownish-yellow  colour  often 
remains  in  the  liquid,  even  after  the  iron  has  all  been 
reduced  to  the  ferrous  state,  but  this  colour  is  of  no 
importance  and  gradually  disappears  if  the  solution  is 
allowed  to  stand  for  a  few  minutes.  If  the  thiosulphate  be 
added  somewhat  more  slowly  at  the  end  of  the  reduction 
the  solution  is  usually  colourless,  or  has  merelj'  the  greenish 
colour  of  a  solution  of  ferrous  chloride. 

If  a  large  excess  of  hydrochloric  acid  has  been  present, 
a  considerable  evolution  of  sulphurous  acid  occurs  duriog 
the  addition  of  the  thiosulphate,  but  if,  as  should  be  the 
case,  there  is  only  a  small  excess  of  acid,  verj-  iittle 
sulphurous  acid  is  evolved. 

After  the  iron  has  been  reduced,  if  the  volume  of  the 
liquid  be  less  tha,n  50 — 60  cc,  it  must  be  diluted  to  this 
volnmci.  and  it  is  then  boiled  to  expel  the  whole  or  the 
greater  part  of  the  sulphurous  acid  retained  in  the  liquid. 
If  care  has  been  taken  not  to  add  too  much  thiosulphate 
in  excess,  and  only  a  moderate  quantity  of  hydrochloric 
acid  is  present,  the  sulphurous  acid  is  expelled  after  only  a 
few  minutes  boiling.  If  the  solution  be  allowed  to  boil  too 
long,  so  that  it  becomes  much  more  concentrated,  or  if  it 
be  not  diluted  to  about  50 — 60  cc.  before  boiling,  sulphur 
will  often  separate.  This  does  not  affect  the  accuracy  of 
the  process,  but  it  sometimes  makes  the  subsequent  filtra- 
tioas  rather  slower.  But  usuallj'  no  sulphur  separates,  and 
the  sulphurous  acid  having  been  expelled,  the  solution  is 
then  cooled  and  5  cc.  of  concentrated  hydrochloric  acid 
added  to  it.  We  prefer  to  have  the  bulk  of  liquid,  after 
addition  of  the  5  cc.  of  acid,  about  60 — 80  cc,  and  it 
should  not  at  the  most  be  more  than  100  cc.  A  httle 
powdered  zinc  sulphide  (about  0*1  grm.)  is  now  shaken 
from  the  point  of  a  spatula  into  the  cold,  strongly-acid 
liquid.  If  arsenic  be  present  an  immediate  precipitate  of 
arsenic  trisulphide  forms  and  collects  together  on  gently 
agitating  the  liquid.  The  sulphuretted  hydrogen  in  the 
beaker  should  be  blown  out,  and  if  after  agitating  the  liquid 
a  strong  smell  of  the  gas  is  not  felt,  a  little  more  zinc 
sulphide  should  be  added.  If  all  the  sulphurous  acid  has 
been  boiled  off,  no  sulphur  precipitates  on  adding  the  zinc 
sulphide,  and  in  this  case  ver}'  minute  quantities  of  arsenic 
trisulphide  can  be  detected,  as  little  as  0*001  grm.  being 
distinctly  observable.  If  sulphurous  acid  be  present  the 
sulphur  that  separates  masks  the  precipitate  of  small 
quantities  of  arsenic  tripulphide.  The  expulsion  of  the  SO2 
is  not  essential,  but  if  much  be  present,  the  expulsion  of  at 
least  the  greater  part  is  to  be  recommended,  as  often  any 
time  saved  by  not  boiling  it  off,  is  afterwards  lost  by  the 
slower  filtration  due  to  separated  sulphur.  But  if  the 
arsenic  has  to  be  determined,  the  boiling  of  this  con- 
centrated ferrous  chloride   solution  ought  not  to  be  pro- 


longed beyond  three  or  four  minutes,  as  on  long  continued 
boiling  there  is  a  loss  of  arsenic  due  to  volatilisation  of 
AsoCrg.  With  a  little  practice  the  reduction  can  readily  be 
effected  so  that  practically  the  whole  of  the  S(X,  is  expelled 
by  boiling  for  less  than  this  time.  It  must  also  be  noted 
that  when  the  arsenic  has  to  be  determined  in  ores  con- 
taining ferrous  oxide,  such  ores  must,  be  oxidised  before 
evaporating  to  dryness,  otherwise  arsenic  is  lost  during 
the  evaporation.  If  copper  be  present  this,  too,  is 
precipitated  by  the  zinc  sulphide  and  makes  the  precipitate 
of  arsenic  trisulphide  appear  brown,  but  lead  is  not 
precipitated  owing  to  the  excess  of  acid  in  the  solution. 

Puller  (Zeits.  Anal.  Chem.  1871,  41)  showed  that  arsenic 
trisulphide  was  only  completely  and  speedily  precipitated 
from  a  solution  of  arsenious  acid  by  sulphuretted  hydrogen 
when  the  solution  was  very  strongly  acid.  Working  with 
an  excess  of  only  1  cc.  of  acid  in  70  cc.  of  liquid,  we 
have  in  some  cases  found  that  the  arsenic  was  com- 
pletely separated  at  once  bj-  zinc  sulphide,  but  in  other 
cases  with  only  this  small  excess  of  acid  we  have  found 
that  all  the  arsenic  did  not  come  down  immediately,  whereas 
with  5  cc.  of  acid  in  excess  we  find  the  quantity  of  arsenic 
ordinarily  met  with  in  iron  ores,  &c.  is  always  removed  at 
once,  if  the  quantity  of  arsenic  present  be  very  large, 
requiring  an  unusual  addition  of  zinc  sulphide,  it  is  better 
to  add  10  cc.  of  acid  in  excess  instead  of  5  cc,  since  it  must 
be  borne  in  mind  that  the  zinc  sulphide  gradually  neutralises 
the  acidity  of  the  solution.  If  the  volume  of  liquid  be  more 
than  100  cc.  we  also  find  that  the  complete  separation  of 
the  arsenic  is  uncertain,  unless  the  solution  be  allowed  to 
stand  some  hours.  It  is  advisable  to  cool  the  solution 
before  adding  the  zinc  sulphide,  otherwise  the  evolution  of 
sulphuretted  hydrogen  is  too  violent,  and  an  unnecessary 
quantity  of  zinc  sulphide  has  to  be  used  to  effect  saturation. 

The  precipitate  of  arsenic  trisulphide,  together  with  the 
silica  in  the  sample,  is  now  filtered,  for  which  a  loose- 
textured  filter-paper  should  be  used.  It  filters  rapidly  if 
the  quantitj'  of  silica  be  not  very  large,  and  if  much  sulphur 
has  not  been  precipitated,  which  latter  contingency  will  not 
exist  if  the  precautious  we  have  indicated  have  been  followed. 
The  precipitate,  when  lead  is  present  in  the  ore,  should  be 
rinsed  on  to  the  filter  and  washed  two  or  three  times  vaxh. 
warm  water  acidulated  with  5  cc.  of  hydrochloric  acid  in 
100  cc.  This  keeps  the  lead  sulphide  in  solution.  The 
precipitate  may  then  be  given  three  more  washings  with 
hot  water,  which  is  enough  to  remove  all  but  a  trace  of 
the  iron.  The  filtrate  is  now  boiled  to  expel  the  sulphu- 
retted hydrogen,  it  is  then  diluted  with  cold  water  to  about 
200 — 250  cc,  and  a  sufficient  quantity  of  ferric  chloride 
solution  added  to  combine  with  all  the  phosphorus  and 
leave  a  slight  excess  of  ferric  iron.-  If  now  the  usual 
method  of  precipitating  the  ferric  phosphate  be  adopted, 
viz.,  by  neutralising  the  excess  of  acid  with  ammonia  and 
then  adding  ammonium  acetate  and  boiling,  it  will  be 
found  that  the  addition  of  ammonia  to  the  solution  causes 
at  once  a  considerable  precipitate  of  sulphur,  a  fact  which 
points  to  the  formation  of  pentathionic  acid  in  the  process. 
In  order  to  avoid  this  precipitation  of  sulphur  we  were  led 
to  use  precipitated  calcium  carbonate  to  throw  down  the  ferric 
phosphate.  This  not  only  avoids  the  separation  of  sulphur, 
but  precipitates  the  ferric  phosphate  in  a  bulky,  floeculent 
form,  which  filters  much  more  rapidly  than  the  precipitate 
produced  by  ammonium  acetate,  which  is  very  often  slimy 
and  clogs  the  pores  of  the  filter-paper,  so  that  much  time 
is  wasted  in  filtering  it. 

"UTien  using  calcium  carbonate  we  find  the  precipitate 
of  ferric  phosphate  comes  down  in  the  best  form  for  filtering 
when  the  temperature  of  the  solution  is  about  6.".^— 70'  C. 
We  throw  the  calcium  carbonate  into  the  liquid  from  the 
end  of  a  spatula,  taking  care  to  rapidly  replace  the  glass 
cover  on  the  beaker  to  avoid  loss  by  effervescence,  and  after 
each  addition  of  calcium  carbonate  we  give  a  circular  motion 
to  the  liquid  in  the  beaker  until  the  whole  of  the  ferric 
phosphate  and  the  excess  of  ferric  hydrate  are  precipitated. 
Care  should  be  taken  to  avoid  the  addition  of  more  than  a 
very  small  excess  of  calcium  carbonate.  With  an  excess 
of  5  cc.  of  hydrochloric  acid  about  3  grms.  of  the  carbonate 
are  required  to  neutralise  the  acid  and  precipitate  the  ferric 
phosphate.     The  calcium   carbonate  should  be   free   from 
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phosphorus.     The  precipitate  of  ferric  phosphate  formed  in 

this  way  filters  rapidly,  and  it  has  also  the  advantago  of 
dissolving  readily  in  dilute  nitric  acid,  which  is  the  next 
operation  if  it  be  desired  to  precipitate  the  phospliorus  as 
ammonium  ])liospho-molybdate.  It  should,  however,  he 
washed  with  warm  water  and  not  with  boilinjr  water,  as  in 
the  latter  case  it  is  rendered  less  easily  soluble.  When 
dissolving  the  i)recipitate  of  ferric  phosphate  in  acid,  off 
the  filter-paper,  a  glass  cover  should  be  held  over  the  funnel 
to  avoid  any  loss  caused  by  the  effervescence  from  the  small 
excess  of  calcium  carbonate  mixed  with  the  precipitate. 

Instead  of  jtrccipitatiiig  the  arsenic  with  zinc  sulphide, 
sulphuretted  hydrogen  gas  may  of  course  be  used,  and  if 
the  bulk  of  the  li(iuid  be  less  than  100  cc.  and  the  proper 
quantity  of  acid  be  ])resent,  the  whole  of  the  arsenic  can  be 
entirely  separated  in  a  quarter  of  an  hour.  Zinc  suli>hidc 
is,  however,  much  handier.  If  may  be  bought  as  a  powder, 
or  it  may  be  made  in  the  laboratory  by  precipitating  with 
sulphuretted  hydrogen  from  a  hot  acetic  acid  solution,  wash- 
ing the  precipitate  by  decantation,  drying  at  100''  C,  and 
finally  pounding  it  in  a  mortar.  It  should  be  tree  from 
other  metals  precipitated  by  sulphuretted  hydrogen  in  acid 
solution,  and  from  phosphorus. 

If  it  be  desired  to  determine  the  amount  of  arsenic,  the 
precipitate  of  arsenic  trisulphide,  after  being  washed,  should 
be  dissolved  in  ammonium  sulphide.  When  much  silica  is 
present  in  the  ore,  it  is  ditficult  to  remove  all  the  arsenic  hj- 
pouring  the  ammcmium  sulphide  on  the  filter,  and  we  find  it 
best  to  rinse  the  precipitate  off  the  paper  into  a  beaker  with 
:t  jet  from  a  wash-bottle  containing  ammonia,  and  then  to 
digest  in  the  beaker  with  ammonium  sulphide,  allow  the 
silica  to  settle,  filter  off  the  clear  liquid,  and  digest  again, 
and  finally  to  transfer  the  siliceous  residue  to  the  filter-paper 
once  more  and  wash  with  ammonia.  The  ammouiacal 
solution  is  then  evaporated  to  dryness  on  a  water-bottle  and 
the  residue  oxidised  with  a  few  drops  of  concentrated  nitric 
acid  and  a  drop  of  bromine.  This  is  again  evaporated  to 
dryness  or  to  an  oily  consistenc}'  taken  up  with  a  little 
hydrochloric  acid,  ammonia  added,  and  any  silica  present 
filtered  off".  The  arsenic  is  then  precipitated  in  the  filtrate 
by  magnesia  mixture,  collected  on  a  weighed  filter-paper 
and  dried  at  100^  C.  An  addition  of  O'OOl  grm.  should  be 
made  to  the  weight  of  the  precipitate  for  every  16  cc.  of 
liquid  in  which  the  arsenic  was  precipitated,  to  compensate 
for  the  solubility  of  the  ammonio-magnesium  arsenate. 

The  following  are  some  of  the  results  we  have  obtained, 
•which  show  the  satisfactory  working  of  our  method.  The 
phosphorus  in  every  case  was  weighed  as  ammonium 
phospho-molybdate :  — 


©cirk9!)ire  ^rrtioiu 


Arsenic 
taken. 

Phosphorus 
taken. 

Arsenic 
found. 

Phosphorus 
found. 

Grm. 
0010 

Grm. 
0- 00216 

Grra. 
0-009-1 

Grm. 
0-00215 

O'OIO 

0-00216 

0-009.5 

0-00-216 

0-010 

0-00216 

o-oioo 

0-00218 

0-0060 

0-002S 

0'0059 

0-0027 

In  each  of  the  above  experiments  a  solution  of  ferric 
chloride  containing  about  1  •  5  grm.  of  iron  was  taken,  to 
which  the  known  quantities  of  arsenic  and  phosphorus  were 
added  in  the  form  of  solutions  of  arsenious  acid  and  sodium 
phosphate.  The  arsenious  acid  was  then  oxidised  with 
hromine-water,  and  after  boiling  off'  the  excess  of  bromine 
the  arsenic  and  phosphorus  were  determined  as  described. 

We  have  made  numerous  analyses  of  iron  ores,  mangani- 
ferous  iron  ores,  and  manganese  ores,  steel,  and  cast  iron 
by  this  method,  and  it  is  in  daily  use  in  our  laboratory. 

We  find  that  after  the  sample  has  been  dissolved  and 
evaporated  to  dryness,  we  are  able  by  this  method  to 
complete  an  estimation  of  phosphorus  in  ores,  &e.  con- 
taining arsenic,  in  from  an  hour  and  a  half  to  an  hour  and 
three-quarters. 
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March  6.— L.  Liechti  and  Prof.  .1.  .1.  Hummel.    "On  the  Theory 

of  some  Reactions  which  occur  diirin!?  the   Morflanting  and 

Dy.iing  of  Wool."    Part  L 
51arch  27.— L.  Liechti  and  Prof.  Hummel.    "On  Mordanting  and 

Dyeing  of  Wool."    Part  II. 
May   1.— F.  W.   Richardson,  P.C.S.,  &c.      "  Silk,   with    special 

Reference  to  its  Chemical  Constitution,  and  its  Estimation  in 

Fabrics." 


Meeting  held  November  7th,  1892. 


MR.    T.    FAIRLEY    IX    THE    CHAIR. 


THE  C0MBU8TI0X  OF  COAL  IN  HOUSE  FIRES. 

BY   J.    E.    COHEX,    PH.D.,    AND    G.    HEFFORD,    A.I.C. 

The   amount  of  sulphur  in  coal  is  a  matter  of  importance 
from  several  points  of  view. 

The  sulphur  may  seriously  affect  the  quality  of  iron  in 
blast-furnace  operations  or  it  may  attack,  when  burnt  in  a 
boiler  furnace,  the  plates  of  the  boiler.  Both  these  matters, 
being  of  a  certain  industrial  importance,  have  received 
attention,  and  coal  for  technical  purposes  is  frequentiv 
analysed.  - 

The  effects  of  the  sulphur  dioxide,  which  gets  into  the 
atmosphere,  oxidises  there  to  sulphuric  acidj  and  then  com- 
mences a  raid  upon  stonework,  brickwork,  vegetation,  and 
the  human  respiratory  organs,  is  often  mentioned  as  an  evil, 
hut  the  evil  not  being  readily  estimated  in  jiounds,  shillings, 
and  pence,  is  not  regarded  as  seriouslv  affecting  our  well 
being. 

It  is  interesting  to  find  that  one  of  the  first  smoke- 
abatement  meetings  was  called  together  in  Leeds  in  1 842, 
and  since  then  there  have  been  reports  of  commissions 
and  exhibitions  of  appliances  in  Manchester,  London,  and 
elsewhere,  with  the  object  of  lessening  the  evil.  We  may 
ask,  after  half  a  century,  to  what  extent  has  atmospheric 
pollution  been  diminished  in  those  50  years  ?  Anyone  who 
is  capable  of  answering  that  question  would,  we  should 
imagine,  prefer  to  maintain  a  melancholy  silence. 

It  is  now  generally  admitted  that  the  house  fire  is  the 
chief  delinquent  in  this  matter.  The  quantity  of  coal 
which  each  householder  barns  is  comparatively  so  small 
that  neither  waste  in  its  consumption  nor  the  injurious 
products  turned  adrift  into  the  air  are  a  sufiicient  inducement 
to  him  to  alter  the  present  system.  In  these  matters  we 
are  absolutely  in  the  hands  of  our  architects,  builders, 
and  municipal  corporations,  unless  we  choose  to  go  to  the 
expense  of  putting  in  new  and  expensive  fire-places.  The 
digestive  power  of  an  ordinary  open  fire-place  for  any  kind 
of  fuel  is  economically  as  bad  as  it  can  be,  and  this  is  not  a 
small  consideration  when  we  remember  that  roughlv  one- 
fifth  of  the  annual  coal  production,  about  30  million  tons, 
is  consumed  in   house  fires.     For  we   must   not  forcret  that. 
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according  to  the  Eoyal  Commission  appointed  to  study  the 
question  of  coal  supply,  we  shall  only  he  able  to  indulge 
in  this  cheap  luxury  for  200  years  more. 

It  is  ivell  known  that  combustion  in  an  ordinary  o]>en 
grate  is  much  less  perfect  than  in  a  boiler  furnace.  Some 
of  the  coal  distils  unburnt  or  half  burnt  as  hydrocarbons, 
and  unburnt  carbon  impregnated  with  tarry  matter  passes 
up  tte  chimney  as  soot. 

The  efficiency  of  the  boiler  fire  with  its  long  layer  of  fuel, 
air  inlet  from  below  the  grate,  and  strong  draught,  may  be 
realised  from  this  fact,  that,  the  set  of  boilers  of  the 
Corporation  sewage  works  at  Holt  Town,  near  Manchester, 
is  nearly  exclusively  fed  by  cinders  from  household  fires, 
collected  from  the  ash-pans  in  the  town. 

The  following  table  gives  the  analyses  of  coal  and  the 
cinder  obtained  from  it,  when  burnt  in  an  ordinary  fire- 
place. In  analysis  A.  1  cwt.  of  the  sample  was  burnt,  the 
cinik-rs  being  sifted  daily  and  reburnt  with  the  fresh  coal. 
In  analysis  B.  a  poorer  quality  of  coal  was  used,  and  ths 
cinders" collected  without  sifting.  Appended  to  this  is  the 
analysis  of  the  cinder  of  the  same  kind  of  coal  burnt  in  a 
boiler  furnace. 

Table  I. 


A. 

B. 

Coal. 

Cinder. 

Coal. 

Cinder. 

Furnace 
Cinder. 

c. 

84-3 

34-9 

77-5 

cyg 

24-3 

H. 

5-01 

1-1 

6-4 

1-9 

0<.» 

S. 

1-24 

2-1 

1-6 

2"2 

1-0 

Ash 

4-3 

63-6 

4-5 

2C 

72-9 

Moisture 
O&N. 

Not 
determined. 

Not 
detei-mined. 

•• 

The  apparatus  coiisisted  of  a  glass  tube  about  6  in.  long, 

well  plugged  Avith  cotton-wool,  and  provided  with  glass 
stoppers  at  each  end,  which  were  inserted  during  the 
weighings.  The  weighed  tube  was  attached  to  a  wider  glass 
tube  fixed  horizontally  into  the  chimney  about  6  ft.  ahove 
the  top  of  the  fire-place  or  about  10  ft.  from  the  floor.  The 
temperature  there  was  on  the  average  2o°,  and  seldom 
exceeded  30°.  We  aspirated  the  gases  from  the  lighting  of 
the  fire  until  the  coal  had  nearly  burned  away,  so  as  to 
obtain  a  fair  sample.  The  volume  of  gas  aspirated  was 
100- -150  litres.  The  tube  was  then  dried  at  100°  and 
weighed. 

No.  I.  represents  the  mean  of  10  determinations  carried 
out  with  coal  A.  (Table  L),  and  No.  II.  the  mean  of  four 
determinations  with  coal  B. : — 


It  would  appear  from  this  that  it  might  be  profitable  to 
grind  up  the  cinders  and  use  them  for  producer-  or  water- 
gas. 

In  estimating  the  amount  of  soot  which  escapes  combus- 
tion we  have  numerous  experiments  by  various  observers, 
thouffh  not  of  a  very  concordant  character. 

lu'^  18.)5  Delezenne  estimated  carbon  which  escaped 
combustion  as  5  per  r.ent.  of  the  total  weight.  He  further 
estimated  that  6,320  kilos,  or  6^  tons  of  soot  fell  in  12  hours 
in  the  town  of  Lille.  This  is  doubtless  incorrect.  If  he 
had  stated  that  that  amount  went  up  the  chimney  it  might 
be  nearer  the  truth.  From  experiments  made  in  Manchester 
and  Leeds  by  collecting  the  snow  and  determining  the 
daily  deposit  of  soot,  the  amount  which  fell  in  24  hours  per 
square  mile  in  Leeds  was  about  250  lb.,  and  in  Manchester 
about  double  that  quantity  during  fog. 

In  1858  John  Graham  estimated  that  very  black  smoke 
does  not  contain  more  than  .5-^  Pei"  cent,  of  the  carbon  burnt. 
Scheurer-Kestner  found  that  in  boiler  furnaces  the  carbon 
lost  as  fuel  never  exceeds  1  per  cent.,  while  on  the  average 
it  is  77 — f  per  cent. 

In' the  matter  of  house  fires  we  have  a  large  mass  of 
reliable  data  in  the  analyses  of  Koberts-Austen  undertaken 
in  connexion  with  the  London  Smoke  Abatement  Exhibition. 
He  had  opportunities  there  not  only  of  collecting  the  solid 
particles  suspended  in  the  chimney  gases,  which  would 
ultimately  pass  into  the  air,  but  also  in  a  few  cases  of 
collecting  all  the  soot  deposited  in  the  chimney. 

In  the  case  of  three  close  stoves  of  careful  construction 
rather  less  than  i  per  cent,  was  found,  while  in  some  cases  it 
fell  to  i  per  cent., 'and  in  one  case  to  ^  per  cent.  These  were 
in  special  appliances  for  preventing  smoke.  In  an  open  fire- 
place 0*  61  per  cent,  of  the  coal  was  deposited.  This  was 
soot  deposited  in  the  chimney.  We  have  not  made  any 
estimations  of  the  total  soot  deposited  in  this  way,  on  account 
of  the  inconvenience  of  doing  so  effectively,  but  we  have 
determined  the  amount  of  dust  passing  up  the  chimney. 

In  doing  this  we  have  followed  a  method  similar  to  that 
adopted  by  Eoberts-Austen. 


I. 

0-027 


II. 


0'033  grms.  per  100  litres  of  flue  gases. 

This  result,  calculated  on  a  basis  of  1*2*  vols,  of  CO^  per 
cent,  in  the  flue  gases,  represents  about  5  per  cent,  on  the 
carbon  or  about  4  per  cent,  on  the  coal  burnt.  This  dust  is 
very  rich  in  carbon.  The  following  Table  11.  gives  the 
analyses  of  soot  of  different  origin  : — 

Table  II. — Analyses  of  Soot. 


1  Manchester 

Air 

Analysis 

Roberts- 
Austen. 
Aspirated 
from  Flue. 

Authors. 

Uomniittee. 
Out-rtoor 
1    Deposit. 

Deposit  in    Deposit  in 
Plu^eused.      X^3^r 

Carbon 39 

Hydrocarbons,&c.        14-3 

Sulphuric  acid  . .  '         4  "33 

Mineral   matter,  '        3i'>'67 
&c. 

83-94 
(H)3-3— 5-2 

8-9-7 

68-5 
(H)4-4 
(S)  4-8 

22-7 

75-3 
3-9 
8-2 

lG-3 

The  amount  of  flue-dust  passing  up  chimneys,  determined 
by  different  observers,  is  given  in  the  following  Table  III. : — 

Table  III. 


House  Fire.i 
Roberts- 
Austen. 


In  flue  gases,  gi'ms.  per  100        0 — 0'09 

litres. 
Per   cent,    of  carbon  burnt  0—13 

(taking  1'2  per  cent,  of  CO2 

in  Hue  gases). 
Deposited   in    chimney    per     0"61 — 2*25 

100  of  coal. 


House  Fire. 
Authors. 


COS 
5-00 


On  page  3  of  Eoberts-Austen's  report  on  the  Smoke 
Abatement  I]xhibition,  he  says  :  "  The  soot  is  unimportant 
when  compared  .with  the  other  products  of  imperfect  com- 
bustion, as  the  amount  of  fuel  lost  as  soot  is  known  to  be 
small,  and  it  is  easy  to  ascertain  by  inspection  whether  much 
or  little  smoke  is  emitted  from  an}'  particular  appliance." 
But  from  the  data  given  in  the  report,  the  amount  of  soot 
aspirated  from  the  flue  will  be  found  in  one  case  to  be  13 
per  cent.,  and  a  mean  of  about  5  per  cent,  on  a  large 
number  of  results  taken  together.  This  means  that  of  about 
100,000  tons,  which  we  may  take  as  the  annual  house 
consumption  in  Leeds,  5,000  tons  annuall}-,  or  7  tons  in  12 
hours,  pass  up  the  chimney  in  the  form  of  soot.  Moreover, 
as  onij'  a  comparatively  few  of  the  heavier  particles  fall, 
the  greater  part  will  remain  suspended,  to  the  amount  of 
many  tons,  in  the  atmosphere  of  the  town. 

The  amount  of  sulphur  in  coal  has  frequently  been 
determined,  and  from  the  difference  between  that  and  the 

*  This  represents  the  mean  of  a  number  of  determinations,  both 
gi-avimetric  and  volumetric,  and  agi-ces  with  tliose  of  other 
observers. 
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sulphur  contained  in  the  clinker,  the  amount  passiufif  into 
the  air  has  hcen  iiscirtaincd.  These  (leterminations  have 
lu'fii  made  in  connexion  with  hoiler  furnaces. 

In  a  paper  read  before  the  Manchester  Section  of  tiu' 
Society  of  Chemical  Industry,  Hailey  showed  that  5:{ — 55 
per  cent,  of  sulphur  from  the  coal  escaped  into  the 
air,  4' 8 — .")"4  per  cent,  remained  in  the  clinker,  and 
;U»-G — -12  •  3  j)er  cent,  went  somewhere,  but  no  indication 
is  ;i-lven  of  whither. 

We  have  found  a  calculation  of  Angus  Smith's  in  which 
he  estimates  tlie  weight  of  sulphur  dioxide  in  100  litres  of 
chimney  gases  as  0*23grni.  of  SOo  from  coal  with '2  per 
cent,  of  sulphur  — about  10  times  our  number,  but  he  has 
taken  300  cub.  ft.  of  air  to  burn  his  pound  of  coal,  whereas 
in  a  house  fire  about  eight  times  that  volume  is  used.  In 
a  direct  estimation  of  SO;  in  bl;iek  smoke  he  obtained 
0M)7  gini.  in  100  litres — about  four  times  our  amount. 

An  indication  may  be  given  of  the  method  which  we 
employed.  A  weighed  (piaiitit^-  of  coal,  of  which  a  sample 
was  analysed,  was  burnt.  The  cinders  were  carefully 
collected  and  weighed.  The  cinders  were  analysed  with 
the  results  given  in  Table  I.  The  difference  between  the 
constituents  and  weight  of  coal  and  cinder  gives  the  weight 
of  C,  II,  and  S  which  passed  up  the  chiraaey. 

In  order  to  check  these  results  by  an  independent  set 
of  experiments  the  chimney  gases  were  aspirated  during 
the  burning  through  a  glass-wool  plug  to  stop  solid  matter, 
through  a  calcium  chloride  tube  to  absorb  moisture,  then 
through  two  weighed  Winkler  washing  vessels  containing 
potash  solution,  and  finally  through  a  weighed  drying  tube. 
After  10  litres  had  been  aspirated  the  potash  apparatus 
was  weighed,  emptied  for  analysis,  refilled  with  potash,  and 
the  aspirator  set  going  again.  Thus  successive  10  litres 
were  sampled  througliout  the  burning  of  the  coal.  The 
object  was  partly  to  get  a  good  sample  of  gases,  and  partly 
to  determine  if  any  change  occurred  in  the  rate  at  which 
the  SOo  and  C^Oo  were  evolved  during  the  combustion. 
The  increase  in  weight  of  the  potash  apparatus  gave  the 
total  weight  of  sulphur  dioxide  and  carbon  dioxide.  The 
liquid  was  then  diluted,  acidified  with  acetic  acid,  and 
titrated  with  centinormal  iodine  solution  and  the  SOo 
estimated. 

Now  it  is  evident  that  if  all  the  sulphur  lost  from  the 
coal  had  found  its  waj-  as  SOo  into  the  flue  gases  the 
ratio  of  carbon  to  sulphur  on  the  whole  combustion  should 
be  the  same  as  that  determined  by  analysis  of  the  coal  and 
its  cinder.  As  these  two  methods  are  entirely  independent 
of  one  another,  any  difference  in  the  sulphur  must  be  looked 
for  in  the  soot  and  solid  matter  passing  up  the  chimney. 
We  found  a  practical  difficulty  in  carrying  out  the  method, 
due  probably  to  the  fact  that  the  SO;  is  not  completely 
absorbed  by  the  caustic  potash,  as  the  following  results  will 
show.  We  think  that  the  use  of  a,  solution  of  sodium 
peroxide  might  act  as  a  better  absorbent,  iu  which  case  the 
sulphur  would  be  estimated  as  barium  sulphate,  but  we 
have  not  yet  tried  this  method. 

BlSTRIBUTIOX    OF    SuLPHUR,    &C.    IN    COAL    SaMPLE   B. 

100' Parts  of  Coal  contain 


The  distribution  of  the  (lulphur  in  these  samples  will  be 
very  nearly  as  follows  :— 


C. 

H. 

0-1 

S. 

Coal , 

77-5 
15 

1"6 

O'-io 

62 -5 
2-7 

6 
0M7 

1'15 

>^oot  from  analyses  (Tables  II.  and  III.) 

0-19 

Burnt 

59-8 

5-83 

0'96 

Ratio  of  C  :  S  in  flue  eases  pur  59 'S  parts 
of  C, 

0*75 

A. 

B. 

Burnt 

71-7S 
i:5-7l 

In  cinder 

(lO'O 

In  soot 

The  next  point  to  which  we  directed  our  attention  was  to 
determine  the  manner  in  which  the  sulphur  was  combined 
in  soot.  We  have  not  carried  our  investigation  in  this 
direction  further  than  to  show  that  there  are  present  organic 
sulphur  compounds,  which  may  be  extracted  with  ether  and 
which  are  volatile.  Owing  to  the  strong  physiological 
action  shown  to  he  possessed  by  some  of  the  organic 
sulphur  compounds,  it  seems  desirable  to  carry  this  investi- 
gation further.  It  maybe  pointed  out  that"^the  ordinarv 
methods  for  determining  sulphur  in  coal  cannot  be  applied 
to  soot.  The  sulphur  in  this  case  may  be  estimated  by  the 
use  of  fuming  citric  acid. 

{For  Discussion,  see  close  of  following  paper.) 


NOTE  ON  THE  DISCOLORATION  OF  SILVER 
ARTICLES. 

BY    J.    B.    COHEX,    PH.D.,    AXU    tJ.    HKFFORD,  A.I.C. 

The  discoloration  of  silver  articles,  especially  during  foggy 
weather,  is  usually  attributed  to  the  formation  of  sifvcr 
sulphide  from  sulphur  compounds  iu  the  air.  As  sulphur 
dioxide  is  undoubtedly  the  one  present  in  largest  quantitv, 
experiments  were  made  on  the  action  of  dry  and  moist 
sulphur  dioxide  on  pure  silver  and  on  silver-copper  alloys 
under  a  variety  of  conditions,  but  only  in  one  case  was  any 
blackening  produced.  This  was  where  the  silver-copper 
alloy  was  enclosed  in  a  tuba  of  sulphur  dioxide  gas  con.- 
taining  a  small  quantity  of  soot,  separated,  however,  from 
the  alloy  by  a  plug  of  glass-wool.  It  might  appear  from 
this  that  soot  either  decomposes  sulphur  dioxide  or  o-ives 
off  sulphur  iu  sorue  form,  which  is  capable  of  combining 
with  the  silver.  We  were  able  to  demonstrate  that  foggy 
air  rapidly  aspirated  over  bright  silver-copper  alloys  sepa- 
rated by  a  stout  plug  of  cotton-wool,  showed  considerable 
difference  iu  discoloration,  the  filtered  air  producing  less 
effect  than  the  unfiltered  air.  This  would  confirm  the  view 
that  solid  particles  of  soot  influence  in  some  way  the 
discoloration  of  silver.  The  presence  of  sulphuretted 
hydrogen  in  the  air  is,  however,  not  excluded  if  one  may 
attribute  the  darkening  of  lead  acetate  paper  by  the  gases 
aspirated  from  our  experimental  flue  as  due  to  this  gas ; 
but  the  quantity  in  ordinary  air  must  be  very  small.  At 
the  meeting  when  the  above  was  read  ;Mr.  Thomson  men- 
tioned that  silver  was  rapidly  blackened  in  hydrochloric 
acid  vapours  (see  discussion).  We  have  since  repeated 
Mr.  Thomson's  experiment,  at  first  without  success,  and 
found  that  the  failure  to  produce  blacksning  was  due  to  our 
having  employed  either  pure  silver  or  a  silver  alloy  in  dri/ 
hydrochloric  acid  gas.  The  blackening,  however,  rapidly 
occurs  in  the  moist  gas  with  the  silver-copper  alloy,  but  not 
with  pure  silver.  The  cause  of  this  is  readily  explained. 
The  acid  dissolves  out  some  of  the  copper  of  the  alloy  as 
cupric  chloride,  which  is  decomposed  in  contact  with  the 
silver,  depositing  a  black  film  of  copper.  Dry  hydrochloric 
acid,  on  the  other  hand,  appears  not  to  attack  copper,  and 
resembles  in  this  respect  other  metals  like  aluminium, 
which  easily  react  -with  the  moist  gas.  It  is  therefore 
quite  evident  why  neither  pure  silver  nor  dry  hydrochloric 
acid  effect  any  change.  As  electroplated  articles  are 
discoloured  in  the  air  quite  as  much  as  silver-copper  alloys, 
we  cannot  attribute  this  effect  to  hydiochloric  acid. 


It  will  be   seen  from  this  that  the  amount  of  sulphur 
Dbtained  by  absorption  is  too  low. 
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Discussion. 

The  Chaikman  suggested  that  the  blackening  of  silver 
alluded  to  might  be  caused  not  by  hydrogen  sulphide,  but 
by  the  volatile  organic  sulphur  compounds  present.  With 
regard  to  the  estimatiou  of  very  small  quantities  of  sulphur 
dioxide  mixed  with  large  volumes  of  air  or  other  gases,  his 
experience  had  been  that  merely  aspirating  the  gases  through 
solution  of  caustic  soda  or  other  absorbent  was  not  effectual, 
and  that  correct  results  could  only  be  obtained  by  vigorously 
shaking  up  the  absorbing  solution  with  the  gas.  He  had 
had  occasion  to  note  that  the  irritating  effects  of  the  gases 
from  destructors  and  other  flues  of  a  similar  character  were 
often  really  due  to  ashes  in  the  form  of  exceedingly  fine 
dust  in  suspension  rather  than  to  any  offensive  matter  in 
the  gaseous  form. 

Mr.  W.  Thomson  said  that  he  had  at  one  time  made 
experiments  on  the  blackening  of  silver  by  various  gases, 
and  found  that  hydrochloric  acid  in  the  presence  of  light 
produced  a  greater  discoloration  than  even  sulphuretted 
hydrogen.  I'ossibly  the  blackening  observed  by  the  authors 
of  the  paper  was  in  part  due  to  hydrochloric  acid. 

With  regard  to  the  collection  of  falling  soot  on  a  surface 
of  snow,  he  thought  that  the  method  gave  too  low  results, 
since  much  of  the  soot  was  blown  away.  If  a  glass  plate 
wetted  with  glycerin  were  exposed,  much  more  soot  collected 
on  it  than  on  an  equal  surface  of  white  paper  or  snow. 

Mr.  Richardson  inquired  if  there  was  any  evidence  of 
the  presence  of  sulphuric  acid  in  addition  to  sulphur  dioxide 
in  the  flue  gases. 

Dr.  Lewkowitsch  inquired  if  the  organic  sulphur 
compounds  had  been  further  studied.  He  thought  they 
were  certainly  to  be  expected,  as  coal  in  an  ordinarj-  fire 
underwent  to  a  large  extent  a  process  of  destructive 
distillation.  His  experience  was  leading  him  more  and 
more  to  regard  the  substiuition  of  producer-gas  for  coal  as 
a  fuel  to  be  an  economy,  and  the  best  means  of  abating  the 
smoke  nuisance. 

Mr.  Pkocter  commented  on  the  high  percentage  of 
carbon  m  the  cinder,  as  shown  by  the  analysis  quoted.  He 
suggested  that  the  high  temperature  of  furnaces  was  not 
necessarily  moie  favourable  to  complete  combustion  than 
the  lower  one  of  domestic  fire-places,  since  the  fused  surface 
of  clinkers  protected  the  carbon  within.  He  queried 
whether  the  blackening  of  silver  observed  might  be  due  to 
sulphuretted  hydrogen  evolved  by  the  action  of  sulphuroiis 
acid  from  particles  of  calcium  sulphide  mechanically  caught 
by  the  cotton-wool. 

Prof.  Smithells  alluded  to  the  doctrine  that  pollut- 
ing the  air  with  unburnt  carbon  and  sulphurous  acid  was 
really  enriching  it  with  antiseptic  media  of  infinite  value  to 
congested  centres  of  population.  He  trusted  that  scientific 
men  would  insist  on  some  proof  of  this  being  produced  ;  for 
himself  he  disbelieved  it  entirely. 

Dr.  Cohen,  in  reply,  stated  that  the  possibility  of  the 
blackening  of  silver  being  due  to  the  organic  sulphur 
compounds  had  been  present  to  the  authors'  minds,  and 
indeed  they  had  made  an  experiment  in  which  a  silver  coin 
was  placed  over  a  crucible  containing  some  soot,  and  the 
whole  heated  to  100° ;  the  silver  was  perceptibly  discoloured. 
The  nature  of  these  compounds  they  intended  to  investigate, 
as  it  was  interesting  in  vievv-  of  the  extremely  poisonous 
character  of  some  of  the  organic  sulphur  derivatives. 

In  the  case  of  soot  falling  upon  snow  it  was  probable  that 
most  of  it  stopped  there  ;  owing  to  the  roughness  of  the 
surface  it  would  not  be  blown  about  as  on  a  pavement.  As 
to  the  disinfectant  effects  of  flue  gases,  it  was  probable  that 
the  smoke  nuisance  to  some  extent  carried  its  own  remedy 
with  it,  for  it  seemed  that  the  presence  of  dust  in  the 
atmosphere  induced  a  larger  rainfall,  and  consequent 
purification  of  the  atmosphere. 


Meeting  held  Februari/  Gt/i,  1898. 


DR.    J.    LEWKOWITSCH    IN    THE    CHAIR. 


THE   SALTS   OF   BREWING    WATERS. 

BY    T.    A.    GI.EXDINNINO,    A.I.C. 

Brewing  waters,  which  are  chiefly  derived  from  wells  or 
borings,  are  on  a  somewhat  difi'erent  footing  from  potable 
waters,  for,  in  the  latter,  puritj^  is  the  desideratum,  and  if, 
in  addition,  poisonous  metals  are  absent  and  the  solid  matter 
not  excessive,  the  water  may  be  considered  as  satisfactorv. 
In  the  former,  however,  besides  purity,  a  knowledge  of  the 
dissolved  salts  is  almost,  if  not  absolutely,  essential.  It  is 
unnecessary  for  me  to  remind  you  of  the  great  influence  of 
geological  construction  upon  the  character  of  the  beers 
brewed  in  any  district,  the  gypsumous  waters  of  Burton 
long  famous  for  pale  ales,  and  the  soft,  stout- pi-oducing 
waters  of  Dublin  and  London  being  typical  examples.  We 
shall  find  it  simplify  matters  to  divide  waters  roughly  into 
three  classes — 

(A.)  Gypseous  waters  (that  is,  rich  in  calcium  sulphate), 
such  as  are  found  at  Burton. 

(B.)  Waters  containing  little  or  no  gypsum  ;  to  this  class 
belong  those  derived  from  the  chalk  and  those  poor  in 
dissolved  salts,  like  the  Leeds  town  supply. 

(C.)  Waters  containing  no  gypsum,  but  carbonates  and 
sulphates  of  the  alkalis.  Suoh  are  derived  from  below  the 
London  clay,  and  are  admirably  adapted  for  producing 
black  beers. 

The  following  tables  give  two  typical  examples  of  each 
class.     The  figures  represent  grains  per  gallon  : — 


(1)  an  artesiim  boring.              (2)  Burton  deep  well 
(3)  deep  well  in  the  chalk.       (4)  Leeds  supply. 
(5)  very  deep  boring.                (6)  also  a  boring. 

A. 

B. 

C. 

1. 

2. 

1 
3.     ,      4.            5, 

6. 

Silica 

0-24 

0-49 

1-10 

0-07 

0-28 

0-70 

16 ■31. 

0-49 
36-83 

0-04 
17-37 

0-07 
2-01 

0-61 
9-92 

0-43 

Liine 

13-4G 

2-09  i  10-15 
5-89       7-25 
0-8G 
T'US       2-37 
li)-8G     52-29 

0-49 
1-72 

1-99 
5-14 

0-52 
0-77 

0-80 
1-36 

3-24 
21-07 

6-08 
12-42 

4-60 

Soda 

10-70 

Potash 

Trace 

3-C4 

Sulphuric  acid  (SO3) . 

14-32 

Nitric  acid  (N2O5)  . . . 

1-25 

3-51 

0-13 

0-16 

0-16 

Sodium  chloride 

11-13       3-90 

3-28 

1-32 

10-02 

5-99 

Sodium  nitrate 

..     j    1-97 

.. 

0-19 

0-25 

0-25 

Sodium  siilpliate 

..       10-21 

.. 

•• 

22-04 

17-01 

Sodium  carbonate. . , . 

.. 

.. 

9-59 

Potassium  sulphate  . . 

1-59 

.. 

Calcium  chloride 

1-90 

.. 

^_ 

Calcium  nitrate 

5-33 

.. 

Calcium  sulphate  .... 

33-76 

77-87 

8-74 

2-31  !       .. 

8-02 

Calcium  carbonate... 

2-64 

7-62 

21-34       1-69 

17-54 

18-00 

Magnesium  carbonate 

4-39 

21-31 

1-03       1-09 

6-80 

9-66 

Silica,  iron,  and  alu- 
mina. 

0-41 

0-98 

1-14       0-14 

0-89 

1-13 

54-23 

125-4S 

40-86  1    6-74 

I 

67-13 

60-06 
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Vv'^e  will  assume  that  a  water  analysis  has  beeu  made  and 
yieliled  a  quantitative  kiiowledf^e  of  the  bases  and  acids 
present,  which  you  will  admit  can  be  obtained  with  every 
pretention  to  accuracy.  A  list  of  these  bodies  doubtless 
appears  very  interesting;,  and,  if  imposingly  drawn  up,  might 
possibly  inspire  respect,  but  it  has  one  fatal  disadvantage, 
which  is  its  almost,  if  not  complete,  uselessness  in  the  hands 
of  the  nianufaiturer.  A  chemist  might  form  some  idea  as 
to  the  constitution  of  the  salts  present,  but  the  information 
deduced  would  i)e  limited,  if  one  had  to  criticise  the  water 
as  to  its  value  for  brewing  purposes.  The  reason  is  not  far 
to  seek,  for  though  a  glance  tells  us,  for  example,  that  the 
dissolved  salts  aie  rich  in  lime  and  sulphuric  acid  (Co),  it 
does  not  follow  that  all  the  lime  or  all  the  acid  exists  in 
solution  as  calcium  sulphate,  for  there  may  be  other  salts  of 
lime  and  also  sulphates  of  other  bases  present.  It  has  hence 
become  necessary  to  have  as  accurate  au  idea  as  possible  of 
the  salts  ]iresent,  and  since  these  cannot  be  directly 
estimated,  the  acid  and  basic  bodies  are  combined  in  the 
most  probable  manner,  and  I  may  say  that  the  data  thus 
obtained  are  of  great  value.  In  setting  about  this  combina- 
tion the  following  facts  are  taken  advantage  of  :  — 

(1.)  The  aflRnity  of  potassium  for  chlorine  is  greater  than 
sodium,  hence  chlorine  is  combined  with  potassium  before 
sodium. 

(2.)  Calcium  nitrate  is  decomposed  by  potassium  car- 
bonate, sulphate,  and  chloride,  the  sodium  salts  probably 
acting  in  the  same  way.  The  alkalis  are,  therefore,  given 
the  preference  over  lime  for  nitric  acid. 

(3.)  Magnesium  sulphate  is  decomposed  by  calcium 
chloride,  and  consequently  it  seems  natural  to  unite  sulphuric 
acid  with  lime  rather  than  with  magnesia.  To  this  point  I 
shall  refer  direct]}-. 

It  is,  as  you  know,  quite  possible  for  a  state  of  equili- 
brium to  exist  among  different  salts  in  solution,  which  is 
readily  upset  by  heat,  concentration,  or  even  by  agitation, 
and  as  all  water  used  for  actual  brewing  is  either  previously 
boiled  or  heated,  a  rearrangement  may  take  place  among 
the  bases  and  acids  and  a  new  and  more  stable  state  of 
equilibrium  be  established.  A\'e  may,  for  instance,  mix 
together  dilute  solutions  of  sodium  carbonate  or  bicarbonate 
and  calcium  sulphate  without  obtaining  an  immediate  pre- 
cipitate, but  heating  immediately  throws  calcium  carbonate 
out  of  solution.  I  think  it  advisable,  therefore,  when 
stating  the  salts  of  a  water  to  consider  the  changes  likely 
to  be  brought  about  on  boiling,  and  to  consider  any  bodies 
thrown  out  of  solution  as  representing  those  originally 
present.  This  precipitation  occurs  when  bicarbonates  of 
calcium  and  magnesium  are  present,  since  they  are  decom- 
posed by  heat,  the  carbon  dioxide  being  expelled  and  the 
carbonates  deposited.  In  stating  the  calcium  and  magnesium 
sulphates  and  carbonates  the  two  chief  methods  prevailing 
are  these:  — 

(a.)  To  estimate  the  combined  carbon  dioxide  directly 
by  titrating  the  water  with  standard  acid.  This  is  then 
combined  \\i\h  the  lime  and  expressed  as  calcium  carbonate, 
any  excess  of  carbon  dioxide  being  combined  with  magnesia, 
or  any  excess  of  lime  is  combined  with  the  sulphuric  acid 
to  form  calcmm  sulphate. 

(6.)  To  calculate  the  sulphuric  acid  first  as  calcium 
sulphate,  any  excess  of  SO3  being  combined  with  magnesia 
or  any  excess  of  lime  calculated  as  carbonate.  The  result 
of  this  second  plan  is  that  magnesium  carbonate  and 
calcium  sulphate  are  often  given  as  existing  together  in  the 
same  water  (see  example  2).  Now  this  might  be  the  case 
in  the  cold,  but  on  heating  such  a  solution,  carbonates  will 
certainly  be  precipitated  either  of  calcium,  magnesium,  or  of 
both,  and  sulphates  of  one  or  of  both  will  remain  in  solution. 
To  decide  this  question  I  have  recently  done  a  number  of 
experiments,  the  results  of  which  may  be  thus  briefly 
summarised : — 

(1.)  When  calcium  sulphate  and  magnesium  carbonate 
(as  bicarbonate)  are  present  in  solution  in  equivalent 
amounts,  double  decomposition  occurs  according  to  the 
equation  CaSO^  +  :MgC03  =  CaCOg  x  MgS04. 

The  decomposition  is  about  four-fiiths  complete,  the 
precipitate  produced  consisting  almost  entirely  of  calcium 
carbonate,  whilst  about  four-fifths  of  the  magnesia  remains 
in   solution   as  magnesium  sulphate.     A  trace  of  calcium 


sulphate  is  carried  down  with  the  precii)itate,  whilst  the 
undoc<)mposed  one-fifth  of  magnesium  carbonate  is  partly 
precipitated,  but  the  greater  j.art  remains  in  solution. 

(2.)  When  we  have  either  calcium  sulphate  or  magnesium 
carbonate  in  large  excess,  complete  or  almost  complete  de- 
comp<>sition  occurs,  I  have  not  determined  the  exact  ratio 
requisite  for  complete  decomposition,  since  this  is  a  point  of 
mainly  theoretical  interest.* 

Evidently,  then,  in  combining  lime,  magnesia,  carbonic, 
and  sulphuric  acids,  the  order  to  be  adopted  is  — 

SO3  combined  first  with  magnesia  and  then  lime. 

^^2         „  „  lime  „        magnesia. 

The  importance  of  this  is  seen  in  the  following  examples, 
where  the  first  column  of  each  series  gives  the  salts 
calculated  on  this  basis,  and  the  second  column  on  the  old 
basis.     Leaving  out  the  soda  salts  we  liave — 


Magnesium  sulphate. . 
„  eurtionute. 

Calcium  sulphate 

„        carbonate .... 


a. 

b. 

a. 

1 

6-27 

4-39 

30-45 

26 -60 

33-76 

43-35 

7-85 

•2-64 

33-09 

•21 -.31 

77-87 
7-62 


B. 

C. 

1. 

2, 

a.      1       5.      '      a.             h. 

J               1 

Magnesium  sulphate 

„          carbonate 

5-16 

2-89 

706  :      .. 
1 
1-03         4-72  ;       9-66  . 

8-74               1     s-ft-^ 

carbonate 

25-62 

21-31 

24-03  '     1800 

So  important  is  the  influence  of  the  salts  in  brewing 
waters  that  we  find  manj'  London  firms  carrying  on  their 
black  beer  production  in  London,  whilst  their  bitter  beers 
are  brewed  in  Burton  in  breweries  they  have  erected  there 
for  that  purpose.  But  now  that  the  chemistry  of  these 
waters  is  better  understood,  it  is  no  uncommon  thing  to  find 
London  firms  turning  out  good  bitter  beers,  or  Burton 
brewers  brewing  good  sto-ats,  and  the  part  whiah  chemistry 
plays  is  simply  this — to  so  alter  the  composition  of  the 
dissolved  salts  that  a  water  is  made  suitable  for  brewing  the 
desired  beer.  Take,  for  example,  a  water  like  B  ;  with  the 
exception  of  chalk,  which  will  be  lost  on  heating,  there  is 
not  sufiicient  of  any  salt  present  to  recommend  the  water 
for  bremng  purposes  as  it  stands.  If,  therefore,  desired  for 
pale-ale  production  ihe  calcium  sulphate  must  be  increased 
10,  1.5,  or  20  times  its  present  amount,  according  to  circum- 
stances, whilst,  if  required  for  mild-ale  production,  the 
sodium  chloride  is  increased. 

You  will  therefore  see  the  importance  of  the  method 
employed  for  combining  the  bases  and  acids  as  salts,  for 
thereon  depends  the  treatment  considered  necessary.  If,  in 
the  first  water  on  Table  2,  it  were  necessary  to  increase  the 
calcium  sulphate  up  to  40  grains  per  gallon,  the  calculation 
bv  the  first  method  would  require  the  addition  of  13-  4  grains, 
whilst  the  second  requires  only  6  ■  2  grains.  Again,  in  the 
second  water,  the  two  methods  of  calculation  represent  a 
diflerence  of  no  less  than  34*  5  grains  of  calcium  sulphate. 

It  ^vill  be  found  that,  as  a  rule,  all  the  chlorine  in  a 
water  exists  as  sodium  chloride  with  sometimes  potassium 
chloride  in  addition.     Some    waters,  especially  those   near 

*  For  a  complete  account  of  the  experiments,  see  Brewing  Trade 
Review,  February  1, 1893. 
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the  coast,  contain  more  chlorine  than  the  equivalent  of  the 
alkalis,  and  in  these  cases  either  calcium  or  magnesium 
chloride  is  present.  Now,  I  have  frequently  seen  cases  in 
■which  calcium  chloride  and  magnesium  carbonate  are  given 
as  existing  in  the  same  water,  but  just  as  the  latter  salt  is 
decomposed  on  heating  with  calcium  sulphate,  so  also  does 
decomposition  occur  when  magnesium  carbonate  is  heated 
in  the  same  solution  with  calcium  chloride,  the  precipitate 
thrown  out  of  solution  consisting  almost  entirely  of  calcium 
carbonate.  Consequently  any  excess  of  chlorine  not  expressed 
as  sodium  or  potassium  chloride  should  be  combined  with 
magnesia  in  preference  to  lime.  I  had  fulh'  intended  bringing 
before  you  some  experiments  of  this  point,  but  unfortunately 
the  time  required  to  complete  them  has  not  been  forth- 
coming. 

It  may  happen,  however,  that  a  brewer  is  not  blessed 
cither  with  a  perfect  water  or  with  one  which  simply 
requu-es  bringing  up  to  Burton  standard  by  increasing  its 
salts,  but  has  to  produce  good  beers  with  a  water  containing 
salts  altogether  undesirable  or  even  injurious  to  beer 
production. 

Sodium  carbonate,  if  present  to  any  great  extent,  would 
prove  fatal  to  the  brewing  of  anything  but  black  beers,  and 
sodium  sulphate,  though  by  no  meana  as  harmful,  is  never- 
theless an  undesirable  constituent  of  brewing  waters. 

For  the  decomposition  of  sodium  carbonate  the  employ- 
ment of  free  acid  would  be,  to  say  the  least,  dangerous. 
One  method  used  is  to  gypsum  the  water,  but  this  causes 
the  formation  of  sodium  sulphate,  which,  when  present  in 
any  amount,  is  most  undesirable,  although  not  so  productive 
of  harm  as  the  carbonate.  The  solium  sulphate  is  there- 
fore then  decomposed  by  the  addition  of  calcium  chloride, 
j-ielding  salt  and  calcium  sulphate.  By  far  the  best  method 
is  the  direct  employment  of  calcium  chloride  solution,  which 
at  one  operation  decomposes  both  these  sodium  salts,  calcium 
carbonate  being  precipitated  and  the  much-desired  calcium 
sulphate  obtained  in  solution.  The  solution  of  calcium 
chloride  must  be  pure  and  of  a  known  strength,  and  the 
volume  added  to  a  water  to  be  treated  should  contain  an 
amount  of  the  salt  equivalent,  or  rather  more  than  equiva- 
lent, to  the  sodium  sulphate  and  carbonate. 

The  methods  employed  in  making  an  analysis  of  the 
solid  matter  dissolved  in  water  are  so  well  known  that  they 
require  but  little  comment  from  me.  There  are,  however, 
just  a  few  points  to  Avhich  I  should  like  to  direct  your 
attention. 

Firstly,  temperature  at  which  the  total  solids  should  be 
dried.  I  believe  the  most  usual  temperature  is  110^ 
to  120°  C,  and  when  such  is  the  case  an  allowance 
should  be  made,  in  stating  the  salts  present,  for  the  water 
of  cr\stallisation  of  certain  of  them. 

The  following  are  given  by  a  recognised  authority  on 
water  analysis,  for  this  temperature,  although  he  admits 
that  anomalous  cases  have  occurred  in  which  the  salts 
appeared  to  have  become  anhydrous: — • 


+  *-^<i-  {g^lC;}^!^*^ 


CaSO, 

MgS04        +  1 
Mg(NO;,),  +  2  „ 
CaCNOj).   +  1  „ 

The  method  of  estimating  the  soda  and  potash  is,  as  you 
know,  to  evaporate  firstly  with  barium  hj'drate  to  remove 
the  sulphuric  and  carbonic  acids,  and  then  to  treat  with 
ammonium  carbonate  to  remove  lime  and  magnesia.  The 
filtrate  obtained  is  evaporated  to  dryness  with  ammonium 
chloride,  and  the  ammonia  salts  decomposed  by  gentle 
ignition.  The  sodium  and  potassium  are  then  dissolved  out 
with  water.  It  is  the  method  of  ignition  which  should  be 
noted,  as  it  is  of  great  importance.  At  first  the  heat  must 
be  very  gentle  and  gradually  increased  until,  when  ammonia 
fumes  ceased  to  be  evolved,  dull  redness  should  be  reached. 
If  the  heat  be  too  rapidly  raised,  the  alkaline  chlorides  melt 
and  appear  to  enclose  some  of  the  ammonium  salts  which 
are  not  completely  removed,  and  the  results  are  too  high. 
Should  the  residue  not  be  sufiiciently  heated,  all  the 
ammonium  salts  are  not  removed,  and  then  too  high  a 
result  is  obtained.  If  heated  to  too  high  a  temperature 
the  alkaline  chlorides  will  partially  volatilise  and  give  too 


low  a  result.  With  practice  very  accurate  results  can  be 
obtained.  The  potassium  should  always  be  estimated.  It 
is  not  sufficient  to  estimate  the  alkalis  as  chlorides  and  call 
the  result  sodium  chloride,  for  in  some  waters  an  appreciable 
quantity  of  potassium  is  present.  This  can  of  course  be 
estimated  in  the  alkaline  chlorides.  The  only  other  point 
to  be  noticed  is  the  determination  of  nitrates  and  nitrites. 
Nitrites  are  not  often  present,  but  a  careful  determination  of 
the  nitrates  should  be  made.  The  method  is  to  evaporate  the 
water  under  examination  with  potash  to  get  rid  of  ammonium 
salts,  and  then  to  reduce  the  nitrates  by  means  of  zinc- 
copper  couple,  ammonia  being  distilled  off,  alter  further 
addition  of  potash,  and  estimated  by  Nessler's  reagent  in 
the  ordinary  way.  Now,  the  potash  emplo^'cd  should  be 
carefully  looked  into,  for  when  ordinarj-  potash  is  used  the 
results  obtained  are  generally  too  high,  this  beiug^  doubtless 
due  to  nitrates  contained  in  the  potash.  It  is  a  good  plan 
therefore  to  use  potash  precipitated  by  alcohol,  but  even 
then  I  have  found  a  correction  necessary.  Wanklyn 
advises  that  the  potash  should  be  made  by  dissolving 
metallic  potassium  in  water,  but  whether  this  is  done  or  not 
a  blank  determination  with  the  materials  should  certainly  be 
made. 

In  conclusion,  I  am  afraid  m}-  remarks  have  been  for  the 
greater  part  but  old  news.  Still,  in  spite  of  that,  they  serve 
as  an  illustration  of  the  direct  application  of  chemistry  to 
the  improvement  of  a  manufactured  article,  and  on  this 
ground  may  not  be  entirely  devoid  of  interest. 

Discussion. 

The  Chairman  remarked  that  it  would  be  interesting  if 
^Ir.  Glendinning  could  tell  them  the  influence  of  the 
individual  salts  upon  the  qnalitj-  of  the  beer.  It  was  easy 
to  understand  that  sodium  carbonate  should  be  injurious, 
but  why  should  the  presence  of  sodium  sulphate  be  undesir- 
able ?  The  fact  that  calcium  carbonate  and  sodium  sulphate 
can  co-exist  in  solution  was  interesting,  and  had  lately  been 
used  to  explain  the  formation  of  deposits  of  natural  soda  in 
certain  North  American  lakes.  It  was  unfortunate  that  it 
was  not  yet  possible  to  determine  the  way  in  which  the 
various  acids  and  bases  were  combined  in  the  water.  Why 
analysts  should  omit  the  determination  of  the  potassium  in 
the  alkaline  chlorides  was  difficult  to  understand,  as  the 
estimation  was  so  easily  carried  out.  Kecent  experiments 
on  the  Continent  had  shown  that  the  flavour  of  a  wine  was 
to  some  extent  conditioned  by  the  particular  variety  of 
yeast  used ;  was  this  also  the  case  with  beer  ? 

Mr.  KicHARDSON  also  desired  to  know  the  influence  of 
the  dissolved  salts  upon  the  quality  of  the  beer.  The  text- 
books gave  very  conflicting  statements ;  among  others, 
that  a  water  which  was  clouded  by  soap  solution  was 
not  adapted  to  brewing  purposes  ;  if  this  were  so  IMessrs. 
Bass's  and  ^lessrs.  Allsopp's  waters  would  be  condemned  : 
and  further,  that  alkaline  chlorides  diminished  the  amount 
of  albuminoid  matter  in  beer ;  were  these  statements  in 
accordance  with  the  facts  ?  Had  Mr.  Glendinning  tried  the 
effect  of  sodium  nitrate  on  calcium  carbonate  when  the 
two  salts  were  boiled  together  in  dilute  solution  ?  The  nitric 
radical  was  certainly  present  in  the  solids  as  calcium  nitrate, 
for  nitrous  fumes  were  evolved  on  ignition,  and  these  could 
not  come  from  the  sodium  nitrate,  for  this  yielded  oxygen 
when  heated.  The  magnesium  was  said  to  be  separated 
by  precipitation  as  carbonate,  but  according  to  his 
experience  magnesium  carbonate  was  decidedly  soluble  in 
water,  according  to  one  authority,  to  the  extent  of  0  •  1  per 
cent,  in  boiling  water.  He  himself  had  found  it  necessary, 
in  estimating  it,  to  separate  it  from  the  alkaline  salts  by 
precipitation  with  ammonium  phosphate.  The  alkalies 
in  the  residue  of  waters  were  well  estimated  by 
titrating  the  chloride  with  standard  silver  nitrate.  As  to 
the  nitrates,  a  very  good  way  of  reducing  them  was  to  leave 
the  water  standing  all  night  with  potash  and  aluminium 
foil.  He  had  not  found  that  the  salts  in  the  residue,  when 
dried  at  100° — 110"^,  retained  any  appreciable  amount  of 
water  of  crystalHsation. 

Mr.  G.  W.  Slatter  thought  that  the  analytical  results 
were  of  much  greater  value  than  those  obtained  by  calculation, 
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siuce  the   methods  for   combining   the   difFcrent  acid   and 

basic  constituents  were  to  a  C3rtain  extent  arbitrary, 
different  chemists  from  identical  analjticai  data  gettiri}^ 
dissimilar  calculated  results;  and  this  was  to  be  expected, 
tor  it  was  impossible  to  say  in  an}'  ease  bow  the  different 
acids  and  bases  were  iirtualli/  combined,  tboug+i  the  surmise 
Ibrnied  on  this  point  would  no  doubt  often  be  correct.  "Were 
Mr.  (ilenclinning's  analyses  m.ide  with  the  water  before  or 
after  boiling  ? 

Mr.  Glexuinmni;  :    Het'ore. 

Mr.  BiiuRKi.L  took  exception  to  the  analysis  that 
represented  the  Leeds  water  supj)ly  as  containing  calcium 
nitrate.  He  had  constantly  analysed  this  water  anil  luid 
never  found  nitrates.  lie  suggested  that  the  met'iod  of  first 
boiling  with  potash  to  get  rid  of  ammonia  and  then  reducing 
the  nitrates  in  the  alkaline  residue  by  a  coi)per-zinc  couple 
was  a  faulty  one,  inasmuch  as  ordinary  potash  nearly  alwa}  s 
contained  traces  of  nitrates,  which  Avould  vitiate  the  result. 
The  method  reconnnended  by  Williams  (J.  Chem.  Soc. 
ISSl)  and  adopted  by  the  Water  Committee  of  the  Society  of 
Public  Analysts,  in  which  the  ammonia  was  estimated  in  a 
separate  portion  of  the  water  to  that  in  which  the  nitrates 
were  determined,  was  to  be  preferred. 

Dr.  ConEX  had  used  the  zinc-copper  couple  and  found 
the  method  ver^'  accurate  and  reliable.  By  the  aluminium 
method  the  nitrates  and  nil  rites  present  in  potash  might  be 
corrected  for  by  performing  a  blank  experiment  simul- 
taneously with  the  real  one,  and  taking  the  difference  of  the 
two  results.  15ut  if  aluminium  were  used,  and  amalgamated 
by  dipjiing  it  into  mercuric  chloride,  the  reducing  action 
was  much  accelerated,  and  no  potash  was  necessary. 
According  to  the  modern  view  that  salts  in  dilute  solutions 
undergo  dissociation,  the  first  part  of  Mr.  Glendinning's 
table  of  anahsis  more  nearly  represented  the  facts  than  the 
second  part,  in  whicli  the  acids  and  bases  were  represented 
as  combined  together.  Given  a  certain  proportion  of  acids 
and  bases  m  solution,  it  was  immaterial  how  they  vere 
originally  combined,  for  they  would  certainly  not  be  present 
in    their  original  combination. 

Mr.  Broadbext  asked  whj'  such  stress  should  be  laid 
upon  the  separation  of  the  potassium  from  the  sodium 
salts,  seeing  that  the  potassium  salts  were  present  in  almost 
infinitesimal  proportions,  and  also  what  was  the  influence  of 
the  small  quantity  of  potassium  salts  upon  the  qualitv'  of 
the  beer  as  compared  with  that  of  sodium  salts. 

Mr.  Ward  also  conmieuted  on  the  unsatisfactory  nature 
of  the  present  methods  of  arranging  the  results  of  Avater 
analyses.  The  fact  that  nitrous  fumes  were  evolved  on 
heating  the  solid  residue,  scarcely  sufficed  eo  prove  that 
calcium  nitrate  and  not  potassium  nitrate  were  contained  in 
the  original  sample  of  water  ;  for  an  inter  action  might  have 
ensued  during  evaporation.  It  would  be  better  in  determining 
the  suitability  of  water  for  the  brewer's  purpose,  that  the 
water  should  be  boiled  before  analysis  ;  as,  in  the  process  of 
brewing,  it  was  boiled.  Had  potassium  or  magnesium  salts 
any  influence  on  the  growth  of  particular  kinds  of  yeast  ? 

Mr.  Procter  understood  ^Ir.  Glendinning  to  say  that 
the  carbonic  acid  had  been  estimated  by  titration  with  acid, 
and  presumed  that  this  applied  to  that  present  as  bicar- 
bonates,  and  that  the  free  carbonic  acid  had  not  been 
determined,  but  for  some  purposes  the  latter  was  an 
important  constituent.  He  had  employed  the  method  of 
titration  with  sodium  carbonate  with  phenolphthalein  as 
indicator,  described  by  Mr.  jVrchbutt  at  a  previous  meeting 
of  the  Section,  and  the  results  seemed  accurate,  though  the 
end-reaction  was  not  so  sharp  as  might  be  desired. 

He  found  that  in  determining  permanent  hardness  by 
Hehner's  method  in  the  presence  of  magnesia,  very 
different  results  were  obtained  when  the  solution  was  only 
boiled  to  those  given  by  evaporation  to  dryness,  and  was 
therefore  inclined  to  believe  in  considerable  solubility  of 
magnesium  carbonate. 

It  would  be  interesting  to  know  whether  the  presence  of 
nitrates    and   nitrites   had   any  marked   effect   in  brewing 


waters,  «ince  it  had  been  noted  by  a  continental  firm  of 
leather  manufacturers  that  bran-drenching,  which  was  a 
process  de[)eiiding  on  lactic  fermentation,  proceeded  more 
sati>factoril3-  with  water  containing  nitrates. 

.Mr.  Knacos  inquired  what  action  took  place  between 
lime-water  and  sodium  carbonate.  How  must  one  account 
for  the  presence  of  sodium  carbonate  in  the  pit  waters  ot 
the  district. 

Mr.  Gr.ENDi.NMX(;,  in  reply,  said  that  with  regard  to  the 
influence  of  salts  upon  the  (juality  of  beer,  a  paper  would 
shortly  be  read  on  this  subject  by  two  Burton  chemists 
before  the  Institute  of  Brewing.  With  any  given  malt, 
gypseous  and  non-gypseous  waters  extracted  practically 
the  same  amount  of  nitrogenous  matter,  but  the  manner  in 
which  this  was  precipitated  on  boiling  was  influenced  by 
the  salts  present.  A  gypseous  water  caused  the  albuminoids 
to  separate  in  flocks,  which  were  readily  filtered  by  the 
hops  in  the  hop-back,  whereas  the  presence  of  much 
sodium  carbonate  caused  the  albuminoids  to  separate  in  a 
fine  state  of  division.  When  gypsum  was  present  in  excess 
ii  exerted  a  weakening  influence  on  yeast.  Sodium  chloride 
in  beer  was  derived  mainly  from  the  water,  whilst  the 
potassium  chloride  present  originated  in  the  materials  used 
— malt,  hops,  and  sugar.  He  was  not  aware  that  it  was 
seriously  stated  anywhere  that  waters  rendered  turbid  by 
soap  solution  were  not  to  be  recommended  for  brewing 
purposes.  In  estimating  potassium  chloride  in  presence  of 
sodium  chloride,  titration  with  silver  nitrate  gave  very- 
good  results.  The  Avater  residue  dried  at  100° — 110^  C. 
contained  water  of  hydration  of  some  of  the  salts  present. 
The  necessary  corrections  to  be  made  had  been  given  both 
by  Heron  and  by  Matthews.  In  stating  the  results  of  an 
analysis  the  actual  analytical  data  should  be  given  in 
addition  to  the  salts  probably  present  as  deduced  from  the 
bases  and  acids.  In  the  estimation  of  nitrates  and  nitrites 
a  blank  determination  should  be  made  with  the  materials 
used,  since  the  potash  might  contain  nitrates  and  thus  cause 
too  high  a  result.  Nitrates  were  often  found  in  waters 
otherwise  perfectly  pure,  and  were  rather  evidence  of 
contamination  at  some  previous  period. 
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Meeting  held    in  the  Societies^  Rooms,  207,  Bath  Street, 
Glasgow,  on  Tuesday,  January  10th,  1893. 


JIR.    CHA.S.    A.    FAWSITT    IN    THE    CHAIR. 


THR  EXTRACTION  OF  NITRATE  OF  SODIUM 
AND  IODINE  IN  NORTHERN  CHILE. 

BY'    JOSHUA    ISUCHVXAX,    .JVX. 

Ix  dealing  with  the  nitrate  industry  of  Northern  Chile,  I 
shall  confine  the  practical  part  of  mv  paper  to  the  methods 
as  practiced  in  one  of  the  large  nitrate  oficinas  in  the  Desert 
of  Atacinia,  ahout  .jO  miles  from  Taltal.  It  is  the  methcd, 
with  a  few  unimportant  mechanical  differences,  which  is 
practiced  in  all  oficinas,  but  this  particular  estahlishment  is 
one  which  I  had  exceptionally  good  opportunities  of  studying. 

The  deposits  of  Caliche,  or  crude  nitrate  of  soda,  belong- 
ing to  this  oficiua,  are  of  very  great  extent,  running  in  a 
narrow  belt  of  an  average  width  of  about  a  mile,  to  nearly 
40  miles  to  the  north  of  the  work  itself.  The  entire  district, 
for  hundreds  of  miles  north  and  south,  is  a  desert  of  the 
dreariest  description.  The  nitrate  pampas  are  vast  plains 
covered  with  sand  to  the  depth  of  about  two  inches,  and 
studded  over  with  large  stones.  It  is  difficult  to  account  for 
the  situation  of  these  stones,  which  are  fragments  of 
Andesite.  They  are  rounded,  as  if  water-worn,  and 
notwithstanding  their  weight,  some  of  them  weighing 
upwards  of  a  quarter  of  a  tou.  they  rest  on  the  extreme 
surface  of  the  sand,  a  surface  through  which  the  horses' 
hoofs  sink  to  a  depth  of  three  or  four  inches. 

A  characteristic  nitrate  pampa,  or  Ca/ichero,  as  it  is 
called,  would  consist  of  the  following  strata.  First,  a  layer 
of  sand  and  gravel,  about  1  in.  to  'J  in.  deep  ;  then  there  is 
a  6-in.  layer  of  a  white,  friable  substance  called  by  the 
natives  Chusca,  which  is  simply  sulphate  of  calcium  in  a 
very  porous  condition.  Below  this  is  a  stratum  of  from 
'1  to  10  ft.  thick,  composed  of  a  compact  naixture  of  earth 
and  stones,  the  stones,  like  those  on  the  surface,  being 
Andesite.  Then  there  is  a  layer  of  fi-om  1  to  3  ft.  thick, 
of  a  substance  ku.iwn  as  (Jostra,  which  is  Jow-grade  caliche 
containing  a  large  ({uantity  of  chlorides,  felspar,  and  earthy 
matter.  The  caliche,  or  crude  nitrate  of  soda,  lies  below 
thir.  It  forms  a  layer  of  from  1^  to  2  ft.  thick.  In  the 
Tarapaca  district,  further  north,  it  is  very  much  thicker, 
ranging  from  4  to  12  it.  in  thickness.  Below  the  caliche  is 
a  stratum  of  Col/a,  which  is  a  species  of  fine  clay,  and  is 
about  3  in.  in  depth.  It  forms  the  bottom  of  the  Calichero, 
and  rests  on  earth  and  porphyritic  rocks.  The  Costra,  or 
layer  immediately  above  the  caliche,  contains  a  considerable 
(]uantity  of  a  double  sulphate  of  magnesium  and  sodium, 
called  Astrarhaiiite  or  Blodit,  and  having  the  formula   - 

(Na.SO^  +  MgSO^)  -,   4H.^(J. 

The  value  cf  the  caliche  is  very  variable,  being  from 
1 .1  to  6.5  per  cent,  nitrate  of  sodium.  It  is  found  that  the 
richness  of  the  caliche  varies  directly  as  the  thickness  of  the 
layer  of  earth  and  stones  above  it.  It  is  also  founJ  that 
the  richer  it  is  in  nitrate  the  poorer  in  iodine,  and  vice  versa. 
The  caliche  contains  a  large  number  of  salts,  including 
sulphates,  chromates,  nitrates,  chlorides,  iodates,  borates 
of  calcium,  magnesium,  and  sodium,  and  also  double  salts 
of  these.  Among  the  latter  I  may  mention  Lautarite, 
■which  is  native  iodate  of  calcium,  Ca(10,');. 

There  is  also  present  in  small  quantitj",  a  double  iodate 
and  chromate  of  calcium,  having  the  formula — 

7Ca(103)o  +  SCaCrO^ 
It  is  difficult  to  advance  any  one  theory  for  the  formation 
of  these  deposits.  From  the  presence  of  guano,  remains  of 
birds,  eggs,  and  marine  objects  frequently  found  in  the 
caliche,  a  belief  is  prevalent  among  the  nitrate  workers 
that  there  were  gi-eat  guano  deposits  there  at  one  time,  that 
the  plains  had  then  sunk  under  the  sea,  and  on  their  eleva- 
tion again,  the  nitrate  was  formed  by  the  action  of  the 
slowly  concentrating  solution  of  salt  upon  the  guano.  There 
is  another  theory  which  holds  that  the  deposits  are  due  to 


the  mutual  action  of  decomposing  sea-weed  autl  common 
salt.  Neither  theory,  however,  explains  why  the  bromides 
which  arc  found  in  sea-water  should  have  completely 
disappeared  from  the  caliche,  for  so  far  not  a  trace  of 
bromine  in  any  state  of  combination  has  been  discovered. 
It  may  be,  however,  that  a  secondary  decomposition  has 
taken  place,  whereby  bromides  and  bromates  were  decom- 
posed with  the  liberation  of  bromine. 

The  calicheros  are  opened  out  by  sinking  holes  about 
9  in.  in  diameter  down  through  the  various  strata  as  far  as 
the  cnba.  A  heavy  charge  of  gunpowder  or  dynamite  is 
then  put  in  and  the  hole  filled  up  witli  earth  and  tightly 
rammed  down,  the  object  being  to  cause  as  much  rending 
as  possible.  The  work  of  taking  out  the  caliche  is  all  done 
by  contract-nien,  who  are  paid  so  much  per  cart,  the  price 
being  fixed  by  a  surveyor  or  over-looker,  who  judges  by  the 
depth  of  excavation  necessary  and  by  the  hardness  of  the 
overlying  strata  what  ought  to  be  a  fair  price.  The  price 
per  cart  thus  varies  very  much,  as  in  some  calicheros  the 
supernatant  layers  are  so.'"t  and  only  3  ft.  or  4  It.  thick,  while 
in  others  they  may  be  14  ft.  or  1.5  ft.  in  thickness,  and  very 
hard.  A  good  miner  will  earn  on  an  average  about  3  dols. 
per  day.  During  the  opening  of  a  calichero,  as  the  work 
done  is  quite  unproductive,  the  men  receive  l*. 50  dols.  to 
2  dols.  per  day.  They  require  to  be  closely  watched,  as 
when  they  get  an  opportunity  they  will  load  up  a  cart  with 
earth  and  stones  which  would  require  to  be  paid  for  as 
caliche  if  it  passed  the  tally-clerk.  The  product  from  the 
various  calicheros  is  mixed  so  as  to  produce  as  nearly  as 
possible  an  average  of  35  per  cent,  nitrate  of  sodium. 

A  fair  sample  of  caliche,  after  mixing,  will  contain — 

Per  Cent. 

Earth,  stones,  .fee 50 

Nitrate  of  sodium 35 

Ma^ieskuu -\ 

Sodium >^Chlondes 10 

Calcium ^ 

Water,  sulphates,  and  other  salts 5 

As  the  deposit  of  nitrate  is  so  thin,  it  is  obvious  that  a 
large  tract  of  countty  must  be  worked  to  keep  up  the  supply. 
At  present  the  oficina  which  I  am  describing  works 
calicheros  extending  to  upwards  of  ten  miles  from  the 
works,  a  line  of  lails  being  laid  through  all  the  workings 
from  one  calichero  to  another.  The  caliche  is  brought  in 
carts  from  all  sides,  and  is  placed  on  i)latforms  at  various 
places  along  the  line.  In  the  morning  an  engine  and  train 
of  empty  trucks  leaves  the  oticina  and  uncoui>l3s  two  or 
three  trucks  at  each  platform,  returning  with  them  when 
filled. 

On  entering  the  works  the  caliche  is  at  once  taken  to  the 
.stone-breakers,  Avhich  are  the  largest  size  made.  By  them 
the  raw  material  is  reduced  to  a  fairly  uniform  size  of  about 
2\  inch  cube,  and  from  there  it  is  at  once  conveyed  in  small 
waggons  to  the  boiling  house.  It  is  there  tlnown  into  the 
boiling  tanks,  about  7.5  tons  into  each.  The  tanks  are 
approximately  9  ft.  deep,  by  8  broad,  and  4.5  long,  and 
have  a  false  bottom  of  perforated  iron  about  8  ins.  from 
the  foot.  They  have  each  two  siphons,  one  emptying  into 
a  drain  leading  to  the  crystallising  tanks,  and  the  other  to 
the  neighbouring  tank.  They  have  also  a  plug  at  the 
bottom  worked  by  a  long  handle  from  the  top.  The  refuse 
is  discharged  through  two  man-holes  at  the  bottom  into  cars 
below.  It  is  hardl_v  necessary  to  give  a  full  description  of 
this  part  of  the  process,  as  it  is  simply  the  Shanks  lixiviatiou 
system  ajjplied  to  nitrate.  The  tanks  are  provided  with  five 
coils  of  3-in.  steam-pipe,  steam  being  used  at  a  working 
pressure  of  35  lb.  per  squai'e  inch. 

The  water  used  is  got  from  the  Cordilleras,  being  conveyed 
in  pipes  a  distance  of  80  miles,  from  two  deposits,  at  Sapos 
and  Sandon.  A  considerable  quantity  is  also  obtained  from 
wells  on  the  company's  propertj'.  These  wells,  of  which 
there  are  eight,  are  at  a  considerable  distance  from  each 
other,  and  do  not  give  a  steady  supply  of  water.  The  pipes 
from  the  Cordilleras  are  often  burst  from  the  intense  cold 
which  prevails  on  the  mountains  in  winter,  so  that  the 
problem  of  water  supply  is  a  very  serious  one,  and  is  a 
source  of  never-ceasing  anxiety.  Ever}-  precaution  is  taken 
to  prevent  waste,  all  steam  is  carefully  condensed,  and  the 
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liquors  are  usi-d  over  anil  over  ngiiio,  the  only  loss  being 
fri)iii  till-  <.Teat  ovaporatioii  in  tlio  crystiillisinj;  tanks. 

Ill  tlie  iKtiliiig  t;iiiks  solution  is  alloMcd  to  j;.)  uii  until  the 
li(|u  >r  iiirister-  110' Tw.  at  I'JOM'.  It  is  then  run  ott'  by 
means  of  the  siphon  to  the  crystallisiii>r  tanks.  The  process 
of  solution  is  (hen  ropratcd  ;  thi'  liquor,  ■when  it  ceases  to  he 
of  the  recpiireJ  strength  l)ein!;  siphoned  off  into  the  next 
tank  into  fresh  ealii-he,  and  when  very  weak  it  is  run  off  by 
the  holt'jin  plug  into  a  tank  belov,  I'roni  which  it  is  pumped 
back  again  into  the  boiling-house;  the  refuse  in  the  tanks 
being  then  discharged  through  the  manholes.  On  the 
average,  a  charge  takes  2},  days  to  exhaust,  'i'here  are  16 
of  tlu-se  tanks  in  this  oHeina,  worked  in  sets  of  four. 

( *n  looking  across  the  surfiiee  of  the  boiling  tanks  when 
workins,  the  air  and  stean;  ap})Par  quite  purjde  from  the 
pri'senee  of  iodine  vapour.  This  is  due  to  the  fact  that  as 
all  the  mother-liquors  from  the  crystallising  tanks  cannot 
be  treated  in  the  iodine  house,  part  is  returned  without 
further  treatment  to  the  boiling-house.  Jn  this  state  it 
contains  a  comparati\ely  large  quantity  of  iodate.  It  is 
there  mixed  in  the  tanks  with  liquor  returned  from  the 
iodine  house,  which  contains,  as  will  be  seen  later,  iodine  in 
the  form  of  iodide.  Accordingly,  although  the  solution  in 
the  boiling  tanks  shows  a  distinctly  alkaline  reaction,  yet 
from  the  absorption  of  atmospheric  carbonic  acid,  and 
probably  also  from  the  presence  of  traces  of  peroxide  of 
hydrogen,  due  to  the  presence  of  clouds  of  steam,  decom- 
position takes  p'aee  with  the  liberation  of  iodine,  which,  for 
the  most  part,  is  lost  in  the  state  of  vapour. 

The  crystallising  pans  are  approximately  10  ft.  x  12  ft. 
X  l.\  ft.  to  2  or  even  4  ft.  .leep,  although  this  is  excessive. 
The  liquor  remains  in  the  crystal li'-ing  pans  from  four  to 
six  days,  according  to  the  season  of  the  year,  crystallisation 
of  course  taking  place  much  quicker  in  winter  than  in 
summer.  Th;.^  mother-licjuor  is  then  run  off  into  the  iodine 
house,  and  the  nitrate  is  thrown  out  of  the  pans  on  to  plat- 
forms sloping  so  that  the  mother-liquor  ?nay  drain  back  into 
the  pans  again.  It  is  then  lightly  sprinkled  once  or  twice 
with  water  to  wash  out  as  much  of  the  mother-liquor  as 
possible.  It  is  allowed  to  remain  on  the  platforms  till  dried 
by  the  sun,  after  which  it  is  put  into  bags  and  sent  down  to 
the  port  to  be  shipped  Its  composition  as  it  leaves  the 
works  is  as  follows  : — 

Per  Cent. 

Nitrate  of  so'lium 96"7o 

Water i'l 

Chloride  of  sodium 0'75 

Sulphates 0;J 

Insoluble  matter 0'  1 

100-00 

The  general  plan  of  the  further  treatment  of  the  mother- 
liquor  is  as  follows  ; — The  liquor,  (Containing  the  iodine 
chietly  ni  the  form  of  iodate  of  sodium,  is  run  into  tanks 
and  decomposed  with  bisulphite  of  sodium. 

The  iodine  is  allowed  to  settle  out,  filtered,  dried,  and 
-ublimed.      In  detail,  the  process  is  perforir.ed  thus  — 

The  first  stage  is  the  manufacture  of  carbonate  of  sodium. 
This  is  done  simply  and  quickly  by  igniting  a  mixture  of 
six  parts  nitrate  of  sodium  with  one  part  coal-dust.  The 
mixture  is  made  on  an  open  hearth,  and,  after  thorough 
incorporation,  is  piled  into  the  form  of  a  cone,  a  little 
water  poured  over  it,  and  the  mass  is  then  ignited.  It  is 
always  advisable  to  have  an  excess  of  nitrate  present,  as  it 
gives  a  more  porous  and  soluble  product.  The  carbonate 
so  obtained  is  in  blocks  of  a  dry  cellular  character, 
frequently  tinged  green  from  the  presence  of  oxide  of 
chromium.  It  contains  from  70  per  cent,  to  75  per  cent, 
anhydrous  carbonate  of  sodium,  with  often  as  much  as 
10  per  cent,  nitrate  of  sodium.  In  addition  it  always 
contains  varying  quantities  of  sodium  silicate  and  calcium 
sulphate. 

When  thoroughly  cooled,  the  blocks  of  carbonate  are 
thrown  into  a  small  set  of  lixiviation  tanks,  similar  in  shape 
to  the  nitrate  ones,  and  cold  water  is  run  in,  the  tempera- 
ture speedily  rising  from  the  heat  evolved  by  the  hydration 
of  the  carbonate.  The  solution  is  male  of  20  per  cent, 
strength,  and  is  then,  aftir  cooling,  run  into  iron,  lead- 
lined  evlinders   about    I.")   ft.   .org  bv   5   ft.   diaiLcter,   laid 


horizontally.  Four  of  these  cylinders  are  useJ,  laid  two 
above  two.  About  2(jO  cub.  fl.  of  solution  is  run  into  each. 
In  the  lower  third  of  one  end  two  jxrforated  lead  pipes  are 
let  in  and  run  along  near  the  hotfora.  At  the  top  of  each 
of  the  lower  cylinders  a  i.ipe  is  connected  with  the 
two  entrance  pipes  of  the  cylinders  above.  Sulphurous 
anhydride  is  generated  in  a  small  sulphur  kiln  connerted 
with  the  lower  cylinders.  The  gas  is  fir-t  drawn  through 
a  cooling  coil  of  pipes  immersed  in  a  tank  of  water  befo"re 
entering  the  carbonate  solution.  The  gas  is  sucked  through 
the  system  by  means  of  a  steam  ejector  connected  wilh 
the  top  pair  of  cylinders.  The  sulphur  used  is  native,  and 
is  almost  i>ure.  Absorption  is  allowed  to  go  on  until  the 
solution  contains  a  mixture  of  monosulphite  and  bisulphite 
of  sodium,  in  the  proportion  of  one  part  mono-  to  two  parts 
bijiilphite.  Th's  generally  takes  about  24  hours  to  effect. 
AVhen  the  reaction  has  gone  far  enough  the  lower  cylinders 
are  discharged  into  a  storage  tank  ;  the  solution'  in  the 
upper  cylinders,  which  has  meanwhile  been  absorbing  the 
residual  gas,  is  run  into  the  lower  pair,  and  a  fresh  charge 
of  carbonate  is  put  into  the  upper.  The  process  is  both 
simple  and  cheap,  the  carbonate  costing  about  4.v.  r,fl.  per 
cwt.  and  the  sulphur  about  8.v.  6f/.  per  cwt.  The  quantity 
of  sulphur  consumed  in  the  production  of  100  lb.  of  iodine 
is  about  140  lb. 

The  mother-liquor  from  the  crystallising  tanks  is  row  in 
the  precipitating  tanks  awaiting  treatment.  These  tanks 
are  made  of  wood  coated  with  pitch.  They  are  18  ft.  long 
by  7  ft.  by  3  ft.  deep,  and  are  provided  with  a  syphon-pipe 
which  can  be  lowered  into  the  liquor.  They  have  also 
got  a  revolving  wooden  stirrer  laid  along  the'top,  worked 
by  hand  from  each  end.  The  mother-liquor,  as  run  into 
the  iodine-house,  contains  on  an  average  3  grins,  of  iodine 
per  litre,  chiefly  in  the  form  of  iodate.  To  every  3G0 
cub.  ft.  of  liquor,  16  cub.  ft.  bisulphite  solution  is  added 
and  thoroughly  stirred  in.  Theoretically  the  reaction  which 
now  takes  place  is  as  follo«s  : — 

2  Xa  IO3  +  3  MaoSOs  +  2  XaHS0a  =  5  Xa.SOj  -h  h,  +  HoO. 

Like  most  theoretical  equations,  however,  this  requires  to 
be  considerably  modified  in  practice.  In  ordinary  cases  it 
is  found  that  the  best  results  are  obtained  wich  the  reagents 
in  the  proportion  given  above,  viz.,  2  parts  bisulphite  to  1 
part  monosulphite.  The  reason  is,  that  there  is  always  a 
little  iodide  ])resent  with  the  iodate,  and  the  excess  of 
bisulphite  renders  the  solution  acid  enough  to  produce  the 
.  reaction — 

Xa  IO3  +  5  Xa  1  +  3  H2SO4  =  31.  +  3  Na.,SOj  +  3  H/J. 

In  some  cases  it  is  found  necessary  to  add  free  sulphuric 
acid  on  account  of  the  liquors  being  alkaline  from  the 
ptesence  of  considerable  quantities  of  liorates.  This,  how- 
ever, is  of  more  frequent  occurrence  in  the  districts  about 
Tarapaca  and  Iquiqne  than  in  the  one  I  am  describing. 

After  thorough  incoporation  of  the  reagent,  the  solution 
in  the  tanks  is  allowed  to  settle  for  si.x  hours.  The  clear 
liquid  is  then  run  off  by  means  of  an  iron  pipe  standing  up 
through  the  tank  and  fastened  to  the  bottom  by  a  socket 
joint  so  that  it  can  be  lowered  to  any  depth  required.  The 
liijuor  is  run  into  large  deposit  tanks  for  removal  of  the 
free  iodine  in  solution.  It  now  contains  about  0"3  grm.  of 
iodine  per  litre,  partly  free  and  partly  in  the  form  of  iodide. 
As  water  is  such  an  expensive  item  it  is  necessary  to  use 
it  over  and  over  again,  and  as  it  reipiires  to  be  pumped 
through  iron  pipes  by  means  of  metallic  pumps  it  is 
necessary  to  get  rid  of  the  free  iodine  in  order  to  avoid 
corrosion  of  the  plant.  For  this  purpose  a  mixture  of 
equal  parts  of  the  bisulphide  solution  and  carbonate 
solution  is  thrown  in,  the  exact  quantity  required  for  each 
tank  being  estimated  in  the  laboratory.  The  free  iodine  is 
thus  converted  into  iodide  of  sodium  b\  the  following  double 
reaction  : — 

2  XaHSO^  -r  2  lo  +  2  H.,0  =  4  HI  +  Xa.SO^  +  H.,SO, 
2  Xa.oCOs  +  2  HI  -1-  H.,S04  =  2 -Xal  +  Xa.^SO^  i  2  COj  -f-  2  H.O 

The  spent  mother-liqnor  is  then  ready  to  be  pumped  back 
into  the  boiling-house.  Meanwhile  the  precipitated  iodine 
is  ladled  out  of  the  tanks  into  buckets  and  thrown  into 
barrel  filters.  These  simply  consist  of  ordiniry  barrels, 
about  4  ft.  high,  having  a  false  bottom  about  4  in.  from  the 
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foot,  perforated  with  :|-in.  holes,  and  havinor  ii  sack  stretched 
over  it.  The  iodine  precipitate  is  there  allowed  to  drain 
until  it  ceases  to  drip,  ind  is  then  transferred  to  a  screw- 
press  to  he  further  dried.  It  is  placed  between  folds  of 
sacking  and  a  pressure  of  several  tons  is  brought  to  bear  oii 
it.  On  r  ;moval  from  the  press  the  precipitate  is  now  found 
to  be  in  fairly  hard  cakes,  containing  from  Co  per  cent,  to 
TO  per  cent,  of  io'liue,  the  remainder  being  water,  silicic 
acid,  and  sulphate  of  calcium.  The  iodine  is  now  ready  for 
sublimation,  and  for  that  purpose  it  is  transferred  into 
cylindrical  iron  retorts,  somewhat  like  a  round  gas- 
retort,  fired  from  below  by  a  small  coal  fire.  Each  retort 
holds  about  1,000  lb.  of  precipitate. 

The  retort  is  connected  with  a  series  of  eight  earthenware 
condensers,  consisting  simply  of  eight  short,  wide  pieces  of 
socket  earthenware  pipe,  3  ft.  long  by  l|  ft.  diameter. 
The  joints  are  all  carefully  luted  with  clay,  and  the  last 
pipe  is  closed  bj'  a  ilat  piece  of  wood  well  luted  round  the 
edges.  The  sublimatioji  is  allowed  to  go  on  for  five  da}  s. 
At  the  end  of  that  time  the  fires  are  drawn,  and  the  retort 
and  condensers  allowed  to  cool.  On  opening  the  con- 
densers they  are  found  to  contain  from  G.jO  to  700  lb.  of 
iodine  of  a  guaranteed  purity  of  98  per  cent.  The  residue 
m  the  retort  is  removed,  cooled,  and  washed  with  bisulphide 
solution  to  remove  any  iodine  which  may  still  remain  in  it. 
It  now  consists  mainly  of  silica  and  sulphate  of  calcium. 
The  iodine  is  then  packed  in  barrels  for  transportation. 
The  total  cost  of  manufacture  is  about  Is.  Sd.  per  lb. 

To  those  of  you  who  are  interested  in  laboratory  processes 
the  following  notes  on  the  routine  work  of  the  oficina 
laboratory"  may  be  interesting.  In  a  large  work  like  this, 
involving  so  many  chemical  processes,  the  work  of  the 
chi'.mist  is  incessant,  there  being  a  staff  on  daty  both  day 
and  night. 

The  principal  thing  requiring  estimation  is  the  total 
nitrate  in  the  Caliche.  This  is  done  by  weighing  out 
0" :")  grm.  into  a  porcelain  basin  ;  to  this  is  added  50  cc.  of  a 
20  per  cent,  solution  of  sulphuric  acid,  and  the  solution  is 
heated  to  boiling.  While  still  boiling,  solution  of  ferrous 
sulphate  is  added  with  constant  stirring,  producing  a 
brownish-black  coloration,  which  almost  immediately 
disappears.  The  reaction  is  complete  when  the  further 
iiddition  of  ferrous  sulphate  fails  to  produce  this  coloration. 
The  standard  ferrous  solution  is  made  of  such  strength 
that  25  cc.  are  required  for  0'5  grin,  pure  nitrate  of  sodium 
This  method  is  used  in  the  ordinary  routine  work  and  is 
accurate  enough  for  ascertaining  the  average  values  of  the 
diiJerent  samples  from  the  Calicheros,  but  even  with  much 
practice  the  probable  error  of  the  process  is  about  2  per 
cent. 

For  more  accurate  determinations,  and  also  for  estimating 
the  refined  nitrate,  the  Schlosing-Grandeau  process  is  used. 
There  are  also  two  processes  used  for  the  determination  of 
iodine.  The  first  is  simply  a  quick  and  approximate 
method,  and  consists  in  taking  50  cc.  of  the  mother-liquor 
and  adding  iodide  of  sodium  and  dilute  sulphuric,  when  the 
following  reaction  takes  place — 

NalOs  +  5  Na  1  -I-  .3  H0SO4  =  31.  +  3  ^a.^O^  +  3H._:0 

The  iodine  liberated  is  then  titrated  with  standard  thio- 
sulphate  solution,  and  the  quantity  obtained  is  divided  by 
six,  the  result  being  taken  as  the  quantity  of  iodine  present. 
The  determinaiion  of  the  iodine  in  the  liquor  after  [jrecipita- 
tiou  is  done  much  more  accurately.  The  iodine  is  now  n 
the  f;.rm  of  iodide,  and  the  process  is  as  follows: — 150  cc. 
of  the  water  are  put  into  a  buUle,  10  cc.  of  a  mixture  of 
equal  parts  of  chloroform  and  bisulphide  of  carbon  are 
added,  and  then  three  drops  of  a  saturated  solution  of 
nitrous  acid  in  concentrated  sulphuric  acid,  causing 
decomposition  of  the  iodide.  The  bottle  is  then  closed  and 
well  shaken  until  the  iodine  is  dissolved  by  the  chloroform 
and  bisulphide. 

The  solution  is  then  allowed  to  settle  and  filtered  through  a 
wet  filter,  only  the  aqueous  portion  passing  through.  The 
iodine  solution  is  then  run  into  a  bottle  and  titrated  with 
thiosulphate.  This  process  is  also  sometimes  used  for  the 
mother- liquor.s  50  cc.,  of  liquor  being  taken,  and  sulphuric 
acid  anl  bisulphite  solution  being  added  to  liberate  the 
iodine. 


The  boiler  Avaters  require  to  be  constantly  tested.  They 
are  generally  found  to  be  alkaline,  usually  from  the  presence 
of  borates. 

In  conclusion  I  may  saj-  that  the  chemical  investigation 
of  the  nitrate  deposits  is  as  yet  only  in  its  infancy.  It  is 
onI\-  ver\-  recently  that  men  of  high  scientific  training  have 
been  put  in  charge  of  the  laboratories  of  the  oficinas,  and 
without  doubt  v.-e  shall  before  long  hear  more'of  the  very 
varied  constituents  of  these  deposits,  which  for  so  long  have 
had  almost  a  purely  commercial  interest. 


Discussion. 

The  Chaikmax  said  that  the  paper  just  read  was 
especially  acceptable  from  the  fact  that  Mr.  Buchanan  had 
been  in  Chili  for  a  number  of  years,  and  therefore  spoke 
from  personal  knowledge  of  this  district.  The  importance 
of  those  nitrate  of  soda  deposits  was  very  great,  because 
on  them  the  manufacture  of  nitric  acid,  gunpowder,  and 
explosives  depended  so  largely.  A  paper  relating  to  this 
subject,  read  some  time  ago  before  the  Philosophical  Society 
ot  Glasgow,  gave  him  the  impression  that  those  deposits 
would  soon  l>e  exhausted.  That  being  the  case  their 
importance  to  all  nations  became  very  apparent.  I?y 
purchasing,  and  so  creating  a  monopoly  in  tiiem  a  Govern- 
ment would  thereby  be  able  to  regulate  the  supply  of 
explosives  to  other  countries. 

Mr.  E.  C.  C.  Staxfokd  said  that  the  paper  impressed 
him  with  the  necessity  for  finding  some  new  outlet  for  the 
consumption  of  iodine.  Mr.  Fawsitt  had  suggested,  some 
time  ago,  its  possible  usefulness  in  waterproofing.  At  the 
present  time  iodine  was  used  to  a  small  extent  in  the 
manufacture  of  iodine  colours,  but  its  principal  use  was  for 
medicinal  purposes.  Allowing  for  a  considerable  increase 
in  those  manufactures,  the  possible  consumption  could  not 
amount  to  very  much.  Particular  interest  was  attached  to 
this  paper,  because  this  was  the  first  time  the  subject  had 
been  bi'oughl  before  a  chemical  society.  A  paper  on  the 
extraction  of  iodine  from  the  same  source  had  been  read 
some  years  ago  by  an  engineer  before  the  Institute  of  Civil 
Engineers  in  Louden.  The  author  of  tliat  paper  did  not 
profess  to  have  much  knowledge  of  the  chemistry  of  the 
subject,  yet  it  was  remarkable  how  veiy  accurate  his  paper 
had  proved  to  be.  His  process  was  exactly  similar  to  that 
described  by  Mr.  Buchanan.  The  presence  of  iodine  in 
those  deposits  pointed  to  sea-water  or  sea-weed  as  a 
probable  origin,  but  the  great  characteristic  of  both  of  those 
substances  was  the  presence  of  bromine,  and  as  even  traces 
of  bromine  were  absent,  the  possibility-  of  those  deposits 
being  ihe  product  of  evaporation  of  sea-water  or  the  decom- 
position of  sea-weed  was  removed.  Bv  the  further  chemical 
investigation  of  the  deposits,  he  had  no  doubt  a  number  of 
other  substances  would  be  discovered,  and  thereby  assist  in 
revealing  their  origin. 

Mr.  Beilby  said  that  the  importation  of  nitrate  of  soda 
had  given  a  severe  blow  to  the  sulphate  of  ammonia  trade. 
He  would  be  pleased  to  hear  particulars  regarding  the  actual 
cost  of  production  of  nitrate  of  soda  on  the  spot. 

Prof.  JliLi.s  inquired  if  Mr.  Buchanan  could  give 
any  accurate  idea  regarding  the  geological  formation  of  the 
district  in  which  those  deposits  were  situated. 

Mr.  KoTTEXBUKG  Understood  that  at  the  present  price  of 
nitrate  no  "  caliche "  would  pay  containing  less  than 
45  per  cent,  nitrate  of  soda,  so  that  with  low  grade 
"  caliche  "  containing  30  per  cent,  considerable  loss  must 
be  entailed.  He  would  be  pleased  to  have  Mr.  Buchanan's 
opinion  on  that  point.  In  giving  the  analysis  of  the 
nitrate  of  soda  no  mention  had  been  made  of  nitrate  of 
potash ;  it  would  be  interesting  to  know  the  quantities  of 
chromium  and  nitrate  of  potash  present. 

Mr.  Chu\stal  inquired  what  the  amount  of  iodine  in 
rich  "  caliche  "  was,  as  compared  Avith  that  in  poor  deposits 
of  nitrate. 

Mr.  Fairi.iio  asked  if  any  theory  had  been  formed  to 
account  for  the  presence  of  the  chromium  in  the  deposits. 
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Mr.  Fawsitt,  referrin<^  to  Mr.  Stanford's  remark  on  tlie 
use  of  iodino  in  waterin-ootiiif^,  said  tliat  it  had  at  one  time 
appeared  as  thoiif^li  tliis  nii<;lit  he  a  possilde  outlet,  hut  the 
present  cost  of  ioiline  preehided  its  use  for  tlie  jjurposc. 
I 'nless  there  were  some  material  alteration  in  the  price  of 
iodine,  its  eoiisuiiiption  for  the  puri)ose  indicated  could  not 
he  large. 

Mr.  Urt  iiANW,  in  reply,  said  tliat  the  <:reater  part  of  the 
ioihne  was  found  in  the  low-«rrade  deposits.  The  richer  in 
nitrate  the  poorer  was  the  deposit  in  iodine.  That  was  the 
reason  for  mixing  low  md  liigh  grade  caliche.  The  chief 
profit  was  obtained  from  the  iodine.  The  e.\portatiou  of 
nitrate  itself  entailed  a  loss  of  about  1,000/.  per  six  months. 
Iteferring  to  J'rof.  Mills'  question,  he  was  unable  to  give 
farticulars  regarding  the  geology  of  the  district.  As  far  as 
lie  was  aware,  in  the  northern  districts  ijo  to  100  miles  from 
Taltal,  the  percentage  of  nitrate  of  potash  in  the  deposits 
\\as  very  small.  Chromates  were  present  as  mere  traces. 
The  accurate  percentage  of  iodine  in  the  deposits  had  not 
been  estimated.  The  works  chemist  only  estimated  the 
(juantity  of  iodine  recoverable  from  the  mother-liquor. 
Owing  to  the  great  variableness  of  tlie  deposits,  it  was 
impossible  to  obtain  representative  samples  for  the  purpose 
of  accurately  estimating  the  amount  of  iodine  present  in  the 
"  caliche."  There  need  be  no  fears,  he  thought,  entertained 
regarding  tlie  exhaustion  of  those  deposits  in  the  immediate 
future.  He  could  assure  them  that  they  would  last,  at  the 
present  rate  of  consumption,  for  trenerations. 


i^ottiiiffljam  ^fctioiu 
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sent  to  the  Local  Secretary. 


1803  :— 
Wedn("sda.v,  March  8th,  at  7..30  p.m. :— Prof.  F.  Clowes.    "Gas 
Testing  by  means  of  the  Hydrosen  Flame." 

AV>dnesdav,  March  29th.  at  7.30  p.m.:— Mr.  S.  .J.  Pentecost. 
"  Notes  on  Silk  Bleaching." 


THE    MAXirFACTlKE    OF    PORTLAND    CP:MENT 
IN  NORTH  CHINA. 

BY    K.    FINCH. 

The  works  at  Tong  8han  were  designed  and  built  by  the 
author  to  manufacture  Portland  cement  for  the  Imperial 
Government  about  three  years  ago.  The  Plant  consists 
of— 

12  pairs  4'  6"  millstones. 

2  Blake  Marsdens  stone  crushers  with  the  usual  system 
of  elevators  to  the  mill  hoppers. 


Wash  mill. 
'1  wet  mills. 
'J  carter's  mills. 

3  slurry  pumps. 

8et  of  cask   working  machinery   equal   to  400  casks  per 

12  liours. 
The  whole  driven    by    a    horizontal   condensing   engine 
and  three  :<()feet  x   7  feet  Lancashire  Galloway  boilers, 
21  slurry  "  backs." 
1  brick-making  machine. 

4  50  t(m  cement  kilns. 
G  00  ., 

20  10„ 

All  of  the  ordinary  dome  pattern,  fitted  with  e.xhausts  for 
draining  off  the  CO.j. 

4  drying-ovens. 

24  coke-ovens,  constructed  on  the  Carves  system,  with 
condensing  arrangements  for  extracting  the  tar  and 
ammoniacal  liquor.  Gas  works  for  illuminating  and 
laboratory  purposes. 

Artificers'  workshops,  warehouses,  &c.,  &c. 

The  works  are  connected  by  a  branch  line  with  the 
Chinese  Imperial  railways,  and  are  in  direct  communication 
with  the  port  of  Tientsin,  and  thence  by  steamer  and  canal 
to  the  whole  of  the  Imperial  Government  works,  forts, 
&c.,  &c. 

In  connection  with  the  works  is  an  extensive  chemical 
laboratory  and  assay  office,  in  which  gold,  silver,  lead, 
iron,  &c.  ores,  raised  at  the  various  mines  of  the  Chinese 
Engineering  and  Mining  Co.,  and  coal,  from  their  important 
colleries  at  Linsi  and  Kniping,  are  legularly  assayed  and 
analysed.  With  the  assistance  of  two  Europeans,  the  whole 
of  the  above  is  carried  on  under  the  direction  of  the  author, 
day  and  night,  by  native  coolie  labour. 

The  materials  used  in  the  manufacture  of  Portland  cement 
here,  are  ordinarj'  mountain  limestone,  which  is  found 
locally  in  abundance,  and  in  various  states  of  purit\-,  and 
marl,  rough  "  potters'  '  clay,  fire-clay,  and  an  aluminous 
clay,  found  near  the  outcroppings  of  the  coal  of  the  district. 
The  clays  have  to  be  mixed.  The  limestone  varies  from 
71  per  cent,  to  98  per  cent.  CaCO;,,  and  the  clays  from  15 
per  cent,  to  42  per  cent.  ALO;,  and  from  35  per  cent,  to 
68  per  cent.  SiO^,  as  ihey  are  delivered  into  the  works. 
Both  limestones  and  clay  are  practically  free  from  MgO, 
rarely  containing  more  than  0'20  per  cent.,  whilst  the 
oxides  of  iron  never  exceed  4  per  cent.  On  account  of  the 
great  differences  in  the  percentages  of  the  principal 
ingredients  of  the  limestones  and  clays,  the  greatest  possible 
care  has  to  be  taken  in  mixing  the  raw  materials,  so  as  to 
insure  having  a  slip  of  uniform  quality.  Every  half  hour 
samples  are  drawn  from  the  mill  spouts  and  clay  mills,  and 
analysed,  and  the  same  remark  applies  to  the  slurry  as  it 
is  pumped  to  the  "  backs."  The  raw  materials  are  all 
weighed  into  the  wash-mills.  By  taking  these  necessary 
precautions  no  difficulty  is  experienced  in  obtaining  a  slip 
of  perfectly  uniform  quality.  Owing,  however,  to  the 
different  densities  of  the  raw  materials  used,  however  finely 
ground,  thej'  will,  and  do  settle  down  into  their  several 
strata  at  the  backs  ;  so  that  before  the  slurry  can  be 
transferred  to  the  drying  ovens,  it  has  to  be  completely 
turned  over  with  the  shovel,  and  thoroughly  kneaded  under 
the  feet  of  coolies.  I'ortun  itely  labour  is  very  cheap  out 
here,  or  this  would  materially-  add  to  the  cost  of  production. 
This,  however,  ensures  a  perfectly  mixed  slurry,  ready  to  be 
moulded  into  bricks  for  transferring  to  the  drying  ovens. 
It  would  seem  at  first  sight  as  if  the  same  end  could  he 
obtained  by  discarding  the  wash  mill  altogether  and  mixina: 
by  hand  with  the  subsequent  kneading  process,  but  after 
a  lengthened  frijl  the  author  has  discarded  it,  as  he  could 
never  succeed  in  getting  a  slip  sufficiently  intimately  mixed 
to  prevent  an  undue  amount  of  dusting  in  the  kiln.  He 
has  also  tried  dry  pressing  in  a  brick-making  machine,  and 
although  it  is  an  improvement  on  hand  mixing,  it  is  by  no 
means  so  perfect  or  satisfactoiy  a  process  as  washing 
through  the  wash  mill,  grinding  through  the  wet  mill,  &c., 
&c.,  whilst  the  cost  of  preparing  the  raw  materials  for  the 
brick-making  machine  (dry  j)re-vsii)g)  is  higher  than  that 
of  turning  over,  kneading,  and  moulding  into  bricks  the 
contents  of  the  "backs"  ton   for  ton.      Attached  to  the 
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brick-inaliinc;  machine  is  the  usual  arrangement  for  mixinsr 
hnt  it  does  its  worlv  so  very  nnsatisfactorily  that  premixing 
is  absolutely  necessary.  Of  course  the  cost  of  drying  the 
slurry  from  the  backs  has  to  be  taken  into  consideration, 
but  this  mixture  can  be  made  so  uniform  that  practically 
no  dusting  occurs  in  the  kilns  ;  which  is  not  the  case  with 
the  machine-made  dry  bricks,  although  the  analj-ses  of  both 
are  ideniical.  The  fuel  used  in  the  kilns  is  hard  furnace 
coke,  made  on  the  premises.  Coal  from  the  neighbouriug 
collieries  is  very  cheap  ;  but  owing  to  its  very  bituminous 
character,  it  is  unfitted  for  use  in  a  dome-shaped  kiln,  as  at 
a  very  low  temperature  it  forms  a  perfect  cake  of  coke 
between  each  layer  of  slurry  in  the  kiln,  completel}'  shutting 
off  the  passage  of  air.  On  the  other  hand,  the  use  of  hard 
furiuice  coke  is  by  no  means  so  easy  a  matter  as  cue  woulil 
haye  thought;  a  strong  current  of  air  being  necessary- for 
its  couibusticn,  the  greatest  care  has  to  be  exercised  in 
chargiug  only  the  exact  quantity  of  coke,  and  in  regulating 
the  draught  through  the  kiln.  Any  laxity  in  this,  results 
in  dickering  the  lower  layers  of  slurry  into  one  mass 
at  a  very  early  stage,  and  thus  impeding  the  draught  before 
the  middle  and  upper  portion  of  the  kiln  can  be  acted 
upon.  AYith  cave,  and  by  j.ayiug  cUs^  attention  to  the 
sight  holes  and  air  inlets  fixed  at  regular  intervals  from 
the  bars  to  the  charging  eye,  the  passage  of  air  can  be 
so  regulated  that  the  perfect  and  uniform  clinkeriug  of  the 
whole  contents  of  the  kiln  is  assured.  By  this  arrangement 
of  air  holes,  the  CO  evolved  during  burning  is  made  use 
of  as  a  heating  material  in  the  upper  portion  of  the 
kiln,  and  does  not  carry  away  such  a  considerable  amount 
of  warmth  in  a  latent  state  as  is  complained  of  by  ^Ir.  Henry 
Keid  in  his  work  on  Portland  cement,  &c.,  page  244 :  — Here, 
as  in  most  other  cement  works,  the  heat  escaping  from  the 
kiln  is  made  use  of  in  the  drying  ovens,  and  in  the  generation 
of  steam. 

By  attention  to  the  drying-ovens,  the  author  experiences  no 
difliculty  in  obtaining  a  sufficient  quantity  of  thoroughly 
desiccated  slurry  bricks  for  the  whole  of  the  kilns  at  work 
This  mode  of  drying  is  cheaper,  handier,  and  much 
more  satisfactory  than  the  old  drying-floor  arrangement. 
The  drying-ovens  are  simply  flues  carrying  the  heated  gases 
from  the  kilns  to  the  chimney;  they  are  fitted  with  tram- 
ways running  from  the  slurry  backs  to  the  charging  doors 
of  the  kilns.  The  trollies  are  of  iron,  and  fitted  with  a 
series  of  shelves  placed  one  above  the  other,  on  which  the 
vcet  slurry  is  stacked  previous  to  being  passed  through  the 
ovens  (precisely  the  same  method  as  is  employed  in  drying 
"  double  "  superphosphate),  so  that  when  the  trollies  are 
loaded  it  is  unnecessary  to  touch  the  slurry  until  it  arrives 
perfectly  dry  at  the  charging  door  of  the  kilns.  By  this 
method  cf  working  there  is  practically  no  moisture  to  be 
expelled  in  the  kiln,  five  hours  in  the  drying  ovens  being 
sufficient  for  complete  desiccation.  The  kilns  are  charged 
with  9  per  cent,  of  hard  furnace  coke,  divided  evenly 
throughout  the  entire  mass  of  the  kiln,  and  by  attention 
to  the  air-holes  referred  to  above  this  is  found  sufficient 
to  produce  a  very  dense  and  perfectly  chukered  cement 
from  the  bars  to  the  top.  Before  this  system  of  drying 
was  introduced  from  18  per  cent,  to  20  per  cent,  of  coke 
was  necessary,  and  the  product  of  the  kiln  was  then 
by  no  means  so  satisfactory.  Since  the  introduction  of  the 
drying  ovens,  and  by  careful  and  constant  watching 
of  the  preliminary  mixing,  slip,  and  final  mixing  of  the 
raw  materials,  it  would  be  difficult  to  imagine  anything 
working  more  uniformly  and  satisfactorily.  At  the  foot 
of  the  kiln  the  clinker  is  sorted  into  two  qualities  by 
coolies. 

The  daily  output  is  about  70  tons  Xo.  1  quality  and 
30  tons  Xo.  2  quality,  the  latter  containing  tlie  ash  from 
the  coke  and  what  trifling  amount  of  dust  the  kiln  may 
contain.  The  reason  for  thus  separating  the  clinker  into 
two  qualities  is  that  the  requirements  of  the  market  here 
necessitate  it.  The  engineers  in  charge  of  the  construction 
of  the  Imperial  Government  railways  insist  upon  having 
cement  supplied  to  them,  the  whole  of  wiiich  less  5  per 
cent,  will  pass  through  a  sieve  containing  6,400  holes  to  the 
square  inch,  and  a  briquette  of  which  will,  after  seven  dajs 
in  water  stand  a  minimum  tensile  strain  of  580  lb.  per  inch, 
while  the  engineers  of  other  departments  of  the   Imperial 


Service,  demand  a  tensile  strain  of  400  lb.  per  inch  after 
seven  days  in  water.  The  former  tot  will  be  considjjred  a 
very  severe  one ;  but  as  the  fracture  never  takes  place  but 
at  a  higher  tensile  strain  than  that  provided  for  in  the  con- 
tracts, the  author  experiences  no  difficulty  whatever  in 
supplying  Portland  cement  to  stand  that  test.  The  grinding 
is  of  course  very  closely  watched,  and  sam[^les  are  drawn 
every  hour,  day  and  night,  from  the  mill  spouts,  the  whole 
of  which  are  mixed  together  and  taken  to  the  testing  office 
to  be  made  into  test  briquettes.  This  is  gauged  with 
23  per  cent.  HoO ;  and  although  it  is  fresh  from  the  mill, 
very  rarely  more  than  0'0.)°  F.  rise  of  temperature  takes 
place  during  gauging.  After  lying  10  days  in  warehouse 
no  increase  of  temperature  takes  place.  IBoth  qualities  of 
this  cement  are  of  great  density,  Xo.  1  averasing  16ti  lb.  per 
bushel  and  Xo.  2  1.33  lb.  per  bushel.  After  gauging,  the 
initial  setting  takes  place  in  from  .5  to  7  hours,  after  which 
it  indurates  very  rapidly,  either  in  or  out  of  water ;  so  much 
so,  that  after  three  days  only  in  water  it  invariably  stands  a 
test  of  over  1,000  lb.  (tensif?)  and  800  lb.  respectively  per 
briquette,  the  briquette  being  equal  to  an  area  of  2-25  in. 
,Vfter  28  days  in  water,  in  the  majority  of  tests,  the  author 
fails  to  obtain  a  fracture,  the  testing  machine  (Bailey's  patent 
testing  cement  machine)  only  working  up  to  2,000  lb.  The 
fineness  to  which  the  cement  is  ground  in  a  measure 
explains  this,  but  it  is  mainly  due  in  the  first  place  to  the 
care  exercised  in  mixing  the  raw  materials,  and  in  the 
second  place  to  the  perftci,  clinkeriug  process  of  the  kilns, 
brought  about  by  the  use  of  hard  coke  and  the  careful 
regulation  of  the  admission  of  air  at  the  different  points 
of  combustion.  The  colour  of  this  c.-ment  is  a  trifle 
lighter  than  that  of  the  best  qualities  of  English  Portland. 
It  grinds  from  the  kiln  of  two  uniform  qualities,  rarely 
showing  a  difference  of  100  lb.  per  bricjuette.  Neither 
quality  will  fracture  at  a  compression  of  .3..)00  lb.  per 
briquette,  nor  at  a  tensile  strain  of  1,300  lb.  for  the  Xo.  1 
{juality  or  1,000  lb.  for  the  Xo.  2  quality  after  seven  days 
in  water. 

At  foot  are  the  average  analyses  of  the  various  stones, 
clays,  and  cement  : — 

Black  Clay. 

Org.  matter  and  H2O 27 "10 

FeoOj vea 

Al.,03 34-01 

SiOa -Se-BO 

CaCOa 0-<m 

100-00 

Grey  Marl. 

Orsr.  matter  and  HoO (J-90 

Ye-iOi 1-21 

A.I0O3 29-23 

SiOo 59-82 

CaCOa 281 

M^O 0-03 

100-00 

Grey  Putter's  CUty. 

Org.  matter  and  H.O 12-49 

AloOa 3t5-ll 

SiO., 50":iO 

CaCOs 0  29 

MjrO 0-21 

100-00 


7'//  Clay.     Jirlnii. 

Orir.  matter  and  H2O 'XZG 

AI0O3 30-48 

SiOa 5.5-.3S 

CatJOa 1-11 

Fe.,0:, 3-H 

l\rirO... 0-23 

100-01) 


F(!l>.  2S,  1893.J 
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Mtxfitrf  of  Cltiys. 

Org.  uiiittt-r  ;iii(l  \\-f> 17 •.'{5 

AM):,   -'"i-IO 

CaCOj \-\^ 

Fc,.<):i  1-7 

SiOj 53-80 

100 -Oil 


Limestone. 

CiiCOj '.i7-5:i 

SiOj 1-51 

Fe^Oa 0-71 

MgO 0-lSJ 

II,,() 0-06 

]0(»-00 

Limestone. 

CaC(>j 84-80 

Al^Oj 1-79 

FPiC, 0-81 

MbO Oil 

SiOo 10-92 

U.6 r.J7 

100-00 


Limestone. 

CaCOj 7i-M 

V&iOj 2-S2 

AUh: 5-22 

MgO 0-21 

Si02 li;-(»5 

H2O 1-06 

100-00 

Coke. 

H2O 0-G6 

C 90-68 

S 0-12 

Ash 8-34 

100-00 


iVo.  1  Cement. 

SiOo 24-55 

AI2O3 12-03 

MgO 0  U 

FC2O3 : 087 

CaO 61-IJ6 

CO2 0-13 

100-00 

No.  2  Cement. 

SiO. 20-12 

AI263 12-<Jt 

MgO 015 

FcaOs 0-89 

CO2 0-10 

CaO 59-80 

100-00 


3curnal  anli  flaUnt*  iiteraturr* 


Class 
I.- 

ri.- 

HI. 
IV.- 
V.- 
VI. 

VII. 

VIII.- 

IX.- 

X. 

XI.- 

XII.- 

XIII. 

XIV.- 

XV.- 

XVI.- 

XVII.- 

XVIII.- 

XIX.- 

XX.- 

XXI. 

XXII. 

XXIII. 


Pajfo 

General  Plant,  ApparatUH,  and  Machinery l.-j.i 

Fuel,  Ga*",  and  Iii>fht    ^35 

•Destructive  Di.stillr.tion,  Tar  Products,  4c 137 

Colouring  Matters  and  iJycs  13^ 

Textiles:  Cotton,  V/ool,  Silk,  &c lit 

D.veing,   Calico    Printing,    Paper    Staining,   and 

Bleaobing n.- 

•Auids,  Alkalis,  and  Salts m; 

Glass,  Pottery,  and  Earthenware — 

Building  Materials,  Clays,  Mortars  and  Cements. .  15« 

Metallurgy 15s 

Electro-Ohemistry  and  Electro-Metallurgy  101 

Fats,  Oils,  and  Soap  Manufacture 103 

Piiints,     Pigments,     Varnishes,     Resins,     India- 

Rubber,  ic 163 

Tanning,  Leather,  Glue,  and  Size 163 

Man  ures,  &c 167 

Suzar,  Starch,  Gum,  &c I6i 

•Brewing,  Wines,  Spirits,  4c 109 

•Chemistry   of   Foods,   Sanitary   Chamistry,    and 

Disinfectants 170 

Paper,  Pasteboard,  4c 172 

Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  173 

-Photogi-aphic  Materials  and  Processes 178 

Explosives,  Matches,  4c '  178 

-Analytical  Chemistry 179 


L-aENERAL  PLANT.  APPARATUS.  AND 
MACHINERY. 

PATENTS. 

Improvements  in  Baskets  for  Containing  Carboys  and 
other  such  like  Vessels.  W.  E.  Cottell,  Birmingham. 
Eng.  Pat.  22,373,  December  22,  1891. 

The  improvements  consist  in  strengthening  the  basket  by 
means  of  a  rim  of  iron,  which  is  solid,  tubular,  or  H -shaped, 
and  from  which  vertical  wires  are  suspended,  which  wires 
are  either  bent  under  or  round  the  bottom.  These  wires 
may  be  carried  up  and  round  so  as  to  form  a  core  for  the 
osier  handles.  Osier  uprights  are  filled  in  between  the 
wires,  and  the  whole  is  plaited  with  osiers  in  the  usual 
way. — J.  C.  C. 


hnpiovements  in  Apparatus  jor  Drying  and  Heating 
Minerals  and  other  Substances.  A.  Harris,  Middlesbro'. 
Eng.  Pat.  734,  January  14,  1892. 
The  patentee  employs  a  horizontal  rotar\-  cylinder  heated 
from  the  outside  and  fitted  with  internal  screw-threads, 
which,  on  rotation  of  the  cylinder,  propel  the  material  to  be 
dried  from  one  end  towards  the  other,  where  it  escapes 
throut^h  holes  provided  in  the  circumference  of  the  cylinder. 


Improvements  in  Apparatus  for  Use  in  Filtering  and 
Purifying  Oils,  Glucose,  or  other  like  Matters.  J.  Pelat. 
Paris.     Eng.  Pat.  801,  January  14,  1892. 

The    invention    relates    to     apparatus    for    filtering    and 
purifying,   by  means   of   heated   air,    substances    such   as 


•  Any  of  these  sjiecifications  may  be  obtained  by  post  by  remitting 
8t/. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Keader  Lack,  Comptroller  of  th(>  Patent  OITice,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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lubricating  oil  which  has  become  thick  and  heavy  through 
pre\  ious  use.     Its  construction  is  as  follows  : — 


IsirROVEMENTS    IX    APPARATUS    FOR    FlLTERIXG    AND 

PfRiFyiNG  Oils. 

The  oil  to  he  purified  is  fed  in  any  convenient  manner 
into  the  slightly  conical  vessel  V,  with  cover  Q,  to  the 
lower  end  of  which  are  bolted  short  annular  sections 
carrying  the  filtering  sheets  D,  D',  and  D-.  The  vessel  is 
surrounded  by  a  double  casing  consisting  of  an  outer  shell 
A  and  an  inner  perforated  liner  B,  carrying  a  steam  coil  C 
between  them.  The  vessel  and  its  casings  are  mounted  on 
the  top  of  a  receptacle  F  for  the  purified  oil,  which, 
preferably,  is  fitted  with  an  additional  filtering  sheet  E. 
The  receptacle  is  provided  with  a  gauge-glass  for  ascer- 
taining the  level  of  the  purified  oil  G,  and  has  a  three-way 
cock  I  below,  communicating  with  the  lower  part  of  the  oil 
reservoir  through  a  short  raised  tube  surmounted  by^  a 
strainer.  Any  water  or  sediment  contained  in  the  purified 
oil  sink  below  the  raised  tube,  and  can  be  drawn  off  through 
the  taps  J  and  L,  whilst  the  purified  oil  is  drawn  off  through 
the  tap  I. — B.  

Improvements    in   Apparatus  for    Wholly    or    Partially 

Separating  Liquids  from  Solids.     S.  K.  Welsh,  London, 

and   J.    H.    Godman,    St.    Albans.      Eng.    Pat.     1591, 

January  27,  1892. 

A  HOLLOW  cylindrical  drum   is    suspended  on  horizontal 

trunnions  within  a  cistern  partly  filled  with  the  liquid  to  be 

filtered.     The  circumference  of  the  drum  is  perforated  and 

its  interior  divided  into  compartments  by  radial  partitions. 

The  central  part  of  one  side   of  the  drum  is  kept  in  close 

contact  with  the  inside  of  the  cistern,  through  which  several 

ports  are  cut  for  the  exit  of  the  filtered  water  issuing  from 

corresponding  apertures  in  the  side  of  the  drum.     Each  of 


the  iioles  in  the  side  of  the  cistern  is  in  connexion  with  a 
separate  receptacle  for  the  filtered  liquid  in  whicli  a  vacuum 
may  be  maintained  for  accelerating  the  passage  of  the 
liquid,  each  succeeding  receptacle  being  kept  under  a  higher 
vacuum  than  the  previous  one.  Over  the  perforated 
circumference  of  the  drum  is  laid  an  endless  moving  band 
of  cloth  or  other  permeable  material,  covering  the  drum  to 
a  height  above  that  of  the  unfiltered  liquid  in  the  cistern, 
and  being  thence  taken  over  rollers  whicli  carry  it  past 
rotary  brushes  or  other  cleaning  apparatus  with  a  view  to 
removing  any  deposit  left  on  the  cloth. — B. 


Improvements  in  Apparatus  for  Heating  Furnaces  or 
other  Appliances  for  Metals,  Glass,  or  other  Materials. 
J.  A.  Yeadon  and  W.  Adgie,  Leeds.  Eng.  Pat.  2460, 
February  9,  1892. 

The  revolving  retort  described  in  a  previous  specification 
(Eng.  Pat.  19,183,  this  Journal  1890,  797)  is  charged  with 
carbonaceous  matter  and  heated,  preferably  with  its  own 
crude  gases,  and  the  gas  produced  in  this  way  is  applied 
either  crude  or  purified,  mixed  with  air,  or  with  water-gas, 
or  other  gases  for  heating  any  kind  of  furnace  for  any  of 
the  purposes  mentioned  above. — J.  H.  C. 


Concentration  of  Liquors  and  Utilization  of  Steam  arising 
therefrom.  W.  J.  Mirrlees  and  A.  J.  Liversedge, 
Glasgow.     Eng.  Pat.  32.57,  February  19,  1892. 

In  the  concentration  of  liquors  such  as  are  treated  in  the 
manufacture  of  sugar,  caustic  soda,  and  other  products,  the 
inventors  heat  the  liquor  in  one  vessel  by  means  of  steam 
from  a  boiler,  and  use  the  vapour  arising  from  the  concen- 
trated liquor  for  heating  other  liquors  in  separate  vessels  in 
which  secondary  or  supplementary  operations  are  to  be 
effected.— B. 


Improvements  in  and  connected  with  the  Method  of  and  in 
Apparatus  for  Drying  Peat,  Manure,  and  Sijnilar 
Matters.  W.  Bowler  and  J.  Bradbury,  Manchester. 
Eng.  Pat.  6442,  April  4,  1892. 

The  materials  to  be  dried  are  spread  on  a  series  of  horizontal 
surfaces  or  shelves  arranged  within  a  furnace  through  which 
hot  air  or  other  gases  circulate.  The  materials  are  moved 
along  the  surfaces  by  endless  chains  in  a  direction  opposite 
to  that  of  the  current  of  air,  dropping  at  alternate  ends  to 
the  next  lower  shelf,  and  are  fed  into  and  taken  out  of  the 
furnace  through  the  action  of  rotarv  valves. — B. 


Improvements  in  the  Process  of  Treating  Cork  and  Ap- 
paratus therefor.  H.  J.  Haddan,  London.  From  J.  T. 
Smith,  New  York,  U.S.A.  Eng.  Pat.  18,199,  October  11, 
1892. 

This  invention  relates  to  the  treatment  of  cork  for  industrial 
or  other  uses.  For  this  purpose  moulds  are  employed  which 
are  made  in  sections,  which,  when  in  use,  are  held  together 
by  clamps.  The  cork  is  introduced  into  these  moulds  and 
there  subjected  to  high  pressure,  and  such  a  degree  of  heat 
as  will  cause  the  resinous  matters  contained  in  cork  to  melt 
or  evaporate,  thus  cementing  the  separate  pieces  or  cork 
together.— C.  O.  W. 


Improvements  in  Apparatus  for  Controlling  the  Flow  of 
Acid  or  other  Liquid  to  and  from  Casks  or  other 
Receptacles.  A.  H.  Wendt,  Gelnhausen,  Germany. 
Eng.  Pat.  19,837,  Xovember  3,  1892. 

A  is  the  tank  from  which  the  acid  is  to  be  raised  to  a 
higher  level  through  the  ascending  pipe  B.  The  casing  C 
contains  a  ball-valve  E  in  connexion  with  a  piston-valve  F, 
which  latter  cpens  or  .shuts  off"  the  pipe  G  through  which 
air  under  pressure  can  be  let  into  the  tank  for  raising  the 
acid  to  the  desired  level.  The  pipe  D  leads  to  an  acid 
reservoir  which  is  placed  at  a  somewhat  higher  level  than 


Kcb. 
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the  tank  A.     The  rush  of  acid  lifts  the  valve  E  from  its 

seat  until  the  tiink  is  full,  when  it  descends  together  with 
tlie  piston  F,  thereby  opening  the  passage  for  the  air, 
whose  pressure  on  the  buck  of  the  piston    lielps  to  keep  the 

I- if,'.  1. 


valve  closed.  When  all  acid  has  been  discharged  from  A, 
the  air  escapes  through  the  pipe  H,  thereby  releasing  the 
pressure  on  the  piston  F  and  enabling  the  weight  of  the 
acid  from  the  reservoir  to  open  the  ball-valve  for  a 
repetition  of  the  process. — B. 


II -FUEL.  GAS.  AND  LIGHT. 

The  Estimation  of  the  Theniud  Effect  of  Fuels  by  the 
Calorimeter.  \V.  Hempel.  Zeits.  f.  ang.  Chem. 
1892,  389. 

See  under  XXIII.,  page  179, 


A  Method  of  Estimating  the  Sulphur  m  Coal  and 
Organic  Substances.  W.  Hempel.  Zeits.  f.  ang.  Chem. 
1892,  393. 

See  under  XKlll.,  page  181. 


PATENTS. 

Improvements  in  Washing  and  Pn paring  and  Cokii.g  (f 
Smudge,  Stark,  or  other  Coal,  and  in  the  Application  of 
tif  (^ases  resulting  therefrom,  and  in  Apparatus  there- 
for.  1).  |{ylands  and  II.NayJdr,  Harnsley,  Vorks.  Fng. 
Pat.  471,  January  9,  1892. 

Smldijk,  slack,  or  coal  is  delivered  onto  an  inclined  trough, 
the  inclination  of  which  can  be  adjusted,  and  is  carrTed 
forward  by  a  stream  of  water.  Movable  partitions  are 
placed  along  the  trough  at  intervals.  The  heavier  impurities 
are  arrested  by  the  partitions,  and  the  coal  passes  onwards 
through  similar  troughs  and  is  deposited  in  perforated 
hoppers  furnished  with  perforated  pockets  to  assist  drainage. 
When  the  cavities  formed  by  the  partitions  are  full  the 
supply  of  coal  is  discontinued  and  the  partitions  are 
removed  one  by  one,  beginning  with  the  highest.  The 
stream  of  water  then  carries  the  .stony  matter  forward  and 
it  eventually  drops  through  a  valve  opened  in  the  end  of 
the  trough.  The  coal-washing  operations  are  then  recom- 
menced. The  washed  coal  in  the  hoppers  is  either  discharged 
into  trucks  or  on  to  a  conveyor.  The  first  portion  of  the 
latter  has  perforated  sides  and  a  bottom  sloping  from  the 
centre  outwards ;  the  second  portion  is  not  perforated,  but 
is  steam-jacketed  to  complete  the  drying  of  the  coal.  The 
conveyor  is  also  provided  with  drive-chains  to  which 
scraper-plates  are  attached  for  the  turning  over  of  t"he 
coal.  The  coal  after  washing  can  be  used  for  coking.  In 
the  latter  operation  the  hot  gases  from  the  ovens  are  used 
to  heat  steel  crucibles  placed  in  the  flue,  air  being  admitted 
if  necessary.     The  gases  are  then  used  for  heating  purposes. 

— H.  K.  T. 


Improvements    in    Coke  -  Ovens.     J.    Mitchell,    Barnsley 
Yorks.     Eiig.  Pat.  1647,  January  27,  1892. 

Ix  the  side  of  an  ordinary  coking-oven  three  or  more  flues 
or  passages  are  made  for  the  purpose  of  admitting  air  for 
the  combustion  of  the  gaseous  products  given  off.  The 
passages  are  placed  above  the  clearing-hole  and  gradually 
decrease  in  depth  and  increase  in  width  from  the  outside 
inwards,  so  that  the  air,  which  is  admitted  just  above  the 
top  of  the  coal,  is  spread  out  in  a  thin  sheet.  The  centre 
passage  is  horizontal,  the  lateral  ones  incline  upwards. 
The  bricks  by  which  they  are  formed  are  preferably  made 
in  two  pieces  and  are  .shaped  to  suit  the  curvature  of  the 
oven.— H.  K.  T. 


Improvements  in  the  Manufacture  or  Production  of  Water 
Gas  and  Apparatus  therefor.  S.  Fox,  Leeds.  Eog. 
Pat.  1804,  January  29,  1892. 

In  order  to  shorten  the  time  occupied  in  heating  a  water- 
gas  generator,  the  patentee  employ's  a  hot  instead  of  a  cold 
air-blast ;  the  air  necessary  for  this  purpose  is  raised  to  a 
high  temperature  in  a  regenerator  which  has  been  heated 
by  hot  gases  from  the  water-gas  generator.  A  single 
regenerator  divided  into  two  chambers  or  two  separate 
regenerators  are  employed  so  that  the  apparatus  may  be 
worked  continuously. — F.  S.  K. 


Improvements  in  and  Connected  irith  the  Manufacture  if 
Illuminating  Gas.  W.  H.  Wilson,  Liverpool.  Eng.  Pat. 
2073,  Feb.  3,  1892. 
With  the  object  of  increasing  (he  quantity  of  gas  made 
from  any  kind  of  coal  or  other  material,  and  at  the  same 
time  of  obtaining  a  higher  illuminating  power,  the  mouth- 
pieces and  ascension  pipes  of  the  ordinary  gas  retorts  are 
heated  in  such  a  way  that  no  pitch  is  deposited  in  them:  the 
heating  may  be  conveniently  accomplished  by  surrounding 
the  parts  mentioned  with  brickwork  or  metallic  sheeting 
provided  with  flues,  through  which  the  waste  gases  from 
the  retort  bench  are  passed. — F.  S.  K. 
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Improvements  in  Apparatus  for  Automatically  Generating 
and  Burning  Inflammable  Vapours.  C.  A.  Paquelin, 
Paris,  France.     Eng.  Pat.  4050,  March  1,  1892. 

The  apparatus  to  which  this  patent  refers  was  described 
some  years  ago  (Eng.  Pat.  6859  of  1886)  ;  the  improve- 
ments consist  in  a  reduction  of  the  size  of  the  apparatus, 
and  in  the  employment  of  a  relatively  large  independent 
reservoir,  which  renders  it  possible  to  use  the  apparatus 
continuously  for  several  hours. — F.  S.  K. 


and  then  forms  a  platform  which  facilitates  the  removal  of 
the  clinker.  The  combustion  is  regulated  by  adjusting  the 
air  supply  arriving  through  g  and  through  the  valves  of  the 
furnace  door. — H.  K.  T. 


Improvements   in   the   Manufacture  of  Fuel,   together  with 

the  Cleans  and   Combinations   in    Connection    therivith. 

T.  J.  Barnard,  Tavistock,  Devon.     Eng.  Pat.   8949,  May 

11,  1892. 

This  is  a  compound  fuel  for  making  briquettes,  and  consists 

essentially  of   a  mixture  of  small  coal,   coke,  charcoal,  or 

peat  with  faical  matter  and  coal-tar  or  pitch,  to  which  may 

be  added   for  special   purposes    clay,    limestone,    cinders, 

putrid  tish,  sulphur,  sulphur  mundic,  sulphuric  acid,  nitre, 

resin,  petroleum,  or  treacle.      The  briquettes  are  heated  in 

a  closed  retort,  the  volatile  products  being  condensed.    These 

form  a  valuable  liquid  fuel.  — H.  K.  T. 


Improvements  in  Furnaces.  E.  G.  Brewer,  Loudon.  Froii: 
La  Societe  E.  Herrmann  and  Cohen,  Paris,  France. 
Eng.  Pat.  12,930,  July  14,  1892. 

The  grate  of  this  furnace  consists  of  four  parts — B,  C,  G, 
and  D.  The  fuel  is  forced  into  the  furnace  from  the 
hopper  A  by  means  of  the  rotary  feeder  K,  and  is  first 
supported  by  the  grate  B  and  the  upper  part  of  C.  It 
here  undergoes  partial  combustion  by  means  of  the  air 
supplied  through  the  lateral  orifice  G"  and  the  orifices  at  g. 
The  latter  air  supply  is  separated  by  means  of  the  plate  g 
from  that  entering  lower  down  through  the  butterfly  valves 
of  the  furnace  door. 


ImPEOVEMENTS    IX    FCKXACES. 

Whilst  resting  on  the  bars  B  the  fuel  is  subjected  to  the 
radiant  heat  from  the  arch  E.  It  becomes  coked,  and  gives 
off  inflammable  gases,  which  arc  burnt  in  the  furnace  by 
air  arriving  through  the  bars  C.  When  the  fuel  ai rives 
at  the  bars  C  it  is  iu  the  form  of  coke,  whilst  G  and  I) 
receive  only  clinker.  In  order  to  remove  the  latter,  the 
grate  G  is  turned  on  its  pivot  g'  by  means  of  the  lever  G' 


Process  of  and  Apparatus  for  Preparing  Tar,  Oil, 
Paraffin,  Pitch,  Heating  and  Illuminating' Gases,  and 
Large  Coke  from  Fibrous  Organic  Materials  such  as 
Peat  and  Lignite.  P.  Jensen,  London.  From  M. 
Ziegler,  Xachterstedt,  Germany.  Eng.  Pat.  17,484, 
September  30,  1892. 

The  most  important  points  which  need  mention  are  those 
referring  to  the  structure  of  the  coke-oven  and  to  the 
method  of  coking. 

The  coke-oven  consists  of  a  large,  vertical,  cylindrical 
space,  closed  at  the  top  by  means  of  a  plug-valve,  and 
sutrounded  by  heating  flues ;  this  space  is  divided  by  a 
horizontal  partition  into  an  upper  drying  chamber,  the 
walls  of  which  are  made  of  cast  iron,  and  a  lower  coke 
chamber,  the  walls  of  which  are  of  brickwork ;  both 
chambers  contain  an  inner  cylindrical  column,  consisting  of 
flat,  round  plates,  which  occupy  the  centre  of  the  cylindrical 
space  from  top  to  bottom. 

Prepared  blocks  of  turf,  about  6  in.  in  length,  and 
previousl3-  dried  in  the  condensers  mentioned  below,  are 
introduced  into  the  upper  chamber,  and,  owing  to  the  conical 
top  of  the  central  column,  are  brought  into  close  pro.ximity 
with  the  heated  iron  walls ;  the  water  vapour  evolved  is 
drawn  off  by  means  of  a  suction-pump.  The  turf  is  then 
allowed  to  drop  into  the  lower  chamber,  where  it  is  con- 
verted into  coke,  the  gases  being  drawn  off  by  means  of 
exhausters :  the  finished  coke  passes  into  a  conical 
chamber,  provided  at  its  bottom  or  apex  with  a  large  plug- 
valve,  and  finally  falls  into  a  tank,  cooled  by  a  water- 
jacket,  where  it  is  quenched  with  steam. 

The  gases  evolved  during  the  coking  process  are  passed 
through  condensers  to  free  them  from  water  and  tar,  and 
are  then  employed  for  heating  the  coke-oven. 

The  working  of  the  oven  is  continuous  and  the  coke  is 
obtained  in  large,  firm  blocks  ;  the  tar  is  worked  up  in  the 
usual  manner. — F.  S.  K. 


Improvements  in  and  Connected  with  the  Manufacture  of 
Illuminating  Gas  from  Water  and  Fluid  Hydrocarbons. 
T.  G.  Springer,  London.  Eng.  Pat.  17,978,  October  8, 
1892. 

YARiors  improvements  are  described  in  this  patent,  the 
principal  object  being  to  secure  economical  working. 

In  the  first  place  the  products  of  combustion  formed 
during  the  heating  of  the  fuel  are  burnt  iu  the  usual 
manner  iu  a  chamber  containing  refractory  material ;  the 
gases  from  this  chamber,  instead  of  being  allowed  to 
escape,  are  passed  through  the  furnace  of  the  steam-boiler 
which  is  employed  in  the  production  of  the  water-gas,  so 
that  a  saving  of  fuel  is  effected. 

In  the  second  place  the  small  quantity  of  illuminating 
gas  which  is  left  in  the  cupola  at  the  time  of  the  reversal 
of  the  apparatus  is  also  utilised  for  the  production  of 
steam. 

Thirdly-,  the  manufactured  gas  from  the  fixing  chamber 
is  passed  through  a  vessel  containing  the  pipes  through 
which  the  oil  is  flowing  under  pressure  to  the  chamber 
where  it  meets  the  water-gas  ;  the  oil,  thus  heated,  is 
immediately  vaporised  on  issuing  from  the  pipes  and  is 
readily  taken  up  by  the  water-gas. 

Improved,  moveable,  hollow  furnace  bars,  through  which 
water  circulates,  are  employed  to  obviate  the  frequent 
opening  of  the  ash-pit  door  of  the  furnace. — F.  S.  K. 


A  Nejv  or  Improved  Apparatus  Jor  Carburetting  Gas  and 
Air  for  Illuminating  and  Heating  Purposes.  A.  W. 
Wells,  Harlesden,  Middlesex.  From  F.  Yernie,  Brussels, 
Eng.  Pat.  19,483,  October  29,  1892. 

The  usual  method  is  employed  for  carburetting  the  gas  or 
air,  namel}',  that  of  passing  the  gas  through  a  vessel 
supplied  with  oil ;  the  essential  features  of  the  patent  are 
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novel  devices  for  ensuring  the  saturation  of  the  gas  and 

for  preventiiifi  the  freeziug  of  the  carburettor. 

Tlie  carl)uii'ttor  consists  of  three  concentric  chambers, 
which  iire  filkil  with  perforateil  cylinders  restinj^  upon 
cloth.  The  cylinders  in  the  outer  chuinher,  into  which  Ihe 
fjus  lirst  enters,  are  tilled  with  porous  wood-tibre  which  is 
saturated  witii  oil  by  capillary  absorption  ;  the  cylinders 
in  the  middle  chamber  contain  asbestos,  and  serve  to  partly 
free  the  gas  from  excess  of  oil ;  the  innermost  chamber 
contains  cylinders  filled  with  a  bad  conductor  of  heat,  such 
as  charcoal,  and  serves  as  a  condensing  chamber  in  which 
the  excess  of  oil  is  completely  removed.  Above  and 
below  the  central  and  middle  chambers  are  spaces  con- 
taining a  bad  conductor  of  heat  to  protect  the  chambers 
from  changes  of  temperature  ;  this  object  is  also  secured 
by  completely  surrounding  the  carburettor  with  a  water- 
jacket. — F.  8.  K. 


III.-DESTRUCTIYE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

On  Pi/ridiiic  liases  in  Mineral  Oils.     K.  Zaloziecki. 
Mouatsh.  Chem.  13,  498—503. 

Mi.NEKAL  oils  contain  as  a  rule  but  slight  quantities  of 
nitrogen,  varying  between  O'Ol  and  O'l  per  cent.,  and 
reaching  only  occasionally  as  much  as  1  •  1  per  cent. 
When  dealing  with  such  small  quantities,  it  is  a  difficult 
task  to  ascertain  the  combinations  in  which  thi  nitrogen 
is  present.  So  far  ammonia,  ammonium  carbonate,  and 
benzo-isonitrile  have  been  discovered  either  in  the  crude 
oils  or  in  their  products  of  distillation,  and  lately  alkaloid 
bases  have  been  ouserved  by  Bandrowski  in  the  crude  oils 
of  Slobodarungurska. 

The  author  made  further  investigations  on  this  subject. 
The  waste  acid  from  Boryslaw  oil,  as  obtained  at  the 
Drohobycz  works,  has  been  diluted  to  106"  Tw.,  to  separate 
tarr}'  matters,  the  clear  liquor  drawn  off,  made  alkaline  with 
lime,  wherehy  the  original  aromatic  odour  changes  into 
the  characteristic  pyridine-like  odour.  On  treating  the 
mass  with  a  current  of  steam,  oily  drops  are  obtained. 
These  are  separated  from  the  water,  treated  with  hydro- 
chloric acid,  and  then  with  alkali,  and  redistilled.  The 
oily  mass  possesses  the  smell  of  pj'ridine.  It  is  .slightly 
soluble  in  water,  easily  in  ether,  alcohol,  and  acids.  The 
analysis  of  the  platinum  double  salt  shows  the  presence  of 
several  bases  free  from  oxygen — very  likely  hydrated 
pyridine  derivates — seeing  that  part  of  the  platiuum  double 
salt  is  decomposed  by  hot  water,  according  to  Anderson's 
reaction. 

This  is  of  great  interest  for  the  genetic  theories  of  the 
mineral  oils,  as  pyridine  compounds,  normal  or  hydrated, 
are  products  of  fermentation  and  decomposition  of  the 
animal  body. — II.  A. 


n.-COLOURING  MATTERS  AND  DYES. 

A  New  Si/nlhesis  by  means  of  Diazo  Compounds.     II. 
E.  Hirsch.     Ber.  25,  1973-1975. 

In  a  previous  paper  (Ber.  23,  3705  ;  this  Journal,  1892, 
354)  the  author  has  described  the  reaction  which  takes 
place  when  diazo  compounds  are  heated  with  phenols, 
yielding  iu  the  case  of  diazobenzene  and  phenol,  o-  and 
;;-hydrox)--diphenyl,  diazohj'droxybenzene  being  formed 
as  an  intermediate  product.  He  has  now  extended  the 
reaction  to  analogous  nitrogen  compounds,  and  states  that 
diazoamldobenzeue  when  heated  with  aniline  yields  amido- 
diphcnyl  and  diphenylamine.  The  formation  and  decom- 
position of  the  diazoamidobeuzene  are  carried   out  in  one 


operation.  The  diazo  solution  from  50  grms.  of  aniline. 
ISOgrms.  of  :i()  j)er  cent,  hydrochloric  acid,  100  grms.  of 
water  and  ice,  and  :','.(  grms.  of  sodium  nitrite  in  100  cc.  of 
water,  is  mixed  with  950  grms.  of  aniline,  made  alkaline 
with  caustic  soda,  and  the  oil,  after  separating,  dried  with 
calcium  chloride.  It  is  then  warmed  in  a  flask  to  about 
150^  C.,  and  the  temperature  gradually  raised  to  190', 
when  the  greater  part  of  the  aniline  di^tils  off.  When  the 
thermometer  has  risen  to  20iy  the  residual  ".;ases  are 
boiled  with  10  times  the  weight  of  water  and  hydrochloric 
acid  added  until  neutral.  The  ru(uid  becomes  a  deep  red, 
due  to  the  formation  of  amidoazobenzene  hydrochloriile. 
Caustic  soda  is  then  slowly  added  when  the  greater  part 
of  the  amidoazobenzene  separates  and  dissolves  with  other 
impurities  iu  the  layer  of  diphenylamine  floating  on  the 
surface.  The  aqueous  portion  separated  by  filtration  is 
treated  with  sodium  sulphate,  when  p-amidodiphenyl 
separates  out  as  sulphate.  The  filtrate  is  made  alkalme 
and  the  oil  which  separates  fractionated  ;  the  fraction 
boiling  above  275"  C.  is  nearly  pure  o-amidodiphenyl. 
Both  bases  are  purified  by  crystallising  their  salts.  The 
yield  is  about  50  per  cent,  of  the  aniline  used  ;  45  grms.  of 
the  bases  were  obtained  whilst  900  grms.  of  aniline  were 
recovered.  An  ex^:eriment  to  obtain  phenylquinoline  by 
heating  quinoline  with  diazobenzene  did  not  tiucceed,  but 
the  author  states  that  a  considerable  (juantity  of  amido- 
azobenzene was  formed  luring  the  reaction.     T.  .\.  L. 


Contributions  to  our  Knowledge  of  the  0.razine  (Colouring 
Matters.  R.  Xietzki  and  A.  Bossi.  Ber.  25,  2994 — 
3005. 

The  authors  have  investigated  the  action  of  aromatic  amines 
on  oxazines  such  as  gallocyanine,  Meldola's  blue,  &c.,  and 
preface  their  work  with  observations  as  to  the  nomenclature 
of  the  oxazines.  They  object  to  the  term  oxazine,  which 
they  think  should  be  retained  for  the  eurhodoles  which  are 
hydroxy  derivatives  of  the  azines,  and  suggest  the  names 
oxazone  and  oxazime  for  bodies  which  contain  the  following 
groups  : — 

0  =   /\  —0—  /\  HX  =  /\  —  O  — 


Oiazone. 


\/ 


=  X  — 

Oxaziuie. 


The  corresponding  compounds  of  the  methylene-blue 
series  would  be  known  as  thiazones  and  thiazimes. 

1.  Action  of  Aniline  on  Gallocyanine.  —  Xietzki  and 
Otto  (Ber.  21,  1745  ;  this  Journal,  1888,  559)  described  a 
body  formed  by  this  reaction  assuming  that  two  molecules 
of  aniline  reacted  with  one  molecule  of  gallocyanine  with 
elimination  of  one  molecule  of  water.  Later  investigations 
have  shown  that  the  following  reaction  takes  place  : — 

C15H1.2N2O5  +  CfiH^NHa  =  CO2  +  Ho  +  aoHj-XsO.. 

If  the  operation  be  conducted  in  a  closed  vessel,  absorption 
of  oxygen  takes  place,  but  this  absorption  does  not  appear 
to  affect  the  yield,  which  remains  the  same  whether  the 
experiment  be  conducted  in  a  current  of  air  or  of  carbon 
dioxide,  and  is  about  50 — 60  per  cent,  calculated  on  the 
gallocyanine.  This  absorption  of  oxygen  does  not  take 
place  in  the  case  of  the  formation  of  the  colouring  matter 
known  as  "  Prune  "  obtained  by  the  action  of  aniline  on 
gallocj-anine  methyl  ether,  the  formula  for  which  is 
CjoHoiXyC  )5,  as  already  determined  by  Xietzki  and  Otto, 
from  which  it  would  appear  to  he  an  addition  product  of 
aniline  and  gallocyanine  methyl  ether.  In  the  case  of 
gallocyanine  anilide  a  similar  addition  product  appears  to 
be  formed  when  the  components  are  ground  together  in  the 
cold.  The  mass  becomes  crystalline  and  no  carbon  dioxide 
is  given  off.  That  this  is  not  a  simple  aniline  salt  of 
gallocyanine  is  shown  by  the  fact  that  the  substance  maybe 
treated  with  dilute  hydrochloric  acid  without  regeneratino- 
gallocyanine.  On  attempting  to  purify  the  body  by 
recrystallisation  it  forms  gallocj'auine  anilide  on '  even 
gentle  warming  and  it  would  appear  that  the  carboxyl 
group    is    replaced   by  the  aniline   rest    with   evolution  of 
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carbon  dioxide,  a  reaction  which  cannot  take  place  in  the 
case  of  the  methyl  ether.  It  would  thus  appear  that  the 
formula  of  the  body  is — 

OH 

/\  -O- 


0 


— N  = 


XHC.H, 


2.  Action  of  Aniline  on  M'eldola's  Naphthol-blue. — The 
condensation  takes  place  very  easily.  It  is  only  necessary 
to  heat  a  salt  of  Xaphthol  blue  with  an  excess  of  aniline  on 
the  water-bath  and  precipitate  the  salt  of  the  new  colour 
base  by  the  addition  of  alcohol.  In  order  to  obtain  it  free 
from  zinc,  a  solution  of  the  commercial  zinc  double  salt  of 
naphthol  blue  was  precipitated  by  dilute  nitric  acid,  and  the 
nitrate  thus  obtained  heated  with  aniline.  The  nitrate  of 
the  new  colour  base  was  converted  into  the  base  and  this 
into  the  hydrochloride.  This  salt  is  sparingly  soluble  in 
water  and  cold  alcohol,  and  cr3sta!lises  from  the  latter  in 
loDff,  shiny,  green  needles.  The  base  is  precipitated  from  an 
alcoholic  solution  of  the  hydrochloride  by  ammonia  and 
forms  fine  brownish  needles  of  the  formula,  C24H19OX;,, 
insoluble  in  water  and  alcohol.  The  salts  dye  animal  fibres 
and  vegetable  fibres  mordanted  with  tannin  a  greenish-blu", 
which  is  turned  red  by  weak  alkalis.  The  formation  of  the 
body  from  the  chloride  of  naphthol  blue  is  expressed  bj'  the 
equation — 

C'lsHisXpCl  +  CfiHjXH;  =  Ci^H-^oXaOCl  +  Ho 

and  its  constitution  as  follows  :  — 
CI 


(CH3)„X 


\/ 


—  O  — 
=X  — 


-XHCfiHj 


\/ 


whereas  the  formula  of  the  base,  which  does  not  ccntain 
water  and  has  only  weak  basic  properties,  would  be — 


(CH,),X 


-0  — 

x  = 


^XC^H, 


If  this  view  be  correct,  the  body  belongs  to  the  Xile-blue 
series  and  is  a  phenyl  derivative  thereof.  Xile-blue  is  pre- 
pared by  the  action  of  7iitrosodimethyl-/«-amidophenol  on 
a-naphthylamine  — 


CCH3),X- 


OH 


—  X  H 

() 


-NHo 


/\ 


and  by  substituting  phenyl-a-naphthylaraine  for  the 
a-naphthylamine  in  the  above  reaction  a  base  is  obtained 
identical  in  every  respect  with  that  formed  by  the  action  of 
aniline  on  :Meldola's  blue.  Both  bases  melt  at  27.j^,  and 
both  give  the  same  absorption  spectra.  Another  body 
belonging  to  the  same  class  is  Witt's  cyanamine,  produced 
by  the  action  of  alcoholic  potash  on  Meldola's  blue,  the 
same  substance  being  obtained  by  the  action  of  dimethyl-;)- 
phenylene  diamine  on  Meldola's  blue,  and  having  the 
formula — 


Cl 


(CH3)2X= 


/\ 


O  — 


— XH-CcH,— XcCH.,), 


\/ 


=  X 


Attempts  to  prepare  Xile-blue  by  treating  Meldola's  blue 
with  ammonia  only  yielded  cyanamine,  and  in  general  those 
amines  which  reacted  most  easily  were  aniline  and  its 
homologues,  whilst  of  the  fatty  amines  only  secondary  ones, 
sucb  as  dimethylamine,  appeared  to  react. 

The  paper  concludes  with  a  description  of  the  colouring 
matter  Muscarine,  a  condensation  product  of  nitrosodi- 
methylaniline  and  2' 7  dihydroxynaphthalene,  and'  hence  a 
hydrox^-l  derivative  of  Meldola's  blue,  which  it  resembles  in 
several  particulars.     Its  formula  is — 

OH 

I 
/\ 


Cl 


=  x- 


/\/ 


(CH3).,X.-=  1^  /' 


— O  — 


\/ 


and  it  reacts  with  aniline  in  a  similar  manner,  giving  the  body 
C24H.20X3O2CI.  It  would  thus  appear  that  by  the  action  of 
aniline  on  oxazines  the  nitrogen  of  the  aniline  forms  the 
linking  atom,  and  the  replacement  most  generally  takes  place 
in  the  position  para  to  the  imido  group  of  the  oxazine  ring. 
In  the  case  of  gallocyanine,  the  para  position  being  occupied, 
the  aniline  rest  enters  ortho  to  the  imido  group,  but  a  replace- 
ment like  this  only  takes  place  when  an  easily  removeable 
group  occupies  this  position,  for  in  the  case  of  resorufine 
and  resorufamine,  which  contain  a  substituted  para  but  a  free 
ortho  position,  no  condensation  with  aniline  or  analogous 
bases  takes  place. — T.  A.  L. 


\/ 


On  Dinitro-chlorotolnene  and  its  use  in  the  Si/n thesis  of 
Azitie  Colouring  Matters.  K.  Xietzki  and  E.  Kehe. 
Ber.  25,  300.5—3009. 
Br  the  action  of  nitrosulphuric  acid  on  o-chlorotoluene 
(prepared  by  Sandmeyer's  reaction  from  o-toluidine)  a 
dinitro-chlorotoluene  is  obtained.  A  mix 'ure  of  three  parts 
by  weight  of  nitric  acid  of  sp.  gr.  r48  and  [•  parts  by  weight 
of  concentrated  sulphuric  acid  is  cooled  and  1  part  by  weight 
of  ehlorotolueue  is  added,  the  temperature  finally  being 
kept  for  some  hours  at  80"  C.  The  product  when  poured  on 
to  ice  3'ields  an  oil  which  crystallises  on  standing,  and  the 
crystals,  purified  by  recrystallisation  from  alcohol,  form 
needles  easily  soluble  in  alcohol  and  ether,  melting  at  45^  C. 
The  constitution  of  this  body  was  determined  in  two  ways  : 
1.  By  heating  the  substance  with  alcoholic  ammonia  a 
dinitro-toluidine  was  obtained  melting  at  208°  C.  identical 
with  that  obtained  by  the  action  of  ammonia  on  dinitro-o- 
cresol  ethyl  ether  (Stiidel,  Annalen,  217,  1«3).  2.  By  boiling 
the  bod\-  with  alcoholic  potash  it  is  converted  into  dinitro- 
o-cresol  melting  at  8.j'  C.  (Xoltingand  Salis,  Ber.  14,  987). 
These  substances  having  a  known  constitution,  it  follows 
that  the  groups  have  the  following  positions  in  dinitro-chloro- 
toluene: C,-,HX'H,Cl(N0o).CH3:Cl:X0,,:X0o  =  l  :  2  :  3  :  5. 
On  reduction  it  is  converted  into  chlorotoluylene  diamine, 
which  crystallises  from  water  in  long  needles  melting  at 
73^.  The  salts  crystallise  well,  but  are  easily  soluble  in 
water.  A  diacetyl  derivative  is  obtained  on  heating  with 
acetic  anhydride.  The  dinitro-chlorotoluene,  like  the  cor- 
r^'sponding  benzene  derivative,  reacts  easily  with  amines 
which  replace  the  chlorine  atom.  By  the  action  of  aniline, 
dinitro-tolylphenylamine  is  obtained  in  red  plates  melting 
at  1G9^.  In  the  case  of /J-phenA'lene  diamine  two  reactions 
can  take  place,  one  molecule  of  the  diamine  interacting 
with  one  or  two  molecules  of  dinitro-chlorotoluene.  In  the 
first  case,  dinitro-tolylamidophenylamine  is  formed,  giving 
almost  black  needles  sparingly  soluble  in  alcohol  and 
melting  at  170'.  It  forms  a  yellow  sulphate  easily  soluble 
in  hot  dilute  sulphuric  acid,  and  an  acetyl  derivative  melting 
at  210".  With  two  molecules  of  dinitro-chlorotoluene, 
tetranitroditohl-p-phcnylene  diamine  is  obtained.  This 
crystallises  from  nitrobenzene  in  small  brownish-red  needles 
melting  above  330",  and  can  be  separated  from  the  other 
product  owing  to  its  insolubility'  in  hot  dilute  acids.  The 
following  compounds  have  also  been  prepared :  dinitro-tolyl- 
fi-naphthylamine,  red  prisms  melting  at  142^;  dinitro- 
ditolylamine  from  o-toluidine,  brown  needles    melting   at 
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135*^ ;  dinitro-amido-dilolylamine  from  m-toluylene  diamine, 
broi  /.y  j)I;ites  ineltiiifr  at  148'^.  By  the  action  of  dinltro- 
chliTotoliu'iio  oil  (liiiu'thyl-/>-plii'ii3luiie  (liaiiiiiie  a  C()iiii)ouii(l 
is  foiiuud  « liich  on  ri-diiction  is  isomeric  with  the  leuco 
hasi-  of  \\'itt's  tohiyk'ne-bhie.  The  nitro  compound 
formed  by  tliis  reaction  ^'ives  brownish-bhick  needles  easily 
soluble  in  dilute  mineral  acids.  On  reduction  with  stannous 
chloride  and  hydrochloric  acid  a  tin  double  salt  of  the 
new  base  sparingly  soluble  in  concentrated  hydrochloric 
acid  can  be  o])tained.  The  liydrochloridc  oxidises  very 
o.'isily,  and  could  not  be  prepared  in  a  pure  state.  It  turns 
blue  in  the  air,  giving  a  shade  similar  to  toluylene-blue.  The 
bas(.  lias  the  following  constitution:  — 

CH3      H 

/\  -X-  /\ 


ir.,N 


NIL 


jjrcii:,). 


Tlie  corresponding  azine  was  obtained  by  dissolving  SOgrms. 
of  the  above  tiu  double  salt  in  1  litre  of  water,  and,  after 
neutralisation  with  calcium  carbonate,  adding  30  grms.  of 
W'eldon  mud  containing  GO  per  cent,  of  MuO^.  The 
mixture  is  then  heated  on  the  water-bath  until  the  blue 
colour  has  disappeared  and  given  place  to  a  reddish-brown. 
After  filtering,  tlie  aziue  is  obtained  by  extracting  the 
residue  with  alcohol  and  purified  by  precipitation  with 
water  and  ammonia,  and  repeated  crystallisation  from 
dilute  alcohol,  when  it  separates  out  in  coppery  needles. 
The  base  is  anhydrous  at  100',  thus  differmg  from  Witt's 
toiuylene-rcd,  which  only  loses  its  water  of  crj'stallisation  at 
IGO^.  It  dissolves  in  water  with  a  3-ellowish-browa  colour, 
and  in  ether  with  a  greenish-yellow  fluorescence.  The  salts 
resemble  those  of  toluylene-red,  but  are  somewhat  yellower, 
a  difference  most  marked  in  comparative  dyeings  on  silk, 
l.'oncentrated  sulphuric  acid  gives  a  green  solution,  which 
on  dilution  with  water  changes  through  blue  to  red.  In 
conclusion  the  formula  of  toluylene-red  and  of  the  new 
aziue  are  compared — 

H,C  /\  -X-  /\ 
H.,N  1^  -X-  \^J  XrCH,), 
Toluylene-red. 
CH3 

/\  _x-  /\ 

I-LX  \^)  -X-  M  X(CH3)., 

Isomeric  bodv. 

— T.  A.  L. 


'  On  m-Amidodialki/l-o-tolnidine — 

(1.2.5)  C„  tf  3 .  CH;, .  Nli. .  NH. 
and  its    Convertibility  into    Methylene- Ulne    Colouring 
Matters.     A.  Bernthseu.     Ber.  25,  3128 — 3139. 

The  paper  commences  with  a  short  .  summary  of  the 
methods  for  producing  colouring  matters  of  the  thionine 
group,  as,  for  instance,  methylene- blue,  whilst  the  newer  or 
so-called  "  thiosulphonic  acid  "  method  by  the  oxidation  of 
equimolecular  parts  of  a  monamine,  a  p-diamine,  and  a 
hyposulphite  is  described  in  detail.  According  to  some  of 
the  author's  previous  work  (Annalen,  251,  1 ;  this  Journal, 
1889,  452)  the  first  stage  of  the  reaction  is  the  oxidation  of 
the  ;i-diamine  and  one  molecule  of  the  hyposulphite  to  form, 
for  instance,  amido-dimethylaniline  thiosulphonic  acid — 

(SO3H .  S)C6H3 .  NH2[N(CH3).] 
Further  oxidation  in  presence  of  a  monamine  yields  a  green 
mdamine  such  as  tetramethylindamine  thiosulphonic  acid — 

XK, 
or         ^,/  \S.S03\ 


,XK, 

\s.so. 


X 


■CgH^— XK; 


\ 


CfiH^=:XE. 


/ 


which  then,  on  still  further  oxidation,  is  converted  into 
metliylene-bliie — 

/C,ir-X(CH3)., 

<    > 

^C,,H3-.X(CH3).,Ci 

lu  order,  therefore,  that  diamine.^  may  be  capable  of  pro- 
ducing colouring  matters  of  this  series  they  must  fulfil 
certain  conditions.  Of  /^-diamines  only  those  arc  of  use 
which  contain  a  non-alkylated  aniido  L'rou[(  and  have 
the  general  formuke  XHo..\.XH, ;  XH1J..\.XH.,  and 
XHo.X..XH._..  Thus  tetramethyl-/;-phenylenediamiiie  will 
not  give  a  thionine  colouring  matter.  As  regards  the 
monamine  its  amido  group  may  be  free,  partially  or  fully 
alkylated,  the  only  condition  necessary  being  that  the 
position  para  to  the  amido  group  shall  be  unoccupied. 
According  to  Weinberg,  however  (Ber.  25  1610),  the 
/j-amido-diethyl-o-toluidine  does  not,  on  oxidation  with 
chromate  in  presence  of  thiosulphate,  yield  a  thiosulphonic 
acid.  Bernth.scn  fiuds  that  Wi-anido-dimethyl-o-to'uidine 
[CH;,:  N(CH3)2:  XH.,  =  1:2:5],  or  the  corresponding 
diethyl  derivative,  does  yield  a  thiosulphonic  acid  when 
oxidised  in  presence  of  thiosulphate,  and  this,  on  further 
oxidation  together  with  dimethylaniline,  gives  a  colouring 
matter  very  similar  to  mjthylene-blue,  which  he  terms 
homomethylene-blue.  He  starts  with  nitro-o-toluidine  of 
melting-point  129-5  [CH^:  XH.  :  XOo  =  1:2:5],  converts 
this  into  the  dimethyl  derivative  and  reduces  it.  The 
oxidation  of  this  amido-dimethyl-o-toluidine  with  chromite 
in  presence  of  thiosulphate  yields  a  well  characterised 
thiosulphonic  acid — 

1  2  5  4  or  I! 

CcH.,(C  H3)(X  [CH3].,)(NH2)  (S .  SO3H) 

This  on  oxidation  together  with  dimethylaniline  gives  an 
insoluble  green  indamine  thiosulphonate — 

,C6H,(CH3).X(CH3), 

n/       ~"\S.S03  \ 

^CoH,=X(CH3).,/ 

from  which  the  homomethylene-blue  is  obtained. 
,C,3H,(CH3).X(CH3)., 
x/       >S 

^C„H3=X(CH3).X"I 

The  amido-diethyl-o-toluidine  behaves  similarly,  and  o-amido- 
dimethyl  -  m  -  toluidine  [CII3  :  X(CH3),, :  XH.  =  1:3:6], 
vrhich  has  also  been  investigated,  gives  colouring  matters 
of  the  thionine  class.  The  m-nitro-o-toluidine,  melting  at 
129'*  5,  was  obtained  by  nitrating  o-acetoluide.  This  on 
heating  with  methyl  iodide,  methyl  alcohol,  and  caustic  soda 
in  an  autoclave  gave  a  mixture  of  mono-  and  dimethyl- 
nitrotoluidines,   which   were   separated    by    two    methods. 

1.  The  mixture  was  heated  with  three  times  its  weight  of 
acetic  anhydride,  poured  into  water,  and  distilled  with 
steam,  when  the  dimethyl-nitro-toluidme  volatilises.  The 
acetyl  derivative  which  remains  behind  crystallises  in  light 
yellowish  rhombohedra  from  dilute  alcohol,  melting  at  97'. 

2.  The  mixture  was  treated  with  an  excess  of  dilute  sul- 
phuric acid  of  sp.  gr.  1- 15  in  the  cold,  when  the  monomethyl 
derivative  remains  for  the  greater  part  undissolved.  The 
sulphuric  acid  solution  is  diluted  and  made  alkaline,  and  the 
base  which  separates  is  dissolved  in  hydrochloric  acid,  and 
this  solution  treated  with  sodium  nitrite  to  convert  any 
monomethyl  derivative  present  into  the  nitrosamine,  which 
is  removed  by  shaking  with  ether  or  chloroform.  This 
substance  separates  as  an  almost  colourless  oil,  which 
crystallises  on  standing  and  melts  at  65'.  On  heating  with 
alcoholic  hydrochloric  acid  it  yields  m-nitro-monomethyl-o- 
toluidine,  which  is  sparingly  soluble  in  alcohol  and  forms 
yellow  plates  melting  at  137'.  After  separating  the 
nitrosamine  from  the  solution  as  above,  the  m-nitro-dimethyl- 
o-toluidine  is  obtained  by  neutralising  the  solution  with  an 
alkali.  This  substance  crystallises  in  small  plates  or 
needles  melting  at  47'* 5,  and  is  very  easily  soluble  in 
alcohol  and  ether.     On  reduction  with  hvdrochloric  acid  and 
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zinc-dust  in  the  cold  it  yields  m-amido-dimethyl-o-toluidine, 
which  hoils  at  253° — 254''  and  melts  at  47°.  The  alcoholic 
solution  wheu  treated  with  the  calculated  amount  of  sul- 
phuric acid  gives  a  white  precipitate  of  the  sulphate 
(CgHijX.OoHoSOj,  which  is  very  easily  soluble  in  water.  A 
dilute  solution  of  this  salt  shows  the  following  reactions  : — 
Ferric  chloride  gives  a  bluish-red  colour,  which  turns  violet 
on  the  addition  of  hydrochloric  acid,  and  on  warming  the 
solution  smells  of  quinone.  Bichromate  gives  a  purple-red 
and  iodine  a  red  coloration.  An  alkaline  solution  of 
a-r.aphthol  and  potassium  ferricvanide  gives  the  deep  blue 
indophenol  rea^-tion.  Bichromate  in  presence  of  dimethyl- 
aniline  hydrochloride  gives  a  deep  green  iudamine,  which, 
however,  is  onl}'  stable  in  a  neutral  solution  or  in  one 
slightl}'  acid  with  acetic  acid,  and  is  changed  to  a  dirty 
brown  bj-  adding  acetic  acid.  A  solution  of  the  perfectly 
pure  base  in  hydrochloric  acid  gives  no  thionine  colouring 
matter  with  hjdric  sulphide  and  ferric  chloride.  The  con- 
version of  the  dimethyl-/)-toluylene  diamine  into  the 
thiosulphonic  acid  is  nearly  quantitative  in  presence  of 
acetic  acid  (Ann.  251,  501.  The  acid  can  be  purified  by 
crj-stallisation  from  water,  forming  small  prisms  which  melt 
at  about  240°.  On  warming  with  caustic  soda  a  yellow 
precipitate  of  the  bisulphide  of  amido-dimethyl-o-toluidine  is 
obtained,  and  reduction  with  zinc-dust  and  hydrochloric 
acid  gives  the  corresponding  mercaptane — 

CgH., .  CH3 .  XCCH^), .  NHo .  SH 

which  can  be  separated  as  a  zinc  salt,  and,  like  the  bisul- 
phide, gives  an  easily  soluble  indamine  sulphide  with 
dimethylaniline.  This  on  boiling  yields  the  corresponding 
thionine  colouring  matter.  The  formation  of  the  indamine 
thiosulphonate  bv  oxidation  of  the  dimethyl-p-toluylene 
diamine  thiosulphonic  acid  with  bichromate  in  presence  of 
dimethylaniline  is  best  carried  out  by  converting  the  1 .2.  5 
amidodimethyl-o-toluidine  into  its  thiosulphonic  acid,  and, 
without  separating  the  latter,  adding  dimethylaniline  hydro- 
chloride and  bichromate  corresponding  to  two  atoms  of 
oxygen.  After  a  short  time  the  solution  forms  a  thick 
paste  of  green-bronzy  needles  of  the  tetramethyl-homo- 
indamine  thiosulphonate  having  the  formula,  Ci^H.^iNgSoOg. 
Un  treating  this  according  to  Ger.  Pat.  46,805  (boiling  with 
zinc  chloride  solution)  it  is  converted  into  homomethylene- 
blue.  Corresponding  ethyl  derivatives  of  m-nitro-o-toluidme 
are  also  described.  Xitro-ethyl-o-toluidine  crystallises  from 
alcohol  in  dark  yellow  plates  of  melting-point  98°.  Its 
acetyl  derivative  crystallises  from  dilute  alcohol  in  plates  or 
prisms  melting  at  97".  The  7«-nitro-diethyl-c-toluidine  is  a 
transparent  yellow  oil  very  slightly  soluble  is  water.  On 
reduction  it  forms  o-dicthyl-;j-toluylene  diamine — 

(1.2. 5)CoH3CH3 .  X(C,H5).; .  XHo 

boiling  at  2C6°— 267°.  A  dilute  aqueous  solution  of  the 
sulphate  gave  a  purple-red  coloration  with  ferric  chloride 
on  standing  and  a  red  coloration  in  the  same  way  with 
bichromate.  An  alkaline  solution  of  o-naphthol  and  a  drop 
of  potassium  ferricyanide  solution  gave  a  violet-red  colora- 
tion or  precipitate.  Bichromate  and  dimethylaniline 
hydrochloride  gave  a  dirty  reddish-brown  coloration,  but  no 
green  indamine  was  observed.  The  conversion  into  the 
thiosulphonic  acid  and  the  blue  thionine  colouring  matter 
take  place  as  in  the  case  of  the  methyl  derivative,  although 
the  reactions  do  not  proceed  so  satisfactorily.  The  author 
considers  his  experiments  show  that  there  is  no  essential 
difference  between  the  behaviour  of  amidodimethylaniline 
and  its  homologues  of  the  tolyl  series  as  regards  the 
formation  of  thionine  colouring  matters,  and  does  not  accept 
Weinberg's  hypothesis  of  the  quaternary  character  of  the 
dialkylated  p-toluylene  diamines  and  the  pseudotertiary 
character  of  ?;j-amido-monoalkyl-o-toluidine. — T.  A.  L. 


further  derivatives  of  the  series  are  described  in  the  present 
paper.     Acelylnitroindazole — 

y  CH  . 


On  Derivatives  of  Indazole.  II.     O.  X".  Witt,  E.  X'olting, 
and  E.  Grandmougin.     Ber.  25,  3149—3156. 

The  authors  have  previously  described  (Ber.  23,  3635)  a 
reaction  in  which  they  obtain  indazole  derivatives  by  a 
sdecomposition   of    wi-nitro-o-diazotoluene    chloride.      Some 


NO..C„H, 


\ 


X.COCH. 


N 


crj'stallises  from  dilute  alcohol  in  long,  flat  needles,  melting 
at  140°.  Attempts  to  reduce  it  in  order  to  obtain  an 
indazole  derivative  acetylated  in  the  indazole  ring  proved 
fruitless,  as  the  substance  underwent  simultaneous  saponifi- 
cation, yielding  amido-indazole  melting  at  210°.  On  heating 
this  with  glacial  acetic  acid  it  yields  acetylamidoindazole — 


CH;,CO.XH.C,H, 


\i 


XH 


which  is  less  soluble  in  water  than  the  base,  but  dissolves 
easily  in  alcohol  and  crystallises  from  dilute  alcohol  in  long, 
white  needles  melting  at  248°.  It  is  easily  saponified  by 
heating  with  concentrated  hydrochloric  acid  or  with  caustic 
soda,  and  then  shows  all  the  characteristics  of  a  primary 
amine.  If  the  acetylation  be  carried  further  by  continued 
heating  with  acetic  anhj'dride  a  diacetyl  compound  is 
formed,  melting  at  184° — 185°,  and  distilling  without 
decomposition.     Its  formula  is  probably — 


CH/:o.xH.aH, 


CH 


X 


>X.COCH.< 


for  although  it  possesses  faintly  basic  properties  it  is 
improbable  that  both  acetyl  gi-oups  enter  the  amido  group. 
The  amidoindazole  on  diazotisation  and  boiling  with  water 
gives  the  corresponding  hydro xy-indazole,  melting  at  215° — 
216°.  This  dissolves  in  dilute  acids  or  alkalis,  and  the  latter 
solution  gives  an  orange-red  coloration  with  diazotised 
sulphanilic  acid.  The  authors  also  mention  that  nitro- 
indazole  on  boiling  with  alcoholic  potash  yields  an  azoxy 
derivative,  and  that  methylnitroindazole,  which  has  already 
been  described,  gives  the  corresponding  amine — 

xCIK 


H.X.C«H, 


\ 


N.CH, 


X 


on  reduction  with  stannous  chloride  and  hydrochloric  acid, 
but  they  do  not  propose  to  continue  the  investigation  of 
these  compounds.  As  regards  the  formation  of  indazoles 
from  diazo-compounds,  the  only  case  apears  to  be  that  of 
the  nitrotoluidine  melting  at  107°.  The  following  amines 
have  been  investigated,  but  only  appear  to  yield  the  cor- 
respondiniT  hydroxy  derivative  when  their  diazo-compounds 
are  boiled  with  water ;  o-toluidine,  nitro-/«-xylidine — 

[1.3.4.6]CBHi(CH3)..XO...XH2 
melting  at  123°,  p-nitro-o-toluidine — 

1.2.5  C0H3CH:, .  XH., .  XO., 

melting  at  128°.  Another  method  of  preparing  indazoles 
has  been  described  by  Heusler  (Ber.  24,  4156)  by  the  action 
of  acetic  anh3'dride  on  diazo-amido  compounds  yielding  an 
indazole  and  the  acetyl  derivative  of  the  original  amine. 
This  reaction  had  been  studied  before  the  appearance  of 
Heusler's  paper,  and  the  authors  suggest  boiling  the 
diazo-amido  compound  of  nitrotoluidine  with  glacial  acetic 
acid  as  the  most  convenient  way  of  obtaining  nitroindazole, 
and  give  the  following  method  for  preparing  it.  A  solution 
of  31  grms.  of  /w-nitro-o-toluidine  melting  at  107°  in  400  cc. 
of  glacial  acetic  acid  is  cooled  hy  adding  ice,  and  a  solution 
of  7  grms.  of  sodium  nitrite  is  run  in.  The  diazo-amido 
compound  soon  begins  to  separate  and  is  completely 
precipitated  by  the  addition  of  water.  After  filtering  off 
and  washing  with  water  it  is  dried  below  ll'0°.  It  is 
insoluble  in  water  and  petroleum  ether,  and  is  best  purified 
by  careful  crystallisation  from  glacial  acetic  acid,  when  it 
forms  matted  j-ellow  needles  melting  at  201°.  It  is 
decomposed  by  heating  with  mineral  acids  into  nitrocresol 
and  nitrotoluidine  with  evolution  of  nitrogen,  but  on  heating 
with  glacial  acetic  acid  it  jields  nitrotoluidine  and  nitro- 
indazole. About  2  grms.  of  the  substance  are  stirred  up 
with  10  grms.  of  glacial  acetic  acid  and  heated  until  a 
yellowish-brown  solution  is  obtained,  which,  on  cooling, 
deposits  yellowish  needles.     One  crystallisation  gives  white 
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iRidlis  ol  the  iiitroiii(lii/()I,  inolliiip  lit  178',  and  nitro- 
toliiidine  ciiii  be  prt'cijiitati'il  from  the  noetic  acid  niother- 
liiliior  hy  the  iuhJitioii  of  water.  This  reaction  has  not  been 
tried  wifli  other  dia/.o-aniido  e()nii)Ounds,  hut  the  authors 
leave  tliis  part  of  the  researcli  to  lleuslur.  (See  also  this 
Journal,  IS'Jl,  «32).— T.  A.  L. 


The  Conversion  of  l\ir(i-  info  ( hUio-ijniuone  Derivatives. 
Samuel  C.  Hooker,     rroc.  Chem.  Soc.  193  (118),  13--14. 

TiiK  autlior  aimounces  that  he  will  subsequently  adduce 
experimental  evidence  showinjr  that,  both  in  the  lapachol 
and  otlier  groups,  compounds  derived  from  a-naphthatpiinone 
of  the  type  represented  by  formida  I.,  are  far  more  readily 
converted  by  the  action  of  acids  into  anhydrides  derived 
from  iS  naphthaquinoiie  (II.)  than,  as  might,  perhaps,  have 
been  expected,  into  anhydrides  of  the  a-cjuinone  type  (HI.). 

CO  C O  CO 

/\./\c.k 


ex. OH 


OH 


C.X 

I 
CO 


II. 


Thus,  the  benzal-dis-hydroxy-a -naphthaquinone  of  Zincke 
and  Thelen  (Her.  21,  2'203)  is  quantitatively  converted  into 
an  anhydride  derived  from  the  /3-quinone.  A  variety  of 
similar  compounds,  derived  fr^m  aldehydes  other  than 
benzaldehydes,  have  been  prepared. 

It  will  also  be  shown  that,  as  in  the  case  of  the  6- 
lapachones,  the  converse  change  of  )3-quinone  anhydrides 
into  a-quinone  derivatives  is  easily  effected  by  boiling  with 
dilute  solutions  of  caustic  alkali.  It  is  proposed  to  extend 
the  experiments  to  hydroxyquinones  generally. 


The  Nitro-Derivatices  of  Phenolphthalein.     John  A.  Hall. 
Proc.  Chem.  Soc.  1893  (118),  14—15. 

TiiK  author  calls  attention  to  previous  incidental  references 
to  nitro-derivatives  of  phenolphthalein  by  Baeyer  (Anualen, 

202,  73),  Frande  {ibid.,  p.    154),  and  O.  Fischer  {ibid., 

203,  99). 

As  a  pure  dinitro-derivative  was  not  obtained  by  nitrating 
a  sulphuric  acid  solution,  phenolphthalein  was  dissolved  in 
10  times  its  weight  of  acetic  acid  ;  a  mixture  of  nitric  acid 
and  acetic  acid  was  slowly  added  to  the  solution,  keeping 
the  temperature  below  10^;  2  mols.  of  nitric  acid  were 
required  by  each  mol.  of  phenolphthalein.  After  a  time  a 
considerable  quantity  of  jxllow  needles  separated,  which, 
after  repeated  recr^stallisations,  melted  constantly  at  196^. 
A  nitrogen  determination  gave  6 '91  per  cent.  ;  that 
calculated  for  dinitrophenolphthalein,  CjoHj-iOgNj,  is  6*86 
per  cent. 

Dinitrophenolphthalein  forms  yellow  needles,  fairly  soluble 
in  acetic  acid  and  alcohol ;  it  dissolves  in  alkalis  with  a 
yellow  colour,  but  has  practically  no  atHnity  for  animal 
fibres.  On  reduction  with  soilium  sulphide,  ii  yields  a  tine 
blue  solution,  which,  however,  is  very  unstable.  Frande 
states  that,  on  reduction,  his  dinitrocresolphthalein  yielded 
a  blue  solution,  from  which  he  isolated  an  amido-compound, 
but  apparently  did  not  analyse  it.  Some  attempts  were 
made  to  condense  phthalic  anhydride  and  ortho-  or  para- 
nitrophenol,  but  without  success. 

Tetranitrophenolphlhalein. — I'henolphthaleiu  dissolved 
in  five  times  its  weight  of  sulphuric  acid  was  nitrated  with 
2  mol.  proportions  of  nitric  acid  at  about  10^;  the  mixture 
was  allowed  to  stand  about  two  hours,  and  its  temperature 
was  then  raised  to  from  20^  to  30^  and  kept  bet.veen  these 
limits  during  the  addition  of  another  equal  weight  of  nitric 
acid  ;  as  this  second  part  of  the  nitration  did  not  seem  to 
proceed  so  rapidly  as  the  first,  the  mixture  was  allowed  to 
stand  12  hours,  then  poured  into  a"  large  volume  of  water  : 
the  nitro-compound  separated  as  a  white  precipitate,  which 
•  was  filtered  and  washed  till  free  from  sulphuric  acid.  The 
dried  product  proved  to  contain  about  75  per  cent,  of  a 
substance  soluble  in  cold  acetic  acid  to  the  extent  of  only 


about  1  per  cent.,  which,  by  repeated  recrystallisatioiis 
from  acetic  acid  or  a  mixture  of  phenol  and  alcohol,  was 
obtained  of  a  constant  melting-point  (244' — 245).  A 
nitrogen  detcrmin-ition  gave  10  89  percent. ;  that  calculated 
for  tetranitrophenolphlhalein,  ('.i,H,„0,..N„  is  11-2. 

Tefranitrophcnolphthalein  is  with  dilKculty  soluble  in  most 
ordinary  solvents  ;  it  forms  pale  yellow,  indistinct  crystals, 
readily  soluble  in  alkalis ;  salts  of  the  heavy  metals,  as 
barium,  lead,  and  silver,  precipitate  its  neutral  solution. 
The  sodium  salt  is  a  yellow  dyestuff,  sold  under  the  name 
of  Aurotine. 

On  alkaline  reduction  it  jieMs  an  unstable  blue  colour. 
It  was  also  observed  that  v/he;i  phenolphthaleinsulphonic 
acid  (Annalen,  202,  "3),  was  treated  with  2  mol.  pro- 
portions of  nitric  acid  in  presence  of  sulphuric  aci<i,  it 
yielded  a  soluble  nitiosulphonic  acid,  but  when  4  mol. 
proportions  of  nitric  acid  were  used  and  the  temperature 
was  allowed  to  rise  to  30°  C,  the  product  was  for  the  most 
part  insoluble  in  water,  and  consisted  simply  of  impure 
tetranitrophenolphthalein. 

The  author  thanks  Mr.  F.  Moore,  H.Sc,  for  the  analytical 
figures  which  are  quoted,  and  Dr.  Dreyfus,  managing 
director  of  the  Clayton  .Vniline  Company,  where  the 
experiments  were  made,  for  permission  to  publish  the 
results. 


The  Formation  of  Benzyhlihijdro.ri/pyridinc  from  Jienzyl- 
ylutaconic  Acid.  S.  Kuhemann.  Proc.  Chem.  Soc. 
1893,  218. 

Ethylic  benzylglutaconate  (Annalen,  222,  2G1)  slowly 
dissolves  in  a  concentrated  aqueous  solution  of  ammonia 
at  100',  forming  a  coloured  liiiuid,  from  which  acids 
precipitate  benzyldihydroxypyridine — a  substance  which 
exhibits  both  acid  and  basic  properties.  It  crystallises  in 
glittering  plates  which  melt  at  184'  ;  its  dibenzoate  melts 
at  164'.  On  oxidation  it  readily  jields  coloured  products 
possessed  of  tinctorial  powers. 


The  Action    of  Nitrous  Acid  on   \-a-(imido-2-0-naphthol. 
E.  Meldola. 

The  formation  of  )3-naphthaquinone  by  the  action  of  nitrous 
acid  on  a-amido-;3-naphthol  is  a  most  unexpected  discovery, 
and  the  method  clescribed  by  Grandmougin  and  Michel 
(Bi-r.  25,  972)  is  certainly  the  simplest  and  by  far  the 
most  effective  yet  made  known  for  preparing  pure  j8-naphtha- 
quinone  in  large  quantities  (this  Journal,  1893,  35). 


PATENTS. 


Improvements  in  the  Mamifacturc  of  Dyes  of  the  liosauilme 
Series  and  of  Leuco  Compounds  thereof.  J.  Y.  Johnson, 
London.  From  the  "  Badische  Anilin  and  Soda  Fabrik," 
Ludwigshafen,  Germany.  Eng.  Pat.  802,  January  14, 
1892.     (Second  PJdition.) 

Ix  Eng.  Pat.  11,275  of  1891  (this  Journal,  1892,  51.5)  a 
process  is  described  for  obtaining  dyestnffs  b}-  condensing 
tetra-alkyldiamidobenzophenone  with  the  alkyl  ethers  of 
m-hydroxy-amido  compounds  such  as  7w-methoxy-phenyl- 
p-tolylamine.  According  to  the  present  invention,  similar 
compounds  are  obtained  by  substituting  the  tetra-alkyl- 
diamidobenzhydrols  for  the  benzophenone  derivatives, 
described  in  the  afore-mentioned  specification.  In  the 
first  stage  of  the  reaction  leuco-compounds  are  formed 
which  on  oxidation  yield  basic  rosaniline  dyestuffs,  and 
these  when  sulphonated  give  acid  violet  colouring  matters. 
These  bodies  are  identical  with  those  already  known,  but 
dye  duller  shades  than  when  obtained  by  the  process 
hitherto  employed.  The  benzhydrols  to  be  used  are  the 
tetra-raethyl-  and  the  telra-ethyl-benzhydrols,  which  give 
good  results  when  condensed  with  the  following  compounds  : 
ffj-methy-oxy-  and  ethoxy-phenyl-p-tolylamine,  m-methoxy- 
aud  ethoxy-phenyl-o-tolylamine,  and  m-methoxy-  and 
ethoxy-phenyl-m-xylylamine.  The  condensation  '  to  the 
leuco  base  takes  place  very  readily  in  presence  of  an  acid, 
and  the  oxidation  is  performed  by  means  of  lead  peroxide 
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io  an  acid  solution.  The  following  example  gives  the 
quantities  to  be  employed.  About  27  kilos,  of  tetra-methyl- 
diamido-benzhj-drol  and  21  kilos,  of  m-methoxy-phenyl-T^- 
tolylamine  are  dissolved  in  250  kilos,  of  alcohol  and  mixed 
with  5  kilos,  of  33  per  cent,  hydrochloric  acid.  After 
standing  for  about  five  hours  the  mixture  is  heated  for 
about  three  hours  on  the  water-bath.  The  rer.ction  is 
complete  when  a  test  no  longer  gives  a  blue  colour  when  j 
boiled  with  sodium  acetate  and  acetic  acid.  After  distilling 
off  the  alcohol,  water  and  soda  solution  are  added  till 
alkaline  and  the  white  precipitate  of  leuco  base  is  filtered 
off.  It  can  be  purified  by  dissolving  in  hydrochloric  acid 
and  precipitating  with  an  alkali.  To  obtain  the  colouring 
matter,  10  kilos,  of  the  leuco  base  are  dissolved  in  250  litres 
of  water  and  6  kilos,  of  hydrochloric  acid,  cooled  with 
200  kilos,  of  ice,  and  oxidised  by  quickly  adding  10-2  kilos, 
of  a  50  per  cent,  lead  peroxide  paste.  After  stirring  for 
a  quarter  of  an  hour  4  kilos,  of  sodium  sulphate  are  added, 
the  solution  filtered,  and  the  colouring  matter  precipitated 
from  the  filtrate  by  adding  salt.  The  dyestuff  so  obtained 
can  be  sulphonated  according  to  Eng.  Pat.  11,275  of  1891. 
Acid  dyestuffs  can  also  be  prepared  b}'  sulphonating  the 
leuco  base  with  fuming  sulphuric  acid  and  subsequently 
oxidising  the  sulphonic  acid  in  the  manner  already  described. 

— T.  A.  L. 


Improvements  in  the  ManiiJ}ictuie  of  Colouring  Matters 
derived  from  Anthraquinone.  B.  Willcox,  London. 
From  the  "  Farbenfabriken  vormals  F.  Bajer  and  Co.," 
"Elberfeld,  Germany.     Eng.  Pat.  1657,  January  27,  1892. 

This  is  an  extension  of  the  following  Eng.  Pats.  12,715  of 
1890(this  journal,  1891,759),  17,712  of  1890  (this  Journal, 
1891,  917),  18,729  of  1890  (this  Journal,  1891,  917),  and 
4871  of  1891  (this  Journal,  1892,  513),  which  refer  to  the 
oxidation  of  certain  tetrahydroxyanthraquinones  in  sulphuric 
acid  solution  with  the  formation  of  so-called  "  alizarin 
cyauines."  To  this  class  belong  alizarin  bordeaux,  purpurin 
bordeaux,  anthrachrysone,  anthrapurpurin  bordeaux,  and 
fiavopurpurin  bordeaux.  It  has  now  been  discovered  that 
hy  droxyflavopurpurin  and  hydroxyanthrapurpurin,  described 
in  Eng.  Pat.  18,729  of  1890,  when  dissolved  in  sulphuric, 
acid  and  oxidised  with  manganese  dioxide  or  arsenic  acid, 
yield  dj^estuffs  of  the  alizarin  cyanine  series.  About  10 
kilos,  of  dry  hy  droxyflavopurpurin  are  dissolved  in  200 
kilos,  of  sulphuric  acid  (66^  B.)  and  15  kilos,  of  powdered 
manganese  dioxide  added  at  60^ — 70°  C.  The  melt  is  then 
heated  to  100"^  C.  until  a  test  in  concentrated  sulphuric  acid 
shows  a  strong  cyanine  spectrum.  The  melt  is  then  poured 
into  water  and  boiled  with  an  excess  of  acid  sodium  sulphite, 
when  the  dyestuff  which  separates  is  filtered  off  and  washed 
to  remove  adherent  acid.  It  is  found  to  be  identical  with 
the  hexahydroxyanthraquinone  described  in  Eng.  Pat. 
17,712  of  1890.  In  a  similar  manner  hydroxyanthrapur- 
purin gives  alizarin  hexacyanine  identical  with  that 
described  in  Eng.  Pat.  4871  of  1891.  By  employing 
larger  quantities  of  sulphuric  acid  and  manganese  dioxide 
the  conversion  takes  place  at  a  lower  temperature.  These 
cvanines  can  also  be  obtained  directly  from  fiavopurpurin 
and  anthrapurpurin  in  one  operation,  using  a  somewhat  larger 
quantity  of  manganese  dioxide  and  conducting  the  operation 
at  about  120°  C.  It  would  appear,  however,  that  this  high 
temperature  is  not  a  necessity  providing  that  sufficiently 
large  quantities  of  sulphuric  acid  and  of  the  oxidi.«ing  agent 
be  taken.  Colouring  matters  of  this  cyanine  series  may 
also  be  obtained  not  only  from  tetrahydroxy-  and  trihydroxy- 
anthraquinones,  but  also  from  dihydroxyanthraquinones 
providing  that  these  compounds  contain  at  least  one 
hydroxyl  group  in  each  benzene  nucleus.  A  furtlier  serie:^ 
of  colouring  matters  produced  by  the  oxidation  process  is 
obtained  from  the  products  formed  by  the  action  of 
ammonia  on  alizarin  bordeaux  or  alizarin  pentacyaninc 
described  in  Eng.  Pat.  8702  of  1891  (this  Journal,  1892, 
514).  The  dyestuffs  obtained  produce  greener  shades  with 
mordants  than  the  original  substances.  The  following 
quantities  are  given:  10  kilos,  of  the  product  of  the  action 
of  ammonia  on  alizarin  bordeaux  are  dissolved  in  200  kilos. 
of  sulphuric  acid  (66°  !>.),  and  12  kilos  of  30  per  cent, 
manjiauese  dioxide  stirrel  in  at  20° — 25°  C     After  stirring 


for  three  hours  the  product  is  poured  into  water  and  the  whole 
boiled  up  with  10  kilos,  of  a  34°  B.  acid  sodium  sulphite 
solution.  The  precipitate  is  then  filtered  off  and  washed. 
It  dissolves  in  sodium  carbonate  and  ammonia  with  a  violet 
colour,  in  caustic  soda  with  an  indigo-blue  colour,  and  in 
concentrated  sulphu>-ic  acid  with  a  violet-red  colour.  The 
alcoholic  solution  is  bluish-red  and  exhibits  a  characteristic 
absorption  spectrum,  thus  differing  from  the  original 
substance.  With  chromium  mordants  pure  blue  shades  are 
produced. — T.  A.  L. 


The  Treatment  of  Amido-Guanidine  for  the  Manufacture 
of  a  New  Compound,  and  of  Products  derived  therefrom. 
J.  Y.  Johnson,  London.  From  the  "  Badische  Anilin 
and  Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
2194,  February  4,  1892.     (Second  Edition.) 

The  preparation  of  diamidogen  from  amido-guanidine  has 
already  been  described  in  Eng.  Pat.  6786  of  1891  (this 
Journal,  1892,  370).  Some  further  reactions  and  decompo- 
sitions of  the  compound  are  now  published.  By  treatment 
with  nitrous  acid,  amido-guanidine  yields  diazo-guanidine, 
which  on  treating  with  sodium  acetate  forms  a  new  com- 
pound called  amido-tetrazotic  acid.  This  can  be  diazotised 
and  employed  in  the  manufacture  of  colouring  matters. 
Diazo-guanidine  also,  on  treatment  with  caustic  soda,  yields 
azohydric  acid  (N3H).  The  following  method  is  given  for 
producing  diazo-guanidine  nitrate.  One  molecular  propor- 
tion of  amidoguanidine  nitrate  is  dissolved  in  water  together 
with  one  molecular  proportion  of  nitric  acid,  and  a  solution 
of  one  molecular  proportion  of  sodium  nitrite  is  run  in 
below  40° — 45°  C.  On  evaporation  at  a  low  temperature 
the  nitrate  is  obtained  as  a  crystalline  residue.  It  crystal- 
lises from  alcohol,  forming  white  cr3'stals  melting  at  129°  C. 
To  obtain  amido-tetrazotic  acid,  the  solution  of  diazo- 
guanidine  nitrate  as  above  obtained  is  treated  with  sufficient 
sodic  acetate  to  form  the  acetate.  The  solution  is  then 
evaporated,  when  the  diazo-guanidine  acetate  decomposes 
into  acetic  acid  and  amido-tetrazotic  acid,  which  crystallises 
from  the  concentrated  solution  and  can  be  purified  by 
crystallisation  from  water.  It  has  the  composition 
CX4NH0.H.1O,  and  on  heating  loses  its  water  of  crystallisa- 
tion and  melts  at  199°  C.  In  order  to  produce  azohydric 
acid,  a  solution  of  one  molecular  proportion  of  a  salt  of 
diazo-gnanidine  is  mixed  with  rather  more  than  two 
molecular  proportions  of  caustic  soda.  This  forms  sodium 
azotate,  which  on  distillation  with  a  mineral  acid  gives  off 
azohydric  acid.  The  same  acid  is  also  produced  by 
distilling  a  salt  of  diazoguanidine  with  dilute  mineral  acids. 
Attention  is  drawn  to  the  explosive  character  of  azohydric 
acid  and  its  comDounds. — T.  A.  L. 


New  M anvfacture  of  Bases  and  of  Colouring  Matters 
therefrom.  C.  D.  Abel,  London.  From  the  "  Actien 
Gesellscbaft  fiir  Anilin  Fabrikation,"  Berlin,  Germanj'. 
Eng.  Pat.  2408,  February  8,  1892. 

New  bases  which  contain  two  amido  groups  capable  of 
diazotisation  are  obtained  bj'  combining^-nitro-diazobenzene 
with  the  a-amido-/3-naphthol  ethers  and  subsequently 
reducing  the  nitro-araido-azo  compounds  with  alkaline 
sulphides.  The  constitution  of  these  ba?es  is  represented 
by  the  general  formula — 

NH.Ca] 
H.,N  -  CoH,  -  :^  =  N  -  C,„H  / 

\  OR  [i8] 

The  preparation  is  performed  by  combining  equal 
molecular  proportions  of  diazotised  ;j-nitraniline  and 
o-amido-)8-naphthol  ether,  filtering  off  the  reddish-brown 
precipitate  of  the  nitro-azo-amido  compound,  suspending  it 
in  alcohol,  adding  sodium  sulphide,  and  heating  for  some 
time  to  70° — 80°  C.  The  base  is  precipitated  from  the 
orange-red  solution  by  the  addition  of  water.  These  bases 
are  readily  soluble  in  alcohol,  ether,  or  benzene,  and 
dissolve  with  a  deep  bluish-red  colour  in  dilute  acids.  They 
are  converted  into  tetrazo  compounds  b}'  the  action  of 
nitrous  acid  and  yield  valuable  colouring  matters  with  the 
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Bulphonic  acids  of  the  followinjf  compounds :  a-  and  B- 
niiphthol,  o-  and  ;3-naplitlivlamine,  the  amido-naphthols 
anil  the  dihydroxy-naphthalcMHS.  All  tlifse  colouring 
matters  dye  iiiiinordantid  cotton  from  an  alkaline  or 
neutral  hath  eontaininji  salt  or  sodium  sulphate,  and  they 
will  also  dye  wool  from  a  hath  containing  salt.  The  shades 
vary  from  violet-hlue  to  hlue-black. — T.  A.  L. 


Improvements  in  the  Produetion  of  Azo-Dyen.  S.  Pitt, 
Sutton.  From  L.  Cassella  and  Co.,  Frankfort- on-the- 
Maine,  Germany.     Kng.  Tat.  ^789,  Fehruary  12,  1892. 

This  specitication  describes  the  preparation  of  colouring 
matters  containing  the  1  •  6  or  1  ■  7  a-naphthylaminc  sulphonic 
acids,  designated  respectively  /3  and  5  by  Cleve.  The 
process  consists  in  combining  the  tetrazo  compound  of  a 
;)-diamine,  such  as  benzidine,  tolidine,  ;j-phenylenediamine, 
tliamidoethoxydiphenyl,  diamidostilbene  disulphonic  acid, 
diamitlonaphtlialene  disulphonic  acid,  &c.,  with  2  mols.  of 
the  o-naphthylamine  sulphonic  acids  1-G  or  1-7.  The 
product  thus  obtained  is  diazotised  with  2  mols.  of  sodium 
nitrite  and  combined  with  2  mols.  of  a  phenol  or  amine  or 
their  sulphonic  acids.  The  process  can  be  varied  by 
combining  the  diazotised  /3-dianiine  with  I  mol.  of  the  acids 
]'6  or  1'7,  diazotising  the  intermediate  compound  with 
1  mol.  of  nitrite,  and  combining  the  product  thus  obtained 
with  2  mols.  of  a  phenol  or  amine.  Another  modification 
is  to  combine  the  diazotised  ja  diamine  with  1  mol.  of  the 
1  •  6  or  1  •  7  acid  and  with  1  mol.  of  a  phenol  or  amine,  then 
diazotise  with  1  or  2  mols.  of  nitrite,  according  to  the 
number  of  amido  groups  present,  and  combine  with 
1  or  2  mols.  of  a  phenol  or  amine  (see  also  Eng.  Pat.  22,641 
of  1891  ;  this  Journal,  1S92,  1001).— T.  A.  L. 


Manufacture  of  New  Bases  and  Colouring  Matters  there- 
from. C.  D.  Abel,  London.  From  the  "  Actien  Gesell- 
schaft  fiir  Anilin  Fabrikation,"  Berlin,  Germany.  Eng. 
Pat.  2953,  February  15,  1892. 

By  the  action  of  diazo-compounds  on  ;j-xylidine 
(CH;, :  NHo :  CH;,  =  1:2:4)  true  amido-azo  compounds 
are  produced  directly  without  the  formation  of  an  inter- 
mediate diazo-amido  body,  which  is  the  case  when 
o-xylidine  (CH^  :  XH..  :  CH3  =  1:4:2)  or  m-xylidiue 
(CH, :  NH2  :  CHs  =  1 :  4  :  .3)  are  employed.  The  compound 
obtained  by  the  action  of  diazo-benzene  on  ^-xylidine 
would  have  the  formula — 

C5H5  -  X  =  X  -  C6H2(CH3).,XH., 

The  products  obtained  resemble  amido-azobenzene  and  its 
homologues,  and  by  employing  sulphonic  or  carboxylic 
acids  of  the  diazo-derivatives,  compounds  are  obtained 
which  may  be  used  as  dyestuffs  for  wool  giving  orange- 
yellow  to  reddish-orange  shades.  Since  these  bodies 
contain  an  amido-group  they  may  be  diazotised  and  combined 
with  the  sulphonic  acids  of  the  naphthols,  dihydroxy- 
naphthalenes  and  amidonaphthols  giving  yellowish-red  to 
bordeaux  and  violet-brown  shades.  Their  constitution 
is  represented  by  the  general  formula — 

R  -X  =  X  -  CeH.CCHa),  -  X  =  XX 

A  further  modification  of  the  process  yielding  colouring 
matters  for  unmordanted  cotton  consists  in  combining 
p-nitrodiazobenzene  with  ;3-xylidine  and  reducing  this 
compound  with  alkaline  sulphides  when  a  base  is  obtained 
having  the  constitution — 

H.,X  -  C6H4  -  ^'  =  ^'  -  C6H2(CH3),XH., 
This  on  treatment  with  2  mols.  of  sodium  nitrite  in 
presence  of  acid  yields  a  tetrazo-compound,  which  can  be 
combined  with  the  sulphonic  acids  of  the  naphthols, 
dihydroxynaphthalenes,  naphthylamines,  and  amido- 
naphthols, or  with  phenol  carboxylic  acids.  Mixed  azo- 
dyestuffs  may  also  be  obtained  by  combining  the  tetrazo- 
compound  first  with  1  mol.  of  one  of  the  above-mentioned 
substances,  and  afterwards  with  a  second  molecule  of  a 
different  one  in  the  well-known  manner.  The  various 
shades  to  be  obtained  range  from  orange  to  blue-black. 

— T.  A.  L. 


A  New  Black  Azo-Dyeatuff  and  the  Production  of  the 
Same.  A.  Rang,  Leeds.  From  G.  A.  Dahl,  Barmen, 
Germany.  Eng.  Pat.  4109,  March  2,  1892. 
AVhkn  p-acetoaphthylene  diamine  (1-4)  is  treated  with 
fuming  sulphuric  acid  containing  25  per  cent.  SO3  it  is 
readily  converted  into  a  monosulphonic  acid.  This  body 
can  be  diazotised  and  combined  with  a-naphthylamine.  By 
diazotising  this  compound  and  combining  it  with  naphthol 
mono-  and  di-sulphonic  acids,  black  azo-colouring  matters 
for  wool  and  silk  are  obtained.  The  following"example 
gives  the  quantities  employed :— Thirty  kilos,  of  p-acet- 
naphthylenediamine  sulphonic  acid  are  dissolved  in  500  litres 
of  water,  diazotised  with  35  kilos,  of  hydrochloric  acid 
and  7  kilos,  of  sodium  nitrite  and  poured  into  a  solution  of 
14-4  kilos,  of  a-naphthylamine  in  12  kilos,  of  hydrochloric 
acid  and  200  litres  of  water.  The  amido-azo  compound 
which  precipitates  is  diazotised  with  a  solution  of  7  kilos,  of 
sodium  nitrite,  and  this  diazo  solution  is  combined  with 
35  kilos,  of  ^-naphtholdisulphonic  acid  R  dissolved  in 
water  and  kept  alkaline  by  the  addition  of  30  kilos,  of  soda, 
when  the  dyestuff  at  once  separates  out. — T.  A.  L. 


The  Manufacture  of  New  Colouring  Matters  of  the 
Series  of  the  Indulines  by  the  Action  of  the  Diamido- 
dialkyl  Thioureas  on  the  Aromatic  Amines.  J.  Rohner, 
Bale,  Switzerland.  Y.ng.  Pat.  20,423,  Xovember  1 1, 1892. 
(Under  International  Convention.) 

The  hydrochlorides  of  the  diamido-dialkyl  thioureas  when 
heated  with  aromatic  monamines  yield  red  and  greyish-blue 
colouring  matters  soluble  in  alcohol,  and  on  sulphonation 
products  soluble  in  water.  Colouring  matters  of  the  latter 
class  are  obtained  directly  by  using  diamines  such  as 
benzidine,  tolidine,  or  73-phenylene  diamine.  The  prepara- 
tion of  diamido-diphenyl  thiourea  is  performed  by  heating 
together  under  a  reflux  condenser,  20  kilos,  of  amidoazo- 
benzene,  200  kilos,  of  alcohol,  5*6  kilos,  of  caustic  potash, 
and  3 — 4  kilos,  of  carbon  bisulphide  for  one  to  two  hours. 
This  yields  azobenzenethiourea — 

y  XHCgH^X  -  XCfiHj 
CS< 

^XHCsH^X^NCfiHs 

which,  on  reduction  with  iron  and  hydrochloric  acid  at  a 
low  temperature  (below  30^  C),  splits  up  into  aniline  and 
diaaiido-diphenyl  thiourea.  The  latter  is  precipitated  from 
the  filtered  solution  by  an  excess  of  hydrochloric  acid. 
The  base  is  very  sparingly  soluble  in  water,  but  its  salts 
with  mineral  acids  are  easily  soluble.  In  order  to  convert 
it  into  colouring  matters,  20  kilos,  of  the  hydrochloride  are 
heated  with  60  kilos,  of  benzidine  for  four  hours  to  180'  C, 
the  melt  allowed  to  cool,  and  extracted  several  times  with 
hydrochloric  acid,  and  after  dilution  the  colouring  matter  is 
precipitated  from  the  filtered  liquors  thus  obtained  by  adding 
salt.  The  dyestuff,  after  filtering  and  drying,  forms  a 
powder,  sparingly  soluble  in  water  to  a  deep  blue  solution. 
If  /(-phenylene  diamine  be  employed  in  place  of  benzidine 
it  is  only  necessary  to  heat  to  160'  C,  and  the  colouring 
matter  produced  is  redder  in  shade.  The  formation  of  a 
colouring  matter  from  diamido-dinaphlhyl  thiourea,  obtained 
as  described  above,  by  substituting  benzene-azo-a-naphthyl- 
amine  for  the  amido-azo-benzene,  is  effected  by  heating 
together  20  kilos,  of  diamidodinaphthyl  thiourea,  30  kilos, 
of"  aniline  hydrochloride,  and  40  kilos,  of  aniline  to  150" — 
160=  C.  for'  five  hours,  until  the  melt  turns  red.  After 
cooling,  the  melt  is  treated  with  hydrochloric  acid  and 
extracted  several  times  with  water.  The  residue  is  dissolved 
in  40  kilos,  of  hot  alcohol,  basified  and  dried  down.  It 
forms  a  browsish-red  powder  easily  soluble  in  dilute 
hydrochloric  acid  to  a  violet-red  solution.  In  order  to 
sulphonate  it,  20  kilos,  of  the  base  are  dissolved  cold  in 
100  kilos,  of  fuming  sulphuric  acid  containing  22  per  cent, 
of  SO3.  The  melt  is  gradually  raised  to  70'  C,  and  kept  at 
this  temperature  for  an  hour.  It  is  then  poured  into  iced 
water,  filtered,  and  the  residue  treated  with  ammonia.  On 
cooling,  the  ammonia  salt  of  the  sulphonic  acid  crystallises 
out.  The  colouring  matter  forms  a  deep  red  powder  and 
dyes  wool  violet-red  from  an  acid  bath. — T.  A.  L. 
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V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

PATENTS. 

improvementa  in  Apparatus  and  Processes  for  Treatinu 
Fibrous  Plants  for  the  Purpose  of  Obtaining  Fibres 
therefrom,  applicable  also  for  Treating  or  Finishing 
Yarns  and  Fabrics.  W.  Bottomley,  Glasgow.  From 
G.  E.  Armstrong,  New  York,  U.S.A.  Eng.  Pat.  20,62.5, 
November  27,  1891. 

This  improvement  is  applicable  to  all  fibrous  substances, 
such  as  hemp.  Jute,  and  ramie,  and  deals  with  a  new 
process  for  "  retting  "  the  fibre.  The  apparatus  used 
consists  of  three  sets  of  fluted  rollers,  the  flutes  interlocking 
like  the  teeth  of  geared  wheels.  The  fibre  is  fed  along  the 
feed-table,  through  these  rollers,  the  woody  or  central 
portion  of  the  stalk  being  broken  up  and  dropped  down 
below  the  rollers,  allowing  the  clean  fibre  to  pass  on  under 
brushes  revolving  at  a  high  I'ate  of  speed,  which  deliver  the 
fibre  at  the  other  end.  The  crushing  rollers  do  not  revolve 
continuallj'  in  one  direction,  but  alternately  backward  and 
forward,  by  means  of  suitable  gearing.  These  rollers  may 
be  immersed  in  a  tank,  containing  a  complicated  mixture  of 
soaps,  resin,  and  sodium  carbonate,  dissolved  in  water,  the 
eifect  of  which  is  to  remove  the  gummy  portions  of  the 
material  acted  upon.  After  the  surplus  solution  has  been 
pressed  out,  the  material  is  passed  through  acidulated 
water,  washed,  and  dried.  Ammonia  may  be  added  to  the 
final  wash-water  to  thoroughly  neutralise  any  acid  left  in 
the  fibre.— W.  P.  D. 


Improvements  in  the  Manufacture  of  Fabric  especially 
suitable  for  Use  as  a  Substitute  for  or  as  an  Imitation 
of  Brocade.  F.  P.  Werner,  Munich,  Germany.  Eng. 
Pat.  22,2G2,  December  19,  1891. 

The  metallic  covering  of  materials  hitherto  produced  as 
substitutes  for  brocades,  has  been  liable  to  get  broken  off 
to  the  detriment  of  the  fabric.  The  inventor  proposes  to 
obviate  this  difticulty  by  proceeding  as  follows  : — The  fabric 
is  stretched  smooth  on  a  frame  and  moistened  with  gelatine, 
dried,  and  coated  with  a  mixture  of  flour-paste  and  Venice 
turpentine.  When  dry  this  is  brushed  over  with  "leather 
collodion  "  or  shellac,  and  again  coated  after  drying  with 
"  French  mixtion,"  or  gold  ground  oil,  to  which  may  be 
added  10  per  cent,  of  varnish.  The  leat'-metal  is  then  laid 
on  the  surface  and  afterwards  varnished  over  with  an 
alcoholic  solution  of  shellac,  to  which  may  be  added 
10  per  cent,  of  mastic. — W.  P.  D. 


Improvements  in  and  in  the  Manufacture  of  Oil  Baizes, 
American  Leather  Cloth,  and  other  Waterproof  Fabrics. 
F.  Eeddaway,  Pendleton.  Eng.  Pat.  22,.303,  December  21, 
1891. 
A  MOKE  flexible  fabric  having  its  coating  or  coatings  more 
firmly  united  with  the  foundation  fabric  and  less  liable  to 
become  detached,  and  greater  durability  in  the  case  of 
printed  goods,  is  claimed  under  the  patent.  The  design  is 
printed  on  the  fabric  before  the  proofing  compounds  are  put 
on.  It  is  then  necessary  to  use  preparations  which  will 
allow  the  pattern  to  show  through  ;  also  by  their  being  more 
or  less  translucent  or  tinted  the  first  design  may  be 
modified.  The  printed  fabric  is  first  treated  with  a 
substance  that  will  promote  the  unioabetweeu  the  fabric  and 
the  proofing  preparations  such  as  rock  oils,  "  foots,"  &c. 
The  subsequent  treatment  may  be  of  the  ordinary  character, 
but  special  treatment  is  recommended.  The  inventor  has 
discovered  that  some  essential  oils  have  the  property  of 
dissolving  rubber.  A  thin  coat  of  copal  varnish  finishes 
the  goods  with  a  brilliant  surface. — W.  P.  D. 


Improvements  in  Ornamented  India-rubber,  Waterproofed 
Fabrics,  ajid  in  the  Mode  of  Producing  the  sa?ne. 
G.  C.  Mandleberg,  Manchester.  Eng.  Pat.  22,386, 
December  22,  1891. 

In  this  invention  the  improved  fabrics  are  formed  by  causing 
ornamental  fabrics  to  adhere  to  the  waterproofed  surface  of 
any  suitable  fabric,  the  ornamental  fabrics  being  rolled  on 
to  the  rubber  surface,  which  may  have  been  previously 
saturated  with  rubber  solvent.  Fabrics  so  treated  may  be 
subsequently  vulcanised. — W.  P.  D. 


Improvements  in  Ornamented  India-rubber,  Waterproofed 
Fabrics,  and  in  the  Mode  of  Producing  the  same. 
G.  C.  Mandleberg,  Manchester.  Eng.  Pat.  22,382, 
December  22,  1891. 

Any  suitable  fabric  is  spread  or  coated  with  india-rubber 
proofing,  and  is  then  covered  wholly  or  partly  with  the  spun 
or  twisted  thread  of  anj'  fibre,  pressure  being  used  to  make  it 
adhere  to  the  india-rubber,  no  solvent  being  used.  The 
fabric  so  treated  maybe  subsequently  vulcanised  if  required. 
"  — W.  P.  D. 

Improvements  in  the  Manufacture  or  Production  of 
Cellular  Substance  suitable  for  Paper-making  and  Fibre 
suitable  for  Spinning.  G.  Hagemann,  Ludwigshafen, 
Germany.     Eng.  Pat.  477,  January  9,  1892. 

In  a  previous  patent  (18,470,  October  27,  1891  ;  this 
.Tournal,  1892,  1026)  it  was  shown  that  the  reed  Arundo 
Donax,  when  treated  with  caustic  soda  at  4' — 6^  B.  for 
four  days  or  more,  at  ordinary  temperatures,  yields  a  pure 
cellular  substance  suitable  for  paper-making ;  if  the  reed 
is  split  into  strips  and  then  treated  with  caustic  alkali  a 
textile  fibre  is  produced.  It  is  set  forth  in  the  present 
patent  that  similar  results  are  achieved  in  a  much  less 
time,  viz.,  in  about  1 — 1|  hours,  when  the  alkaline  solution 
is  heated  or  even  applied  boiling.  It  is  alleged  that  when 
thus  treated  the  fibre  itself  will  not  be  injured,  whilst  the 
incrustations  upon  it  will  be  affected  sufficiently  to  allow 
of  the  ready  cleansing  of  the  fibre.  The  further  treatment 
required  was  fully  described  in  the  earlier  patent. — K.  B.  B. 


An  Improvement  in  Machines  for  Scutching  and  Cleaning 
Fibrous  Stems  and  Leaves.  G.  M.  Lane,  London. 
Eng.  Pat.  2032,  February  2,  1892. 

Many  machines  for  scutching  the  fibrous  stems  have  tables 
moving  to  and  fro  to  carry  the  fibres  under  the  revolving 
beaters  and  then  withdraw  them.  It  is  necessary  to 
firmly  hold  the  fibres  by  means  of  a  clip  near  one  end  of 
the  table,  and  the  present  improvement  consists  of  auto- 
matically opening  the  clip  when  the  table  has  receded, 
so  that  the  material  can  be  easily  withdrawn  and  fresh 
inserted.— W.  P.  D. 


Improvements  in  Machinery  for  Decorticating  Jute,  Ramie, 
and  other  Fibrous  Plants.  F.  B.  Fremerey,  Galveston, 
Texas,  I'.S.A.     Eng.  Pat.  5646,  March  22,  1892. 

The  defects  in  machines  previously  in  use  for  this  purpose 
purpose  are  that  they  require  to  be  fed  by  hand,  that  the 
separation  of  the  valuable  fibre  from  refuse  is  often 
incomplete,  and  that  the  fibre  itself  is  often  broken  or  cut 
by  woody  fragments  being  crushed  through  the  bark  of 
the  fibrous  portion.  The  principal  feature  of  the  present 
machine  is  that  the  feeding  is  done  automatically.  The 
feeding  mechanism  includes  a  pair  of  stripping  jaws,  which 
cause  the  leaves  and  limbs  of  the  stalks  to  be  scraped  off. 
From  the  feeder  the  stalks  pass  between  slitting  rollers, 
which  slit  them  open  longitudinally,  then  between  flattening 
rollers,  which  open  out  the  slit  stalks.  The  pith  of  the 
stalks  is  broken  into  fragments  by  passing  them  between 
fluted  rollers,  and  finally  the  crushed  and  broken  stalks 
pass  on  to  beaters,  which  beat  off  the  woody  fragments, 
leaving  the  fibre. — K.  B.  B. 
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A  Process  for  Frecimj  Slucps'  Wrndfroin  Pitch  and  other 
Impurities.  A.  Hiiyer  and  Iv.  Herold,  Hriiiin,  Germany. 
VA\g.  Pat.  10,834,  June  8,  1892. 

Thk  woolly  niaterial  is  soaked  in  a  mixture  of  "  extract  " 
oil  and  coal-tar  oil.  It  is  then  dried  by  raean.s  of  a  centri- 
fugal machine,  and  passed  through  rollers  to  disintegrate 
the  solid  impurity.  Finally  it  is  washed  with  ammoniacal 
water  to  remove  the  oils,  or  the  pitch  is  extracted  with 
petroleum  s])irit.  The  wool  may  be  afterwards  bleached 
by  any  suitable  process.— \V.  1'.  I). 


Improvements  relating  to  the  Clvansing  of  or  Extraction 
of  Fatty  Substances  from  Wool  and  the  like,  and  to  a 
a  Method  of  ilarifying  the  Solvent  used  therefor. 
W.  li.  Lake,  London.  From  \V.  T.  Cutter,  Connecticut, 
U.S.A.     Fug.  Pat.  16,827,  September  20,  1892. 

Thk  solvent  used  may  be  naplitha  or  any  liquid  having 
similar  properties.  The  particular  features  of  the  process 
are  the  repeated  percolation  of  the  same  portion  of  solvent 
through  the  v.'ool,  and  the  removal  of  all  impurities, 
except  dissolved  fatty  matter,  from  the  naphtha  by  causing 
the  wool  itself  to  act  as  a  kind  of  filter. 

The  process  consists  in  allowing  naphtha  to  percolate 
through  wool  which  has  been  previously  dried  by  a 
current  of  hot  air.  The  naphtha  charged  with  fatty  matters, 
and  also  containing  various  impurities  in  suspension,  is 
returned  into  the  vessel  containing  the  wool.  This  is 
repeated  several  times  ;  the  wool  retains  the  suspended 
matter,  while  the  clear  naphtha  containing  fats  in  solution 
is  distilled  to  recover  the  solvent.  The  wool  is  again 
subjected  to  a  current  of  hot  air  to  remove  traces  of 
Daphtha,  and  finally  washed  with  water  whereby  strspended 
matter  and  potash  salts  are  removed.  These  latter  are 
recovered  in  the  usual  way  by  evaporating  the  wash-water. 

-E.  B.  B. 


Improvements  in  Apparatus  for  Washing  or  Cleansing 
Wool  or  other  Materials.  G.  L.  P.  Eyre,  London,  and 
T.  J.  Hopkins,  Trowbridge.  Eng,  Pat.  17,40.5,  Septem- 
ber 29, 1892. 

In  many  machines  the  washing  or  scouring  of  the  wool 
is  incompletely  effected,  because  the  under  portion  of  the 
wool  lying  on  the  apron  does  no  come  into  contact  with 
the  liquid.  This  invention  provides  means  whereby  either 
(1)  the  wool  may  be  placed  on  a  perforated  apron,  and  jets 
of  liquid  directed  from  below  with  considerable  force,  as 
well  as  from  above  ;  or  (2)  the  liquid  may  be  directed  from 
above  only  or  below  only,  and  the  wool  automatically- 
turned  over  so  as  to  expose  different  portions  to  the  action 
of  the  liquid.  The  invention  may  be  applied  to  various 
\\ool-washing  and  wool-scouring  machines,  but  is  specially 
adapted  for  use  in  a  washing  or  cleansing  apparatus 
devised  by  the  same  patentees  (Eng.  Pat.  10,134,  1891). 

— K.  B.  B. 


Improvements  in  Wool-washing  Machines.  H.  Ackroyd 
and  T.  Ambler,  Halifax.  Eng.  Fat.  18,40.5,  October  14, 
1892. 

The  inventors  propose  to  introduce  a  "  flush  at  the  ducking- 
spout  near  the  pressing  end  of  wool-washing  machines." 
The  water  flows  down  through  a  perforated  plate  on  to  the 
wool,  and  then  escapes  to  the  bottom  washing-tank, 
cleansing  the  wool  and  carrying  the  sand  and  dirt  down 
with  it.— W.  P.  1). 


Improvements  in  Wool-scouring  and  Fat-saving  Appa- 
ratus. J.  Rhodes,  Sydney,  Australia.  Eng.  Pat.  19,071, 
October  24,  1892. 

The  scouring  agent  employed  is  benzene  or  some  other 
volatile  solvent.  The  wool  is  alternately  saturated  with  the 
solvent  and  squeezed  between  rollers.  A  series  of  tanks 
and  travelling  bands  or  aprons  is  arranged.  If  four  tanks 
are  used  the  fresh  benzene  acts  first  upon  the  wool  on  the 


fourth  apron,  below  which  is  a  catch-tank  of  special 
construction.  The  benzene  is  then  raised  from  the  catch- 
tank  uito  an  elevated  tank  above  the  third  apron  and 
sprinkled  down  on  to  another  lot  of  wool,  and  so  on  until 
It  reaches  the  catch-tank  below  the  first  apron.  The  fresh 
benzene  thu-;  acts  on  the  cleanest  wool,  and  as  the  liquid 
is  conveyed  along  the  series  of  tanks  the  dirty  licpiid  will 
be  continually  acting  on  dirtier  wool.  The  fat  "and  benzene 
are  separated  by  distillation.  The  whole  apparatus  is 
enclosed  within  a  cover  to  collect  volatili-ed  solvent. 

— li.  B.  B. 

Improved  Means  applicable  for  Use  in  the  Treatment  of 
China-Grass  and  other  Plants  adapted  for  Employment 
in  the  Textile  Industry.  L.  E.  Vial,  Paris,  France. 
Eng.  Pat.  19,13.5,  November  .5,  1891. 

This  invention  relates  to  an  improved  method  of  treating 
China-grass  and  other  textile  plants  whereby  their  fibres  may 
be  separated  from  each  other  and  prepared  for  subsequent 
use. 

The  raw  material  is  first  steeped  in  water,  then  in  a 
bath  of  some  liquid  of  a  fatty  or  oily  nature,  e.g.,  petroleum 
or  colza  oil,  and  lastly  in  an  alkaline  bath,  the  strength  of 
which  varies  according  to  the  fineness  of  the  fibre  desired. 
These  three  operations  form  the  first  part  of  the  process 
or  maceration.  The  maceration  vats  are  so  arranged  that 
the  excess  of  oily  liquid  carried  over  into  the  alkaline  bath 
flows  back  again  into  the  oil-vat.  The  second  operation 
is  lixiviation.  The  apparatus  employed  consists  of  an 
endless  band  or  apron  circulating  between  several  pairs  of 
rollers  and  carrying  the  material,  which  is  subjected  succes- 
sively to  the  action  of  (1)  water;  (2)  some  liquid  to 
neutralise  the  alkali,  e.g.,  a  hypochlorite  or  bisulphite  ;  (3) 
water  again. 

The  material  thus  obtained  only  requires  to  be  dried, 
made  flexible,  and  combed,  to  be  ready  for  use.  All  this 
is  accomplished  by  means  of  a  rotating  horizontal  drum, 
to  which  the  material  is  attached,  with  a  heated  space 
underneath  to  assist  in  drying  the  material,  and  a  comb 
arranged  to  swing  above  the  drum. — R,  B.  B. 


Improvements  in  Machines  for  Breaking  and  Scutching 
Fla.c  and  the  like.  H.  Wolff,  Xaumberg-on-Lober, 
and  H.  Dede,  Hamburg,  Germany.  Eng.  Pat.  20,224, 
November  9,  1892. 

This  invention  relates  to  improvements  in  a  combined 
beating  and  dressing  machine.  The  material  is  held 
between  interlocking  endless  chains  and  bands,  and 
mechanically  presented  to  all  the  working  parts  of  the 
machine,  the  cleaned  fibre  being  delivered  at  the  other 
end.  The  inventors  also  claim  that  a  higher  percentage  of 
spinning  fibre  is  obtained  by  special  adaptation  of  the  parts 
of  the  machine  which  affect  the  "  swingling  "  of  the  stalks. 
The  fibre  is  fed  into  the  breaking  machine,  which  crushes 
the  stalks  and  loosens  the  outer  skin.  It  is  then  carried 
on  through  two  "  swingling  "  or  scraping  machines.  The 
stripping  of  the  stalks  takes  place  between  the  serrated 
working  edges  of  scrapers  fixed  on  a  rotating  drum,  and 
moveable  scrapers  fixed  to  an  endless  band. — W.  P.  D. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

PATENTS. 

An  Improved  Machine  for  Dyeing,  Scouring,  Bleaching, 
Sizing,  Carbonising,  and  Drying.  E.  Woodcock,  sen., 
N.  O.  Woodcock,  and  E.  Woodcock,  jun.  Eng.  Pat.  282 
January  6,  1892.  ' 

A  LONG,  wooden  tank  is  divided  into  compartments  and 
provided  with  rollers  at  the  top  and  bottom  of  each  com- 
partment, the  bottom    rollers    being    adjustable   in   height. 
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Above  the  divisioE  walls  between  the  several  compartments 
are  nipping  or  squeeziug  rollers.  Such  a  box  for  dyeing 
indigo  would  consist  of  five  compartments  containing 
respectively  soap  liquor,  hot  water,  indigo  dye  -  liquor, 
boiling  water  acidified,  and  hot  water,  and  above  it  would 
be  a  set  of  rollers  running  in  air  for  the  purpose  of 
oxidising  the  indigo.  At  the  rear  end  of  the  tank  there  is 
a  set  of  steam  drums  for  drying  or  carbonising,  and  a  box, 
provided  with  rollers  and  a  blower  or  fan,  for  cooling  the 
goods. — \V.  E.  K. 


Improvements  in  the  Method  of  and  Apparatus  for 
Utilising  the  Heat  of  Spent  Liquors  or  Liquids  for 
Dyeing,  Manufacturing,  and  other  like  Purposes.  J. 
Dawson,  Huddersfield.     Eng.  Pat.  1506,  January  26, 1892. 

The  object  of  this  invention  is  to  utilise  the  heat  of  spent 
or  waste  dye  and  other  liquors  by  transferring  their  heat  to 
fresh  water,  subsequently  to  be  used  for  dyeing  or  other 
purposes. 

In  carrying  out  the  invention,  suitable  tube-boxes  and 
tubes  are  arranged  in  tiers  or  stacks  within  a  water-tank, 
and  through  these  tubes  the  spent  liquors  are  pumped. 
The  heat  is  radiated  from  the  tubes  to  the  water  surroundiug 
them,  which  thus  becomes  heated,  and  can  be  drawn  off  as 
required  for  use. 

A  float-valve  admits  cold  water  into  the  tank,  thus 
keeping  the  water  at  a  constant  level. — W.  E.  K. 


Errata. 

This  Journal,  1893,  page  41,  col.  1,  second  abstract,  lines 
4 — .^  of  text  thereof,  for  "  The  cloth  is  first  impregnated 
with  tannic  acid  or  tartar  emetic,"  &c.,  read  "  The  cloth  is 
first  impregnated  with  tannic  acid  (or  other  astringent 
mordant)  and  tartar  emetic,"  ^c. 

Page  37,  col.  2,  line  20  from  bottom,  for  "  in  chromic 
acid,"  read  "  or  chromic  acid." 

Page  38,  col.  2,  line  9,  for  "  are  scarlets,"  read  "  and 
scarlets." 

Page  67,  col.  2,  line  2  below  table,  insert  after  "  solution 
of,"  the  Avords  '•'  sodium  hydrate  and  10  cc.  of." 


YII.-ACIDS.  ALKALIS.  AND  SALTS. 

On  Mend's   Chlorine  Process.     F.  Quincke.     Chem.   Ind. 
1893,  16,  10—12. 

The  author  criticises  an  article  which  appeared  in  the 
Chemische  Industrie  of  last  December  describing  a  magne- 
sium chloride  process  by  which  Brunner,  ]Mond,andCo.,Lim., 
of  Northwich,  are  stated  to  be  manufacturing  bleaching 
powder.  The  article  in  question  deals  only  with  two 
German  patents,  one  by  Mond,  the  other  by  Solvay.  A 
number  of  other  patents  have  been  taken  out  by  the  same 
gentlemen,  indicating  the  development  of  the  process.  The 
chlorine  process  as  now  believed  to  be  carried  out  on  a 
manufacturing  scale  in  Xorthwich  is  practically  covered  by 
Mond's  English  patent.  No.  2575  of  1889  (this  Journal, 
1890,  291  and  292),  and  that  of  the  Deutsche  Solvay  Werke, 
No.  54,540.  The  author  sketches  this  process,  adopting  the 
following  divisions  :  — 

1.  The  production  of  ammonium  chloride  by  freezing  the 
mother-liquor  of  the  ammonia-soda  process. 

2.  The  vaporisation  of  ammonium  chloride  in  vessels 
lined  with  antimony  and  containing  molten  zinc  chloride. 

3.  The  separation  of  the  chlorine  from  the  ammonium 
chloride  vapours  at  400° — 500°  C.  by  means  of  magnesia 
pellets  containing  kaolin,  heated  in  brick-lined  vessels. 
Thus  the  ammonia  is  set  free. 


4.  The  decomposition  of  the  chlorine  compounds  in  the 
same  vessels,  by  introducing  air  of  800° — 1000°  C,  whereby 
chlorine  of  7  to  10  per  cent,  strength  is  obtained. 

5.  The  cooling  of  the  magnesia  pellets  with  cold  air  to 
400°  C.  preparatory  to  passing  fresh  ammonium  chloride 
vapours  over  them. 

(1.)  In  order  to  crystallise  out  all  the  chloride,  the 
temperature  must  be  lowered  to  considerably  below  0°  C. 
and  the  resulting  precipitate  must  then  be  contaminated  with 
sodium  bicarbonate,  ammonium  bicarbonate,  and  sodium 
chloride.  These  impurities  are,  however,  not  likely  to 
interfere  with  the  success  of  the  process. 

(2.)  In  order  to  prevent  the  superheating  of  the  vessel, 
and  to  effect  a  rapid  and  regular  vaporisation  of  the 
ammonium  chloride,  many  trials  were  made,  such  as  mixing 
the  ammonium  chloride  with  oxides  such  as  those 
of  nickel  and  magnesium,  introducing  an  inert  gas, 
adopting  A'aporisation  in  vacuo,  &c.,  until  the  present 
method  was  devised,  by  which  the  ammonium  chloride 
is  charged  into  molten  zinc  chloride.  Iron  vessels  were 
found  to  be  attacked,  so  that  vessels  of  more  refractory 
material,  such  as  carbon,  gypsum,  clay,  nickel,  &c.,  were 
tried,  and  finally  antimony  or  an  alloy  of  antimony  adopted. 
The  entire  retort,  as  well  as  all  connexions,  must  be  kept 
at  350°  C,  and  protected  with  antimony  or  fireclay. 

(3,  4,  and  .'>.)  The  vessel  in  which  the  chloride  of 
ammonium  vapours  are  decomposed  is  filled  with  balls  or 
pellets  consisting  of  100  parts  of  magnesia,  75  parts  of 
China-clay,  and  6  parts  of  unslaked  lime,  with  potassium 
chloride  solution  of  1  •  1  sp.  gr.  as  binding  material.  This 
composition  of  the  pellets  was  adopted  after  many  trials  with 
the  oxides  of  nickel,  cobalt,  iron,  and  manganese,  or  salts 
with  non-volatile  acids,  such  as  silicic,  boric,  and  tungstic 
acids,  had  failed.  The  vessel  is  filled  with  the  pellets  to  the 
height  of  2  metres,  and  consists  of  an  iron  cylinder,  the 
brick  lining  of  which  contains  annular  spaces  filled  with 
magnesia.  The  gases  pass  downwards  through  the  vessel. 
The  retorts  may  be  heated  from  the  outside  by  producer- 
gas,  but  probabh'  are  actualh'  brought  to  the  requisite 
temperature  by  air  heated  in  Cowper's  regenerators. 
When  sufficient  chlorine  has  been  absorbed  from  the 
ammonium  chloride  vapours,  introduced  at  350° — 550°  C, 
the  last  traces  of  ammonia  are  removed  by  means  of  hot 
inert  gas.  Towards  the  end  of  the  reaction  some  hydro- 
chloric acid  is  evolved ;  when  this  gas  has  ceased  to  be 
given  oft',  the  chlorine  is  liberated  by  means  of  dried  air  of 
800° — 1000°  C. ;  the  gas  thus  obtained  containing  7 — 10  per 
cent,  of  chlorine.  After  the  pellets  have  been  sufficiently 
exhausted,  the  apparatus  is  cooled  to  400°  C.  and  charged 
again  with  ammonium  chloride  vapours. — K.  E.  M. 


The  Action  of  Sulphuric  and  A'itric  Acids  on  Lead  of 
Different  Degrees  of  Purity.  G.  Lunge.  Eng.  and 
Mining  Jour.  J893,  8—10;  32;  56—57. 

When  the  enormous  quantit}'  of  lead  consumed  in  the 
construction  of  apparatus  for  the  manufacture  of  chemicals, 
especially  of  sulphuric  acids,  is  considered,  it  is  remarkable 
that  hitherto  there  has  been  no  certainty  concerning  the 
necessary  chemical  composition  of  a  lead  which  offers  the 
greatest  possible  resistance  to  sulphuric  acids,  whether  pure 
or  containing  the  ordinary  impurities,  of  which  we  need  not 
regard  here  any  except  nitrous  and  nitric  acid.  A  consider- 
able number  of  researches  have  been  made  in  that  direction, 
but  with  extremely  discordant  results.  While  a  number  of 
authorities  maintain  that  pure  lead  resists  the  acids  less 
than  that  which  contains  certain  impurities,  especially  anti- 
mony, other  authorities  maintain  the  reverse  of  this ;  and 
this  holds  good  of  other  foreign  metals  as  well.  The  matter 
is  confused  b}'  the  fact  that  the  impurities  of  the  lead  have 
evidently  sometimes  an  opposite  effect  at  different  tempera- 
tures, and  bv  the  fact  that  the  contaminations  of  the  acid 
play  a  part  of  their  own. 

This  question  is  really  of  great  importance.  Hochstetter 
quotes  cases  from  his  own  practice  in  which  concentrating 
pans  for  sulphuric  acid  were  strongly  acted  upon  in  the 
course  of  a  single  week  ;  and  Hasenclever  mentions  similar 
cases.     But  even  if  we  do  not  regard  such  extreme  instances 
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it  is  far  from  beinp  an  indifferent  question  whether  an  acid 
chambiT,  a  GIovlt  tower,  or  a  hoilir.p-down  pan  last*  twice 
as  lon<r  or  half  as  lonir  in  one  case  as  in  another  where  a 
different  quality  of  lead  had  been  emi)lnyed,  and  such 
differences  occur  very  frequentiy.  Hitherto  the  parts 
jilaveil  by  only  a  very  few  of  the  metals  occurrinnr  in 
conunercial  lead,  have  been  known  with  any  decree  of 
certainty.  It  has  been  generally  assumed  that  even  very 
slijiht  quantities  of  zinc  and  of  bismuth  are  injurious; 
copper  has  been  regarded  as  useful  by  the  majority  of  those 
who  have  paid  attention  to  it,  but  the  greatest  diversities  of 
opinion  exist  concerning  antimony.  Silver,  cadmium, 
arsenic,  and  tin  occur  only  in  minute  quantities  in  com- 
nicreial  lead,  and  their  presence  is  generally  agreed  to  be 
undesirable.  Some  have  thought,  but  have  never  proved, 
that  the  lead  is  the  more  acted  upon  the  more  oxygen  it 
contains  in  the  shape  of  oxides. 

In  order  to  settle  these  questions,  which  are  of  equal 
interest  to  the  lead  smelter  and  the  chemical  manufacturer, 
the  author  secured  the  co-operation  of  a  very  trustworthy 
pupil  and  assistant.  Dr.  Ernst  Schmid 

It  was  necessary,  evidently',  to  la}'  down  certain  limits  for 
these  researches,  and  the  author  resolved,  therefore,  to 
confine  them  to  three  admi.\tures  of  lead  which  appeared 
to  be  most  important  in  this  respect,  viz.,  autimou}', 
copper,  and  oxygen,  leaving  the  others  to  themselves  as 
certainly  not  calculated  to  increase  the  resistance  of  the 
leads.  The  concentration  of  the  acid  was  varied,  with  its 
percentage  of  nitrous  acid  and  of  nitric  acid  (going  ulti- 
mately up  to  pure  nitric  acid).  A'arious  temperatures  were 
also  tried. 

The  lead  which  served  for  the  investigation  was  partly 
obtained  through  the  kindness  of  the  Royal  Saxon  Smelting 
Works  at  Freiberg,  and  of  Professor  Ledebur,  of  the 
Freiberg  Mining  Academy  ;  a  portion  was  rolled  expressly 
for  us,  in  somewhat  large  quantities,  by  one  of  the  principal 
Cologne  firms,  Wilhelm  Leyendecker  and  Co.  The  Freiberg 
lead  contained  the  following  impurities  : — 


Soft  Lead  I. 


Hard  Lead. 


Regulus 
Metal. 


Copper 

OOlll 

0'0> 

0-1  to    0-3 

Bismuth 

004t 

irOl 

Antimony 

O-O(J0t 

1-81 

18-1  to  1S-.3 

Arsenic 

Xone. 

I'O  to    3'1 

0- 000.5 
0-OOOi 

001 

o-oi 

Tin 

0-1 

Silver 

0-000.5 

0-10' 

The  name  "  Regulus  Metal "  is  given,  as  is  usual  in 
the  Xorth  of  England,  to  an  alloy  of  about  one  part  of 
antimony  with  live  parts  of  lead. 

The  regulus  metal  is  not  quite  homogeneous  ;  the  piece 
employed  for  our  experiments  was  specially  tested  for 
copper,  of  which  it  contained  0*  14  per  cent.  The  antimony 
may  be  taken  at  18 "2  per  cent. 

The  soft  lead  which  is  obtained  from  Cologne  as  the 
purest  obtainable  was  most  carefully  analysed  in  our  own 
laboratory  by  the  method  of  Fresenius  and  by  cupellation  ; 
it  contained : — 

Per  Cent. 

Copper O'OOSt 

Bismuth 0  'OOig 

Antimony 0'0029 

Irou Trace 

Arsenic 0'  0047 

Cadraiiuu 0"00025 

Nickel  and  cobalt Traces 

Silver CMKllO 

Zinc OMJ002 

Oxygen 0'0024 

Several  hundredweights  of  this  soft  lead  were  melted 
with  varying  quantities  of  antimony  and  of  copper,  in  order 
to  eliminate  the  disturbing  influence  of  the  other  impurities. 


Alloys  were  thus  obtained  containing  exactly  02  per  cent, 
of  antimony,  and  0-02,  0-  I,  0-2,  1   ()  per  cent,  of  copper. 

The  mode  of  investigation  which  was  chos.-n  was  the 
determination  of  the  loss  of  the  weight  of  the  metal  after  a 
certain  time  of  immersion  in  the  acid,  taking  every  care  to 
obtain  accurate  results  by  working  in  a  perfectly  uniform 
manner.  The  plan  of  measurine  the  attack  on  the  lead  by 
the  (luantity  of  gas  (chiefly  hydro;;en)  given  off  in  contact 
with  the  acid  was  rejected,  and  for  tlie  following  reason. 
A  special  apparatus  was  constructed  for  this  test,  avoiding 
any  organic  joints,  such  as  india-rubber  or  cork  ;  the  gas 
was  measured  in  a  "gas  volumeter."  as  constructed  by  the 
author  for  general  purposes.  A  number  of  tests  were  made  by 
means  of  this  apparatus,  which  permitted  the  measurement  of 
the  gas  with  perfect  accuracy,  and  the  following  results  were 
obtained  after  exposing  the  various  descriptions  of  metal  to 
the  action  of  concentrated  sulphuric  acid  at  the  ordinary 
temperature  for  the  space  of  eic,ht  days.  Soft  lead  gave 
off  a  quantity  of  gas  almost  accurately  agreeing  with  the 
theoretical  equation  Pb  +  H.,SO,  =  Hj  +  PhSO^.  Hard 
lead  (with  1  -8  per  cent.  Sb)  and  regulus  metal  (with  18  per 
cent.  Sb),  which  were  far  more  strongly  acted  upon  than 
soft  lead  (as  will  be  seen  directly),  yielded  very  little  gas, 
amounting  to  ^r—^^  P^i't  of  that  which  should  have  been 
given  off  according  to  the  above  equation.  Hence  it  is 
absolutely  inadmissible  to  judge  of  the  resistance  of  lead  to 
sulphuric  acid  from  the  quantity  of  gas  evolved  in  contact 
with  the  acid.  Lead  containing  antimony  yields  only  a  minute 
fraction  of  the  gas  which  lead  without  antimony  gives  off, 
undoubtedly  owing  to  the  fact  that  after  a  shorttime  the  anti- 
monious  sulphate  formed  is  reduced  by  lead,  which  is  thus 
prevented  from  evolving  hydrogen  from  free  sulphuric  acid. 

This  observation  possibly  explains  the  prejudice  of  many 
manufacturers,  who  believe  that  lead  containing  antimony 
resists  sulphuric  acid  better  than  pure  lead,  because  they 
see  the  attack  in  the  latter  case  from  the  bubbles  of  gas, 
which  are  missing  in  the  former,  though  in  reality  it  is 
much  more  attacked.  The  same  experiment  shows  that 
lead  containing  a  few  per  cent,  of  antimony  is  preferable  to 
pure  lead  for  vessels  or  lining  of  boxes  intended  for  sea 
carriage  of  sulphuric  acid,  which  are  soldered  up,  and  thus 
made  air-tight.  The  gas  given  off  cannot  escape  in  this 
case,  and  the  lead  vessels  are  seriously  strained  and  may 
ultimately  burst,  while  the  quantitj-  of  gas  given  off  in  the 
case  of  hard  lead  vessels  is  too  slight  to  be  injurious. 
About  O'o  per  cent,  of  antimony  seems  to  suffice  for  this 
purpose.  Sulphuric  acid  makers  ought  to  pay  attention  to 
this  fact,  which  is,  however,  of  minor  importance  now  that 
iron  vessels  are  so  generally  adopted  for  storing  and 
carrying  sulphuric  acid. 

Tlie  author  now  gives  a  synopsis  of  the  results  of  experi- 
ments made  under  varying  conditions. 

I.  Action  of  Sulphuric  Acid  on  Pure  Lead  and  on  Lead 
Alloyed  with  Antimony. —  In  the  first  series  of  experiments 
the  already-described  Freiberg  lead  (soft,  hard,  and  regulus 
metal)  was  tested ;  in  the  second  series  the  Cologne  lead 
and  an  alloy  of  this  with  02  per  cent,  of  antimony. 

The  acids  employed  in  the  first  series  were  : — 1.  Chemi- 
cally pure  concentrated  sulphuric  acid  of  sp.  gr.  1"84  at 
15^  C.  (saj',  95  per  cent.  H^SOj),  in  contact  with  previously 
dried  air.  2.  The  same  in  contact  with  previously  dried 
air,  with  addition  of  enough  chamber  crystals  to  make 
exactly  1  per  cent.  X0O3,  which  resultant  acid  is  termed 
"  nitrous  vitriol."  3.  The  same  nitrous  vitriol  protected 
from  the  air.  4.  Pure  acid,  diluted  to  I  ■  725 — 1  -765  sp.  gr. 
5.  The  same  acid  with  1  per  cent.  X.jOj  as  above. 

The  conditions  of  temperature  and  length  of  contact  were 
varied  as  follows  :  —Digesting  eight  daj's  at  the  ordinary 
temperature;  digesting  six  hours  at  100^  C. ;  digesting 
three  to  six  hours  at  200^  C.  The  second  series  (with  the 
Cologne  lead)  was  made  in  a  similar  way,  but  in  all  cases 
without  contact  of  air.  Each  single  case  was  tested  by 
exposing  six  to  eight  samples  in  the  same  way,  taking 
every  precaution  to  secure  an  almost  absolute  uniformity 
as  to  the  treatment  of  the  tests  before  and  after  the  experi- 
ment, by  carrying  on  the  experiments  under  exactly  the 
same  conditions.  The  author  believes  he  has  thus  attained 
perfectly  comparable  results,  but  must  refer  the  reader  for 
proof  of  this  to  the  German  publications  already  referred  to, 
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and  he  here  gives  merely  a  synopsis  of  the  average  results  of 
the  341  single  experiments  comprised  in  this  series,  arranged 
in  such  a  manner  as  to  make  clear  the  conclusions  to  be 
drawn  from  them.  The  synopsis  is  to  be  understood  in 
this  way  :— Column  a  shows  the  concentration  of  the  aciis, 
the  temperature  and  the  length  of  contacts  ;  column  6  the 
kind  of  lead  used  as  described  above  :  columns  c,  d,  and  e 
the  comparative  attack  of  pure  acids  of  nitrous  vitriol 
■without  air  and  of  nitrous  vitriol  in  contact  with  dry  air, 
the  lowest  attack  being  always  put  =  100;  column/ gives 
the  absolute  value  of  the  unity  100  for  each  of  the  13  special 
series  of  tests,  viz.,  the  loss  of  weight  of  one  superficial 
metre  of  lead  expressed  in  grms.  Thus  on  the  first 
line  the  real  values  of  the  figures  appearing  under  c,  d,  and 
e  (100,  124,  147)  are:  128' 1,  158-8,  183-3  grms.  of 
lead  per  superficial  metre  of  soft  lead  No.  I.  lost  by  eight 
days'  contact  with  cold  concentrated  acid.  (It  was  impos- 
sible to  choose  a  common  unity  since  the  duration  ot  the 
experiments  necessarily  differed  in  the  different  series.) 

It  is  thus  plain  that  at  ordinary  temperatures  concentrated 
sulphuric  acid  acts  least  on  soft  lead,  more  on  hard  lead, 
and  most  on  regulus  metal.  This  holds  good  of  all  three 
descriptions  of  acid;  pure  acid   acts   least,  nitrous    vitriol 


without  air  is  more  destructive,  and  nitrous  vitriol  in  contact 

with  air  is  most  active.     The  injurious  influence  of  notable 

I    quantities  of  antimony,  is    most   apparent   in  the  case  of 

!   nitrous  vitriol ;  the  loss   of  weight  increases   very  rapidly. 

I   with  higher  percentages  of  antimony  ;  a  very  slight  addition 

I   of   antimony    (0-2    per    cent.)    is    rather    beneficial   than 

otherwise  so  far  as  the  ordinary  temperature  is  concerned 

(series  Xo.  2),  but  even  then  only  to  a  very  limited  extent. 

At   100'  C.  the  soft  lead  in  all  cases  resists  the  attack 

better  than  that  alloyed  with  antimony.     The  different  acids 

attack  in  the  same  order  as  before  ;  the  injurious  efl'ect  of 

antimony  is  even  more  apparent  with  nitrous  vitriol  ihau 

with  pure  acid  (series  3  and  4). 

At  200°  C.  the  action  is  of  course  much  stronger,  but  of 
the  same  character  as  at  100'  C. ;  that  is  to  say,  that 
antimony  is  decidedly  injurious,  and,  in  the  case  of  large 
quantities  (1-8  per  cent,  and  upward),  to  an  enormous  extent. 
The  different  descriptions  of  acid  follow  on  the  whole  in  the 
same  order  ;  the  apparent  anomaly  that  nitrous  vitriol  without 
air  sometimes  acts  slightly  less  than  pure  acid  is  easily 
explained  by  the  fact  that  the  current  of  dry  air  employed 
in  the  case  of  pure  acid  carried  away  much  water  and 
gradually  concentrated  the  acid. 


a  Description  of  Experiment. 


h  Description  of  Lead. 


cPure 

Sulphuric 

Acid. 


I     d  Nitrous 
Vitriol  (1  per 
Cent.  N2O3) 
without  Air. 


..^li^.  Jfti,      unit  100  in 

DrvA7r  Grms.  per 

Dry  Air.         g^p  jj^j^^ 


Soft  lead  No.  I. 


1.  Acid    of    1-8    sp.    gr.  8    days  at  J     Hard  lead  (fS  per  cent,  antimcny)  .. 

ordmary  temperature 1 

1,1  Regulus  metal  (IS  per  cent,  antimony) 
I 

2.  The  same  acid  30  days  at  ordinary  3    "^        ^*    

temperature (^    rpjjg  g^J^g  ^j^j,  q-o  per  cent,  antimony 


r   Soft  lead  Xo.  I. 


3.  Acidofl-84sp.gr.  at  100°  C.  for  6  J     Hard  lead 
hours i 


4.  The  same  acid  at  100°  C.  10  hours. . 


L    Regulus  metal, 
r    Soft  lead  No.  I. 


(,    The  same  with  0-2  per  cent,  antimony 
(\  Soft  lead  No.  I 

5.  Acid  of  1-84  sp.  er.  at  200°  C.  3  hours-{     Hard  lead 

L   Regulus  metal 

I 
C   Soft  lead  No.  I 

6.  The  same  acid  at  200°  C,  4  hours. . .  -(  ,  Hard  lead 

l^   Regulus  metal 

7.  The  same  acid  at  200'  C.  6  hours Hard  lead 

r '  Soft  lead  No.  1 1 

The  same  with  0'2  per  cent,  antimony 

Soft  lead  No.  II 

The  same  with  (i-2  per  cent,  antimony 
Soft  lead  No.  I 


8.  The  same  acid  at  -200' C.  10  hours 

9.  The  same  acid  at  200°  C.  3  hours 


...{ 


10.  Acid  of  1-725  sp.  gr.  at  100°  C.  G J  „    .j  .^j^^j 

hours I 

t  Regulus  metal. 

f  Soft  lead  No.  I. 

11.  Acid  of  1-7-25  sp.  gr.  at  20o°  C.  6^  Hard  lead 


L'  Regulus  metal. 


r 

12.  Acid  of  1-765  .sp.  gr.  at  100°C.loJ 
hours 1 


13.  Acid  of  1-720  sp.  gr.  at  100°  C 
hours 


:.!«{ 


Soft  lead  No.  I. 


Hard  lead 

Regulus  metal 

Soft  lead  No.  II. , 

The  same  with  0-2  per  cent,  antimony 


100 

102 

116 

100 

87 

100 

351 

224 

100 

145 

100 

1,381 

865 

100 

1,308 

925 

100 

100 

108 

100 

102 

100 

104 

112 

100 

783 

1,146 

100 

108 

133 

100 

114 


1-24 

1-26 

156 

305 

?.45 

105 

471 

398 

101 

182 

95 

1,252 

1,270 


95 
102 
139 


147 

14S 
178 


122 
535 

437 


154 
1,397 
1,4.37 


66 
100 
168 


80 
90 


128-1 

128-1 

1-28-1 

31S-1 

.348-1 

86-8 

86-8 

86-8 

79-1 

79-1 


277-6 

565-4 

565-4 

565-4 

4,728-9 

601-4 

601 -4 

190-0 

190-0 

47-0 

47-0 

47-0 

191 -9 

1:11-9 

]!>l-9 

51-4 

51-4 

51-1 

55-7 

55 '7 
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In  the  case  of  lesR  concentrated  acids  (sp.  gr.  1  *  725  to 
l-76'j)at  "ioO"  C,  the  injurious  effect  of  antimonj'  is 
apparuiit  in  every  case  at  a  very  much  lii^her  rate  than 
lit  100'.  Nitrous  acid  sometimes  acts  less  than  pure  acid 
in  this  case,  evidently  ])ecause  a  coating  of  lead  sulphate 
protects  the  lead  here.  This,  however,  is  not  the  case  with 
concentrated  acids,  where  the  lead  sulphate  is  dissolved,  nor 
with  more  dilute  nitrous  acids,  where  nitric  acid  is  formed 
and  dissolves  more  lead. 

It  may  be  expedient  to  state  that  the  results  agree  in  all 
essential  features  with  the  fragmentary,  and  hence  incon- 
clusive, results  formerlj-  found  by  John  Glover  (^the  inventor 
of  the  Glover  tower)  and  Cookson  and  Sanderson  (Chem. 
News,  vol.  xlv.,  p.  105).  Thej-  decidedly  disagree  with  the 
well-known  statements  of  Calvert  and  Johnson,  according 
to  whom  pure  lead  resists  sulphuric  acid  less  than  impure 
lead.  But  that  statement  is  entirely  worthless,  as  their"  virgin 
lead "  contained  0-324f)  percent,  of  iron  and  0-l:^74  per 
cent,  copper,  and  they  did  not  estimate  the  antimony  at  all. 
Quite  recently  Ilochstetter,  whose  memoir  will  be  mentioned 
later,  has  also  maintained  that  a  slight  addition  of  antimony 


(0-2  per  cent.)  protects  lead  against  the  action  of  hot  acid; 
but  his  mode  of  investigation  was  exceedingly  rough,  and 
he  has  not  dared  to  draw  practical  conclusions  from  it,  as 
he  has  done  in  the  case  of  copper,  so  tliat  the  author  believes 
that  his  assertion  (for  it  does  not  amount  to  any  proof 
whatever)  concerning  the  protecting  influence  of  antimony 
cannot  be  held  to  outweigh  the  hundreds  of  (/xperiments 
carefully  conducted  by  Lunge  and  Schmid. 

ir.  Arlion  of  Siilpliuric  Acid  on  Lead  coutnining  Copper. 
—The  protecting  influence  of  copper  upon  lead  intended 
for  contact  with  hot  acids  has  not  heretofore  entirely 
escaped  notice,  but  it  was  only  (juite  recently  that 
Ilochstetter  found  that  virgin  leail  in  some  cases  was  rapidly 
attaeked  or  even  entirely  destroyed  when  left  in  contact 
with  very  liot  concentrated  sulphuric  acid,  while  lead  con- 
taining a  little  copper  sustained  very  little  injury.  Accord- 
ing to  him  as  little  as  0-0-2  per  cent,  of  copper  is  sufficient 
for  this  purpose,  as  proved  by  trials  on  a  practical  scale 
•with  concentrating  pans  made  of  virgin  lead  to  which  0-023 
per  cent,  of  copper  had  been  purpo.sely  added. 


r  sr;^," *J?*^  rtfv^  '  Concentrated  Acid    Concentrated  Acid  I      The 


l'84sp.  gr.  .30da.vs 

at  ordinary 

Temperature. 


of  1"84  sp.gr, 


of  1'84  sp.  gr. 


10  hours  at  100°  C.      10  hours  at  200°  C 


same, 

3  hours 

at  200^  C. 


Acidofsp.gr.  1-720 

10  hours  at 

1000°  C. 


Absolute  value  of  the  unity  100,  iu  grms.  of 

lead  per  superficial  metre. 
Soft  leatl  No.  11 

+  0*02  per  cent.  Cu 

+  O'l  percent.  Cu 

„         +  0"2  per  cent.  Cu 

,,         +  I'O  per  cent.  Cu 


Pure. 

348-1 

100 
121 
222 
102 
275 


Nitro's. 

:J05 
288 
280 
295 
.S4fi 


Pure.     I  Xitro's. 
79-1 


Pure.     I  Xitro's. 
601-4 


100 
101 
102 
101 
121 


101 
102 
103 
105 
111 


000 
101 
81 

82 
82 


102 
lOS 
110 
108 
107 


Pure. 
190-0 

Pure. 
55 

Xitro's. 
•7 

100 

100 

71 

102 

100 

70 

98 

102 

72 

100 

99 

73 

97   ! 

85 

63 

In  order  to  exclude  the  accidental  influence  of  other 
impurities,  the  author  caused  several  hundredweights  of  the 
purest  soft  lead  (the  soft  lead  No.  1  mentioned  before)  to  be 
alloyed  with  varying  proportions  of  copper,  viz.  002,  0*1, 
0'2,  and  O'l  percent.  The  1  per  cent,  alloy  could  not  be 
made  homogeneous,  and  he  does  not  place  anj'  special 
reliance  on  the  results  obtained  with  it.  Even  at  02  per 
cent,  copper  there  were  irregularities  found  here  and  there, 
and  in  practice  this  seems  to  be  the  highest  percentage  of 
copper  regularly  obtainable. 

As  far  as  the  acids  are  concerned  it  seemed  unnecessary  in 
this  case  to  try  nitrous  vitriol,  both  with  and  without  access 
of  air,  as  the  tests  with  lead  containing  antimonj'  had 
sufficiently  proved  that  this  kind  of  acid  acts  much  more 
strongh'  in  the  presence  than  in  the  absence  of  air.  Other- 
wise the  experiments  were  carried  out  as  before,  and  the 
average  results  of  the  262  tests  made  are  represented  in  the 
following  synopsis,  arranged  on  the  same  pliin  as  that 
referring  to  alloys  of  lead  and  antimony. 

We  may  now  draw  the  following  conclusions.  The  results 
are  here  not  alwaj's  quite  so  decisive  as  in  the  case  of 
antimony.  Especially  with  the  1  per  cent,  alloy  the  six  or 
eight  parallel  tests  made  for  each  special  case  disagree  too 
much  to  base  a  certain  conclusion  thereon,  undoubtedly  on 
account  of  the  want  of  homogeneity  of  that  alloy,  and  we 
shall,  therefore,  leave  it  entirely  out  of  consideration. 
Otherwise  we  find  that  in  the  cold,  concentrated  pure 
sulphuric  acid  acts  decidedly  more  on  lead  containing 
copper  than  on  pure  lead,  and,  except  in  the  case  of  the 
0*2  per  cent,  alloy,  nitrous  vitriol  always  acts  much  more 
strongly.  At  100°  C,  both  pure  and  nitrous  acid  act 
practically  alike  upon  all  descriptions  of  lead  up  to  0-2  per 
cent,  copper,  the  copper  having  no  protecting  action  whatever 
at  that  temperature.  A  200'  C.  concentrated  pure  acid  acts 
perceptibly  less  on  lead  containing  0-1  or  O'-i  per  cent,  of 
copper  than  on  pure  lead,  or  lead  containing  but  0*02  per 
cent.  Cu ;  nitrous  vitriol,  however,  acts  in  the  reverse 
manner. 

This  would  lead  us  to  conclude  that  for  any  use  of  lead 
below  the  temperature  of  200°C.,  that  is,  for  acid  chambers 


1  and  in  nearly  every  other  case,  copper  has  no  protecting 
action  on  lead.  Only  at  200°  C.  do  we  find  such  an  action, 
and  that  to  only  a  slight  degree,  and  only  in  the  case  of  pure 
acid,  but  not  in  that  of  nitrous  vitriol.  Hence  acid-pans 
in  a  general  way  ought  never  to  reach,  and  still  less  to 
exceed,  that  temperature.  It  would  follow  that  even  they 
ought  not  to  be  made  of  lead  containing  copper ;  but  we 
shall  see  presentlj^  that  this  conclusion  must  be  modified. 

III.  Experiments  on  a  Sudden,  Violent  Action  of 
Sulphuric  Acid  upon  Lead  at  Higher  Temperatures. — 
It  has  been  noticed  before,  especially  by  Hasendeter  (1872) 
and  by  Bauer  (1875),  that  pure  lead,  when  heated  with 
sulphuric  acid  to  230°  or  240°  C,  is  suddenly  acted  upon 
with  violent  effervescence,  and  is  almost  at  once  converted 
into  sulphate.  Alloys  containing  1  per  cent,  antimony  or 
copper  suffer  this  violent  reaction  onlj'  at  higher  tempera- 
tures, from  250°  to  280°  C.  ;  on  the  other  hand,  even  0-73 
per  cent,  bismuth  lowers  the  point  of  sudden  action  on  lead 
to  160°  C.  It  seemed  not  unlikely  that  some  of  the 
phenomena  observed  by  Hochstetter  might  be  explained  by 
a  similar  cause,  and  this  question  appeared  to  possess 
sufficient  importance  to  merit  special  investigation,  which, 
however,  in  this  case  was  confined  to  the  action  of  pure 
sulphuric  acid.     The  results  are  as  follows  :  — 

Concentrated  sulphuric  acid  (sp.  gr.  1-842)  acts  at  first 
but  very  slowly  on  pure  soft  lead  (No.  II.).  Up  to  175°  C. 
there  are  only  isolated  gas-bubbles,  which  increase  very 
slowly  up  to  220°.  From  that  point  they  become  larger, 
and  at  260°  the  lead  dissolres  all  at  once  completely  with 
violent  effervescence  and  with  formation  of  free  sulphur 
and  sulphur  dioxide.  If  the  source  of  heat  is  removed  at 
the  commencement  of  this  reaction  it  continues  neverthe- 
less, and  the  temperature  rises  to  275°. 

The  same  lead,  when  alloyed  with  0-2  per  cent,  copper, 
exhibits  only  at  260°, a  distinct  evolution  of  gas,  which 
increases  slowly  up  to  the  boiling-point  (310°),  at  which 
point  the  lead  is  ver}'  slowly  dissolved  ;  the  sudden  reaction 
mentioned  above  is  not  at  all  observed  here. 

The  same  soft  lead,  when  alloyed  with  I  per  cent,  antimony, 
begins  to  evolve  gas  at  175°;  rather  more  strongly  from 
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225°  ;  at  275°  or  280°  the  same  sudden  and  complete  reaction 
occurs  as  with  pure  soft  lead. 

If  dilute  acid  is  made  to  boil  in  contact  with  lead  it  is,  of 
course,  gradually  concentrated  and  the  boiling-point  rises 
constantly.  In  this  case  the  sudden  conversion  into 
sulphate  occurs  with  soft  lead  at  280%  and  with  lead 
containing  1  per  cent,  antimony  at  300^. 

We  have  now  proved  that  the  sudden  solution  of  lead  in 
hot  sulphuric  acid  is  slightly  retarded  by  1  per  cent,  of 
antimony,  and  entirelj'  prevented  by  0*2  per  cent,  copper, 
but  it  remained  to  be  seen  whether  these  additions  would 
or  would  not  produce  a  corresponding  improvement  in  the 
behaviour  of  lead  below  the  temperature  of  the  sudden 
reactions  but  above  the  maximum  of  200'  C,  formerly 
adhered  to  by  us  as  the  highest  normal  temperature  to 
which  lead  is  exposed  in  acid-pans  and  similar  apparatus. 
For  this  purpose  30  tests  were  made  with  the  descriptions 
of  lead  just  mentioned,  heating  them  for  9  or  10  hours 
in  open  flasks  with  sulphuric  acid  of  sp.  gr.  1  •  66,  ulti- 
mately to  temperatures  of  220'  to  270^  C,  during  which 
operation  the  specific  gravity  ultimately  rose  to  1  •  774.  The 
results  were  as  follows  : — 


Los.s  of  Lead 


Description  of  Acid. 


G^t^^.     PevSup-ticial    Pro- 
J'erature  of  Acid.         ri*  ^„,^«      portion. 


1.  Soft  lead  No.  II.. .     1-77  at  220°— 225°  C. 
Do.  +  1  %  antimony  | 


2.  Soft  lead  Xo.  II... 
Do.  +  0"2  °o  copper 

3.  Soft  lead  No.II.  . . 
Do.  +  0"2°o  copper 


1\S1  at  240°— 255° 


1-79  at  2.35° 


224-3 
5975-1 
5752-2 

21ti-2 
2724-7 

lOO-O 


100 
2,664 
2,661 

100 
1,703 

103 


This  demonstrates  the  following  facts.  Up  to  225°  C,  a 
temperature  certainly  never  reached  in  concentrating  pans , 
pure  lead  stands  pretty  well,  but  above  that  temperature 
the  loss  of  weight  becomes  very  heavy.  At  225^  lead  with 
1  percent,  antimony  loses  26|  times  more  weight  than  pure 
lead.  On  the  other  hand,  at  235"  lead  containing  0-2  per 
cent  copper  loses  17  times  less  than  pure  lead,  and  at  2.55^ 
it  loses  26^  times  less.  We  thus  see  that  while  the  addition 
of  antimony  is  very  injurious  at  temperatures  both  under 
and  over  200',  a  slight  addition  (0-1  to  0-2)  of  copper 
greatlj-  improves  the  lead  in  its  behaviour  toward  very  hot 
sulphuric  acid.  We  can  also  now  understand  that  under 
certain  circumstances  such  an  improvement  may  take  place 


even  at  temperatures  at  or  slightly  below  200°  C,  viz.,  in 
case  the  lead  continues  bismuth,  which  lowers  the  tempera- 
ture of  the  sudden  attacks.  In  this  case  an  addition  of  a 
little  copper  will  compensate  the  injurious  action  of  the 
bismuth  and  make  the  lead  resist  better  in  hot  acid.  This 
probably  explains  Hochstetter's  observations ;  for  the 
"  virgin  lead,"  of  which  his  easily  destructible  pans  con- 
sisted, contained  0-05  per  cent,  bismuth;  in  the  pans  after- 
wards employed,  the  effect  of  the  bismuth  would  be 
compensated  by  the  addition  of  0-02  per  cent,  copper  to 
the  lead,  and  this  caused  them  to  resist  the  hot  acid  better 
than  did  the  first  pans. 

/T'. — Influence  of  the  Presence  of  Oxides  on  the  Beha- 
viour of  Lead  toward  Sulphuric  Acid.  — The  author  had  been 
informed  by  Freiberg  men  that  they  considered  the  action 
of  sulphuric  acid  on  lead  to  be  greatly  increased  by  the 
presence  of  oxygen  in  the  lead.  Inquiries  showed  that  this 
was  merely  a  vague  impression  or  hvpothesis,  without 
experimental  basis,  but  as  it  did  not  appear  at  all  unlikely 
to  be  true,  he  resolved  to  put  it  to  the  test.  He  was  confronted 
at  the  outset  by  the  ditficulty  of  estimating  reliably  the 
verj'  slight  proportion  of  oxygen  present  in  lead  ;  in  fact,  a 
very  complicated  process,  the  description  of  which  would 
be  too  lengthy  here,  had  to  be  worked  out  for  this  purpose, 
and  was  executed  with  great  perseverance  by  Dr.  Schmid. 
Ordinary  soft  lead  contains  an  exceedingly  slight  proportion 
of  oxygen  (0-0024  per  cent,  on  the  average),  and  but  very 
little  more  if  alloyed  with  a  little  antimony  or  copper 
(up  to  0  0036  per  cent,  with  0  02  per  cent,  antimony 
or  O'l  per  cent,  copper,  and  0-00.57  per  cent,  with  02 
per  cent,  copper).  Xumerous  attempts  were  made  to 
artificially  increase  the  quantity  of  oxygen  in  pure  lead, 
but  the  author  and  Schmid  never  got  bejond  a  maximum 
of  0-0050  per  cent.,  and  experiments  made  in  the  same 
way  as  before  proved  that  this  slight  difference  in  the 
percentage  of  oxygen  is  not  connected  with  a  perceptible 
difference  in  the  action  of  sulphuric  acid.  The  oxygen 
hypothesis  must,  therefore,  be  eutirel}'  abandoned. 

V. — Behaviour  of  Lead  toward  Sulphuric  Acid  of  the 
Highest  Degree  of  Concentration,  and  toward  Nordhausen 
Acid. — These  experiments  were  made  in  a  specially  con- 
structed apparatus,  in  which  no  organic  substances  whatever 
were  employed,  at  a  temperature  of  50"  C,  which  was 
chosen  to  minimise  the  escape  of  SO,.  Comparative  tests 
were  made  with  acid  concentrated  in  platinum  up  to  the 
usual  points  with  "  monohydrate  "  prepared  by  my  freezing 
process,  but  slightly  weaker  than  fresh  monohydrate,  in 
consequence  of  standing  for  some  time,  and  with  Nordhausen 
acids  containing  up  to  45  per  cent.  SO3,  all  of  them  carefully 
anal^'sed.  The  result  of  10  hours'  exposure  at  50'  C.  were 
as  follows  (42  experiments)  :  — 


Description  of  Acid. 


Percentage 

of  Total 

SOs 


Percentags 
of  Real 
H2SO4 


Percentage 

of  Free 

SO3 


Concentrated  sulphuric  acid 

Technical  monohydrate 

Eeal  monohydrate  (interpolated) 
Jfordhausen  acid 


79 -.SO 
80-69 
81-63 
83-49 
85-31 
87-10 
88-92 
89-90 


96-57 
98-85 
100-00 


10-11 
20-02 
•29-77 

.39 -es 

45-01 


Loss  of  Weight 
ofl  Superficial 

Metre  of 
Lead  (Grms.). 


64-0 

867-5 

1,300-0 

1,899-6 

2,008-8 
1.801-5 
1,649-7 


Proportionate 
Loss. 


100 
1,356 
2,031 
2,968 
3,207 
3,1.39 
2,815 
2,578 


It  will  thus  be  seen  that  the  attack  of  the  acid  increases 
enormously  with  its  concentration  above  the  highest  strength 
usually  attained  in  platinum  stills  or  analogous  apparatus. 
The  somewhat  deteriorated  "monohydrate"  of  98-85  per 
cent,  dissolves  13|  times  as  much  lead  as  acid  of  95 5^  per 
cent. ;  with  real  monohydrate  the  attack  is  20  times,  and  as  the 
maximum  point,  with  Xordhausen  acid  of  from  20  to  30  per 
cent.  SO3,  31  or  32  times  greater  than  with  acid  of  96g  per 


cent.  H2SO4.  Above  that  strength,  Xordhausen  acid  acts 
slightly  less,  because  then  a  thick  coating  of  lead  sulphate 
protects  the  lead  ;  but,  at  all  events,  it  is  evident  that  lead 
must  not  be  brought  into  contact,  even  at  very  moderate 
temperatures,  with  sulphuric  acid  above  66'  B. 

VI.  Action  of  Nitric  Acid  on  Lead. — While  dilute  nitric 
acid  is  the  principal  solvent  for  lead,  concentrated  acid  has 
very  little  action  upon  it,  owing  to  the  insolubility  of  lead 
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nitrate  in  such  ncid.     Hence  lead  tanks,  pipe?,  Ifec,  can  be 

usf(i  for  haiidliiiji;  stromj  nitric  acid,  and  tliis  is  well  known 
to  priictical  intn.  Xotliiim,  however,  has  hitherto  heen 
published  us  to  the  limits  of  concentration,  and  the  real 
wear  and  tear  of  lead  in  contact  with  strouj;  nitric  acid,  and 
the  author  therefore  instituted  an  inquiry  thereon. 

The   lead   used  was   the    Cologne  soft  lead  No.  II.,  the 
purest  at  my  command.     The  acids  tested  were  pure  nitric 


acid  free  from  nitrous  acid,  red  fumiiij;  nitric  aciil,  and, 
for  the  sake  of  comparison,  concentrated  hulphurij  acid 
(sp.  gr.  1-84).  technical  "  monohydrate,"  and  mixtures 
of  the  latter  with  equal  volumes  of  pure  and  of  fuming 
nitric  acid.  The  large  table  on  page  148  gives  an  abstract 
of  the  G4  tests  made  by  leaving  the  lead  in  contact  with  those 
acids  during  :50  days,  at  the  ordinary  temperature. 


Description  of  .Veld. 


Pure  Nitric  Acid. 


C.      D.      E. 


1-210 


Specific  (travity 

Pereentaire  of  H  XO3 33 '  82 

Loss  of  lead    per  super-      .3,710 

ttcial  metre  in  >rrnis. 
I'roporiional        numhei-;      1,904 

value  of  lUu=:I'Jf4grms. 


1-262 

l-30.> 

l-3:i0 

1-:'.4S 

1-371 

41-Gt 

48  ^C! 

52 -.37 

.-<5-45 

.59-57 

1,803 

900 

552 

398 

261 

92.-; 

482 

2S:5 

204 

131 

1-40J 

1-4:5 

1-458 

l-4?0 

1-498 

1-520 

1-841 

.5-0:1 

7!)- 98 

79-33 

8G-05 

93-10 

19.5 

19;; 

510 

7.'}3 

378 

C99 

313 

4,042 

38 

100 

100-5 

205 

370 

1 

194 

351 

170 

2,074 

20 

A.— Red  fuming  nitric  acid.     B.— Sulphuric  acid  sp.  gr.  1-8U=98 
!>.— Monohydrate  +  equal  vol.  nitric  acid  of  sp.  gr.  1*498. 


It  is  seen  that  the  action  of  nitric  acid  at  first  decreases 
pretty  regularly  as  its  concentration  increases  ;  the 
minimum  action  is  reached  at  sp.  gr.  1-404  =  55-1 
per  cent.  UNO,,,  and  this  remains  steady  up  to  sp.  gr. 
l-4'25.  From  thence  the  action  increases  again,  so  that  at 
sp.gr.  1-480  the  loss  of  weight  of  the  lead  is  3^  times 
greater  than  that  which  it  suffered  at  the  minimum. 
Probably  in  the  case  of  more  highly  concentrated  acids 
this  stronger  chemical  action  outweighs  the  protection 
aflForded  to  the  lead  by  the  diminution  of  solubility  of  the 
lead  nitrates.  Those  concentrated  acids,  moreover,  cannot 
easily  be  kept  entirely  free  from  lower  nitrogen  acids,  which 
seem  to  increase  the  action. 

It  is  remarkable  that  in  the  cold  nitric  acid  of  sp.  gr. 
1-40  acts  less  upon  lead  than  ordinary  concentrated 
sulphuric  acid,  and  only  ^'- as  much  as  "monohydrate" 
of  98-45  per  cent.  HoSO^ ;  while  the  same  monohydrate, 
mixed  with  the  strongest  acid  (whether  pure  or  fuming) 
has  an  extremjiy  slight  action,  viz.,  -^^-^  of  the  corresponding 
sulphuric  acid,  and  -^  to  y^  of  the  nitric  acid  by  them- 
selves. But  this  is  after  all  easil}'  explained.  The  action 
of  the  stroag  sulphuric  acid,  which  is  caused  by  its  solvent 
power  for  lead  sulphate,  is  paralysed  by  its  dilution  with 
the  water  of  the  nitric  acid,  while  the  latter  is  prevented 
from  acting  upon  the  lead  by  a  dense  coating  of  lead 
sulphate.  The  investigation  has  therefore  proved  that 
nitric  acid  from  sp.  gr.  1-37  upwards  can  be  safely 
handled  in  lead  vessels  at  ordinary  temperatures.  The 
action  is  least  at  sp.  gr.  1*40  to  1-4-25  ;  but  even  stronger 
nitric  acid  acts,  in  the  cold,  hardly  more  than  ordinary 
concentrated  sulphuric  acid,  and  much  less  than  extra 
concentrated  sulphuric  acid.  Mixtures  of  strongest  sul- 
phuric and  strongest  nitric  acid,  such  as  are  used  in  the 
manufacture  of  dynamite,  gun-cotton,  &c.,  have  extremely 
little  action  on  lead. 

VII.  Action  of  Nitrous  Vitriol  of  Various  Degrees  oj 
Concentration  and  Various  Percentage  of  Nitric  Acid 
upon  Lead. — It  is  well  known  that  the  acid  in  the  last 
chamber  of  a  set  of  vitriol  chambers  is  always  "  nitrous," 
that  is,  that  it  contains  "  nitrous  nitrogen  "  in  the  shape  of 
"chamber  crystals"  or  nitroso-sulphuric  acid  in  solution  ; 
and  this  is  in  fact  absolutely  indispensable  for  the  proper 
■working  of  the  chambers.  It  is  also  well  known  that  the 
acid  contained  in  the  last  chamber  ought  not  to  be  diluted 
beyond  a  certain  limit,  in  order  to  protect  the  chamber 
from  rapid  corrosion.  This  has  been  always  ascribed  to 
the  formation  of  free  nitrous  and  nitric  acid,  but  there  are 
no  positive  experiments  on  this  matter  on  record,  and  the 
author  has  tried  to  till  this  gap. 

The  lead  employed  in  the  author's  experiments  was  soft 
lead  No.  I.  and  II.,  the  former  tests  having  proved  this 
quality  of  lead  to  be  most  suitable  for  constructing  vitriol 
chambers.  Many  experiments  were  made,  first  with  a 
mixture  of  the  purest  concentrated  sulphuric  acid  and 
chamber  crystals,  representing  exactly  1  per  cent.  N.^O^, 
diluted  by  means  of  ice  to  various  degrees  of  concentration 


57  per  cent.  HiSOi.     C— Monohydrate  =  98-83  per  rent.  H^SO, 
E. ^Monohydrate  +  vol,  red  fuming  nitric  acid  1-520. 

down  to  sp.  gr.  1-3,  and  for  a  special  series  of  tests  adding 
free  nitric  acid,  after  which  treatment  the  composition  was 
determined  by  analysis.  The  acids  thus  prepared  were 
left  in  contact  with  lead  for  a  certain  time  at  a  temperature 
of  50~  C.  The  author  does  not  quote  any  details  of  the 
results  obtained  in  this  series  of  experiments,  as  he  does  not 
consider  them  quite  conclusive,  owing  to  the  great  variations 
in  the  percentage  of  nitrogen  acids  produced  in  the  diluting 
process  and  during  the  experiment.  He  will,  therefore, 
merely  mention  that  he  and  Schmid  found  that  the  dilution 
of  nitrous  vitriol  with  water  up  to  a  certain  point  diminishes 
the  action  on  lead,  the  minimum  being  reached  at  sp.  gr. 
1-5.  From  this  point  dilution  increases  the  action,  of 
course,  owing  to  the  formation  of  free  HNO3  and  HNO.. ; 
this  is  very  perceptible  at  sp.  gr.  1-4,  and  at  1-3  the 
action  is  stronger  than  with  nitrous  vitriol  of  sp.  gr.  1*71. 
The  addition  of  very  little  free  nitric  acid  to  dilute  acids 
at  once  immensely  increases  the  action  on  lead. 

A  fresh  series  of  experiments  was  made  with  acids  of  more 
definite  composition.  Eight  different  mixtures  were  pre- 
pared of  pure  sulphuric  acid  and  pure  nitric  acid,  representing 
various  specific  gravities,  but  all  of  them  containing  exactly 
0-1  percent.  N  in  the  state  of  HNO-j.  These  are  marked 
from  A  to  H  in  the  following  synopsis.  Another  batch  of  eight 
acids  of  the  same  concentration  was  prepared  in  a  similar 
way,  containing  also  exactly  0- 1  per  cent.  N,  but  this  time 
in  the  state  of  nitroso-sulphuric  acid  (chamber  crystals)  ; 
these  are  marked  from  R  to  Z.  Lastly  eight  acids  were 
prepared  by  mixing  equal  volumes  of  the  two  former 
kinds,  and  therefore  containing  as  nearly  as  possible 
0-05  per  cent.  N  as  HNO3  and  0-05  per  cent.  N  as 
SO5NH  ;  these  are  marked  from  I  to  Q.  Altogether  there 
were  24  acids,  containing  in  the  cold  0-1  per  cent.  N, 
three  of  which  there  were  always  of  the  same  specific  gravity. 
They  were  all  left  after  preparation  standing  in  the  cold 
for  24  hours,  and  were  afterwards  kept  at  65'  or  70°  C.  for 
10  hours,  in  order  to  complete  the  unavoidable  decomposi- 
tions before  their  action  on  lead  was  tested.  The  percentage 
of  nitrous  and  nitric  acid  now  present  were  determined  by 
careful  analyses  of  all  24  acids,  and  the  experiments  were 
then  made  in  such  manner  that  lead  was  brought  into 
contact  with  the  acids  for  the  space  of  70  hours  at  a 
temperature  of  55° — 70'  C,  this  being  near  the  temperature 
of  the  first  chamber,  and  another  150  hours  at  the  ordinary 
temperature  (in  the  intervals  between  the  higher  tempera- 
tures kept  up  during  the  daytime).  Each  experiment  was 
set  up  three  times  over,  and  in  all  72  tiasks  were  treated  at 
the  same  time  on  the  same  large  steam  bath.  In  the 
following  synopsis  the  composition  of  the  acids  and  the 
average  losses  of  weight  are  given,  placing  the  acids  of 
equal  specific  gravity  on  consecutive  lines.  The  last 
column  facilitates  a  comparison  oi  the  results  b}-  reducing 
the  losses  of  weight  to  a  common  unit  of  100,  chosen  for 
the  minimum  attack  observed  in  the  case  of  acid  U,  which 
amounted  to  a  loss  of  11-4  grms.  on  a  square  metre  of  lead 
surface. 
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The  conclusions  are  as  follows  : — If  a  little  nitric  acid  be 
addei  to  dilute  sulphuric  acid,  and  the  mixture  be  gently 
heated,  some  of  the  nitric  acid  is  volatilised,  but  no  nitroso- 
sulphuric  acid  is  formed  until  the  cbncentration  exceeds 
sp.  gr.  1  •  5 — that  is,  of  "  chamber  acid."  From  this 
point  oxj-gen  escapes,  and  more  and  more  nitrous  vitriol 
is  formed,  so  that  at  sp.  gr.  1  •  768  the  nitric  acid 
has  almost  vanished.  On  the  other  hand,  in  dilute  acids 
free  nitric    acid    is    formed    from    nitroso-sulphuric   acid ; 


on  heating,  almost  every  trace  of  N^Os  vanishes  below 
sp.  gr.  I'ol.  It  is  very  remarkable  that  in  the  dilute  acids 
(below  1'51)  the  nitrous  acid,  which  in  this  case  must  be 
considered  to  exist  no  more  as  SO5XH,  hut  as  free  HNO^, 
on  prolonged  heating,  is  gradually  changed  into  nitric  acid 
with  absorption  of  atmospheric  oxygen.  Just  about  this 
point  of  concentration,  where  the  nitroso-sulphuric  acid  is 
just  capable  of  existence  in  very  small  quantities,  the  action 
on  lead  is  at  its  minimum. 


Kind  of  Acid. 


Speeiflc  Gravity 
at  15°  C. 

Total  X 

1'295 

Per  Cent 
0-0990 

1-301 

0-0955 

1-29S 

0-0971 

1-369 

0-0852 

1-37U 

0-0910 

1-365 

0-0199  ? 

1-450 

0-0711 

VUl 

0-0755 

1-443 

0-0733 

1-511 

0-0593 

1-512 

0-0755 

1-512 

0-0887 

1-583 

0  OMte 

1-583 

0-0741 

1-579 

0-1006 

1-G49 

0-0471 

l-t;47 

0-07-23 

i-cts 

0*0992 

1-712 

0-0422 

1-713 

0-0715 

1-710 

0-6991 

1-768 

0-0375 

1-765 

0-0684 

1-768 

0-0996 

N  present  as 
Trioxide. 


N  present  a-^ 
Xitric  Acid. 


Loss  of  Lead  per 

Superficial  Metres 

in  Grms. 


Proportionate 
Loss. 


A.  . 
L.. 
R.  . 

B.  . 
K. 
S... 
C... 
L.  . 
T.  . 
1).  . 
M. . 
U. . 

E.  . 
N.. 
V.  . 

F.  , 
O.  . 
W. 
G. , 
P.  . 
X. . 
H. 
Q.. 
Z.  . 


Per  Cent. 
0-0001 

0-0003 

0-0002 

0-0034 

0-0009 

0-0007 

0-0008 

0-0010 

0-0012 

0-0018 

0-0026 

C-0026 

0-0130 

0-0338 

0-0489 

0-oia 

0-0383 
0-0583 
0-0-24.5 
0-0399 
0-0581 
0-0309 
0- 04-21 
0"0595 


Per  Cent. 
0-0989 

0-0952 

0'0969 

0-0848 

0-0901 

0-0191  ? 

0-0714 

0-0745 

0-0721 

0-0575 

0-07-29 

0-0861 

0-0336 

0-0403 

0-0517 

0-0329 

0-0343 

0-0il9 

0-11176 

H-0316 

0-0409 

0-0066 

0-0263 

0-0401 


47-6 
42-3 
43-6 
31-5 
32-7 
32-9 
18-1 
14-9 
16-7 
15-5 
13-4 
11-4 
14-5 
13-9 
11-6 
25-6 

^i-a 

28-9 
48-0 
52-2 
43-2 
92-0 
65-0 
59-4 


413 
371 
382- 
276 
287 
89 
159 
13 
146 
136 
118 
100 
1-27 
122 
102 
225 
382 
2.J4 
421 
45S 
379 
807 
570 
521 


This  action  increases  with  dilution,  and  decidedly  pro- 
portionally to  it,  evidently  owing  to  the  formation  of 
free  HXO3  and  HXO.1 ;  it  is  constant  between  sp.  gr. 
1*5  and  1-6,  and  it  increases  again  rapidly  above  1-6, 
where  the  action  of  strong  sulphuric  acid  is  added  to  that  of 
nitroso-sulphuric  and  nitric  acids.  This  leads  to  the  distinct 
inference  that  the  acid  in  the  vitriol  chambers,  which 
necessarily  contains  nitrogen  acids,  ought,  in  order  to  act  as 
little  as  possible  on  the  lead,  to  be  at  least  of  sp.  gr.  1*5 
and  at  most  of  1-6,  an  inference  in  accordance  with 
practical  experience  on  the  large  scale. 

The  author  now  sums  up  the  principal  results  of  the 
investigations  as  follows  : — 

1.  In  the  great  majority  of  cases  the  purest  soft  lead  is 
the  most  suitable  material  for  apparatus  used  in  the  manu- 
facture of  sulphuric  acid,  such  as  vitriol  chambers,  tanks, 
Gay-Lussac  and  Glover  towers ;  also  for  concentrating 
pans,  at  least,  if  they  are  set  in  such  manner  that  the  fire 
does  not  touch  the  strongest  pan  first,  so  that  there  is  no 
darger  of  the  temperature  even  temporarily  rising  to  200°  C. 
The  purest  soft  lead  is  less  acted  upon  than  any  other  kind 
of  lead,  Avhether  by  pure  or  by  nitrous  sulphuric  acid,  at 
least,  at  temperatures  above  the  ordinary  up  to  200"  C. 

2.  An  addition  of  very  little  autimony  (0-2  per  cent.) 
does  little  or  no  harm  ;  in  the  cold,  such  lead  seems  to  resist 
the  acid  in  some  cases  even  slightly  better  than  pure  lead. 


Such  a  slight  percentage  of  antimony  is  therefore  admissible 
where  there  is  need  for  greater  hardness  and  tensile  strength, 
but  merely  for  contact  with  acid  in  the  cold.  Lead  con- 
taining more  antimony  is  acted  upon  much  more  strongU- 
than  soft  lead,  and  this  difference  increases  enormouslv  with 
a  rise  of  the  temperature.  Lead  containing  antimony  should 
therefore  never  be  used  for  apparatus  intended  for  tempera- 
tures higher  than  the  ordinary.  It  is  true  that  1  per  cent, 
of  antimony  raises  the  temperature  at  which  lead  is  suddenly 
changed  into  sulphate  by  about  20^,  but  this  sudden  reaction 
does  not  seem  to  occur  at  temperatures  such  as  are  reached 
even  in  the  hottest  concentrating  pans,  except  in  the  presence 
of  exceptional  quantities  of  bismuth ;  and  against  this 
reaction  copper  is  a  better  protection  than  antimony,  while 
in  addition  the  latter  causes  a  much  more  rapid  deterioration 
of  the  pans  at  their  normal  working  heat.  Hence  the  use  of 
lead  containing  antimony  must  be  stronglj'  deprecated  for 
concentrating  pans.  Only  in  one  case  an  addition  of 
antimony  to  lead  is  to  be  directly  recommended,  viz.,  for 
air-tight  vessels  in  which  cold  sulphuric  acid  is  to  be  stored 
or  carried,  because  in  this  case  the  repression  of  an  evolution 
of  gas  is  an  important  consideratiou. 

■i.  Copper  cannot  be  alloyed  with  lead  in  large  quantities  ; 
0-2  per  cent.  Cu  seems  to  be  the  practical  limit.  The 
presence  of  less  than  0  - 1  per  cent,  copper  has  very  little 
useful  or  injurious  uifluence  on  the  resistance  of  lead  to  cold 
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sulphurio  acid ;  the  same  holds  pood  of  0*2  percent,  at  100°. 
At  200'  ('.  lend  c(>iit;uiiiiip  0'  1  or  0*2  per  cent,  copper  is 
acted  iipou  u  little  less  by  pure  sulphuric  acid  than  pure 
lead ;  liut  the  diiTereiiee  is  only  tri*liiifr,  and  runs  the 
opposite  way  in  the  case  of  nitrous  sulphuiic  acid.  Hence 
under  ordiiuiry  circumstances  no  copper  need  he  added  to 
lead,  even  for  concentrating  pans.  There  are,  however, 
exceptional  cases  in  which  lead  possesses  the  property  of 
Iteing  suddenly  chan}{ed  into  sulphate  far  below  the  normal 
temperature  (200  C.),  probably  owinjf  to  the  presence  of 
bismuth;  in  these  eases  the  addition  of  O'l  or  0*2  per 
cent,  copper  to  the  lead  prevents  that  injurious  reaction,  and 
whoever  wants  to  be  protected  against  all  chances,  had 
better  Tnake  such  an  addition  for  the  hottest  pans.  Above 
200^  C.  such  a  percentage  of  copper  has  a  strong  protective 
action  on  lead  in  contact  with  sulphuric  acid,  and  this  must 
be  regarded  for  the  rare  cases  where  lead  is  exposed  to  acid 
at  such  high  temperatures. 

4.  The  percentage  of  oxygen  (oxides)  in  lead  is  always 
very  slight,  and  has  no  relation  to  its  resistance  against 
sulphuric  acid. 

5.  The  evolution  of  gas  observed  on  prolonged  contact  of 
lead  with  sulphuric  acid  has  no  relation  whatever  to  the 
real  wear  and  tear  of  different  descriptions  of  lead.  It  is 
greatest  with  soft  lead,  and  least  with  hard  lead. 

6.  The  action  of  sulphuric  acid  on  lead  rises  with  the 
concentration  slowly  up  to  66^  B.  and  a  little  above  (up  to 
96  per  cent.  H.jSOj),  but  very  rapidly  beyond  this  point. 
Even  acid  of  99  per  cent.  H.2SO4  (technical  monohjdrate) 
cannot  be  handled  in  lead  vessels,  and  Xordhausen  acid 
still  less. 

7.  Nitric  acid  of  sp.gr.  1'37  to  1"42,  acts  very  little 
upon  lead  in  the  cold ;  stronger  acid  a  little  more,  but 
hardly  more  than  99  per  cent,  sulphuric  acid.  Mixtures  of 
strong  sulphuric  acid  and  strong  nitric  acid  have  extremely 
lide  action  upon  lead. 

8.  Nitrous  sulphuric  acid  in  the  concentrated  state  acts 
more  strongly  than  pure  sulphuric  acid  at  all  temperatures 
and  upon  all  descriptions  of  lead.  In  the  case  of  dilute 
acids,  say  sp.  gr.  1  •  72 — 1-76,  the  action  of  nitrous  vitriol 
is  rather  less  than  with  pure  sulphuric  acid,  owing  to 
the  formation  of  a  crust  of  lead  sulphate.  With  still  more 
dilute  acids,  where  the  nitroso-sulphuric  acid  is  partly 
changed  into  free  nitrous  and  nitric  acid,  the  action  ii  again 
stronger.  If  these  acids  are  compared  among  each  other,  it 
is  found  that  those  acids  act  least  upon  lead  at  6.5' — 70"^  C, 
whose  concentration  is  between  specific  gravity  1'6  and  1  'o, 
that  is  between  the  limits  which  are  mostly  observed  for 
"  chamber  acids  ;"  both  more  highly  concentrated,  and 
more  dilute  acids  act  more  upon  the  lead  in  the  latter  case 
in  proportion  to  the  nitric  acid  present  (or  formed). 


liofe   on    the    Insoluble   Modification    of    Sulphur.     W. 
Schmitz-Dumont.     Ber.  1892,  25,  2659—2661. 

AccoRDixt;  to  Bellamy  (Compt.  rend.  91,  330),  when 
sodium  thiosulphate  is  being  prepared  from  neutral  sulphite 
and  sulphur  insoluble  in  carbon  bisulphide  the  following 
points  may  be  observed,  which  are  not  noticeable  when 
soluble  sulphur  is  used  : — 

1.  During  the  boiling  sulphuretted  hydrogen  is  evolved. 

2.  The  hot  filtered  solution,  on  standim;,  becomes  turbid 
from  separation  of  sulphur. 

3.  The  form  of  sulphur  insoluble  in  carbon  bisulphide 
is  taken  into  solution  during  the  operation  in  greater 
quantity  than  the  other  modification. 

A  repetition  of  this  work,  however,  seems  to  show  that 
in  regard  to  the  first  two  observations  there  is  practically 
no  difference  between  the  two  modifications,  and  as  regards 
the  third  observation  there  is  a  difference  in  the  rate  of 
solution,  but  not  in  the  quantity  taken  into  solution. 

—  T.  L.  B. 


Action    of   Nitric    Acid    on    Bichromate    of    Potassium. 
G.  C.  Schmidt.     Ber.  1892,  25,  2917—2918. 

Attempts  were  made  to  obtain  the  salts  nitrobichromate 
and  nitrotrichromate  of  potassium  described  by  Darmstadter 
(Ber.,  1871,  4,    117).     The  products  obtained  were  found 


to  consist  merely  of  chromateg  of  potassium  intermixed 
with  crystals  of  potassium  nitrate,  and  it  is  concluded  that 
such  were  in  reality  the  products  which  Darmstadter  had 
taken  to  be  homogeneous,  and  to  represent  a  sintrle  sub- 
stance.—T.  L.  B. 


Recent  Theories  of  the   Sulphuric  Arid    I'rocess.     \V.   K. 

Potter.  Amer.  Chem.  J.,  14,  21  -31. 
Kki-kkkncic  is  made  to  the  theories  of  Hurter  (this  .Journal, 
1882,  8,  4'J,  and  ^3),  Haschig  and  Lunge  (this  .Journal' 
1889,  164  —  168),  Sorel  (this  .Journal,  1800,  17.-)— 181  >,  ami 
Schertel  (this  .Journal,  1889,  283).  The  author  concludes 
that  Lunge's  theory  is  not  likely  to  be  soon  displaced. 

—U.  A. 


Working  Results  in  the  Concentration  of  Sulphuric  Acid 
in  Glass  Retorts.     F.   Luty.     Zeits.  f.  ang.  Chem., 
1892,  385—389.  ' 

Thk  evaporating  plant  of  the  Miilheim  works,  erected  in 
1885  and  designed  for  a  daily  output  of  3i  tons  of  vitriol 
of  169"  Tw.  (starting  with  acid  of  142"^  Tw.)",  yielded,  during 
three  years  working,  results  which  are  communicated  in 
the  following  report : — 

The  plant  consists  of  22  retorts  arranijed  in  a  row,  eacn 
retort  being  set  in  a  sand-bath  and  provided  with  a  separate 
fireplace.  The  waste  heat  passes  into  a  flue  running 
parallel  with  the  retorts  and  leading  into  a  chimney.  The 
retorts,  as  supplied  by  a  Manchester  firm,  consist  of  an 
egg-shaped  portion  or  body  measuring  37  in.  x  23  in., 
capacity  44  gallons,  and  of  a  loose  neck  which  is  pre- 
vented from  settling  down  and  adhering  to  the  retort  by 
means  of  interposed  strips  of  lead.  The  taper  part  of 
each  neck  rests  in  a  lead  pipe  2  in.  in  diameter,  set  in 
brickwork,  and  leading  into  a  lead  main  about  16  in.  in 
diameter  which  runs  outside  the  furnaces  and  above  the 
fireplaces.  The  escaping  gases  are  condensed  in  four 
cylindrical  lead  towers  measuring  about  2  ft.  8  in.  x 
16  ft.  5  in.,  cooled  from  outside;  any  uncondensed  vapour 
passes  into  the  chimney. 

The  retorts  are  fed  by  means  of  pipe  d,  Figs.  1  and  2, 
with    hot   acid   of    142'    Tw.      The   acid   feed-pipe,   3   in. 

Fig.  I. 


Fiff.  2. 
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Fig.  3. 


diameter,  is  placed  on  the  main  flue  at  the  back  of  the 
retorts  and  is  placed  in  connexion  with  the  last  of  the 
evaporating  pans  for  weak  acid,  on  the  one  hand,  and  with 
each  of  the  retorts  by  means  or  a  i-io.  pipe,  on  the  other. 
The  latter  can  be  raised  when  not  required  for  feeding 
purposes.  The  whole  plant  is  erected  in  a  building  provided 
with  double  doors  to  prevent  draughts. 

Cost  of  Plant. 

A.     Buildings. 

£-    s.  d. 

Buildings  for  concentrating  in  glass 328    n    5 

up  to  142°  Tw.    130  16    7 

467  17    0 

B.     Materials. 

£    s.  d. 
Coneenti-atiiig  up  to  142'  Tw.,  surface  of  lead 

pans  223  sq.  ft.,  containing  4.93  tons  of  lead...  6113  0 

Dj.                do.           99  tons  of  cast-irou  62    3  0 

1^0.                do.           masonry 5S    0  0 

162  tons  of  cast-iron :  constructive    parts  for 

concentrating  in  glass Ill    4  6 

Masonry  for  concentrating  in  glass 130  13  7 

r5S4  tons  of  lead  for  pipes 19  17  9 

0*24  tons  of  lead  for  siphons,  air-pumps.  &c 13  12  0 

2  tons  of  lead  for  condensers 37  10  0 

4'5'  tons  of  lead  for  coolers 101    5  0 

22  retorts 30    0  7 

1)25  19    5 


Whilst  the  first  cost  of  the  plant  is  considerably  below 
that  of  a  platinum  concentrating  plant,  the  depreciation 
is  very  much  higher. 

The  vitriol  of  142"  Tw.,  which  is  to  be  concentrated, 
leaves  the  last  evaporating  pan  at  a  temperature  of 
120 — 130'  C,  at  wnich  it  is  charged  into  the  retorts.  These 
latter  are  emptied  bj  means  of  siphons  (Fig.  4),  made  of 

Fig.  4. 


charging  tube  lowered,  and  the   whole  operation  finished  in 
two  hours. 

Meanwhile  the  fires  are  lit  under  the  retorts  and  in 
another  three  hours  the  fresh  batch  is  heated  up  to  boiling 
point.  At  this  stage  the  operation  is  conducted  very 
carefully  owing  to  the  bumping  of  the  liquor  and  subse- 
quent destruction  of  the  retorts.  Another  6 — 8  hours 
boiling  finishes  the  operation. 

The  169'  acid  is  run  into  lead  cisterns  cooled  with  water. 
The  condensation  of  the  gases  is  not  very  efficient  and 
a  lot  of  acid  is  lost  especially  towards  the  end  of  an 
operation.  These  condensers  yield  about  0"38  ton  of 
58-  Tw.  acid  per  day,  equal  to  0-169  ton  142°  Tw. 
acid.  The  uncondensedacid  escaping  through  the  chimney 
may  amount  to,  say  1  — 1"25  per  cent.,  but  its  quantit}-  has 
not  been  determined  experimentally. 

The    wear  and  tear  on  the   retorts  is   considerable,   35 

j   being    broken    during  the  first    14    months.     The  wear   is 

I   greatest  at  that  part  of  the  retort  where  the  acid  changes 

]   its  level. 

I       The   working    results    of    the    first    14    months   are    as 
follows, 

A.   Concenliating  up  to  142'  J"**'. 

Produced  1377  "2  tons,  142'  Tw.  acid,  from  chamber 
acid  of  106°  Tw.,  for  which  were  required: — 

£  s.  d. 

177 '6  tons  of  coal 79    9    9 

Proportion  o!  wages 18  17    4 

Repairs 19  11    9 

5  per  cent,  interest  on  3257 18  19    1 

10  per  cent,  depreciation  on  181  "16/.  (materials).      21    4    3 

3  per  cent,  depreciation  on  1-Hjl.  (buildings) 4  17  10 

General  expenses 17  10    0 

180  JO    0 

Cost  of  producing  one  ton  of  acid  of  142°  Tw. : — 

Shilling. 
1-16 


a  fairly  resistible  alloy  consisting  of  lead  with  2 — 3  percent, 
of  antimony.  Two  men  are  required  for  siphoning  off  the 
strong  acid, — the  one  closing  the  end  a  of  the  tube  by 
means  of  a  rubber  ring,  and  the  other  setting  the  siphon 
with  a  hand  air-pump  connected  to  b.  The  retort  is  not 
emptied   entirely.      The     siphon    is    now   withdrawn,   the 


Fuel 

Wages 0-27 

Repairs,  interest,  depreciation  ...    l*19 

2-62 


B.   Concentrating  up  to  169'  Tu'. 

Produced  1096-5  tons  of  acid  of  169'  Tw.,  including 
about  G50  tons  containing  94  —  96  per  cent,  of  mouohydrate, 
for  which  were  required  : — 

£,   s.  d. 

659*9  tons  of  coal 295    5    8 

Wages 137    4    0 

35  retorts  at  27«.  4rf 47  15    6 

Repairs,  materials 39    2    9 

Interest,  5  per  cent,  on  775? 45    4    1 

10  per  cent,  depreciation  on  materials. . .      51  16    5 

5  per  cent,  depreciation  on  buildings 19    2    7 

General  expenses 42     •   0 

677  11    0 


One  ton  of  acid  of  169°  Tw.  requires  therefore  : — 

Shillings. 

Glass 0"S71 

Fuel 5'390 

Wages 2  "509 

Repairs,  interest,  depreciation  . .    3*6(K) 

12-37 

These  figures  show  a  very  high  consumption  of  fuel,  due 
to  the  intermittent  nature  of  the  process,  to  the  number  of 
the  fireplaces  and  to  waste  of  heat  from  the  retorts.  With 
very  careful  working,  and  filling  the  retorts  to  their  utmost 
capacity,  these  figures  were  brought  down  to  : — 

Shillings. 

Glass 0-750 

Fuel 4-921 

Wages 2-350 

Repairs,  interest,  depreciation 3-384 

11-408 


I 
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The    continuous    process   ati    used    io    England    yields 

considerably  better  results.  At  Messrs.  Chance  Brothers, 
((  Hdbury),  four  retorts  are  connected  to  a  series,  and  two 
series  work  into  a  common  flue.  The  retorts  are  heated 
with  Himsen  burners.  Kor  further  particulars,  see  lounge, 
Sulphuric  Acid  and  Alkali  Manufacture,  1st  volume, 
1891  edition.— H.  A. 


The  Occurrence  and  the  Formation  of  Glauber's  Salt  in 
the  Potash  Deposits  of  Kalttsz.  11.  Zaloziecki.  Monatsh. 
Chcm.  13,  .504—509. 

Thk  salt  mountains  of  ICalusz  (Galicia)  consist  chiefly  of 
a  saline  clay,  containing  in  the  lower  strata  upwards  of 
50  per  cent,  of  saline  matter.  In  this  mountain  there  is  a 
vein  of  Kainile  about  10 — 12  metres  in  thickness,  and 
promising  a  yield  of  about  200.000  tons.  In  a  hollow 
situated  on  the  top  of  this  layer,  and  exposed  to  the 
action  of  surface-water,  the  author  observed  a  considerable 
quantity  of  crystalline  matter  separating  from  the  drainage. 
The  crystals  contained  93^  per  cent,  of  Xa2SO4.10Aq. 
They  could  not  have  originated  from  the  upper  layer,  since 
this  consisted  of  clay  contaminated  with  gypsum.  A 
laboratory  experiment,  in  which  a  10  per  cent,  solution  of 
salt  at  a  temperature  of  5" — 8^  C.  was  run  through  a  tube 
charged  to  a  height  of  30  cm.  with  ground  kainite,  decided 
the  question.  The  resulting  solution  was  caught  in  four 
portions,  of  which  the  second  deposited,  on  standing  over- 
night, crystals  consisting  of  Xa2S(  )^ .  7  Aq,  whilst  the  other 
portions  yielded,  on  evaporating  and  cooling,  crystals  of 
sodium  sulphate. 

The  sodium  sulphate  owed  its  formation  from  the  kainite 
in  presence  of  water  to  the  following  change  : — 

2  NaCl  +  Mg.'^O^  =  Na.SO^  +  MgCl., 

It  is  an  interesting  fact  that  in  all  the  portions  tested, 
the  easily-soluble  sodium  sulphate  separated  out  before  the 
more  insoluble  gyp>um.  Evidently  the  presence  of  sulphates 
modifies  somewhat  the  solubility  of  gypsum. — H.  A. 


PATENTS. 


Improvements  in  the  Production  of  Chlorine  conjointly 
with  the  Purification  of  Lead  and  the  Recovery  of  Silver. 
F.  M.  Lyte  and  C.  H.  Lyte,  London.  Eng.  Tat.  17,745, 
October  16,  1891. 

The  object  of  this  invention  is  the  production  of  chlorine 
from  calcium  or  magnesium  chliride  The  chlorides  are 
decomposed  with  lead  nitrate,  and  the  lead  chloride  so 
formed  is  utilised  for  the  electrolytic  production  of  chlorine  ; 
the  nitrate  of  calcium  (magnesium)  wh'ch  is  simultaneously 
formed  is  heated  for  the  recovery  of  the  nitric  acid,  to  be 
used  for  dissolving  fresh  quantities  of  previously  oxidised 
lead.  Silver  and  other  metals  may  be  precipitated  from 
this  solution  by  the  addition  of  spongy  lead. 

As  an  alternative  way  of  working,  hydrochloric  acid  is 
used  instead  of  the  chlorides  for  decomposing  lead  nitrate 
(or  acetate  i,  the  pro<lucts  being  lead  chloride  and  free 
nitric  acid,  which  is  used  for  dissolving  fresh  quantities  of 
previously  oxidised  lead,  and  the  silver  therebj-  recovered. 

The  fused  lead  chloride  may  be  electrolysed  in  a  glazed 
earthenware  or  enamelled  iron  vessel  kept  at  a  suitable 
temperature.  The  cell  is  closed  on  the  top,  and  is  pro- 
vided with  a  feed  pipe  for  the  lead  chloride,  a  chlorine 
outlet  pipe,  and  a  syphon  for  drawing  off  the  molten  lead. 
The  carbon  electrodes — alternately  anodes  and  cathodes — 
are  securely  fastened  to  the  lid.  In  another  arrangement 
the  carbon  plates  are  all  anodes,  the  molten  lead  forming 
the  cathode. — H.  A. 


Improvements  in  Apparatus  for  Concentrating  Sulphuric 
and  other  Acids.  C.  J.  Schofield,  Manchester.  Eng. 
Pat.  19,780,  November  14,  1891. 

In  the  usual  way  of  concentrating  sulphuric  acid  in  glass 
retorts  considerable  wear  and  tear  is  caused  by  the  unequal 
temperature  to  which  the  different  parts  of  the  retort  are 


subjected.  The  improvement  consists  in  making  the  retorts 
in  halves,  the  lower  part  to  contain  the  vitriol,  and  the 
ujiper  part,  made  of  suitable  material,  .serving  as  a  hood. 
Each  hood  is  provided  with  a  sight-hole  fitted  with  a  glass 
cover,  and  with  a  syphon  for  the  circulation  of  the  vitriol 
in  a  series  of  retorts.  The  body  of  the  retort  is  set  in 
brickwork  in  such  a  way  that  in  case  of  breakage  the  vitriol 
is  caught  in  a  gutter. — H.  A. 


Improvements    in    the     Production     of    Chlorine,   in    the 

Purification   of  Lead,  in  the   Recovery  of  Precious  or 

other  Metals  with   which   the  Lead   may   he  associateil, 

and  in  Means  or  Appardtus  employed  therein.     F.  M. 

Eyte,  London.     Eng.  Pat.  21,404,  December  8,  1891. 

TiiK   main   object  of   this   invention  is  the   production  of 

chlorine  from   hydrochloric  acid.      The  first  stage  of  the 

process  consists  in  the  conversion  of  hydrochloric  acid  into 

lead  chloride.     This  may  be  effected   (1)   by  boiling  lead 

oxide  with  hydrochloric  acid,  adding  spongy  lead  to  the 

solution  to  precipitate  silver,  and  crystallising  out  the  lead 

chloride;  (2)   by  precipitating  lead  nitrate  or  acetate  with 

hydrochloric  acid,  using  the  free  acid  formed  for  dissolving 

more   lead,    and   thus    leaving   the   silver  behind;    (3)  by 

treating  granulated  lead  alternately  with  hot  hydrochloric 

acid  and  air,  thereby  producing  lead  chloride,  and  finally 

precipitating  the  silver  by  means  of  spongy  lead. 

The  conductibility  of  the  carbon  electrodes  may  be 
improved  by  making  them  with  a  core  of  iron  or  other 
metal  in  the  form  of  a  plain  or  corrugated  or  perforated 
plate. — H.  A. 


Improvements  in  Furnaces  for  Burning  Ores  containing 
Sulphur  or  Sulphur  Compounds.  J.  S.  McDougall, 
Manchester.     Eng,  Pat.  22,504,  December  24,  1891. 

The  apparatus  consists  of  a  series  of  cylindrical  cast-iron 
rings  one  above  the  other,  and  separated  by  means  of 
suitable  partitions.  A  vertical  rotating  shaft  passes  through 
the  vessel,  carrying  arms  to  strike  over  each  partition. 
The  pyrites  are  charged  in  on  the  top,  and  are  raked  down, 
passing  through  alternately-placed  openings  from  shelve  to 
shelve,  the  burnt  cinders  leaving  on  the  bottom.  The 
shaft  is  made  in  several  lengths,  coupled  together  by 
widening  one  end  of  a  shaft  to  form  a  square  socket,  and 
fitting  into  this  the  square  end  of  the  other  shaft,  the  two 
secured  by  means  of  a  square  key  wedged  between  socket 
and  square  end ;  a  tight-fitting  spring  clip  protects  the 
coupling  from  the  action  of  the  sulphurous  acid  gas.  The 
furnace  rings  are  jointed  together  by  half  check-joints 
secured  by  set  pins  and  rust  jointing  ;  the  ends  of  the  pins 
are  not  exposed  to  the  corrosive  fumes. — H.  A. 


Improvements  in  or  Connected  with  the  Supply  of  Liquor 
to  Ammonia  Stills.  J.J.  Meldrum  and  T.  F.  Meldrum, 
Manchester.     Eng.  Pat.  22,828,  December  31,  1891. 

A  CONSTANT  rate  of  feed  may  be  obtained  by  interposing 
an  elevating  feed-tank  between  the  pump  (or  injector)  and 
the  still,  and  by  keeping  the  head  of  liquor  in  this  vessel 
at  a  uniform  height.  Anj-  variation  in  the  liquor  level  is 
transmitted  by  means  of  a  float  on  to  a  reflux  valve,  which 
causes  the  excess  liquor  to  flow  back  into  the  well  of  the 
pump.  In  another  device  the  float  is  connected  to  the 
steam-valve  of  the  injector,  and  thus  regulates  the  quantity 
of  liquor  delivered. — H.  A. 


Process  and  Apparatus  for  the  Manufacture  of  Concen- 
trated Nitnc  Acid.  F.  Valentiner,  Plagwitz,  Germany. 
Eng.  Pat.  610,  January  12,  1802. 

Colourless  nitric  acid  of  about  118"  Tw.  may  be  produced 
by  distilling  in  vacuo  a  mixture  of  dry  saltpetre  and 
sulphuric  acid  of  169'  Tw.  The  apparatus  consists  of  a 
retort,  cooler,  receiver,  vacuum  chamber,  and  air  pump. 

— H.  A. 
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Improvements  in  the  Manufacture  of  White  Lead  by  the 
Acetate  of  Ammonia  Process,  more  especially  in  respect 
of  the  Regeneration  and  Recovery  of  Acetate  of  Ammonia 
from  the  Weak  Liquors  and  Washings  Furnished  in  the 
Process.  W.  Smith,  London.  Eng.  Pat.  790,  January  14, 
1892. 

This  invention  refers  to  the  weak  liquors  and  washings 
obtained  at  various  stages  of  the  Maclvor  process  for  the 
manufacture  of  white  lead.  These  liquors  represent  weak 
solutions  of  acetate  of  ammonia,  and  the  latter  cannot  be 
satisfactorily  recovered  by  concentrating  the  weak  liquors 
by  evaporation.  The  inventor  proposes  to  distil  them  with 
slaked  lime,  in  just  sufficient  excess,  and  to  condense  the 
ammonia  thereby  evolved  in  sulphuric  acid.  Acetate  of 
lime  remains  in  the  still,  and  th's  salt  may  then  easily  be 
recovered  by  evaporating  the  solution  after  filtration.  The 
sulphate  of  ammonium  obtained  as  above  is  suitably 
concentrated  and  mixed  with  its  equivalent  of  the  acetate 
of  lime,  also  suitably  concentrated.  The  liquid  is  heated  to 
25° — 30°  C,  and  kept  thus  for  12  hours,  when  a  practically 
complete  separation  of  sulphate  of  lime  will  have  taken 
place.  On  filtering  cold  through  the  filter  press,  the  clear 
liquid  obtained  is  a  sufficiently  pure  solution  of  ammonium 
acetate  for  re-use  in  the  Maclvor  white  lead  process. 

— c.  o.  w. 


Improvements  in  the  Treatment  of  Solutions  of  Arsenic  or 
of  Salts  of  Arsenic  for    Diminishing  the  Danger  inci- 
dental to  their  Transport,  Storage,  and  Use.      J.  S.  and 
J.  T.  ilcDougall,  Loudon.     Eng.  Pat.  1438,  January  25, 
1892. 
The  solutions  of  arsenic  or  salts   of  arsenic  are  mixed  with 
an    infusorial    earth  for   the    purpose   of    solidifying   and 
making  them  more  suitable  for  transport. — K.  E.  M. 


Improvements  in  the  Treatment  of  certain  Corrosive  or 
Poisonous  Liguids,  to  Pender  them  capable  of  being 
Transported,  Stored,  or  Used  with  less  Danger  than 
hitherto.  J.  S.  and  J.  T.  McDougall,  London.  Eng. 
Pat.  1439,  January  25,  1«92. 

SuLPHiRic  acid,  hydrochloric  acid,  solutions  of  metallic 
salts,  tobacco  extract,  &c.,  are  made  more  suitable  for 
transport  by  mixing  them  with  an  infusorial  earth  (such  as 
Kieselguhr)  in  such  quantities  that  the  resulting  product 
forms  a  solid  or  semi-solid  mass. —  K.  E.  M. 


Improved  Manufacture  of  Sodium  and  Potassium  Bichro- 
mates. O.  Imray,  London.  From  M.  M.  Kotter,  Berlin, 
Germany.     Eng.  Pat.  1642,  January  27,  1892. 

Sodium  and  potassium  bichromates  are  produced  from 
their  neutral  salts  by  treatment  with  carbonic  acid  according 
to  the  following  formula — 

2  Na2Cr04  +  2  COo  +  H2O  =  2  NaHCOa  +  XaXVoO; 

When  a  cold  concentrated  solution  of  sodium  chromate 
is  treated  with  carbonic  acid  sodium  bicarbonate  is  pre- 
cipitated. This  is  separated  and  the  bichromate  solution 
concentrated  by  evaporation  and  again  carbonated  in  the 
cold  until  the  conversion  is  complete.  When  a  concentrated 
cold  solution  of  potassium  chromate  is  carbonated  potassium 
bichromate  is  precipitated,  whilst  potassium  bicarbonate 
remains  in  solution.  The  precipitate  is  purified  by  re- 
crystallisation,  whilst  the  mother  liquor  is  concentrated  by 
evaporation  and  used  in  place  of  potash  for  smelting 
chromium  ore. — K.  E.  M. 


Improvements  in  the  Electrolytical  Decomposition  of 
Alkaline  Chlorides  for  the  Production  of  Chlorine  and 
Alkalies,  and  in  Apparatus  therefor.  C.  A.  Faure, 
Paris.     Eng.  Pat.  16,262,  September  10,  1892. 

The  apparatus  consists  of  any  nuinber  of  electrolytic 
vessels  formed  by  porous  brick  walls,  each  surmounted  by  a 
cap  piece  of  non-porous  material ;  diaphragms  composed  of 


slabs  of  porous  material  arranged  parallel  to  and  at  a 
convenient  distance  from  the  walls ;  and  partitions  formed 
of  a  mixture  of  suitable  substances,  such  as  claj',  carbon, 
and  bitumen,  kneaded,  agglomerated,  and  baked  in  an  oven 
so  as  to  form  non-porous  conducting  electrodes.  These 
electrolytic  vessels  are  placed  on  some  non-conducting 
impervious  material  foundation  such  as  bricks  of  sandstone 
and  slates  connected  by  a  bituminous  cement.  The  several 
walls,  diaphragms,  and  partitions  are  firmly  stayed  by 
distance  pieces  arranged  to  allow  of  a  free  circulation  in 
each  compartment,  and  the  compartments  formed  between 
the  electrodes  are  rendered  fluid  tight  and  cemented  to  the 
sandstone  side  walls  with  bitumen.  Each  of  the  compart- 
ments formed  between  the  electrodes  and  the  diaphragms 
and  between  the  electrodes  and  the  walls  is  charged  with 
very  dense  coke  which  serves  as  an  electrode  and  to  protect 
the  electrodes  proper  from  the  action  of  the  products  of 
electrolysis.  An  arrangement  of  pipes  is  provided  for 
supplying  the  electrolyte  and  for  removing  the  gaseous 
products  of  electrol3'sis.  To  start  with  a  solution  of  equal 
weights  of  acid  sulphate  of  soda  and  sodium  chloride  is 
employed,  and  subsequently  the  proportion  of  sulphate  is 
reduced  to  two  per  cent.  The  solution  is  heated  to  20°  or 
30°  C.  before  it  is  admitted  into  the  compartments,  and  the 
gaseous  products  of  electrolysis,  consisting  principally  of 
chlorine,  oxygen,  and  carbonic  acid,  are  caused  to  pass  into 
a  purifier,  and  then  over  h_^  drate  of  lime,  preferably  after 
passage  through  a  column  of  incandescent  coke. — G.  H.  R. 


I 


Improvements  in  the  Method  of  and  Apparatus  for 
Concentrating  Sulphuric  Acid  a?id  other  Liquids. 
I.  Levinstein,  Manchester.  Eng.  Pat.  19,213,  October  26, 
1892. 

Sulphuric  acid  or  other  liquids  are  concentrated  in  a 
series  of  glass  vessels,  arranged  in  steps  and  placed  in  a 
common  heating  chamber.  The  vessels  have  rounded 
bottoms,  and  are  embedded  in  a  sandbath  contained  in  a 
metallic  dish.  The  weak  liquor  after  being  heated  by  waste 
gases  of  combustion  is  fed  into  the  uppermost  vessel. 
Elvery  vessel  contains  a  lip  which  conveys  the  displaced 
and  overflowing  liquor  through  a  loose  tapered  glass  tube 
to  the  bottom  of  the  next  lower  vessel.  The  fumes  which 
leave  the  last  vessel  are  condensed  in  cool  concentrated 
acid.  By  this  arrangement  the  high  cost  of  concentrating 
such  liquids  as  sulphuric  acid  is  greatly  reduced.  The 
claims  include  the  preliminary  heating  of  the  acid,  by  the 
heat  of  the  waste  products  of  combustion  and  in  the  type  of 
glass  apparatus  employed,  as  illustrated  in  the  specifica- 
tion, viz.,  "  a  bottle-shaped  concentrating  vessel  blown 
from  the  top,  and  having  on  one  side  a  spout  and  on  the 
other  side  a  hole  for  the  insertion  and  withdrawal  of  the 
circulating  tube,  as  shown,"  &c. — K.  E.  M. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

Behaviour  of  Portland  Cement  in  Sea-Water.  W.Michaelis. 
Inst.  Civil  Eng.  107,  1891—92. 

It  is  pointed  out  that  concrete  work,  durable  in  sea- 
water,  is  only  to  be  secured  by  providing  a  completely  im- 
pervious mortar,  prepared  in  a  proper  manner  from  suitable 
cement.  Sea-water,  owing  to  the  salts,  and  especially  the 
sulphates  in  it,  exerts  a  solvent  and  destructive  action  on 
mortars,  removing  lime,  partly  as  chloride  and  sulphate,  but 
also  as  bicarbonate,  and  leaving  soft  non-cementitious 
hydroxides  of  magnesia,  ferric  oxide,  and  alumina.  The 
latter  two  form  simultaneously  ferro-  or  alumino  calcium 
sulphates,  which  by  crj'stallising  and  expanding  accom- 
plish the  further  disintegration  of  the  already  weakened 
mass ;  the  hydrated  magnesia  is  innocuous  and  may  be 
rather  useful  in  stopping  the  pores.     Moreover,  it  is  the 


Feb.  £8, 1893.]       THE  JOURNAL  OF  THE   SOCIETY   OP  CHEMICAL  INDUSTRY. 


157 


calcium  aluminates  and  ferrates  which  are   most  readily      the  cements  employed  are  poorer  in  silica  and  richer  in 
attacked  by  sea-water,  therefore    it  is  not  surprising  to  find       alumina  arid   ferric  oxide.     The   author  has  analysed  some 


that  the  action  of  sea  water  on  mortars 


IS  m  propDrtion  as       well-known  brands  of  cements  wilh  the  following  results  :- 
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The  ('haux  du  Theil  is  the  one  which  exhibits  the  greatest 
resistance  in  sea-water,  and  consists  almost  entirely  of 
silica  and  lime.  Highly  siliceous  cements  poor  in  alumina 
set  slowly,  but  when  set,  harden  rapidly,  ultimately 
attaining  the  highest  strength ;  adding  gypsum  to  cements 
rich  in  alumina  to  diminish  the  inconvenient  rapidity  of 
their  setting  is  regarded  as  advantageous  from  all  points  of 
view,  as  long  as  too  large  a  quantity  is  avoided :  about  1 
per  cent,  of  gypsum,  having  regard  to  the  sulphates  already 
present,  is  a  rational  proportion.  For  permanent  cement 
work  in  sea-water  it  is  advisable  to  use  a  completely 
impermeable  mixture  either  throughout  or  as  a  shell  of 
considerable  thickness,  consisting  of  1  part  of  cement  with 
2,  or  at  the  most  2^  times  its  weight  of  sand  of  mixed 
grain,  of  which  at  least  ^  must  be  very  fine  sand,  adding 
subsequently  the  requisite  quantity  of  gravel  and  ballast ; 
the  cement  or  hydraulic  limes,  for  reasons  already  stated, 
should  be  rich  in  silica  and  poor  in  alumina  and  iron.  The 
work  may  be  further  protected  by  washing  or  spraying 
with  ammonium  carbonate  or  magnesium  or  other  fluor- 
silicate,  or  better  still  by  a  4  to  8  inch  coating  of  a  concrete 
composed  of  1  of  cement,  1  to  2  of  sand,  and  3  to  4  of 
coarse  gravel,  flint,  broken  stones,  &c.,  and  mixed  with 
water  containing  2  or  3  per  cent,  of  the  weight  of  the 
cement  of  barium  chloride. — D.  A.  L. 


PATENTS. 


Effect  of  Turpentine  Gathering  on  the  Timber  of  Long-leaf 
Pine.     Eng.  and  Min.  Jour.  1893,  99.  ' 

In  Circular  8  of  the  Forestry  Division,  published  about 
a  year  ago,  it  was    stilted    that   tests  made  on  timbers  of  ! 
long-leaf   pine,    bled  or  unbled,   lent  countenance    to  the 
belief  that  bled  or  tapped  timber  did  not  suffer  in   strength  | 
by  virtue  of  the  tapping.     Further  tests  and  examinations   [ 
permit   now   the   announcement  without   reseive   that   the 
timber  of   long-leaf    pine    is    in   no  way  affected    by   the   \ 
tapping  for  turpentine.     This  refers  to  its  mechanical  as 
well  as  chemical  properties,  and  hence  even  the  reservation   I 
that  it  might  suffer  in  durability  is  now  eliminated,  and  I 
any  prejudice  against  the  use  of  bled  timber  in  construction, 
wherever  the  unbled  timber  has  been  considered  desirable,   '■ 
must  fall  as  having  no  foundation  in  fact,  being  based  only   j 
on  vague  belief,  proved  to  be  erroneous.     The  basis  for  the 
statement  regarding  the  mechanical  properties  is  furnished   ' 
by  a  series  of  tests  comprising  not  less   than  300  tests,  on   ■ 
32  trees  of  this  pine,  bled  and  unbled,  from  various  localities.   ! 
To  determine  whether  any  changes  in  the  chemical  compo-  j 
sition  take  place,  a  series  of  chemical  analyses  of  bled  and  ! 
unbled  timber    has    been    made,   which    indicates   that   the   I 
resinous  contents  of  the  heartwood  are  in  no  wise  affected  j 
by  the  bleeding ;  the  oleoresins  of  the  heartwood  being  non- 
flnid,  the  whole  turpentine  flow  is  confined  to  the   sapwood. 


Improuements  in  Kilns.  C.  Pryce,  Ruabon.  Eng.  Pat. 
3215,  February  18,  1892. 
This  invention  relates  to  kilns  constructed  so  that  the  hot 
products  of  combustion  are  made  to  heat  the  incomintr  air 
by  conduction  of  heat  through  the  walls  of  tubes  conveying 
the  air.  The  air  is  first  forced  into  tubes  by  steam  jets,  and 
receives  a  preliminary  heating  in  consequence  of  the  tubes 
being  steam-Jacketed.  It  then  enters  a  central  channel 
under  the  floor  of  the  kiln,  and  passes  out  on  either  side 
throtigh  horizontal  iron  tubes  into  two  channels  built  in 
the  sides  of  the  kiln.  From  these  it  rises  vertically  through 
channels  built  in  the  flash  wall  of  the  kiln,  and  on  escaping 
into  the  kiln  meets  with  combustible  gas  which  has  been 
led  by  means  of  similar  channels  in  the  flash  wall  to  the 
air  exits.  The  flame  and  products  of  combustion  pass  over 
the  top  of  the  flash  wall  into  the  kiln,  and  through  the 
materials  placed  therein,  then  through  the  perforated  floor 
of  the  kiln  and  round  the  above-mentioned  horizontal  tubes, 
which  become  heated.  Finally,  the  products  of  combustion 
pass  to  the  chimney  or  through  underground  flues  to  other 
kilns,  -which  may  require  heating.  The  gaseous  fuel  passes 
into  two  channels  on  either  side  of  the  kiln  placed  outside 
the  air  channels  above-mentioned;  it  then  passes  into 
vertical  channels  in  the  flash  wall  of  the  kiln  as  above 
described.  At  starting  only  steam-heated  air  or  the 
products  of  combustion  from  another  kiln  are  passed  in. 
When  the  materials  are  dry  the  gas  is  turned  on  and  a 
higher  temperature  attained. — H.  K.  T. 


Process  for  Presen-ing  Timber.   W.  G.  de  Gelse,  Nagy, 
Kaniza,  Hnngary.     Eng.  Pat.  19,947,  November  5,  1892. 

Ix  this  process  the  wood  is  impregnated,  by  any  of  the 
usual  methods,  with  tannin  solution,  particularly  oak-bark 
tannin. — A.  G.  B. 


Improvements  in  Paints.  R.  Kieftert,  Paris,  and  H.  Thorion, 
Gargan  Livry,  France.  Eng.  Pat.  14,888,  August  17, 
1892. 

See  under  XIII.,  page  166. 
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Ferro-Tungsten.     W.  H.  Wahl.     J.  Franklin  Inst.  134, 
1892,  470—472. 

In  course  of  the  examination  of  various  ferro-tungsten 
alloys,  ranging  in  specific  gravity  from  9*3  to  10-14,  it 
was  observed  that  although  they,  in  general,  exhibited 
similar  physical  properties, — considerable  hardness  and 
toughness,  an  extrerael}'  fine  crystalline  texture  and  a 
fracture  resembling  that  of  tool-steel, — yet  some  of  the 
fractures  disclosed  the  presence  of  what  appeared  to  be 
smooth  cleavages  of  imperfect  crystals  scattered  through 
the  fine  crystalline  matrix.  Further  investigation  of  the 
alio}',  having  the  sp.  gr.  10-14,  showed  that  a  portion  of 
it  resisted  the  action  of  aqua  regia  and  did  not  yield  to 
fusion  with  sodium  carbonate  and  potassium  nitrate,  this 
was  heavy,  black,  and  pulverulent,  and  proved  to  consist 
of  uncombined  tungsten.  The  analysis  of  this  alloy  gave 
the  following  numbers  per  cent.: — C,  0-85;  P,  0*04  ; 
Si,  0-14;  Mn,  traces;  Fe.  42-28;  W  (alloy),  34-35; 
W  (uncombined),  2-2-54  ;  total  =  100-20.  These  numbers 
appear  to  indicate  that  the  saturation  point  of  iron  for 
tungsten  is  reached,  with  the  proportions  Fe^W,  and  that 
any  excess  of  tungsten  above  this  ratio  remains  in  an 
uncombined  state. — D.  A.  L. 


The  Treatment  of  Copper  Ore  at  Bogoslowsk,  Russia. 
Eng.  and  Mining  Jour.  1893,  6—8. 

Ores. — The  ore  treated  is  a  cujiriferons  pyrites,  which  occurs 
in  veins  of  diorite,  containing  4  to  5  per  cent,  of  copper. 
The  composition,  from  analysis  made  in  1889,  is  as 
follows  : — 


— 

Bachuiakoll. 

Rachette. 

Troitzky. 

Pestchank. 

s 

10-04 

14-93 

55-4-2 

1-84 

0-50 

5-08 

Traces 

5-62 

1-58 
37 -05 
19-61 

2-39 

0-55 

11-75 

Traces 

3-88 

0-33 

45-70 

18-85 

3-44 

0-46 

10-75 

3-41. 

4-52 

SiOa 

32-70 

l^e^Os 

AljO- 

•26-42 
4-53 

MnO 

CaO 

0-85 
20- 17 

MgO 

CuO 
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The  average  cost  of  the  roasted  ore  on  the  ground  at  the 
mines  is  10" 424  roubles  per  ton. 

The  Reduction  Works. — These  works,  which  were  at  a 
standstill  in  1875,  have  undergone  great  improvements 
since  1881.  The  former  treatment  consisted  in  roasting 
the  ores  in  heaps  and  in  several  furnaces,  and  in  smelting 
copper-iron  matte  to  copper.  This  iron-copper  matte  was 
roasted  in  furnaces,  then  smelted  to  black  copper  in  a 
refining  furnace.  The  black  copper,  containing  90  per 
cent,  copper,  was  refined  in  a  reverberatory  furnace. 
M.  Auerbach  began  to  change  the  old  system,  and  among 
other  departures  he  introduced  the  smelting  for  white-metal 
of  60  per  cent,  copper.  Later,  in  1886,  he  began  to  consider 
the  employment  of  the  Bessemer  converter,  which  up  to 
that  time  had  given  poor  results.  The  attempt  was  entirely 
successful. 

The  Bessemer  Process. — The  application  of  the  Bessemer 
process  to  copper  mattes  presents  great  difficulties.  When 
the  production,  at  one  operation,  of  black-copper  from 
iron-copper  mattes  is  attempted,  the  temperature  of  the 
metallic  bath  falls  very  low  towards  the  end.  At  the 
beginning,  owing  to  the  combustion  of  the  iron  and  sul- 
phur, the  temperature  is  high  ;  at  the  end,  however,  the 
black  copper  is  scattered  through  the  very  fluid  matte  and 
sponges  are  formed  which  thicken  the  bath,  and  are  violently 
cast  out  by  the  blast.     It  is  owing  to  this  that  large  losses 


of  copper  occur.  At  the  end  the  copper  obtained  is  spongy, 
poor  and  refined  with  difficulty.  M.  Auerbach  divided  the 
operation  into  two  parts,  a  first  oxidation  giving  a  white 
metal  containing  60  per  cent,  copper,  and  a  second,  black 
copper  of  9'>  per  cent.,  with  the  great  advantage  of 
separating  the  poor  slags  of  the  first  operation  from  the 
rich  ones  of  the  second.  This  division  has  caused  con- 
siderable improvement,  less  copper  is  lost  and  there  is 
but  a  slight  increased  expense  owing  to  the  fusion  of  the 
matte  in  a  reverberatory  furnace.  In  a  converter  of  the 
Mauhes  type  the  tuyeres  are  in  a  horizontal  position  almost 
at  the  surface  of  the  bath.  Shortly  after  the  beginning  of 
the  operation  slags  are  abundantly  formed  on  the  surface. 
The  blast  then  acts  on  these  slags  and  not  on  the  matte, 
and  the  oxidation  is  much  less  energetic.  If  the  tuyeres 
are  placed  vertically  at  the  bottom,  as  in  the  Bessemer 
converter  for  steel,  the  black  copper  remains  at  the  bottom, 
the  blast  then  blows  through  the  copper,  giving  ri.s^  to 
projection  of  the  matte  and  losses.  M.  Auerbach  places 
the  tuyeres  at  an  angle  of  45°,  and  so  calculates  the 
quantity  of  the  charge  that  when  the  white  metal  or  black 
copper  is  formed,  the  surface  of  the  separation  of  the 
matte  or  of  the  copper,  and  the  slag  is  almost  at  the  outlet 
of  the  tuyeres.  In  this  manner  he  does  not  blow  through 
the  slags,  nor  does  he  oxidise  the  product,  rich  in  copper, 
which  remains  at  the  bottom. 

M.  Auerbach  finds  that  the  ordinary  clay  found  close 
to  the  works  answers  sufficiently  well  for  the  linings  of 
both  reverberatory  furnaces  and  converters.  This  common 
clay  is  hardi}'  attacked  an}'  more  than  silicious  bricks,  and 
is  replaced  « 1th  slight  expenses.  I'nder  these  conditions 
the  Manhes  process  has  become  a  success. 

First  Operation. — The  mattes  are  obtained  by  a  fusion 
of  the  copper  ores  in  the  furnaces  of  the  old  plant.  They 
contain  on  an  average  20  per  cent,  of  copper.  They  are 
raised  by  means  of  an  hydraulic  lift  to  a  higher  level  than 
the  reverberatory  furnaces,  and  are  then  shovelled  into 
them.  Each  charge  is  of  1-6  ton,  and  the  fusion  lasts 
about  three  hours.  When  the  matte  is  melted  the  con- 
verter is  turned  horizontally,  and  the  matte  is  run  from 
the  furnace  to  the  mouth  of  the  converter  through  a  trough 
lined  with  a  mixture  of  charcoal  and  quartz.  When  the 
furnace  is  empty  the  converter  is  turned  back  and  the  blast 
commenced.  The  first  operation  is  to  eliminate  the  iron 
and  to  obtain  a  rich  white  metal ;  it  does  not  last  over 
25  to  30  minutes.  The  combustion  of  the  iron  and  sulphur 
rapidly  raises  the  temperature  of  the  "  float."  The  flame, 
which  laps  the  mouth  of  the  converter,  is  yellofr,  violet- 
edged,  and  is  crossed  by  brilliant  sparks.  When  the  flame 
diminishes  and  becomes  green  it  is  a  sign  that  the  iron  is 
burnt,  and  when  it  becomes  entirely  green  the  operation  is 
ended,  and  the  matte  is  run  into  moulds.  After  cooling 
the  slag  is  separated  from  the  matte  by  a  blow  of  a 
hammer.     The  white  metal  averages  64  per  cent,  of  copper. 

Second  Operation. — The  white  metal  is  melted  in  a 
reverberatory  furnace,  and  is  then  treated  as  in  the  first.  This 
second  blow  is  more  difficult  than  the  first.  The  tempera- 
ture is  very  low,  owing  to  the  scarcity  of  sulphur,  and  this, 
which  is  the  chief  impurity  to  be  eliminated,  is  not 
disengaged  at  a  low  temperature.  At  the  moment  the 
metal  threatens  to  congeal,  when  the  projections  appear, 
charcoal  is  thrown  into  the  converter  to  raise  the  tempera- 
ture. The  blow  lasts  from  one  hour  and  thirty  minutes  to 
two  hours.  It  is  considered  finished  when  on  introduction  of 
a  shovel  in  the  converter  the  projections,  which  solidify  upon 
it  as  they  descend,  are  no  longer  of  white  metal.  The  flame 
which  was  green  at  the  beginning  is  now  yellowish-red. 
The  slag  flows  out  first  when  the  converter  is  turned, 
and  then  the  black  copper,  which  latter  is  refined  in  a 
reverberatoi-}-  furnace.  The  slag  contains  about  5  per  cent, 
of  copper.  In  the  same  converter  there  are  three  or  four 
operations  for  white  metal,  then  two  for  black  copper,  and 
then  two  or  three  again  for  white  metal  in  order  to 
dissolve  the  masses  of  copper  which  remain  in  the 
converter. — J.  C.  C. 
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Tlic    Esti'initiDH    of  Aluminium    in    Steel.     W .   Sclioneis. 
Stahleiseu,  1802. 
See  under  XXIII.,  pnge  182. 


Kslimating  Small  Quantities  of  Silver  and  Gold  in  Base 
Ml  tills.  Mattes,  ^r.  C.  Whitehead.  J.  Anal,  and 
Appl.  Chein.  6,  18'92,  2G2. 

See  under  XXIII.,  jyage  183. 


Further  Researches  171  (Connection  with  the  Metallurgy  of 
Uisniutti.  Edward  M;itthey.  Chem.  News  67,  63. 
I'roe.  Royal  Society,  January  20,  1893. 

Ix  1886 — 87  and  in  1890  papers  were  submitted  to  the 
Royal  Society  bringing  under  notice  facts  which  had  come 
to  the  author's  knowledge  whilst  engaged  upon  the  piactical 
extraction  of  this  metal  from  its  ores,  and  in  its  separation 
from  impurities  which  are  always  associated  with  it  when  in 
a  crude  or  unrefined  state. 

IV. — Bismutli  :  Ita  Separation  from  Arsenic. — In  a 
paper  dated  10  February  1887  (Proc.  Roy.  Soc,  vol.  xlix.), 
allusion  is  made  to  the  fact  that  arsenic  is  often  one  of 
these  impurities,  and  at  the  same  time  a  method  is  given  by 
which  the  separation  of  this  metal  from  bismuth  was  then 
successfully  effected. 

The  process  adopted  when  that  paper  was  read,  and  for  a 
considerable  period  subsequently,  when  working  upon 
bismuth  containing  arsenic,  consisted  in  removing  the 
arsenic  by  fusing  the  arsenical  bismuth  in  contact  with 
metallic  iron  at  a  dull  red  heat  and  under  flux.  A  com- 
pound of  iron  and  arsenic  was  thus  formed  and  could  be 
removed  as  a  scum, — the  disadvantages  of  this  process 
being,  first,  loss  of  bismuth  by  volatilisation,  and,  secondly, 
much  loss  of  time  in  the  manipulation  of  any  large  quantity 
to  be  treated. 

Having  occasion,  a  few  months  ago,  to  melt  together  a 
large  quantity  of  arsenical  bismuth,  some  700  or  800  kilos., 
that  is,  more  than  three-quarters  of  a  ton,  in  order  to  obtain 
a  homogeneous  alloy  upon  which  to  work  subsequently  by 
the  process  above  alluded  to,  it  became  evident  that  when 
the  temperature  was  raised  above  the  melting-point  of 
bismuth,  the  surface  of  the  metal  being  exposed  to  the 
atmosphere,  arsenical  fumes  appeared,  and  that  these 
increased  as  the  temperature  of  the  metal  became  more 
elevated,  the  result  being  that  the  arsenic  came  off  in  dense 
white  fumes  (AsoO^). 

The  observation  of  this  fact  led  to  further  experiments, 
and  it  was  found  that  if  the  surface  of  the  bath  of  fused 
arsenical  bismuth  was  freely  exposed  to  the  air  at  a  tem- 
perature rather  higher  than  its  own  melting  point,  and  if 
the  molten  metal  was  constantly  stirred,  it  was  possible  to 
eliminate  the  whole  of  the  arsenic  alloyed  with  the  bismuth 
by  this  simple  process  of  fusion  with  stirring. 

As  it  is  a  matter  of  considerable  interest  for  metallurgists 
to  know,  not  only  that  this  elimination  does  take  place,  but 
also  at  what  temperature  it  occurs,  a  series  of  experiments 
have  been  conducted  with  a  view  of  determining  this 
accurately. 

The  work  of  Roberts-Austen  (Proc.  Inst.  Civil  Eug.  HO, 
Part  iv.)  has  shown  that  a  thermo-junction  is  practically 
the  only  form  of  pyrometer  that  can  be  used  for  delicate 
thermal  investigations  of  this  kind,  but  the  question 
arose  which  particular  thermo-junction  i-hould  be  adopted. 
Was  it  well  to  use  the  platinum-iridium  one  as  advocated 
by  Barus,  or  the  platinum-rhodium  one  suggested  by 
H.  le  Chatelier?  (see  also  thi-;  Journal,  189-%  840,  774  ; 
and  1890,  326 — 327).  The  author's  previous  work  on 
the  alloys  of  platinum  and  rhodium,  lately  published  in 
the  Phil.  Trans.,  settled  the  question  in  favour  of  the 
rhodium-platinum  thermo-junction,  for  he  was  satisfied  that 
the  alloy  of  platinum  with  10  per  cent,  of  rhodium  is  as 
homogeneous   as  any  known  alloy   could  well  be,  and  is   , 


therefore  admirably  adapted  for  use  as  a  thermo-junction, 
pure  platinum  being  the  opposing  metal.  Analysis  proved 
that  the  alloy  operated  upon  in  these  experiments  contained 
O-G.'j  per  cent,  of  metallic  arsenic. 

It  will  be  seen  that  the  melting-point  of  this  alloy  of 
bismuth  is  278^  C.  By  raising  the  temperature  of  the  alloy 
to  395''  C.  the  arsenic  freely  sublimates  from  the  bismuth 
alloy,  and  at  a  temperature  of  uK^  C.  the  whole  of  the 
arsenic  is  eliminated. 

A  point  of  much  interest  in  relation  to  molecular  physics 
became  evident  in  the  course  of  the  investigation.  Arsenic, 
as  is  well  known,  volatilises  at  the  comparatively  low  tem- 
perature of  180  C,  without  passing  through  the  molten 
state.  Arsenic  is  not,  however,  given  off  freely  from  the 
arsenical  bismuth  until  a  temperature  of  395^  is  reached. 
So  that  the  temperature  of  dissociation  of  this  alloy,  con- 
taining 0-65  per  cent,  of  arsenic,  is  114"  C.  higher  than  the 
melting-point  of  the  mass.  It  was  interesting  to  determine 
at  what  temperature  the  arsenic  would  be  evolved  if  the 
alloy  were  heated  in  vacuo. 

A  portion  of  the  bismuth  alloy,  containing  0*65  per  cent. 
of  arsenic  was  introduced  into  a  hard  glass  tube,  slightly 
depressed  to  its  centre,  and  connected  at  one  end  with  a 
Sprengel  pump,  by  which  it  could  be  rendered  vacuous. 

The  pyrometric  wires  were  in  contact  with  the  metallic 
alloy  and  passed  to  the  galvanometer  through  the  opposite 
sealed  end  of  the  glass  tube. 

Heat  being  applied,  the  first  indication  of  the  volatilisa- 
tion of  the  arsenic,  shown  by  the  condensation  of  a  film  on 
the  cool  part  of  the  tube,  occurred  at  275'  C.  When  the 
alloy  was  quite  melted  the  temperature  indicated  was  316°  C. ; 
arsenic  came  ofi  freely  when  the  temperature  rose  to 
569"  C,  condensing  in  a  black  mirror. 

The  metal  was  then  allowed  to  cool,  and  its  setting-point 
was  found  to  be  268'  C,  which  corresponds  with  that  of 
the  melting-point  of  bismuth. 

The  bulk  of  the  arsenic  does  not  appear  to  be  evolved  in 
oacuo  at  a  lower  temperature  than  in  air. 

As  regards  the  industrial  application  of  the  process, 
some  10  to  12  tons  of  arsenical  bismuth  have  already  been 
treated  in  this  very  simple  way,  and  it  has  been  satisfactorily 
ascertained  that  there  is  no  loss  of  bismuth  by  volatilisation 
with  the  arsenic. 

V. —  The  Separation  of  Bismuth  from  Antimony. — The 
process  hitherto  adopted  in  practice  for  the  separation  of 
antimony  from  bismuth  has  usually  consisted  in  a  simple 
fusion  at  a  dull  red  heat  with  bismuth  oxide  or  bismuth 
"  litharge  " — an  operation  successful  enough  as  to  its  results, 
but  one  requiring  no  small  amount  of  skill  in  manipulation ; 
it  is  also  one  by  which  only  small  quantities  can  be  treated 
readily  at  one  time — and  moreover,  the  temperature  which 
is  necessary  to  effect  the  separation  of  the  antimony  involves 
appreciable  lors  on  account  of  the  volatilisation  of  the 
bismuth  at  a  red  heat ;  notwithstanding  many  tens  of  tons 
of  bismuth  have,  however,  been  treated  under  my  direction 
by  this  process. 

In  an  operation  lately  conducted,  involving  the  melting 
of  a  quantity  ot  bismuth  containing  about  1  per  cent,  of 
antimony,  it  was  found  that  a  peculiar  oily  film  was 
noticeable  rising  to  the  surface  of  the  melted  alloy ;  this 
film  did  not  form  all  over  the  surface  of  the  metal,  but 
appeared  to  rise  as  from  a  boiling  centre,  and  this 
although  the  metal  was  at  a  temperature  very  little  above 
its  melting-poict.  A  portion  of  the  film  or  layer  was 
removed  and  tested  in  order  to  ascertain  its  nature,  and  it 
was  found  to  contain  a  very  appreciable  proportion  of 
antimony.  The  author  therefore  caused  the  operation  to  be 
continued,  stirring  the  metal  from  time  to  time  with  a  dried 
wood  stirrer.  In  the  course  cf  three  or  four  hours, 
removing  the  film  from  time  to  time,  the  surface  of  the 
melted  metal  assumed  a  much  brighter  appearance,  and  on 
carefully  testing  it  at  this  point  the  metal  was  found  to  be 
absolutely  free  from  antimony.  To  confirm  this  and  to 
ascertain  more  exactly'  the  conditions  under  which  this 
separation  takes  place,  a  further  quantity  of  impure  bismuth 
was   operated   upon    in   a    similar    manner.     This    second 
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quantity  contained  other  impurities  besides  antimony,  its 

analysis  being  as  follows  :  — 

LisiBUth,  by  difference 96'-20 

Antimony (i'80 

Tellurium O'-IO 

Leiicl 2-10 

Copper 0'50 

Arsenic traces 

lOii-OO 

The  same  simple  process  of  fusion  and  stirring  was  again 
adopted — the  quantit}-  being  about  330  kilos. — and  when 
the  same  oily  film  commenced  to  rise  to  the  surface  the 
temperature  of  the  molten  mass  of  the  alloy  was  taken  by 
means  of  the  le  Chatelier  pyrometer.  A  portion  of  the  film 
removed  showed,  on  being  tested,  a  percentage  of  over 
30  per  cent,  of  antimony.  A  slightly  perceptible  fume  of 
arsenic  was  apparent,  thus  proving  what  the  author  found 
to  be  the  case  in  the  separation  of  arsenic  by  simple  fusion. 

The  point  at  which  this  separation  of  antimony  occurs 
was  found  to  be  about  350''  C  ,  and  at  this  temperature 
the  metal  was  maintained  for  about  five  hours. 

The  evidence  of  an  oxidising  action  became  now  much 
less,  and  although  a  very  small  amount  of  antimony  was 
present  there  was  still  a  little  remaining  in  the  alloy ;  the 
temperature,  therefore,  was  slightly  raised  and  maintained 
at  458°  C,  as  shown  by  the  pyrometer,  for  about  four  hours, 
at  the  end  of  which  time  the  bismuth  became  absolutely 
free  from  antimony. 

The  form  in  which  the  antimony  separated  was  peculiar 
— a  transparent  glass,  consisting  of  antimon}-  oxide — con- 
taining about  10  per  cent,  of  bismuth ;  but,  of  course,  in 
the  removal  of  the  antimony  oxide  a  small  proportion  of 
the  bismuth  was  mechanically  carried  with  it,  resulting  in 
the  production  of  several  very  interesting  and  very 
beautiful  metallurgical  specimens. 

The  great  advantage  of  this  process  is — like  that  of  the 
foregoing  separation  from  arsenic — its  extreme  simplicity, 
the  low  tempeiature  which  renders  it  possible  to  work  upon 
very  large  quantities  at  one  time,  and  the  very  small  amount 
of  time  necessary'  for  this  separation  in  comparison  with 
the  process  hitherto  adopted,  and  the  absence  of  loss  in  the 
bismuth  operated  upon  by  volatilisation.  It  is  obvious 
that  where  metals  can  be  so  easily  treated  in  large  quantities, 
the  labour  and  skill  hitherto  necessarj-  is  very  considerably 
reduced,  and  there  is  the  additional  advantage  that  the  loss 
attending  large  operations  is  minimised. 

In  this  and  in  prtvious  papers  upon  bismuth,  the  author 
has  been  able  to  point  to  simple  drj'  processes  for  its 
separation  from  gold,  lead,  copper,  arsenic,  and  antimony, 
and  all  these  processes  are  available  for  treating  with  care 
large  quantities  at  one  time.  When  it  is  remembered  what 
is  involved  in  having  to  dissolve  any  quantity  of  bismuth 
in  acids,  and  its  subsequent  precipitation  from  solution, 
it  surelj'  will  be  admitted  that  much  of  the  difficulty  in 
purifj'ing  crude  bismuth  has  been  effectively  removed,  as 
the  methods  given  have  been  found,  possible  in  practice,  and 
advantageous. 

PATENTS. 

Improvements  in  the  Treatment  of  Low  Steel.  H.  A.  Harvey, 
Orange,  V.H.A.  Eng.  I'at.  401,  January  10,  1888. 
(Second  Edition.) 

This  patent  relates  to  the  heating  of  low-grade  steels 
imbedded  in  powdered  charcoal  so  as  to  produce  higher 
grade  steels  for  tempering.  If  a  high  degree  of  hardness 
is  required,  the  material  under  treatment  is  submitted  to  a 
high  temperature  (about  3,000'  F.).  A  low-temper  steel  is 
obtained  with  the  temperature  of  about  1,500°  F.,  and 
intermediate  temper  steels  between  these  limits  of 
temperature. — A.  \V. 


Improvements  Relatinc]  to  the  Manufacture  of  Steel. 
Compagniedes  Hauts-Fourneaux,  Forges  et  Acieries,  &c., 
St.  Charaond,  France.     Eng.  Pat.  19,860,  June  11,  1891. 

This  is  a  process  for  desulphurising  the  materials  employed 
in   the  manufacture  of  steel  by  adding  a  molten  slag  of 


suitable  composition  at  the  moment  of  or  after  the  fusion. 
The  slag  must  contain  silicon  about  12  per  cent.,  earthy  or 
alkaline  earthy  bases  about  05  per  cent.,  and  various 
metallic  oxides  about  10  per  cent.  ^Manganese  is  recom- 
mended among  the  metallic  oxides  on  account  of  its  great 
affinity  for  sulphur. — J.  H.  C. 


Improvements  in  the  Concentration  of  Pyritic  Ores,  some 
Constituents  of  which  are  Bemnved  by  Hydrochloric 
Acid,  icith  or  icithout  the  Addition  of  Haloid  Salts  of 
the  Alkalis  or  Alkaline  Earths.  H.  \V.  Wallis,  London. 
Eng.  Pat.  17,621,  October  15,  1891. 

PvRiTic  ores  are  treated  with  hydrochloric  acid  in  order  to 
separate  the  sulphides  soluble  in  acid  from  those  which  are 
insoluble,  such  as  sih'er,  gold,  and  copper  sulphides. 
Refractory  ores  are  heated  to  a  temperature  below  that  of 
redness  before  the  treatment  with  acid,  care  being  taken  to 
exclude  free  access  of  air.  The  peroxides  are  reduced  by  the 
sulphuretted  hydrogen  evolved  during  the  process,  and  are 
thereby  made  soluble.  Should  the  ore  contain  an  insufficient 
quantity  of  sulphides  which  yield  sulphuretted  hydrogen  on 
treatment  with  acid,  the  necessary  amount  of  an  artificial 
sulphide  must  be  introduced.  Chlorides  of  alkalis  or 
alkaline  earths  greatly  promoting  the  solubilitj-  of  chloride 
of  lead  should  be  added  if  much  lead  is  present. — K.  E.  M. 


Improvements  in  Furnaces  for  Burning  Ores  containing 
Sulphur  and  Sulphur  (Compounds.  J.  S.  McDougall, 
Manchester.     Eng.  Pat.  22,504,  December  24,  1891. 

See  under  VII.,  page  155. 


Improvements  /«  the  Manufacture  of  Steel.     G.  W.  Clark, 
Birmingham.     Eng.  Pat.  1530,  January  26,  1892. 

Blow-holes  are  diminished  or  removed  from  steel,  and 
sulphur  is  at  the  same  time  eliminated  by  forcing  beneath 
its  surface  or  stirring  into  it  while  in  a  molten  state  a  fusible 
slag  composed  of  cla^^  calcium  hydrate,  and  charcoal  in 
certain  specified  proportions,  and  with  or  without  additions 
of  fluorspar,  common  salt,  or  other  ingredients.  In  some 
cases  the  molten  steel  is  surrounded  with  an  atmosphere  of 
coal-gas  during  the  operation. — J.  H.  C. 


Improvements  in  Cupolas  or  Furnaces  for  Melting  Iron. 
T.  C.  Fawcett,  T.  C.  Fawcett,  jun.,  and  G.  Dyson,  Leeds. 
Eng.  Pat.  1901,  February  1,  1892. 

The  spent  heat  and  waste  gases  arising  from  the  furnaces 
are  employed  in  heating  tlie  air  for  the  blast,  which  is 
made  to  enter  through  a  coiled  pipe  placed  under  the 
dome  of  the  furnace  and  above  the  charging  door. 

To  prevent  the  entrance  of  cold  air  while  charging,  the 
charging-opening  is  closed  with  a  sliding  door,  in  front  of 
which  is  a  hopper,  in  which  the  coke  and  metal  are  placed 
until  they  are  required  to  be  introduced,  when,  by  sliding 
awaj-  the  door  they  fall  at  once  into  the  furnace,  and  the 
opening  is  immediately  closed. — J.  H.  C. 


Improvements  in  the  Extraction  of  Tin  and  other  Products 
from  the  llefuse  Slags  and  Debris  of  Tin  Smelting 
Fu7-naces.  \V.  Muir,  Edmonton.  Eng.  Pat.  1907, 
February  1,  1892. 

The  slag  or  debris  is  powdered  and  then  mixed  with  ferrous 
chloride,  ferric  chloride,  calcium  chloride,  '•  bleaching 
powder,"  or  magnesium  chloride,  or  with  a  mixture  of  two 
or  more  of  these.  The  whole  is  then  suitably  heated  in  a 
reverberatory  or  other  furnace.  In  this  way  soluble 
chlorides  of  tin,  tungsten,  antimonj-,  arsenic  and  iron  are 
formed,  which  may  be  dissolved  out  with  water  or  dilute 
hydrochloric  acid,  and  the  metals  or  their  sulphides  are 
separately  precipitated  by  suitable  precipitants.  — J.  If.  C 


Feb.  2 


S.1893.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


161 


Improvements  relating  to  the  Extraction  of  Lead  and  to 
A])  pit  rat  us  fhen'for.  B.  Ro-sinp,  Cliarlottenburg,  H. 
I'oer>ter  and  K.  Foerster,  lierlin,  (itTiiiany.  Kng.  I'at. 
22<il,  February  5,  1802. 

In  the  interaction  of  oxide  and  sulphide  of  Ii:id  in  the 
ordinary'  reduction  process  tlie  sulphurous  acid  which  is 
evolved  is  dilute  and  mixed  with  smoke  owiujr  to  the 
TDHterials  being  artiticially  healed  in  the  furnace.  To  avoid 
this,  the  patentees  first  separately  melt  the  oxide  and  heat 
the  finely-powdered  sulphide  and  pour  the  former  on  to  the 
latter  or  add  the  latter  to  the  former  in  a  suitable  furnace. 
No  further  healing  is  required  fis  sufficient  heat  is  generated 
in  the  reaction  to  keep  up  the  decomposition.  The 
sulphurous  acid  is  thereby  obtained  in  a  concentrated  form 
suitable  for  collection  and  use. — A.  W. 


An    Improvement  in  Blast  Furnaces.     W.  Ilawdou  and  li. 
Howson,  Middlesbrough.     Kng.  Pat.  9592,  May  2C,  1892. 

In  the  ordinary  blast  furnace  the  interior  begins  to  widen 
immediately  above  the  tujeres,  forming  the  bosh.  The 
authors  elevate  this  bosh  to  a  position  midway  between  the 
tuyeres  and  the  hopper  where  the  furnace  material  is  still 
in  a  solid  and  inadhesive  state.  The  lower  half  of  the 
furnace  is  cylindrical  or  it  may  hive  a  small  bosh  close  to 
the  tuyeres.  The  large  bosh  higher  up  the  furnace  may  be 
divided  into  two  or  more  stages  or  tiers.  The  object  of 
these  changes  from  the  present  form  is  to  prevent  the 
formation  of  scaffolds  caused  by  the  portion  of  the  charge 
which  is  in  a  semi-fluid  state  becoming  wedged  and  adhering 
to  the  inclined  walls  of  the  bosh. — A.  W. 


Improvements   in   Metallurgical   Furnaces.     T.    X.  Lauth, 
St.  Louis,  U.S.A.     Eng.  Pat.  18,125,  October  11,  1892. 

The  improvement  consists  in  making  the  melting  chamber 
larger  in  size  as  the  stack  is  approached,  by  gradually 
increasing  the  height  of  the  arch. — J.  H.  C. 


Improved  Method  of  and  Apparatus  for  Decarbonizing 
Iron.  ^Y.  A.  Baldwin  and  F.  G.  Wheeler,  Xew  York. 
U.  S.  A.     Eng.  Fat,  19,155,  October  25,  1892. 

In  the  converter  instead  of  the  tuyeres  being  in  the  base 
they  are  divided  and  placed  at  opposite  sides  preferably 
three  on  each  side.  Those  on  one  side  are  inclined  upward 
and  open  into  the  converter  just  fielow  the  r-urface  of  the 
molten  metal  whilst  those  on  the  other  side  are 
inclined  downward  and  enter  the  converter  a  little  way  from 
its  base.  The  blast  coming  through  both  se's  of  tuyeres  at 
the  same  time  gives  the  molten  metal  a  verticall}'  gyratory 
motion.  In  addition  to  this  the  tuyeres  may  enter  the  con- 
verter slightly  obliquely  in  the  horizontal  plane  so  that  the 
metal  will  have  in  addition  to  the  above  ittotion  a  horizontal 
circular  movement  imparted  to  it. — A.  W. 


An  Improved  Solder  for  Alnmir.ium.  W.  A.  Briggs, 
Dundee.  From  J.  W.  Ilichards,  Philadelphia,  U.S.A. 
Eng.  Pat.  202G8,  November  9,  1892. 

TuE  film  of  oxide  which  forms  in  soldering  aluminium 
surfaces  is  prevented  by  diffusing  throughout  the  solder  a 
reducing  agent  whose  affinity  for  oxygen  is  greater  than 
that  of  aluminium  and  whose  oxide  is  substantially  non- 
film-forming,  so  that  it  can  act  during  the  period  of  actual 
soldering,  and  hence  no  opportunity  afforded  for  the  forma- 
tion of  a  film  of  aluminium  oxide.  The  agent  used  is 
phosphorus  in  conjunction  with  aluminium,  zinc,  and  tin. 
The  proportions  ma}'  vary,  but  the  following  is  given  as  an 
example  of  the  preparation  of  the  solder.  One  part  by 
weight  of  aluminium  is  melted  in  a  crucible  and  eight  parts 
of  zinc  added.  In  another  crucible  thirty-two  parts  of  tin 
are  melted  and  one  part  of  phosphor  tin  (5  per  cent.  P.) 
added.  The  diluted  phosphor  tin  is  then  poured  into  the 
melted  alloy  of  zinc  and  aluminium  and  cast  into  suitable 
bars.  These  proportions  are  found  to  be  most  suitable  for 
general  use.  An  increased  percentage  of  tin  will  give  a 
lower  melting  point  Avhilst  an  increased  percentage  of 
aluminium  and  zinc  will  make  a  stronger  solder. — A.  W. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 
Improvements   Relating    to    the     Electrolysis    of    Metols. 
E.  Placet  and  J.  Bonnet,  Paris,  France.     Enz-  Pat.  22  854 
July  17,  1891. 

I\  a  previous  patent  (No.  9.34  1,  1890)  the  addition  of  acid 
to  the  bath  to  prevent  the  deposit  of  oxides  at  the  negative 
was  recommended.  Since  then  it  has  been  found  better  to 
form  the  baths  of  solutions  of  sahs  acid  in  themselves. 
For  instance,  in  the  case  of  chromium  the  bath  recommended 
is  as  follows:  — 

Grms. 

Chrome  alum 10  to  1.1 

Bisulphate  of  soda  potash  or  ammonia,    10   „  15 

or  a  mixture  of  these  bi-sulphates. 
^Yater iqo 

or  preferably:  — 

Chrome  alum 10  to  1." 

Alkaline  bi-sulphale lo 

Xeutral  alkaline  bi-sulphate lo 

Water im 

The  advantages  found  in  the  employment  of  bisulphates 
are  also  found  in  the  case  of  the  bi-phosphates,  bi-chlorides, 
bi-acetates,  and  other  acid  salts  in  the  state  of  bi-salts  or 
polyatomic  salts  produced  from  organic  as  well  as  mineral 
acids.  What  applies  to  chromium  applies  also  to  baths 
of  other  metals,  such  as  aluminium,  copper,  nickel,  cobalt, 
tin,  antimony,  silver,  &c.  See  following  patent  No.  22,850. 
of  1891.— G.  H.  R. 


Method  of  Extracting  Chromium  bg  the  Aid  of  Elec- 
trolytic  Baths  with  Chromic  Acid  Base.  E.  Placet  and 
J.  Bonnet,  Paris,  France.  Eng.  Pat.  22.856,  July  17, 
1891, 

The  bath  may  be  formed  of  1  to  2  grms.  of  chromic  acid 
in  100  grms.  of  water,  but  the  more  concentrated  the 
solution  the  more  abundant  the  deposit.  The  shade  of  the 
metal  deposited  may  be  varied  by  adding  to  the  solution  a 
small  quantity  (5  to  10  grms.  per  litre)  of  one  of  the 
following  acids :  — 

Phosphoric,  sulphuric,  oxalic,  benzoic,  formic,  gallic, 
pyro-gallic,  picric,  phemic,  salicylic  acids,  which  give  white 
deposits  of  chromium. 

Acetic  and  hydro-fluosihc  acids  give  brilliant  deposits, 
but  darker. 

Boric  acid  gives  dull  deposits,  but  very  abundant. 

Finally,  sulphuric,  nitric,  hydrochloric,  arsenious,  tartaric, 
citric,  lactic,  tannic  acids,  give  deposits  of  a  shade  more  or 
less  dark  according  to  the  quantity  employed.  To  prepare 
the  bath  chromic  acid  obtained  by  the  ordinary  processes 
may  be  employed,  or  it  may  be  produced  during  the 
deposition  by  using  for  the  bath  a  solution  of  an  alkaline 
bi-chromate  into  which  is  poured,  by  successive  small 
quantities,  sulphuric,  nitric,  hjdro-fluosilic  or  any  other  acid, 
which  bv  combining  with  the  alkaline  base  liberates  chromic 
acid.— G.  H.  R.  

Improvements  in  the  Production  of  Chlorine  conjointly 
u-ith  the  Purif  cation  of  Lead  and  the  Recovery  of  Silver. 
F.   M.    and   C.   H.   Lyte,    London.     Eng.   Pat.    17,745, 

October  16,  1891. 

See  under  VII.  page  155. 


Improvements  in  the  Electrolytic  Treatment  of  Copper  and 
Silver  Ores.  C.  Hoepfner,  Giessen,  Germany.  Eno-. 
Pat.  22,030,  December  16,  1891.  '  " 

Ix  the  lixiviation  of  copper  and  silver  ores  or  mattes  with 
cupric  chloride,  as  described  in  a  former  specification 
No.  4C2G  of  188.><,  part  of  the  iron  contained   in  the  ore  is 
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always  dissolved.  "When  such  a  liquor,  containing  the 
chloride  as  cuprous  chloride,  is  subjected  to  electrolysis,  and 
the  cuprous  chloride  is  thus  reconverted  into  cupric  chloride, 
the  cupric  chloride  solution  obtained,  and  which  must  be 
used  again  for  lixiviation,  vdll,  on  account  of  the  presence 
of  too  great  a  quantity  of  iron,  be  liable  to  become  too 
exhausted  for  the  lixiviation,  and  the  cycle  will  be 
gradually  disturbed.  To  obviate  this  the  iron  must  be 
removed  from  the  liquors  with  regeneration  of  the  cupric 
chloride  employed  for  its  solution.  This  is  effected 
either  indirectly  by  the  addition  of  alkalis,  alkaline 
earths,  or  their  carbonates,  whereupon  the  precipitate 
produced  is  by  filtration  or  otherwise  separated  from 
the  clear  liquor,  the  latter  being  acidified  and  oxidised 
by  means  of  oxygen,  or  else  directly  by  treatment  of  the 
neutral  ferriferous  liquor  with  oxygen  or  air,  which  may 
be  effected  by  the  introduction  of  oxygen  or  air  into  the 
solution,  or  with  cuprous  oxychloride,  ferric  oxide  being 
precipitated  and  the  equivalent  quantity  of  cuprous  chloride 
being  transformed  into  cupric  chloride,  as  represented  by 
the  following  equation:  — 

2  CuoCl.,  +  2  FeClo  +30=4  CuCL  +  Fe.O^. 


Improvements  in  Bleaching  and  Disinfecting  Starch  and 
Fecula  1)1/  Elect  roll/ sis.  E.  Hcrmite,  Paris.  Kng.  Pat. 
lOCl,  January  19,  18'Ji3. 

See  under  XVI.,  vaae  1G8. 


Improvements  in  or  Relating  to  Tanning  by  Eleclriciti/. 
IL  rinna,  Turin,  Italy.  Eng.  Pat.  178(5,  January  2!», 
1892. 

See  under  XIV.  page  166. 


Improvements  relating  to  Galvanoplastics  or  the  Electro- 
Veposition  of  Metals.  P.  H.  Bertrand,  Paris,  France. 
Eng.  Pat.  3120,  February  17,  1892. 
This  invention  relates  to  the  use  of  orthophenol-sulphurous 
acid,  metaphenol-sulphurous  acid,  and  paraphenol  sul- 
phurous acid,  -which  are  easily  soluble  in  water  and  powerful 
solvents  of  tin,  in  place  of  pyrophosphate  of  soda  for  all 
electro-plating  purposes. — G.  H.  K. 


Improved  Process  of  Recovering   Tin  from   Tin  Scraps. 

J.   P.   Bayly,   London.      From   J.   J.    Naef,    Paterson, 

.U.S.A.  Eng.  Pat.  11,297,  June  16,  1892, 
The  tinned  scrap  is  suspended  in  netted  bags  of  twine  in  a 
solution  of  stannic  chloride  or  any  other  suitable  stannic 
salt  in  a  vat,  the  inside  of  which  is  lined  with  lead  plates 
which  are  connected  with  the  negative  pole  of  a  dynamo. 
The  bags  of  scrap  are  connected  with  the  positive  pole,  and 
the  current  of  electricity  removes  the  tin  from  the  scrap  and 
deposits  an  equivalent  amount  on  the  lead  plates  either  as 
crystals  or  as  powder. — A.  W. 


press  in  which  the  outer  surface  of  the  ensheathing  or 
completed  carbon  is  finally  effected.  This  cored  carbon 
may  now  be  used  as  the  core-wick,  thus  forming  a  carbon 
with  a  double  concentric  core-wick. — G.  H.  It. 


Improvements  in  Electric  Battery  Plates.     E.    P.  Usher, 
Grafton,  U.S.A.     Eng.  Pat.  14,813,  August  16,  1892. 

In  carrying  out  this  invention  a  metallic  skeleton  lead  plate 
is  first  prepared  having  a  marginal  frame,  and  flanged  and 
grooved  vertical  bars  with  an  open  space  between  them. 
The  grooves  between  the  edge  flanges  of  the  bars  constitute 
open  vertical  wells  in  which  the  acid  may  rise  and  circulale. 
This  form  of  plate  is  used  preferably  as  the  positive.  One 
side  of  this  plate  is  covered  with  glue,  and  on  to  this  is 
pressed  a  sheet  of  lead-foil  so  as  to  cover  the  entire  plate, 
bridge  over  the  open  spaces,  and  fit  down  into  the  grooves. 
The  plate  is  now  turned  over,  the  spaces  filled  with  some 
oxide  of  lead,  and  a  sheet  of  lead-foil  fitted  over  the  plate 
as  before.  The  edges  of  the  plate  are  coated  with  the 
before-mentioned  gum,  which  is  preferably  composed  of  two 
parts  each  of  beeswax,  pitch,  and  rosin,  and  one  part  each 
of  sulphur  and  tallow,  all  thoroughly  mixed,  and  applied 
while  hot.— G.  H.  11. 

Improvements  in  Storage  Batteries.     E.  P.  Usher,  Grafton, 
U.S.A.     Eng.  Pat.  14,815,  August  16,  1892. 

The  novelty  consists  in  sealing  the  several  plates  and 
interposed  separators  at  and  near  their  lower  edges  so  as  to 
hold  the  parts  in  their  proper  relation  and  prevent  any 
acti"e  material  wliieh  may  crumble  from  the  positive  plate 
from  making  contact  with  the  negative.  This  sealing  is 
effected  by  erecting  the  plates  in  a  mixture  composed 
preferably  of  two  parts  each  of  beeswax,  pitch,  and  rosin, 
and  one  part  each  of  sulphur  and  tallow,  all  thoroughly 
mixed,  and  used  while  hot.  The  mixture  is  allowed  to  cool 
and  harden  among  the  parts.  Separator  plates  of  kiln-dried 
wood  applied  directly  to  the  face  of  the  positive  plates  are 
also  used.— G.  H.  R. 


Improvements  in  the  Manufacture  of  Carbons  for  Electric 
Arc-Lamps.  G.  F.  Kedfern,  London.  From  C.  Braun, 
Nuremberg,  Germany.  Eng.  Pat.  1 1,779,  June  23,  1892. 
According  to  this  process  a  solid  core-wick,  previously 
made  separately,  is  guided  into  the  inside  of  a  mandrel 
contained  in  a  press,  in  such  a  manner  that  it  only  projects 
a  little  beyond  this  mandrel  into  the  mass  of  the  carbon  ; 
and  the  carbon  mass  spreading  round  the  mandrel  under  the 
action  of  the  plunger  of  the  press  advances  towards  the 
outlet  of  the  press  while  taking  a  form  corresponding  with 
the  conical  shape  of  the  point  of  the  mandrel  and  forming  a 
hollow  body  of  constantlj'-diminishiug  size  until,  having 
reached  a  point  immediately  in  front  of  the  point  of  the 
mandrel,  it  closely  surrounds  the  core-wick  projecting  from 
the  latter  and  draws  it  with  itself  into  the  mouthpiece  of  the 


Improvements  in  the  Electrohjtical  Decomposition  (f 
Alkaline  Chlorides  for  the  Production  of  Chlorine  and 
Alkalis,  and  in  Apparatus  therefor.  C.  A.  Faure,  Paris. 
Eng.  Pat.  16,262,  September  10,  1892. 

See  under  VII.,  page  156. 


Improvements  in  or  7  elating  to  the  Electrolytical  Decom- 
position  of  Metallic  Salts,  and  in  Apparatus  therefor. 
C.  Kellner,  A'ienna,  Austria.  Eng.  Pat.  17,1 69,  September 
26,  1892. 

In  order  to  obviate  the  drawbacks  which  have  hitherto 
attended  the  use  of  mercury  as  a  cathode,  it  is  used 
according  to  the  present  invention  in  the  form  of  a  thin 
vertical  layer  which  is  separated  from  the  anode  space 
containing  the  solution  of  the  electrolyte  by  partition  walls 
that  conduct  the  current,  the  metal  separated  being  removed 
immediately  after  its  formation  either  in  a  mechanical  or  in 
an  electrical  manner  from  the  undecomposed  portion  of  the 
electrolyte.  This  separation  is  effected  in  a  mechanical 
manner,  according  as  the  metals  are  to  be  obtained  from 
the  salts  treated,  in  the  form  of  hydrates,  or  in  the  metallic 
state,  or  as  solutions  of  any  desired  salts  hy  causing 
respectively  water,  or  mercury,  or  an  acid  or  other  body 
that  is  to  be  united  or  combined  with  the  cation,  or  is 
intended  to  carry  away  the  cation,  to  flow  through  the 
cathode  spaces  during  the  electrolytical  process,  whilst  the 
separated  anion  is  drawn  off  from  the  anode  spaces  or  is 
allowed  to  escape  freely  therefrom. 

The  mercury  employed  as  a  cathode  is  in  the  form  of  a 
vertical  thin  la3'er  and  acts  in  this  case  as  an  intermediary 
between  the  electrolyte  (wtich  is  separated  therefrom  by 
the  partition  wall)  and  the  water,  or  mercury,  or  acid  or 
other  body  flowing  in  contact  therewith,  because  it  takes  up 
through  the  partition  wall  in  a  metallic  state  the  metal 
separated  as  a  cation,  and  constantly  gives  it  up  to  the 
water   or   to   the   other   body   employed   in   place   thereof 
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according  to  the  product  required,  as  above  explained. 
Wtiun  water  is  employt'd  if  forms  a  hydrate  with  the  metal, 
with  the  evolution  of  hydrogen  and  <;eiicration  of  heat, 
wliilst  wl:cn  mercury  is  employud  an  amalgam  with  the 
metal  is  jjroduced,  from  which  the  latter  can  be  se[)arated 
in  a  metallic  state,  it  nu»y  be  by  a  second  electrolysis. 
When  an  acid  or  other  solution  is  used  to  combine  with  the 
cation,  there  is  obtained  a  solution  of  the  corresponding 
salt. 

The  separated  metal  can  be  removed  in  an  electrical 
manner  from  the  scope  of  action  of  the  electrolyte  to  be 
decomposed,  by  employing  as  the  anode  of  a  second  cell 
the  metal  which  separates  at  ttie  mercury  cathode,  the  said 
n'll  being  arranged  in  the  decomposing  cell  and  it:s  cathode 
being  electrically  oounected  with  the  mercury. — G.  11.  Iv. 


Imprui'ciiwnls  in  Iii.suliilors  fur  Klt'ctricnl  and  other 
Purposes.  H.  H.  Lake,  London.  From  Johns-l'ratt  Co., 
Hartford,  I'.S.A.     Eng.  Pat.  lit, 14 6,  October  25,  1892. 

In  the  use  of  mica  as  an  insulator  hitherto  the  thickness  of 
the  sheet  has  been  interposed  between  the  objects  or  parts 
to  be  insulated,  that  is  to  say,  the  sheets  of  mica  have  been 
wrapped,  for  example,  around  the  piece  of  metal  to  be 
insulated  so  that  the  insulation  is  effected  in  the  direction  of 
the  thickness  of  the  mica.  According  to  this  invention  the 
sheets  of  mica  are  laid  one  upon  the  other,  compressed 
firmly  together,  with  the  part  or  parts  to  be  insulated 
embedded  within  them  in  such  a  manner  that  the  insulating 
material  is  radially  disposed  relatively  to  them.  Mica  thus 
compressed  may  be  turned  and  polished  when  it  presents  an 
appearance  similar  to  horn. — G.  H.  K. 


Improvements  in  and  relating  to  the  Electro- deposit  ion  of 
Metals.  E.  N.  A.  Picard  and  J.  A.  Taniere,  Paris, 
France.     Eng.  Pat.  18,51G,  October  15,  1892. 

This  invention  relates  to  improvements  in  the  electro- 
deposition  of  metals  and  consists  in  subjecting  the  metal 
being  deposited  by  electrolysis  to  a  beating  or  hammering 
process.  A  carriage  rests  on  a  frame  and  receives  a 
longitudinal  reciprocating  movement  parallel  to  the  tank, 
and  is  provided  with  an  electro-magnet  and  a  vibrating 
arrangement  similar  to  that  employed  in  electric  bells  ; 
which  produces  a  quick  succession  of  strokes.  This  move- 
ment is  transmitted  to  the  hammers  through  rods  jomted  at 
one  end  to  aa  extension  from  the  armature,  and  at  the  other 
to  a  bent  lever  forming  part  of  the  hammer  levers,  and  the 
said  hammers  which  are  fixed  to  the  levers  in  a  suitable 
manner  are  put  in  operation  by  means  of  the  electro-magnet 
and  of  a  spring  which  causes  them  to  strike  upon  the 
cathode  directly  the  current  ceases  to  pass  into  the  electro- 
magnet. The.  hammers  are  advantageously  made  of  hard 
stoue,  ivory,  or  the  like. — G.  H.  E. 


Improvements  in  Dri/  Celts  or  Galvanic  Batteries.  H. 
Koller,  Vienna  I.,  Austria.  Eng.  Pat.  18,844,  October  20, 
1892. 

The  diaphragms  employed  consist  of  perforated  sheets  of 
waterproof  insulating  material,  such  as  gutta-percha  paper, 
paraffined  paper  or  paper  saturated  with  wax.  The  exciting 
material  inserted  between  the  electrodes  consists  of  gelatinous 
plates  formed  of  leaves  of  agar-agar  soaked  and  boiled  in 
about  16  to  20  times  their  weight  of  water  until  they  have 
lost  all  structure.  In  order  to  diminish  the  subsequent 
shrinkage  1  to  G  parts  by  we'ght  of  sugar  syrup  may  be 
advantageously  added  to  it.  The  amount  of  the  metallic 
salt  or  salts  to  be  mixed  with  the  agar  agar  should  be  such 
8S  to  impart  to  the  gelatinous  mass  approximately  that 
percentage  of  salt  which  is  considered  most  favourable  in 
the  case  of  a  fluid  electrolyte.  It  is  very  important  to 
introduce  such  metallic  salts  into  the  agar-agar  only  just 
before  it  solidifies,  as  otherwise  a  crumbling  sticky  product 
will  be  the  result.— G.  H.  K. 


XII.-FATS,   OILS.   AND  SOAP 
MANUFACTURE. 

The  Conditions  of  Tender  for  Mineral  Lnhricatimj  Oils 
prescribed  hij  the  Prussian  State  Ilailirays.  M.  Albreeht, 
Dingl.  Polyt.  J.  285.  07—70;   111  — n;,. 

TiiK  author  criticises  in  this  lengthy  article  the  conditions 
laid  down  by  the  authorities.  His  remarks  about  the 
discrepancies  of  viscosimeters  supplied  by  different  makers 
have  been  satisfactorily  replied  to  in  a  later  article  V)y  P^ngler. 
The  apparatus  for  testing  the  fluidity  of  oils  at  low  tempera- 
tures ("  Killtebestilndigkeit  ")  (this'  .Fournal,  1892,  941)  is 
iu  the  author's  opinion  far  too  delicate  and  too  sensitive 
to  be  admissible  in  dealing  with  goods  which  are  exposed 
in  barrels  for  months  to  all  changes  of  weather,  during 
which  perio<l  the  oil  may  easily  absorb  minute  trac;;s  of 
moisture,  which  influence  the  readings  of  the  apparatus 
to  a  larger  extent  than  the  rules  of  the  railwavs  would  allow. 
The  requirement  that  ,the  oils  should  be  free  from  acids 
ought  to  refer  to  mineral  acids  only ;  a  (juantif}'  of  more 
than  0- 1  per  cent,  organic  acid  calculated  for  S(), — should 
be  allowed  in  the  opinion  of  the  author.  (See  also  this 
Journal,  1890,6.54.) — T.  L. 


Notes  on  the   Industry   of  Fats,    Oils,  Mineral  Oils,  iVc 
Dingl.  Polyt.  J.  285,  164—167. 

Saponification  under  Pressure. — The  anonymous  author 
has  followed  by  means  of  quantitative  tests  the  process  of 
saponification  under  a  pressure  of  10  atmospheres  and 
using  3  per  cent,  of  lime,  and  has  found  that  the  samples 
taken  after  the — 

1st  half-hour  contained  d8'2"  per  cent,  of  free  fatty  acids. 
2nd        „  „  71 '93 

3rd         „  „  77-90 

4th        „  „  8.5- 68 

5th         „  „  89-00        „  „  „ 

6th         „  „  93-61 

7th         „  „  95-01 

8th         „  „  95-6.5 

9th         „  „  95-87 

10th         „  „  96-20 

11th         „  „  96-9.3 

12th         „  „  97-20 

13th         „  „  97-40 

14th         „  „  97-50 

15th         „  „  97-60 

This  shows  that  the  reaction  proceeds  extremely  slowly 
during  the  latter  hours,  and  the  question  arises  whether  it  is 
profitable  to  work  the  autoclaves  for  so  long  a  time.  There 
is,  however,  a  want  felt  for  a  rapid  method  of  determining 
the  amount  of  fatty  acids,  the  time  required  for  such  a  test 
being,  in  the  author's  opinion,  "  1 — 1|  hours." 

Comparative  tests  made  with  lime  and  magnesia  gave 
the  following  results  :  — 


Saponificatioii  with 


Fatty  Acids. 


.3  per  Cent,  of 
Lime. 

2-/  per  Cent, 
of  3IgO. 

Per  Cent. 
3S-5 

Per  Cent. 
27  09 

77-4 

+f7 

8$-9 

39-6 

87-5 

70-6 

88-6 

76-9 

S9-3 

Sl-1 

93-0 

8CC 

97-5 

89-!i 

98-1 

92-1 

98-6 

92-8 
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Saponification  by  means  of  MgO  is  less  complete  than 

with  CaO  besides  which  the  MgS04  formed  in  the  process   I 
of  glycerin  recovery  is  more   soluble  in  the  glycerin  than 
the  CaS04  is. 

Besides  tallow,  palm  oil,  malabar  tallow,  and  other  vege- 
table fats  are  subjected  to  saponification  under  pressure, 
and  it  has  been  found  that  the  saponification  is  the  less 
complete  the  more  free  fatty  acids  the  raw  material  contains. 
In  fact,  a  material  once  saponified  and  testing  8S  per  cent, 
of  free  fatty  acids  gave,  on  being  saponified  for  a  second 
time,  89  per  cent.  only.  This^  seems  to  point  to  the 
correctness  of  Pelouze's  view  that  during  lime  saponification 
different  phases  are  discernible,  viz. :  formation  of  a  basic 
or  neutral  lime  soap  which  is  at  last  transformed  into  an 
acid  soap.  In  the  presence  of  large  quantities  of  fatty  acids 
in  the  raw  fats  the  acid  lime-soap  may  be  formed  at  once  and 
thus  prevent  a  more  complete  saponification.  Fatty  acids 
with  such  large  quantities  of  neutral  fat  cannot  be  distilled 
with  advantage,  as  the  following  figures  show,  which  were 
obtained  oq  distilling  the  crude  fatty  acids  of  a  Malabar 
tallow  containing  89-2  per  cent,  of  fatty  acids,  the  titre 
test  (Pohl)  being  50—46-7°  C.  :— 


"No.  of 
Sample. 


1 

2 
3 
4 

5 
6 
7 
8 
9 

10 

11 

12 
13 
It 
15 
16 
17 
18 
19 
20 


Fatty  Acids. 


Meltins  Point 
(I'ohl). 


Solidifying 
Point. 


Per  Cent. 
96-8 

96-5 

96-4 

96-0 

95-4 

950 

95-0 

94  Mi 

9f3 

9f0 

9i0 

93 -9 

93-5 

93' I 

93-0 


°C. 
50-0 

4»'2 

49-8 

50"7 

51-0 

51-9 

52-5 

53-3 

51-1 

5fO 

53-9 

54-0 

53-9 

53-8 

53-9 


47-0 

47-2 

47-8 

48-3 

48-9 

48-9 

49-0 

49-3 

49-c 

49-0 

494 

49-5 

49-5 

49-4 

49-8 


92-7 

53-G 

50-6 

90-8 

53-5 

50-9 

87-5 

53-2 

50-0 

81) -2 

53-0 

49 -G 

83-G 

53-2 

48o 

Horsefat. 


Kidneys.'      Xeck.      ^.^^^14 


Foot. 


1  ■■..^      Resemblinsj    Aim„o(- 
consistency.  oi,?t;^„t.-^--{f '   3^^      ^ 

j      ^^^-  butter.        '"*"«'^- 


Colour. 


Golden 
Yellow. 


Deep 
Oi"ange. 


Golden 
Yellow. 


P«le 
Yellow. 


Spec.  gr.  at  15°  C 

Melting  point 

Solidifjing  point 


I 
0-9320  0-93.30  0-9319     1  0-9270 

39'  C.    i   34—35°  C.    30—37°  C. 

•22°  C.    I       80°  C.  20°  C. 


The  products  of  decomposition  go  on  increasing  the 
further  the  distillation  is  pushed.  The  author  concludes 
that  saponification  under  pressure  is  not  suitable  tor  fats 
containing  large  quantities  of  fatty  acids  and  requiring 
subsequent  distillation  ;  but  it  becomes  advantageous  when 
combined  with  acid  saponification. — J.  L. 


Melting  point  of  the  fatty  I  36-37^  d  41  -  4-2°  C.  39-40-5°C. 

acids.  '                                   

Solidifying  point  ot  the  30-30-5°  C.i  32— 33°  C.  31-32-5°C 

fattv  acids. 

Hehner's  number 95-47  j        95-42  i      94-78 

Reichert's  number OSS  0-22  |      0-38 

Saponification  equivalent  198-7  199-5  i      197*8 

Free  acid  (mgrms.  KOH  1-73  2-44             1-84 

per  1  grm.  of  fat).  ' 

Acetyl  number 6-64  13-74  |      11-62 

Iodine  number 81*09  74-8'l  j      81-60 

Iodine  number  of   fatty  ;      83-88  7t-41  \      83-37 

acids.  j 


90-30 


Horse  fats  become  more  fluid  and  almost  colourless  by 
long  keeping,  and  at  the  same  time  deposit  a  crystalline 
sediment. — H.  T.  V. 

The  Oil  of  Sanguiiielht   {"  Cornus  Sangiiinea.")     G.  De 
Neo^iri   and    G.    Fabris.     Pubblicazioni   della   Kivista  di 
Merciologia,  Milan,  1892. 
The   oil     of     sanguinella    is     of     yellowish-green    colour, 
resembling  in  odour  the  inferior   qualilies  of  olive  oil ;  it 
becomes  semi-solid  at  0  ,  and  completel}' solidifies  at  —Li"; 
it  remains  fluid  on  exposure;  its  specific  gravity  at  15°  = 
0-921.     It  is  readily  soluble  in  ether,  benzene,  and  chloro- 
form, almost  insoluble  in  98  per  cent,  alcohol. in   the  cold, 
but  dissolves  readily  in  an  equal  bulk  of  boiling  alcohol. 
The  following  constants  are  given  :  — 

Temperature  rise  (MaiuneniO 52° 

Iodine  nimil)er 100-8 

Saponification  equivalent 192-5 

Fatty  acid  equivalent 198-10 

The  oil  contains  a  small  quantity  of  a  non-saponifiable 
substance.  The  free  fatty  acid<  are  of  a  greenish  colour, 
melting  at  34'— 37°  and  solidifying  at  29'— 31°.  The  oil 
gives  greenish-j-ellow  colourations  with  hydrochloric  acid 
and  with  llejdenreich,  Welman,  and  Hauchecorne's  reagents 
a  dirty-brawn  colouration,  with  Brulle's  reagent,  a  slight 
brown  colouration,  with  Bechi's  reagent,  no  appreciable 
colouration  with  silver  nitrate.  The  fatty  acids  when  washed 
with  hot  'vater  give  no  colouration  with  silver  nitrate,  but  if 
dissolved  directly  in  alcohol  give  a  brownish-red  colouration 
under  the  same  conditions. 

Thus  in  many  of  its  characteristics  the  oil  of  Sanguinella 
resembles  olive  oil,  but  differs  notably  from  it  in  its  density, 
fusing  point  of  fatty  acid,  and  iodine  number.  In  its 
colour  reactions,  especiallj'  in  the  production  of  green  tints 
I  with  acids,  the  oil  resembles  that  of  hemp-seed,  but  is 
\  distinguished  therefrom  by  its  lower  iodine  number,  and  in 
not  being  so  easily  siccative. — V.  H.  ^'. 


Analyses  of  Horse-Fat.     C.  Amthor  and  J.  Zink.     Zeits. 
■  Analyt.  Chem.  31,  1B92,  381—383. 

Ix  the  following  table  are  given  the  results  of  analyses  ot 
fat  from  various  parts  of  the  horse. 


Oleomaiffmiii.  G.  C.  Caldwell.  J.Franklin  Inst.  1892,134, 
190—219. 

See  under  Will.,  page  170, 
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PATENTS. 

Iinprovvd  Filtcrin;/  Receptacle  for  Substances  from  which 
Oil  or  other  Liquid  is  to  be    Expressed  by    fli/draiitic 
and  other   Presses.     L.    Rouniieu,  Saint  Mandricr,  near 
Toulon,  France.     Kn^.  Pat.  541,. January  11,  13.>2. 
In   this  improved  receptacle  with  permeable  walls,  for   the 
passage  through  tht  m  of  oils,  8<.c.,  expressed  from  grain  or 
other  material  subjected  to  pressure  within  such  receptacle, 
a  series  of   metal  rods  or  bars  is  arranged  side  by  side  in 
H  circle.     The  ends   of  these  bars  fit  into  annular  grooves 
formed  in    annular   plates  at  each  end.     The  plates  them- 
selves are  tied  together  by  means  of  flanges.     Suitably  fixed 
bars    on    the    outer    surface    of    the    cylinder    prevent    the 
receptacle   bending  outwards  when  the  ram   of   the   press 
omprcsses  the  material  inside  the  receptacle. — J.  L. 

Improvements  in  Apparatus  lelating  to  Expressing  Oil 
from  Crushed  Seeds.  H.  Lambert,  and  Greenwood  and 
Uatley,  Lim.,  Leeds,  Eng.  Pat.  3706,  February  25,  1892. 
This  apparatus  may  be  conveniently  termed  a  labour-saving 
apparatus,  its  chief  purpose  being  to  have  the  various 
operations  hitherto  done  by  hand  in  oil-mills,  carried  out  by 
machiuery.  The  crushed  seeds  are  placed  in  a  heating- 
kettle  anil  driven  therefrom  into  measuring  boxes,  the  tops 
and  bottoms  whereof  are  closed  by  slides,  which  are  caused 
by  machinery  to  open  and  close  at  the  proper  time  in  order 
to  receive  or  to  discbarge  the  proper  quantity  of  seed.  The 
meal  falls  into  bags,  which  are  folded  up  by  hand,  and 
passed  on  to  a  hydraulic  press,  where  the  bags  undergo  a 
preliminary  pressing.  This  hydraulic  press  being  set  at  an 
angle,  the  pressed  or  "  consolidated "  bags,  on  releasing 
the  ram,  slide  off  and  fall  down  through  a  shoot  on  to  an 
endless  baud,  which  conveys  them  to  the  hydraulic  presses, 
where  the  oil  is  expressed.  The  return  part  of  the  endless 
band  conveys  the  expressed  cakes  to  a  table,  where  the 
cakes  are  taken  out  of  the  bags.  Hy  means  of  an  elevator 
the  empty  bags  are  finally  brought  under  the  measuring 
boxes  to  be  refilled  with  fresh  seed. — J.  L. 


An  Improved  Apparatus  for  Purifying  Oil  and  Separating 
JVew  Oil  from  Drippings,  applicable  also  as  an  Oil- 
Tank.  E.  Xoppel,  Philadelphia,  and  B.  Grosche  and 
T.  E.  Tack,  Xew  York,  I\S.A.  Eng.  Pat.  11,173,  June 
14,  1892. 

Thk  oil  to  be  purified  is  caused  to  rise  through  a  layer  of 
water  in  a  speciall}'  constructed  apparatus.  For  the  details 
of  the  latter  the  specification  and  drawing  must  be 
consulted. — J.  L. 


Improvements  in  the  ^ranufacture  of  Soft  Soap.    J.  Brown, 
Morley.     Eng.  Pat.  18,527,  October  17,  1892. 

This   invention   consists  in  the   making  of   soft   soap   by 
boiling  potash  ley  with  "  saponified  "  ole'in. — J.  L. 


Improvements  in  the  Manufacture  of  Hard  Soap.  J.  Brown, 
Morley.     Eng.  Pat.  18,533,  October  17,  1892. 

Tins  hard  soap  is  made  from  caustic  soda,  "  saponified  " 
oleiu,  and  palm-nut  oil.  For  this  soap,  like  the  preceding 
one,  remarkable  properties  are  claimed. — J.  L. 


Improcements  in  Percolators  for  H.rtractiiig  Oil.  R.  Haddan 
London.  From  J.  W.  Evans,  Cleveland,  U.S.A.  Eng. 
Pat.  20,682,  November  15,  1892. 

Thk  improvements  refer  to  an  apparatus  patented  by  the 
same  inventor  (Eng.  Pat.  5971,  188S;  this  Journal  1888, 
.■•07),  an  1  consist  mainly  of  an  internal  closed  heater.  For 
the  details  the  drawing  and  the  specification  must  be 
consulted. — J.  L. 


XIII.-PAINTS.  PIGMENTS.  VARNISHES, 
RESINS.  INDIA-RUBBER.  Etc, 

Balata.  Dingl.  I'olyt.  J.  285,  167. 
Balata  isoblaiued  from  the  milky  juice  of  the  buUet-trec, 
occurring  in  (iuiana  as  a  caoutchouc-like  itass  which  can  be 
kneaded  at  a  temperature  of  49'  C,  and  melts  at  149'  (J. 
Balata  is  said  to  be  superior  to  gutta-percha,  possessing  a 
greater  elasticity  and  being  less  soft  at  the  ordinary 
temperature,  and  less  hard  in  the  cold ;  it  also  possesses 
more  resistance  to  the  action  of  light  and  air.  B'ilata  costs 
more  than  gutta-percha,  its  price  being,  of  ilie  crude  products 
4.S.  per  gall.,  whilst  that  of  the  pure  and  dry  article  is  l.v. 
per  lb.— J.  L. 


PATENTS. 

Improvements  in  the  Combination  and  Treatment  of 
certain  Materials  for  the  Production  of  Substances  as  a 
Substitute  for  India-Itubber  and  Leather,  and  for  other 
Substances  and  Purposes  for  which  it  may  be  applicable. 
A.  A.  Blandv,  London.  Eng.  Pat.  13,864,  September  3, 
1890. 

Any  of  the  "  fixed "  oils,  preferably  linseed  oil,  is  con- 
verted by  oxidation  into  a  more  or  less  solid  and  elastic 
mass,  two  parts  of  wfiich  are  heated  and  mixed  together 
with  five  parts  of  refined  Trinidad  asphalte  until  a  liquid, 
free  from  sediment,  results,  which  is  then  poured  upon  a 
cold  surface  and  thus  cast  into  sheets  or  any  other  form 
suitable  for  subsequent  operations.  This  mixture  will 
blend  with  all  hydrocarbons,  resins,  and  india-rubber,  and 
equal  parts  of  it  and  ^Nfozambique  rubber  and  sulphur, 
together  with  about  one  half  of  one  part  of  lime,  properl}' 
mixed  and  vulcanised,  will  produce  an  ebonite  suitable  for 
cells,  vessels,  washers,  and  other  articles  which  are  not  used 
with  strong  acids.  By  substituting  litharge  for  the  lime, 
and  increasing  the  sulphur  by  one-quarter  of  a  part,  an 
ebonite  is  obtained  that  will  practically  stand  almost  any 
acid  at  ordinary'  temperatures. 

If  the  first-named  mixture  of  oil  and  asphalte  is  dissolved 
in  coal-tar  naphtha  and  then  recovered  rubber  or  "  vulcanised 
waste  "  and  a  suitable  quantity  of  sulphur  is  added  to  it, 
a  "  dough  "  may  be  obtained  suitable  for  waterproofing  and 
the  manufacture  of  rubber  sheets,  hose,  imitation  leather, 
washers,  tyres,  and  belts. — C.  O.  W. 


Improvements  in  the  Manufacture  of  White  Lead  and 
Apparatus  therefor.  R.  B.  Johnson  and  T.  C.  Palmer, 
London.     Eng.  Pat.  22,391,  December  22,  1891. 

The  invention  consists  in  a  drj-ing-stove  in  which  endless 
bands,  carrying  the  white  lead,  travel  over  steam-heated 
shelves.  The  white  lead  is  automatically  distributed  upon 
and  removed  from  the  endless  b-'lts. — C.  ().  W. 


Improvements  in  Ornamented  India-Rubber,  Waterproofed 
Fabrics,  and  in  the  Mode  of  Producing  the  Same. 
C.  Mandlebcrg,  JNIanchcster.  Eng.  Pat.  22,380,  December 
22,  1891. 

See  under  V.,  page  144. 


Improvements  in  Ornamented  India-Rubber,  Waterproofed 
Fabrics,  and  in  the  Mode  of  Producing  the  Same. 
C.  Mandleberg,  Manchester.  Eng.  Pat.  22,382,  December 
22,  1891. 

See  under  \ .,  page  144. 


Improvements  in  the  Manufacture  of  Oil  Paitits  and  Paint 
Medium.  M.  Williams,  Wigan.  Eng.  Pat.  22,809, 
December  31,  1891. 

The  invention  consists  in  grinding  colours  or  pigments 
(Eng.  Pat.  382  ;  this  Journal,  1889,  992)  in  an  oil  or 
medium  which  is  obtained  by  oxidising  resin  oil,  conjointly 
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or  separatelj',  with  cold  or  hot  air  and  steam.  The  oil  so 
obtaioed  is  treated  or  boiled  with  any  suitable  drjers  to 
make  it  more  siccative. —  C.  0.  W. 


Process  and  Apparatus  for  Waterproofing  Woven  Fabrics. 


Improvements  in  Obtaining  Pigments.     D.  Swan,  Glasgow. 
Eng.  Pat.  1882,  February  1,  1892.    . 

Photochloridk  of  iron  and  chloride  of  zinc,  advantageously 
in  the  proportion  of  1  part  of  the  latter  to  100  parts  of  the 
former,  are  mixed  together  in  solution,  and  the  metallic 
oxides  are  then  precipitated  with  carbonate  of  lime.  The 
mixture  of  these  oxides  is  then  subjected  to  calcination. 

-C.  O.  W. 


An  Improved  Manufacture  of  Varnish.     TJ.  J.  Clark,  West 
Ham  Abbey.     Eng.  Pat.  2201,  February  4,  1892. 

GvM  or  resin  is  amalgamated  with  oil  or  turpentine  in  the 
usual  manner,  then  from  25  to  .30  per  cent,  of  water  are 
added,  and  the  mass,  while  being  agitated,  subjected  to  the 
passage  of  an  electric  current. — C.  O.  W. 


Improved  Mode  of  Preparing  "  Variegated  Rubber  "  for 
Manufacturing  Purposes.  J.  Burbridge,  Tottenham. 
Eng.  Pat.  8765,  May  9,  1892. 
Layers  or  sheets  of  rubber  of  different  colours  are  formed 
into  a  block  by  hydraulic  pressure.  'I'he  block  so  obtained 
is  cut  into  strips,  and,  by  twisting  these  strips,  joining  the 
two  ends,  and  vulcanising  the  ring  so  formed,  bands  cut 
from  this  ring  in  the  lathe  show  a  variegated  appearance, 
the  various  colours  used  crossing  each  other  in  all  directions. 

— C.  O.  W. 

Improvements  in  Protective.  Paints  or  Compositions  for 
Ships.  L.  Pflug,  Kiel,  Germany.  Eng.  Pat.  12,732, 
July  11,  1892. 
The  inventor  adds  to  paints  or  compounds  suitable  for 
protective  coatings  hydrazine  or  hydroxylamine,  or  the 
salts  of  these  bases,  for  preventing  the  adhesion  of  living 
organisms  to  ships'  bottoms. —  C.  O.  W. 


A71  Improved  Method  of  and  Apparatus  for  Treating 
Linseed  Oil  to  Obtain  a  Product  applicable  as  a 
Varnish.  H.  Pfanue,  Kixdorf,  Germany.  Eng.  Pat. 
13,240,  July  1?,  1892. 

Purified  linseed-oil  is  thoroughly  mixed  and  agitated  with 
sulphuric  acid  and  water,  and  subjected,  for  about  two  to 
three  hours,  to  the  passage  and  action  of  an  electric  current, 
so  that  the  oxygen  produced  in  the  nascent  state,  produced 
by  the  action  of  the  current  upon  the  water,  converts  the 
oil  into  varnish. — C.  U.  W. 


Improvements  in  Paints.  R.  Kieffert,  Paris,  and  H.  Thirion, 
Gargan  Livey,  France.  Y.ng.  Pat.  14,888,  August  17, 
1892. 

The  object  of  this  invention  is  the  manufacture  of  a  paint 
which  shall  thoroughly  protect  stone,  plaster,  iron,  wood, 
and  other  surfaces,  and  it  consists  of  the  following 
ingredients :  — 

Parts. 

Litharge 50 

Lime 20 

Resia lo 

Linseed-oil 10 

^^'hite  lead 5 

Turps 5 

— C.  0.  W. 


A71  Improved  Polish  for  Articles  of  Iron,  especially  Stoves 
and  Grates,  W.  Tiedeman,  London.  Eng.  Pat.  17,118, 
September  26,  18^2. 

This  is  a  solution  of  gelatin  in  dilute  acetic  acid  with 
addition  of  glycerin,  nitrobenzene,  vegetable-black,  and 
plumbago. — C.  O.  W. 


F.  DoUer   and  E.  Wolffenstein,  Berlin,  Germany. 
Pat.  19,776,  November  3,  1892. 


ing. 


This  is  a  new  machine  for  waterproofing  (shower-proofing) 
fabrics  with  such  materials,  which,  like  paraffin,  stearin, 
wax,  ozokerit,  are  easily  melted.  The  cloth  to  be  water- 
proofed passes,under  pressure,  over  a  steam  heated  revolving 
cylinder  ;  from  below  the  mass  to  be  used  for  waterproofing 
is  gently  pressed  against  this  cylinder,  which  thus  is  covered 
with  a  fine  film  of  that  mass,  and  this  film  is  then  deposited 
on  the  fabric. — C.  O.  W. 


XIY -TANNING.  LEATHEE,  GLUE.  AND 
SIZE. 

PATENTS. 

Improvements  in  Machinery  employed  in  Splitting, 
Levelling,  Bevelling,  Edging,  Burnishing,  and  other 
Processes  in  the  Manufacture  of  Leather.  J.  Hall, 
Leeds,  Yorks.     Eng.  Pat.'  22,597,  December  28,  1891. 

The  improvements  are  cf  a  purely  mechanical  nature,  and 
cannot  be  appreciated  without  the  numerous  drawings  by 
which  the  specification  is  accompanied. — A.  G.  B. 


Improved  Processes  for  treating  Hides  and  Skins.  S. 
Thorn,  Cleckheaton,  Yorks.  Eng.  Pat.  838,  January  15, 
1892. 

The  hides  and  skins  are  unhaired,  bated,  put  through  a 
bath  of  alum  and  salt,  and  dried.  The  alura  and  salt  is 
then  soaked  out  of  the  hides,  which  are  next  scoured  and 
immersed  for  a  few  minutes  in  a  b.'ith  containing  one  ounce 
of  gelatine  (notably  isinglass)  and  eight  ounces  of  animal  or 
fish  oil  per  two  gallons  of  water.  Stocking  or  drumming, 
drying  and  staking,  in  the  manner  known  to  the  trade, 
conclude  the  process.  Hides  and  skins  in  the  hair  can  be 
equally  well  treated  by  this  process. —  .V.  G.  B. 


Improvements   in   or  Pelating  to   Tanning  by  Electricity. 
K.  Pinna,  Turin,  Italy.    Eng.  Pat.  1786,  .January  29,  1892. 

The  hides  are  submitted  to  the  action  of  weak  alternating 
currents  Avhile  immersed  in  the  tanning  liquor.  An 
electrical  conductor,  of  some  metal  insoluble  in  tannin,  and 
of  the  same  superficial  area  as  the  hides  or  skins  to  be 
tanned,  is  placed  at  the  bottom  of  the  pit,  and  the  hides  are 
piled  one  upon  the  other  on  this  conductor.  The  tanning 
liquor  is  then  run  in  until  it  rises  above  the  uppermost 
hide.  The  second  electrode  is  in  a  wooden  frame,  and  is 
maintained  above  the  liquid  ;  it  is  either  solid  or  reticulated, 
and  must  be  equal  in  size  to  the  lower  electrode ;  its  surface 
maj-  thus  vary  in  shape  to  suit  the  required  current  density, 
which  should  be  from  0*04  to  0-10  ampere  per  square 
decimetre,  according  as  the  hides  or  skins  are  light  or 
heavy.  The  alternating  current  should  be  of  small  and 
alterable  tension  (50  volts),  and  the  frequency  of  the 
alternations  should  be  not  less  than  5,000  per  minute.  A 
rheostat  should  be  provided  to  enable  the  current  density 
to  be  kept  within  the  limits  named,  and  the  temperature 
below  35"  C.  The  arrangement  described  can  obviously  be 
adopted  in  the  usual  pits,  but  the  vertical  suspension  of  the 
hides  side  by  side  between  vertical  electrodes  has  given 
better  results,  and  permits  individual  hides  to  be  examined 
during  the  process.  It  is  claimed  that  lOU — 400  hours, 
according  to  the  quality  of  the  skins  or  bides,  is  sutlicieut 
for  the  tanning  process  when  thus  hastened. — A.  G.  1>. 
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iVeitf  or  Improved  Mannfnctnre  of  Material  suitable/or 
{/seas  a  Substitute  for  Wlinlrhone.  L.  Munk,  Hamburg, 
(Jcrniauy.     V.wg.  I'at.  11,521,  June  20,  1H92. 

TiiK  new  inatciial  is  made  from  liide  as  follows  : — The 
hide  is  soaked  and  unhaired,  as  usual  in  makin<r  leather, 
and  dried  without  picklinp;  this  makes  the  hide  harder  and 
more  elastic'.  It  is  then  immersed  for  24 — 86  hours  in  a 
hath  of  weak  potassium  diehromate  solution  and  dried  while 
stretched  on  frames  in  tlie  daylijxht,  first  at  the  ordinary 
temperature  and  finally  at  oO — 60  C.  Tiie  application  of 
fjreat  pressure  consolidates  this  material  into  a  mass  like 
whalebone,  which  may  be  waterproofed  by  any  ordinary 
varnish. — A.  G.  IJ. 


XV -MANURES.  Etc. 

Note  on  the  Direct  Utilisation  of  Phosphates  Rich  in  Iron 
I>.  Schucbt.     Zeits.  f.  angew.  Chem.  1892,  356—357. 

A.N  improvement  on  the  author's  older  process  (this 
Journal,  1892,  255)  of  converting  ferruginous  phosphates 
into  superphosphates.  Ground  phosphorite,  containing 
more  or  less  iron,  is  treated  with  sufficient  strong  sulphuric 
acid  to  decompose  and  convert  it  into  a  semi-tluid  mass ; 
after  which,  the  ferric  salts  present  are  reduced  by  means 
of  sulphur  dio.xide.  Water  must  be  added  at  this  stage  in 
order  that  the  gas  may  be  absorbed  ;  but  this  objectionable 
addition  may  be  avoided  by  employing  alkaline  sulphites 
or  sulphur  dioxide  (liquid  or  gaseous)  under  pressure. 
Ammonium  sulphate  is  next  added  with  the  double  object 
of  causing  the  mass  to  solidify  and  of  increasing  the  stability 
of  the  ferrous  salts.  The  amount  used  must  be  at  least 
sufhcient  to  react  with  the  free  phoyphoric  acid  to  form 
NH4HS()4  and  NH4H.2PO4,  as  well  as  to  convert  any  ferrous 
sulphate  into  the  corresponding  ammonium  double  salt, 
bearing  in  mind  that  only  two-thirds  of  the  ferric  phosphate 
originally  present  will  be  transformed  into  ferrous  sulphate 
during  reduction.  Ammonium  or  potassium  carbonate  may 
be  used  instead  of  the  sulphate  ;  they  are,  however,  dearer, 
and  must  be  added  with  greater  care,  as  it  is  essential  to 
aim  at  the  production  of  an  alkaline  dihydrogen  phosphate, 
on  which  the  stability  of  the  ferrous  phosphate  depends. 
It  is  claimed  that  all  the  phosphoric  acid  in  ferruginous 
phosphates,  provided  they  do  not  contain  too  much  silicate 
and  clay,  and  that  all  the  precautions  detailed  in  the  previous 
communication  {loc.  cit.)  be  observed,,  may  be  rendered 
permanently  water-soluble.  O.'cidatlon  of  the  ferrous  salts 
(and  consequent  "  reversion "  of  some  phosphoric  acid) 
need  not  be  feared  in  practice.  The  calcium  sulphate 
which  crystallises  out  effectually  protects  the  mass  from  the 
air;  moreover,  a  portion  of  the  iron  exists  as  ferrous 
ammonium  sulphate,  which  is  quite  stable.  The  super- 
phosphate should  be  allowed  10  dry  spontaneously  or 
mixed  with  some  absorbent  substance,  as  charcoal  or  saw- 
dust. The  employment  of  artificial  drying  methods  is  not 
advisable. 

Finally,  the  author  considers  the  question  of  cost,  from 
which  it  appears  that,  on  the  large  scale,  one  kilo,  of 
soluble  P.;>05  can  be  produced  for  about  bd. — H.  T.  P. 


The  Dissociation  of  Ferric  Phosphate  by  Water  and  by 
Solutions  of  Salts.  B.  Lachowicz.  Monatshefte,  1892, 
13,  357—370. 

This  investigation  was  undertaken  with  a  view  to  settling 
whether  the  phosphoric  acid  in  a  ferruginous  soil  is 
available  as  plant  food  independently  of  any  acid  secretion 
from  the  roots  of  the  plant. 

Precipitated  ferric  phosphate  of  the  formula  FePO^ 
(37  "08  per  cent.  Fe  and  62-91  per  cent.  PO4)  is  rarely 
or  never  obtained.     A  carefully  washed  commercial  sample 


contained  63-72  per  cent.  PO^  and  36-51  per  cent.  Fe. 
A  precipitate  obtained  by  neutralising  a  iiot  mixture  of  ferric 
chloride  and  disodium  phosphate  solutions  with  ammonia 
contained,  after  it  had  been  washed  with  cold  water  until 
free  from  chlorine,  64  41  per  cent.  P(),  and  .■54-26  per 
cent.  Fe.  Another  precipitate,  thrown  down  by  adding 
excess  of  sodium  phosphate  to  ferric  chloride,  was  boiled 
with  much  water  for  two  hours,  filtered  and  washed  with 
hot  water  until  free  from  chlorine ;  this  contained  53-89  per 
cent.  P()4  and  34-26  per  cent.  Fe. 

The  following  experiments  were  performed  with  the 
second  .sample  mentioned  above.  In  No.  I.  the  phosphate 
was  suspended  in  five  times  its  weight  of  water  for  24  hours, 
filtered,  and  these  operations  repeated  10  times;  the  filtrate 
reddened  blue  litmus-paper  each  time,  and  contained 
phosphoric  acid,  but  only  a  minute  trace  of  iron.  In  \o.  II. 
the  same  sample  was  five  times  boiled  with  the  same 
quantity  of  water  for  ttvo  to  three  hours.  No.  III.  was  a 
continuation  of  No.  II.  In  No.  IV.  the  same  sample  was 
washed  with  hot  water  until  no  precipitate  was  obtained  in 
the  filtrate,  by  adding  magnesia  mixture  and  setting  the 
test  portion  aside  for  a  quarter  of  an  hour.  The  percentage 
composition  of  the  sample  after  each  experiment  is  given 
below  : — 


Experiment  No. 

I. 

II. 

iir. 

IV. 

P^f )- 

46-.'5.3 
55-08     ' 

45-17 
55-78 

42-56 
58-49 

39-62 
HI"  93 

Fe^Oj 

The  composition  after  the  fourth  experiment  approximates 
to  the  formula  3Fe2(P04)2  +  Fe.,(  )3. 

The  influence  of  the  presence  of  an  excess  of  ferric  oxide 
was  studied  by  mixing  the  phosphate  with  different  pro- 
portions of  freshly  precipitated  ferric  hydroxide.  As  might 
be  expected,  the  proportion  of  phosphoric  acid  which  goes 
into  solution  in  distilled  water  decreases  as  the  ferric 
hydroxide  increases  ;  but  the  decomposition  is  still  evident 
when  the  proportion  reaches  Fe2(P04)o  +  2Fe.2(()H)f„  so 
that  it  appears  probable  that  the  complete  removal  of 
phosphoric  acid  from  ferric  phosphate  is  only  a  question  of 
mass  of  water. 

The  influence  of  the  presence  of  salts  on  the  action  of  the 
water  varies  considerably  with  the  nature  of  the  salt, 
depending  chiefly  on  its  alkalinity  ;  thus  sodium  acetate  and 
sodium  phosphate  follow  the  alkaline  carbonates  in  the 
amount  of  phosphoric  acid  which  they  remove.  The 
alkaline  sulphates  have  a  greater  influence  than  the  chloridt  s 
and  nitrates,  and  these  appear  to  have  about  the  same 
effect  as  calcium  "  bicarbonate,"  but  a  greater  effect  than 
carbon  dioxide  solution.  Humic  acid  was  applied  in  solution 
in  sodium  bicarbonate  and  in  ammonium  carbonate;  it 
dissolved  the  ferric  phosphate  as  a  whole,  and  did  not  appear 
to  influence  the  decomposing  action  of  the  alkaline  carbonate 
either  way.  — A.  G.  B. 


Presence  of  Nitrogenous    Compounds  in   Stassfurt  Salts. 

Diehl  and  Nieneke.  Der  Landwirt,  1891,  564. 
VoGEi  found  ammonium  rhloride  in  the  rock-salt  and  brine 
from  Hall,  Kissingen,  Diirkheim,  &c.  Now  the  authors 
have  found  even  as  much  as  y  per  cent,  of  this  salt  in 
Stassfurt  karnallite  ;  but  as  the  average  would  be  less  than 
1  per  cent,  there  is  vo  prospect  of  commercial  extraction 
being  resorted  to. — D.  A.  L. 
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XYI -SUGAR.  STARCH.   GUM.  Etc. 

The  Examination  of  Starch  Sugars.     Zeits.  f.  Spiritus-ind. 

1892,  79. 
The  results  of  fermentation  experiments  made  with  a  solution 
of  glucose,  previously  sterilised  and  mixed  with  suitable 
nutrient  salts,  are  griven.  Separate  portions  were  "  pitched  " 
with  pure  cultivations  of  Sacch-cererisix  and  S.apiculahis, 
and  the  matter  fermented  finally  determined  in  various 
ways.  The  results  were  practically  the  same  in  each  case : 
and  it  is  therefore  concluded  that  only  dextrose,  or  a  sugar 
of  the  same  type,  was  fermented,  since  S.  upiculatris  can 
ferment  no  others.  The  residual  reducing  power  (after 
fermentation)  was  calculated  as  isomaltose,  and  the  dextrin 
determined  by  inversion  with  hydrochloric  acid.  In  this 
manner  the  following  results  were  obtained.  For  the  sake 
of  comparison,  the  numbers  obtained  by  the  usual  method 
of  analysis  are  also  given  : — 


Solid 
Glucose. 


Syrup  A.       Syrup  B. 


Dextrose  (fermentable) 62-38  .SO'IO  32-76 

Isomaltose       ( reducins-power        13-67      '      22-48  22-64 

=  84    per   cent,    of  that    of 

maltose). 
Dextrin :5-22  2G-91  -25-13 


Ordinari)  Method. 
Dextrose  (total  rccUicing-power)       69-14  41-20  -^'Vi 

Dextrin 10-(iO  38-20  36-53 


— H.  T.  r. 


Analyses  of  Dextrins. 
The  following  results  were  obtained  :  — 


lleinke.     Zeits.  f.  Spirhus-iud.  1892,  144. 


Designation  of  Samjile. 


Water. 


Per  Cent. 
9-41 

9-6.5 

9-82 
lo-13 


Apparatus 
Chamber  . . 


Sohibie  at 
15°  C. 

Sugar. 

Acidity 
Ko.  of  ccs. 
of  Normal 
Alkali  per 
100  Grms. 

Ash. 

Remarks. 
Xature  of  Acid  present. 

Per  Cent. 

70-20 

Per  Cent. 
3-61 

1-29 

Per  Cent. 
0-35 

Yellowish-white,  nitric  acid. 

70-15 

4-75 

1-27 

White,  nitric  acid. 

59-05 
35 '55 

2-20 
4-00 

0-28 
2-36 

Velvet-like,  yellowish,  nitric 
acid. 

Granular,  nitric  and  sulphu- 
ric acids,  chlorine,   much 

.. 

O..K, 

3-00 

,. 

mascnesia. 
A'ellow,  nitric  acid. 

•• 

3-51 

2-00 

•• 

Yellow,  nitric  acid. 

One  sample  contained  much  vitrified  starch,  sand,  carbon,  fibre,  and  iron-mud.— H.  T.  P. 


Pellet's  Conducting  Tube  for  Continuous  Polarisalion. 

11.  Lohr.     Zeits.  f.  augew.  Chem.  1892,  377. 

,St'e  under  XXIII.,  prtfife  180. 


reliefs  Pvlarimrter  Tube.     A.  Stift.     Oestcrr.  Zeits. 

Zucker.  1892,  265. 

See  tinder  XXIII.,  page  181. 


The  Detection  if  Sugar  by  Means  ofa-Naphthol.    G.  Rapp 

and  E.  Besemfelder.     Deutsch.  Zucker.  1892,  538. 

See  under  XXIII.,  page  183. 


The  Determination  of  Ash  in  Sugar-Products.     E.  Donath 

and  F.  Eichleitcr.     Oesterr.  Zeits.  Zucker,  1892,  281. 

See  under  XXIII.,  page  186. 


PATENTS. 


Improvements  in  Bleaching  and  Disinfecting  Starch  and 
Fecula  by  Electrolysis.  E.  Hermite,  Paris.  Eng.  Pat. 
1061,  .January  19,  1892. 
Tins  invention  relates  to  improvements  iu  bleaching  starch 
and  fecula  by  electrolysis.  Tlie  water  to  be  employed  is 
purified  by  passing  it  through  any  form  of  electrolysis 
after  the  addition  of  a  small  quantity  of  sea-salt ;  soda  is 
liberated,  causing  the  precipitation  of  lime,  which  must  be 
allowed  to  settle.  If  rapid  action  is  required,  aluminium 
chloride  may  be  added  to  the  sea-salt  solution.  The  rasping 
and  sifting  of  the  potato  are  performed  as  usual,  but  for 
wasliinsr,  the  water   purified  by  electrolysis  and  to  which  a 


small  quantity  of  carbonate  of  soda  has  been  added,  is 
used.  The  fecnla  water  is  purified  by  electroljsis  after 
the  addition  of  a  mixture  of  sodium  and  magnesium 
chlorides  with  a  small  quantity  of  "  gelatinous  magnesia  " 
obtained  by  treating  chloride  of  magnesium  with  caustic 
soda.  The  purification  is  effected  by  electrolysis  in  the 
refining  vats,  but  it  may  be  effected  by  the  addition  to 
the  vats  of  electrolysed  solution  in  the  proportion  of  one 
litre  of  solution  to  ever}-  4 — 6  litres  in  the  vats.  For  this 
purpose  the  solution  should  be  prepared  as  follows : — 

Kilos. 

Chloride  of  sodium £0 

Chloride  of  mairnesiuni 5 

AVatcr 1,000 

aud  it  is  electrolysed  until  it  contains  2  grms.  of  chlorine 
per  gallon,  gelatinous  magnesium  being  added  to  keeii  the 
solution  neutral. — G.  II.  K. 


Improvements    in    liefinitig    or   Purifying    Sugar.     A.  G. 

Brookes,  London.     From  F.   Paetow,  Berlin,  Germany. 

Eng.  Pal.  3241,  February  19,  1892. 
This  patent  refers  to  an  apparatus  for  the  continuous 
purification  of  raw  sugar  by  washing  with  pure  sugar  sjrup. 
It  consists  of  two  cylinders  joined  at  their  lower  ends,  one 
arranged  verticall3',  the  other  inclined  to  the  first  at  an 
angle  of  about  35  .  The  vertical  cylinder  has  an  enlarged 
funnel  top,  and  is  provided  throughout  its  length  with  a 
central  shaft  carrying  a  number  of  stirring  blades  ;  whilst 
the  interior  of  the  inclined  cylinder  is  fitted  with  a  .spiral 
elevator  made  of  peiforated  steel.  In  operation,  raw  sugar 
and  pure  sugar  syrup  are  fed  continuousJy  at  suitable  rates 
into  the  upper  ends  of  the  vertical  and  inclined  cylinders 
respectively,  the  stirring  apparatus  and   elevator  being  at 
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the  8aino  time  rotated.  The  result  is  that  purified  sufi^ar  is 
expelled  from  the  top  of  the  iiielined  eyliiider,  whilst  the 
uynip  whieh  has  served  to  wash  the  sufjur  flows  off  through 
11  pipe  near  tlie  upper  end  of  the  other  eyliuder. — H.  T.  1*. 


XVII -BREWma,  WINES,  SPIRITS.  Etc. 

The    Uecompii.sitioii    of    Sltirch    during    Fermentation, 
M.  Delbrilck.     Zeits.  f.  Spiritus-iud.  1892,  9.j. 

As  the  result  of  fermentation  experiments  with  ordinary 
turbid  wort  from  filter-bags,  ie.,  containing  fibre  and 
starch  granules  in  suspensiou,  the  author  finds  that  the 
"  alcohol-factor  "  (ratio  of  alcohol  formed  to  loss  of  density 
of  wort  during  fermentation)  is  normal  only  when  the 
saccharometer  indication  of  the  unfiltered  wort  is  employed 
in  its  calculation.  When  deduced  from  the  density  of  the 
filtered  wort,  the  factor  comes  out  abnormally  high.  This 
peculiarity  is  undoubtedly  due  to  the  fact  that  practically  the 
whole  of  tlie  suspended  starch  is  dissolved  and  fermented. 
An  example  will  make  this  clear — 

Saccharometer  indicatioTx  of  wort  (a)  turbid     28-2 
„  „  „  (6)  bright    26 -2 

After  fermentation  the  following  results  were  obtained  : — 


Fermented  with  addition  of 


No       i 


addition. 


Lactic     Hydrofluoric  Sulphurous 
Acid.  Acid.      •        Acid. 


Saccbarotneter  in- 
dication. 

Alcoliol.  per  cent, 
by  Vdluuie. 

Increase  in  acid  . . . 


Alcohol-factoi- 
diiced  from- 

w 


de- 


(a). 


5-0°  2-6°  3-65° 

12-8  14'7  W2 

1-1°     !        0-4"  0-6° 


0-6  (r622 

O'.o.52  i         0'57t 


0-629 

0-57S 


3-6° 
11-3 
0-4° 

0-63 
0-581 


—  H.  T.  P. 


Notes  on  the  Chemico-Legal  Anal;/sis  of  Wine.  (Germany.) 
A.  Borntrager.     Zeits.  f.  ang.  Chem.  1892,  358—362. 

Thk  only  noteworthy  portion  of  this  paper  relates  to  the 
estimation  of  extract  and  sugar.  The  extract  is,  as  a  rule, 
determined  by  evaporating  a  known  volume  of  wine,  must, 
&c.,  to  a  syrupy  consistence,  and  subsequently  drj  ing  for 
2^  hours  in  a  steam-chamber.  From  the  percentage  thus 
found,  the  amount  of  sugar,  estimated  by  the  Fehling- 
Soxhlet  method,  is  subtracted,  and  the  remainder  regnrded 
as  true  non-sugar  extract.  The  sugar  is  almost  without 
exception  calculated  as  dextrose ;  although  Mach  has 
shown  that  the  sugar  of  ripe  grapes  consists  practically  of 
invert  sugar,  whilst  in  uni'ipe  and  over-ripe  grapes,  dextrose 
and  levulose  respectively  preponderate.  Since  dextrose  is 
more  fermentable  than  levulose,  it  may  practically  be  taken 
for  granted  that  the  sugar  of  wine  is  either  invert  sugar  or 
a  mixture  of  dextrose  with  an  excess  of  levulose.  As  the 
reducing  powers  of  these  sugars  differ  distinctly,  it  is 
obvious  that  the  manner  of  stating  results  must  be  of 
moment,  especially  in  the  case  of  wines  or  musts  rich  in 
sugar.  For  instance,  a  must  containing  2.5  •  00  per  ci?nt.  of 
sugar  reckoned  as  invert,  would  contain  only  23 '99  per 
cent,  calculated  as  dextrose.  As  it  is  impossible  to  deter- 
mine the  exact  proportions  of  levulose  and  dextrose  in 
wines,  the  author  recommends  that  the  reducing  power  be, 
in  all  cases,  stated  as  invert  sugar. — H.  T.  T. 


Estimation  of  Tartar  in  Siveet  Wines  by  Berlhelot  and 
Fleurien's  Method,  E.  Ackermann.  Zeits.  anal.  Chem. 
31,  1892,  405. 

.See  under  XXIII.,  page  186. 


Apple-Jark  or  Apple  Brandy.    S.  C.  TJpson,  jun.    .1.  Anal. 

and  Appl.  Chem.  6,  1«92,  195—196. 
TuK  manufacture  of  apple-jack  or  apj)le  brandy  is  f|uite  a 
large  industry  in  some  parts  of  N'irginia,  North-Kastern 
Georgia,  North  Carolina,  Tennessee,  and  Xew  Jersey,  and, 
in  fact,  in  every  locality  where  the  cultivation  of  apples  is 
carried  on. 

At  convenient  localities  there  are  usually  licensed 
distdleries,  to  which  the  farmer  hauls  his  apples,  and  in 
return  receives  the  apple  brandy  which  they  produce,  less, 
of  course,  the  toll  of  the  distiller. 

The  following  is  a  description  of  the  method  employed  at 
a  large  apple  brandy  distillery  in  Virginia.  The  distillery 
itself  is  a  regular  whiskoy  distillery  outfit,  with  the  addition 
of  a  large  cider  press. 

There  are  two  methods  of  making  the  apple-jack,  and 
hence  the  brandy  itself  is  known  by  two  names,  i.e.,  apple- 
jack and  jug  brandy,  according  to  the  method  employed  in 
its  production. 

The  usual  method  is  to  mash  the  apples  and  express  the 
cider  in  the  cider  press.  This  cider  is  then  allowed  to  stand 
in  barrels  under  a  shed,  in  the  open  air,  until  it  becomes 
"  hard  cider."  This  usually  takes,  in  dry  autumn  weather, 
from  10  to  18  days,  according  to  the  temperature  of  the  air 
at  that  season.  The  cider  is  then  taken  into  the  distillery 
and  distilled. 

The  first  distillate  is  called  technically  "  singlings  "  or 
"low  wines."  This  is  then  redistilled,  which  gives  apple- 
jack. 

The  second  method  consists  in  simply  mashing  the  apples, 
and  allowing  the  cider  and  mash  to  ferment  together  in 
large  hogsheads,  under  sheds.  This  takes  about  13  to  14 
days. 

The  mash  and  cider  are  then  put  in  the  boiler  and 
distilled. 

But  to  keep  the  mash,  which  settles  firmly  at  bottom  of 
the  boiler,  from  burning,  and  thereby'  giving  to  the  brandy 
a  disagreeable,  bitter,  and  smoky  flavour,  the  distillers  add 
wood-ashes,  which,  mixing  with  the  gummy  residue,  keeps 
it  from  adhering  to  the  bottom.  The  boiling  of  the  liquid 
keeps  the  residue  in  constant  agitation.  When  pine-wood 
ashes  are  used,  they  impart  to  the  brandy  a  resinous  flavour, 
and  this  liquor  is  known  as  "  pine-top  brand}'."  Sand  can 
be  substituted  for  ashes,  but  rapidly  wears  out  the  copper 
boilers. 

Sweet  apples  yield  the  most  brandy. 

The  correct  judging  as  to  the  time  when  the  cider  has 
reached  the  proper  state  of  fermentation  is  of  importance  in 
obtaining  the  largest  run  of  brandy  ;  for,  if  allowed  to  stand 
too  long,  or  at  too  high  a  temperature,  the  cider  speedily 
goes  into  vinegar,  and  when  once  the  acetic  fermentation 
sets  in,  it  goes  on  very  rapidly. 

If  a  farmer  hauls  one  hundred  bushels  of  apples  to  a 
distillery,  he  receives  about  nine  gallons  of  apple-jack, 
which  is  usuall}-  less  than  one-half  the  total  production. 

Apple  brandy  is  sold  wholesale  at  the  distillery  for 
1  -25  dols.  to  1  •  50  dols.  per  gallon.  The  Government  tax  is 
90  cents  per  gallon. 

The  mash  is  thrown  away,  as  it  is  considered  unfit  for 
use. 

The  author  secured,  several  months  ago,  some  apple 
brandy  made  in  Xew  Jersey.  Underneath  is  an  average 
result  of  the  analysis  : — 

Ariali/sis. 
Specific  gravity  of  brandy  at  15^  C u '  9.13S 

Constituents       Constituents 

as  in  100  ec.      as  in  100  Grms. 


Per  Cent.  Per  Cent. 

Alcohol,  volume 56'0 

Alcohol,  weight i        iTG 

Gnus. 
Extract  dried  at  100' C 0-32S  0-351 

Ash 0-OOOC  o-m)i 

Free  acid  as  malic \         0-02104  0-02-25 

Fusel  oil  as  amylic  alcohol I         0'1332         I         0-142 
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The  methods  of  analysis  employed  were  those  given  in 
Allen's  Commercial  Organic  Analysis,  Vol.  I. 

The  fusel  oil  was  determined  by  L.  Marquardt's  meibod. 
—Her.  15,  1370—1393. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

The    E.rtractioH    and    Estimation    of    Caffeine    in    Teas. 
P.  Cazeneuve  and  A.  Bietrix.    Monit.  Scient.  1892,  (4)  6, 


2.53. 


See  under-  HXllI.,  page  184. 


Oleomargarin.     G.  C.  Caldwell.     Jour.  Frank.  Inst.  1892, 
134,  190—219. 

AiTER  considering  the  difference  chemicalh-,  between 
oleomargarin  and  butter,  and  comparing  the  present  mode 
of  manufacture  with  the  older  processes,  the  author  quotes 
a  number  of  hostile  criticisms  concerning  the  wholesomeness 
of  artificial  butter,  and  the  nature  of  the  materials  employed 
in  its  production.  These  statements,  made  by  agricultural, 
medical,  and  even  legislative  authorities,  are  most  extrava- 
gant in  character ;  according  to  them  oleomargarin  is 
prepared  from  all  kinds  of  filthy  and  refuse  fat,  the  carcases 
of  diseased  animals,  he.  Moreover,  the  consumption  of 
oleomargarin  is  said  to  cause  indigestion,  &c. ;  and  the 
transmission  of  various  infectious  diseases  from  animals  to 
man  has  also  been  ascribed  to  it.  Some  observers,  indeed, 
claim  to  have  discovered  dangerous  parasites  in  artificial 
butter. 

According  to  the  author  many  of  these  assertions  are 
entirely  unsupported  by  positive  proof  and  must  therefore 
be  regarded  as  untrustworthj'.  He  sums  up  his  own  opinion 
as  follows:  "When  properly  made  from  fresh  and  dean 
materials,  oleomargarin  differs  but  slightl}'  in  healthfulness 
from  butter,  and  this  difference  is  only  on  account  of  its 
somewhat  less  easy  digestibility  ;"  "  that  it  is  possible  that 
it  may  be  made  from  such  unsuitable  materials  that  it  will 
contain  germs  of  disease,  and  that  disease  might  thus  be 
communicated  to  man  ;  but  that  there  is  no  positive  proof 
that  it  is  now  made  of  such  materials,  or  ever  has  been,  or 
that  any  disease  has  ever  been  communicated  to  man  by  its 
use ;  but  that  the  possibility  exists  all  the  same,  and  the  only 
way  to  make  it  of  no  effect  is  by  careful  inspection  of  the 
process  of  manufacture  by  capable  officials." 

As  regards  legislation  on  ihe  subject,  the  manufacture 
and  sale  of  oleomargarin  is  entirely-  prohibited  in  nine 
states  of  the  Union ;  in  several  others  the  product  must  be 
coloured  pink ;  whilst  in  the  remaining  states  (25)  it  is  only 
required  that  the  article  be  sold  under  its  own  name  and  not 
as  butter.  Concerning  the  prohibitory  enactments  as  well 
as  the  damaging  assertions  about  the  alleged  use  of  noxious 
materials  in  the  manufacture  of  oleomargarin,  the  author 
shows  that  they  are  dictated  rather  by  anxiety  to  preserve 
another  industry — dairy-butter  production — than  by  any 
consideration  of  public  health.  In  spite  of  restrictions, 
however,  the  output  of  oleomargarin  is  steadily  increasing  ; 
for  the  year  ending  June  30,  1886,  it  was  estimated 
to  be  33,000,000  lb.  In  the  following  year  it  was  nearly- 
35,000,000  lb. ;  in  the  next,  35, C 64,000  lb.  During  the  year 
ending  June  1891,  44,000,000  lb.  were  produced;  and  a 
still  larger  output  is  predicted  for  the  succeeding  year.  In 
1889  there  were  23  manufacturers,  distributed  as  follows: 
Colorado,  1  ;  Connecticut,  6  ;  Illinois,  7  ;  Indiana,  1  ; 
Jvansas,  2;  Maryland,  1;  ^Massachusetts,  1;  Ohio,  2; 
Pennsylvania,  2  ;  the  last-mentioned  notwithstanding  her 
prohibitory  law.  On  the  other  hand  the  butter  industry 
seems  to  have  benefited  verj-  little,  if  at  all,  although  the 
evidence  on  this  point  is  very  conflicting. 

The  author  draws  attention  to  a  serious  mode  of  adul- 
terating butter,  which  consists   in   churning  it  with  its  owii 


volume  of  warm  milk  and  a  small  quantity  of  a  preparation 
of  pepsin,  called  "  gilt-edge  butter  compound."  The 
emulsifying  action  of  the  ferment  causes  the  butter  to  take 
up  as  much  as  50  per  cent,  of  water,  without  losing  its 
solidity. 

In  conclusion  the  author  briefly  refers  to  some  of  the  means 
of  detecting  oleomargarin  in  butter,  and  reiterates  his  opinion 
that  oleomargarin  is  perfecth'  harmless  when  properly  made, 
practically  as  readily  digestible  as  butter,  and  therefore 
unquestionably  to  be  regarded  as  a  food-stuff. — H.  T.  P. 


The  Detection   of  Foreign    Fats   in   Bntter.     J.  Erdelyi. 
Zeits.  Anal.  Chem.  31,  1892,  407. 

See  vnder  XXIII.,  page  184. 


PATENTS. 


Improvements  in  the  Method  of  Manufacturing  Aerated 
Water,  and  in  Apparatus  for  Effecting  same.  J. 
McEwen,  Marple.  Eng.  Pat.  19,674,  November  13, 
I»yl. 

The  object  of  this  invention  is  the  manufacture  of  verated 
waters  by  means  of  commercial  liquid  carbonic  acid,  thus 
dispensing  with  the  use  of  a  generator  and  gasholder.  A 
uniform  pressure  on  the  liquid,  throughout  the  process  of 
charging,  can  be  maintained  by  the  employment  of  a  valve, 
which  opens  by  the  pressure  of  the  carbonic  acid  gas  from 
the  cylinder  and  allows  the  gas  to  pass  through  a  side 
perforation  in  the  valve-box,  into  the  aerating  vessel. 
Should  the  pressure  within  the  aerating  vessel  rise  above 
that  of  the  gas  delivered  from  the  storage  tube,  a  diaphragm 
(in  communication  with  the  vessel)  will  be  acted  upon,  and 
closinij'  the  valve,  stop  the  entire  gas  supply. 

The  carbonic  acid  gas  is  admitted  in  the  aerating  vessel 
bj-  means  of  a  perforated  nozzle  on  the  bottom  of  the  vessel. 
The  inlet  pipe  for  the  water  reaches  inwardly  almost  to  the 
top  of  the  vessel  and  is  there  provided  with  perforations 
which  cause  the  water  to  fall  on  a  tin  sponge  for  still  finer 
division  and  complete  saturation  with  carbonic  acid.  The 
aerated  water  accumulates  on  the  bottom  of  the  vessel  and 
can  be  drawn  off  when  required. — H.  A. 


An  Original  and  Chemical  Preparation  of  Puie  Mustard. 
J.  L.  Potter,  London,  and  A.  Jobling,  Lymington,  Hant<. 
Eng.  Pat.  393,  January  8,  1892. 

The  following  ingredients  are  made  into  a  stiff  paste  with 
water  :  Pure  mustard  1  lb.,  table  salt  2  oz.,  castor  sugar  2  oz. 
After  the  mixture  has  stood  20  minutes,  2  tablespoonfuls  of 
Tarragon  vinegar  and  the  «ame  quantity  of  Worcestershire 
sauce  are  stirred  in,  when  the  mustard  is  ready  for  use. 

— H.  T.  P. 

Improvements  relating  to  Bread-making  and  to  Machinery 
therefor.  D.  Young,  London.  From  L.  Dathis,  Paris, 
France      Eng.  Pat.  3138,  February  17,  1892. 

The  object  of  this  invention  is  to  effect  the  moulding  or 
shaping  of  bread  by  machinery,  instead  of,  as  hitherto,  by 
hand.  The  machine  for  the  purpose  consists  of  two  parts. 
One  a  sort  of  convex  top  rotating  at  great  speed,  provided 
with  a  fixed  concave  cover,  which  serves  to  preliminarily 
mould  the  weighed  quantit3-  of  dough  into  a  more  or  less 
circular  shape.  The  ball  of  dough  is  then  conveyed  by  an 
elevator  to  the  shaping  machine  proper.  This  consists  of 
two  superimposed  slabs  or  tables,  to  the  lower  one  of  which 
an  up  and  down,  and  back  and  forward  motion  can  be 
imparted.  Between  these  slabs  two  endless  cloths  move 
alternately  backwards  and  forwards,  and  in  opposite 
directions.  By  this  contrivance  the  dough  is  alternately 
squeezed  and  released  and  rolled  out,  ai>y  desired  thickness 
being  obtained  b}-  vaiying  the  distance  between  the  slabs. 
Finally,  the  moulded  rolls  are  transferred  by  means  of  a 
travelling  apron  to  baskets  placed  to  receive  them. 

—II.  T.  P. 
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The   Preservation   of  Frish    Eyi/s.     V.  iSIcArdle,    Dublin. 

Kng.  Pat.  35'.t2,  Febriuiry  24,  1892. 
TiiK  epgs  are  packed  in  layers  in  a  .suitable  wooden  or 
metallic  ve.xsci,  all  the  intorveniii<,'  spaces  being  filled  up  by 
pouring  over  each  layer  a  thick  fluid  mixture  of  lime,  litmus 
and  water.  It  is  claimed  that  under  these  conditions  eggs 
will  remain  good  for  9 — 10  months. — H.  T.  1'. 


Improvvmints  in  Sdlt  hij  Admi.rtiire  and  otherwise  to  render 

it  more  rtilunhle  for  Dietetic   and  other  purposes.     G. 

Weddell,  Xewcastle-on-Tyne.      Kng.   I'at.    12,063,  June 

29,  1892. 

S.\i.TS  found  to  exist   in  natural  grains  and  other  vegetable 

foods,  in  bones  and  other  portions   of  animals,  which  are 

generally  wasted  on  account  of  their  fibrous  or  indigestible 

nature  arc  added  to  common  salt.— K.  K.  M. 


(B.)— SANITARY  CHEMISTRY. 

Detection  and  Isolation  of  Typhoid  Bacilli  in  Cistern 
Water.  A.  L.  Kotz,  Jour.  Anal,  and  Appl.  Chem.  6,  1892, 
257—259. 
Watkk  containing  typhoid  bacilli  generally  contains  many 
putrefactive  germs  also,  that  was  so  much  so  in  a  water 
coming  under  the  author's  notice,  that  the  method  ordinarily 
employed  for  the  isolation  of  the  typhoid  bacillus  failed ; 
but  Chautemesse  and  Widal's  carbolising  culture  method 
succeeded ;  in  fact,  few  other  bacteria  will  grow  on  this 
medium,  and  in  most  most  instances  the  typhoid  bacillus 
alone  will  thrive.  The  culture  medium  should  be  employed 
in  different  degrees  of  carbolisation.. — D.  A.  L. 


PATENTS. 


Improvements     in     (he     Clarification,     Purification, 
Softening  of  Water,  Contaminated  Water,  or  Sewai 


arid 
Jofteniny  of  Water,  Contaminated  Water,  or  Sewage  in 
the  Preparation  of  Reagents,  and  in  Apparatus  for  use 
therein.  ^V.  Lawrence,  Shepherd's  Bush.  Eng.  Pat. 
22,546,  December  24,  1891. 

The  improvement  first  described  is  the  "  shower  "  method 
of  clarifying  waters  by  the  mechanical  action  of  heavy 
particles  falling  through  them,  and  so  carrying  down  the 
finer  particles.  If  the  nature  of  the  suspended  matter  is 
such  that  it  will  not  aggregate  when  treated  in  this  manner, 
it  is  subjected  to  the  action  of  nascent  solids,  in  the  act  of 
being  precipitated,  which  adhere  to  it.  The  apparatus  is  so 
constructed  that  the  heavy  sediment  having  carried  down 
the  lighter  sediment  becomes  separated  from  it  and  may  be 
returned  direct  to  the  water.  Another  aggregating  method 
is  by  the  vortical  or  "  swirling  "  movement  of  the  water  with 
the  sediment ;  a  dej)ositing  chamber  is  required  with  the 
means  of  separating  the  useful  from  the  useless  sediment 
with  a  view  to  returning  the  former  to  the  water  under 
treatment. 

As  heavy  sediments,  silica  or  magnetic  oxide  of  iron,  or 
other  compound  of  ircn  which  has  an  oxidising  effect 
combined  with  lime  are  employed,  lu  using  lime-water,  the 
■whole  quantity  required  for  the  amount  of  water  to  be  treated 
is  used  from  the  beginning,  the  water  being  added  in  successive 
portions.  The  large  excess  of  lime  causes  a  sediment  which 
serves  as  a  nucleus  for  the  next  action.  These  processes 
may  be  conducted  at  the  ordinary  temperature  or  under 
heat.  When  heat  is  employed  the  vortical  movement  is 
unnecessary,  as  the  heat  induces  sutficient  motion. 

A  depositing  or  settling  apparatus  is  next  described.  It 
consists  of  a  stack  of  a  pear-shaped,  diamond-shaped,  or 
roof-shaped  tubes,  through  which  the  water  is  slowly 
passed.  The  tubes  are  slit  along  their  lowest  angles,  so 
that  as  the  sediment  settles  on  the  inclined  sides  of  the 
tubes  it  slides  out  through  the  slits.  The  water  can  only 
pass  through  the  tubes,  being  stopped  from  passing  between 
the  tubes  by  a  screen.  The  sediment  which  settles  on  the 
bottom  of  the  tank  can  be  removed  continuously. 


If  the  impurities  of  the  water  require  oxidising,  the  tubes 
may  be  of  black  iron  and  may  be  extra  oxidited  by 
burning. 

The  method  to  be  selected  will  depend  on  the  nature  of 
the  water  and  the  degree  of  purity  recpiired.  Intheca.se 
of  sewage  a  fractional  precipitation  is  desirable,  so  that  the 
heavy  parts  may  be  used  again  and  the  lighter  (nitrogenous) 
parts  be  recovered  for  u.se  as  manure. 

As  regards  the  preparation  of  lime-water,  the  proces.s  is 
exactly  contrary  to  that  generally  employed.  The  spent,  or 
less  soluble  part  of  the  lime  is  first  subjected  to  the  action 
of  water  and  the  more  soluble  lime  afterwards.  When 
possible  it  is  preferable  to  do  this  with  the  aid  of  heat,  a 
uniform  temperature  of  1:10"' — \4tf  Y.  being  convenient. 

In  preparing  solutions  of  readily  soluble  materials,  water 
is  caused  to  drop  on  to  the  reagent ;  the  solution  passes  into 
a  vessel  containing  a  floating  bulb  which  rises  or  sinks 
according  to  the  density  of  the  solution,  liy  means  of  a 
device  connected  with  this  bulb,  the  inflow  of  water  is 
guided  so  that  the  density  of  the  solution  determines  the 
proportion  of  water  shall  pass  over  the  reagent  to  the  total 
amount  which  passes  to  the  appar.itus.  The  strength  of  the 
solution  is  thus  kept  uniform. 

When  water  is  treated  at  a  high  pressure  and  temperature 
the  salts  of  lime  and  magnesium  are  thrown  down  without 
using  reagents;  lime,  however,  accelerates  the  precipitation, 
and  the  alkalinity  produced  by  the  lime  may  be  neutralised 
by  reintroducing  the  carbonic  acid  gas  previously  expelled. 

— N.  H.  J.  M, 


Improvements  in  Sterilising  and  Disinfecting  .4pparatus, 
particularlg  fur  Sterilising  Expectorated  Matter  and 
Disinfecting  Spittoons.  C.  Herscher,  Paris.  Eng.  Pat. 
2,760,  February  12,  1892. 

The  apparatus  is  intended  for  the  sterilisation  of  organic 
and  other  substances,  such  as  bedclothes  used  by  people 
suffering  from  contagious  diseases,  the  linen  used  in 
dressings,  surgical  instruments,  &c.  It  consists  of  a  boiler 
commuuicating  with  the  sterilising  chamber  by  means  of 
two  tubes,  which  open  into  the  top  and  bottom  respectively 
of  the  sterilising  vessel.  The  lower  end  of  the  tube  which 
reaches  to  the  top  of  the  sterilising  chamber  is  always 
below  the  level  of  the  water  in  the  boiler,  whilst  the  lower 
end  of  the  other  tube  is  slightly  above  the  level.  This 
latter  tube  has  a  tap.  The  pressure  of  the  steam  forces  the 
hot  water  (or  whatever  solution  is  employed)  into  the 
sterilising  vessel,  from  which  it  returns  by  the  lower  tube. 
A  circulation  is  thus  set  up.  When  the  water  level  in  the 
boiler  sinks  below  the  opening  of  the  lower  tube  steam  will 
escape  through  this  into  the  sterilising  vessel,  and  thus  cause 
the  liquid  in  this  vessel  to  be  agitated.  But  the  level  in  the 
boiler  at  once  rises  and  the  flow  of  the  liquid  recommences. 
There  will  thus  be  a  continuous  ebullition  and  a  temperature 
of  100°  or  more  according  to  the  liquid  employed. 

There  is  also  an  overflow  tube  in  the  sterilising  vessel ; 
and  over  the  boiler  is  a  reservoir  containing  pure  water, 
which  is  heated  by  the  furnace  gases. 

When  the  sterilisation  is  completed  the  pressure  in  the 
boiler  is  relieved  by  means  of  a  discharge-pipe,  and  the 
water  returns  to  the  boiler;  pure  water  is  then  let  into 
the  sterilising  vessel  for  the  purpose  of  rinsing  the  sterilised 
articles. — N.  H.  J.  M. 


An  Improved  Method  of  and  Means  for  Deodorising 
Seirers,  and  other  Places  similar  and  dissimilar  thereto. 
J.  Burton,  Widnes.     Eng.  Pat.  3669,  February  25,  1892. 

Bv  this  patent,  air-tight  screens  formed  by  combining  two 
approximately  semicircular  frames  covered  with  suitable 
material  which  is  coated  with  creasote,  tar,  or  other  water- 
proofing substance,  are  fixed  vertically  at  convenient 
inter i-als  within  sewers  and  are  made  to  form  water-seals  at 
the  lower  end  by  extending  into  troughs  formed  between 
two  low  transverse  partitions  provided  for  the  purpose. 
The  sewer  tubes,  it  is  claimed,  would  thus  be  divided  into 
air-tight  chambers,  of  which  any  one  can  be  cleansed  or 
attended   to    without  any  fear  of  contamination  by  gases 
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from  an  adjoiuiug  chamber ;  air-tight  ports  are  placed  in 
each  screen  for  the  admission  of  disinfecting  apparatus. 
This  patent  further  rehites  to  the  application  of  anj' 
suitable  type  of  engine,  blower,  fan  or  force  pump, 
combined  with  a  flexible  tube  and  nozzle  or  permanent 
stand  pipe  terminating  in  a  nozzle  for  the  purpose  of 
injecting  any  suitable  agent  into  the  chambered  sewers, 
or  into  dwellings,  warehouses,  &c.,  for  purposes  of  dis- 
infection.— D.  A.  L. 


A  Neic  or  Improved  Process  for  the  Utilising  of  Oxide 
of  Iron  obtained  as  a  By-product  in  the  Smelting  or 
Extraction  ofCopperfrum  Cupreous  Ores,  or  from  Spent 
Oxide  obtained  as  a  By-product  in  the  Purif  cation  of 
Gas.  C.  Kilpatrick  and  the  Ferric  Sewage  and  Water 
Purification  Company,  Limited,  Manchester.  Eng.  Pat. 
4440,  March  7,  189-2. 

The  iron  oxide  is  dissolved  by  agitating  with  hydrochloric 
or  sulphuric  acid  in  covered  vessels  heated  with  a  steam 
coil  or  externall)',  the  vessels  are  provided  with  a  mid- 
feather  to  promote  circulation,  and  if  more  than  one  are  used 
they  are  arranged  at  different  levels  so  that  the  liquid  may 
flow  automatically  from  one  to  another.  When  the  acid  is 
sufficiently  saturated  the  solution  of  ferric  chloride  or 
sulphate  is  allowed  to  settle  and  cool,  and  is  then  ready  for 
use  either  by  itself  or  in  conjunction  with  other  materials  : — 
for  treating  sewage,  water,  or  pure  liquids  generally,  for 
making  Prussian  blue  and  for  decolorising  sugar,  syrup.  Sec. 
Should  any  ferrous  oxide  be  present  in  the  original  oxide  it 
is  oxidised  by  the  addition  of  nitric  acid  which  is  subse- 
quently recovered. — D.  A.  L. 


Improvements  in  Furnaces  for  Destroying  the  Befuse  of 
Towns.  W.  Horsfall,  Leeds.  Eng.  Pat.  20,207, 
^'ovember  9,  1892. 

Ix  this  furnace,  which  is  an  improvement  on  those  of  Eng. 
Pat.  22,531  of  1891,  and  8999  of  1887,  it  is  sought  to 
prevent  the  clinker  from  becoming  fused  to  the  sides  by 
making  these  and  the  crown  of  the  furnace  form  part  of  a 
steam  boiler,  and  by  moving  the  fuel  forward  by  mechanical 
means.  The  fuel  which  consists  of  town  refuse  is  charged 
in  through  a  hopper  at  the  back  of  the  furnace  and  is 
gradually  thrust  down  the  slanting  furnace  bed  by  means 
of  horizontal  sliding  plates  or  pushers  which  form  a  series 
of  steps  in  the  rear  part  of  the  furnace,  and  by  their 
to-and-fro  motion  gradually  thrust  the  fuel  forward  until  it 
reaches  the  grate  bars  which  also  slant  towards  the  mouth 
of  the  furnace  and  are  of  the  moving  or  rocking  type, 
described  in  Settle's  Eng.  Pat.  15,482  of  1885.  Einally, 
the  fuel  is  deposited  on  to  a  dead  plate  at  the  mouth  of  the 
furnace  in  the  form  of  ashes  and  clinker.  The  thrust 
plates  and  rocking  bars  are  respectively  actuated  by 
eccentrics  and  cams  placed  on  a  shaft  rotated  hy  some 
source  of  power.  The  furnace  is  surmounted  by  a  saddle- 
shaped  boiler  which  forms  its  top  and  sides  as  already 
mentioned.  The  air  necessary  for  combustion  is  forced 
through  the  furnace  bars  by  a  steam  jet  or  blower  and  the 
products  of  combustion  pass  upwards  through  tubes  in  the 
boiler  and  then  down  through  flues  at  the  sides  of  the 
boiler  to  a  main  flue.  The  steam  generated  in  the  boiler 
may  be  used  for  providing  power  for  electric  lighting,  &c. 

— IL  K.  T. 


It  was  found  that  when  treated  with  a  solution  of  potassium 
dinitro-orthocresol  in  300  parts  of  water  (the  para-derivative 
is  without  effect),  the  caterpillars  of  Liparis  monacha 
usually  died  after  about  12  hours.  With  a  more  dilute 
solution  (1  :  1000)  about  66  per  cent,  of  the  caterpillars  were 
killed.  A  solution  of  the  strength  1  :  400  is  sufficient  to 
exterminate  the  insects.  Spiders,  mites,  lice,  and  other 
insects  destructive  to  flowers  and  plants,  &c.  are  also 
destroyed  by  the  same  compound.  The  plants  do  not 
suffer  in  the  least.  Other  salts  of  dinitro-orthocresol  may  be 
employed  with  good  results. 

JLany  injurious  fungi  as  the  Peronospera  and  Hymeno- 
mycetes,  and  also  those  which  cause  the  rotting  of  wood, 
are  destroyed  by  the  salts  of  dinitro-orthocresol,  even  when 
much  more  dilute  than  when  used  for  killing  insects.  It  is 
therefore  well  adapted  for  impregnating  timber  and  railway 
sleepers,  &c.  Solutions  of  the  salt  (1  part)  and  soft  soap 
(0*25  part)  in  water  (400 — 600  parts)  rapidly  destroy  the 
species  of  Aphis.  The  additton  of  soap  increases  the 
destructive  power. — X.  H.  J.  M. 


Process  for  the  Preparation  of  Sulphonate  Salts  from 
Phenylised  Ethane  Derivatives  and  the  Preparation  of 
Disinfectants  therefrom.  G.  Kraemer,  Berlin,  Germany. 
Eng.  Pat.  39.33,  February  29,  1892. 

One  volume  of  phenylxylylethane  or  of  its  homologues,  or 
of  the  residues  containing  these  bodies,  obtained  from 
washing  crude  benzene,  with  concentrated  sulphuric  acid, 
is  introduced,  with  shaking,  into  a  mixture  of  half  a  volume 
each  of  concentrated  and  fuming  sulphuric  acid,  the  tem 
perature  not  being  allowed  to  rise  above  100\  when  no 
further  heat  is  evolved,  the  mixture  is  slightly  warmed  on 
a  water-  bath  for  some  time,  until  the  odour  of  sulphurous 
acid  becomes  strong ;  the  mass  is  then  diluted  with  half  a 
volume  of  water,  the  upper  layer  separated,  introduced  into 
thin  milk  of  lime,  and  filtered  from  the  gypsum.  The  clear 
solution  of  phenylxylylethane  sulphuric  acid  is  converted 
by  soda  or  potash  into  the  sodium  or  potassium  salt,  and 
evaporated  to  a  specific  gravity  of  about  1  •  25  ;  by  adding 
1  part  of  creosol  or  its  homologues  to  2  parts  of  this 
solution,  a  liquid  termed  "  cresolsulphon "  is  produced, 
which  may  be  diluted  with  water  to  any  extent.  A  creolin- 
like  disinfecting  agent  can  also  be  prepared  by  mixing 
crude  tar  oil  with  the  above  sulphuric  salt  solution. 

— D.  A.  L. 


Improvements    in    and   Relating   to    Disinfectants,   Blight 

Preventives     and     Moth     and     Insect    Exterminators. 

J.   B.   Dewhurst,  London.     Eng.  Pat.   5036,   March  15, 

1892. 

Forty  oz.  of  naphthalene  is  melted  and  1  oz.  of  camphor 

flowers  and  1^  oz.  of  eucah-ptus  oil  added.     The  mixture  is 

poured  into  moulds   so  as  to  form  tablets  or  blocks,  &c., 

which    ma}'   be   fixed    to   wires    so   as  to   be  hung  -where 

required.       Being    greatly    aff(!Cted    by    temperature,   the 

proportions  of  the  ingredients  may  be  varied  to  suit  different 

climates  and  seasons. — N,  H.  J.  M. 


(  O— DISINFECTANTS. 

PATENTS. 

Improvements  in  or  Means  for  the  Treatment  of  Trees  or 
Plants  for  Destroying  Caterpillars  of  Liparis  Monacha 
and  other  Insects  Injurious  to  Plant  Life.  B.  Willcox, 
London.  From  the  Farbenfabrikon  vorm.  F.  Bayer  and 
Co.,  Elberfeld.     Eng.  Pat.  3301,  February  19,  1892. 

For  the  extermination  of  the  caterpillars  of  Liparis 
monacha  and  other  destructive  insects,  the  only  possible 
method  is  to  sprinkle  the  trees  with  aqueous  solutions. 
Experiments  were  made  with  a  large  number  of  compounds. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

PATENT. 

Manufacture  of  a  New  Material,  applicable  as  a  Non- 
Conductor  of  Neat,  for  Producing  Light  Beceptacles, 
and  for  other  Purposes.  H.  E.  Knoch  Alt-Chemnitz, 
Saxony.     Eng.  Pat.  2537,  February  9,  1892. 

A  THix,  hot  paper  pulp  is  obtained  by  agitating  "  paper 
stuff "  from  the  paper  mills,  which  is  then  kneaded  with  small 
particles  of  cork  or  of  nutshells  (shells  of  arachis  hypogaen'), 
or  of  cellulose,  tanner's  bark,  chaff  or  other  light  fibrous 
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iniitoriiil,  ill  the  jiroportioii  of  .')(»  |)iirts  of  "  paper  "(tiid  "  to 
12  parts  of  other  stuff.  Heat  is  nniintaiueil  duritifi  the 
kneadiiifi,  ami  tlie  tliick  mass  thus  produced  is  made  into 
any  desired  shai)e  aud  baked  at  60  — 100  C,  The  new 
material  has  a  specific  gravity  of  O'.t — 0"2I,  and  is  tou<jh, 
fatty,  elastic,  a  had  conductor  of  heat,  and  wateri)roof. 
(Jreater  cohesion  is  attained  hy  ailding  2  to  :5  parts  of  gum 
tragacanth  to  the  paper  stuff,  and  iucomhustibility  by 
2  to  5  parts  of  soda  solution. — A.  G.  IJ 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

The  Matiufarture  of  Pepsin  and  the  Dilerminatinn  of 
its  Vrotcohjtic  Poiier.  Pliarni.  J.  and  Trans.  1893, 
588—592. 
I'ki'SIN  is  at  present  almost  exclusively  prepared  from  pigs' 
stomachs,  ihe  digestive  secretions  ot  the  sheep  and  ox  being 
less  active.  None  of  the  manufacturing  processes  yield  an 
absolutely  pure  product ;  one  of  the  earlier  ones,  which 
consisted  in  precipitating  an  aqueous  extract,  obtained  by 
niaseerating  the  stomachs  in  acidulated  water,  with  basic 
lead  acetate,  decomposing  the  load  precipitate,  suspended 
in  water,  with  sulphuretted  hydrogen,  and  evaporating  the 
filtrate  with  or  without  the  addition  of  milk  sugar,  was  not 
only  tedious,  but  the  product  had  a  putrid  odour,  often 
contained  lead,  and  possessed  but  little  digestive  power. 

Deal's  Process. — This  is  the  process  adopted  by  the 
British  Pharmacopceia  ;  it  yields  a  product  sparingly  soluble 
in  water,  the  principle  constituents  of  which  are  mucus  and 
epidermal  tissue.  A  preparation  complying  with  all  the 
re<iuirements  of  the  British  Pharmacopoeia  has  been  manu- 
factured by  simply  freeing  the  inner  coatings  of  pigs' 
stomachs  from  the  outer  fleshy  portions,  washing,  drying, 
and  powdering  them.  An  article  which  is  sold  under  the 
name  of  insoluble  pepsin  is  now  extensively  manufactured 
in  America  as  follows  : — The  fresh  cleansed  inner  coatings 
of  pigs'  stomachs  are  trimmed  from  adhering  fat,  scrubbed 
in  cold  water  to  free  them  from  mucus  and  blood,  packed 
in  barrels  and  allowed  to  remain  there  in  contact  with  ice 
and  water  for  one  night,  after  which  they  are  again 
scrubbed.  The  membranes  are  now  spread  out  on  linen 
sheets  stretched  over  frames,  taking  care  to  avoid  over- 
lapping, and  are  thus  dried  at  as  low  a  temperature  as 
possible.  At  this  stage  thej'  are  coarsely  powdered,  and 
the  fat  extracted  with  benzene,  ether,  or  chloroform ; 
when  dry  they  are  reduced  to  a  fine  powder  and  sifted.  As 
the  first  siftings  have  the  greatest  digestive  power,  the 
pulverising  is  not  carried  too  far,  but  is  stopped  as  soon  as 
the  siftings  are  found  to  be  deficient  in  strength.  The 
pepsin  obtained  by  this  process  readily  dissolves  2,000  times 
its  weight  of  finely  divided  coagulated  egg  albumin.  There 
is  no  doubt  that  all  the  ready  formed  pepsin  is  removed 
during  the  washing,  but  fresh  peptic  secretion  is  produced 
in  the  glands,  and  the  peptic  ferment  "  when  reduced  to 
powder  in  the  very  glands  where  it  has  been  generated  " 
seems  to  retain  its  digestive  power  to  so  high  a  degree  that 
the  product  is  equal,  if  not  superior,  to  any  pepsin 
manufactured  by  a  more  complex  and  scientific  process. 

Scheffer's  Process  (Pharm.  J.  and  Trans.,  1871):  — 
Pepsin  is  partially  precipitated  on  saturating  a  solution  of 
it  with  common  salt,  but  the  precipitate  cannot  be  separated 
as  it  floats  in  the  salt  solution  without  rising  or  falling. 
Scheffer  avails  himself  of  the  fact  that  pepsin  is  readily  preci- 
pitated along  with  ordinary  albuminous  matter  in  a  condition 
suitable  for  separation  when  a  solution  oi  the  two  substances 
is  saturated  with  common  salt.  The  inner  coatings  of  200 
pigs'  stomachs,  weighing  about  103  lbs.,  and  measuring 
about  10  gallons,  were  immediately  after  slaughtering  the 
animals,  separated  from  the  outer  fleshy  portions  which 
weighed  and  measured  a  trifle  more.  These  two  portions 
were   well   washed,   and   after   being   minced   were  placed 


separately  into  two  7U  gallon  caskH,  whiih  were  <ach  fdl.  d 
with  water  eontaining  :i2  ozs  of  concentrated  hydrochloric 
acid.  The  contents  of  the  casks  were  stirred  from  time  to 
time,  and  allowed  to  remain  over  night ;  on  the  following 
day,  the  stirring  was  rtpeateil,  and  the  aqueous  extract.s 
strained  off  through  canvas  bags.  The  licjuor  from  the 
inner  |)ortions  strains  more  easily  than  that  from  the  outer 
portions,  and  when  the  former  appears  milky,  sulphurous 
acid  and  a  httle  talc  may  be  added,  and  after  the  deposit 
has  subsided  the  liquor  strained  again.  The  (juantity 
of  liquor  from  the  outer  portions,  which  must  be  added  to 
that  from  the  inner  portions  in  order  that  a  precii>itate, 
capalile  of  b.'ing  separated  and  pressed,  is  produced  on 
addition  of  sodium  chloride,  is  ascertained  by  experiment. 
A  quantity  of  this  mixture  is  then  made  in  a  7u  gallon  cask 
filling  it  to  five  sixths,  the  remaining  space  being  taken  up 
by  common  salt  whicn  latter  must  be  added  quickly  and  at 
once.  Stirring  is  kept  up  until  the  salt  dissolves, "but  it  is 
discontinued  as  soon  as  the  precipitate  commences  to  rise 
to  the  surface  in  order  not  to  break  it  up,  as  the  larger  flakes 
are  the  more  convenient  for  straining  and  pressing.  After 
remaining  for  about  li'  hours,  the  mixture  is  transferred  to 
a  strong  straining  cloth  2|  feet  square,  where  it  is  allowed 
to  draifi  for  one  day,  being  occasionally  assisted  by  passing 
a  long  spatula  between  the  precipitate  and  the  cloth.  On 
the  following  morning  the  mass  is  folded  in  a  double  cloth 
aud  well  pressed,  the  pressure  must  be  gradually  increased, 
the  mass  being  withdrawn  once  or  twice  from  the  press, 
crumbled  with  the  hand  and  again  submitted  to  pressure 
When  too  salt,  the  mass  is  digested  with  30  per  cent, 
alcohol,  again  drained  and  pressed  as  before,  after  which  it 
is  broken  up,  transferred  to  shallow  trays,  and  dried  at  a 
temperature  not  exceeding  100"  F.  It  is  then  coarsely 
powdered,  the  fat  extracted  with  lienzene,  ether,  or  alcohol, 
and  the  dried  residue  reduced  to  a  fine  powder. 

Scale  and  Crystal  Pepsin. — The  inner  coatings  of  12.j 
pigs'  stomachs,  weighing  about  65  lb.,  were  cleansed  and 
freed  from  fat  as  above  described,  and  minced  ;  the  mass 
was  digested  with  80  1b.  of  distilled  water  and  16  oz.  of 
concentrated  hydrochloric  acid  at  100'  F.  for  about  six 
hours.  The  mixture  is  gradually  converted  into  a  uniform 
transparent  glairy  magma,  which,  on  stirring,  loses  its 
homogeneity,  becomes  thinner,  and  fine  red  particles 
separate ;  at  this  stage  it  is  cooled,  2  oz.  of  chloroform  and 
some  sulphurous  acid  added,  and  allowed  to  remain 
undisturbed  over-night.  The  amount  of  peptone  formed 
increases  with  the  height  of  the  temperature  and  the 
duration  of  the  digestion.  On  the  following  day  any  dust 
is  carefully  removed  from  the  surface,  and  the  yellowish- 
green  solution  is  strained ;  if  not  clear  the  temperature  of 
the  digestion  may  have  been  too  high  or  too  low,  and  it 
cannot  be  used  for  scaling.  The  yield  from  the  above 
quantities,  in  a  successful  operation,  should  be  95 — 100  lb, 
of  clear  limpid  syrup,  leaving  about  25  lb.  of  residue.  It 
is  evaporated  to  about  30  lb.,  either  in  vacuo  or  on  shallow 
trays,  at  a  temperature  not  exceeding  112"  F.,  after  which 
it  is  again  strained  and  scaled  on  glass  plates ;  an 
experienced  operator  with  a  good  scaling  room  can  get 
5 — 6  lb.  of  scales  from  the  above  quantity.  The  concen- 
trated solution  of  pepsin  keeps  well  for  two  days,  but  it  is 
hest  to  add  about  1  oz.  of  chloroform  to  each  gallon  of  the 
liquid.  The  term  "  crystal  pepsin  "  is  a  misnomer,  and 
this  preparation  is  made  in  exactly  the  same  manner  as  the 
scales,  except  that  the  concentrated  syrup  is  dried  into 
thicker  sheets,  which  are  subsequently  broken  up  into 
small  pieces.  "  Peptone  pepsin  "  is  likewise  an  inappropriate 
term,  the  unavoidable  impurities  in  this  class  of  preparations 
being  syntonin  with,  at  most,  a  little  peptone.  The  im- 
purities of  the  pepsin  prepared  by  Scheffer's  method 
consists  of  salt  and  inert  albuminous  matter,  whilst  "  scale" 
and  "  crystal  pepsin  "  contain  mucus,  syntonin,  and 
peptone. 

Purification  of  Pepsins. — For  this  purpose  the  following 
method  has  been  proposed  : — Sodium  sulphate  is  added  to 
the  acidulated  pepsin  solution,  at  a  temperature  of  94"  F., 
and  sutficient  sulphurous  acid  run  in  until  its  odour  is  just 
perceptible.  The  mixture  is  kept  at  this  temperature  until 
the  pepsin  separates,  when  the  latter  is  removed.  The 
product  is  tolerably  free  from  peptones,  which  remain  in 
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the  raother-liquor,  and  when  drained  and  pressed  yields 
fairlj'  pure  and  active  pepsin.  Inasmuch  as  pepsin  dialyses 
very  sparingly,  whilst  sodium  sulphate,  peptone,  and 
svntonin  dialyse  more  readily  in  acid  solution,  recourse  is 
had  to  dialysis  for  further  purifying  the  product,  the  solution 
of  which  is  subsequently  evaporated,  in  vacuo,  either  to 
dryness  or  to  the  concentration  necessary  for  scaling.  The 
scales  are  somewhat  opaque,  and  have  a  bitter  taste, 
recalling  sodium  sulphate.  C.  Jensen  patented  the  manu- 
facture of  "crystal"  and  "peptone  pepsin";  he  lays 
more  stress  upon  the  production  of  the  impurity — peptone 
—than  the  pepsin  itself.  J.  Le  Roy  Webber  patented  the 
use  of  sodium  sulphate  as  a  precipitant,  and  of  sulphurous 
acid  as  an  aid,  in  clarifying  and  dialysing  impure  pepsin 
solution  ;  whilst  J.  B.  Kussel  patented  the  dialysing  process 
in  general  for  the  removal  of  peptones,  soluble  salts,  &c. 
Some  of  the  advantages  claimed  by  these  patents  are 
doubtful,  and  some  of  the  processes  were  in  use  before  the 
patents  were  tiled.  Good  pepsins  should  have  a  light 
colour;  the  scales  being  a  light  lemon,  slightly  greenish, 
and  nearly  transparent ;  the  powder  white,  or  nearly  so. 
They  should  be  soluble  in  water,  but  not  hygroscopic, 
shouLi  have  a  characteristic  but  not  putrescent  odour,  and 
a  digestive  power  approximating  2,000  times  their  weight. 

Tesls  for   Pepsins. — By  simply   noting   the  amount   of 
albumin  which  a  sample  of  pepsin  will   dissolve  in  a  given 
time,  erroneous  conclusions  may  be  drawn  as  to  its  quality, 
inasmuch  as  a  weak  pepsin  may  dissolve  a  certain  weight  of 
albumin,  converting  it  simply  into   syntonin,  without,  how- 
ever, carrying  the  digestion  to  the  stage  of  peptone  ;  whilst 
a  stronger  one  may,  in  the  same  time,  dissolve  the  same 
quantity   of     albumin,    but    produce    both    peptone     and 
syntonin.     To  ensure  uniformity  of  results,  all  experiments 
must  be  carried  out  under  like  conditions ;  thus,  pepsin,  if 
allowed  to  act  upon  more  albumin  than  it   can  digest,  will 
convert  it  chiefly  into  syntonin,  this  being  the  primary  stage 
of  the  digestion ;  furthermore,  pepsin,  as  a  colloid,  cannot 
penetrate  the  albumin,  and  exerts  its  solvent  action  only  on 
the    outer  surface  of   the   latter;    consequently,  the   more 
finely  divided  the   albumin  is,  the  more  readily  will  it  be 
acted  upon.     As  it  is  difficult  to  estimate  the  undissolved 
albumin,  which  at  the  end  of  four  hours  is  in  a  more  or 
less  advanced  stage  of  digestion,  the  amount  of    albumin 
used  should  be  adjusted  by  one  or  two  preliminary   tests, 
so  that  at  the   end  of  the  experiment  it  is  as  nearly  as 
possible  dissolved.     The  eggs  employed  must  be  fresh,  and 
should  be  placed  in  cold  water  and  boiled  for   15  minutes, 
when  they  are    again  transferred  to    cold  water,   and  the 
coagulated  white  squeezed  through  a  sieve  of  30  meshes  to 
the  "square  inch.     Two  hundred  grains  of  this  finely-divided 
albumin   are   triturated    in    a  mortar  with   distilled    water, 
containing  .i  minims  of  hydrochloric  acid  to  the  fluid  oz.  ; 
the  mixtu^re  is  placed  in  a  wide-mouth  bottle    and  made  up 
to  2   fluid  oz.  with  acidulated  water.     0-1  grain  of  pepsin 
is  now  added,  and  the   whole  digested  for  four  hours   at 
lO^""  F.,  the  mixture  being  shaken  every  10  minutes.     It  is 
well  to  make  a  simultaneous  test  with  a  sample  of  the  best 
pepsin  obtainable,  and  compare  it  with  that  under  examina- 
tion ;  also  to    make  a  blank    experiment,  without  pepsin. 
If  it  be  necessary  to  estimate  the  amounts  of  peptone  and 
syntonin   formed  during   the  digestion,  the  action  of    the 
pepsin  is  arrested  by  boiling  the  mixture,  the  undissolved 
albumin  collected  on  a  filter,  and  the  syntonin  precipitated 
from  the  filtrate  by  neutralising  it  with  sodium  carbonate. 
The  difference  between  the  v.eight  of  syntonin  plus  that 
of  the  undissolved  albumin  and  that  of  the  albumin  used 
in  the  experiment  gives  the  amount  of  peptone. — A.  R.  L. 


of  salt  and  ice,  draining  the  resulting  crystals  and  drying 
them  by  exposure  to  the  air.  The  author  shows  that  the 
commercial  product,  obtained  from  several  sources,  is 
nearly  constant  in  composition  as  shown  by  the  rotatory 
power  as  determined  on  10  per  cent,  solutions  in  95  per 
cent,  alcohol.  Having  purified  a  sample  by  digestion  with 
water  at  70'  C.  and  subsequent  distillation  of  the  dry  body 
under  reduced  pressure,  he  finds  its  sp.  gr.  0-890  in  the 
solid  state,  and  0-881  in  the  melted  condition,  the  latter 
constant  for  the  Japanese  product  being  0'878  ;  its  melting 
point  42' 3%  as  against  42 '0°  for  the  Japanese,  and  its 
boiling  point,  212-5°,  as  against  210' — ^213'^.  The  specific 
rotation  of  the  melted  substance  he  finds  to  be  expressed 
by  the  formula  [ajj,  =  —  49-86°.  He  quotes  the  results  of 
a  lengthy  series  of  experiments  on  the  rotatory  power 
deduced  from  the  rotation  of  solutions  in  various  solvents, 
showing  that,  in  the  case  of  alcohol,  the  value  of  [a] 
decreases  with  the  concentration,  or  increases  with  the 
amount  of  solvent  present.  From  his  results  he  deduces 
the  fact  that  [a]  ^  for  the  pure  substance  at  the  tempera- 
ture of  the  melting  point,  =  —  49*5°.  The  rotatory 
power  calculated  from  solutions  in  benzene  is  higher  than 
that  from  solutions  in  alcohol,  and  increases  with  the 
concentration  of  the  solution.  Acetic  acid  (glacial)  is  not 
a  good  menstruum,  although  the  results  are  regular,  the 
specific  rotation  in  the  concentrated  solutions  falling  below 
that  of  the  liquid  menthol,  owing  to  the  formation  of  a 
body  having  a  slightly  lower  specific  rotation,  which  gives 
place  on  standing  to  the  acetate,  a  body  with  a  much 
higher  rotation  than  menthol.  The  Japanese  product  has 
a  slightly  higher  specific  rotation  than  the  American  one, 
when  dissolved  in  alcohol  and  in  acetic  acid,  but  the  author 
considers  that  the  differences  between  the  physical  pro- 
perties of  the  two  are  not  important  enough  to  point  to  a 
difference  in  chemical  structure,  but  are  probably  due  to 
the  presence  in  the  Japanese  product  of  a  trace  of 
menthone,  a  body  having  a  boiling  point  only  slightly 
lower  than  that  of  menthol,  and  with  a  +  rotation. 

—J.  G.  W. 


Observations  on  American  Menthol.  J.  H.  Long.  Jour. 
Amer.  Chem.  Soc.  1892,  149. 
The  menthol  obtained  from  American  oil  of  peppermint 
differs  considerably  in  its  physical  appearance  from  that 
obtained  from  the  English  or  Japanese  oil,  appearing  in 
commerce  as  long  slender  needles,  while  the  Japanese 
product  occurs  in  small  prismatic  cryst-als.  American 
menthol  is  nroduced  from  the  oil  distilled  in  New  York 
and  Michigan,  by  cooling  it  bv  means  of  a  freezing  mixture 


Birch  Oil.     Dingl.  Polyt.  J.  285,  20. 

Most  of  the  winter-green  oil  of  commerce  is  obtained  from 
the  twigs  of  North  American  birches,  especially'  Betnla 
lenfa,  but  the  genuine  oil  should  be  prepared  from 
Gaultheria  procumbens. — J.  L. 


Process  for  Preparing  Camphor  Artificially.     Ger.  Pat. 
64,180,  December  23,  1890. 

Hydrochloric  acid  gas  is  passed  through  liquid  terc- 
benthene,  distilled  from  crude  turpentine,  whereby  a  hydro- 
chloride is  obtained.  This  is  then  separated  from  its  liquid 
isomerides  and  purified,  after  which  it  is  heated  with  an 
alkaline  carbonate  to  nearly  120°  C.  in  a  retort  with 
inverted  condenser.  Thus  camphor  is  formed,  and  in  a 
state  sufficiently  pure  to  be  vaporised,  and  in  this  condition 
to  be  submitted  to  the  action  of  ozone  or  ozonised  air, 
whereby  the  camphene  Ci^Hn;  is  converted  into  camphor, 
Ci(,HigO.  The  camphor  thus  prepared,  is  then  compressed 
in  a  suitable  manner,  melted,  or  submitted  to  sublimation 
in  the  ordinary'  way. — W.  S. 


Camphor,  Methods  of  Growth  and  Manufacture  in 
Formosa.  E.  Bedloe.  .Tour.  Anal,  and  Appl.  Chem.  6, 
1892.  116—120. 

Whilst  the  camphor  tree  grows  in  numerous  places,  it 
finds  most  luxurious  development  in  .Tapan,  and,  above  all, 
in  Formosa,  in  which  island  it  forms  the  predomiaent 
forest  growth.  The  trees  are  to  be  numbered  not  by 
hundreds  of  thousands,  but  by  millions.  The  camphor 
expert  selects  a  tree,  and  scrapes  into  the  trunk  in  different 
places,  using  an  instrument  resembling  somewhat  in 
appearance  a  rake,  with  teeth  of  curved  gouge-shape(? 
edges  "that  cut  pulling."  This  scoops  out  the  wood  in  little 
crescent-shaped  chips.     A  tree  is  not  valuable  for  camphor 
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purposes  until  it  is  50  years  old.  The  scrapin;^  or  chips 
are  pouiidtd  in  u  stone  or  iron  mortar  iind  boiled  in  a 
large  iron  caldrou,  over  whieh  is  plaeed,  witii  the  concave 
side  covering  its  nioiitli,  an  earthenware  bowl-shaped 
vessel.  On  boiling,  the  camphor  sublimes  and  condenses 
on  the  inside  of  the  big  bowl,  which  is  removed  from 
time  to  time  to  scrape  off  the  camphor.  The  quantity  of 
the  camphor  produced  depends  upon  the  labour  engaged. 
The  iron  pots  and  bowls  make  up  a  set,  and  are  worked  by 
four  men.     About  1.50  lb.  a  month  are  obtained. 

Hut  owing  to  bad  social  and  fiscal  conditions  the  output 
of  the  entire  island  iu  1890  was  only  about  GO  tons.  There 
is,  however,  at  present  some  prospect  of  a  speedy  change, 
and  if  a  wiser  and  better  policy  should  be  introduced  in 
Formosa,  this  will  no  doubt  act  beneficially  on  the  export 
of  aa  article  which  has  from  the  earliest  times  been  a 
practical  necessity  to  man,  and  whieh  is  now  extensively 
used  in  the  manufacture  of  celluloid,  zylonite,  and  smokeless 
powder. — L.  de  K. 


Improvement  in  the  Method  for  Estimating  Aldehi/dic  and 
Ketonic  Oxygen  (^Curboni/lic  Oxygen)  and  Acetone. 
H.  8trache.     Monatsh.  Chem.  1892,  13,  299. 

See  under  XXIII.,  page  18.i. 


'esting  Oil  of  Cloves.     Dingl.  I'olyt.  J.  285,  19. 
See  under  XXIII.,  jiage  184. 


77ie  Identity  of  Caffeine  and  Theine  and  the  Interactions 
of  ('affeine  and  Auric  Chloride.  Wyiidham  R. 
Dunstan  and  W.  F.  J.  Shepheard..  Proc.  Chem.  Soc. 
1893,212. 

Mays  {Journ.  Physiol.,  T,  458  ;  Therapeutic  Gazette, 
1866,  587)  and  more  recentlv  Lauder  Brunton  and  Cash 
(Hoy.  .Soc.  Proc,  42,  238';  Journ.  Physiol.,  9,  112) 
having  concluded  that  "  theine "  from  tea  differs  in  its 
physiological  action  in  certain  respects  from  "  caffeine " 
from  coffee,  the  authors  have  deemed  it  desirable  to  compare 
the  products  from  the  two  sources :  they  conclude  that 
their  identity  is  beyond  question.  The  observed  differences 
in  physiological  action  must  be  ascribed  either  to  impurities 
in  the  materials  used,  or  to  differences  in  the  animals  to 
which  they  were  administered ;  the  circumstance  that 
"  theine "  has  been  found  to  be  more  active  and  to  be 
capable  of  producing  effects  not  produced  by  "  caffeine  " 
tends  to  support  the  view  that  the  "  theine  "  was  impure, 
especially  as  it  is  known  that  tea  contains  other  alkaloids. 

It  is  found  that  when  an  aqueous  solution  of  caffeine 
aurichloride  is  heated,  a  yellow,  flocculent  precipitate  of  aiiro- 
chlorocaWeine  is  gradually  formed,  the  C^HigX^O^'HAuCl^ 
being  resolved  into  2HC1  and  C^HgCAuCl.j)^.,^)^  ;  this 
substance  is  insoluble  in  alcohol,  chloroform  and  ether,  but 
dissolves  in  chlorliydric  acid,  being  reconverted  into  the 
aurichloride ;  it  is  contended  that  the  production  of  this 
compound  is  better  shown  by  Medicus's  formula  of  caffeine 
than  by  that  proposed  by  Emil  Fischer.  A  compound  of 
caffeine  and  potassium  aurichloride  is  described,  crystallising 
in  dark-red  needles;  it  readilj'  dissolves  in  alcohol  and 
water,  but  apparently  dissociates. 


Contributions  to  our  Knowledge  of  the   Aconite  Alkaloids. 

Part  IV.     On  Isaconitine   {Nupelline).     Wyndham  II. 

Dunstan  and  E.  F.  Harrison.     Proc.   Chem,   Soc.   1893, 

[119],  31— 82. 
The  authors  have  investigated  the  nature  and  properties  of 
the  alkaloid  found  together  with  aconitine  in  the  roots  of 
Aconitum  napellus  (see  Part  II.),  to  which  it  was  proposed 
to  assign  the  old,  disused  name  of  napelline  ;  this  alkaloid 
always  occurs  in  the  roots  to  as  large  an  extent  as  aconitine 
and  in  some  cases  to  a  larger  extent.  The  preparation  of 
the  pure  substance  is  fuUy  described  in  the  paper.  Its 
separation  from  aconitine  is  based  on  the  superior  solu- 
bility of  the  latter  in  ether,  while  its  superior  solubiUty  in 


chloroform  afforchi  a  means  of  separatinjr  it  in  greater  part 
irom  the  other  associated  alkaloids  ;  it  is  finally  purified  by 
recrystallisiiig  its  hydrochloride.  It  is  found  to  be  isomeric 
with  aconitine,  and  the  name  imeonitine  is  therefore  now 
adopted  instead  of  napelline,  to  which  objections  were 
raised  on  a  former  occasion. 

Isaconitine  has  hitherto  always  been  obtained  in  a 
colourless,  friable,  varnish-like  form,  resisting  all  attempts 
to  crystallise  it;  it  it  is  readily  dissolve.l  by  alcohol  and 
chloroform,  less  readily  by  ether,  and  it  is  only  slightly 
soluble  in  water,  though  more  so  than  aconitine.  The 
alcoholic  solution  is  feebly  dextro-rotatory. 

'n\c  hydrochloride,  C„H,i\(J,2. HCl,  crystallises  from 
water  in  rosettes  soluble  in  alcohol,  containing  1  mol. 
prop,  of  water.  The  aciueous  solution  is  intensely  bitter, 
and  is  hevorotatory  to  almost  the  same  extent  as  the 
aconitine  salt,  [a]„=  —28-74'. 
_  The  corresponding  hydrobromide  and  hydr iodide  form 
similar  crystals,  but  are  anhydrous  ;  the  latter  salt  is 
hevorotatory,  [a]„= -26-94.  All  these  compounds 
somewhat  resemble  the  corresponding  aconitine  salts  in 
their  physical  properties. 

Icaconitine  exhibits  a  remarkable  behaviour  with  auric 
chloride  which  sharply  distinguishes  it  from  aconitine,  and, 
indeed  from  most  other  alkaloids.  Hitherto  no  definite 
aurichloride  has  been  obtained,  but  it  is  found  that  when 
solutions  of  the  hydrochloride  and  of  auric  chloride  are 
mized,  a  yellow,  amorphous  precipitate  is  produced  as  in 
the  case  of  aconitine ;  on  recrystallisiiig  this  from  alcohol, 
nearly  colourless  crystals  are  obtained  of  an  aurochlorisa- 
conitine,  of  the  formula  Cj3H44(AuCl2)XO,„.  This  is 
apparently  a  derivative  of  the  alkaloid  in  which  one  atom 
of  hydrogen  is  displaced  by  the  group  AuClo.  The  first 
known  alkaloidal  derivative  of  this  tjpe,  namely,  auro- 
chlorcaffeine,  was  described  a  short  time  ago  by  Dunstan 
and  Shepheard  (this  Journal,  previous  abstract).  The 
production  of  such  a  compound  from  napelline  was 
altogether  unexpected.  Aurochlorisaconitine  differs, 
however,  from  aurochlorcaffeine  in  not  being  reconverted 
into  the  aurochloride  by  the  action  of  hydrogen  chloride. 

When  isaconitine  is  heated  either  with  water  in  closed 
tubes  or  under  ordinary  pressure  with  mineral  acids,  it  is 
gradually  hydrolysed.  The  hydrolysis  is  more  rapidly 
effected  by  aqueous  solutions  of  soda  or  potash,  which  act 
even  in  the  cold.  It  yields  the  same  products  as  aconitine 
and  the  same  proportions,  viz.,  aconine  and  benzoic  acid, 
CasH^sXC  )i„  +  HoO  =  C.,;H^iXOii  +  C-HgO.. 

The  physiological  action  of  isaconitine  has  been  compared 
with  that  of  aconitine  by  Professor  Cash,  who  finds  that 
the  action  of  the  two  alkaloids  is  entirely  distinct.  A 
solution  of  a  pure  isaconitine  salt  does  not  produce  the 
tingling  sensation  on  the  tongue  which  is  so  characteristic 
of  aconitine ;  and  while  aconitine  is  a  most  violent  poison, 
even  in  excessively  minute  doses,  relatively  considerable 
quantities  of  isaconitine  must  be  administered  to  small 
animals  in  order  to  produce  a  toxic  effect,  which  effect  is 
the  result  of  a  physiological  action  in  the  main  distinct 
from  that  of  aconitine.  It  seems  doubtful  whether 
isaconitine  would  prove  toxic  to  man,  except  when  given  in 
very  large  doses. 

It  may  he  added  that  the  new  alkaloid  now  described 
under  the  name  of  isaconitine  is  entirely  different  from  the 
mixtures  of  amorphous  alkaloids  called  napelline  by  the 
earlier  workers.  It  also  thffers  iu  composition  and  pro- 
perties from  the  picraconitine  of  Wright  and  the  amorphous 
bases  since  obtained  from  the  roots  of  Aconitum  napellus 
by  other  investigators.  Having  regard  to  the  manner  iu 
■which  these  amorphous  bases  were  prepared,  and  to  the 
extreme  difficulty  which  is  experienced  in  preparing  pure 
isaconitine,  it  may  be  safely  concluded  that  they  were  not 
single  substances. 


Contributions  to  our  Knowledge  of  the  Aconite  Alkaloids. 
Part  V.  The  Composition  of  some  Commercial 
Specimens  of  Aconitine.  Wyndham  E.  Dunstan  and 
Francis  H.  Carr.     Proc.  Chem.  Soc.  1893  [119],  32—33. 

The   authors   have   examined   a    number   of   English   and 
foreign  specimens  of  aconitine.     For  several  of  these  they 
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are  indebted  to  Dr.  J.  W.  L.  Thudichum,  who  collected 
them  some  years  ago  ;  others  have  been  purchased  during 
the  last  two  years.  Dr.  Thudichum  had  found  that  the 
various  specimens  differed  enormously  in  their  toxic  power, 
many  being  nearly  inert,  while  a  few  were  highly  poisonous. 
The  process  used  in  examining  these  "  aconitines  "  was 
essentially  that  described  in  the  preceding  communication 
by  means  of  which  aconitine,  isaconitine,  homisaconitine 
(homonapelline),  and  aconine  could  be  isolated,  and  the 
quantity  of  each  approximately  determined.  The  method 
of  estimating  aconitine  first  proposed  by  Wright,  and 
recently  advocated  in  a  slightly  modified  form  by  Allen, 
in  which  the  benzoic  acid  produced  on  hydrolysis  of  the 
mixture  of  alkaloids  is  reckoned  as  derived  from  aconitine, 
is  valueless,  since  isaconitine  furnishes  benzoic  acid  in  the 
same  proportion  as  aconitine  when  hydrolysed.  Sixteen 
specimens  of  "aconitine  from  A.  iiapellus"  and  its  salts 
were  examined.  Most  of  the  samples  were  amorphous ; 
these  were  invariably  found  to  contain  but  a  very  small 
proportion  of  aconitine,  in  some  cases  none,  but  were 
chiefly  composed  of  the  amorphous  alkaloids  aconine, 
isaconitine,  and  homisaconitine,  all  of  which  appear  to  be 
very  slightly,  if  at  all,  toxic.  It  would  seem  that,  as  a  rule, 
"  amorphous  aconitine "  represents  the  total  alkaloids  of 
the  root.  Of  the  crystalline  specimens  of  alkaloid  only 
two  were  pure,  most  of  them  being  contaminated  with  more 
or  less  amorphous  alkaloid.  The  specimens  of  aconitine 
salts  examined  were  found,  in  nearlj'  every  case,  to  be 
chiefly  isaconitine  salts  containing  onlj^  small  quantities  of 
aconitine  compounds.  Hence  it  is  not  surprising  that 
great  differences  have  been  observed  in  the  mode  of  action 
and  toxic  power  of  commercial  "aconitine."  It  is  most 
important  that  in  future  nothing  but  pure  crystalline 
aconitine  possessing  the  characters  fully  described  in 
Part  I.  (this  Journal,  1891,  477)  of  the  inquiry  should  be 
used  in  medicine,  and  it  is  satisfactory  that  a  pure  alkaloid 
can  now  be  obtained  in  commerce. 

Prof.  Dunstan,  in  discussion,  added  that  German 
aconitines  were  not  all  amorphous  and  valueless  (as  was 
sometimes  supposed)  ;  moreover,  it  was  a  mistake  to 
suppose  that  a  sample  was  pure  because  it  was  crystalline. 
A.  heterophylliim,  which  had  been  alluded  to,  had  a  very 
bitter  taste  ;  as  this  was  characteristic  of  isaconitine, 
perhaps  this  alkaloid  was  present. 


Piperazine.     W.   Majert   and   A.   Schmidt.     Proc.  Chem. 
Soc.  1893  [119],  36—36. 

Piperazine,  which  was  not  known  in  its  pure  crystalline 
condition  until  prepared  by  the  authors  in  August  1890, 
by  treatment  of  dinitrosodiphenylpiperazine  with  alkali,  is  a 
crystalline  substance  melting  at  104° — 107'*  in  capillary 
tubes,  although  when  the  melting-point  is  determined  on 
large  quantities  it  is  found  to  be  112°,  the  diff'erences  being 
due  to  the  hygroscopic  nature  of  the  base  ;  it  boils  at 
140° — 145°.  It  is  very  readily  soluble  in  water  and  alcohol, 
the  aqueous  solution  having  a  distinctly  alkaline  action. 
It  is  very  hygroscopic  and  readily  absorbs  carbon  dioxide, 
being  thereby  converted  into  the  carbonate  melting  at 
162°— 165°. 

Piperazine  is  especially  characterised  by  the  formation 
of  an  insoluble  pomegranate-red  double  salt  with  bismuth 
iodide  and  by  a  dibenzoyl  compound  melting  at  191°. 

The  basic  substance  diethylenediamine  prepared  by 
Hofraann  by  the  interaction  of  ammonia  and  ethylene 
bromide  consisted  of  a  liquid  mixture  of  bases  boiling 
appproximately  at  170°.  That  this  mixture  contained  a 
small  quantity  of  a  base  identical  with  piperazine  is 
undoubted,  but  it  was  only  after  piperazine  had  been 
prepared  from  dinitrosodiphenylpiperazine  that  Hofmann 
succeeded  in  identifying  it  and  isolating  the  pure  crystalline: 
product  from  the  mixture,  which,  besides  higher  ethylene 
bases,  contained  also  a  number  of  vinyl  compounds. 

Owing  to  the  difl&culty  of  purifying  small  quantities  of 
the  base,  Ladenburg's  experiments  with  diethylenediimine, 
obtained  by  the  decomposition  by  heat  of  ethylenediamine 
hydrochloride,  were  unsuccessful ;  the  product  described  by 
Ladenburg  as  the  base  was  undoubtedly  impure  piperazine 
carbonate,  as  proved  by  its  melting-point,  159° — 163°. 


In  conclusion,  it  may  be  interesting  to  mention  that  the 
authors  have  succeeded  in  preparing  the  following  series  of 
hydrates  of  piperazine,  that  most  readily  formed  being 
a  hexhydrate  which  crystallises  from  dilute  aqueous 
solutions : — 

Meltin^.Point. 

C4H10N2.H2O 75° 

C^HioNaHaO 56° 

C4H10N3H2O 39°— 40° 

C4H10N4H2O 42°— 43° 

C4H10N5H2O 45° 

C4H10N6H2O 48° 


The  Sohibility  of  Various  Inorganic  Salts  in  Acetone  and 
of  Acetone  in  Sohitions  of  Dextrose.  W.  H.  Krug  and 
K.  P.  McElroy.  J.  Anal,  and  Appl.  Chem.  6,  1892, 
184-186. 

The  authors  have  investigated  the  solubility  of  some 
inorganic  salts  in  acetone,  the  results  being  embodied  in 
the  following  tables  : — 

Chlorides. 

Sodium  chloride Insoluble. 

Potassium  chloride Insoluble. 

Ammonium  chloride Insoluble. 

Calcium  chloride Very  sparingly  soluble. 

Barium  chloride Very  sparingly  soluble. 

Strontium  chloride  (anhydrous) Very  sparingly  soluble. 

Ferric  chloride Freely  soluble. 

Zinc  chloride  (in  sticks) Freely  soluble. 

Cobaltous  chloride  (anhydrous) Freely  soluble. 

Nickelous  chloride  (anhydrous) Insoluble. 

Cadmium  chloride  (anhydrous) Somewhat  soluble. 

Mercuric  chloride Very  freely  soluble. 

Mercurous  chlorides Insoluble. 

Uromides. 

Potassium  bi-omide Slightly  soluble. 

Sodium  V)romide Slightly  soluble. 

Cadmium  bromide  (anhydrous) Freely  soluble. 

Iodides. 

Potassium  iodide Soluble. 

Mercuric  iodide Soluble. 

Cyanides  and  Sulphocyanides. 

Mercuric  cyanide Freely  soluble. 

Potassium  sulphocyanide Freely  soluble. 

Ammonium  sulphocyanide Freely  soluble. 

Ferric  sulphocyanide Soluble. 

Cobaltous  sulphocyanide Soluble. 

Nickelous  sulphocyanide Insoluble. 

A^it rates  and  Nitrites. 

Sodium  nitrate Very  slightly  soluble. 

Potassium  nitrate Very  slightly  soluble. 

Ammonium  nitrate Slightly  soluble. 

Barium  nitrate Insoluble. 

Bismuth  nitrate Insoluble. 

Lead  nitrate Very  slightly  soluble. 

Silver  nitrate Soluble. 

Potassium  nitrate A'^ery  slightly  soluble. 

Cai'bonates. 

Potassium  carbonate Insoluble. 

Sodium  carbonate  (anhydrous) Insoluble. 

Sulphates  and  Sulphites. 

Copper  sulphate  (anhydrous) Insoluble. 

Potassium  sulphate Insoluble. 

Ferric  sulphate  (anhj  drous) Insoluble. 

Ferrous  ammonium  sulphate  (crystal- 

hne)  Insoluble. 

Ferrous  sulphate  (anhydrous) Insoluble. 

Calcium  sulphite Insoluble. 

Acetates. 

Zinc  acetate  (crystalline) Soluble. 

Copper  acetate  (crystalline) Shghtly  solnble. 

Lead  acetate  (crystalline) Slightly  soluble. 

Magnesium  acetate Insoluble. 

Sodium  acetate Insoluble. 

Calcium  acetate Insoluble. 
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Miscellaneous. 

]'<)ta.>isiiin)  furricyaiiide Iiisoliible. 

Koric  mid Freely  soluble. 

Jlerciiric  sulpliido Insoluble. 

Potassium  clilonite Very  slijfhtly  soluble. 

Ferric  py rophospliiite Insoluble. 

Anmioniutn  luolybdatc Insoluble. 

Ammonium  oxalate Insoluble. 

Ammonium  tartrate Insoluble. 

i.'upric  ehloride  (crystalline) Freely  soluble. 

Xickeldus  sulphate  (crystalline) Very  sparingly  soluble. 

Lithium  chloride  (crystalline) Soluble. 

Oobaltous  nitrate  (crystalline) Freely  soluble. 

Nickelous  nit  rate  (crystalline) Sparingly  soluble. 

Malic  acid Freely  soluble. 

Tartaric  acid Freely  soluble. 

( )xalic  acid Freely  soluble. 

The  solubility  at  25''  C.  has  been  determined   (luantita- 
tively  for  the  following : — 


Substance. 

1'ota.ssiuiu  iodide 

Potassium  bromide 

Mercuric  chloride 

Mercuric  iodide 

Cobaltous  chloride  (anhydrous) . 


I    100  Parts  Acetone, 
by  Weight,  Dissolve. 


2-930 

•023 

.59-090 

2-090 

8-620 


The  behaviour  of  acetone  with  dextrose  solutions  is 
similar  to  that  wth  sugar  solutions.  The  solubility-  of 
acetone  in  dextrose  solutions  ranging  from  10  to  50  per 
cent,  was  determined  for  25^  C.  The  method  used  was 
the  same  as  that  applied  to  determine  the  solubility  of 
acetone  in  sugar  solutions. 

100  gi~ms.  Dextrose  Solutions  Dissolve  at  25'  C. 


Dextrose. 


Note  on  the  Specific  Griivili/  of  Aqueous  Solutions  of 
Acetone:*  K.  P.  McElroy  and  AV.  II.  K'nig.  .1.  Anal, 
and  Appl.  Chem.  6,  1892,  187—188. 

In  the  following  table  are  given  tbe  specific  gravities  of 
acetone  solutions  as  determined  for  every  5  per  cent. 
Determinations  were  made  in  a  piknometer  carrying  a 
thermometer  stopper,  and  were  all  done  from  duplicate 
solutions.  The  acetone  used  had  a  boiling-point  of  56 -4. 
It  was  prepared  from  the  crude  acetone  sold  by  Hasslacher, 
in  Kew  York,  by  boiling  the  redistilled  article  over  calcium 
chloride  under  a  reflux  arrangement  for  three  days,  and  then 
distilling.  Samples  prepared  by  first  converting  the  acetone 
into  acetone-sulphite  of  soda,  liberating  the  acetone  with 
sodium  carbonate,  distilling,  dehydrating,  and  again  distilling, 
gave  figures  identical  with  those  for  the  acetone  used. 
Acetone  purified  by  allowing  a  dilute  solution  to  stand  over 
permanganate  for  a  day,  dehydrating,  distilling,  &c.,  gave 
closely  agreeing  figures.  In  the  tables,  specific  gravity  is 
taken  to  mean  the  weight  in  grms.  of  1  cc.  (not  corrected 
for  vacuo)  at  the  temperature   of   observation.      In   other 

*  Read  before  the  Washington  Chemical  Society,  3Iarch  10, 1812. 


words  water  at  4°  is  taken  as  unity.  The  values  giv.  m 
by  Kosseti  s  table  (-Hiedennann's  Chem.  Kalendar.  26  )  for 
the  density  of  water  at  difTcrerit  temperatures  were  used  to 
determine  the  capacity  of  the  piknometcra. 

Table. 


1 'or  Cent. 
.\cetone. 

Wcijfht  of 

1  cc.  in 

Grms.  at 

15'^' 

WeiKht  of 

1  cc.  in 

Grms.  at 

20" 

Weittht  of 

I  ce.  in 

Gi-ims.  at 

25'' 

100 

79,72t; 

79,197 

78,c;o 

95 

HOJiH 

80,205 

!Kt 

82,197 

81,0.53 

Hr> 

•• 

8.3,588 

83,073 

SO 

84,981 

U.i-A 

7i> 

8B,442 

86,129 

S5/>33 

70 

88,085 

87,54i 

87,073 

<'>5 

89,271 

88,785 

88,282 

m 

90,147 

89,953 

«»,477 

5'} 

91,52C 

91,0.54 

!K).a»3 

r,o 

92,.549 

92,1)51 

91.673 

4.-) 

93,518 

a3,ft91 

92,67S 

40 

94,488 

94.075 

9.3,091 

35 

95,293 

94,!t31 

94.547 

30 

96,092 

95,748 

95.  HI 

25 

96,783 

96.490 

96.221 

20 

97,t-H 

97,210 

96,!»61 

15 

98,0.38 

97,831 

97,604 

10 

98,681 

98,513 

9S,W2 

•^ 

98,921 

99,169 

98,979     ■ 

0 

99.160 

99,826 

99,712 

Specific  Gravity  of  Acetone  Used. 

1.5"   079726 

16"    0-79620 

17°    0-79.514 

18"    0-79408 

19°    0-79302 

20"    0-79197 

21°    0-79107 

■22"    0-7898.S 

23"    0-78,St;9 

24"    0-787.50 

25°    0-7.S&30 


The  SolubiUti/  of  Acetone  in  Solutions  of  Carhohydrntes 

at   15",   25°,  and  .35°    C.     W.   II.   Krug.     J.  Anal,  and 

Appl.  Chem.  6,  1892,  188—189. 
The  author  has  continued  the  experiments  on  the  solubility 
of  acetone  in  solutions  of  carbohydrates. 

In  the  case  of  dextrose  it  was  found  that  with  a  10  per 
cent,  solution,  the  rule  which  had  been  obser^-ed  with  other 
solutions,  vaz.,  that  the  solubility  decreases  with  a  rise  in 
temperature,  was  reversed. 

In  a  10  per  cent,  dextrose  solution,  the  solubility  of 
acetone  increases  as  the  temperature  rises,  while  in  more 
concentrated  solutions  the  solubility  follows  the  common 
rule. 

The  solubility  in  10,  20,  and  30  per  cent,  sugar  solutions 
was  also  determined,  and  this  was  found  to  act  similarly  to 
maltose. 

It  seems,  therefore,  that  sugars  of  the  group  Ci.2H.^-.0ii 
behave  similarly  with  acetone,  while  sugars  of  the  group 
CsITiiO,-,  act  differently  from  the  above. 
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Solubility  of  Acetone  in  Dextrose  Solutions. 
100  grms.  dextrose  solution  dissolve  grms.  acetone  at- 


Dextrose. 

15° 

25° 

35° 

Per  Cent. 
10 

73G-75 

747-86 

761-54 

20 

255-28 

•247-71 

240-80 

30 

157 '54 

149-83 

142-53 

40 

86-95 

79-57 

74-03 

50 

36-16 

33-02 

31-18 

Solubility  of  Acetone  in  Maltose  Solutions. 
100  grms.  maltose  solution  dissolve  grms.  acetone  at- 


Maltose. 

15° 

25° 

35° 

Per  Cent. 
10 

353-63 

348-09 

342-03 

20 

185-40 

181-17 

176-86 

30 

119-90 

115-99 

112-37 

40 

78-35 

74-73 

70-53 

50 

46-17 

42-95 

39-82 

Solubility  of  Acetone  in  Sucrose  Solutions. 
100  grms.  sucrose  solution  dissolve  grms.  acetone  at- 


Sucrose. 

15°              j 

25° 

35° 

Per  Cent. 
10 

597-23 

581-84 

574-84 

20 

272 -53 

•263-19 

251-82 

30 

172-40 

1 

162-55 

150-61 

— D.  A.  L 

A    Method  for  the   Preparation   of   Acetylene.     M.    W. 
Travers.     Proc.  Chem.  Soc.  1893  [118],  15  —  16. 

WoHLER  showed  that  acetylene  could  be  produced  by  the 
action  of  water  on  calcium  carbide  CaC^,  which  may  be 
prepared  as  follows  on  a  large  scale  : — 

45  grms.  of  sodium  are  placed  at  the  bottom  of  an  iron 
bottle,  and  on  the  top  of  it  is  poured  an  intimate  mixture  of 
110  grms.  of  calcium  chloride  and  32  grms.  of  powdered  gas- 
carbon  well  dried  on  a  hot  iron  dish.  The  top  of  the  bottle 
is  then  screwed  on  and  the  bottle  placed  in  a  furnace  and 
heated  to  a  red  heat  for  half  an  hour ;  it  is  then  removed, 
cooled  with  water,  and  the  contents  broken  out 

The  resultant  mixture  is  dark  grey  in  colour,  and  contains 
IG  per  cent,  of  calcium  carbide  mixed  with  excess  of  carbon, 
added  to  make  the  mass  more  brittle,  sodmm  chloride, 
and  some  cyanide.  To  prepare  acetylene  a  portion  is 
placed  in  a  dry  distilling  flask  fitted  with  a  tap- funnel  and 
a  Avash-bottle  containing  caustic  soda,  and  hydrogen  is 
passed  through  to  eliminate  any  chance  of  explosion  from 
small  particles  of  free  sodium  which  are  occasionally  present; 
water  is  then  run  in  slowly  and  the  acetylene  evolved  in  a 
steady  stream. 

The  bottle  used  consists  of  a  12 -in.  length  of  2-in.  gas- 
pipe,  welded  up  at  one  end  and  screwed  at  the  other  to  fit 
a  2  in. — I  in.  reducing-socket,  which  is  fitted  with  a  2-ft. 
piece  of  ^-in.  pipe,  serving  both  as  neck  and  handle. 

For  every  grm.  of  sodium  used  250  cc.  of  acetylene  are 
obtained,  which  is  half  the  calculated  equivalent.— M.  W.  T. 


PATENT. 

The  Treatment  of  Amido-Guanidine  for  the  Manufacture 
of  a  New  Compound,  and  of  Products  derived  therefrom. 
J.  Y.  Johnson,  London.  From  the  "  Badische  Aniliu 
and  Soda  Fabrik,"  Ludwigshafen,  German)-.  Eng.  Pat. 
2194,  February  4,  1892.     (Second  Edition.) 

See  under  IV.,  page  142. 


XXI.-PHOTOaRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENT. 

Magnesium  Light  Cartridge  for  Photographic  Purposes, 
and  Process  for  Producing  Same.  E.  Hackh,  Stutt- 
gart, Germany.     Eng.  Pat.  20,119,  November  8,  1892. 

The  combustible  mixture  used  in  the  cartridge  is  prepared 
by  thoroughly  mixing  50  to  60  parts  of  meal  powder 
with  50  to  40  parts  of  magnesium  powder  in  a  revolving 
drum,  in  an  atmosphere  of  carbon  dioxide  or  nitrogen  -, 
fibres  of  asbestos  may  be  mixed  with  the  powder  in  order 
to  make  the  cartridge  burn  more  readily.  The  mixture  is 
then  made  up  into  cartridges  without  being  exposed  to  the 
air.— F.  S.  K. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

.  1  Method  for  the  Preparation  of  Acetylene.     M.  W, 
Travers.     Proc.  Chem.  Soc.  1898  [118],  15—16. 

See  under  XX.,  page  178. 


Powder-Nitrometer.     F.  M.  Horn.     Zeits.  f.  Angew. 
Chem.  1892,  358. 

See  under  XXIII.,  page  185. 


PATENTS. 


Improvements    in    Apparatus  for    Igniting    Safety-Fuses. 
H.  T.  Robinson,  Camborne.     Eng.  Pat.  1640,  January  27, 

1892. 

The  object  of  this  invention  is  to  provide  an  apparatus  for 
igniting  safety-fuses  without  exposing  flame  or  sparks.  The 
apparatus  is  made  "  in  the  form  of  a  pistol,  having  its 
barrel  divided  longitudinally,  the  one  half  hinged  to  the 
other  so  that  it  can  be  closed  on  it  like  a  lid,  and  held 
closed  by  a  fastening  at  the  side." 

The  barrel  being  opened,  the  fuse  with  a  cap  on  it  is 
placed  in  the  groove  thus  exposed,  and  then  the  lid  is  shut 
down  and  fastened.  The  fuse  and  cap  are  kept  in  position 
by  sharp  pins  on  the  inside  of  the  groove.  The  hammer  is 
made  with  a  recess  which  entirely  encloses  the  end  of  the 
cap  when  it  strikes  it,  and  thus  prevents  issue  of  sparks  or 
flame.— W.  M. 


Improved  Maynifacture  of  E.rplosives.  O.Imray,  London. 
From  M.  M.  itotten,  Berlin,  Germany.  Eng.  Pat.  6258, 
March  3i,  1892. 

The  object  of  this  invention  is  to  prevent  the  evaporation 
of  certain  constituents  from  some  explosive  mixtures 
formed  of  such  organic  compounds  as  naphthalene, 
anthracene,  phenanthrene,  alizarin,  camphor,  naphthol,  their 
sulpho  and  amido  compounds,  drying  oils  or  resins,  &c., 
and  "  nitrates,  chromates,  or  picrates  of  the  alkali  metals, 
or  of  cellulose  or  starch."  For  this  purpose  "  non-nitrating 
tar-oils  of  coal  and  anthacite  distillation  are  added,"  which 
enclose  the  volatile  constituents.     Such  explosive  mixtures 
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me  rendered  non-hyproscopio  by  the  further  admixture  of 
a  "  variiisli  or  lac  composed  of  collodion,  nitrocellulose, 
nitro-starcli,  caoutchouc,  gutta-percha,  or  resins." — \V.  M. 


An  Improved  Dijiutmite  Rocket.  H.  J.  Iladdan,  London. 
From  the  American  Carrier  Kockct  Company,  New 
Bedford,  Mass.,  (T.S.A.  Kng.  Pat.  18,277,  October  12, 
1892. 
This  invention  consists  in  "  the  comhination  with  a  self- 
propelling  projectile  or  rocket  of  a  tube  forming  the  tail  of 
the  projectile,  adapted  and  arranged  to  carry  explosives, 
an<l  a  time  and  percussion  fuse."  Three  means  of  firing 
the  main  explosive  fuse  are  provided :  a  time-fuse  which 
is  igniie<I  by  the  burning  mixture  ;  failing  this  a  percussion- 
fuse  contained  in  the  apex  of  the  rocket  will  fire  the  charge 
when  the  rocket  comes  in  contact  with  the  ground  vertically  ; 
or  if  it  strike  in  a  slanting  direction  certain  weights  held  in 
position  by  small  pins  will  break  the  latter  and  be  driven 
:igaiust  fulminatirg-caps,  and  thus  fire  the  charge  of 
explosive. — \V.  M. 


XXIII -ANALYTICAL  CHEMISTEY. 

ArPARATUS. 

The  Kstimation  of  the  Thermal  effect  of  Fuels  by  the 
Calorimeter.  W.  Hempel.  Zeits.  f.  angew.  Chem.  1892, 
389—393. 
II.  Huntk's  researches  clearly  prove  the  correctness  of 
Dulong's  formula  (in  most  practical  cases)  for  calculating 
the  heat  of  combustion  of  fuels  from  the  results  of  an 
organic  analysis.  The  calorimetric  methods  have  been 
meanwhile  simplified  to  such  an  extent  that  determinations, 
including  all  preparations,  may  now  be  easily'  carried  out  in 
the  space  of  one  hour.  From  purely  practical  reasons, 
therefore,  calorimetric  determinations  are  simpler  than  those 
implying  an  organic  analysis.  The  author,  who  has  worked 
out  his  method  long  before  P.  Mahler  (this  Journal,  1892, 
840),  endeavours  to  burn  carbon  at  the  lowest  pressure 
necessary  for  its  complete  combustion.  Experiments 
prove  that  in  an  atmosphere  of  oxygen  1  grm.  of  carbon 
burns  completely  into  carbonic  acid  at  a  pressure  of 
12  kilos,  per  square  cm.,  when  employing  an  apparatus  of 
250  cc.  capacity.  Under  the  atmospheric  pressure  the 
formation  of  soot  and  tar  could  not  be  avoided,  even  in 
pure  oxygen. 

An  average  sample  of  the  coal  to  be  tested  is  compressed 
into  a  cylinder  by  means  of  an  iron  mould  similar  to  that 
used  by  W.  Spring  in  his  investigations  on  the  chemical 
combination  of  the  elements  by  means  of  pressure.  Care 
is  taken  to  insert  in  the  coal-cylinder  a  platinum  wire 
0'  15 — 0"2  mm.  diameter  and  6  cm.  long. 

The  mould  consists  of  a  longitudinally  perforated  screw 
A  in  two  sections,  which  can  be  compressed  by  means  of  a 
female-screw    B.       The    cylindrical     stamp    C,    made   of 

Fiff.  1. 


l.ardened  steel,  fits  into  the  mould.  The  platinum  wire  is 
nttcd  mto  the  bottom-piece,  as  seen  in  Fig.  3.  by  securing 
itK  ends  with  wax  in  the  holes  «  and  in  tho  channels/.    Tho 

Fig.  2. 


mould  is  now  compressed  by  means  of  the  screw  then 
charged  with  1-5  grms.  of  coal-dust,  and  the  stamp  c'of  the 
press  IS  forced  down  upon  it,  thus  exerting  with  ease  a 
pressure  of  several  thousand  atmospheres.  The  coal- 
cylinder  is  separated  from  the  mould,  is  carefully  scraped 
from  any  loose  particles,  and  it.-,  weight  is  then  reduced  to 
about  I  grm.  The  weight  of  the  platinum  wire  has  to  be 
deducted  from  the  exactly  ascertained  weight  of  the 
cylinder. 

The  combustion  is  effected  in  the  iron  autoclave  repre- 
sented in  Fig.  3.  This  is  composed  of  an  iron  tube  by 
screwing  and  soldering  in  a  bottom  10  mm.  thick  and  a 
tap  about  30  mm.  thick  ;  the  vessel  so  formed  holds  about 
250  cc.  and  must  be  tested  to  50  atmospheres  pressure. 
The  head-piece  A  is  provided  with  a  screw- valve  a,  and  can 
be  fixed  to  a  flange  by  means  of  bolt-holes  b.  It  holds  an 
iron  peg  c  and  an  insulated  iron  oeg  d,  in  which  are 
screwed  and  soldered  two  platinum' wires  0-8  mm.  thick, 
/  and  g,  fastened  to  the  fireclay  basin  e. 

Fig.  3. 
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Peg  d  is  insulated  by  means  of  a  thin  piece  of  rubber- 
tubing  /,  which  is  passed  through  the  perforation  and 
slipped  over  the  conical  extension  of  d  ;  the  upper  end  of 
the  rubber-tubing  is  pulled  and  peg  d  sharply  inserted.  To 
prevent  the  combustion  of  the  insulated  rubber-tubing  the 
same  is  protected  with  a  layer  of  asbestos.  The  wires  of 
the  coal-cylinder  are  wound  round  the  platinum  wires/ and 
g,  the  head-piece  put  on,  and  a  tight  joint  produced  by 
means  of  lead  strips. 

The  vessel  is  now  charged  with  oxygen  up  to  12  atmo- 
.«pheres,  preferably  with  compressed  oxygen,  which  contains 
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ouly  0*2  per  cent,  of  carbonic  acid  and  4 — 5  per  cent, 
nitrogen.  The  pressure  is  again  released  in  order  to 
eliminate  the  bulk  of  the  nitrogen,  the  apparatus  is  re- 
charged to  12  atmospheres,  and  suspended  in  the  metal 
vessel  G  containing  1  litre  of  water.  This  again  is  suspended 
in  the  wooden  vessel  H,  leaving  a  space  of  about  2  cm. 
between  the  sides.  A  thermometer  K  admitting  the  reading 
of  '„^  and  a  mixer  X  complete  the  apparatus.  The 
thermometer  remaining  constant  for  about  five  minutes, 
connexion  is  made  with  the  poles  of  a  battery  by  means  of 
mercury  cups  i  and  k,  and  the  agitator  kept  in  motion  until 
the  temperature  begins  to  recede,  which  may  take  place  in 
a  quarter  of  an  hour. 

The  thermal  capacity  of  the  whole  apparatus  is  estimated 
by  the  combustion  of  pure  sugar  or  sugar-carbon,  the  heat 
of  combination  of  which  is  known,  and  employing  it  in 
quantities  sufficient  to  produce  about  the  same  heat  as 
1  grm.  of  average  coal.  Errors  due  to  radiation,  formation 
of  nitric  acid  from  nitrogens,  &c.  are  thus  allowed  for,  and 


this  way  of  estimating  the  thermal  capacity  is  unquestionably 
preferable  to  the  usual  method  of  weighing  the  vessel. 

There  is  always  a  certain  quantity  of  sulphurous  and 
sulphuric  acid  formed,  due  to  the  presence  of  sulphur  in 
coals.  Direct  experiments  prove,  however,  that  internally- 
oxidised  iron  vessels  may  be  used  without  causing  any 
error. 

In  analysing  substances  rich  in  hydrogen  the  pressure  ia 
the  autoclave  varies  and  would  have  to  be  recalculated ; 
this  is,  however,  not  the  case  with  pure  carbon,  pure 
cellulose,  and  all  similar  carbohj'drates. 

The  following  table  contains  comparative  figures  obtained 
by  calorimetric  determinations  and  by  organic  anilyses, 
employing  for  the  latter  the  formula — 

Heating  value  =  80'8  C  +  344-6  (H  -  ^)   x   23  S 

substituting  for  C,  H,  O,  and  8  the  percentage  amount  of 
the  respective  elements. 


Ash. 

Water, 

S 

N 

C 

1 

H 

0 

Heating  Value 

Coiils. 

Found. 

Calculated. 

5fo. 

1 

0-5 

6-85 

1-5 

2-6 

67-45 

5-3 

6-8 

6,958                  7,019 

2 

ii-2 

6'64 

1-5 

2-ti 

67-31 

5*3 

7-45 

6,958        1           7,016 

3 

5-31 

7-25 

o-y; 

1-8 

72-30 

5-3 

7-17 

7,471                  7,351 

4 

5-38 

(i-W 

0-97 

1-4 

72-70 

5-1 

7-18 

7,471        !           7,345 

5 

Vi 

!fl 

0"7o 

3-1 

72-25 

5-7 

4-7 

7,540        '           7,613 

6 

fi 

'         1-7 

1-4 

72-10 

0-4 

0-4 

5,619 

5,981 

These  figures  are  taken  from  a  series  of  experiments  on 
the  firing  of  boilers,  undertaken  for  the  Saxon  Government. 
All  calorimetric  determinations  not  agreeing  to  0  -  02°  have 
been  rejected.  The  errors  of  ihe  method  are  very  likely 
within  0-5  per  cent.,  and  in  many  instances  complete 
agreement  has  been  obtained. — H.  A. 


The  Gas  Flame  as  a  Source  of  Error  in  Chemical  Opera- 
tions.    A.  Lieben,  Monatshefte,  13,  1892,  286—298. 

The  author  finds,  as  others  have  found  before,  that  in  almost 
every  case  where  a  liquid  is  evaporated  over  a  gas-flame,  even 
when  a  water-bath  is  between  the  evaporating  basin  and  the 
flame,  sulphuric  acid  or  a  sulphate  is  to  be  detected  in  the 
liquid  after  a  time.  Most  sulphuric  acid  was  absorbed  by 
solution  of  bases  ;  neutral  solutions  of  salts  of  strong  acids, 
e.g.,  sodium  chloride,  came  next  in  order  of  quantity  absorbed, 
then  distilled  water,  then  barium  chloride  solution  acidified 
with  hydrochloric  acid,  and  finally  hydrochloric  acid  itself, 
in  which  no  sulphuric  acid  could  be  detected  after  evaporation. 
The  following  quantitive  results  were  obtained  by  evaporating 
in  dishes  covered  with  a  funnel  on  the  water-bath  ;  the 
funnel  may  be  reasonablj-  supposed  to  increase  the  amount 
of  sulphuric  acid  absorbed  by  drawing  the  products  of 
combustion  more  directly  over  the  dish: — (1.)  Two  litres  of 
a  solution  of  formic  acid,  free  from  sulphuric  acid,  were 
neutralised  ^s-ith  barium  carbonate  and  evaporated  with 
excess  of  barium  carbonate;  the  dry  residue  left  0-0763 
grm.  of  barium  sulphate  when  dissolved  in  hydrochloric 
acid.  (2.)  A  solution  of  barium  acetate  was  evaporated 
for  42  hours,  the  volume  being  kept  constant  by  addition  of 
distilled  water;  0-213  gram,  of  barium  sulphate  was 
precipitated.  (3.)  Very  dilute  baryta  water  was  evaporated 
for  35  hours,  the  volume  being  kept  constant  by  addition 
of  distilled  water;  0-109  grm.  of  barium  sulphate  was 
obtained. 

It  is  better  to  evaporate  without  any  cover  ;  dilute  sodium 
hydroxide  solution  thus  treated  absorbed  sulphuric  acid 
equivalent  to  0-036  grm.  of  barium  sulphate  in  35  hours 
It  was  found  that  calcium  carbonate  and  alkaline  carbonates 
contain  sulphates  when  they  have  been  ignited  in  a  platinum 
crucible  over  a  gas-flame. 

The  author  conclusively  proved  that  the  coal-gas  was 
the    source    of    the    sulphur  ;    his    supply   contained   no 


sulphuretted  hydrogen,  so  that  other  sulphur  compounds 
must  have  been  present.  No  determinations  of  the  sulphur 
in  the  gas  were  made.  The  products  of  the  combustion 
contained  both  sulphur  dioxide  and  sulphuric  acid,  and 
both  could  be  detected  in  distilled  water  which  had  been 
evaporated,  but  only  the  latter  in  solutions  of  caustic  soda 
and  sodium  acetate ;  it  would  seem  that  the  presence  of 
these  salts  facilitates  the  oxidation  of  the  sulphurous  acid. 
Liquids  evaporated  over  Berzelius'  spirit-lamp  were  free 
from  sulphur  acids.  References  to  other  work  on  the 
subject  (compare  Ev.  Meyer,  this  Journal,  1890,  968) 
conclude  the  paper. — A.  G.  B. 


Pellet's  "  Conducting  "  Tjibe  QDurchflussrohre)  for  Con- 
fitiuous  Polarisation.  11.  Lohr.  Zeits.  f.  angew.  Chem. 
1892,  377  (Deutsch.  Zucker,  1892). 

According  to   the   author.  Pellet's  polarimeter  tube  (see 
figure)  may  be  employed  with  advantage.     A  200  mm.  tube 
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of  7  mm.  internal  diameter  holds  about  8  cc.  of  liquid,  and 
40  cc.  of  solution  at  most  are  required  to  displace  the  same. 
The  tube  iis  supplied  by  the  maker  is  fitted  with  a  straii^ht 
filling  tube  ;  consequently,  if  by  accident  the  funnel  over- 
flows, the  pohirimeter  may  be  soiled.  To  avoid  this,  Miiller 
and  also  (,'lerc  give  the  side-tube  a  curved  form,  thus  (/),  so 
tbat  the  lower  portion  of  the  curve  projects  beyond  the 
trough  of  the  polarimeter.  The  tube  may  be  prevented 
from  tuud)ling  over  when  in  the  instrument  by  means  of 
a  rubber  band  passing  round  the  trough  iind  attached  to  two 
hooks  screwed  into  the  metal  disc  at  the  funnel  end  of  the 
tube.— H.  T.  1'. 


Pellet's  Polarimeter  Tube.     A.  Stift. 
Zucker,  1892,  265. 


Oesterr.  Zeits. 


In  using  Pellet's  polarimeter  tube  it  is  almost  impossible  to 
prevent  the  presence  of  air-bubbles.  In  Schmidt  and 
Haensch's  raoditication  the  filling  tube  no  longer  communi- 
cates directly  with  the  interior  of  the  polarising  tube,  but 
by  means  of  a  canal,  0*5  mm.  in  diameter,  parallel  to  it, 
ending  within  2  mm.  of  the  cover-glass,  and  thence  con- 
nected with  the  tube  interior  by  a  small  groove.  The  above 
dimensions  are  reduced  to  0*3  mm.  and  0"9  mm.  in  the 
case  of  Kusehe's  improved  tube.  iVir-bubbles  hardly  ever 
stick  in  such  tubes  ;  or  if  they  do,  can  be  easily  expelled  by 
lifting  one  end  of  the  tube  and  blowing  down  the  feed-pipe. 
(See  previous  abstract.) — H.  T.  P. 


The  condenser  proper  consists  of  two  concentric 
metal  cylinders,  in  the  centre  of  which  is  situated  a  con- 
densing cone  made  of  corrugated  brass.  Brass  rings  with 
jagged  edges  are  slipped  over  the  ends  of  the  cone  and 
outer  cylinder  respectively  and  serve  to  effect  the  equable 
distribution  of  the  condensed  liquid  over  the  material  being 
extracted.     Cooling  water  is  supplied  by  means  of  the  tubes 


Metallic   "Inverted"    Condenser.      E.    Donath.     Zeits.    f. 
angew.  Chem.  1892,  355—356. 

The  condenser,  which  is  figured  below,  is  to  be  recom- 
mended on  account  of  its  small  size  and  compactness,  and 
the  fact  that  no  cork  connexions  are  required.  In  the  drawing 
(one-fifth  real  size)  it  is  shown  adapted  to  an  extractor. 
The  condenser  is  suspended  in  the  latter  by  means  of  a  flat 
brass  collar  resting  on  the  edge  of  the  extractor,  which  must 
be  ground  perfectly  true  in  order  to  secure  a  good  contact. 


a  and  b.  It  will  be  Been  that  condensation  takes  place,  not 
only  in  the  inner  cone,  but  also  on  the  outer  surface  of  the 
condenser. — II.  T.  P. 


A  Modified  Combustion  Furnace.     V.  Fuchs.      Ber.  25, 
1892,  2723—2724. 

By  several  improvements,  notably  in  the  form  of  tiles  and 
regulators,  the  author  claims  to  have  attained  considerably 
enhanced  protection  for  the  glass  tube,  better  regulation  of 
the  temperature,  and  considerable  economy  of  gas. 

— T.  L.  B. 


PATENTS. 

An    Improved    Thermometer.      .1.    Bruckner,     Thuringia, 
Germany.     Eng.  Pat.  20,114,  November  8,  1892. 

In  this  thermometer  the  bulb  or  container  is  replaced  by 
several  small  tubes,  circular  or  semi- circular  in  cross- 
section,  which  are  united  together  by  a  stay  or  core,  and 
opening  at  their  upper  ends  into  a  single  chamber  commu- 
nicating with  the  capillary  tube,  the  object  being  to 
provide  a  thermometer  which  will  indicate  changes  of 
temperature  more  quickly. — J,  C.  C. 


Improvements   in   Funnels   and   the   like.     G.   A.    Hartle, 
Stoke-on  Trent.     Eng.  Pat.  2800,  February  12,  1892. 

The  object  of  this  invention  is  to  provide  a  funnel  which  is 
not  liable  to  tip  over  ;  also  an  increased  freedom  of  escape 
for  the  liquid  when  once  it  has  passed  through  the  filtering 
medium ;  to  render  the  funnel  applicable  as  an  ordinary 
strainer,  and  to  permit  the  free  escape  of  air  from  the 
receiving  vessel.  The  funnel  carries  near  its  apex  an 
external  collar,  which  is  designed  to  rest  upon  the  receiving 
vessel.  On  the  inside  are  tapered  ribs,  which  are  deepest  at 
the  apex,  and  an  internal  circular  rib  a  little  above  the  apex, 
which  serves  to  support  a  wire-gauze  or  other  suitable 
strainer.  On  the  outside  of  the  spout  are  grooves 
terminating  in  the  collar,  so  as  to  allow  the  escape  of  air 
from  the  receiving  vessel. — J.  C.  C. 


INORGANIC  CHEMISTRY.— 
QUALITATIVE. 

Test  for  Strotitium  in  Presence  of  Calcium.  K.  P.  McElroy 
and  W.  D,  Biglo\v.  J,  Anal,  and  Appl.  Chem.  6,  1892, 
266. 

The  mixture  of  carbonates  of  calciimi  and  strontiiun 
obtained  in  the  ordinary  course  of  analysis  is  dissolved  in 
hydrochloric  acid  and  evaporated  to  crystallisation  on  a 
water-bath.  The  residue  is  dissolved  in  50  per  cent, 
aqueous  acetone,  mixed  with  a  solution  of  potassium 
chromate  in  the  same  solvent  and  rendered  alkaline 
by  a  drop  of  ammonia ;  anhydrous  strontium  chromate 
immediately  commences  to  separate,  and  after  about 
10  minutes  no  more  strontium  remains  in  solution. 
Whereas  the  calcium  is  not  precipitated,  although  after 
some  hours  a  few  crystals  of  the  chromate  may  form.  The 
acetone  may  be  replaced  by  dilute  alcohol  (compare 
Fresenius  and  Ruppert,  this  Journal,  1892,  776).— D.  A.  L. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

A  Method  for  Estimating  Sulphur  in  Coal  and  in  Organic 
Substances.  W.  Hempel.  Zeits.  f.  ang.  Chem.  1892, 
393 — 394. 
Berthklot  estimates  the  sulphur  contained  in  organic 
compounds  by  simply  burning  the  material  in  his  calori- 
metric  bomb.  Experiments  show  that  the  same  reaction 
may  be  carried  out  quantitatively  in  a  glass  flask,  and  a 
very  exact  and  quick  method  is  thus  obtained. 
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The  substance  to  be  analysed  is  preferably  compressed 
in  the  shape  of  a  small  cylinder  as  described  in  the  author's 
article  on  "  The  Estimation  of  the  Thermal  Effect  of  Fuels, 
&c."  (this  Journal,  1893,  p.  179).  The  combustion  is 
carried  out  in  a  glass  flask  holding  10  litres,  and  which 
can  be  closed  •w-ith  an  india-rubber  stopper  proWded  with 
three  perforations.  One  of  the  glass  tubes  passing  through 
these  perforations  is  provided  Avith  a  tap  and  a  cylinder 
holding  say  50  cc.  Two  long  platinum  wires  about  6  mm. 
in  diameter  are  fused  into  the  other  two  glass  tubes  ;  one 
wire  holds  at  its  lower  end  a  small  platinum  basket,  made 
by  folding  up  a  small  piece  of  platinum  gauze,  and  standing 
about  25  mm.  above  the  bottom  of  the  flask.  Tubes  b  and 
c  (see  Fig.  1)  are  charged  with  mercury  in  order  to  obtain 


Fig.  1. 


^./ 


better  contact  with  the  poles  of  a  batterv  of  six  cells. 
When  not  in  use  these  tubes  are  corked  up. 

\\Tien  carrying  out  an  experiment  the  india-rubber 
stopper  is  taken  out  of  the  flask,  the  substance  placed  in 
the  platinum  basket,  and  its  igniting  wire  wound  round  the 
wires  d  and  e  in  such  a  manner  as  to  cause  the  cun-ent  to 
pass  through  the  same.  The  flask  is  now  filled  with 
distilled  water,  closed  with  an  ordinary  cork,  inverted,  and 
placed  in  a  basin  of  water  in  such  a  manner  that  the  neck 
is  just  immersed  in  water.  The  cork  is  now  taken  out 
and  the  flask  filled  with  oxygen,  the  cork  replaced,  and 
the  bottle  reversed.  The  stopper  is  taken  out  (wherebv 
no  appreciable  quantity  of  the  heavier  oxygen  is  replaced 
by  air)  and  the  platinum  basket  lowered  in  the  flask.  The 
rubber  stopper  is  tied  to  the  flask  with  some  ■wire,  the 
apparatus  connected  to  the  poles  of  a  batterv,  and  the 
combustion  allowed  to  proceed.  The  reaction  being  com- 
pleted the  apparatus  is  cooled  by  water  so  as  to  condense 
the  bulk  of  the  aqueous  vapours.  A  mixture  of  100  cc. 
of  distilled  water,  5  cc.  of  hydrochloric  acid,  and  a  small 
drop  of  pure  bromine  are  now  introduced  by  opening  the 
tap  of  the  cylindrical  vessel,  and  the  whole  allowed  to  rest 
until  the  vapours  have  completely  disappeared,  which 
might  take  an  hour.  The  sides  of'  the  flask  are  rinsed 
out  with  the  contained  liquor,  the  flask,  basket,  and  wires 
washed  systematically,  each  with  75  cc.  of  water,  the  whole 
liquid  is  filtered,  then  precipitated  with  barium  chloinde, 
and  the  barium  sulphate  is  subsequently  ignited,  purified, 
and  weighed. 

Carried  out  in  this  way,  two  analyses  of  a  milk-casein 
yielded  concordantly  0-74  per  cent,  of  sulphur.  According 
to  Hammarsten's  exact  determinations  the  sulphur  varies 
between  0*74 — 0-79  per  cent. 

Different  varieties  of  brown  coal  give  the  following 
comparative  results,  showing  that  the  method  leaves 
nothmg  to  be  desired  as  regards  simplicity,  speed,  and 
exactness  : — 


lu  the  Glass 
Flask. 


By  Eschka's 
Method. 


Sample  I 

Sample  II ' 

Sample  III I 


I'er  Cent  S. 
0-74 


0-86 
0'95 


Per  Cent  S. 
0'66 


0-85 
0-91 


-H.  A. 


The   Estimation  of  Aluminium   in    Steel.     W.    Schoneis, 
Stahleisen,  1892. 

From  5  to  10  grms.  of  borings  are  dissolved  in  nitric  acid 
of  1*2  sp.  gr.,  the  solution  evaporated  to  dryness,  and  the 
residue  carefully  heated  to  ignition,  in  order  to  eliminate  all 
nitrous  fumes.  The  oxides  thus  obtained  are  finely  ground 
in  an  agate  mortar,  fused  in  a  silver  dish  with  solid  caustic 
potash  free  from  alumina,  and  ignited.  The  mass  is  cooled, 
treated  with  hot  water,  filtered,  and  washed.  The  filtrate  is 
now  acidified  with  hydrochloric  acid,  the  alumina  pre- 
cipitated with  ammonia,  and  weighed.  Basic  Martin- steel 
yields  an  alumina  free  from  silica,  whilst  that  obtained  from 
acid  Martin-steel,  crucible-steel,  and  ferro-aluminium  is 
contaminated  with  silica.  It  may  be  purified  by  treatment 
with  hvdrofluoric  acid  solution  on  the  water-bath. — H.  A. 


Estimation  of  Lead.  L.  Medicus.  Eer.  25,1892,2490— 2492. 

The  author  aims  at  getting  for  technical  purposes  a  rapid 
method  for  estimating  lead  in  galenas.  The  proposal  is  to 
obtain  the  lead  as  chloride  by  means  of  hydrochloric  acid, 
to  dissolve  this  in  potash  and  precipitate  the  carbonate  by 
means  of  carbon  dioxide.  The  carbonate  is  next  dissolved 
in  nitric  acid  and  electrolysed,  whereby  peroxide  of  lead  is 
obtained.  Results  of  trials  with  chloride  of  lead  agree  very 
well.  Experiments  were  also  carried  out  by  precipitating 
the  lead  as  peroxide  from  the  potash  solution  by  means  of 
bromine,  but  the  numbers  obtained  were  too  high. — T.  L.  B. 


lodometry.     T.  Salzer.     Zeits.  Analyt.  Chem.  31,  1892, 
976—381. 

This  paper  is  of  a  controversial  character  and  refers  chiefly 
to  Topf's  work  entitled  "  Some  Errors  in  lodometry."  Zeits. 
Analyt.  Chem.  26. 

The  conclusions  arrived  are  : — 

1.  A  decinormal  solution  of  pure  sodium  thiosulphate 
may  be  regarded  as  of  correct  strength  so  long  as  a  sample 
when  treated  with  a  slight  excess  of  iodine,  followed  by 
barium  nitrate,  gives  no  precipitate  of  barium  sulphate. 

2.  Such  a  solution  to  which  0*2  per  cent,  of  ammonium 
carbonate  has  been  added,  remains  almost  absolutely 
unchanged  for  a  very  long  period  of  time  ;  but  only  gives 
correct  results  when  its  strength  as  determined  in  different 
wajs  (o.  By  titration  against  iodine  until  disappearance  of 
the  yellow  or  blue  colour ;  b.  By  titration  with  iodine 
until  appearance  of  the  colour)  is  found  to  be  the  same.  A 
more  or  less  prolonged  period  of  storage,  depending  appa- 
rently on  the  composition  of  the  ammonium  carbonate,  is 
required  before  this  requirement  is  attained.  Of  course  the 
test  given  under  1  also  applies  in  this  case. — H.  T,  P. 


The  Estimation  of  Aluminium  Phosphate  by  Precipitation 
icith  Ammonia  or  an  Alkaline  Acetate.  C.  Glaser.  Zeits. 
Analyt.  Chem.  31,  1892,  383—388. 

The  ordinary  method  of  determining  aluminium  and  ferric 
phosphates  in  phosphatic  minerals,  by  precipitation  with 
ammonia  or  an  alkaline  acetate,  may  lead  to  very  discordant 
results,  especially  in  presence  of  much  alumina,  owing  to 
the  fact,  discovered  by  the  author,  that  aluminium  phosphate 
readily  parts  with  more  or  less  of  its  phosphoric  acid, 
tending  to  form  a  basic  salt.  When  ammonia  is  employed 
as  precipitant  this  loss  appears  to  be  unavoidable ;  but  a 
precipitate  normal  in  composition  is  obtained  by  the  acetate 
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method  by  operating  at  a  temperature  not  exceeding  70°  C. 

The  followiiifj  proress  is  therefore  recommended : — A  few 
drops  of  11  solution  of  methyl-orange  arc  added  to  the  acid 
solution  of  the  plios[>h)ite  and  then  ammonia  until  the 
reactiou  is  only  ver}'  faintly  acid.  In  presence  of  free 
clilorine,  ammonia  must  first  be  added  in  slight  excess,  then 
the  indicator,  and  finally  dilute  hyi'.rochloric  acid  until  the 
liciuid  just  becomes  clear.  From  this  solution  the  aluminium 
and  ferric  phosphates  are  completely  precipitated  by 
warminp  to  70"  C.  with  a  sutficiency  of  ammonium  or  sodium 
acetate.  The  precii)itate  must  be  redissolved  in  hydrochloric 
acid  and  reprecipitated  with  acetate  and  a  little  sodium 
phosphate  as  before,  in  order  to  remove  traces  of  mechanically 
retained  calcium  phosphate.  The  precipitate  is  then  washed 
with  water  at  70"  C,  dried,  ignited,  and  weighed  as  usual. 
If  th'j  precipitate  has  not  been  fused  by  excessive  heating 
the  iron  may  be  separated  b}-  melting  it  for  10  minutes  with 
pure  sodium  carbonate,  dissolving  the  fused  mass  in  hot 
water  and  filtering  off  the  ferric  oxide.  The  latter  must  be 
purified  from  adhering  alkali  by  resolution  and  reprecipita- 
tion  with  ammonia.  When  an  insufficient  quantity  of  sodium 
carbonate  is  employed  in  the  above  process,  the  filtrate  from 
the  ferric  oxide  sometimes  deposits,  on  cooling,  a  white, 
dense  precipitate  consisting  of  basic  aluminium  phosphate 
(AI3P2O;)  ;  it  is  well,  therefore,  to  filter  and  wash  as  hot  as 
possible.  The  bad  results  furnished  by  the  old  acetate  and 
ammonia  methods  are  probabh-  due  to  the  formation  of  this 
compound. — H.  T.  I*. 


Estimation  of  Nitrogen  in  JVitrates.  C  Arnold  and 
K.  \Vedemeyer.     Zeits.  Anal.  Chem.  31,  1892,  389—392. 

'I'hk  authors  have  improved  on  Arnold's  older  combustion 
process  (this  Journal,  1885,  370),  which,  although  generally 
applicable,  has  not  been  largely  employed,  owing  to  the 
number  of  precautions  to  be  observed.  The  new  method  is 
eivsy  and  rapid  and  gives  excellent  results  when  applied  to 
organic  and  inorganic  nitrates  (with  the  exception  of 
pyridine  and  quinoline  nitrates).  With  nitro-bodies  and 
nitrites,  however,  the  results  are  not  satisfactory,  being 
1 — 2  per  cent.  low.  But  in  these  cases  the  original  method 
j'ields  good  results.  The  details  of  the  process  are  as 
follows: — A  combustion  tube,  45  cm.  long,  10 — 12  mm. 
internal  diameter,  is  first  charged  with  a  column  (5  cm.) 
of  a  mixture  of  one  part  of  sodium  formate  and  uine  parts 
of  soda-lime,  and  then  with  a  layer  (25 — 28  cm.)  of  the 
substance  to  be  analysed  incorporated  with  a  mixture  of 
sodium  formate,  soda-lime,  and  powdered  crystals  of  sodium 
thiosulphate,  each  one  part ;  dehydrated  sodium  thiosulphate 
two  parts  ;  and  finally  with  a  column  (10  era.)  of  the  soda- 
lime  and  formate  mixture.  The  various  mixtures  are 
coarsely  powdered  and  tapped  well  down  in  the  tube,  so 
that  no  air-channel  is  left.  After  placing  the  tube  in  the 
furnace  the  front  portion  is  rapidly  heated,  and  the  com- 
bustion proceeded  with,  no  particular  precautions  being 
observed.  Only,  care  must  be  taken  that  the  evolution  of 
gas  is  not  too  rapid,  and  the  receiver  containing  the 
standard  acid,  should  be  placed  in  cold  water.  Finally 
the  rear  end  of  the  tube  is  heated,  and  heating  is  continued 
until  no  more  water  distils  over.  The  whole  operation 
requires  about  50 — 60  minutes.  The  distillate  is  only 
occasionally  slightly  turbid.  The  substitution  of  copper- 
foil,  pumice,  &c.,  for  the  front  layer  of  soda-lime  and  formate 
rendered  direct  titration  impossible,  owing  to  the  large 
quantities  of  sulphur  which  distilled  into  the  receiver. 
— H.  T.  P. 

The  Separation  of  Iron,  Manganese,  and  Calcium  by  the 
Acetate  and  Bromine  Methods.  R.  B.  Riggs.  Journ. 
Anal,  and  Appl.  Chem.  6,  94 — 100. 

Thk  author  found  that  when  precipitating  iron  as  basic 
acetate  a  large  excess  of  ammonium  acetate  should  be 
avoided,  and  the  precipitate  should  not  be  digested  too 
vigorously,  nor  too  long.  In  neutralising  the  solution, 
previous  to  the  acetate  separation,  a  slight  precipitate  of 
manganese,  due  to  oxidation,  is  nearly  always  formed.  It 
cannot  be  wholly  avoided,  though  the  presence  of  ammonium 
salts  lessens  the  amount.  In  precipitating  manganese  from 
an  ammoniacal  solution  by  means  of  bromine  the  presence 


of  acetates  is  desirable.      But  the  bromine  should  be  added 

to  the  hot   ammoniacal  solution,  an  this  will  insure  a  more 
uniform  oxidation. 

When   the   quantity   of  manganese  or   calcium   exceedK 
0-02  grm.,  a  double  precipitation  is  necessarj-. — L.  de  K. 


Estimating  Small  Proportions  of  Silver  and  Gold  in  Base 
Metals,  Mattes,  cVc.  C.  Whitehead.  Jour.  Anal,  and 
Appl.  Chem.  6,  1892,  262—266. 

The  following  method  is  suitable  for  the  bullion  valuation 
of  zinc,  iron,  nickel,  &c.,  as  well  as  of  the  arsenides  of  iron 
and  copper.  A  convenient  quantity  of  the  substance  is 
heated  with  sufficient  nitric  acid  for  complete  solution  until 
nitrous  fumes  cease  to  be  evolved,  the  solution  is  diluted, 
stirred  with  plenty  of  lead  acetate,  and  when  that  is 
dissolved,  1  cc.  of  dilute  sulphuric  acid  is  added ;  any  sus- 
pended gold  then  speedily  settles  with  the  lead  sulphate  and 
is  collected,  cupelled.  Sec,  in  the  ordinary  manner.  The 
solution  is  divided  into  two  portions,  which  are  separately 
precipitated  with  a  strong  solution  of  sodium  bromide  ;  the 
precipitates  are  each  collected  and  washed  thoroughly  with 
cold  water,  and  the  two  lots  of  silver  bromide  reduced, 
cupelled,  &c.,  separately  in  the  ordinary  way,  using  a  low 
temperature  for  the  cupellation. — I).  A.  L. 


ORGANIC  CHEMISTRY.— QUALIT A  FIVE. 

The    Detection    of     Sugar    by    Means    of    a-Naphthol. 
G.  Rapp  and  K.  Besemfelder.     Deutsch.  Zucker,   1892, 

538. 

The  authors  employ  the  apparatus  shown  below.  It  con- 
sists of  a  stout  test-tube,  2  cm.  in  diameter,  connected  by 
means  of  a  capillary  tube  b,  reaching  right  to  the  bottom, 
with  a  bulb  G  and  a  stoppered  vessel  B.     The  funnel  d  is 


fused  to  the  neck  of  the  tube.  The  apparatus  is  employed 
as  foUows  :  2—3  drops  of  an  alcoholic  solution  (20  per 
cent.)  of  a-naphthol  are  placed  in  the  funnel  d  and  then  the 
liquid  to  be  examined  is  poured  in  uutil  the  tube  is  one- 
quarter  filled.  The  stopper  of  the  vessel  B  (previously 
filled  with  strong  sulphuric  acid)  is  then  removed,  so  that 
the  acid  may  flow  into  the  lower  portion  of  the  tube.  In 
presence  of  sugar,  a  violet  zone  appears  at  the  line  of 
demarcation  of  the  two  liquids,  which  gradually  spreads  by 
diffusion.  A  solution  of  sugar  containing  only  one  part  per 
10,000,000  still  yields  a  pale  lilac  coloration ;  whilst  in 
presence  of  more  than  0  •  2  per  cent,  of  sugar  blackening 
occurs  immediately.  It  is  stated  that  the  apparatus  has 
already  done  good  service,  in  detecting  leakages  in 
evaporating  stations. — H.  T.  P. 
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The   Detection   of  Foreign   Fats  in   Butter.     J.  Erdelyi. 

Zeits.  Anal.  Chem.  31,  1^92,  407—410. 
Thk  test  described  is  a  qualitative  one  and  is  based  on  the 
fact  that  a  solution  of  pure  butter  in  cumene  when  cooled 
to  0°  C.  remains  perfectly  clear  for  at  least  one  hour — in 
most  cases  very  much  longer — whilst  in  presence  of  foreign 
fats  a  more  or  "less  pronounced  turbidity  is  developed  after 
1 — li  hour's  standing.  In  all  the  cases  examined  by  the 
author  the  differences  in  behaviour  between  pure  and 
adulterated  butters  were  most  marked,  so  that  no  difficulty 
was  experienced  in  diagnosing  impure  samples.  The  test  is 
carried  out  as  follows  : — The  clear  filtered  butter  is  allowed 
to  stand  in  a  cool  place  (ice-chest)  for  24  hours ;  2  cc.  are 
then  measured  into  a  clean,  perfectly  dry  test-tube,  and 
6  cc.  of  cumene  are  added.  After  standing  for  24  hours  at 
the  ordinary  temperature,  the  tube  is  placed  for  one  hour  in 
a  vessel  containing  crushed  ice,  and  is  then  withdrawn  at 
intervals  for  a  moment  for  examination.  A  list  of  examples 
is  given.— H.  T.  P. 


OR  GANIC  CHE  MIS  TR  Y.— Q  UANTI TA  TI VE. 

The    Extraction   and   Estimation    of  Caffeine  in    Teas. 

P.Cazeneuve  and  A.  Bietrix.     Monit.  Scient.  1892  [4]  6, 

253—256. 
ExTRACTiox  OF  Caffeixe. — This  alkaloid  is  most  advan- 
tageously extracted  from  tea,  which  contains  in  the  mean 
from  2  to  4  per  cent,  of  caffeine,  coffee  containing  only 

0-8 1  per  cent.     The  oldest  method  of  extraction  consists 

in  precipitating  an  aqueous  infusion  of  tea  with  ammoniacal 
lead  acetate,  subsequently  filtering,  removing  the  excess  of 
lead* by  sulphuretted  hydrogen,  and  evaporating.  A  method 
proposed  by  Cazeneuve  and  Caillol  in  1877  is  to  mix  the 
tea  with  half  its  weight  of  lime,  moisten  wth  water,  and 
dry  on  the  water-bath.  It  is  then  extracted  for  two  hours 
with  chloroform.  On  distilling  off  the  chloroform,  taking 
up  with  a  little  hot  water,  and  decolourising  by  animal 
charcoal,  the  caffeine  is  obtained.  For  this  process  Petit 
substituted  the  following,  which  was  introduced  into  the 
"Co(fe.r"  : — The  pulverised  tea  to  be  heated  for  some 
minutes  on  the  water-bath  with  twice  its  weight  of  water, 
and  then  the  moist  powder  to  be  extracted  with  chloroform, 
&c.  To  this  modification  there  are,  however,  grave  objec- 
tions, for  the  tea  so  extracted  when  subsequently  treated 
with  lime  and  again  extracted  gives  a  further  yield  of 
caffeine  ;  and,  furthermore,  the  extraction  with  chloroform 
of  a  moist  material  seems  scarcely  rational. 

Estimation  of  CaffeYxe. — For  quantitative  purposes  it 
is  pointed  out  that  the  use  of  hme  (or  oxide  of  lead)  is 
absolutely  necessary,  otherwise  the  resulting  product  is 
impure. 

Loche  proposed  to  take  10  grms.  of  tea  and  treat 
repeatedly  with  hot  water,  filter,  mix  the  filtrate  with 
15  grms.  of  magnesia,  evaporate  to  dryness,  extract  the 
residue  with  chloroform,  remove  the  latter  by  evaporation, 
and  dry  at  10.5^. 

Paul  and  Cownley  (Pharm.  J.,  1877)  give  the  following 
method : — Five  grms.  of  tea  are  moistened  with  warm 
water  and  then  dried  on  the  water-bath,  the  dried  residue  is 
extracted  with  86  per  cent,  of  alcohol,  the  alcohol  is 
evaporated  off,  and  the  aqueous  solution  of  the  extract  is 
treated  ^vith  a  few  drops  of  sulphuric  acid  to  remove  lime 
and  decolourise  ;  the  liquid  is  then  shaken  with  chloroform 
several  times,  and  the  chloroform  solution  shaken  with 
dilute  caustic-soda  solution  to  decolourise.  The  caffeine  is 
obtained  on  evaporation  of  the  chloroform.  This  process 
is  accurate,  but  long  and  tedious,  and  is  not  reliable, 
especially  seeing  that  caffeine  is  more  soluble  in  chloroform 
than  in  alcohol. 

An  examination  of  the  whole  of  these  processes  shows 
further  that  the  process  of  the  "  Codex  "  is  suited  neither 
for  extraction  nor  for  estimation :  that  Loche's  process  does 
not  allow  a  complete  extraction  ;  but  that  the  method  of 
Cazeneuve  and  Caillol  is  simple,  rapid,  and  sufficienth" 
accurate. 


The  subjoined  comparative 

table  is  interesting 

:— 

Process. 

Per  Cent. 

of 
Caffeine. 

Appearance  of  the 
Caffeine. 

Diu-ation 

of 
Operation 
in  Hours. 

3 

3 
3-80 
3-73 

Resinous,  greenish 

Very  resinous, 

blackish. 

Almost  colourless 

Ahuost  colourless 

7—8 

Loche 

I'aul  and  Cowuley  .... 
Cazeneuve  and  Caillol . 

12—24 

6 
3—4 

The  authors  append  some  results  of  caffeine  estimations 
which  they  have  made  :  — 

Green  Teas. 

Mark :  Pingsuey. 

Per  Cent,  of 
Caffeine. 

Gunpowder  tea,  extra 2  •  16 

"Imperial" 2*20 

„  Young  Hyson 2*73 

Mark :  Country. 

Gunpowder  tea,  Nos.  1—3 3*735 

"  Imperial " 3*00 

Young  Hjson 2" JO— 4*91 

Black  Teas. 

From  Province  Kianse. 

Per  Cent,  of 
Caffeine. 

Ningchow,  superior  quality 3"  77 

Keemum,  „  S'OS— 3-J>7 

Hollow,  „  2'72.5 

From  Hankow. 

Sheong  Sow  Rai,  ordinary  quaUty 3 '235 

Jiyhing,  „  3'15 

TaoYenConfa,  „  3'24o 

Pinking,  „  3'67 

From  Foochow. 

Pakling,  good  ordinary  quality 2"670— 2"725 

Paklum,  „  „  2*31.i— 2-59 

Jonfrong- Young,  „  3'17 

Yung  Kow,        „  „  3*29 

Chingwoo,  very  ordinary 2 '70 

From  Province  Fokien. 

Souchon,  Xo.  1 3*73 

Xo.  2 2-87 

Pekoe,  extra 3'50 

Tea  of  ordinary  aroma 2'80 

These  figures  confirm  what  is  already  known,  viz.,  that 
the  richness  in  caffeine  does  not  indicate  the  value  of  a  tea, 
of  which  the  quality  depends  mainly  on  the  essential  oils  and 
aroma.  The  results  of  such  determinations  may,  however, 
when  considered  in  conjunction  with  botanical  character, 
serve  to  distinguish  a  tea. — T.  L.  B. 


Testing  Oil  of  Cloves.     Uingl.  Polyt.  J.  285,  19- 

For  the  commercial  valuation  of  oil  of  cloves  Thorns 
proposes  to  determine  theeugenol  in  the  form  of  its  benzoyl- 
derivative.  Five  grms.  of  the  oil  are  mixed  in  a  beaker 
with  20  grms.  of  a  15  per  cent,  caustic  soda  solution,  and 
6  grms.  of  benzoyichloride.  The  etherificatioc  of  the 
eugenol  takes  place  rapidly  if  the  substances  are  well 
stirred.  When  the  mass  has  cooled  down,  50  cc.  of  water 
are  added,  and  the  crystalline  mass  is  liquefied  by  warming. 
The  supernatant  liquid,  Mhen  cool,  is  filtered  off,  and  the 
same  operation  repeated  in  order  to  remove  the  sodium  .salt 
and  the  caustic  soda  by  washing.  The  sesquiterpene 
contained  in  the  clove-oil  is  removed  from  the  benzoyl- 
eugenol  by  warming  it  in  the  beaker  with  25  cc.  of  alcohol 
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of  90  per  cent,  until  all  is  dissolved,  and  nhaking  it,  whilst 
cooliujj  to  17"  C,  so  that  the  benzoyleugenol  crystallises 
out  ill  the  form  of  small  crystals.  Tlio  crystals  are  thrown 
on  a  inter  of  9  cm.  dianu^ter,  and  the  filtrate  is  collected  in 
a  f^radiiate<l  cylinder.  'I"he  crystals  on  tlie  filter  arc  washed 
with  DO  per  cent,  alcohol  until  'J,2  cc.  of  filtrate  have  been 
collected.  They  are  then  dried  at  101'  C.  and  weighed. 
To  this  weight  must  he  added  the  iiuantit}'  of  benzoyl- 
eugenol dissolved  by  the  alcohol,  25  cc.  of  which  retain 
0-55  grm.  at  17°  C. 

The  author  has  found  that  the  specific  gravity  of  oil  of 
cloves  varies  in  direct  proportion  to  its  percentage  of 
cugenol.  Oils  of  sp.  gr.  l"05."i  to  1'06.')  contained  from 
77  to  85  per  cent,  of  eugenol,  whilst  an  oil  of  the  sp.  gr. 
1  -oeSS  indicated  90*64  per  cent,  of  eugenol. — .1.  L. 


Method  of  Determiniinj  Nitrogen  in  Organic  Substances. 
F.  Blau.     Monatshefte  13,  1892,  277—285. 

TiiK  objections  to  the  Dumas  method  are  (1)  the  difficulty 
of  exhausting  the  air  from  the  powdered  copper  oxide, 
involving  an  error  of  ^ — |  per  cent,  in  excess ;  (2)  its 
inapplicability  to  liquids;  (3)  the  necessity  for  refilling  the 
tube  for  each  analysis.  The  principle  of  the  author's 
method  has  been  already  described  by  Johnson  (Chem. 
News,  1884,  50,  131)  and  consists  inhuming  the  substance 
in  a  stream  of  oxjgen  after  all  the  air  has  been  expelled 
from  the  combustion  tube  by  carbon  dioxide ;  the  excess  of 
oxygen  is  absorbed  by  red-hot  copper  and  the  carbon 
dioxide  by  a  strong  solution  of  potash.  The  combus- 
tion tube  is  open  at  both  ends  ;  one  end  is  fitted  with  a 
delivery  tube  and  the  other  with  a  T-piece,  the  vertical 
limb  of  which  is  connected  with  the  gas  generator,  the 
third  opening  of  the  T  being  closed  with  a  cork.  The  tube 
is  filled  as  follows,  starting  from  the  delivery  end : — 
Copper  oxide  (8  cm.),  copper  (12  cm.),  copper  oxide 
(35  cm.),  space  occupied  by  boat  containing  the  substance 
to  be  burnt  (25 — 30  cm.).  The  copper  oxide  is  granulated 
and  the  copper  reduced  from  the  granulated  oxide.  The 
copper  oxide  and  copper  are  first  heated  to  redness  in  a 
stream  of  carbon  dioxide  until  the  issuing  gas  is  all 
absorbed  by  potash ;  the  substance  is  then  burnt  to  a  coke, 
the  combustion  being  completed  by  a  stream  of  oxygen. 
The  last  traces  of.  nitrogen  are  finally  swept  iato  the 
measuring  tube  by  carbon  dioxide.  The  T-piece  permits 
the  introduction  of  a  new  boat  without  the  admission  of 
more  than  a  trace  of  air. 

The  apparatus  for  evolving  the  carbon  dioxide  and  the 
oxygen  constitutes  the  novelty  of  the  process.  It  consists 
of  a  flask  (f — 1|  litres)  two-fifths  full  of  50  per  cent, 
sulphuric  acid.  It  is  closed  with  a  two-holed  rubber  cork  ; 
through  one  hole  passes  a  1^ — 2  mm.  tube  bent  four  times  at 
right-angles,  and  having  a  small  bulb  •  (1*5  cc.)  on  the 
middle  limb,  which  contains  ^  cc.  of  mercurj- ;  the  other 
end  of  this  tube  is  connected  with  a  separating  funnel 
containing  a  very  strong  solution  of  potassium  carbonate 
(sp.  gr.  =  1'45 — 1'5),  and  situated  at  60 — 70  cm.  above 
the  level  of  the  liquid  in  the  flask.  Through  the  other 
hole  in  the  cork  passes  the  narrow  portion  of  a  drawn-out 
tube  (10 — 12  cm.  long  and  2h — 3  cm.  diameter)  filled  with 
small  lumps  of  potassium  bichromate,  and  closed  with  a 
two-holed  rubber  cork  Through  one  of  the  holes  of  this 
latter  cork  is  a  tube  exactly  like  that  described  above,  also 
containing  a  mercury  seal ;  this  tube  is  connected  with  a 
separating  funnel  containing  3 — 5  per  cent,  hydrogen  di- 
oxide acidified  with  15  per  cent,  sulphuric  acid.  Through 
the  other  hole  of  the  same  cork  passes  a  delivery-tube 
provided  with  a  stop-cock  (rubber  tube  and  pinch-cock) 
and  connected  with  a  small  wash-bottle  of  water  to  serve 
as  an  indicator  of  speed. 

To  evolvs  carbon  dioxide,  the  potassium  carbonate 
solution  is  allowed  to  flow  into  the  flask,  the  stop-cock  on 
the  dehvery-tube  being  open ;  the  gas  passes  over  the 
potassium  dichromate  and  through  the  wash-bottle.  A 
solution  of  potassium  carbonate  of  this  strength  dissolves 
only  a  trace  of  air,  in  which  respect  it  is  superior  to  one  of 
sodium  carbonate.  The  oxygen  is  generated  by  allowing 
the  hydrogen  dioxide  to  flow  on  to  the  potassium  dichromate  ; 
it  is  contaminated,  at  first,  with  carbon  dioxide,  and  also 
■\Tith  aldehyde  vapour  from  the  alcohol  contained  in  the 


hydrogen  dioxide;  neither  of  these  impurities  is  of  con- 
sequence. Dissolved  nitrogen  is  eliminated  from  the 
hydrogen  dioxide  by  introducing  a  few  small  crystals  of 
potassium  dichromate  into  the  funnel.  A  cut  accompanies 
the  original  paper. — A.  G.  B. 


Powder  Nitrometer.     F.  M.  Horn.     Zeifs.  f.  ang.   Chem, 

1892,  358. 
Thk  nitrometer,  a  drawing  of  which  is  reproduced  below, 
is  said  to  be  especially  suitable  for  the  examination  of 
smokeless  powders  prepared  from  nitrocellulos.-.  The 
tap  H  is  provided  with  a  wide  bore  through  which  the 
grains   of   powder   are   dropped   bodily    into   the   bulb  K. 


4 — 5  cc.  of  concentrated  sulphuric  acid,  previously  warmed 
to  about  30°  C,  are  then  added  through  the  funnel  T  and 
the  tap  H  closed.  After  solution  of  the  powder,  which 
may  be  hastened  by  warming  the  bulb  gently,  the  mass 
is  drawn  into  the  nitrometer  tubeX,  the  bulb  rinsed  several 
times  with  fresh  acid,  and  the  analysis  proceeded  with  in 
the  usual  way.— H.  T.  P. 


Improvement  in  the  Method  for  Estimating  Aldehydic  and 
Ketonic  Oaygen  {Carbonylic  Oxygen)  and  Acetone. 
H.  Strache.     Monatsh.  Chem.  13,  1892,  299 — 315. 

The  original  method  (Monatsheft,  12,  524)  has  not  been 
described  in  this  Journal.  It  is  based  upon  the  fact  that 
the  hydrazones  which  pheuylhydrazine  forms  with  the 
aldehydes  and  ketones  do  not  reduce  Fehling's  solution 
with  evolution  of  nitrogen,  whereas  phenylhydrazine  itself 
does  do  so.  A  weighed  quantity  of  the  substance  is 
dissolved  in  a  suitable  solvent  together  with  a  known 
excess  of  phenylhydrazine  hydrochloride,  and  some  sodium 
acetate  (or  acetic  acid).  The  solution  is  heated  at  100° 
for  some  minutes,  and  the  whole,  or  an  aliquot  part  of  it, 
then  run  into  a  flask  containing  an  excess  of  hot  Fehling's 
solution  and  provided  with  means  for  measuring  the  evolved 
nitrogen.  From  the  volume  of  nitrogen  the  quantity  of 
uncombined  phenylhydrazine  (X2H3C5H5)  is  calculated ; 
this  is  subtracted  from  the  total  pfienylhydrazine  employed 
and  the  remainder  calculated  into  its  equivalent  of  carbonylic 
oxygen  (CO  iX^HjCgH^). 

The  author  has  discovered  two  errors  in  the  method  out- 
lined above.  (1.)  The  reaction  between  Fehling's  solution 
and  phenylhydrazine  is  incomplete  except  at  the  boiling- 
point  of  the  liquid.  (2.)  Xo  allowance  was  previously 
made  for  the  tension  of  the  vapour  of  benzene  which 
always  accompanies  the  nitrogen. 

The  apparatus  now  employed  is  figured  in  the  original 
paper.  It  consists  of  a  flask  (| — 1  litre)  containing  200  cc. 
of  Fehling's  solution  and  fitted  with  a  three-holed  cork. 
Through  one  of  the  holes  in  the  cork  passes,  to  the  bottom 
of  the  flask,  a  tube  which  is  connected  with  another  flask 
for  the  supply  of  steam.  Through  the  second  hole  passes 
a  separating  funnel,  the  end  of  which  reaches  to  the  bottom 
of  the  flask  and  is  drawn  out  and  curved  upwards,  whereby 
the  escape  of  gas  up  it  is  rendered  impossible.  The  third 
hole  carries  a  bent  tube  which  dehvers  the  nitrogen  into 
the  measuring  tube.  The  Fehling's  solution  is  brought  to 
the  boihng-point,  and  steam  is  passed  through  the  flask 
until  the  air  has  been  expelled  as  far  as  possible.  The 
phenylhydrazine  solution,  prepared  as  described  above,  is 
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then  allowed  to  run  very  slowly,  in  order  to  avoid  cooling 
the  liquid  and  creating  a  back-suck,  into  the  boiling  Fehling's 
solution  from  the  separating  funnel,  whose  stem  has  been 
previously  filled  with  water.  The  nitrogen  is  rapidlj'  evolved 
and  swept  on  by  the  current  of  steam,  the  operation  being 
over  in  2  or  3  minutes.  If  the  quantity  of  the  Fehling's 
solution  be  adjusted  for  the  purpose,  the  apparatus  may 
be  used  again  for  another  determination  immediately. 

Before  measuring  the  nitrogen  it  is  advisable  to  allow  a 
drop  or  two  of  benzene  to  rise  up  the  tube  in  order  to 
ensure  the  saturation  of  the  gas  with  the  vapour.  The 
tension  of  a  mixture  of  benzene  and  water  vapours  at 
various  temperatures  is  as  follows  : — 


15°. 

16°. 

17°.       j 

18°. 

19°. 

'       20°. 

:vrm. 

72-7 

Mm. 
7(3-8 

Mm. 

80-9 

Mm. 

85-2 

1 

Mm. 
89-3 

1      Mm. 
1      93-7 

21°. 

22°. 

1 

23°. 

2i°. 

25°. 

Mm. 

98-8 

1        Mm. 
1        1039 

Mm. 
109-1 

Mm. 
114-3 

' 

:\[m. 
1197 

The  difficulty  of  expelling  all  the  air  from  the  flask  tends 
to  make  the  volume  of  gas  measured  too  large.  Thus, 
1  grm.  of  phenylhydrazine  hydrochloride  yielded,  as  an 
average  of  eight  experiments,  159-7  cc.  of  nitrogen,  instead 
of  154-6  cc.  But  this  error  is  fairly  constant  and  can  be 
determined  once  for  all,  for  the  same  apparatus,  and 
allowed  for. 

Numerous  examples  as  to  the  applicability  of  the 
method  are  given.  The  estimation  of  acetone  is  verj- 
quickly  effected,  the  operations  being,  categorically,  as 
follow:  —  (1.)  Weighing  the  phenylhydrazine  hydro- 
chloride and  dissolving  it  together  with  about  1*5  times 
its  weight  of  sodium  acetate,  in  warm  water.  (2.)  Adding 
a  known  volume  of  the  acetone  solution.  (3.)  Warming 
the  mixture  for  a  quarter  of  an  hour  on  the  water-bath. 
(4.)  Cooling,  making  up  to  100  cc,  and  pipetting  50  cc. 
into  the  separating  funnel.  (5.)  Allowing  the  liquid  to 
flow  into  the  boiling  Fehling's  solution  and  collecting  the 
nitrogen.  (6.)  Letting  a  few  drops  of  benzene  up  the  tube, 
measuring  the  nitrogen,  and  correcting  its  volume.  The 
acetone  (A)  is  calculated  from  the  formula — 

A  =[^.160*  -  2  Fo]. 0-002595, 

g  being  the  weight  of  phenylhydrazine  hydrochloride  taken, 
and  Vo  the  corrected  volume  of  nitrogen. 

A  very  dilute  solution  of  acetone  may  be  boiled  in  a 
flask  connected  with  an  absorption  tube  containing  the 
phenylhydrazine  solution ;  if  air  be  passed  through  the 
liquid  at  the  same  time  the  acetone  will  speedily  be 
volatilised  into  the  phenylhydrazine  solution,  which  cau 
then  be  treated  as  above. 

The  author  is  applying  the  method  to  the  estimation  of 
aldehyde,  and  of  alcohol  by  first  converting  it  into  aldehyde. 
—A.  G.  B. 

The  Estimation  oj  Tartar  in  Sweet  Wines  by  Berthelot 
and  Fleurieiis  Method.  E.  Ackermann.  Zeits.  Anal. 
Chem.  31,  1892,  405—407. 
Reference  is  made  to  an  analysis  published  some  years 
ago  by  Petrowitsch  (Zeits.  Analyt.  Chem.  25,  198)  of  a 
pure  Karlowitz  wine,  which  was  stated  to  be  free  from 
tartar  because  it  yielded,  when  examined  by  Berthelot  and 
rieurieu's  method,  no  crystalline  precipitate  of  tartar,  but 
only  a  tough,  slimj-,  brown  deposit.  This  deposit  was 
assumed,  without  further  examination,  to  consist  chiefly 
of  colouring  matter.  The  author  has  observed  the  same 
peculiarity  in  the  case  of  a  sweet  Greek  wine.  The  deposit, 
however,  was  found  to  be  chiefly  sugar,  mixed  with  a  little 
tartar,  although  a  considerable  portion  of  the  latter  remained 
in  solution.  That  tartar  was  really  present  in  the  wine  was 
proved  by  repeating  the  test  on  a  sample  which  had  pre- 
viously been  completely  fermented.     A  crystalline  deposit 

•  Prpsumably  for  the  author's  appamtus. 


was  obtained  free  from  any  slimy  admixture.  It  appears, 
therefore,  that  Berthelot  and  Fleurieu's  method,  is  not 
directly  applicable  to  sweet  wines.  They  must  be  com- 
pletel}^  fermented  first.  Experiments  were  made  showing 
that  no  tartar  is  destroyed  by  such  treatment. — H.  T.  P. 


The  Determination  of  Ash  in  Sugar  Products.     E.  Donath 
and  F.  EicUleiter.     Oesterr.  Zeits.  Zucker.  1892,  281. 

Experiments  made  with  Alberti  and  Hempel's  method 
(this  Journal,  1892,  273)  have  shown  that  pure  alkaline 
chlorides  and  sulphates,  when  ignited  with  quartz  and  pure 
sugar,  lose  considerably  in  weight,  whilst  no  loss  is  observ- 
able when  ordinary  sugar-products  are  burnt  with  quartz. 
The  difference  in  behaviour  is  possibly  due  to  the  presence 
of  alkaline  carbonates  in  ordinary  sugar-ash.  The  authors 
are  of  opinion  that  the  method  probably  gives  more  correct 
results  than  any  other  process.  Platinum  vessels  are,  how- 
ever, strongly  attacked  by  the  quartz,  so  that  it  is  better  to 
use  porcelain  capsules, — H.  T.  P. 


Standardising  Acid  for  KjeldahVs  Method.    F.  C.  Wells. 
J.  Anal,  and  Appl.  Chem.  6,  1892,  191—193. 

The  author  has  compared  the  various  methods  recom- 
mended and  adopted  for  standardising  acid  for  use  in  the 
Kjeldahl  method,  and  concludes  that  the  gravimetric 
method  with  silver  nitrate  gives  results  too  low,  whilst 
distillation  of  an  ammonium  salt  with  sodium  hydroxide 
gives  results  too  high,  but  that  the  true  value  of  standard 
solutions  maj  be  obtained  very  closely  either  with  soda, 
potassium  tetroxalate,  oxalic  acid,  or  sodium  hydrogen 
carbonate.  Cochineal  is  useless  as  an  indicator  for  oxalic 
acid  and  ammonia. — D.  A.  L. 


Notes  on  the  Chemico-Legal  Analysis  of  Wine  (Germany). 

A.  Borntriiger.     Zeits.  f.  ang.  Chem.  )  892,  358. 

See  under  XVII.,  ^ngre  169. 


The  Conditiotis  of  Tender  for  Mineral  Lubricating  Oils 
Prescribed  by  the  Prussian  State  Railways.  M.  Albrecht. 
Dingl.  Polyt.  J.  285,  67  and  114. 

See  under  XII.,  page  163. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Bidiphenylene  Ethane,  a  Bed  Hydrocarbon.     C.  Graebe. 

Ber.  25,  1892,  3146—3149. 
From  various  publications  on  colouring  matters  it  appears 
that  the  existence  of  coloured  hydrocarbons  is  denied,  or  at 
least  regarded  as  highly  improbable.  This  view  has  no 
doubt  received  additional  confirmation  from  the  fact  that  it 
has  been  possible  to  decolourise  by  further  purification 
certain  hydrocarbons  which  were  originally  considered  to 
be  coloured,  for  instance,  the  hydrocarbon  chrysene. 
Evidence  as  to  the  occurrence  of  coloured  h3^drocarbons  is 
therefore  wanting,  although  it  has  recently  been  shown  by 
Arnaud  that  carrotene,  the  dark-red  colouring  matter 
extracted  from  carrots,  is  a  hydrocarbon. 

On  passing  fluorene  over  heated  lead  oxide,  De  la  Harpc 
and  Van  Dorp  obtained  a  hydrocarbon  C^jiHiB  of  reddish 
colour  which  could  not  be  decolourised.  Mantz  prepared 
the  same  substance  by  heating  fluorene  with  bromine  to 
240° — 300^.  It  was  also  obtained  by  the  action  of  chlorine 
on  fluorene  heated  to  280° — 290°,  and  by  heating  fluorene 
with  sulphur.  De  la  Harpe  and  Van  Dorp  expressed  the 
constitution  of  their  hydrocarbon  by  the  formula — 


CgH^ 

I 
C«H, 


\ 


C:C 


CgH4 

I 
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The  following  observations  made  by  Mantz  confirm  the 
correctness  of  this  formuhi  :— (I.)  The  hydrocarbon 
combines  readily  with  two  atoms  of  bromine  or  chlorine. 
(2.)  Oxidation  resnlts  in  the  formation  of  diphenylene 
ketone  as  chief  product,  {'.i.)  The  vapour  of  the  hydro- 
carbon passed  over  zinc-powder  yields  tluorene.  (4.)  (Jn 
reduction  l)e  la  Harpe  and  Van  Dorp  obtained  a  colourless 
hydrocarbon  C\,,,1I,),,  which  Mantz  prepared  by  heating  the 
bromo-additive  compound  with  alcoholic  potash. 

Fronj  the  author's  investigations  it  appears  that  the  hydio- 
carbon  discovered  by  De  la  Ilarpe  and  Vnn  Dorp  is  identical 
with  that  obtained  by  Mantz.  When  perfectly  pure  it 
forms  yellowish-red  needles  melting  at  187  — 188"  (corr.). 
It  is  best  prepared  by  heating  fluorene  and  lead  oxide  in  a 
retort  over  an  oil-bath,  at  first  to  the  boiling-point  of 
Huorene,  and  subsequently  for  a  short  time  to  a  temperature 
of  350  .  The  residue  is  extracted  with  carbon  bisulphide, 
ami  the  product  purified  by  crystallisation  from  alcohol  and 
chloroform  or  carbon  tetrachloride.  Unsuccessful  attempts 
were  made  to  decolorise  the  hjdrocarbon  by  crj'stallisation, 
treatment  with  sulphuric  acid,  or  purification  of  the  picrate. 
It  was,  moreover,  found  that  the  red  colour  increased  in 
brilliancy  with  the  purity  of  the  hydrocarbon.  As  a  further 
proof  of  the  fact  that  the  hydrocarbon  is  coloured  the 
following  experiment  is  quoted.  It  is  possible  to  prepare 
a  perfectly'  colourless  bromo-additive  compound  C^.gHjgBr.,. 
On  dissolving  this  in  a  sufficient  quantity  of  toluene  and 
lieating  with  sodium,  the  colourless  solution  gradually 
changes  to  red,  the  colour  increasing  in  intensity  with  the 
progress  of  the  reduction. 

For  the  coloration  of  bidipheuylene  ethane  the  group 
>C  =  0  <^is  evidently  essential,  seeing  that  both  the  bromo- 
additive  product  and  the  hydrocarbon  C.jgHjg  are  colourless. 
The  atomic  grouping  of  the  red  hydrocarbon  appears  to  be 
analogous  to  that  of  azobenzene,  although  the  doubly- 
bound  carbon  atoms  do  not  seem  to  promote  the  coloration 
to  the  same  extent  as  the  nitrogen  atoms,  as  both  diphenyl- 
ethane  and  tetraphenyl-ethane  are  colourless.  To  effect 
the  coloration  a  further  condensation  of  carbon,  such  as 
exists  in  the  diphenylene  group,  is  necessary. 

The  same  phenomenon  is  noticeable  in  the  case  of  the 
highly-coloured  diphenylene  ketone  as  compared  with  the 
colourless  or  but  slightly-coloured  benzophenone. 

The  author  is  now  engaged  in  the  study  of  the  derivatives 
of  bidiphenylene-ethane,  the  object  being  to  ascertain  what 
influence  the  substituted  elements  exercise  over  the  colora- 
tion.—D.  B. 

Properties  of  Ruthenium.     Journ.  des  Mines.     January  26, 
1893. 

Ruthenium  is  one  of  the  rarest,  and  therefore  most  expen- 
sive, of  metals ;  it  is  also  of  all  known  elements  that  which 
presents  the  most  original  jroperties.  M.  Joly,  Professor 
at  the  Chemical  Laboratory  of  the  Parisian  Kormal  School, 
has  already  made  known  the  well-defined  compounds  of 
ruthenium,  principally  those  resulting  froiu  tl.e  combina- 
tion of  this  element  with  nitric  oside. 

Pursuing  the  examination  of  this  singular  metal,  the 
Professor  has  submitted  to  the  Academy  of  Sciences  several 
samples  of  a  red  colouring  substance,  resulting  from  a 
combination  not  yet  studied  (ammoniacal  oxychloride  of 
ruthenium),  giving  a  dyeing  power  comparable  with  that 
of  the  richest  colouring  materials  derived  from  coal-tar ; 
with  fuchsine,  for  example. 

One  five-mDlionth  part  of  this  substance  is  sufficient  for 
colouring  water ;  it  dyes  silk  directly,  and  the  colour  thus 
obtained  is  fixed.  The  chemical  reactions  of  this  new 
colouring  product  are  equally  interesting.  Acids  make  it 
turn  yellow  and  alkalies  bring  it  back  again  too  red. 

Unfortunately  the  rarity  of  the  metal  which  enters  into 
the  composition  of  this  substance  is  against  its  use  in 
industry.  It  is,  in  fact,  a  scientific  curiosity  to  which  great 
interest  lends  itself,  for  here  is  seen  a  metal  playing  the 
rdle  of  carbon  in  a  substance  which  has  all  the  properties 
of  an  organic  material. 


Cratje  Ixeport 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Unixeu  Statks. 
Customs  Decisions. 

The  following  decisions  respecting  the  construction  tf>  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  Customs  authorities  in  that  country  :  — 

( )il  of  nutmeg  is  dutiable  at  25  per  cent,  under  paragraph 
70,  X.T.,  as  an  essential  oil  not  specially  jjrovided  for. 

So-called  li(juid  paraffin,  a  distilled  oil,  and  not  the  article 
commercially  known  as  paraffin,  is  dutiable  at  25  per  cent. 
ad  valorem  under  parairraph  76,  N.T. 

Kittool,  a  vegetable  fibre,  not  crude,  but  dyed  and  pre- 
pared fit  for  use  in  brushes  and  other  like  articles,  is  (iutiabh- 
at  20  per  cent,  ad  valorem  under  section  4,  Act  of  October 
1st,  1890,  as  a  non-enumerated  manufactured  article. 

Bleached  cotton  pulp,  dried  in  sheets  or  cakes,  and  used 
for  filtering  purposes,  is  dutiable  as  a  manufacture  of  cotton, 
at  40  per  cent,  ad  valorem  under  paragraph  355,  Act  of 
October  1st,  1890. 

Noir  solide,  known  as  "  steam  black,"  prepared  dye  and 
a  chemical  compounii  or  combination  of  such  compounds, 
some  of  the  original  elements  thereof  being  extract  of 
logwood  and  salts  of  chromium  and  alumina,  in  the  com- 
bination of  which  an  acid  has  been  used,  not  being  a  simple 
extract  or  decoction  of  logwood,  is  dutiable  at  25  per  cent. 
ad  valorem  under  paragTaph  76,  N.T. 

Olive  oil,  unfit  for  salad  purposes,  for  use  as  machinery 
oil,  is  free  cf  duty  under  paragraph  661. 

Camphor  in  the  form  of  a  pow  der,  except  that  the  powder 
has  gathered  more  or  less  into  lumps,  is  dutiable  as  refined 
camphor  at  4  cents  a  pound  under  paragraph  15,  N.T. 

"  Toluidin  sulfosaure "  is  dutiable  at  35  per  cent,  ad 
valorem,  as  a  coal-tar  colour  or  dj'c,  under  paragraph  18, 
N.T.  This  article  is  toluidine  sulphoacid,  sometimes  known 
as  thio  chromogen,  and  is  a  chemical  compoimd  and  a  coal- 
tar  colour  or  dye. 

Phenylene  diamine,  a  chemical  compound,  its  dominant 
chararteristic  element  being  derived  from  coal-tar,  the  same 
being  a  coal-tar  preparation,  not  a  colour  or  dye,  is  dutiable 
at  20  per  cent,  ad  valorem,  under  the  provisions  of  para- 
graph 19,  N.T. 

Toluidine  base  is  dutiable  at  20  per  cent,  ad  valorem  as  a 
coal-tar  preparation,  not  a  colour  or  dye,  under  paragraph 
19,  N.T. 

Natural  grass  dyed  is  dutiable  at  30  per  cent,  ad  valorem, 
under  paragraph  460. 

Binitro  toluol  is  dutiable  at  20  per  cent,  ad  valorem,  under 
paragraph  19,  N.T.,  as  a  coal-tar  preparation,  not  a  colour 
or  dye. 

Naphthionate  of  soda  is  dutiable  at  20  per  cent,  under 
paragraph  19,  N.T. 

Papain,  vegetable  pepsin,  or  powdered  "  carica  papaya," 
is  dutiable  under  the  tariff  of  1 890,  at  50  cents  per  pound, 
as  provided  in  paragraph  74  of  the  Act. — Board  of  Trade 
Journal. 

Two  important  decisions  relating  to  the  metals  have 
recently  been  made  by  the  United  States  Court  of  General 
Appraisers.  One  is  in  regard  to  the  duty  on  pig  lead, 
whether  the  two  cents  per  pound  should  be  levied  on  the 
oToss  weight  of  the  imported  metal,  or  on  the  weight  of  the 
lead  therein  contained. 

The  court  holds  that  the  duty  is  to  be  assessed  on  the 
gross  weight  of  the  pig  lead. 

The  other  decision  relates  to  the  importation  of  pyrites 
for  acid  purposes,  containing  copper,  a  brief  notice  of  which 
appeared  in  the  Society's  Journal,  November  1892,  page  948. 
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The  importance  of  the  case  warrants  us  in  quoting  the 
decision  in  full  :  — 

The  question  is  the  proper  mode  of  determining  the 
amount  of  copper  in  sulphur  ore  which  contains  copper. 
Paragraph  133  provides  that  sulphur  ore  containing  more 
than  2  per  cent,  of  copper  shall  pay  an  additional  duty  of 
one-half  of  one  cent  per  pound  for  the  copper  contained 
therein. 

In  the  present  ease  the  assay  was  made  by  the  electro- 
lytic process.  The  appellants  claim  that  the  fire  ass^ay 
should  have  been  adopted.  By  the  first  method  a  portion 
of  ore  is  dissolved,  and  the  absolute  amount  of  copper 
contained  is  precipitated.  On  account  of  loss  in  working, 
ore  is  usually  bought  and  sold  by  what  is  tenned  a  fire 
assay.  But  from  the  simplicity  and  accuracy  of  the  elec- 
trolytic method  and  by  common  agreement  in  the  trade,  the 
so-called  fire  assay  or  commercial  assay  is  determined  by 
deducting  1  •  3  per  cent,  fiom  the  sum  given  by  the  electro- 
lytic or  wet  process. 

In  deciding  a  case  of  this  kind,  S.S.  10,037,  May  26th, 
1890,  the  department  says  that  after  conferring  with  the 
Superintendent  of  the  ^lint  the  conclusion  is  reached  that 
the  "  fire  or  dry  assay"  should  be  used  by  Customs  oflScers 
in  such  cases.  Congress  is  supposed  to  have  had 
cognizance  of  the  method  of  assay  followed  by  the 
department  just  prior  to  the  passage  of  the  Act  of  October 
1st,  1890  ;  and  as  there  is  no  substantial  change  in  the 
phraseology  of  the  new  law  in  the  provision  for  sulphur  ores 
containing  copper,  there  appears  to  be  no  reason  to  modify 
the  regulations  of  the  department  as  given  in  the  decision 
named. 

We  hold  that  the  amount  of  copper  should  be  detennined 
by  fire  assay,  and  that  the  fire  assay  may  be  ascertained 
according  to  conventional  usage  by  deducting  1  •  3  per  cent, 
from  the  electrolytic  assay.  To  that  extent  the  protests  are 
sustained. — Eng.  and  Mining  Journal. 

^Iantfacture  of  Perfcmkry  and  Essences  in  Bond. 

The  following  letter  has  been  received  by  the  Secretary 
of  the  London  Chamber  of  Commerce  from  the  Customs 
authorities,  granting  further  facilities  in  connexion  with  the 
above  manufacture  : — 

Custom  House,  E.G., 
Sir,  February  2nd,  1893. 

With  reference  to  your  letters  of  the  25th  August 
last  and  the  11th  ultimo,  on  the  subject  of  the  hours  during 
which  the  manufacture  of  perfumery,  &c.  is  allowed  to  take 
place  in  bonded  warehouses,  I  am  now  directed  hy  the  Board 
of  Customs  to  acquaint  to  you,  upon  full  consideration,  they 
are  prepared  to  accede  to  the  request  put  forward  on  behalf 
of  the  manufacturers  of  peifumery  and  essences  in  bond  for 
exportation  onlj-,  to  be  allowed  to  carry  on  their  manufac- 
ture lietween  the  hours  of  8  a.m.  and  fi  p.m.  throughout  the 
A-ear,  on  the  condition  that  any  expenses  incurred  by  the 
Crown  for  supervision  beyond  the  usual  hours  as  set  out  in 
section  9  of  the  Act  44  Vict.  c.  12,  be  defrayed  by  the 
manufocturers.  Those  hours  are  8  a.m.  to  4  p.m.  from  the 
1st  IVIarch  to  the  31st  October,  and  9  a.m.  to  4  p.m.  during 
the  remainder  of  the  year. 

I  am.  Sir, 

Your  obedient  servant, 
The  Secretary,  (Signed)         E.  T.  Prowse. 

London  Chamber  of  Commerce, 
Botolph  House, 
Eastcheap,  E.G. 

Customs  Tariff  of  New  South  Waxes. 


Articles. 


Articles. 


Kates  of  Duty. 


Arrowroot,  baking-powder,  yeast,  and  fari- 
naceous foods,  prepared,  not  being  wheaten 
flour  or  oatmeal,  or  othei'wise  exempted. 

Milk,  condeused 

Butteriue  and  margarine 


Per  lb. 


0    1 
0    6 


Rates  of  Duty. 


Gelatine,  glue,  ;md  size 

Starch  and  starch  powder. 

Wax  and  stearine 

Candles 


Sugar  :— 
Refined. 


Rasv 

Molasses  and  treacle  , 

Glucose  :— 
Liquid  and  syrup 


Solid 

Spirits 

Methylated  spirits 

Bitter  e.ssences.  fluid  extracts,  medicines, 
infusions,  and  preparations  containing — 
Xot  more  than  25  per  cent,  of  proof 

spirit. 
Not  more  than  50  per  cent,  of  proof 

spirit. 
Xot  more  than  75  per  cent,  of  proof 

spirit. 
If  containing  more  than  75  per  cent,  of 
proof  spirit. 
Oils,  except  linseed-oil,  raw  or  boiled,  sperm, 

black  whale,  palm,  and  cocoanut. 
Grease,  lubricating 

Paints  and  colours  groimd  in  oil 

Dry  colom-s 

Putty 

Varnishes  containing  spirit 

All  other  varnishes 

Naphtha  and  gasoline 

Cement,  plaster,  and  hydraulic  lime 

Vinegar  (other  than  aromatic  or  i-aspberry) 

Acetic  acid 

Sulphuric  acid 

Aerated  waters 


Salt, 


Soda  crystals 

Paper,  brown  and  wrapping 

Opium  and  any  preparation  thereof , 

Blasting  powder 

D;jTiamite 


Soap : — 
Fancy , 


Per  lb. 

s. 
0 

d. 

1 

0 

1 

„ 

0 

1 

" 

0 

11 

Per  cwt. 

G 

S 

„ 

5 

0 

" 

.3 

4 

3 

4 

„ 

5 

0 

Per  proof  gall 

1-t 

0 

Per  gall. 

1 

0 

„ 

3 

r. 

„ 

7 

0 

„ 

10 

c 

,. 

14 

0 

„ 

0 

r. 

Per  ton 

60 

0 

„ 

CO 

0 

., 

30 

0 

„ 

20 

0 

Per  gall. 

2 

0 

„ 

1 

0 

„ 

0 

6 

Per  barrel 

2 

0 

Per  gall. 

0 

6 

„ 

2 

r, 

Per  cwt. 

2 

0 

Per  doz.  pts. 

0 

6 

Per  ton 

20 

0 

„ 

■to 

0 

Per  cwt. 

3 

0 

Per  lb. 

20 

0 

„ 

0 

1 

„ 

0 

1 

Other  than  fancy 

Zinc  (manufactured) 

All  goods  not  otherwise  enumerated . 


0  2 

Per  cwt.  ."  0 

3  0 
10  %  ad  val. 


The  following  is  a  list  of  exemptions  :  — 

Alum,  antimony  ore,  asbestos  packing,  bismuth  ore,  blue, 
blnestone,  bone-dust,  bones,  brewers'  isinglass,  brimstone, 
caustic  soda,  caustic  potash,  charcoal,  chrome  ore,  cobalt 
ore,  copperas,  copper  ore  and  regulus,  dyeware  and  dyes, 
hides  and  glue  pieces,  isinglass,  Kauri  gum,  lead  ore,  lead 
pig,  lime  juice,  limestone,  liquid  driers,  malt,  manures, 
matches,  mineral  pitch,  mustard,  nickel  (unmanufactured), 
oil-cake,  oils  (cocoanut,  palm,  black  whale,  sperm,  linseed), 
pitch,  printers'  and  writing  paper,  quicksilver,  rags,  resin, 
sUicate,  soda-ash.  spelter,  sulphur,  tallow,  tar,  terebene,  tin- 
plates,  turpentine,  type  metal,  yellow  metal  in  sheets,  zinc 
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(sht'ft),  chlorodinitrobeiizol,  dextrine  (Hhoeniakers*),  iiidia- 
riiblvr,  nitrate  of  iiniinoiiia,  st-al  oil,  albiiiiiinised  paper, 
shellac,  yoast,  crude  druf^s,  gums,  essential  oils  (exeept 
lemon  and  euealyptiis),  chlorate  of  jiotasli,  soda  ervstais; 
hitumeii,  artists'  colours. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

SaLK    of    THK    fiOVKKXMKNT   NiTKVTK    PlJOl'KKTIKS 
l\    CniLI. 

Mr.  Lewis  .Joel,  Her  Majesty's  ('harjje  d' Affaires  at 
Santiago,  in  a  despatch  to  the  Foreign  OflSce,  dated  the 
5th  December,  with  regard  to  a  proposal  to  sell  the 
Government  nitrate  properties  in  Chili,  states  : — 

The  Standing  Committee  on  Finance  has  reported  a  Bill 
providing  for  the  sale  of  the  Government  nitrate  properties. 
The  sale  is  not  to  take  place  until  it  shall  have  been 
advertised  for  six  months  in  the  Diario  Officiel,  and  for 
three  months  in  London,  Berlin,  and  Paris  newspapers. 
The  minimum  price  must  not  be  less  than  that  paid  by  the 
Grovernment,  with  interest  at  the  rate  of  four  and  a  half 
(4.i)  per  cent,  per  annum  from  the  date  of  acquirement  to 
the  tlate  of  sale.  Fifty  (50)  per  cent,  of  the  price  realised 
is  to  be  paid  at  once,  and  the  remaining  moiety  in  two 
yearly  instalments  of  twenty-five  (25)  per  cent.,  with 
interest  at  the  rate  of  four  and  a  half  (4^)  per  cent,  per 
annum. 

The  President  of  the  Kepublic  is  not  allowed  to  dispose  of 
the  proceeds  of  the  sale,  except  according  to  a  special  Bill  to 
be  passed  for  this  purpose. — Board  of  Trade  Journal. 


GENERAL  TRADE  NOTES. 

The  Ixdostries  of  the  Caucasus. 

The  industrial  resources  of  Caucasia  form  the  subject  of 
an  exhaustive  article  by  the  Austrian  officwl  Herr 
G.  Sedlaczek,  published  in  the  Handels  /l/w-veu/K  of  January 
15th,  from  which  the  following  particulars  have  been 
extracted. 

There  are  about  232,000  acres  devoted  to  viticulture  in 
Caucasia,  yielding  about  35,000,000  gaUs.  of  wine  every 
year.  The  average  profit  per  acre  is  something  between 
140  and  148  roubles. 

The  production  of  spirits  from  wine,  which  in  1887 
amounted  to  467,000  galls,  of  pure  alcohol,  has  since  fallen 
to  229,000  galls. ;  a  decrease  due  on  th«i  one  hand  to  the 
ravages  of  phylloxera,  and  on  the  other  to  the  increased 
demand  for  wine. 

Most  of  the  spirits  are  now  distilled  by  the  vine-gi'owers, 
except  in  the  case  of  the  Mohammedans,  whose  faith  forbids 
the  manufacture  of  spirituous  drinks,  and  who  dispose  of 
their  grapes  to  their  Christian  neighbours  at  almost  nominal 
prices. 

Mulberries,  pears,  cherries,  and  other  fruits  are  also  used 
for  the  manufacture  of  spirits,  but  the  production  from 
these  sources  greatly  depends  upon  the  vine  crop,  in  regard 
to  which  the  producers  endeavour  to  cover  their  losses  by 
having  recourse  to  the  above-named  fruits  for  distillation. 

The  annual  production  of  spirits  from  fruit  other  than 
the  vine  during  the  last  five  years  has  been  about  175,000 
galls. 

For  the  brewing  industry  an  open  field  still  remains  in 
Caucasia.  The  experience  cf  the  last  decade  shows  that 
there  is  an  increasing  demand  for  beer,  and  breweries  are 
multiplying.  There  is  room  for  improvement,  however, 
as  regards  both  the  quantity  and  the  quality  of  the  beer 
produced.  In  consequence  of  the  Customs  duty,  foreign 
beer,  which  is  greatly  superior  to  Russian,  is  too  dear  to 
command  an  extensive  consumption  in  Russia,  but  even 
the  Russians,  who  are  not  particularly  fastidious  in  this 
respect,  are  dissatisfied  with  Caucasian  beer.  An  increased 
consumption  could,  in  a  short  time,   be  easily  ensured  by 


the  production  of  good  cptalities  of  beer,  and  there  is   no 

s(  :ireity  of  barley  in  the  country. 

liittle  need  be  said  as  to  the  enormous  development  of 
the  naphtha  industry.  The  production  of  crude  naphtha 
at  Baku,  which  in  187."5  was  onlv  3,951,375  pouds, 
reaehed  L'H2,000,000  iiouds  in  1891,  aii<I,  so  far  as  can  be 
asc.rtained,  amounted  to  300,000,000  pouds  for  1892.  Tlie 
remaining  naphtha  fields  of  Cauca.sia  are  in  the  Governments 
of  Kouban,  Ter,  Daghestan,  Tiflis,  and  Elisabetpol,  but  they 
are  not  being  actively  exploited. 

The  Caucasian  mining  industry  has  a  great  future  before 
it.  At  present  operations  are  conducted  in  too  primitive 
a  manner,  and  with  too  little  technical  knowledge,  to  allow 
this  branch  of  enterprise  to  occupy  the  jjosition  which  tlie 
mineral  wealth  of  the  country  would  entitle  it  to  hold.  The 
chief  obstacle  to  its  prosperity  is  the  lack  of  suitable  means 
of  comnmnication. 

The  annual  output  of  copper  amounts  to  about  1 50,000 
pouds,  chiefly  produced  in  the  Governments  of  Tiflis, 
Elisabetpol,  and  Koutais.  The  cost  of  production  is  about 
25  copecks  per  poud  of  ore,  and  5  •  84  roubles  per  pond  of 
pure  metal. 

The  output  of  lead  and  silver  ore  is  about  3,000  pouds 
per  annum.     This  branch  of  mining  is  entirely  neglected. 

Zinc  blende  is  produced  in  the  Artvin  district  of  the 
Government  of  Koutais  in  quantities  varying  between 
8,000  and  10,000  pouds  per  annum,  and  is  exported  raw  to 
Hamburg.  Brownstone  (manganese)  is  produced  in  the 
same  Government  in  quantities  which  are  increasing  from 
year  to  year.  There  were  10,468,000  pouds  produced  in 
1890,  three-fourths  of  which  were  sent  abroad.  The  price 
at  the  mines  varies  between  4  and  6  copecks  a  poud. 

The  district  of  Daghestan  is  rich  in  sulphur  ore,  the 
production  of  sulphur  being  about  20,000  ponds  per 
annum,  notwithstanding  the  most  primitive  methods  of 
procedure. 

Coal  is  obtained  in  the  Governments  of  Koutais  and 
Kuban,  but  the  output  does  not  exceed  6,000  pouds  per 
annum,  part  being  sent  to  Odessa,  where  it  realises  from 
18  to  20  copecks  a  poud.     The  quality  is  rather  inferior. 

About  2,000,000  pouds  of  salt  and  about  300,000  pouds  of 
glauber  salt  are  produced  annually  in  Caucasia. 

Sulphur  Exports  from  Sicily. 

Writing  from  Palermo,  the  French  Consul  at  that  port 
states  that  the  prices  of  sulphur  iu  Sicily  for  some  years 
had  increased  to  such  an  extent  that  the  French  pur- 
chasers were  induced  to  send  representatives  thither  for  the 
purpose  of  examining  and  reporting  upon  the  question. 
Last  summer,  on  the  contrary,  the  rates  fell  considerably. 
In  certain  districts  the  sulphur  workings;  have  reduced  the 
miners'  wages  and  strikes  have  resulted. 

Towards  the  end  of  1892  some  disturbance  was  caused  in 
the  sulphur  trade,  as  also  in  the  export  trade  in  other 
articles,  because  of  the  genei'al  sanitary  condition  and  the 
obstacles  raised  by  quarantine. 

The  export  of  sulphur  from  Sicily  from  the  1st  January 
to  the  31st  October  1892  exceeded  by  125,000  cantars 
(13  cantars  =  1  ton)  that  for  the  corresponding  period  of 
1891. 

The  counfries  which  received  the  largest  quantities  were  : 
—  the  United  States,  67,928,628  kilos,  (against  81,503,043 
kilos,  in  1891);  France,  62,39.3,868  kilos,  (against 
46,382,288)  ;  Itaiv,  84,435,998  kilos,  (against  43,903,903)  : 
England,  21,105',129  kilos,  (against  20,523,620)  ;  and 
Russia,  11,418,587  kilos,  (against  12,325,242  kilos.)  ;  the 
total  quantity  exported  for  the  first  10  months  of  1892  being 
269,128,218  kilos,  as  compared  wiih  259,076,941  kilos,  in 
1891. 

It  is  noticeable  that  a  large  diminution  is  shown  in  the 
exports  for  America,  those  for  other  countries  having 
increased  to  the  extent  of  making  up  the  difference. 

Chixese  Ijiport  of  G-U.vaj«ised  Plates. 
The   Brussels   Bulletin  du  Musee   Commercial  publishes 
the  following  information  supplied  by  the  Belgian  Legation 
at  Pekin  with  regard  to  the  importation  of  galvanised  plates 
into  China. 
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The  plates  are  beginning  to  be  used  even  at  Pekin  as 
roofing. 

The  sheets  are  2' 140  metres  long,  915  centimetres  wide, 
and  one  millimetre  thick;  they  obtain  5' 6  kilos.  The 
retail  price  is  one  tael  per  sheet  at  Tientsin,  according  to 
the  rate  of  exchange. 

The  question  is  mooted  of  establishing  at  Tientsin  an 
important  iron  railway  station  entirely  after  the  European 
model,  and  a  large  quantity  of  plates  will  be  required  for 
this  building,  the  plans  specifying  their  employment  for  the 
roofs.  With  a  desire  to  reduce  its  expenses  as  much  as 
possible,  the  Chinese  Government  will  certainly  give 
preference  to  the  lowest  tenders.  A  large  quantity  of  glass 
will  also  have  to  be  supplied. 

The  German  Brass  IriDtsxRY. 

The  French  Moniteur  Ojficiel  du  C.ommerce,  in  an  article 
on  the  brass  industry  of  Germany,  states  that  there  has 
existed  for  two  years  keen  competition  between  the  different 
brass  factories  ;  it  commenced  after  the  dissolution  of  the 
syndicate  constituted  by  these  factories  a  few  years  ago. 
For  a  certain  time  the  large  establishments  were  fed  by  the 
Government  orders ;  but  when  these  orders  had  been 
executed,  the  rivalry  between  them  became  much  keener 
on  the  market,  and  at  the  present  time  almost  all  the  esta- 
blishments are  working  at  a  loss ;  this  loss  is  estimated  at 
six  or  eight  marks  per  100  kilos.  There  are  in  Germany 
about  25  works  producing  daily  200,000  kilos. ;  only 
admitting  that  half  of  them  carry  on  at  a  loss,  the  result 
is  very  serious.  The  competition  is  all  the  keener  as  the 
large  estabhshments  try  to  destroy  the  small,  some  of  which 
have  already  disappeared. 

The  Production  of  Wood-Puli*  in  Norway. 

Compared  with  its  predecessor,  last  year  shows  a  slight 
decline  in  the  production  of  wood-pulp,  the  figures  being 
210,000  tons  for  1892  against  230,000  tons  for  1891.  The 
value  of  last  year's  production  is  estimated  at  about 
420,000?.  No  manufactories  for  mechanical  wood-pulp 
have  been  erected  in  Norway  during  1892,  and  the  number 
of  such  factories  still  remains  at  58,  of  which  about  a 
dozen  are  connected  with  paper-mills.  The  Wood-Pulp 
Union  has  arranged  that  operations  shall  be  suspended  for 
a  month  during  the  year,  and  that  last  year's  quotations 
of  36  kr.  for  wet  and  75  kr.  to  80  kr.  for  dry  wood-pulp 
per  ton  fo.  b.  shall  be  maintained.  A  considerable  quantity 
of  this  year's  production  has  already  been  sold.  The 
market  for  chemical  wood-pulp  improved  during  1892, 
and  prices  were  a  little  higher  at  its  close  than  at  the 
commencement.  There  are  now  in  Norway  11  sulphite 
and  four  sulphate  manufactories.  Several  of  these  are  also 
connecied  with  paper-mills.  The  exports  during  1892  of 
chemical  wood-pulp  were  about  20,000  tons  Avy,  as  com- 
pared with  17,500  tons  in  1891  ;  and  about  8,500  tons  wet, 
as  compared  with  9,500  tons  in  1891. — Industries. 

TlX    IN    THE    UkITED    StaTES. 

The  Engineering  and  Mining  Journal  states  that  the 
mines  and  mills  of  the  Harney  Peak  Tin  Mining  Co.  were 
closed  down  on  the  2nd  February,  and  that  the  real  reason 
is  the  lack  of  tin  in  the  ore.  There  is  now  not  a  tin  mine  in 
operation  in  the  country. 


PATENT  LAW  AMENDMENT  COMMITTEE. 

Extracts  from  the  United  States  Patfnt  Law. 

Establishment  of  the  Patent  Office. 

Sec.  475.  There  shall  be  in  the  Department  ol  the 
Interior  an  office  known  as  the  Patent  Office,  where  all 
records,  books,  models,  drawings,  specifications,  and  other 
papers  and  things  pertaining  to  patents  shall  be  safely  kept 
and  preserved. 


Officers  and  Employes. 

Sec.  476.  There  shall  be  in  the  Patent  Office  a  Commis- 
sioner of  Patents,  one  Assistant  Commissioner,  and  three 
examiners-in-chief,  who  shall  be  appointed  by  the  President, 
by  and  with  the  advice  and  consent  of  the  Senate.  All 
other  officers,  clerks,  and  employes  authoriseil  by  law  for  the 
office  shall  be  appointed  by  the  Secretary-  of  the  Interioi-, 
upon  the  nomination  of  the  Commissioner  of  Patents. 

Salaries. 

Sec.  477.  The  salaries  of  the  officers  mentioned  in  the 
preceding  section  shall  be  as  follows  : — 

The  Commissioner  of  Patents,  four  thousand  five  hundred 
dollars  a  year. 

The  Assistant  Commissioner  of  Patents,  three  thousand 
dollars  a  year. 

Three  examiners-iu-chief,  three  thousand  dollars  a  year 
each. 

Sec.  440.  There    shall   be    in    the    Department    of    the 

Interior — 

*  *  *  *  * 

In  the  Patent  Office- 
One  chief  clerk,  at  a  salary  of  two  thousand  five  hundred 
dollars  a  year. 

One  examiner  'in  charge  of  interferences,  at  a  salary  of 
two  thousand  five  hundred  dollars  a  year. 

One  examiner  in  charge  of  trade  marks,  at  a  salary  of 
two  thousand  five  hundred  dollars  a  year. 

Twenty-four  principal  examiners,  at  a  salary  of  two 
thousand  five  hundred  dollars  a  year  each. 

Twenty-four  first  assistant  examiners,  at  a  salary  of  one 
thousand  eight  hundred  dollars  a  year  each. 

Twentj'-four  second  assistant  examiners  (two  of  whom 
may  be  women),  at  a  salary  of  one  thousand  six  hundred 
dollars  a  year  each. 

Twenty-four  third  assistant  examiners,  at  a  salary  of  one 
thousand  four  hundred  dollars  a  year  each. 

One  librarian,  at  a  salary  of  two  thousand  dollars  a  year. 

One  machinist,  at  a  salary  of  one  thousand  six  hundred 
dollars  a  year. 

Three  skilled  draughtsmen,  at  a  salary  of  one  thousand 
two  hundred  dollars  a  year  each. 

Thirty-five  copyists  of  drawings,  at  a  salarj"  of  one 
thousand  dollars  a  year  each. 

One  messenger  and  purchasing  clerk,  at  a  salary  of  one 
thousand  dollars  a  year. 

One  skilled  labourer,  at  a  salary  of  one  thousand  two 
hundred  dollars  a  year. 

Eight  attendants  in  the  model-room,  at  a  salary  of  one 
thousand  dollars  a  year  each. 

Eight  attendants  in  the  model-room,  at  a  salary  of  nine 
hundred  dollars  a  year  each. 

Owe  examiner  of  designs,  two  thousand  four  hundred 
dollars. 

[Note. — The  words  in  italics  were  added  by  the  Act  of 
June  1.5,  1880.] 

Restrictions  tipon  Officers  and  Employes. 

Sec.  480.  All  officers  and  employes  of  the  Patent  Office 

shall   be   incapable,  during  the   period   for  which  they  hold 

I    their  appointments,  to  acquire  or  take,  dircctl}-  or  indirectly, 

except  by  inheritance  or  bequest,  any  right  or  interest  in 

any  patent  issued  by  the  office. 

Unties  of  Commissioner. 
Sec.  481.  The  Commissioner  of  I'atents^  under  the 
direction  of  the  Secretarj-  of  the  Interior,  shall  superintend 
or  perform  all  duties  respecting  the  granting  and  issuing  of 
patents  directed  by  law ;  and  he  shall  have  charge  of  all 
books,  records,  papers,  models,  machines,  and  other  things 
belonging  to  the  Patent  Office. 

Duties  of  Examiners-in-(^hief. 
See.  482.    The   exarainers-in-chief   shall   be   persons   of 
competent  legal  knowledge  and  scientific  ability,  whose  duty 
it  shall  be,  on  the  written  petition  of  the  appellant,  to  revise 
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and  dfterinine  upon  tlio  validity  of  the  adverse  decisions  of 
examiners  upon  applications  for  patents,  and  for  reissues  of 
patents,  and  in  interference  cases  ;  and,  wlien  required  by 
tlie  ("oniniissioner,  they  shall  hear  an<l  report  upon  claims 
for  extensions,  and  perform  such  other  like  duties  as  he  may 
assign  them. 

Arrangement  and  Exhibition  of  Models,  Sfc. 

Sec.  484.  The  Commissioner  of  Patents  shall  cause  to  he 
classified  and  arranged  in  suitable  cases,  in  the  rooms  and 
jralleries  provi<led  for  that  purpose,  model--.,  specimens  of 
comi)0sition,  fabrics,  maimfactures,  works  of  art,  and 
designs,  which  have  been  or  shall  be  deposited  inthi-  Patent 
Office  ;  and  the  rooms  and  galleries  shall  be  kept  open 
d\iring  suitable  hours  for  public  mspection. 

Disposals  of  Models  on  rejected  Applications. 

Sec.  485.  The  Commissioner  of  Patents  may  restore  to 
the  respective  applicants  such  of  the  models  belonging  to 
rejected  applications  as  he  shall  not  think  necessary  to  be 
preserved,  or  he  may  sell  or  otherwise  dispose  of  them  after 
the  application  has  been  finally  rejected  for  one  year,  pay- 
ing the  proceeds  into  the  Treasury,  as  other  patent  moneys 
arc  directed  to  be  paid. 

Printing  Spccifcafions  and  Drawings. 

See.  490.  The  Commissioner  of  Patents  is  authorised  to 
have  printed,  from  time  to  time,  for  gratuitous  distribution, 
not  to  exceed  one  hundred  and  fifty  copies  of  tlie  complete 
specifications  and  drawings  of  each  patent  hereafter  issued, 
together  with  suitable  indexes,  f.ne  copy  to  be  placed  for 
free  public  inspection  in  each  capital  of  every  State  and 
territory,  one  for  the  like  purpose  in  the  clerk's  office  of  the 
district  court  of  each  judicial  district  of  the  United  States, 
excei)t  when  such  offices  are  located  in  State  or  territorial 
cajiitals,  and  one  in  the  Library  of  Congress,  which  copies 
shall  be  certified  under  the  hand  of  the  Commissioner  and 
seal  of  the  Patent  Office,  and  shall  not  be  taken  from 
the  depositories  for  any  other  purpose  than  to  be  used  as 
evidence. 

Contents  and  Duration. 

Sec.  4884.  Every  patent  shall  contain  a  short  title  or 
description  of  the  invention  or  discovery,  correctlj'  indicating 
iis  nature  and  design,  and  a  grant  to  the  patentee,  his  heirs 
or  assigns,  for  the  term  of  seventeen  years,  of  the  exclusive 
right  to  make,  use,  and  vend  the  invention  or  discovery 
throughout  the  United  States  and  the  territories  thereof, 
referring  to  the  specification  for  the  particulars  thereof.  A 
copy  of  the  specification  and  drawings  shall  be  annexed  to 
the  patent  and  be  a  part  thereof 

Drawings  when  requisite. 

Sec.  4889.  When  the  nature  of  the  case  admits  of  draw- 
ings, the  applicant  shall  furnish  one  copy  signed  by  the 
inventor  or  his  attorney  in  fact,  and  attested  by  two 
witnesses,  which  shall  be  filed  in  the  Patent  Office  ;  and  a 
copy  of  the  drawing,  to  be  furnished  by  the  Patent  Office, 
shall  be  attached  to  the  patent  as  a  part  of  the  specification. 

Specimens  of  Ingredients,  Sfc. 

Sec.  4890.  When  the  invention  or  discovery  is  of  a  com- 
position of  matter,  the  applicant,  if  required  by  the 
Commissioner,  shall  furnish  specimens  of  ingredients  and 
of  the  composition,  sufficient  in  quantity  for  the  purpose  of 
experiment. 

Examination  and  Issuing  Patent. 

Sec.  4893.  On  the  filing  of  any  such  application  and  the 
payment  of  the  fees  required  by  law,  the  Commissioner  of 
Patents  shall  cause  an  examination  to  be  made  of  the 
alleged  new  invention  or  discovery ;  and  if  on  such 
examination  it  shall  appear  that  the  claimant  is  justly 
entitled  to  a  patent  under  the  law,  and  that  the  same  is 
sufficiently  useful  and  important,  the  Commissioner  shall 
issue  a  patent  therefor. 


Notice  of  Rejection  of  ('lnim  for  Patent  to  lie  given  to 
Applicant. 

Sec.  490.3.  Whenever,  on  examination,  any  claim  for  a 
patent  is  rejected,  the  Commissioner  shall  notify  the 
a|>plicant  thereof,  giving  him  briefly  the  reasons  for  such 
rejection,  together  with  such  information  and  references  as 
may  be  u.seful  in  judging  the  propriety  of  ren<;wiiig  his 
ai)plication  or  of  altering  his  S])ecification ;  and  if,  after 
receiving  such  notice,  the  applicant  ]iersists  in  his  (daim  for 
a  i)atent,  with  or  without  altering  his  specifications,  the 
Commissioner  shall  order  a  re-examination  of  the  case. 

Interferences. 

Sec.  4904.  Whenever  an  application  is  made  for  a  patent 
which,  in  the  opinion  of  the  Commissioner,  Avould  interfere 
with  any  pending  application,  or  with  any  unexpired  patent, 
he  shall  give  notice  thereof  to  the  applicants,  or  applicant 
and  patentee,  as  the  case  may  be,  and  shall  direct  the 
primary  examiner  to  proceed  to  determine  the  question 
of  priority  of  invention.  And  the  Commissioner  may  issue 
a  patent  to  the  party  who  is  adjudged  the  prior  inventor, 
unless  the  adverse  party  appeals  from  the  decision  of  the 
primary'  examiner,  or  of  the  board  of  examiners-in-chief, 
as  the  case  may  be,  within  such  time,  not  less  than  twenty 
days,  as  the  Commissioner  shall  prescribe. 

Affidavits  and  Depositions. 

Sec.  4905.  The  Commissioner  of  Patents  may  establish 
rules  for  taking  affidavits  and  depositions  required  in  cases 
pending  in  the  Patent  Office,  und  such  affidavits  and 
depositions  may  be  taken  before  any  officer  authorised  by 
law  to  take  depositions  to  be  used  in  the  courts  of  the 
United  States,  or  of  the  State  where  the  officer  resides. 

Appeals  from  Primary  Examiners  to  Examiners-in- Chief. 

Sec.  4909.  Every  applicant  for  a  patent,  or  for  the  re- 
issue for  a  patent,  any  of  the  claims  of  ■which  have  been 
twice  rejected,  and  ever}'  party  to  an  interference,  may 
appeal  from  the  decision  of  the  primary  examiner,  or  of  the 
examiner  in  charge  of  interferences  in  such  case,  or  to  the 
board  of  examiners-in-chiof  ;  having  once  paid  the  fee  for 
such  appeal. 

From  E.vaminers-m-Chief  to  Commissioner. 

Sec.  4910.  If  such  party  is  dissatisfied  with  the  decision 
of  the  examiners -in-chief,  he  may,  on  payment  of  the  fee 
prescribed,  appeal  to  the  Commissioner  in  person. 

From  the  Commissioner  to  the  Supreme  Court,  District 
of  Columbia. 

Sec.  49 11.  If  such  party,  except  a  party  to  an  interference, 
is  dissatisfied  with  the  dcci.sion  of  the  Commissioner,  he  may 
appeal  to  the  Supreme  Court  of  the  District  of  Columbia, 
sitting  in  banc. 

Notice  of  such  Appeal. 

Sec.  4912.  When  an  appeal  is  taken  to  the  Supreme  Court 
of  the  District  of  Columbia,  the  appellant  shall  give  notice 
thereof  to  the  Commissioner,  and  file  in  the  Patent  Office, 
within  such  time  as  the  Commissioner  shall  appoint,  his 
reasons  of  appeal,  specifically  set  forth  in  writing. 

Proceedings  on  Appeal  to  Supreme  Court. 

Sec.  4913.  The  court  shall,  before  hearing  such  appeal, 
give  notice  to  the  Commissioner  of  the  time  and  place  of 
the  hearing,  and  on  receiving  such  notice  the  Commissioner 
shall  give  notice  of  such  time  and  place,  in  such  manner  as 
the  court  may  prescribe,  to  all  parties  who  appear  to  be 
interested  therein.  The  party  appealing  shall  lay  before  the 
court  certified  copies  of  all  the  original  papers  and  evidence 
in  the  case,  and  the  Commissioner  shall  furnish  the  court 
with  the  grounds  of  his  decision,  fully  set  forth  in  writino-, 
touching  all  the  points  involved  by  the  reasons  of  appeal.' 
And  at  the  request  of  any  partj-  interested,  or  of  the  court, 
the  Commissioner  and  the  examiners  may  be  examined 
under  oath,  in  explanation  of  the  principles  of  the  thino-  for 
which  a  patent  is  demanded. 
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Determination  of  such  Appeal  and  its  Effect. 
Sec.  4914.  The  court,  on  petition,  shall  hear  and  determine 
such  appeal,  and  revise  the  decision  appealed  from  in  a 
snmmarj'  way,  on  the  evidence  produced  before  the 
Commissioner,  at  such  early  and  convenient  time  as  the 
court  mav  appoint ;  and  the  revision  shall  be  confined  to 
the  points  set  forth  in  the  reasons  of  appeal.  After  hearing 
the  cise  the  court  shall  return  to  the  Commissioner  a 
certificate  of  its  proceedings  and  decisions,  which  shall  be 
entered  of  record  in  the  Patent  Office,  and  shall  govern  the 
further  proceedings  in  the  case.  But  no  opinion  or 
decision  of  the  court  in  any  such  case  shall  preclude  any 
person  interested  from  the  right  to  contest  the  validity  of 
such  patent  in  any  court  wherein  the  same  may  be  called  in 
question. 

Patents  nJitained  hij  Bill  in  Equity. 
Sec.  491.5.  Wheaever  a  patent  on  application  is  refused, 
either  by  the  Commissioner  of  Patents  or  by  the  Supreme 
Court  of  the  District  of  Columbia  upon  appeal  fi-om  the 
Commissioner,  the  applicant  may  have  remedy  by  bill  in 
equity  ;  and  the  court  having  cognizance  thereof,  on  notice 
to  adverse  parties  and  other  due  proceedings  had,  may 
adjudge  that  such  applicant  is  entitled,  according  to  law,  to 
receive  a  patent  for  his  invention,  as  specified  in  his  claim, 
or  for  any  part  thereof,  as  the  facts  in  the  case  may  appear. 
And  such  adjudication,  if  it  be  in  favour  of  the  right  of  the 
applicant,  shall  authorise  the  Commissioner  to  issue  such 
patent  on  the  applicant  filing  in  the  Patent  Office  a  copy  of 
the  adjudication,  and  otherwise  complying  with  rhe  require- 
ments of  law.  In  all  cases,  where  there  is  no  opposing 
party,  a  copv  of  the  bill  shall  be  served  on  the  Com- 
missioner ;  and  all  the  expenses  of  the  proceeding  shall  be 
paid  by  the  applicant,  whether  the  final  decision  is  in  his 
favour  or  not. — Manchester  Chamber  of  Commerce. 


BOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Month  ending  31st  January 

1892. 

1893. 

]),{etals 

£ 

1,822.503 
803,404 
566,628 

2,446,726 

£ 

1,550,125 

812,283 

Oils      

604,297 

Raw  materials   for  non 
dustries. 

textile  iu- 
nports  .... 

2,246,911 

Total  value  of  all  ii 

38,485.244 

33,125.888 

Summary  op  Exports. 


Month  ending  31st  January 


1892. 


1893. 


Imports   of  Oils  for  Month  EaroiNG  31st  January. 


Articles. 


Quantities. 


1892.  1893, 


Values. 


1892, 


.189.}. 


Cocoa-nut Cwt.  ,  6,850 

Olive Tuns  '  1,510 

Palm Cwt.  87.773 

Petroleum Gall.   10,048,117 

Seed  Tons  1,511 

Train,  &c Tuns  1,299 

Turpentine Cwt.  3<,001 

O^her  articles  . .  Value  £ 

Total  value  of  oils  ... 


4,677 

1.344 

98,777 

13.685.436 

2.839 

680 

23.8t9 


£ 

£ 

8,75-t 

5,0  M 

57.427 

48.245 

101,730 

120.219 

205,483 

245,94-i 

41,249 

62.47S 

26.156 

12,.3.30 

43,190 

28,432 

S2,639 

81,C0.-j 

566,628 


604,297 


Imports    of    Raw    Material   for   Non-Textilk 
Industries  for  Month  ending  31st  .Taxuarv. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1892. 


1893. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 


Lac.  &c 

Gutta-percha  . 

Hides,  raw  :— 
Dry 

Wet 

Ivory 


Manure : — 
Guano Tons 

Bones „ 

Nitrate  of  .soda . 

Phosphate  of  lime    ., 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin     „ 

Tar Barrels 

Wood  :— 
Hewn Loads 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


£ 

2.632,783 

728.274 

2.162,905 

Sawn 

2,551.466 

707,184 

2,321,560 

Mahogany  .. 
Other  articles.. 

..    Tons 
.  .Value  £ 

6,807 

170.486 

32.550 

5,305 

10.824 

2,284 

28,761 

41,622 

1,095 

1,456 

7,056 

2,631 

26,199 

.5.3,231 

2,214 

19,170 

1.3,475 

72,067 

85,118 

2,427 

99,608 

95,491 

3,672 

3,164 


5,237 

189,964 

23,170 

5,969 
6,998 
2,546 

24,276 

32,814 

1,128 

7 
4,279 
1,787 

20,780 

47.361 
1.209 

23.362 
9,781 

92,800 

139,925 

1,528 

110,960 

60,498 

4,734 

5,191 


£ 

18,292 

20,350 
398,788 

15,374 
47,985 
80,924 

73.056 
86,803 
56,262 

10,685 
36,2(56 
23,682 
65.592 
77.648 
20,142 
91,857 
66,686 
18,870 
106.980 
1,630 

184,940 

205,135 

26,110 

30,715 

7.31,954 


Total  value 


2,416,726 


£ 

ll,991t 

23,689 
267,518 

17,829 
27,602 
21,802 

61,650 
72.t;31 
56,-5^19 

40 
17,662 
16,025 
43,258 
53,747 
10,082 

107,535 
()0,590 
19,424 

186,3:30 
1,0.50 

189.14;j 
129,629 
35,8.33 
47,200 
768,0.34 

2,246.911 


19,146,704 


18,026,019 


Besides  the  above,  drugs  to  the  value  of  80,151?.  were   imported, 
as  against  67,623?.  in  January  1892. 
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Ihpobts  of  Mbtals  foh  Month  knuing  31st  jANiAitv. 


Articles. 


Copper : — 
Ore Tons 

ll<'Kulua „ 

UnwrouKht 

Iron : — 
Ore 

Bolt,  bur,  Ac , 

Steel,  unwrouRht. .      „ 
Lead,  pig  and  sheet      „ 

Pyrites „ 

Quicksilver Lb. 

Silver  ore 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


Quantities. 


1892. 


9,ISil 
.3,9G9 

281,079 
4,200 

306 

14,342 

56,028 

42,291 
3,911 


1893. 


5,.389 

10,404 

2,811 

394,5-t4 
3,395 

365 

12,653 

59,708 

87,350 

30,179 
3,074 


Yalaea. 


1892. 


1893. 


£  j  £ 

:«,831  I  36,0(t3 

228,572  I  28!»,17t! 

l'J0,29-t  I  135,707 


211il50 
35,855 


277,616 
28,410 


2.575 

2,454 

165,204 

126,413 

98,758 

109,020 

49,041 

7,757 

322,365 

192,906 

190,114 

139,517 

83,242 

68,929 

201,512 

134,001 

1,822,503     1,550,125 


Imports  of  Chemicals  aiv'd  Dtestufis  fob  Month 

ENDING    31 ST    JaNUA-RY. 


Quantities. 


Articles. 


1892. 


1893. 


Alkali Cwt. 

Bark  (tanners,  &c.)    „ 

Brimstone „      I 

Chemicals Value  £ 

Cochinsal   Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarine „ 

Other  

Indigo  Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


3,505  I 

36.616  j 

60,563  I 

580 

1,34«5  ' 


2,205 

9.954 

30,204 

577 
1,47!) 


Values. 


1862. 


1893. 


£ 

2.707 

16.514  I 

18.783  I 

I 

97,861  j 

3.420  ' 

31,057  I 


1         ..         I  13,959 

..    ■    j  18,094  . 

j  1,187  I 

21,596          21,945  j  443,224  | 

20,735  ,       15,027  I  18,554  , 


2,707 


2,873 


41,131 
91,313 


£ 

1,932 

3,388 
7,067 

98,994 
3,416 

32,211 

12,166 

13,736 

741 

481,267 
13,538 
38,285 

105,542 


803,404  i     812,283 


Exports  of  AIiscellaneous  Articles  for  Month 

ENDING    31ST   jANCAJiY. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Gunpowder Lb. 

653,800 

738.300 

£ 

15,657 

£ 

19,209 

Military  stores. .  Value  £ 

.. 

.. 

78,658 

73,981 

Candles Lb. 

1,379,900 

1,459,600 

20,793 

26.190 

Exports  of  Miscellankovs  Articles  for  Month 
ENDING  3l8T  JANUARY — Continued. 


Articles. 


Quantities. 


1892.  1898. 


Values. 


189S.  1893. 


Caoutchouc Value  £ 

Cement Tons  25,026         22,974 

Products  of  coal  Value  £  .. 

Earthenware ...       „       i 

Stoneware „ 

Glass  :— 

Plate Sq.  Ft.  177,985        155,071 

Flint Cwt.  0,914           0,i35 

Bottles „  59,941          57,245 

Other  kinds ,  14,882         15,674 

Leather : — 

Unwrought ....       „  11,175           8,904 

Wrought Value  £ 

Seed  oil Tons    -  5,461           5,795 

Floorcloth Sq.  Yds.  1,975,100     1,4«;2,400 

Painters'  materials  Val.  £  . .               . , 

Paper Cwt.  74,866         69,340 

Rags Tons  3,266           4,715 

Soap Cwt.  47,946          45,189 

i 

I 

Total  value i  . . 


t 
111.459 

46.507 
1.30,822 
121,760 

11,239 

10.581 
17,242 
28,347 
12,856 

110,479 
25,053 

111,943 
85,997 

139.366 

132,235 
21,311 
W,095 


C 

92..333 

41,269 

117,720 

142,298 

11, H4 

7.499 
15,499 
20,554 
13,312 

88,315 
20,132 
114,890 
00,775 
113,856 
110,029 
33,120 
46,192 


2,321,560     2.102,903 


Exports  of  Metals  (other  than  Machinery)  fob 
Month  ending  31st  January. 


Articles. 


Bra£s Cwt. 

Copper : — 
Unwrought „ 

Wrought „ 

Mixed  metal , 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead ., 

Plated  wares. . .  Value  £ 

Telegraph  wires,  4c.    „ 

Tin Cwt. 

Zinc I 

Other  articles  . .  Value  £ 

Total  value 


Quantities. 


1892. 


1893. 


Values. 


1892, 


0,814 

43,893 
27,237 
22,841 


19ti,078 
5,149 


7,76:i 
14,685 


8,409 


£ 

31,481 


50,606 
21,341 
24,130 


107.239 
84,036 
59,506 

179,892 
99,565 
197,616  j  1,736,404 
4,307  ,  68,312 
20,547 
46,246 
36,889 
14,161 
07,188 


7,197 
18,864 


2,551.460 


£ 

36,253 

128,761 
64,368 
58,4ii 

168,272 
94,140 
1,632,738 
50,646 
19,893 

271,502 
34,;}00 
15,925 
57,555 


2,632,7*3 


194 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Feb.  28. 1893. 


exfobts  of  daugs  and  chemicals  fok  month  ending 
3  1st  January. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

398,382 
85,320 
2G,369 

552,303 

106,848 

25,347 

152,515 

33,066 

217,422 

75,781 
228,400 

£ 

189,189 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Val  ue  £ 

Other  articles ...       „ 

44,439 
187,265 

76,720 
230,661 

Total  value 

•• 

•• 

707,184       728,274 

iMonttjIp  ^patent  ^i$t 


*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

1297.  C.  Schmidt  and  E.  Loh.  Process  and  apparatus 
for  purifying  water.     Complete  Specification.     January  20. 

1467.  E.  Herz.  Method  of  and  apparatus  for  heating  or 
evaporating  liquids.     Complete  Specification.     January  23. 

167G.  W.  Webster.  Improvements  in  apparatus  for 
filtering  and  purifying  water.     January  25. 

1708  E.  li.  Harlock.  Improvements  in  apparatus  or 
vessels  for  the  continuous  evaporation  or  concentration  of 
liquids.     January  25. 

1780.  H.  J.  E.  Jensen.  Improvements  in  and  relating  to 
filtering  apparatus.     January  26. 

2340.  E.  G.  Scott  and  F.  W.  Scott,  jun.  Improvements 
in  apparatus  for  evaporating  and  cooling  liquids. 
February  2. 

2400.  J.  Parks.  Improvements  in  or  applicable  to  brine- 
evaporating  pans.     February  3. 

2547.  D.  H.  Lyon.— Frcm  D.  Hanna,  United  States. 
.Vn  improved  process  of  purifjing  water  and  apparatus 
therefor.     Complete  Specification.     February  4. 

2665.  R.  Dietrich.  Improvements  in  regenerative 
furnaces.     Complete  Specification.     February  7. 

2985.  D.  Terrace.  Improvements  in  retort-lid  fastenings. 
Complete  Specification.     February  10. 

3057.  A.  Shiels.  Improvements  in  thermostats. 
February  11. 

3129.  A.  C.  Wells.     An  improved  filter.     February  11. 

Complete  Specifications  Accepted.* 

1892. 

2895.  F.  M.  Robertson,  H.  S.  Fearon,  and  W.  S.  Miller. 
Improvements  in  the  process  of,  and  apparatus  for,  evapo- 
rating or  drying,     February  15. 


4911.  T.  O.  Easton,  A.  Watt,  and  J.  Buchanan,  jun. 
Apparatus  for  filtering  saccharine  or  other  liquids,  and 
method  of  working  the  same.     January  25. 

5108.  R.  Fish  and  W.  Smith.  Apparatus  for  regulating 
liquid  seals  in  gas-washers  and  the  like.     February  1. 

5214.  A.  DesgofEe.  Machinery  for  manufacturing  fuel 
blocks  and  other  articles  from  plastic  material.     February  1. 

5239.  J.  A.  Yeadon  and  W.  Adgie.  Apparatus  for 
revivifying  gas  lime  (sulphide  of  calcium)  and  other 
analogous  materials.     February  8. 

5538.  O.  W.  Ketchum.  Improvements  in  gas-generating 
furnaces  or  gas  producers.     January  25. 

6354.  T.  Thornley.  Improvements  in  kilns  or  furnaces 
applicable  for  the  drying  and  incineration  of  spent  soda 
solutions.     February  1. 

6478.  F.  W.  Scott,  E.  G.  Scott,  and  F.  W.  Scott,  jun. 
Evaporating  apparatus.     February  8. 

6700.  C.  D.  Abel. — From  E.  Theisen,  Germany.  Im- 
provements in  surface-condensing  and  refrigerating  appa- 
ratus.    February  15. 

19,149.  H.  W.  Rappleye.  Drying  apparatus  for  brewers' 
grains  and  the  like.     February  1. 

1893. 

513.  H.  D.  Fitzpatrick.  —  From  F.  A.  Kleemann. 
Apparatus  for  heating  and  cooling  fluids.     February  15. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

906.  F.  S.  Cripps.  A  complete  hydraulic  main  valve  for 
gas,  tar,  and  ammoniacal  or  other  liquors.     January  1 6. 

919.  L.  Girerd.  An  artificial  way  of  chemically  pro- 
ducing the  ozone.     January  16. 

1017.  W.  Young  and  R.  Young.  Improvements  in  the 
manufacture  of  and  apparatus  for  producing  water-gas  and 
hydrogen.     January  17. 

1175.  H.  R.  Stockman.  Improvements  in  fuel. 
January  19. 

1269.  W.  P.  Gibbons  and  R.  Masters.  Certain  improve- 
ments in  the  setting  of  gas  retorts.  Complete  Specification. 
January  20. 

1417.  H.  Coulthurst,  J.  Coulthurst,  and  A.  Coulthurst. 
Improvements  in  apparatus  to  be  used  in  the  manufacture 
of  gas  retorts.     January  23. 

1432.  A.  R.  Sennett.  Improvements  in  apparatus  for 
aspirating  and  propelling,  humidifying  or  mixing  air  or 
other  gases.     January  23. 

1433.  A.  R  Sennett.  Improvements  in  the  combustion 
of  fuel,  and  in  the  prevention  of  smoke,  and  in  the  apparatus 
therefor.     January  23. 

2155.  C.  A.  Sahlstrom  and  E.  Parr.  A  new  aud  improved 
method  for  saponifying  or  mixing  tars,  oils,  hydrocarbons, 
and  similar  materials,  and  for  using  the  same  for  heating, 
lighting,  and  other  purposes.     January  31. 

2161.  L.  B.  Miller  and  M.  W.  Woods.  Heating  liquids 
by  electricity.     January  31. 

2247.  J.  C.  W.  Stanley.  Improvements  in  or  relating  to 
the  manufacture  or  production  of  block  fuel,  gas,  and  other 
useful  products  from  refuse  materials.     February  1 . 

2524.  M.  Cameron.     An  improved  fuel.     February  4. 

2590.  T.  S.  K.  Hawxhurst.  Solid  illuminant.  Complete 
Specification.     February  6. 

2685.  A.  L.  Elfen.  Improvements  in  or  connected  with 
the  refining  of  petroleum  and  the  like.     February  7. 

2716.  J.  Askins.  Improvements  relating  to  the  manu- 
facture of  gas  and  to  apparatus  therefor.  Complete 
Specification.     February  7. 
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2791.  v.   Fantu.      A  new  or  improved  process  for  the 
coufinuous  production  of  wttter-gus.     February  8. 
2840.  J.  Turner.     Sec  Class  XVIII.  H. 

COHPLETK  SpECIFICATIONB  ACCEPTED. 

1892. 

19.")H.  W.  Coultas,  T.  Siddell,  and  J.  L.  Smith.  A  novel 
or  improved  apparatus  constituting  a  combined  boiler  and 
gas  producer  for  the  generation  of  steam  and  the  pro<luction 
of  gas,  whether  used  in  combination  or  for  separate 
purposes.     February  1. 

•1728.  J.  Moeller.  Apparatus  for  making  gas  from  oils, 
fatty  substances,  and  other  material.     January'  25. 

4982.  G.  Angel.     Manufacture  of  peat  fuel.    February  8. 

6000.  C.  Hunt.     Gas-washing  apparatus.     January  2.5. 

6819.  W.  U.  Scott-Monerieff.  Improvements  in  or 
relating  to  the  treatment  of  fuel.     February  15. 

15,777.  W.  H.  Laird.  Hot-water  or  steam  apparatus  for 
heating  purposes.     February  15. 

17,419.  F.  J,  Collin.     Coke  furnaces.     January  25. 


HI.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specification  Acckptkd. 

1892. 

5539.  B.  Willcox. — From  The  Farbenfabriken  vormais 
F.  Bayer  and  Co.  Purifying  anthracene  and  anthraquinone. 
February  8. 


I7._C0L0URING  MATTERS  and  DYES. 
Applications. 

957.  O.  Imray.  —  From  the  Society  of  Chemical 
Industry,  Switzerland.  Manufacture  of  blue  colouring 
matters.     January  16. 

1280.  J.  Imray. —  From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis 
and  Dr.  Chapius,  France.  Manufacture  of  mono-sulpho- 
nated  anthracene  acid  by  the  direct  sulphonation  of 
anthracene.     January  20. 

1320.  E.  R.  Wilson,  E.  Stewart,  and  R.  Hunt.  Improve- 
ments in  the  separation  and  purification  of  colouring  matter 
from  crude  cotton-seed  oil.     January  21. 

1851.  H.  E.  Newton. — From  The  Farbenfabriken  vormais 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  azo  colouring  matters.     January  27. 

2316.  A.  E.  Alexander.— From  H.  P.  Wells,  United 
States.  Extracting  dye  matter  from  logwood.  Complete 
Specification.     February  2. 

2370.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  sulpho  acids  of  certain  naphthalene  derivatives,  and 
of  new  colouring  matters  obtainable  therefrom.   February  2. 

2614.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  azo  dyes,  and  of  a  component  for  use  in  their 
manufacture.     February  6. 

2695.  H.  E.  Newton. — From  The  Farbenfabriken  vormais 
F.  Bayer  and  Co.,  Germany.  The  manufacture  and  produc- 
tion of  derivatives  of  hydroxyanthraquinones.     February  7. 

2984.  C.  D.  Abel. — From  The  Actiengesellschaft  fiir 
Anilin  Fabrikation,  Germany.  Manufacture  of  a  new 
amidonaphtholdisulpho  acid.     February  10. 


Complete  Specifications  Accepted. 
1892. 
5112.  H.  VVillco.x.— From  The    Farbenfabriken   vormais 
F.  Bayer  and  Co.     Manufacture  of   new  colouring  matters. 
February  1. 

5811.  C.  I>.  Abel.— From  C.  F.  Boehringer,  Sohne  and 
Co.  Manufacture  of  derivatives  of  amido-crotonic  acid. 
February  15. 

6252.  Read,  Holliday,  and  Son.s,  Liin.,  and  L.  G.  Paul. 
Improvements  in  treating  nitroso  compounds  for  use  in 
dyeing  animal  fibres.     February  15. 

6630.  C.  p.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  colouring  matters. 
February  15. 

24,081.  J.  Rohner.  Production  of  new  colouring  matters, 
dyeing  cotton  without  mordant.     February  8. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

1380.  H.  C.  Fellowes,  W.  R.  Crozier,  and  H.  Ferguson. 
Improvements  in  the  preparation  of  the  fibre  of  rhea  and 
other  grasses  and  fibrous  vegetables.     January  21. 

2983.  T.  Mitchell.  Improvements  in  or  applicable  to  the 
manufacture  of  linoleum  and  like  floorcloths.     February  10. 

2989.  A.  T&rngren.  Improvements  in  treating  bast  and 
wood  for  obtaining  therefrom  fibre  suitable  for  being  spun 
or  woven.     Complete  Specification.     February  10. 

Complete  Specifications  Accepted. 

1892. 

1728.  C.  F.  Dietrich  and  T.  J.  Palmer.  Manufacture  or 
production  of  floor  coverings  or  like  materials  with  coloured 
designs  or  patterns,  and  apparatus  to  be  employed  in  the 
said  manufacture.     January  25. 

1729.  C.  F.  Dietrich  and  T.  J.  Palmer.  Manufacture  and 
production  of  materials  suitable  for  use  as  floor  covering.'^, 
or  for  other  analogous  purposes.     January  25. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

955.  J.  A.  J.  F.  Leclercq.  An  improved  machine  for 
dyeing  ribbons  direct  from  the  combs.     January  16. 

977.  J.  M.  Collins.  Improvements  in  machines  for  dyeing 
and  scouring  yarn.     January  17. 

1172.  J.  D.  Asquith.  Improvements  in  washing  and 
scouring  machines  for  washing  and  scouring  textile  fabrics. 
January  19. 

1220.  E.  Edwards.  —  From  P.  Jaeger,  Germany.  \q 
improved  process  for  dyeing  wood.     January  19. 

1342.  A.  Schloesser  and  H.  A.  Mavor.  Improvements  in 
or  relating  to  indigo-dyeing.     January  21. 

1623.  J.  Clapham,  J.  Picard,  C.  Villedien,  and  W.  W.  L. 
Lishman.  Improvements  in  bleaching  and  discolouration. 
January  25. 

2009.  L.  Lang.  Improvements  in  or  relating  to  calico- 
printing.     January  30. 

2153.  O.  Ostersetzer.  Improvements  in  prniting  and 
dyeing  on  fabrics.     January  31. 


196 


THE  JOUENAIi  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Feb.  28, 1893, 


2550.  F.  G.  Stiel.  Improvements  relating  to  the  dyeing 
of  textile  fabrics  and  other  materials,  and  to  apparatus 
therefor.     February  4. 

2555.  F.  W.  Hay  ward.  Improvements  in  colouring  or 
staining  and  bronzing  paper  or  other  material,  and  apparatus 
therefor.     February  6. 

3066.  S.  Skucek  and  F.  Jelen.  Improvements  in  or 
relating  to  dyeing,  and  apparatus  therefor.     February  11. 

CoMPLETK  Specifications  Accbptbd. 

1892. 

5197.  R.  H.  Pickles.  Improvements  in  aluminium,  iron 
and  chromium  mordants.     February  8. 

6162.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper.  An 
improvement  in  the  bleaching  of  textile  and  pulping  mate- 
rials in  vacuo.     February  8. 

6304.  T.  Hoyle  and  Sons,  Lim.,  and  W.  N.  Neild. 
Improvements  in  dyeing  cotton  and  other  textile  fabrics. 
January  25. 

15,")33.  C.  I.  Edmondson.  Printing  designs  or  patterns 
in  two  or  more  colours  upon  textile  fabriss.     February  8. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

1099.  J.  Thornber  and  G.  Rogerson.  An  improved  system 
in  the  moulding  and  preparing  white  lump  salt  for  domestic 
and  other  purposes.     January  18. 

1138.  L.  Trails  and  E.  Burmeister.  A  process  for  the 
utilisation  of  liquors  containing  sulphate  of  alumina  or 
ferric  sulphate.     January  18. 

1168.  J.  B.  Petrie.  Improvements  in  the  production  of 
sodium  carbonate  and  sodium  bicarbonate  from  metallic 
sodium  or  metallic  sodium  vapour,  the  said  sodium  or 
sodium  vapour  being  obtained  electrolitically  or  by  other 
methods.     January  19. 

1214.  E.  K.  Muspratt,  A.  Carey,  and  V.  C.  Driffield. 
Improvements  in  and  apparatus  for  the  manufacture  of 
bleaching-pDwder.     January  19. 

1298.  P.  Buisine.  Improvements  in  the  manufacture  of 
ferric  chloride.  Complete  Specification.  Filed  January  20. 
Date  applied  for  July  5,  1892,  being  date  of  application  in 
France. 

1396.  E.  Dyson.  Improvements  in  retorts  or  apparatus 
for  concentrating  sulphuric  acid.     January  23. 

1982.  C.  Dreyfus  and  H.  Grimshaw.  A  new  and 
improved  method  for  the  manufacture  of  basic  per-salts  of 
iron.     January  30. 

2148.  J.  Heibling.  Improvements  in  the  manufacture  of 
potash,  alum,  and  alumina.  Complete  Specification, 
.lanuary  31. 

2274.  Adrain  van  Berkel.  Improvements  in  the  extrac- 
tion of  carbonic  acid  from  mineral  carbonates,  and  in 
apparatus  therefor.     February  1. 

2463.  J.  Marx.  Improvements  in  and  apparatus  for 
the  electrolysis  of  solutions  of  salts  or  compounds  of  the 
alkalis,  more  especially  intended  for  the  manufacture  or 
production  of  alkalis  and  chlorine,  and  for  bleaching. 
February  3. 

2476.  I.  Levinstein.  Improvements  in  apparatus  used 
in  the  concentration  of  sulphuric  acid.     February  4. 

2710.  J.  L.  Kessler.  Improvements  in  the  manufacture 
and  production  of  salts  or  compounds  of  alumine  or 
aluminium,  and  in  the  apparatus  employed  therein. 
February  7. 

2885.  I.  Levinstein.  Improvements  in  the  method  of 
and  in  apparatus  for  recovering  and  concentrating  waste 
and  diluted  sulphuric  acid,  and  for  separating  and  recovering 
other  acids  in  mixture  therewith.     February  9. 


Complete  Specifications  Accepted. 

1892. 

5225.  A.  AUhusen,  G.  E.  Edgell,  and  W.  Russell. 
Recovery  of  sulphur  from  the  waste  gases  from  Claus  kilns 
or  similar  gases,  and  apparatus  therefor.     January  25. 

5296.  C.  J.  Bayer.  Treatment  of  bauxite  or  similar 
minerals  for  the  purpose  of  obtaining  alkali-aluminates  or 
alumina  hydrate.     January  25. 

6931.  H.  H.  Lake.— From  J.  H.  C.  Behnke  and  the 
Chemische  Fabrik  in  Billwarder  vorm.  Hell  and  Staamer, 
Germany.  Production  of  pure  carbonic  acid  from  the  pro- 
ducts of  combustion  of  furnaces,  kilns,  and  the  like,  and 
apparatus  therefor.     February  15. 

22,817.  E-  Rotondi  and  C.  M.  Michela.  A  process  for 
the  manufacture  of  acetic  acid.     February  8. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 


Applications. 


in    the 
sticks. 


method    of 
Complete 


1289.  P.  Sievert.  Improvements 
manufacturing  glass  bars,  rods,  oi 
Specification.     January  20. 

1774.  C.  D.  Abel. — From  Hector  de  Grousilliers,  Germanj'. 
Improvements  in  transferring  designs  on  to  ceramic  and 
other  objects,  and  in  the  materials  employed  for  that 
purpose.     Complete  Specification.     January  26. 

2033.  F.  Welz.  Process  or  mode  of  making  glass,  having 
an  orange-yellow  colour  when  the  light  passes  through  it, 
and  a  greenish  colour  when  the  light  falls  upon  it. 
Complete  Specification.     January  30. 

2252.  H.  L.  Doulton  and  W.  P.  Rix.  Improved  means 
for  ornamenting  pottery  ware.     February  1. 


Complete  Specifications  Accepted. 


1892. 

5527.  O.  Imray.  —  From  The 
Glasindustrie  vormals  F.  Siemens, 
hollow  glass  with  metal  insertions. 

18,178.  J.  Wade,  W.   Wade,  and  H.  Wallace 
of  decorating  tiles  and  other  earthenware  articles. 


Actiengesellschaft  fiir 
Manufacture  of  blown 
January  25. 

Process 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  cements. 

Applications. 

1582.  F.  G.  Montague.  Manufacture  of  artificial  marbles. 
January  24. 

1677.  W.  Webster.  Improved  manufacture  of  cement, 
and  apparatus  therefor.     January  25. 

2069.  J.  J.  Green.  An  improved  manufacture  of  sink 
stones  and  gullies  from  clay  or  other  plastic  material. 
January  31. 

2335.  J.  F.  Kleine.  Improved  construction  of  floors  and 
ceilings.     Complete  Specification.     February  2. 

2374.  F.  W.  S.  Stokes.  Improvements  in  apparatus 
connected  with  the  continuous  treatment  of  cement,  lime, 
and  the  like  materials,  and  in  the  lining  of  furnaces  and 
kilns  for  burning  such  substances.     February  3. 

3106.  W.  Webster.  Improvements  in  the  manufacture 
of  cement.     Complete  Specification.     February  11. 
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CoBTPLKTK  Specifications  Accepted. 

1892. 

;W79.  C.  li.  Cowons.  Calcinatioiiof  limestone,  ironstone, 
anil  t lie  like  substances.     February  15. 

11,22(5.  G.  C.  Taylor.  A  fireproof  composition  or  cement 
for  boilers,  flues,  and  furnaces.     January  IS. 

21,103.  I'.  .1.  Jackson.  An  improved  system  of  street 
and  lloor  paving.     .lainiary  2.5. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

1 1 1 G.  C.  M.  Pielsticker.  Improvements  in  the  extraction 
of  gold  and  silver  from  ores.     January  18. 

1385.  A.  E.  Haswell  and  A.  G.  Haswell.  Improvements 
in  and  relating  to  the  coating  of  metals.     January  21. 

1407.  C.  Allen,  J.  Clark,  and  G.  W.  Clark.  Improve- 
ments in  or  relating  to  the  production  of  aluminium. 
January  23. 

1437.  H.J.  Phillips.  A  process  for  the  elimination  of 
sulphur  from  iron  or  steel.     January  23. 

1470.  T.  J.  Trcssider.  Improvements  in  the  manu- 
facture of  armour  plates.     January  23. 

1795.  S.  Chatwood  and  S.  R.  Chatwood.  Improvements 
in  the  manufacture  of  compound  steel  ingots  and  other 
articles.     January  26. 

1900.  A.  V.  C.  Fenby,  J.  B.  Fenby,  and  G.  Moore. 
Coating  iron  and  steel  with  brass  and  other  metallic  alloys. 
January  28. 

1959.  C.  Raleigh.  Improved  means  applicable  for  use 
in  extracting  gold  and  silver  from  auriferous  and  argenti- 
ferous solutions.     .January  28. 

2031.  E.  Jokl  and  E.  Roudnitz.  Improvements  in  and 
relating  to  the  treatment  of  iron  and  steel  to  protect  the 
same  against  rust.     January  30. 

20G6.  W.  H.  Greene  and  \V.  H.  Wahl.  Improved 
process  of  producing  metallic  alloys.  Complete  Specifica- 
tion.    January  31. 

2081.  J.  R.  Wylde,  X.  Glendinning,  and  D.  Watson. 
Improvements  in  obtaining  silver  and  gold  from  their 
solutions.     January  31. 

2119.  A.  J.  Boult.— From  C.  G.  Richardson  and  A.  B. 
English,  Canada.  Improvements  in  or  relating  to  the 
treatment  of  metallic  ores.  Complete  Specification. 
January  31. 

2377.  A.  Allen,  A.  Bashforth,  acd  H.  Allen.  A  re- 
heating furnace  for  steel  and  iron  puddling  and  other 
purposes.     February  3. 

2433.  H.  C.  Bull.  Improvements  in  or  connected  with 
the  smelting  of  iron  ore  in  the  production  of  pig  iron. 
February  3. 

2449.  P.  Willis.— From  L.  A.  Allard,  United  States. 
A  combined  furnace  for  treating  and  reducing  ores,  and  for 
refining  the  resulting  metals.     February  3. 

2616.  T.  J.  Tresidder.  Improvements  in  apparatus  for 
use  in  chilling  armour  plates.     February  6. 

2639.  J.  A.  Mays.  Process  of  and  apparatus  for 
separating  metals  and  similar  substances.     February  7. 

2724.  C.  Endruweit.  Improvements  in  the  method  of 
producing  thin  films  of  metal  and  manufacturing  metal- 
surfaced  paper  therewith.  Complete  Specification. 
February  7. 

3096.  A.  Gilbertson.  Improvements  in  machinery  or 
apparatus  for  coating  plates  with  tin,  terne,  or  other  metal. 
February  11. 

3107.  C.  Vattier.  Improved  construction  of  converters 
for  smelting  copper  ores.  Complete  Specification. 
February  11. 

3111.  C.  Vattier.  Process  for  roasting  dust  of  copper 
and  other  ores.     Complete  Specification.     February  11. 


CojfptETB  Specifications  Accepted. 
1892. 

2590.  \V.  K.  Greenway.  Galvanising  iron  and  steel. 
February  15. 

4997.  J.  de  Coppet.  Treatment  of  minerals,  mattes, 
speiss,  and  other  substances  containing  nickel  for  the 
separation  of  copper,  nickel,  and  cobalt.     January  25. 

5255.  J.  G.  H.  Batchelor  and  C.  T.  Batchelor.  Improved 
means  for  the  recovery  of  tin  and  iron  from  tin-jilate  scraii 
or  other  waste  material  from  tinned  goods.     February  8. 

5560.  R.  Heaton.     A  solder  for  aluminium.     January '_'5. 

6454.  F.  Ryland.  An  improvement  or  improvements  in 
tinning  cast-iron  hollow-ware.     January  25. 

13,194.  E.  G.  Brewer. — From  A.  A.  Cowles,  United 
States.     Annealing  furnaces.     February  15. 

20,151.  H.  H.  Lake.— From  R.  W.  F.  Abbe.  Process 
for  treating  oxidised  or  corroded  lead,  and  apparatus 
therefor.     January  25. 

23,228.  A.  Longsdon.— From  F.  A.  Krupp.  A  new  or 
improved  process  and  apparatus  for  or  relating  to  the 
manufacture  of  armour  plates.     January  25. 

23.476.  R.  Haddan.  —  From  L.  Oliven.  Process  or 
method  of  plating  or  coating  aluminium  with  tin,  zinc,  or 
lead,  or  alloys  thereof.     February  1. 

23.477.  R.  Haddan. — From  L.  Olis-en.  An  improved 
process  of  soldering,  applicable  to  the  soldering  of  aluminium 
to  aluminium  or  to  other  metals.     .January  25. 

23,896.  R.  Pearce.  Improvements  in  and  relating  to  ore- 
roasting  furnaces.     Februar}'  1. 

24,144.  J.  W.  Sutton.  Separation  of  gold  from  its 
chloride  solution.     February  8. 

1893. 

82.  W.  H.  Greene  and  W.  H.  Wahl.  Miinufacture  of 
manganese  and  manganese  alloys  free  from  carbon. 
February  15. 

130.  W.  E.  Koch.  Furnaces  for  heating  steel  ingots 
February  8.  &  .     6 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

1168.  J.  B.  Petrie.     See  Class  VII. 

1229.  H.  H.  Lloyd.  Improvements  in  secondary  or 
storage  batteries.     Complete  Specification.     January  19. 

1368.  H.  C.  Gover.  An  appUance  for  escape  of  gas 
from  battery  cells.     January  21. 

1502.  W.  P.  Thompson. — From  E.  Correns,  Germany. 
Improved  process  and  apparatus  for  the  electrolytic  pro- 
duction of  porous  finely-subdivided  lead  for  use  in  secondary 
batteries.     Complete  Specification.     January  24. 

1615.  N.  S.  Hill. — From  I.  Xicolariff,  Russia.  Improve- 
ments in  electrical  accumulators.     Januarj-  25. 

1661.  E.  Andreoli.  Improvements  in  electrolytic  appa- 
ratus.    Complete  Specification.     January  25. 

1778.  The  London  Metallurgical  Company,  Lim.,  and 
S.  O.  Cowper-Coles.  Improvements  relating  to  the  coating 
of  articles  with  alloys  by  electro-deposition.     January  26. 

1948.  H.  Imray. — From  La  Societe  Anonyme  pour  le 
Travail  Electrique  des  Metaux,  France.  An  improvement 
in  secondary  voltaic  batteries.     January  28. 

2134.  G.  Lentz.  Improvements  in  porous  vessels  or 
pots  and  diaphragms  for  secondary  and  primary  batteries, 
January  31. 

2241.  C.  A.  J.  H.  Schroeder  and  H.  E.  R.  Schroeder 
High-tension  battery.     Februarv  1. 
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2267.  C.  T.  J.  Vautin.  Improvements  in  the  method  of 
ami  apparatus  for  the  electrolytical  separation  of  the  bases 
of  salts,  and  of  compounds  of  the  same,  from  saline  solutions. 
February  1. 

12311.  J.  B.  Hannay.  A  new  or  improved  apparatus  for 
the  electrolysis  of  saline  solutions.  Complete  Specification. 
February  2. 

2320.  R.  Conedera.  Electro-chemical  cementation  for 
separating  copper  from  solutions  by  means  of  iron. 
February  2. 

2329.  J.  C.  Richardson.  Improvements  in  the  manu- 
facture of  white  lead  electrolytically.     February  2. 

2331.  X.  H.  Edgerton.  Improvements  in  secondary 
electric  storage  batteries  or  accumulators.     February  2. 

2361.  F.  Szymanski.  An  improved  depolarising  material 
for  galvanic  elements.    Complete  Specification.    Februarj'  2. 

2598.  C.  D.  Abel. — From  G.  Lehnert,  Germany.  Processes 
for  effecting  the  electro-deposition  of  metals  upon  aluminium. 
February  6. 

2940.  J.  E.  Richardson.  Improvements  in  the  electric 
dissociation  or  modification  of  gases,  gaseous  compounds, 
and  products.     February  10. 

2946.  R.  J.  Crowley  and  J.  R.  Grant.  Improvements 
in  or  relating  to  galvanic  batteries.     February  10. 

Complete  Specifications  Accepted. 
1892. 

6405.  D.  Urquhart  and  J.  M.  Small.  Secondary  voltaic 
batteries.     February  8. 

6467.  E.  Herniite  and  A.  Dubosc.  Manufacture  of  the 
alkaline  cai'bonates  or  bicarbonates  by  the  electrolytic 
decomposition  of  alkaline  chlorides  in  the  presence  of 
gelatinous  alumina  or  chloride  or  other  salt  of  aluminium. 
February  15. 

18,807.  E.  Andreoli.  Electrodes  for  secondary  batteries. 
February  8. 

22,375.  W.  P.  Thompson.— From  C.  L.  Coffin.  Improve- 
ments in  the  method  of  welding  or  working  metals  electrically. 
January  25. 

22,987.  P.  M.  Justice.— From  W.  W.  Griscom.  Secondary 
battery  plates  or  elements  and  process  of  preparing  same. 
January  25. 

23,232.  J.  Y.  Johnson.— From  A.  A.  Michel.  Secondary 
or  storage  batteries.     February  1. 

23,409.  G.A.Washburn.    Storage  batteries.    Februarys. 

23,919.  T.  Craney.     Electrolytic  apparatus.    Februarys. 

1893. 

140.  G.  W.  Harris.  Storage  batteries,  and  electrodes 
therefor.     February  15. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

1349.  F.  X.  Turnej'.  An  improved  process  for  treating 
and  purifying  sod  and  other  oils,  and  apparatus  therefor. 
January  21. 

1612.  H.  C.  II.  Picard,  C.  Yilledien,  and  W.  W.  L. 
Irishman.  Improvements  in  bleaching  and  discolouring 
oils,  fats,  and  greases.     January  25. 

1773.  F.  Walton.  Improved  process  and  apparatus  for 
oxidising  drying  oils.     January  26. 

1845.  A.  F.  St.  George.  Refining  cocoa  nut  butter  and 
other  fats  and  oils,  so  as  render  them  tasteless  and  odourless. 
January  27. 

2896.  N.  Iseli.  Improvements  in  or  relating  to  the 
manufacture  of  alcohols,  oils,  greases,  and  other  matter. 
February  9. 


Complete  Specifications  Accepted. 

1892. 

3239.  C.  H.  Ridsdale.  Improvements  in  or  appertaining 
to  solid  lubricants  and  bearings  therefor.     January  25. 

18,086.  E.  Hill,  F.  W.  J.  Webb,  A.  W.  Machonachie,  and 
S.  Roper.  Improvements  in  cleaning  and  renovating 
compositions.     January  25. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

978.  E.  H.  Braidwood.  An  improved  anti-fouling  and 
anti-friction  composition  for  ships'  bottoms.     January  17. 

1113.  S.J.  Simpkin.  Improvement  in  the  manufacture 
of  refined  indigo.     January  18. 

2169.  W.  B.  Abert  and  W.  Scherer.  Improvements  in 
paints.     Complete  Specification.     February  1. 

2246.  A.  J.  Boult.  —  From  F.  J.  Honnay,  Belgium. 
Improvements  in  or  relating  to  the  recovery  of  resinous  or 
gummy  substances.     February  1. 

2329.  J.  C.  Richardson.     .See  Class  XI. 

2626.  M.  Becker.  Process  for  producing  a  fundamental 
mass  from  which  varnish  and  similar  coatings  may  be  made. 
Complete  Specification.     February  6. 

2705.  H.  C.  Higginson.  Improvements  in  and  relating 
to  the  manufacture  of  whiting.  Complete  Specification. 
February  7. 

2823.  J.  McDougall  Smith.  Improvement  in  the 
manufacture  of  varnishes,  varnish  paints,  and  the  mixing 
of  volatile  spirits  with  other  bodies.     February  8. 

2883.  A.  Macdonald.  Improvements  in  the  treatment  of 
galena  for  the  production  of  lead,  lead  sulphate,  and  lead 
oxide.     February  9. 

3034.  A.  M.  Duraoulin.  Improvements  in  varnishes. 
February  1 1. 

3116.  J.  V.  Walton.  Improvements  in  apparatus 
employed  in  the  manufacture  of  white  lead.     February  11. 

Complete  Specifications  Accepted. 
1892. 

4169.  E.  C.  Williams,  P.  E.  Williams,  and  C.  May. 
Improvements  relating  to  bronze  or  other  metallic  paints. 
January  25. 

6009.  S.  Z.  de  Ferranti  andJ.H.  Noad.  Production  of 
white  lead  and  chrome  pigments.     February  1. 

12,728.  P.  Lehmann.  Compounds  suitable  as  protective 
coatings  or  paints  for  iron  and  steel.     January  25. 

19,539.  J.  F.  Thompson  and  C.  F.  Baker.  An  improved 
colouring  and  burnishing  composition  for  boots  and  shoes. 
February  8. 

21,932.  J.  S.  P.  Stutley.  An  improved  composition 
paint.     January  25. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

1660.  A.  Sale  and  R.  Hulett.  A  new  process  for  removing 
grease  or  fat  from  all  kinds  of  leather.     January  25. 

2172.  E-  Drew.  An  improved  substitute  for  leather. 
Complete  Specification.     February  1. 

2545.  H.  H.  Lake. — From  A.  J.  Strauss,  France.  Im- 
provements relating  to  the  treatment  of  hides  and  skins. 
February  4. 

2837.  A.  W.  Titford.  Improvements  in  the  manufacture 
or  production  of  imitation  vellum  and  leather.     February  9. 
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COMPLKTE   SrECIFICATIONS   ACCKPTKD. 

189'J. 

;nu5,.  C.  Cosinerio.      Muniifuctuic   of   a    light-coloured 
albumen  from  blood.-    February  H. 

•178:?.  J.  Pullman,  W.  K.  Pullman,  and  A.  Pullman.     An 
improved  process  for  treating  skins  and  hides.     February  1. 


XVI.— SUGAnS,  STARCHES,  GUMS,  Etc. 
Applications. 

14G1.  15.  Dukes. — From  W.  A.  G.  Seyberlich,  Germany. 
Improvements  in  the  manufacture  of  grape  sugar, 
.lanuary  23. 

2597.  Siemens  Brothers  and  Co.,  Lim. — From  Siemens 
and  Halske,  Germanj'.  Process  for  bleaching  raw  starch, 
starch  gum,  and  solutions  thereof,  by  treatment  with  chlorine 
and  ozone  combined.     February  6. 


Complete  Specifications  Accepted. 

1892. 
^Manufacture  of  refined  sugar  from  raw 


.5719 

■^uirar. 


T.  Drost. 
February  8 

21,217.  W.P.Thompson. — From  F.  Soxhlet.     Improve 
uients  in  or  relating  to  refining  sugar.     .lanuary  2.j. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

]  235.  F.  W.  Golby.— From  .1.  B.  Thierry,  France.  A 
process  for  disinfecting  the  waters  of  distillation,  and  for 
separating  the  empyreumatic  products  of  spirits  of  wine 
before  rectification.     January'  20. 

1591.  A.  Werner.  Improvements  in  the  treatment  of 
beer  and  other  liquids,  and  in  apparatus  for  the  same. 
Complete  Specification.     January  24. 


1887.  F.  M.  Polsky. 
of  yeast.     January  27. 

2201.  W.  S.  Squire. 
distillers'  spent  wash. 


Improvements  in  the  manufacture 

Improvements  in  the  treatment  of 
February  1. 

2484.  J.  Gregor.     Improvements  in  and  relating  to   malt 
kilns.     Complete  Specification.     February  4. 

2579.  J.   T.    Gough.      Improvements  in  the   apparatus 
for  the  making  and  drying  of  malt.     February  6. 

3077.  J.  Heron.     See  Class  XVIII.— A. 

Complete  Specification  Accepted. 


1892. 

3798.  W.  L.  Wise. — From  A.  Antheaume. 
of  beer.     Februarv  1 . 


Manufacture 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. —  Chemistry  of  Foods. 

1954.  C.  A.  Sahlstrora.  Improvements  in  the  preserva- 
tion of  alimentary  and  other  substances,  and  apparatus 
therefor.     January  28. 

2152.  A.  Bay.  Process  and  apparatus  for  oxi<lising  or 
seasoning  newly-ground  flour  and  the  like.  Complete 
Specification.     January  31. 

2675.  The  Nutriment  Company  and  C.  P.  Eyre.  Milk 
coagulating  ferment.    Complete  Specification.     P'ebruary  7. 

2G83.  W.  P.  Thompson.— From  B.  G.  Iludimt,  Uiiited 
States.  New  or  improved  corn  product,  and  process  of 
manufacturing  the  same.     Februar}-  7. 

3077.  J.  Heron.  Improvements  in  preserving  yeast  for 
transport.     February  11. 

B. — Sanitary  Chemistry, 

1675.  W.  Webster.  Process  for  treating  the  effluent 
from  electrolytically  or  chemically  purified  sewage  for 
neutralising  its  alkaUnity,  and  for  the  production  of  bye- 
products  therefrom.     January  25. 

2840.  J.  Turner.  Improvements  in  the  purification  and 
utilisation  of  sewage,  and  in  gas-producers.     February  9. 

C. — Disinfectants. 

1213.  W.J.  Menzies.  Improvements  in  the  treatment  of 
manganates  for  the  production  of  permanganates  suitable 
for  use  for  disinfecting  or  other  purposes,  and  in  apparatus 
therefor.     January  19. 

1313.  A.  Blackie  and  E.  J.  Mills.  Improvements  in 
compounds  applicable  for  dipping  animals,  preserving  skins, 
and  for  destroying  germs,  parasites,  and  weeds.  January  21. 

1738.  M.  Rees.  An  improved  disinfecting  fluid. 
January  26. 

1742.  E.  O.  Storr.  "  Storr's  fluid."  A  medical  compound 
for  disinfecting  purposes.     January  26. 

2564.  A  Blackie.  Improvements  in  compounds  applicable 
for  dipping  animals,  preserving  skins,  and  for  destroying 
germs,  parasites,  and  weeds.     February  6. 

2694.  J.  Vigerie.  A  method  of  and  apparatus  for 
preserving  meat,  cereals,  and  other  animal  or  organic 
substances,  destroying  parasites  and  vermin,  extinguishing 
fires,  and  disinfecting  leather,  fabrics,  and  the  like. 
February  7. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 
1892. 

2421.  .T.  F.  Boesen.  Manufacture  of  meat  extract. 
February  8. 

4948.  H.  J.  Allison.  — From  J.  Miner.  Process  of 
making  food  compoimds.     February  15. 

21,488.  W.  Paterson.  Process  for  manufacture  of  bread 
and  the  like  with  extract  of  malt.     January  25. 

B. — Sanitary  Chemistry. 

1892. 

2560.  H.  Lockwood.  Method  of  purifying  sewage  by 
means  of  lime  in  conjunction  with  a  salt  of  iron. 
February  8. 

6731.  H.  Grimshaw.  A  new  and  improved  method  for 
the  purification  of  sewage  and  waste  water  from  manu- 
facturing processes.     February  1 . 
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C. — Disinfectants. 
1892. 

20,785.   S.  Pitt. — From  Schloesing  Bros, 
ir.sectiside  and  anticryptogamic  composition. 


Au  improved 
January  25. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 
2724.    C.    Endruweit.      Improvements    in    the     method 
of     producing    thin    films    of    metal    and    manufacturing 
metal-surfaced   paper   therewith.      Complete   Specification. 
February  7. 

Complete  Specification  Accepted. 


21,795.  E.  N.  Cummings. 
January  25. 


1892. 

Toilet  and  wrapping  paper. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Applications. 

1626.  A.  E.  Broome  and  J.  Walsh.  Improvements  in  the 
manufacture  of  Epsom  salts.     January  25. 

1678.  O.  Imray. — From  A.  Vozarik,  Germany.  Manu- 
facture of  guanidiue  nitrate.     January  25. 

2884.  W.  Webster  and  T.  Moore.  A  manufacture  of 
pharmaceutic  preparations  for  use  more  particularly-  in  case 
of  an<emia  and  for  weak  throats.     February  9. 

2951.  J.  Morris.  Means  for  using  certain  chemicals, 
drugs,  and  perfumes  for  therapeutic,  disinfecting,  anti- 
septic, and  perfuming  purposes.     February  10. 

Complete  Specifications  Accepted. 

1892. 

19,878.  H.  Thoms.  Process  for  obtaining  p-phenetol- 
carbamide.     February  8. 

21,938.  F.  Krafft  and  A.  Roos.  A  new  process  of 
preparing  methyl-ether,  ethyl-ether,  and  their  homologues 
by  the  action  of  alcohols  on  benzenesulphonic  acid  and 
other  sulphonic  acids  or  their  esters.     February  15. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

963.  E.  Hooker.  Improved  means  for  colouring  and 
tinting  photographic  prints.     January  16. 

2202.  J.  E.  A.  Gwynne.  Improvements  in  photographic 
printing  by  electric  light,  and  in  apparatus  therefor. 
February  1. 

Complete  Specification  Accepted. 

1892. 

6543.  J.  S.  Fairfax. — From  F.  Crane.  Manufacture  of 
pyroxyline  solutions  and  compounds  for  photographic  or 
other  films  or  coatings,  and  for  solid  or  massive  articles. 
February  15. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 
1893. 

1868.  W.  Hartig,  jun.  Improvements  in  the  manufacture 
of  Ligrin  gunpowder.     January  27. 

2704.  C.  M.  Bowman.  Improvements  in  and  relating  to 
matches  and  the  manufacture  thereof.  Complete  Specifica- 
tion.    February  7. 

Complete  Specifications  Accepted. 
1S92. 
6448.  C.  O.  Loundholm  and  J.  Saj'ers.     Manufacture  of 
explosives.     February  1. 

23,377.  O.  Imray. — From    J.   Storer. 
explosives.     February  1. 


Manufacture   of 


XXIII.— ANALYTICAL  CHEMISTRY. 

Application. 

2542.  A.  N.  Nahm.  Improvements  in  and  apparatus  for 
ascertaining  the  percentage  of  fat  in  milk  and  other  like 
liquids.     February  4. 

Complete  Specification  Accepted. 

1892. 

23,398.  C.  Weiteukampf.  A  new  or  improved  process 
for  separating  solid  or  fluid  substances  dissolved  in  alcohol, 
ether,  or  chloroform,  without  evaporation  of  the  solvent. 
February  8. 


»♦♦♦♦♦♦•♦♦♦ 
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THE  ilANUFACTURE  OF  NITRIC  ACID. 

BY    OSCAR    GT7TTMAXX,    ASSOa.    M.    IXST.    C.E. 

In  order  to  avoid  misunderstanding  it  may  be  stated  at  once, 
that  the  manufacture  of  nitric  acid,  as  it  is  practised  on  a 
large  scale,  alone  will  be  dealt  with  and  all  reference  to  the 
various  other  processes,  by  which  nitric  acid  results  either 
directly  or  indirectly  will  hs  omitted  in  this  paper. 

The  usual  way  of  mauufacturinjr  is  by  distilling  a  mixture 
of  nitrate  nf  soda  and  sulphuric  ncid.,  At  ordinary  tem- 
perature the  reaction  takes  place  according  to  the  following 
equation  : — - 

XaXOa  H-  TLSO4  =  IIXO3  +  XaflSOj, 
s.j  ;»s  t;:5  12<i, 

or  1  part  of  pure  nitrate  of  soda  and  I'lo-T  parts  of 
sulphuric  monohydrate  yield  0'"4I  part  of  nitric  acid 
monohydrate.  There  is  not  sufficient  heat  produced  to 
enable  this  reaction  to  go  on  by  itself,  and  therefore  artificial 
he:it  has  to  be  applied.  Should  the  mixture  get  locally 
overheated,  as  it  is  likely  to  occur  on  the  walls  of  the  still, 
then  a  different  reaction  takes  place  :  — 

2  XaXOs  -I-  IToSO,  =  2  HXO3  +  Xa.^SO^ 
170  lis  vir,  1+2. 

It  appears  from  this,  as  if  the  most  advantngeous  propor- 
tions would  be  0  ■  57fi  parts  of  sulphuric  acid  to  1  part  of 
sodium  nitrate.  But  if  such  proportions  were  used,  the 
temperature  would  remain  i.early  constant,  at  about  12."j°  C, 
until  about  half  the  nitric  acid  had  distilled  otf.  The  acid 
sulphate  thereby  formed  would  have  to  act  on  the  nitrate, 
which  remained  undecompo>ed,  and  this  w  ould  have  to  take 
place  at  such  a  high  temperature,  that  a  great  part  of  the 
nitric  acid  would  be  decomposed  into  hyponitric  acid.  At 
the  same  time  neutral  sulphate  of  soda  would  remain  in  the 
still  as  a  hard  cake,  aud  the  iron  would  be  attacked 
excessivelj' 


In  practice,  as  a  rule,  about  e(pial  weights  of  nitrate  ami 
sulphuric  acid  nu)n(>hydrate  are  taken,  and  in  the  c.ise 
where  the  bisul|)hate  is  nm  off  aiitotnaticaliy,  even  an  excess 
of  about  H  per  cent,  of  sulphuric  aci<l  "momihydrate  is 
employed.  This  means,  that  for  each  cwt.  of  nitrate  of 
soda  either  1  •()«:}  parts  of  sniphuric  acid  of  1  •H4()  sp.  gr., 
or  1  ■:<27  parts  of  1710  sp.  gr..  or  [  ■  r,:,r,  parts  of  l.j.'JO 
sp.  gr.  should  be  u>ed.  Frequently  these  nroportions  are 
changed  for  reasons,  which  will  be  consiilered  further  on. 
Sometimes  only  ]-.3;l.3of  acid  of  Ijf;.}  sp.  gr.  are  used, 
instead  of  the  1-.t7.")  parts  corresponding  to  the  above 
proportions.  With  these  proportions  sutficiently  pure  acid 
for  most  purposes  can  be  obtained,  although  it  will  always 
contain  some  hyponitric  acid.  It  will  be  readily  seen  that 
the  acid  will  contain  much  more  hyponitric  acid,  when  a 
high  concentration  is  required,  or  when  ihe  charge  is 
work;  d  off  (piickly,  because  in  both  cases  stronger  heating 
is  necessary. 

The  time  reijuired  for  the  distillation  varies  a  good  deal 
both  on  account  of  the  quantity  of  nitrate  treated  in  the 
still  and  the  sulphuric  acid  employed.  In  many  cases  as 
much  as  36  hours  are  reijuired,  the  general  average  being 
about  24  hours.  With  my  own  special  system  the  time 
required  is  reduced  to  ab;iut  10  or  12  hours,  by  far  the 
shortest  of  any  system  with  which  I  am  acquainted. 

The  yield  of  nitric  acid  is  good  in  almost  all  factories. 
It  depends  in  the  first  place  of  the  complete  decomposition 
of  the  charge,  which  may  be  readily  checked  by  examining 
the  bisulphate,  and  from  the  more  or  less  complete  conden- 
sation of  the  nitric  acid  gases.  As  a  rule  about  9.j  percent, 
of  the  theoretical  yield  is  obtained,  but  with  very  good 
means  of  condensation  99  per  cent,  and  over  can  be 
reached. 

The  consumption  of  coal  cannot  be  easily  compared,  as 
in  the  first  instance  so  much  depends  upon  its  quality.  It 
is  usually  about  i  lb.  of  best  coal  for  1  lb.  of  nitrate,  or 
Ih  lb.  f<ji  every  lb.  of  nitric  acid  monohydrate  produced, 
but  with  good  systems  it  has  been  reduced  to  0  2  lb.  and 
Go  lb.  respectively.  An  American  chemist,  Mr.  Hart, 
afiirras  that  he  has  reduced  it  to  about  0- 1.5  lb.  for  each  lb. 
of  monohydrate,  but  I  am  at  a  loss  to  understand  it,  as  it 
would  mean,  that  with  1  cwt.  01  coal  he  could  during 
13  hours  maintain  cufficient  fire  to  distil  a  charge  of 
10  cwt.  of  nitrate. 

The  degree  of  purity  is  a  very  important  consideration 
with  nitric  acid.  The  most  common  impurities  are  hypo- 
nitric acid,  chlorine  and  sulphates.  The  hyponitric  acid  as 
just  mentioned  is  chiefly  due  to  overheating  and  con-zequent 
decomposition,  but  there  is  also  another  source  It  is  well 
known,  that  even  the  best  nitrate  of  soda  contains  some 
sodium  chloride,  and  an  average  good  sample  will  have 
betsveen  0-3  and  0*7  per  cent,  of  it.  This  with  the  sul- 
phuric acid  will  cause  the  formation  of  hydrochloric  acid, 
and  this  in  turn  will  decompose  the  nitric  acid  formed  into 
nitrous  acid  and  chlorine 

liXOs  +  HCl  =  XO.  +  CI  +  H.O. 
Thtrefore  every  1  per  cent,  of  sodium  chloride  causes 
a  loss  of  1  •  4.53  per  cent,  of  pure  nitrate  of  soda,  and  forms 
1-.573  percent,  of  hyponitric  acid,  and  0*607  percent,  of 
chlorine.  In  the  usual  condensing  apparatus  the  nitric 
vapours  come  into  continual  contact  with  the  condensed 
acid;  and  therefore  the  chlorine  is  to  a  large  extent 
absorbed.  .Sulphates  will  only  be  contained  in  the  acid 
when,  from  improper  construction,  the  contents  of  the  still 
boil  over  and  reach  the  condensers,  or  when  at  the  end  of 
the  distillation  such  a  high  temperature  is  allowed  to  occur, 
that  the  free  sulphuric  acid  in  the  bisulphate  distils  over. 
As  the  nitre  cake  at  the  end  of  the  operation  is  a  thick 
mass,  which  strongly  retains  the  nitric  fumes,  the  danger  of 
distilling  over  some  sulphuric  acid  is  larger,  the  more 
complete  the  yields  aimed  at. 

It  is  very  easy  to  get  any  required  strength  of  acid.  If 
only  the  strongest  acid,  of  95  and  rcore  per  cent,  mono- 
hvdrate,  is  required,  then  the  n-trate  must  be  as  drv  as 
possible,  and  the  sulphuric  acid  of  the  maximum  obtainable 
strength,  96  to  97  percent,  monohydrate.  In  America  they 
even  go  so  far  as  to  fuse  the  nitrate,  in  order  to  get  it  quite 
free  from  moisture,  but  as  a  rule  it  is  sufficient  to  dry  it  by 
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the  waste  gases  passing  to  the  iiue  and  to  reduce  thereby 
the  moisture  to  about  ^  per  cent.  .For  ordinary  commercial 
acid  of  1'420  sp.  gr.  the  nitrate  need  not  be  dried  and 
ordinary  chamber  acid  can  be  used.  With  good  systems  of 
distillation  and  condensation  sulphuric  acid  of  1'530  sp.  gr. 
is  sufficient  to  get  the  average  strength  of  the  nitric  acid  up 
to  1  "380  sp.  gr. 

Un  the  other  haod  it  is  not  so  easy  to  get  rid  of  the 
impurities.  To  eliminate  the  sulphates  nothing  but  re-dis- 
tillation can  be  done.  The  hyponitric  acid  and  the  chlorine 
can  be  driven  off  by  the  process  known  as  "  bleaching," 
that  is  to  say,  heating  the  acid  in  u  water  bath  and  driving 
compressed  air  through  it.  It  generally  takes  about  2  days, 
and  is  a  \ery  slow  process  indeed.  ^luch  easier  is  it  done 
by  driving /(o/  compres-ed  air  through,  but  the  bleaching  of 
the  manufactured  acid  necessarily  reduces  its  strength  and 
causes  a  certain  loss. 

There  is  only  one  meial,  which  is  perfectly  suitable  for 
the  construction  of  stills  for  nitric  acid,  and  that  is  cast  iron, 
as  it  is  well  known,  that  nearly  all  other  metals  are  rapidly 
attackeii  by  nitric  acid,  and  those  materials,  which  are  more 
resistant  against  it,  do  not  stand  the  heat.  Almost  every 
engineer  has  a  special  mixture  of  cast  iron  of  his  own  for 
this  purpose,  but  as  a  rule  good  hematite  iron  with  a 
reasonable  quantity  of  white  pig  iron  is  the  best.  Scrap 
iron  should  not  be  an  ingredient  of  the  mixture,  as  it  is  apt 
to  lead  to  the  inclusion  of  slag  in  the  castings,  in  which 
case  the}-  would  be  rapidh-  eaten  through.  A  good  mixture 
of  iron  is  an  important  factor  in  the  life  of  a  still.  I  have 
seen  retorts  eaten  away  in  less  than  3  years,  and  others 
working  for  over  10  years  without  any  apparent  wear. 
Some  parts  of  a  still  will  wear  more  rapidly  than  others, 
the  covers  of  retorts  or  the  ends  of  a  cylinder  are  the  most 
subject  to  it.  This  is  due  to  the  condensation  of  nitric 
fumes  on  them,  especially  at  the  beginning  and  end  of  the 
operation,  when  the  acid  is  wpak. 

Attempts  at  diminishing  the  wear  and  tear  of  the  stills, 
and  facilitating  the  removal  of  the  nitre  cake,  have  given 
rise  to  a  large  number  of  differ -nt  design's  of  stills.  The 
diagrams  show  a  variety  of  representative  types  of  such  stills. 

There  is  above  all  the  time-honoured  cylinder.  Fig.  1. 
You  find  it  sometimes  bj-  itself,  sometimes  set  with  a  corn- 
Fig.  1. 


of  cast  iron.  These  ends  have  sockets  on  their  upper  part, 
which  serve  on  the  one  side  for  the  introduction  of  the 
sulphuric  acid,  and  on  the  other  side  for  carrying  away 
the  nitric  fumes.  Iti  order  to  introduce  the  nitrate  and  to 
remove  the  nitre  cake,  one  of  the  ends  has  to  be  removed, 
and  in  fixing  it  again  the  rim  is  luted  with  clay.  The 
cylinder  is  a  very  good  form  of  still,  because  it  allows  the 
fire  to  play  all  round,  and  thus  avoids  condensation  of  acid 
on  the  top,  and  the  consequent  wear.  But  on  the  other 
hanil  the  ends  are  necessarily  exposed  to  the  cooling  action 
of  the  air,  and  therefore  the  wear  of  them  is  rather  great. 
The  removal  and  fixing  of  the  lids,  the  charging  of  the 
nitrate,  and  the  breaking  up  of  the  cake  are  very  tedious 
operations.  For  ordinary  commercial  acid  they  are  largeh' 
used,  but  on  account  of  the  constant  cooling  of  the  ends  it 
is  impossible  to  produce  in  them  the  strongest  acid,  now 
required,  and  only  a  small  part  of  the  total  yield  can  be 
got  as  ordinary  strong  acid.  Sometimes  the  upper  half  of 
the  cylinder  is  lined  with  bricks.  To  tio  this,  there  is 
either  a  rim  cast  on  the  inside,  as  in  Fig.  2,  or  the  cylinder 

Fig.  2. 


is  cast  to  a  special  shape,  to  allow  the  bricks  to  be  set  back, 
as  in  Fig.  3,  or  the  cylinder  is  cast  in  two  halves,  which  are 

Fig.  3. 


panion  into  the  same  furnace.  It  generally  consists  of 
a  cast-iron  cylinder,  about  2  ft.  to  2  ft.  6  in.  diameter,  5  to 
6  ft.  long,  and  between  1^  and  2  in.  thick.  Very  rarely 
the  cylinder  is  closed  on  one  end,  usually  both  ends  are 
removable.     Sometimes   the  ends  are  of  flagstone  instead 


bolted  together,  as  in  Fig.  i.  If  the  rim  is  cast  on  inside, 
it  is  subject  to  great  wear.  If  the  cylinder  consists  of  two 
halves,  it  is  difficult  to  keep  it  tight.  Altogether  with 
cylinders  the  brick  lining  is  unnecessary,  as  the  whole  nf 
the  circumference  is  surrounded  by  fire,  and  with  a  proper 
position  of  the  outlet  for  the  gases  no  condensation  is  likely 
to  occur.  With  the  brick  lining  on  the  contrary,  even  if 
the  bricks  are  perfectly  acid  proof,  the  mortar  in  the  joints 
will  gradually  be  eaten  away.  Once  there  is  the  smallest 
leakage,  the  gases  will  get  between  the  lining  and  the  shell, 
the  iron  will  be  then  more  readily  attacked,  and  the  brick 
lining  apt  to  fall  in. 

Another  form  of  still,  which  was  formerly  often  used,  is 
trough  shaped  (Fig.  oa  and  b).  In  this  case  the  charging 
is  done  from  the  top,  and  thi-re  is  an  outlet  at  the  bottom 
for  the  bisulphate. 


J 
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Fig.  4 


The  great  manual  labour  required  by  the  c\  liuders  and 
their  comparativelv  uneconomical  work  has  led  to  the  con- 
struction of  ])ot-;  and  retorts.  One  form,  whieli  is  still  in 
use  in  some  places,  is  a  sim]>le  iron  pot,  with  a  rim  on  the 
toi>,  into  which  tits  a  flagstone  as  cover.  Tiie  fume  pijie 
enters  a  hole  in  the  centre  of  the  flagstone.  I'ots  of  thi-; 
description  last  a  very  h)ng  time,  as  the  cover  is  not 
attacked,  but  they  are  quite  impracticable  for  large  works, 
as  the  stone  cover  has  to  be  removed  for  each  charging, 
and  the  bisulphate  to  be  ladled  out,  or,  when  hard,  broken 
up  in  the  pot  itself. 

Another  form  of  pot,  where  the  whole  is  surrounded  bv 
fire  is  shown  in  Fig.  G.  Here  there  is  a  small  cover  for 
charging,  and  a  larger  one  on  the  top  of  the  flue.  The  gas 
outlet  is  on  the  side,  as  with  a  laboratory  retort,  and  there- 
fore the  cover  is  more  readily  attacked,  and  the  acid  is 
likely  to  contain  some  sulphates.  No  provision  is  made 
to  run  off  the  bisulphate,  and  unless  proper  precautions 
are  taken,  nitrate  is  likely  to   be  spilt  into  the  flue  when 


charging.  The  main  flue  is  a  double  one  j)rovidcd  with  a 
damper  in  order  to  divert  the  smoke  under  the  condensers 
to  prevent  their  cracking. 

Fig.  ob. 
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A  better  pot,  which  in  fact  is  a  good  retort  for  small 
quantities,  is  shown  in  Fig.  7.  It  hns  a  wide  socket  closed 
with  a  cast-iron  or  stone  cover  foi  charftiiig  the  nitrate,  and 


top  of  the  nitrate.  Another  socket,  placed  near  the  centre, 
carries  awaj-  the  gases,  and  the  earthenware  pipe  going  to 
the  condensers  projects  a  little  throngh  the  socket,  so  as 


a  small   hole  in  the  cover  to  run  the  sulphuric  acid  on  the  |   to   prevent    the  acid  condensed    in   thij   i^ipe  comin"-   into 

Fig.  7. 


contact  with  the  metal  of  the  retort.  The  bisulphate  is  long  time,  and  requires  Init  little  fuel.  Fig.  la  shows  a 
discharged  throngh  the  socket  at  the  bottom.  The  whole  '  similar  retort  which  is  in  use  at  a  large  French  factory, 
retort  stands  in   the  fire,  consequently  it  lasts  for  a  very   .  where  it  is  giving  very  good  results. 

Fig.  7a. 
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111  laretor  works  it  is  prefni-nble  to  have  retorts  of  greater 

c:ipacil>-.  as  tlif  labour  of  stokiiif;,  cliargiii>r,  mid  (liscliarginji; 
rf.iiaiiis  very  iniicli  the  same,  and  tlio  condensers  also  are 
as  a  rule  eapahle  of  doin^  more  work.  The  latter  eoii- 
sideration  forms  a  limit  to  the  size  of  the  retort,  and 
therefore  12  to  1  I  ewt.  of  nitrate  is  about  the  maxiinuin 
eharjje.  The  ui)i.er  half  of  the  retort  must  always  remain 
emptv  ill  order  to  allow  for  the  considerable  frothinfj  of  the 
mass  whilst  ilistilliiig.  and  naturally  this  part  is  more  subject 
to  weal  than  the  bottom.  It  would  be  impracticable  to  cast 
retorts  of  so  large  capacity  iu  one  piece,  and  a  retort  of 
this  size,  weighing  many  tons,  is  difficult  to  manipulate, 
when  setting  iu  tlio  brickwork.  For  this  reason  such 
retorts  are  cast  in  several  parts,  and   Fig.  8  shows  a  form 

Fig.  8. 


used  by  me  in  many  factories  I  have  designed,  and  ■which 
has  given  general  •  atisf action.  It  will  be  seen  that  the 
retort  rests  on  a  small  base,  which  is  connected  with  the 


]>isulphate  discharge  pipe,  and  is  supported  on  the  sides. 
There  is  a  hemispherical  lower  shell,  which  liolds  the 
mixture  of  nitrate  and  suljthuric  acid,  an  upper  ring  to 
allow  for  frothing,  and  a  cast-iron  cover  with  the  usual 
charging  hole  and  fume  pipe.  The  various  parts  are  put 
together  by  means  of  rust  jointing,  and  no  trouble  is 
experienced  if  this  is  properly  done.  The  brick  setting 
has  to  be  arranged  in  such  a  way  that  the  whole  of  the 
retort  is  surrounded  by  fire.  It  will  also  be  seen  that  both 
the  upper  ring  and  the  cover  have  internal  flanges,  which 
prevent  the  frothing  mass  from  rising  up  to  the  cover,  and 
the  lips  round  the  sockets  cause  any  acid  condensiii"'  to 
fall  back  into  the  shell,  instead  of  running  along  the 
metal. 

It  was  formerly  usual  to  have  these  covers  arched  in 
with  bricks,  especially  where  for  the  manufacture  of  strong 
nitric  acid  a  wronglit-irnii  cover  was  slipped  over  the  retort 
to  dry  the  nitrate  upon  by  the  heat  radiated  from  the  cover. 
This  of  course  caused  a  good  deal  of  condensation  on  the 
covers,  and  they  only  lasted  a  short  time,  but  the  brick 
lining  was  only  a  small  improvement,  and  it  was  difficult 
to  set  it  properly,  so  as  to  stand  for  any  length  of  time. 

A  similar  retort,  but  of  rectangular  shape  instead  of 
circular,  is  in  use  at  a  continental  factory.  This  form 
makes  the  brickwork  setting  cheaper,  but  it  is  not  so  easy 
to  cast,  and  the  corners  will  probably  get  blocked  up  with 
cake.  Another  retort,  designed  by  ^Ir.  Walter  F.  Keid, 
which  is  used  in  an  English  factory,  is  shown  in  Fig.  9. 
It  has  the  peculiarity  that  the  whole  of  the  vertical  part 
and  the  cover  are  lined  with  tiles. 

The  gases  issuing  from  the  still  are  a  mixture  of  nitrous 
acid,  chlorine,  sulphuric  acid,  steam,  and  nitric  acid.  Nitrous 
acid  and  chlorine  do  not  condense,  but  they  are  more  or 
less  absorbed  by  the  liquid  nitric  acid.  The  boiling  point 
of  nitric  ncid  being  8G^  C.,  chlorine  and  nitrous  acid  if 
absorbed  iu  the  nitric  acid,  will  distil  off  at  this  tempera- 
ture. It  is  therefore  essential  that  the  condensed  acid 
should  be  either  maintained  at  a  temperature  of  about  80°, 
or  that  the  condensation  should  take  place  so  rapidly,  and 
the  acid  be  carried  away  so  quickly  that  the  impurities 
have  no  time  to  condense  or  to  be  absorbed. 

There  is  very  little  room  for  variety  in  the  construction  of 
stills,  but  the  condensation  of  nitric  acid  offers  a  much 
wider  field. 

I'rom  time  immemorial  the  well-knowu  earthenware  pots 
or  receivers  have  served  for  this  purpose.  They  are  simply 
Woolfs  bottles,  with  or  without   a  tap  at  the  bottom,  and 


Fisj.  9. 
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connected  to  each  other  ny  means  of  special  bends.     Before  I  form  (F)>.  11),  and  the  bends  were  luted  in  by  a  mastic  or 

good   mastic  V  us   available,  these   bends   had  conical  ends,  putty  made  of  asbestos  and  silicate  of  soda,  sometimes  with 

Mhich    were    ground    into    funn-.^l-shaptd    sockets     on    the  the  addition  of  a  little  barium  sulphate,  to  harden  it      Caie 

receivers  (.src  tig.  10).     Later  on  the  sockets  had  the  usual  ha.s   to  be    taken   that   the  sodium  silicate    is  diluted   with 


Fitr.  10. 
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about  20  jiarts  of  water,  or  else  the  mastic  absorbs  moisture, 
ami  1/3'  lis  swclliii<^  cracks  tin-  sockets.  TIrtc  is  a  f:f()od 
(Ii-iil  of  mainuil  labour  eoimccted  with  these  rt-cui vers,  as 
tiiev  have  to  l)e  emptied  from  time  to  tir.ie,  and  as  con- 
densers tliey  are  by  uo  means  perfect.  A  simple  considera- 
tion will  show  that  it  is  only  the  outer  surface  of  the  pot 
which  effects  condei'.sation,  and  tlierefore  the  whole  of  the 
inner  core  is  useless.  At  the  same  time  these  receivers  are 
nearly  always  ])artly  full  of  warm  aciil,  which  coiisc(|uently 
larfjcly  reduces  the  available  eondensinij  surface,  aad  affords 
constant  contact  for  gases,  so  that  any  impurities  are  readily 
absorbed  by  the  liquid.  It  is  also  natural  that  each  receiver 
yields  a  ditiereut  streni;th  of  ajid.     For  a  retort  of   10  cwts. 


of  nitrate  there  were  always   at  least   a  ilozen  of  receivers 
recjuired. 

A  bettei-  con<lenser  was  that  of  Plisson  and  Decers 
(Fig.  12),  which  may  still  be  found  in  some  old  works.  It 
consisted  ()f  a  numiter  of  pots  fitted  one  in  the  toi>  of  the 
other.  The  first  acid  ran  into  an  independent  receiver,  and 
thence  into  a  sei)arate  carboy,  'i'he  lowest  receivers  were 
connected  at  the  bottom  by  means  of  an  overflow  pipe,  so 
that  the  acid  could  only  reach  a  certain  level,  and  was 
drawn  off  from  the  last  receiver.  In  a  similar  wav  the 
condensation  is  sometimes  effected  by  means  of  receiverb 
arranged  in  steps  (Fig.  13). 


Fig.  13. 


Marvhal  made  a  good  improvement  on  the  Plisson  and 
Devers  system,  which  is  shown  in  Fig.  14.  There  is  only 
one  range  of  receivers,  but  each  of  them  has  a  confcal 
bottom  with  a  trap,  and  these  bottoms  fit  into  a  main 
discharge  pipe.  Hy  these  means  the  receivers  were  always 
empty,  and  the  whole  of  the  acid  obtained  is  of  the  same 
strength.  In  order  to  further  increase  the  coodeusatiou,  a 
short  pipe  was  interposed  between  the  receiver  and  the 
bend. 

In  many  factories  earthenware  worms  are  used  to  partly 
replace  the  large  number  of  receivers.  Such  worms,  when 
placed  in  a  tub  of  v.-ater,  are  a  very  effective  means  for 
cooling,  especially  when  they  have  a  forrugated  section, 
snch  as  the  sample  shown  on  the  table.  They  have  on  the 
other  hand  great  drawbacks.  Unless  they  are  made  from 
very  good  material,  the\'  are  liable  to  crack  with  the 
difference  in  temperature  between  the  cooling  water  and  the 
hot  gases.  And  also  it  is,  with  the  rough  usage  they  get  in 
a  factory,  very  easy  to  knock  off  either  the  inlet  or  the  out- 
let piece.  But  the  greatest  objection  is  in  the  fact,  that  the 
gases  enter  them  at  the  top,  and  unless  the  gases  are 
entirely  condensed  in  the  worm  (which  as  a  matter  of  fact 
they  never  are),  there  will  be  either  a  stoppage  of  the 
draught,  and  consequently  slower  distillation,  or  a  certain 
pressure  on  the  worm  to  enable  a  mixture  of  liquid  and  gas 
to  pass  through.  In  either  case  all  the  impurities  will  be 
absorbed  by  the  acid,  and  all  the  water  will  be  condensed, 
so  that  a  weaker  acid  will  be  the  result. 

In  this  connection  I  may  mention  a  process  patented  to 
the  Cheinische  Fabrik  Griessheim.  They  put  the  collecting 
vessel  between  the  retort  and  the  condenser,  which  is  on  the 
Liebig's  principle,  or  a  worm,  Avhere  the  gases  enter  at  the 
bottom.  Compressed  air  is  blown  into  the  collecting  vessel, 
and  this  bleaches  the  acid,  whilst  the  nitrous  acid  and 
chlorine  pass  through  the  condenser. 

Another  system  is  that  of  Valentiner  in  which  a  vacuum 
is  formed  behind  the  condenser,  and  the  temperature  of 
distillation  thereby  reduced. 


In  order  to  get  a  largely  increased  cooling  surface,  and 
to  do  away  with  the  receivers,  which  by  reason  of  their 
shape  are  unequally  strained  in  different  places,  which  makes 
them  liable  to  break,  I  have  devised  a  system  of  condensa- 
tion by  means  of  long  earthenware  pipes.  This  has  only 
been  possible  by  using  the  excellent  material  suppHed  by 
Rohrmaun,  such  as  you  see  here. 

Originally  each  pair  of  pipes  was  connected  at  the  bottom 
by  means  of  a  trapped  bend,  (Fig.  Ij),  and  the  outlet  of  this 
bend  went  into  a  main    discharge-pipe.     The  manv  joint 
necessitated  a  good  deal  of  attention  and  lead  to  dripping 
of  acid.    1  then  devised  the  "  chamber-pipe,"  this  is  a  pipe 
with  a  number  of  sockets  for   the  insertion  of  the  vertical 
condeu.«ing-pipes,  and  a  division  between  each  two  sockets, 
so  as   to  allow  the-  gases  to   pass  from  one  pipe  into  the 
other,  whereas  the  acid  runs  constantly  off  by  means  of  small 
bends  connecting  one  chamber  with  the  other.     A  section 
of  one  of  these  pipes  is  exhibited  here,  and  the  whole  arrange- 
ment of  the  condensing  battery,  &c.  can  be  seen  in  Fig  16. 
This  condensing  battery  works  very  well,  as  the  condensa- 
tion is  rapid  whilst  at  the  same  time  the  steam  and  chlorine 
have  a  perfectly  free  passage  to  the  tower  without  coming 
into  contact  with  the  acid.     The  distillation  can  be  carried 
on  very  quickly,  the  usual  time  being  only  12  or  14  hours. 
These  pipes  stand  any  reasonable  variations  of  temperature, 
in  fact  the  cylindrical  form  is  the  most  favourable  one  for 
resisting  such  stresses  a;  are  thus  set  up,  and  onlv  "toss  ill- 
usage  will  cause  breakage. 

Although  the  acid  made  in  this  condensing  batteries  is 
quite  free  from  chlorine  and  sulphates,  and  contains 
comparatively  little  hj-ponitric  acid,  yet  with  very  strong 
acid,  and  fairly  quick  distillation  the  hyponitric  acid  is 
rarely  less  than  2  per  cent.  This  is  more  than  is  desirable, 
because  now  a  days  manufacturers  of  dynamite,  smokeless 
powder,  &c.,  require  acid,  which  whilst  having  the  maximum 
possible  strength  contains  as  little  hyponitric  acid  as 
possible.  Subsequent  bleaching  would  weaken  the  acid 
again,  and  therefore  very  slow  distillation  would  have  to  be 
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resnit.d  to,  whifli  could  only  give  a  small  i)roportioii  of 
strong  ."tji'l-  If  is  "cli  known,  tliht  if  order  to  convert 
nitrons  acid  into  nitric  arid  tlie  presence  of  air  and  water 
are  necessary.  The  reaction  .{  N( ),,+ lI,,0  =  2HN0a  + NO 
takes  i)lace,  an<l  th'j  nitric  oxide  is  l)y  the  air  constantly 
oxydiscd  and  again  transformed  by  the  water.  iS'ow,  oven 
the  strongijst  nitric  acid,  which  is  made  on  a  laifje  scale, 
contains  about  4  per  cent,  of  water,  which  is  ample  for  a 
nuich  larfjer  quantity  of  niirous  acid.  If,  therefore,  hot  air 
is  blown  into  the  {gaseous  mixture,  beforl'  any  of  it  has 
commenced  to  condense,  the  nitrous  acid  should  be  trans- 
formed into  nitric  acid.  This  consideration  led  me  to 
employ  an  earthenware  injector  (Fig.  17)  on  the  top  of  the 

Fig.  17. 


retort,  and  it  has  been  a  complete  success.    A  small   coil  of 
gas  pipes  is  placed  into   the  flue   of  the  retort,  and  com- 
pressed air  goes   through  it  to  the  injector.     This  simul- 
taneously  causes  a  reduction  oi'  pressure  in  the  retort,  thereby 
reducing  the  temperature  of  distillation,  and  transforms  the 
nitrous    acid    into    nitric    acid.       The    expansion    of    the 
compressed   air    also    assists   in   cooling    the   gases    after 
leaving  the  injector,  and  the  air  carries  the  impurities  away 
from  the  condensers.     This  injector  enables  one  to  produce 
nitric  acid  of   9G   per   cent,  monohvdrate,  with   under  ^  per 
cent,  hyponitric  acid,  and  also  to  make  nitric  acid  of   1*420 
sp.  gr.,  which  is  free  from  every  impurity  except  a  slight 
trace  of  iron.     AVith  other  condecsing  systems  there  is  at 
best  but  80  per  cent,   of  the  total  yield  obtained  as  strong 
a;id,  with  my  system  the  whole  of  the  yield  contains  96  per 
cent,  of  moDohydrate.     In   distilling  with  waste  acid  from 
the  manufacture  of  nitroglycerin,   which  contains  a  great 
quantity  of  organic   compounds,  the   nitric  acid   produced 
without  the  injector  has  as  much  as  16  per   cent,  hyponitric 
1  acid,  whereas  with  the   injector  it  is  reduced  to  below  1  per 
I  cent.,  which  shows  conclusively  its  good  work. 
i      With  the  necessary  modifications  this  hatter^-  is  admirably 
I  I  adapted  for   such  operations  as  the   denitration  cf   waste 
i  I  acids,    the    manufacture    of   arsenic    acid,   &c.,    where    a 
)  i  prolongated  contact  with  air  and  steam  is  required. 

,  Finding  ISIi.  Kohrmanu's  pipes  to  be  of  such  excellent 
I  I  quality  made  me  bolder,  and  I  have  recently  devised  a 
.water-cooled  condenser  (Fig.  18")  on  the  same  principle  as 
i  :  the  batti-ry  just  described.  It  has  enabled  me  to  reduce 
;  the  number  of  pipes  from  20  to  5,  and  yet  to  get  about 
■  I  5  per  cent,  more  strong  acid  out  of  it.  In  fact  this  con- 
I  denser  yields  now  97  to  98  per  cent,  of  the  total  possible 
t    quantity  of  acid  at  a  strength  of  96  per  cent,  monohvdrate 


with  about  1  jer  cent,  of  hyponitric  acid  only,  and  the 
irmaining  2  or  :{  per  C(;nt.  go  to  the  tower.  The  cost  of 
this  condenser,  including  injector,  collector,  &c.,  is  oiily  half 
of  the  large  battery,  viz.,  about  4.'j/.  per  retort  of  12  cwt. 
nitrate.  A  plant  erected  to  this  system  takes  now  only 
about  a  (piarter  of  the  floor  space,  which  is  required  with 
otiiers  for  the  same  quantity  of  jirodiiction,  and  a  charge  is 
I'iisily  made  every  day  from  each  retort,  as  against  one  in 
4M  hours  v.ith  other  systems.  The  coal  consumption  is  onl}' 
1',  cwt.  per  charge,  or  about  O'lT.'i  lb.  of  coal  per  lb.  of 
nitric  acid. 

It  is  a  matter  of  course,  that  no  system  of  condensation 
is  perfect,  and  that  the  stronger  the  acid  the  more  fumes 
will  ultimately  escape  it.  As  the  nitric  fumes  are  in  most 
cases  a  nuisance  to  the  neighbourhood,  and  as  in  this 
country'  the  Alkali  Act  provides,  that  the  gases  escaping 
should  not  contain  more  than  a  minimum  of  free  acid, 
special  contrivances  have  to  be  resorted  to,  which  are 
commonly  known  as  towers.  In  the  Plisson  and  Devers 
•system,  the  last  column  of  receivers  was  filled  with  pumice 
stones,  on  to  which  water  trickled,  and  the  uppermost 
receiver  was  connected  with  a  cooling  worm. 

A  more  effective  way  was  the  use  of  coke  towers  (Fig.  19), 
these  had  a  Segner's  wheel  on  the  top  to  distribute  the 
water.  They  are  still  largely  used,  but  sometimes  they 
choke,  and  sometimes  the  acid  finds  a  straight  and  short 
l)ath  through  the  coke,  and  so  minimises  the  action  of  the 
tower.  A  coke  tower  to  serve  six  retorts  of  10  cwt.  each 
must  be  48  ft.  high  and  3  ft.  diameter,  which  means  a  costly 
structure  to  contain  it. 

Since  then  attempts  have  been  made  to  construct  towers 
similar  to  the  column  apparatus  in  the  distidation  of  alcohol. 
.Such  a  tower  is  shown  in  Fig.  20.  It  consists  of  a  number 
of  saucers  with  a  hoh.>  in  on'i  corner  through  which  a  small 
pipe  is  fixed.  The  acid  always  stands  as  high  as  the  pipe, 
thus  presenting  a  large  surface  for  absorption.  The  liquid 
falls  on  to  a  plain  part  of  the  next  saucer,  the  pipe  being 
■  wide  enough  to  allow  the  gases  to  pass  through  from  below. 
I  B}'  far  the  best  is  the  plate  tower  designed  by  Professor 
Lunge  and  made  by  Uohrmann,  Avhich  is  now  used  for  a 
large  variety  of  purposes.  It  is  shown  in  Fig.  21.  Yon 
see  there  is  the  usual  bottom  vessel  with  a  number  of 
I  cylinders  placed  on  the  top  of  each  other,  but  instead  of 
being  filled  with  coke,  it  contains  a  large  number  of  thin 
I  earthenware  plates,  each  of  which  has  1,200  small  perfora- 
tions, each  perforation  having  a  small  rim  so  as  to  cause 
the  liquid  to  reach  a  certain  height  before  falling  through. 
The  enlarged  section  of  a  plate  is  shown  in  Fig.  22.  Each 
plate  rests  on  a  thin  earthenware  ring.  Both  plate  and  ring 
will  probably  strike  you  as  clever  pieces  of  workmanship, 
,  considering  that  they  are  both  26  in.  in  diameter  and  only 
f  in.  thick.  The  plates  are  so  placed,  that  a  hole  in  one 
corresponds  to  a  plain  part  in  the  next,  so  that  the  liquid 
dropping  down  is  scattered  into  small  drops,  and  conse- 
quently the  whole  of  the  tower  is  filled  Avith  a  cloud  of 
minute  drops,  which  oiler  a  very  large  surface  for 
absorption. 

The  tower  as  it  is  designed  here,  is  only  10  feet  high 
without  the  base,  and  has  the  same  absorbing  power  as  the 
'  coke  tower  48  feet  in  height  mentioned  before,  but  whereas 
the  coke  tower  yields  at  best  an  acid  of  1-260  sp.  gr., 
the  acid  from  the  Lunge-Kohrmaun  tower  marks  1  •  380. 
This  is  due  to  the  fact,  that  with  a  coke  tower  every  drop  of 
water  falling  through  the  distributing  cover  on  Ihe  top  runs 
without  stoppage  to  the  bottom,  whereas  in  the  Lunge- 
Rohrmann  tower  it  only  causes  a  drop  from  each  plate  to 
fall  on  to  the  lower  one,  and  ultimately  one  from  the  last 
plate  to  fall  into  the  bottom  vessel.  With  the  coke  tower 
it  is  therefore  necessary  to  have  a  fair  stream  of  water 
running  down  to  prevent  escape  of  gas,  whereas  with  the 
Luno-e-liohrmann  tower  the  water  can  be  admitted  even 
drop^by  drop,  and  therefore  does  not  block  the  draught. 

The  proper  working  of  a  nitric  acid  plant  can  easih-  be 
reo-ulated  by  a  sight  glass,  which  is  placed  into  a  pipe  just 
before  the  •'■ases  pass  into  the  chimney.  They  should  only 
show  the  faintest  yellow  tinge  here. 

Having  thus  given  a  broad  outline  of  the  manufacture  of 
nitric  acid,  I  have  only  a  few  more  words  to  say  as  to  the 
quality   of   the    acid.     With    the    invention  of  smokeless 
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powder  the  manufacture  of  nitric  acid  has  received  a  fresh 
impetus,  but  at  the  same  time  the  requirements  as  to  strength 
and  purity  li  sve  increased,  aud  this  manufacture  like  so 
many  others  has  now  to  be  carried  on  ia  a  more  scientific 
manner  than  hitherto.  Professor  Lunge  and  Mr.  Eey  have 
shown,  that  with  nitric  acid  tlie  same  peculiaritj^  takes  phice 
as  with  sulphuric  acid,  viz.,  that  in  the  highest  concentra- 
tion the  specific  gravity  does  not  increase  in  proportion  to 
the  percent  ige  of  pure  nitric  acid.  At  the  same  time  Lunge 
and  Marchlewski  have  determined  exactly,  wliich  was  in  a 
qualitative  way  well  known,  that  the  hyponitr!c  acid  con- 
tained in  the  nitric  acid  considerably  increases  its  specific 
gravity.  It  will  therefore  no  longer  do  to  sell  nitric  acid 
1  •  500  sp.  gr.  as  the  strongest  acid,  since  it  only  contains 
94 "09  per  cent,  of  pure  acid,  when  free  from  h3ponftric 
acid,  and  if  at  the  sjme  specific  gravitj'  it  contains  1  per 
cent,  of  hyjionitiic  acid,  then  the  percentage  of  pure  nitric 
acid  will  be  only  02  ••'.0,  or  nearly  li  per  cent.  less.  This 
means  considerably  more  than  appears  at  first  sight  because 
such  strong  nitric  acid  is  used  principally  for  the  nitration 
of  glycerin,  cotton,  &c.,  and  the  hyponitric  acid  is  not  only 
without  effect,  but  even  lowers  the  yield,  and  gives  inferior 
nitro  compounds,  which  may  considerably  impair  the  quality 
of  the  pr  .duet. 

It  is  therefb.  e  un  longer  customary  to  buy  either  sulphuric 
and  nitric  acid  of  high  concentralion  by  the  specific  gravity, 
but  by  the  percentage  of  pure  mouohydrate  contained  and 
this  certainly  i)laces  t\n  whole  manufacture  on  a  higher 
level.     December  20th,  1892. 

Discussion. 

Mr.  Rkip  said  the  method  Mr.  Guttmann  described  of 
condensing  nitric  acid  appeared  very  simple,  and  one  only 
wondered  that  it  had  not  occurred  to  anyone  before. 
Possiblv  the  real  reason  .vas  that  which  lay  on  the  tible 
before  them,  for  he  feared  that  such  plant  could  not  be 
produced  in  England  He  had  never  bee?""  able  to  get 
chemical  plant  in  England  of  the  same  quality  as  some  of 
the  foreign  goods,  and  he  spoke  with  large  experience  of 
this  particular  plant.  Not  long  since  he  had  tc  design  a 
plant  on  a  very  large  scale  for  nitric  acid  to  produce  four 
or  five  tons  a  day,  aud  the  allowances  that  the  manufac- 
turers had  to  make  on  account  of  defective  plant  were,  he 
felt  convinced,  sufficient  to  secure  to  them  the  services  of 
the  best  men  in  Gern>any  to  superintend  the  manufacture. 
English  manufacturers  had  good  material,  but  he  did  not 
know  of  any  firm  who  could  turn  out  goods  like  those 
before  them,  and  they  did  not  seem  to  care  about  taking 
the  trouble  to  work  out  a  new  thing  as  had  been  so  well 
done  in  the  apparatus  exhibited.  If  English  manufacturers 
were  more  enterprising  a  great  deal  of  money  would  not  go 
abroad  that  now  did.  He  felt  it  all  the  more  in  this  par- 
ticular industry  because  he  had  applied  to  manufacturers 
in  all  parts  of  the  country,  and  had  been  obliged,  much  to 
liis  regret,  to  go  abroad  for  things  which  could  have  been 
easily  made  at  home.  Mr.  Guttmann  remarked  that  the 
time  of  working  off  the  retorts,  10  or  12  hours,  was 
rather  short,  but  in  his  own  experience  it  was  the  usual 
time.  He  generally  expected  a  retort  to  be  worked  off  in 
that  time.  One  of  those  on  the  walls  was  his  design.  In 
connection  with  condensing  he  must  say  that  the  old  system 
had  given  him  satisfaction  on  the  whole,  but  he  thought  that 
the  new  form  might  be  more  economical  for  any  one  putting 
up  new  plant.  Rut  he  should  like  to  ask  Mr.  Guttmann  as 
to  the  prol)able  loss  by  breakage  in  the  carriage  of  these 
things.  He  had  always  found  it  considerable  in  England, 
but  when  il  came  from  abroad  and  had  to  be  transhipped 
and  moved  about  it  would  probably  be  more.  He  had  used 
goods  of  this  description,  aud  knew  they  stood  differences 
of  temperature  as  well  as  any  other  kind  he  had  met  with. 
With  regard  to  the  introduction  of  air  he  had  tried  himself, 
some  years  ago,  blowing  air  through  a  pipe  passed  through 
the  opening  in  the  top  of  the  retort  into  the  retort  itself, 
and  by  that  means  facilitating  the  exit  of  the  gases.  He  tried 
that  on  a  s':;t  of  retorts  for  months,  and  lound  that  practically 
there  was  no  advantage.  He  did  not  say  that  was  the  same 
method  Mr.  Guttmann  was  using,  because  the  temperature  in 
the  retort  was  no  doubt  much  higher  than  at  the  spot  where 


Mr.  Guttmann  applied  the  air,  but  he  could  not  find  anv 
gain  in  the  result  sufficient  to  warrant  an  alteration  of  the 
whole  of  the  retort.  One  very  simple  way  of  admitting  air, 
which  he  found  effectual,  and  did  not  cost  anythmg,  was 
this.  There  was  generally  a  stopper  to  each  condenser, 
and  if,  even  when  the  retort  was  in  full  work,  one  took  out 
the  stopper  at  about  the  third  or  fourth  condenser,  provided 
there  were  a  proper  draught  into  the  chimney,  instead  of  the 
gases  coming  out,  enough  air  was  drawn  in  to  materiallv 
increase  the  yield  of  nitric  acid  so  far  as  the  yield  could  be 
increased.  Witli  these  retorts,  or  retorts  very  similar  to  them, 
and  with  ordinary  condensers  the  yield  was  very  satisfactory. 
It  approached  so  closely  to  the  theoretical  that  he  did  not 
see  much  room  for  improvement  in  that  direction.  But 
there  was  room  for  improvement  in  the  consumption  of  fuel. 
As  had  been  pointed  out,  there  were  such  differences  in  the 
statements  with  regar  1  to  the  consumption  of  fuel  that  it 
was  clear  there  must  be  enormous  Turiaiions  in  the  quan- 
tity actually  used.  The  application  of  fuel  in  these  two 
species  of  retorts  was  quite  different.  In  the  one  it  was. 
applied  to  the  bottom,  and  in  the  other  a  considerable 
amount  must  be  expended  in  heating  the  sides  as  well, 
because  a  retort  must  be  enclosed  in  tiot  gases  to  prevent 
condensation  on  the  iron,  which  would  otherwise  be  eaten 
through  in  less  than  a  week.  He  should  like  to  ask  Mr. 
Guttmann  if  he  had  not  had  that  expericLce  with  the 
Lunge  towers  of  which  he  had  heard  from  many  others,  that 
there  was  a  great  chance  of  the  plates  cracking  if  there 
was  a  quick  alteration  of  temperature  as  there  would  be, 
for  instance,  if  cold  Avater  got  into  them.  Of  course  one 
could  not  get  inside  a  chamber  like  that  to  replace  them, 
and  if  one  could  they  were  rather  expensive  things.  He 
should  advise  anyone  never  to  put  up  a  coke  tower,  for  his 
experience  was  that  the  nitric  acid  acted  upon  it,  and  if  the 
coke  diminished  in  weight  there  must  be  loss  of  nitric  acid. 

Mr.  Hamilton'  asked  Mr.  Guttmann  how  lie  made  the 
joints,  also  the  proportion  of  breakages.  It  seemed  to  him 
that  this  ware  was  very  delicate,  and  it  would  be  interesting 
to  know  how  he  managed  to  carry  the  whole  weight  of  these 
pipes,  and  especialh-  the  connecting  pipe  at  the  bottom. 

Mr.  Tyrkr  said  he  had  had  a  great  deal  of  experience  of 
pot-stills,  which  had  lasted  2(i  years,  to  which  the  only  cover 
had  been  an  excellent  quality  of  York  paving  sto'ie,  and 
there  had  been  exceeding  few  renewals  of  the  covers,  which 
were  in  halves  So  much  for  quality.  Secondly,  the  lining 
of  the  utpper  part  of  any  cylinder  was  certainly  less  neces- 
sary, and  particularly  in  a  pot.  He  distinguished  between 
pots  and  cylinders.  If  the  nitric-acid  still  or  generator 
were  pot-shaped,  there  was  no  very  great  difficulty  in  so 
adjusting  the  flues  that  the  upper  part  of  the  pot  should 
be  comparatively  hot.  A  doubt  had  been  expressed  by 
Mr.  Reid,  whether  a  pipe  like  the  one  on  the  tablt;  could  be 
made  by  any  English  earthenware  manufacturer.  He  said 
unhesitatirgly  from  his  experience,  jcs,  a  piece  of  eaithcu- 
ware  for  chemical  use  in  every  respect  equal  to  any  specimen 
on  the  table  would  be  ))roduced  on  request,  and  \\  itliin  a 
reasonable  time  by  at  least  three  well-known  London 
makers.  He  said  so  from  personal  experience,  and  with  a 
desire  to  protest  against  the  mischievous  idea  that  all  that 
was  good  came  from  abi'oad. 

Mr.  Reid  said  such  a  statement  never  came  from  him. 
He  should  be  very  pleased  if  ^Ii .  Tyrer  would  inform  him 
who  could  make  such  a  pipe. 

Mr.  Tyker  said  he  was  not  there  for  the  purpose  of 
advertising  any  firm  ;  there  were  but  a  few  in  LordL<n,  and 
some  in  the  provinces.  ]Mr.  Reid  could  give  a  trial  order 
to  any  of  them,  and  he  would  undertake  to  say  that  so  far 
as  two  at  least  were  concerned  the  pipes  would  if  required  be 
equal  in  beauty  of  appearance,  in  stability,  and  in  care  of 
manufacture,  iu  a  \vord,  in  every  way  equal  to  the  speci- 
mens on  ttie  table.  With  regard  to  the  general  process, 
he  thought  that  each  nitric  acid  manufacturer  found  that  the 
conditions  under  which  his  manufacture  was  conducied 
were  slightly  different  from  those  of  other  manufacturers. 
The  variations  in  the  conditions  were  so  small  sometimes 
that  they  were  overlooked  by  the  unscientific  manufacturer. 
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One  of  the  reasons  for  tlie  success  of  a  scientific  nianii- 
factuHT  as  against  an  unscientific  one,  was  that  tlie  fornu-r 
observed  minute  conditions  and  followed  them  u]),  and  as 
nearly  as  possible  had  the  same  conditions  when  trying  to 
produce  t!:e  same  results.  With  regard  to  the  manul'acture 
of  nitric  acid  there  was  an  adyantiifre  uiulo'.ihfedly  in  the  neat 
and  compact  apparatus  now  shown  ;  hut  he  had  not  heard 
proof  from  fifriires  that  the  old  fdshioned  receivers,  if  jjroperly 
attended  to.  did  not  yield  as  frood  results,  notwithstanding 
the  scientific  principles  and  the  very  great  care  exhibited  in 
the  details  of  its  coMstru^tion.  He  was  not  disposed  to  be 
prejudiced  against  new  ideas,  but  ^yhen  one  had  laid  down 
a  plant,  and  found  it  answer  and  did  difficult  work,  he 
rerjuired  convincing  before  he  saw  his  way  to  rejtlace  an 
old-established  method  by  anything  so  new,  and  in  some 
respects  so  admirable,  as  this  apparatus.  Much  had  been 
said  about  the  proportion  of  strong  acid  produced  at  once 
by  this  new  battery,  but  he  had  yet  to  learn  that  equal 
strengths  and  cjuantities  could  not  be  turned  out  by  existing 
methods.  He  knew  positively  this  \yas  so  at  least  at  one 
works  in  liOndon.  But  what  he  chiefly  had  to  protest 
against  was  the  idea  that  England  could  not  produce  a  piece 
of  apparatus  like  that  exhibited  by  Mr.  Guttmann. 

Mr.  Crowdkr  asked  if  he  correctly  understood  that  one 
plate  constituted  the  only  plate  in  the  section  of  Lunge's 
tower.  He  did  not  quite  understand  about  the  measure- 
ments, and  what  space  it  would  occupy.  If  that  was  the 
section  as  shown  on  the  table,  and  it  wa«  only  13  ft.  high, 
and  if  it  would  do  all  the  condensation  of  a  40  ft.  or  oO  ft. 
coke  tower  it  would  he  very  advaatageous,  for  surely  the 
expense  of  putting  up  such  an  apparatus  must  be  infinitely 
less  than  ereclinga  coke  tower  with  all  the  lead  and  appliances. 
In  connection  with  the  manufacture  of  nitric  acid  he  might 
say  tiiat  they  did  not  make  it  for  the  purpose  of  selling,  but 
used  it  in  their  Glover  towers.  They  had  put  up  pots  like 
the  diagi'am  figured  7,  but  only  the  bottom  part,  the  cover 
came  on  to  that,  and  a  short  pipe  went  immediately  into  the 
flue.  When  used  in  that  way  they  found  that  there  was  no 
destruction  of  the  i)ipe,  but  if  it  were  carried  up  3  or  4  ft., 
in  the  course  of  a  fortnight  condensation  took  place,  and 
the  whole  thing  was  burnt  oat.  Finally,  what  he  wished 
particularly  to  know  was  the  capacity  of  such  a  tower  as 
compared  to  one  ot  40  or  .50  ft.  high. 

Mr.  Eeid  said  he  did  not  say  England  could  not  produce, 
he  simply  said  he  had  been  unable  in  England  to  find  any- 
one who  could.  He  had  tried  all  the  London  manufactureis, 
and  they  all  faileil. 

Mr.  Napier  Sl-ttox  said  he  understood  fr)ra  Mr.  Gutt- 
mann that  the  long  pipe  on  the  table  had  been  in  constant 
use  tor  two  years,  but  he  should  like  to  ask  whether  it  was 
at  the  commencement  of  the  plant,  where  it  would  be  sub- 
jected to  considerable  variations  of  tempjerature,  or  at  the 
end  where  it  would  be  cooler. 

The  Chaikmax  said  Mr.  Reidwas  probably  right  in  saying 
that  the  gist  of  the  paper  lay  on  the  table.  Whatever 
opinion  might  be  formed  as  to  the  relative  merits  of  different 
earthenware  makers  all  would  agree  that  this  particular 
apparatus  was  exceedingly  beautiful,  neat,  and  workmanlike 
in  appearance.  He  should  be  very  sorry  to  think  that 
English  makers  could  not  produce  goods  as  well  as  anyone 
else ;  but  most  manufacturers  were  rather  afraid  of  earthen- 
ware, and  adopted  it  only  where  there  was  no  other 
resource. 

yir.  GrxTjiAXX  in  reply  said  he  would  deal  with  the  long 
Hst  of  questions  put  as  briefly  as  possible.  Mr.  Reid  said 
that  English  manufacturers  could  not  make  such  goods,  and 
he  had  been  a  little  contradicted  by  several  speakers  ;  but 
he  must  say  that,  like  Mr.  Reid,  he  had  also  tried  and 
failed.  He  had  used  P^nglish  pottery  for  the  last  20  years, 
and  had  ahvays  i.s  d  that  of  a  well-known  manufacturer. 
These  pots  he  hail  always  used  where  gieat  resistance  to 
heat  was  required,  especially  for  the  first  receivers  in  hydro- 
chloric acid  plants,  but  they  would  not  resist  great  changes 
of  temperature.  If  one  looked  at  an  English  pot,  of  the 
ordinary  run  of  pots,  the  thickness  was  about  1  inch, 
whilst  this  ware  was  within  ^ths.     Again,  the  material  was 


porous,  like  biscuit,  and  if  used  for  nitric  acid   plant   acid 
fumes  would  ooze  out,  and  acid  trickle  down.     Of  course 
there  were  other  makers  who  might  make  better  pots.     'I'his 
brought  him  to  the  (pitstion  of  .Mr.  Tyrer,  whether  the  old 
l)lant  did  not  do  just  as  well  as  tlie  new  plant,  an<l  whether 
he  could  prove  it  by  fi;.'ures.     He  believ.-d  h<-  had  shown   in 
his   paper  figures  enough  to  convince   Mr.  T_\rer  that  there 
\vas  a   considerable    difference    between  the    two   systems, 
inasmuch   as   when  making  strong  acid,  one   might  get   up 
to   98    per    cent,   of  the    total    possible  yield    in    the    form 
of  an   acid   of  bet^veen  'J.>  and   OG  per  cent,  monohydrate  ; 
whereas   wliatever    one   did   ^vith  the   old  plant  it  did  not 
give   more   than   70   or    HO   per  cent,  of  acid,  which   never 
had  more  than  1)4  per  cent,  of  monohydrate,  and  then  20  or 
:50  per  cent,  of  acid  of  all  strengths.    He  never  claimed,  and 
nevei'  said  that  this  new  system  gave  a  greater  yield  ;  he 
said  at  the  outset  that  nearly  ever}-  plant  gave  a  satisfactory 
yield,  and  that  the  average  wa<  9.)  per  cent.    If  one  came  to 
that  it  was  cutting  very  close,  but  it  was  the  quality  that  was 
important.    Instead  of  getting  the  acid  in  4K  or  :u;  hours'  work, 
and  having  to  bleach  it  afterwards  another  48  hours  to  get  it 
pure,  here  one  got  it  all  of  the  same  strength  ;  no  weak 
acid ;    white,   pure.     That   was    a   very   great    advantaoe. 
Then  Mr.  Reid  said  that  he  found  that  10  or  12  hours  for 
distillation  was  the  u-ual  time      He  would  not  exaggerate, 
but  he  believed  he  kuew  the  work  of  nearly  .50  nitric  acid 
factories,  and  there  was  not  a  single  one  amongst  them 
where  the  time  of  distillation  had  been  below  24  hours.     He 
had  seen  such  factories,  which,  by  dint  of  over-heating,  had 
gone  to  18,  but  only  to  the  detriment  of  the  retorts.     He 
had  not  seen  Mr.  Reid's  plant  and  could  not  say  what  he 
was  doing.     It  was  quite  possible  for  any  man  with  any 
retort   or   any   cylinder   to  bring   the   time   of  distillation 
down  to  10  or  12  hours.     It  was  only  a  question  of  firing, 
but   the    question    was    how    long    Avould    the    retort    last. 
A   question    had  been  put  as  to  the  amount  of   breakages 
and   probable   loss    from   that   cause    and   transit,   and    so 
on,   and   one   gentleman    had   alluded    to   these    pipes   as 
being  extremely  delicate.     He  was  glad   to  say  that  they 
were  not  delicate  in  the  least.     The  pipes  on  the  table  had 
only  been  cut  in  two,  in  order  to  be  able  to  show  a  clean 
section  of  them,  otherwise  the  whole  pipe  was  in  one  piece. 
He  had  erected  s;)me  20  factories  of  that  kind,  and  had 
never  had  a  single  long  pipe   broken,  either  in   working   or 
in  transit.     He  had  had  one  or  two  chamber  pipes  broken, 
and  that  came  about  by    their  not   having  been   allowed 
sufficient  time  for  drying  during  manufacture.     Then  when 
they  were  burnt  they  developed  v.ory  minute  cracks  which 
could  not  be   seen,   and  when  they  were  worked  of  course 
the  cracks  enlarged  ;  otherwise  everything  stood  ver^'  well. 
The  one  on  the  table  was  the  fourth  out  of  the  row,  but  he 
could  assure  them  he  bad  not  yet  had  a  single  pipe  broken. 
The  handling  of  the  pipe  was  very  easy,  and  it  was  very 
easily  supported.     The  chamber  pipe  was  fixed  and  tied  by 
means  of  iron   clamps  and  simply  rested  on   two    trusses. 
The  long  pipes  were  fixed  with  mastic  on  the  bottom  of  the 
tube,  they  were  left  quite  loose  on  iron  clamps  so  as  to  give 
room  for  expansion.     This  was  important  else  they  would 
crack.     The  other  battery,  which  for  convenience  he  called 
a  water  battery,  had  a   different  joint,  and  a  very  good  one. 
There  was  a  wooden  box  straight  through  which  the  pipe 
was  supposed  to  go.    It  was  apt  to  leak  where  the  joint  came, 
and  to  prevent  that  the  hole  was  drilled  large  enough  for 
the  pipes  to  slip  easily,  and  an  india-rubber  ring  i  in.  thick 
was  put  over  the  pipes  and  secured  by  an  iron  flange,  which 
was    screwed  to  the  box  by  bolts.     There  was  never  the 
slightest  dropping,  it  kept  absolutely  tight.     Mr.  Reid  also 
mentioned  that  It)  years  ago  he  tried  to  put  in  air  at  the 
top  of  the  retort  by  blowing  in  compressed  air.     He   said  it 
was  not  quite  the   same   thing.     In  fact  it  was  an   entirely 
different    thing.      Air    blown    into    the   top    of    a   retort 
was   stopping   the    draught    instead   of  increasing  it,   and 
stopping  the  distillation.     Ifere  there  was  an  injector  which 
at  ttic   same  time  increased  the  draught   of  the  still.     It 
reduced  the  temperature  of   distillation,   but  on   the   other 
hand  it  blew,  not  cold  air.  but  hot  air,  al  out  80^  C,  into 
the  hot  mixture,  so  that  no  cooling  took  place.     In  fact  it 
converted  hyponitric  acid   into  nitric   acid.     When  the  air 
expanded   it   produced   cooling,     and  thus     increased   the 
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coolin?  power  of  the  battery,  so  that  there  was  a  triple  or 
quadruple    action    goiag  on    which   was  very   different   to 
simply  blowing  air  into'  the  top   of  the  retort.     Again  he 
said  there  was  another  e&sy  system  in  taking  out    the  third 
stopper  in  the  condenser  and  admitting  air  there.     That 
was  a  very  old  dodge  ;  every  manufacturer  knew  that,  and 
ia   fact   every  receiver  was  fitted  with  a  stopper  for  that 
purpose.     In  former  times  they  used  to  pour  water  in  so  as 
to  have  a  stock  of  water  in  this  place  to  absorb  the  acid,  but 
in  five  cases  out  of  ten  there  would  not  be  sufficient  draught 
to  prevent  the  nitric  acid  going  cut,  and  it  would  cause  bad 
fumes.     He  did  not  see  what  the  air  would  do.     Mr.   Reid 
said  it  would  increase  the  yield  of  acid,  but  he  failed  to  see 
how.     ]\rr.    Reid    asked    him    if    th?   plates    in    Lunge's 
towers    cracked.      That    was    rather   difficult   to    answer 
because   one  could  not    see  throu«-h  the  tower,  but  there 
it  stood   and   it  acted.      He  had  had  some   working   for 
the   last   three   or  four  years,    and   they  were    constantly 
acting  wonderfully  well,  and  he  had  never  heard   nor  had 
one  of  his  workmen  heard  a  plate  crack.     But  even  if  one 
did  crack  they  would  still  hold  on  the   rings,  and  would  be 
just  as  effective  as  they  were  before.     Mr.  Crowder  inquired 
as   to   the   number   of  plates   in   the   tower.      The   tower 
contained  as  many  plates  as  one  liked,  but  of  course  there 
must  be  a  considerable   number  to     effectually  condense 
because  it  was  the  distribution  of  acid  iu  fine   spray  which 
caused  it.     The  ordinary  tower  which  he  usually  took  for 
between  four  and  six  stills  of  12  cwt.  each  contained  36  plates, 
and  the  acid  dropped  from  one  to  the  other.     The  sulphiu-ic 
acid  tower  which  he  thought  Mr.  Crowder  had  really   been 
referring  to  had  16  rows  of  plates,  each  row  consisting  of  6, 
makiug'~96  square  plates  ;  they  were  put,  not  on  rings,  but 
on  earthenware  bearers,  and  the  whole  thing  was   lined  by 
lead,  not  by  a  pottery  tube.     This   was  a  different  thing 
altogether,  thou;rh  the  principle  was  the  same.  Mr.  Crowder 
said  he  found  when  he  put  his   pipe  on   the  level  of  the 
bottom,  that  he  could  put  a  rod  in,  which  was  very  handy, 
Ko  doubt  he  was  right,  and  this  was  the  most   convenient 
way  of  putting  it.   There  wa<  one  retort  illustrated,  which  had 
it  on  the  level,  the  French  one  ;  but  sometimes  a  convenience 
in  one  way  involved  a  little  inconvenience  on  the  other 
hand,  and  in  this  particular  retort  that  outlet  pipe  formed 
at  the  same  time  a  base  for  the  whole  retort  which  weighed 
4  tons.      Without  that,  one  did  not  get  the  bottom  portion 
surrounded  by  fire,  and  it  was  apt  to  be  ruined.     There  one 
had  that  disadvantage,  and  with  the  other  one  there  was  no 
bisulphate   at  the  bottom.     In    getting    some  left   at  the 
bottom  one  might  start  the  action  a  little  more  rapidly,  but 
Avhether  that  m.ide   much  difference,  considering  that  the 
time  of  distillation    had   been    so  shortened,   he    doubted. 
When  :Mr.  Tyrer  said  that  he  wanted  to  keep  the  top  of  the 
cylinder   cool,  he  thought  he    must   have   made    a    slight 
mistake  in  speaking,  because  ho  thought  the   hotter   one 
kept  it  the  better  for  the  iron. 

Mr.  Tyrer  said  what  he  referred  to  was  the  very  top  of 
the  pot  which  had  the  stone  paving. 

'Sir.  GcTTMANX  said  if  one  had  York  paving  at  the  top 
that  required  a  lower  heat  altogether,  because  that  was 
very  apt  to  crack. 

Mr.  Tyrer  said  it  had  stood  20  years. 

Mr.  GuTTMAXX  said  he  had  seen  some  which  lasted 
quite  that  time,  aud  some  which  did  not.  He  believed  he 
had  now  answered  all  the  questions  which  had  been  put,  but 
he  should  be  very  glad  to  give  any  further  information  to 
any  gentleman  who  desired  it  who  would  call  at  liis  office. 


Meeting  held  Monday,  March  6th,  1893, 


MR.    W'M.    THORP    IX    THE    CHAIR. 


Thk  Chairmax  said  that  the  Council  of  the  Societj-, 
having  resolved  to  form  a  committee  to  deal  with  the 
whole  quest'on  of  patent  law  revision,  had  requested  the 
London  Section  to  appoint  in  open  meeting  three  members 
to  serve  upon  it.  The  members  already  appointed  by  the 
Council,  were  the  President,  Sir  Henry  Roscoe,  Mr.  Ludwig 
Mond,  and  Mr.  E.  Rider  (/ook.  The  Committee  of  the 
Section  had  met  that  evening  and  selected  six  names,  viz.: 
Messrs.  Xewlands,  Guttmann,  B.  Redwood,  Friswell, 
Hutchinson,  and  Salamon.  It  would  be  open  to  any 
member  to  nominate  any  others,  and  then  a  ballot  would  be 
taken  for  the  election  of  three  names  out  of  those  suggested, 
A  ballot  was  then  taken  and  Messrs.  B.  E.  R.  Xewlands, 
Boverton  Redwood,  and  C,  C.  Hutchinson  were  elected  to 


NOTES  OX  A  COXVEXIENT  FORM  OF  EXPERI- 
MEXTAL  APPARATrS  FOR  FILTRATIOX  AXD 
OTHER  DETERMINATIONS. 

BY  CHRISTOPHER  CLARKE  HUTCHIXSOX,  ASSOC.  R.C.S.I.,  F.I,C., 
F.C.S.,  ETC.,    CHEMICAL    EXGIXEER. 

The  separation  of  liquid  from  solid  matter  by  means  of 
filtration  occupies  an  important  place  in  the  chemical  and 
other  industries.  Not  only  is  it  taken  advantage  of  where 
the  separation  or  the  lecover}'  of  either  the  soluble  or  in- 
soluble constituents  of  the  material  dealt  with  is  the  primary 
object,  but  it  is  frequently  employed  as  a  substantive 
process,  either  to  render  a  substance  into  a  form  convenient 
for  handling,  or  to  effect  an  entire  change  in  its  physical 
condition.  In  many  instances  it  is  employed  as  the 
operative  agent  for.the  economical  disposal  of  waste  material ; 
notably  in  dealing  with  the  noxious  and  filthy  precipitate 
produced  in  processes  of  purification  of  contaminated  waters 
prior  to  their  discharge  into  the  watercourses  provided  in 
Xature's  scheme  of  arterial  drainage.  In  fact,  there  is  no 
other  operation  more  largely  taken  advantage  of  or  more 
widely  applied,  technicallj',  than  that  of  filtration  in  one  or 
other  of  its  varied  forms. 

It  is  not  intended  to  enlarge  the  scope  of  the  present 
paper  to  the  extent  that  would  be  necessary  to  deal  with 
the  many  variations  in  process  or  apparatus  to  meet  the 
conditions  required  to  be  fulfilled  in  successfully  coping 
with  the  multifarious  phenomena  presented.  It  is  intended 
merely  to  indicate  the  broad  lines  which  have  been  generally 
found  to  be  the  most  practicable,  and  more  particularly  to 
describe  a  useful  form  of  apparatus,  recently  developed  by 
my  firm,  which  may  be  advantageously  employed  in 
investigating  the  extent  of  apparatus  requisite  to  be  used 
on  the  technical  scale,  or  the  conditions  to  be  regarded 
which  are  necessary  to  success. 

The  rapidity  with  which  a  liquid  is  separated  from  a  solid, 
during  filtration,  depends  primarily  upon  the  force  with 
which  it  is  urged  through  the  filtering  medium,  and  the 
resistance  which  the  medium  opposes  to  the  flow.  With 
many  substances,  au  increase  of  the  force  urging  filtration 
results  in  an  increase  of  the  quantity  of  liquid  filtered 
during  a  given  time.  Hence  means  are  generally  adopted, 
in  technical  operations,  to  force  the  liquid  portion  of  the 
substance  dealt  with  through  the  filtering  medium.  The 
increased  flow  under  the  circumstances  above  alluded  to  is 
by  no  means  an  universal  rule,  and  cases  frequently  occur 
in  which  an  increase  of  pressure,  particularly  when  it  is 
suddenlv  or  rapidly  applied,  actually  diminishes  the  rate 
of  filtration.  It  may  be  broadly  stated  that  for  every 
substance  there  is  a  paiticular  rate  of  flow,  and  hence  a 
corresponding  pressure,  beyond  which  no  increased  useful 
effect  results  commensurate  with  the  increased  force  applied. 
A  little  consideration  will  show  why  this  is  so.  Coincident 
with  an  increased  rate  of  flow,  there  is  an  increased 
resistance  at  the  point  of  filtration,  because  the  real  filtering 
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medium  is  not  the  particular  fabric  or  surface  upon  which 
the  solid  iimtter  is  retained,  but  the  apprcgattd  solid  matter 
itself,  built  up  or  deposited  upon  this  surface.  Hence,  the 
more  raj)id  the  flow,  the  more  the  solid  matter  deposited  ; 
the  thicker  the  HItcring-bed  becomes  in  a  fjiven  time,  and 
the  closer  the  particles  deposited  are  driven  together  under 
the  greater  force,  and  thus,  being  more  firmly  compacted, 
offer  a  greater  resistance  to  the  passage  of  li(|uid.  From 
this  it  will  be  at  once  apparent  that  there  must  be  a  limit 
not  only  to  the  rate  of  deposition  to  secure  the  most 
favourable  permeable  condition  of  the  substance  deposited, 
but  aNo  a  maximum  thickness  of  deposit,  beyond  which, 
when  reached,  useful  tiltration  practically  ceases.  This  is 
of  course  more  strongly  marked  in  some  cases  than  in 
others.  In  some  crystalline  precipitates  tiltration  can  be 
usefully  continued  through  deposits  of  considerable  thickness, 
even  as  far  as  12  in.  or  15  in.,  and  within  this  limit  increase 
of  pressure  is  mostly  accompanied  with  increased  rate  of 
tlow.  On  the  other  hand,  with  m:iny  bodies  of  a  flocculent 
character,  or  where  colloid,  slimy,  or  gummy  substances  are 
present,  the  thickness  limiting  the  useful  rate  of  filtration 
is  soon  reached.  Very  often  such  deposits  do  not  exceed 
the  thickness  of  a  sheet  of  ordinary  pa{)er,  and  any  increased 
pressure  seriously  retards  the  rate  of  filtration,  and  ulti- 
mately so  closes  the  pores  of  the  deposit  that  filtration 
entirely  ceases. 

In  the  pressure  filters  commonly  known  as  "  filter- 
presses,"  the  points  above  alluded  to  are  those  which  are 
of  the  greatest  importance  to  determine.  This  form  of 
apparatus  is  so  well  known  as  to  need  little  if  any  description. 
Briefly  described,  a  filter-press  is  an  apparatus  consisting  of 
a  number  of  sieves  or  filtering  chambers  having  internal 
spaces  for  the  deposition  of  the  solid  matter  in  la^'ers  or 
cakes,  all  held  rigidly  together  so  as  to  resist  the  pressure 
found  most  suitable  for  urging  the  filtration.  As  the 
filtration  takes  place  on  both  of  the  surfaces  which  form 
the  filtering  faces  of  the  chambers  the  deposit  is  built  up 
gradually,  at  the  same  time,  and  at  the  same  rate,  on  both 
sides  of  the  chambers.  The  layers  so  formed  gradually 
approach  each  other,  finally  meeting  in  the  centre  of  the 
space  provided  for  the  deposit.  When  this  occurs  no 
further  space  for  the  introduction  of  fresh  material  is  left, 
and  the  double  thickness  of  deposit  compacted  into  a 
"  cake,"  of  a  greater  or  less  degree  of  hardness  according  to 
the  pressure  finally  applied  and  other  conditions,  must  be 
removed.  From  the  foregoing  it  will  at  once  be  recognised 
that  one  of  the  most  important  conditions  to  determine,  in 
the  adaptation  of  a  filter- press  to  its  work,  is  the  maximum 
thickness  of  chamber  which  can  be  employed.  This  will 
be  exactly  twice  the  thickness  of  the  deposit  which  limits 
the  useful  rate  of  filtration.  Such  a  dimension  varies  verj' 
widely,  not  only  with  different  substances,  but  even  with 
bodies  or  precipitates  of  identical  composition.  In  the 
latter  case  the  difference  consists  in  difference  of  phj-sical 
condition,  depending  largely  upon  the  'mode  or  method  of 
production,  and  time  and  temperature,  as  well  as  the  state 
of  dilution  of  the  meuium  in  which  precipitation  is  effected, 
play  an  all-important  part,  in  addition  to  the  nature  and 
physical  condition  of  the  menstrum  in  which  the  solid  is 
suspended.  This  factor,  as  well  as  the  method  of  forcing 
the  substance  into  the  apparatus  at  the  most  effective  rate 
at  which  the  operation  can  be  conducted,  and  the  size  of  the 
apparatus  to  be  employed  for  dealing  with  a  given  quantity 
of  material,  cannot  be  determined  in  any  other  manner  than 
by  direct  experiment. 

There  are  likewise  other  conditions  in  technical  opera- 
tions to  which  due  regard  must  be  paid,  and  manj-  of  them 
are  as  important  as  those  first  mentioned.  For  instance, 
regard  must  be  paid  to  the  condition  or  state  of  aggregation 
of  the  "  cake  "  when  it  is  discharged  from  the  filter-press  ; 
this  is  a  point  which  depends  not  alone  upon  the  ultimate 
use  of  the  solid  residue,  but  likewise  upon  the  facility  with 
which  it  leaves  the  chamber.  For  example,  if  the  cake  is 
not  compacted  sufficiently  hard  to  separate  from  or  leave 
the  filtering  surface  easily,  a  considerable  loss  of  time  and 
labour  in  the  cleansing,  or  actual  renewal,  of  the  surface 
maj-  result.  Where  the  deposit  is  of  such  a  character,  and 
so  excessiveh-  thin,  that  no  cake  can  be  built  up,  of  course 
easy    renewal    of    the   primary    filtering    medium    is    an 


important  consideration,  and  the  most  suitable  substance 
for  renewal,  as  well  as  the  mode  of  the  operation,  must 
again  be  determined  by  experiment.  There  is  again  another 
important  consideration.  Where  the  soluble  constituents 
of  a  substance  are  the  primary  object,  especially  where  they 
may  be  valuable,  or  where  it  may  be  desired  to  change  the 
appearance  or  physical  appearance  of  the  solid  matter,  it  is 
frequently  found  desirable,  on  economical  and  other  grounds, 
to  accomplish  either  the  displacement  of  the  soluble  [lortions 
left  in  the  solid  cake  by  lixiviation  in  the  same  apparatus, 
or  to  effect  the  treatment  of  the  solid,  which  may  be 
desired,  without  removal  from  the  filtering  chambers.  This, 
again,  is  a  matter  purely  for  experimental  determination, 
as  are  also  conditions  of  temperature  most  suitable  both  for 
the  primary  simple  filtration,  and  the  subsetiuent  operation 
of  lixiviation  or  other  treatment,  and  the  extent  to  which 
such  operations  can  be  usefully  extended. 

The  general  conditions  have  now  been  broadly  outlined, 
so  that  not  onl}'  ma}'  their  importance  be  notcil,  but  that 
some  indication  may  be  given  of  the  ground  which  an 
experimental  apparatus  should  be  able  to  cover.  The 
saving  of  both  material  and  labour  from  the  use  of  such 
determinations  in  technical  operations  can  be  easil}- 
imagined,  and  it  is  believed  that  the  piece  of  apparatus 
about  to  be  described  will  render  this  comparatively 
difficult  task  somewhat  easy  of  solution. 

Perhaps,  however,  before  going  further,  it  would  be 
useful  to  classify  the  different  aspects  under  which  the 
process  of  mechanical  filtration  presents  itself.  Such 
processes  may  broadly  be  split  up  into  the  following 
divisions : — 

A.  Simple  separation  of  the  solid  material  from  the 
liquid  with  which  it  is  mixed,  for  the  recovery  of  the 
one  or  the  other,  without  regard  to  complete  separation 
of  the  whole  of  the  soluble  constituents. 

B.  Complete  separation  of  the  soluble  from  the  insoluble 
portions  of  the  substance,  as  far  as  can  be  practically 
accomplished,  by  systematic  lixiviation  in  the  same- 
apparatus  of  the  solid  recovered  ;  or  the  treatment  of  sucb 
solid  matter  to  effect  a  change  in  its  physical  condition  by 
means  of  liquids  forced  through  it. 

C.  Simple  or  complete  separation  as  described  in  A  and 
B,  accompanied  by  the  condition  that  the  filtered  liquid,  or 
the  liquid  used  for  subsequent  treatment,  shall  not  pass 
unnecessarily  through  the  air  and  so  evaporate  or  become 
contaminated. 

D.  Partial  separation  where  the  solid  matter  is  very 
finely  divided,  or  when  slimy  and  gumm}-,  or  where  colloid 
bodies  may  be  present,  so  as  to  retard  filtration  and  produce 

j   a  cake   not    sufficiently   thick  or  compacted  to  leave  the 
primary  filtering  surface  easily  or  cleanly. 

Closely  allied  in  mode  of  operation  to  that  of  mechanical 
filtration  is  the  process  of  separation  of  colloid  from 
crystalloid  bodies,  not  infrequently  used  with  considerable 
success  in  seme  technical  operations,  and  to  which  therefore 
a  laboratory  apparatus  should  be  readily  adaptable.  It  will 
therefore  suffice  for  present  purposes  to  classify  with  the 
types  of  filtration  before  given  : — 

E.  Diali/sis,  or  the  separation  of  colloid  from  crystalloid' 
bodies  in  solution. 

Apart  from  the  structural  provisions  requisite  to  be  made 
in  order  to  enable  an  apparatus  to  fulfil  ail  the  conditions 
noticed,  it  is  perfectly  obvious  that  judicious  selection  of 
structural  material  is  desirable,  so  as  to  afford  a  practical 
margin  of  resistance  to  the  action  of  the  various  substances 
experimented  upou.  Where  mineral  or  vegetable  acids  are 
present  to  any  extent,  the  use  of  iron,  and  in  some  instances 
copper,  or  certain  alloys  of  copper,  is  most  undesirable  in 
all  parts  coming  into  intimate  contact  with  the  substance. 
With  alkalis,  on  the  other  hand,  although  iron  can  be  used 
with  advantages  most  alloys  of  copper  are  inp.'lmissible. 
In  both  cases,  although  certain  alloys  of  lead  and  antimony, 
or  even  tin,  give  fairly  good  results,  their  softness  and 
want  of  strength,  as  well  as  their  weight,  render  iheir  use 
most  undesirable.  This  is  particularly  the  case  as  far  as  the 
filtering  diaphragms  are  concerned,  for  not  only  have  thcso 
'  to  be  handled  frequently-  and  easily  witliout  any  great  risk 
j  of  damage,  but  if  corrosive  action  of  any  kind  does  occur. 


218 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [March  31.  i893. 


the  favourable  conditions  of  the  large  surface  exposed  to 
the  action  of  the  liquid  in  close  contact,  and  its  continual 
renewal,  soon  causes  their  destruction,  or  at  all  events  an 
undesirable  contamination  of  the  products  of  filtration. 

The  material  which  instinctively  occurs  to  the  mind  lirst 
is  glass,  but  the  ditficulties  of  forming  such  diaphragms  are 
not  only  material,  but  considerations  of  cost  and  friability 
largely  discount  the  advantages  it  otherwise  presents.  A 
perusal  also  of  the  results  of  experiments  recently  published 
in  this  Journal,  shows  somewhat  startlingly  the  fact  that 
the  solubility  of  glass  even  in  water,  more  especially  in  the 
presence  of  alkalis,  is  greater  than  is  generally  supposed. 

After  careful  experiment,  the  most  favourable  material 
for  the  construction  of  the  parts  subject  to  action  appears  to 
us  to  be  the  form  of  camphorated  nitrated  cotton  known  as 
"  celluloid  "  or  "  xylonite,"  and  in  the  machine  shown  this 
has  been  employed  wherever  practicable ;  in  fact,  the 
diaphragms  throughout  are  constructed  of  this  substance. 
The  conditions  of  lightness,  strength,  and  rigidity,  and  the 
high  power  of  resistance  to  corrosive  action,  are  thus  all 
fairly  secured.  The  process  of  moulding  and  the  time 
-occupied  in  preparation,  as  well  as  the  production  of 
-expensive  dies,  have,  after  careful  trial,  been  overcome  ; 
and  such  diaphragms  can  now  be  produced  in  almost  any 
quantity,  and  even  of  considerable  size  at  a  comparatively 
low  cost.  In  those  portions  of  the  apparatus,  e.g.  the  end 
plates,  the  distributing  valves  and  force  pump,  which  are 
necessarily  of  a  somewhat  complicated  character,  and  where 
considerable  strength  is  requisite,  metal  is  indispensable,  and 
in  this  case  no  material  seems  to  he  more  suitable  than  the 
bronze  made  from  pure  copper  and  aluminium  containing 
10  per  cent,  of  the  latter  metal.  Not  only  is  its  resisting 
power  to  corrosive  action  considerably  higher  than  the 
copper  alloys  in  common  use,  but  immeasurably  so  in  the 
.case  of  some  vegetable  acids,  e.g.  lactic,  citric,  and  tartaric 
acids  ;  whilst  its  strength  and  durability,  as  well  as  the  ease 
of  its  manipulation  by  tools,  is  fully  equal  to  that  of  "  mild 
steel."  When  the  initial  difficulties  of  founding  this  alloy 
have  been  solved,  articles  of  the  most  complicated  character 
can  be  readily  produced,  the  surfaces  of  which  are  susceptible 
of  a  high  degree  of  polish,  and  the  brilliant  appearance  is 
not  readily  destroyed  b}-  ordinary  contact  with  the  atmos- 
phere, as  in  the  case  of  most  bronzes.  In  the  machine 
shown  all  the  portions  above  mentioned  are  constructed  in 


experimented  upon  are,  for  the  sake  of  lightness  and  strength, 
constructed  throughout  of  steel. 

A  few  words  of  explanation  will  suffice  to  show  the 
structural  arrangements  made  to  meet  the  conditions  of  the 
different  types  of  experiment  before  mentioned. 

The  framework  of  the  apparatus  closely  resembles  that  of 
an  ordinary  filter-press.  Fixed  to  the  head  of  the  machine 
there  is  a  small  hAdraulic  pump  for  forcing  in  the  material 
under  pressure,  a  pressure  chamber  with  a  Bourdon  gauge 
to  register  the  pressure,  and  the  rotary  valve,  which  serves 
to  direct  the  flow  of  the  material  experimented  upon,  or 
the  soh'ents  or  other  liquids  used  in  the  experiment,  through 
the  different  passages  to  the  interior  of  the  chamber. 


Osmose  PlatEs 


Fiash  Flat.^ 


ForJhafysuyj  For  Washing 

EXPERIMEXTAL  CHAMBERS  FOR  ALL  TypES,  A,  B,  C,  D,  E. 

In  experiments  coming  under  type  A  the  "  recessed 
plates "  are  used,  covered  on  both  sides  with  a  suitable 
filtering  cloth.     The  depressions  formed  by  the  projecting 


ibis  alloy,  and  those  portions  of  the  machine  which  are  not 
likely  to  come  into   intimate   contact  with   the  substances 


For  Experiments,  Type  A. 

rims  of  the  plates,  when  in  contact  screwed  up  in  the  frame- 
work, form  the  chambers  or  cake  spaces.  The  chambers  are 
thus  fed  through  the  centre,  the  material  entering  them  directly 
from  the  pump  through  the  centre  of  the  head,  so  that 
substances  which  are  likely  to  form  obstructions  can  easily 
enter  the  cake  spaces  without  clogging  or  binding.  The 
liquid  expressed  during  filtration  emerges  through  the  small 
outlet  at  the  bottom  of  each  filtering  surface,  and  can  be 
caught  in  any  suitable  vessel. 

In  experiments  coming  under  t^pes  B  and  D  chamber> 
formed  by  the  "  flush  plates  "  and  '•'  distance  frames  "  are 
used  ;  iu  the  former  instance,  B,  to  ensure  the  formation  of 
a  cake  of  fairly  equal  permeability,  and  so  secure  equal 
distribution  of  the  lixiviating  water,  hence  systematic 
displacement  of  the  solid  constituents  of  the  cake ;  and  in 
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the  latter  case,  D,  to  facilitate  the  removal  of  the  filtering 
medium  with  its  adherinf?  deposit  for  further  examination. 
These  elianiliers  eaii  also  be  used  when  the  filtration  is 
accomplished  through    filter-paper,   which   can   be    readily 


For  ExrERi.MEXTS,  Tvpes  B,  C,  D. 

applied  to  the  flat  filtering  surfaces  of  the  "  flush  plate." 
The  modus  operandi  in  experiments  of  this  type  is  as 
follows  : — The  diaphragms,  covered  either  with  cloth  or 
strong  filter-paper,  or  even  both  in  combination  with  each 
other,  are  screwed  up  in  the  frame,  with  the  "  distance 
frames  "  inserted  between  them.  The  distributing  valve  is 
set  "  to  fill "  and  the  operation  of  simple  filtration  effected  in 
the  usual  way.  The  excess  of  material  left  in  the  pressure 
chamber  is  then  run  out  through  the  waste  cocks,  and  the 
distributing  valve  set  "  to  wash."  The  outlet  cocks  on  the 
head  and  follower,  and  the  alternate  plates  similarly  marked, 
are  left  open,  whilst  the  remainder  have  their  outlets  closed. 
The  lixiviating  liquid  is  then  forced  in  by  the  pump,  and 
entering  the  chambers  at  the  opposite  side  to  that  at  which 
they  are  filled,  arrives  at  the  surface  of  the  cakes  next  the 
filtering  surfaces  instead  of  the  interior  of  the  chambers,  and 
is  thus  constrained  to  pass  entirely  through  the  body  of  the 
deposit  in  the  chamber  before  it  can  emerge  from  the  outlet 
cocks  on  the  diaphragms  which  are  not  closed.  Hence,  it 
displaces  before  it  the  soluble  constituents  left  in  the  cake 
from  the  simple  filtration. 


For  Expekijiexts.    Tvpe  E. 


In  the  case  of  experiments  coming  under  type  C 
the  alternate  "  flush  plates,"  marked  thus  •  ,  only  are 
employed,  w  ith  the  "  distance  frames "  interposed  ;  the 
outlet  cocks  of  these  chambers  are  closed,  the  distributing 
valve  set  "  to  fill,"  and  the  single  outlet  cock  on  the 
opposite  side  to  the  filling  side  opened,  from  which,  in  a 
single  stream,  the  whole  of  the  filtrate  (merges,  and  can  be 
conveyed  through  a  tube  to  any  desired  receptacle. 

In  experiments  on  dialysis  under  type  E  the  pump  ou  the 
head  of  the  apparatus  is  not  employed,  the  distributing 
valve  is  set  "  to  shut  off,"  and  the  chambers,  covered  with 
suitable  parchment  septums,  are  screwed  tightly  in  the  frame 
in  the  order  marked  on  them  and  shown  thus — 
c     • 

•    •    •    • 

A  vessel  placed  above  the  level  of  the  machine  so  that  its 
contents  can  gravitate  freely  into  the  dialysing  chambers, 
is  connected  to  the  horizontal  cock  at  one  end  of  the 
machine,  whilst  the  other  liquid,  similarly  placed,  is  con- 
nected to  the  other  horizontal  cock  at  the  opposite  end  of 
the  apparatus.  The  two  liquids  therefore  run  through  the 
dialysing  chambers  in  opposite  directions,  and  each  emerges 
through  a  cock  at  the  end  remote  from  that  at  which  it 
entered.  In  their  passage  over  the  surfaces  of  their 
respective  plates  they  are  separated  from  each  other  by  the 
parchment  dialysing  septum,  and  being  compelled  to  follow 
the  convoluted  or  helical  channels  formed  on  the  surfaces  of 
the  chambers,  flow  first  from  the  circumference  of  the  plate 
towards  the  centre,  and  then,  after  passing  through  the 
centre  opening,  the  direction  of  the  flow  is  reversed  from 
ths  centre  towards  the  circumference.  In  this  way  they 
travel  along  a  path  of  considerable  length  on  opposite  sides 
of  each  septum,  but  flowing  in  opposite  directions,  in  thin 
streams,  and  hence  under  the  conditions  most  favourable  to 
diah'sis.  By  multiplying  the  number  of  chambers,  or  by 
passing  each  liquid  over  and  over  again  through  the  same 
chambers,  the  operation  can  be  carried  to  a  considerable 
extent.  It  may  be  mentioned  that  apparatus  of  this  co;;- 
struction  and  of  considerable  size  are  now  emploj^ed  with 
apparently  considerable  success  in  separating  the  "  meat 
salts "  from  the  colloid  substances  which  the  brine 
employed  in  curing  meat  takes  up. 

The  standard  thickness  of  the  cakes  produced  in  the 
various  filtering  chambers  is  0"75  in.,  but  this  can  be 
readily  increased  to  any  desired  extent  by  the  further  inter- 
position of  one  or  more  of  the  "  distance  frames  "  as  may  be 
found  necessary. 

The  following  are  the  principal  dimensions  of  the  appa- 
ratus, which  it  may  be  useful  to  note :  —  The  external 
diameter  of  the  chambers  9  in.,  producing  cakes  8  in. 
diameter.  Filtering  surface  on  each  complete  chamber 
0  "75  sq.  ft.  or  4  chambers  =  3  sq.  ft.  Cubic  contents  of 
each  chamber  of  standard  depth  0*02  cub.  ft.  =  one- 
fiftieth  of  a  cubic  foot.  Length  of  travel  on  each  dialysing 
plate  103  in.,  or,  in  a  battery  of  four  plates,  the  liquids 
travel  side  by  side  in  a  stream  0"35  in.  wide,  and  0'03  in. 
in  depth,  along  a  path  26  ft.  in  length. 

In  conclusion,  an  apparatus  such  as  described  offers 
facilities  for  obtaining  exact  results  comparable  to  those 
yielded  in  large  technical  operations,  and  cannot  but  be 
found  of  value  in  every  technical  laboratory  or  works. 

Discussiox. 

The  CuAiRiiAN  said  they  were  much  obliged  to  Mr. 
Hutchinson  for  exhibiting  this  apparatus,  which  was  so  well 
arranged  to  perform  all  its  various  functions  with  efficiency, 
and  it  would  be  very  useful  for  the  many  experimental 
operations  which  were  now  required  to  be  on  a  larger  scale 
than  the  ordinary  laboratory  appliances  could  cope  with. 

Mr.  Thos.  Ttrer    asked  whether  Mr.  Hutchinson  had 
any  data  as  to  the  results  of  dialysis  on   a   practical   scale, 
I  as  such  would  be  very  useful. 

I       Mr.  De  Mosexthal  asked  if  it   had   been    found   that 

I  owing  to  the  evaporation  of  the  camphor  the  celluloid  discs 

became  spongj ,  and  -whether  in  that  case  certain  acids,  such 

I  as  acetic  acid,  would  not  attack  them.     He  would  also  like 

c  2 
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to  know  how  long  they  would  last  when  in  such  a  condition. 
With  certain  kinds  of  celluloid  this  evaporation  of  camphor 
went  on  incessantly,  until  the  matter  really  changed  in  its 
physical  properties.  Another  question  was  whether  Mr. 
Hutchinson  did  not  find  that  aluminium  bronze  was  affected 
by  chlorine  compounds,  and  particular!}'  by  hydrochloric 
acid. 

Mr.  O.  Hamilton  also  asked  if  the  effect  of  acetic  acid 
had  been  tried  on  the  alloy.  Mr.  Hutchinson  had  referred 
to  several  acids,  but  he  had  not  mentioned  acetic  acid  or 
acetate  of  ammonia.  He  was  pleaded  to  hear  that  Mr. 
Hutchinson  had  found  that  the  chief  diSculty  with  the 
alloys  was  the  casting.  He  had  also  worked  out  a  special 
alloy  miide  on  a  very  large  scale  indeed,  and  found  that  the 
chief  difficulty  was  in  the  mi'^ing.  A  great  many  alloys 
had  been  condemned  as  veiy  inefficient  simply  because  they 
had  not  been  cast  properly.  He  had  made  several  from  a 
known  composition,  and  found  that  by  taking  special 
precautions  in  the  casting  they  could  be  used  with  perfect 
safety  for  most  things,  but  acetic  acid  and  acetate  of 
ammonia  were  the  worst  things  to  deal  with.  Where  there 
were  traces  of  copper  and  iron  they  were  very  injurious. 

Mr.  T.  S.  Davjs  said  that  with  regard  to  acetic  acid,  he 
wished  to  know  if  Mr.  Hutchinson  had  tried  a  solution  of 
about  5  per  cent,  or  G  per  cent,  mono-hydrated  acetic  acid, 
and  if  such  would  affect  the  alloy.  It  would  be  readily 
understood  that  he  made  special  reference  to  the  filtration  of 
ordinary  vinegar,  because  one  had  to  deal  here  with  a 
gelatinous  compound  extracted  from  the  malt  in  connexion 
with  this  dilute  acetic  acid,  which  was  rather  difficult  to 
separate,  in  fact  so  much  so  that  there  were  very  few  metallic 
substances  it  would  not  act  upon.  In  order  to  obtain 
vinegar  in  a  bright  condition  it  was  usual  to  resort  to 
subsidence  alone,  but  this  process  occupied  two  or  three 
months,  and  if  a  filter  could  be  used  it  would  very  much 
facilitate  the  commercial  production  of  the  article  in  a  bright 
condition. 

Mr.  E.  J.  Bevan  asked  if  the  xylonite  was  of  the  ordinary 
composition.  It  seemed  to  him  that  it  was  considerably 
heavier  than  ordinary  xylonite,  and  he  should  like  to  hear 
something  about  the  composition  of  it. 

Mr.  C.  C.  HvTCHiNSON  said,  in  reply  to  Mr.  Tyrer, 
that  he  had  not  given  any  data  in  his  paper  relative  to  the 
dialysis  of  different  materials,  and  he  thought  that  it  was 
perfectly  obvious  that  unless  very  large  portion  of  the 
columns  of  the  Journal  could  be  devoted  to  this  purpose,  it 
would  be  useless  to  make  such  an  attempt.  However,  he 
would  be  very  glad  to  give  Mr.  Tyrer  information  on  any 
particular  form  of  dialysis  in  which  he  was  interested. 

The  next  question  that  had  been  asked  was  whether  the 
celluloid  diaphragms  became  spongy  by  the  evaporation  of 
the  camphor,  which  was  an  ingredient  of  this  substance. 
Diaphragms  of  this  material,  even  of  large  size,  such  as 
those  exhibited,  h?.d  been  used  with  great  success  for  some 
three  or  four  years.  No  sponginess  of  the  kind  had  ever 
been  observed,  and  the  diaphragms  were  in  just  as  good  a 
condition  as  when  they  had  been  originally  made.  This  of 
course  wiis  due  to  the  care  bestowed  upon  their  preparation, 
and  it  might  be  parenthetically  mentioned  that  a  very 
considerable  period  of  stoving  was  necessary,  as  well  as  a 
very  high  pressure,  under  which  the  diaphragms  were 
moulded^  in  order  to  secure  such  a  result,  and  this  material 
had  not  been  brought  under  the  notice  of  the  members 
without  being  subjected  to  very  stringent  and  rigorous 
tests. 

Some  apparatus  of  this  kind  had  been  employed  in  the 
filtration  and  treatment  of  vinegar  _  for  upwards  of  two 
years,  and  no  corrosion  or  sponginess  had  yet  been 
observed. 

With  regard  to  the  effect  of  hydrochloric  acid  or  chlorine 
upon  the  aluminium  bronze,  of  course  if  these  substances 
were  in  a  concentrated  form  the  aluminium  bronze  would  be 
attacked,  because  the  hydrochloric  acid  would  dissolve  out 
the  aluminium  ;  but  with  solutions  which  had  to  be  dealt  ■ 
with  in  everyday  practice,  in  which  hydrochloric  acid  was 
not  in  a  high  state  of  concentration,  this  alloy  would  resist  ' 
the  action  of  such  acid  better  than  any  other  copper  alloy    , 


with  which  he  was  acquainted.  A  solution  of  chlorine  had) 
not  nearly  the  same  vigorous  action  on  this  or  other  alloys 
of  copper  that  hydrochloric  acid  had. 

With  regard  to  acetic  acid  and  acetate  of  ammonia,, 
aluminium  bronze  had  a  far  higher  resisting  power  than 
any  form  of  bronze  with  which  he  was  acquainted,  and  it 
was  perfectly  certain  that  there  was  a  great  field  for  its 
use  in  apparatus  and  plant,  not  only  filter-presses,  but 
cocks,  valves,  and  pipes  in  which  such  liquids  had  to  be 
dealt  with. 

With  regard  to  casting  the  alloy,  the  member  making  the 
inquiry  appeared  to  him  to  have  had  some  experience  in  the- 
matter.  It  was  necessary  to  exercise  the  greatest  care  and 
precaution  in  making  such  alloys  in  order  to  secure  a  good 
result,  and  for  want  of  experience  and  care,  as  well  as 
patience,  negative  results  were  often  obtained  when  there  was 
not  the  slightest  reason  why  success  should  not  have  resulted. 
It  was  a  fallacy  to  suppose  that  by  simply  taking  two  or 
more  metals  and  melting  them  together  in  the  usual  way 
in  one  operation  that  a  uniform  alloy  could  be  obtained. 
It  was  nothing  of  the  kind.  Not  only  was  the  purity 
of  the  materials  an  absolute  necessity,  but  it  appeared! 
to  be  necessary  to  repeat  the  operation  of  alloying  or 
melting  more  than  once  or  twice,  in  order,  as  it  seemed^ 
to  bring  the  molecular  structure  of  the  metals  more- 
closely  into  intimate  contact.  This  was  more  par- 
ticularly so  iu  the  case  of  some  alloys  than  of  others.  For 
mstance,  with  the  aluminium  bronze  shown,  the  operation) 
of  re-melting  bad  been  carried  out  some  six  or  eight  times, 
and  unless  this  was  done  a  very  considerable  amount  of 
segregation  was  the  result,  and  an  alloy  of  very  variable 
composition  was  obtained.  It  was  one  of  the  peculiar 
properties  of  aluminium  bronze  that,  however  many  times 
it  was  melted,  the  actual  ultimate  composition  did  not  seem, 
to  vary.  The  aluminium  remained  present  in  just  the  same 
quantity  in  the  sixth  or  eighth  melting  as  at  the  beginning. 
If  it  were  melted  only  once  or  twice,  and  a  bar  then  casli 
were  fractured,  segregation  could  be  easily  seen  even 
without  the  aid  of  a  lens,  and  it  was  only  after  repeated 
meltings  that  this  appearance  vanished  and  a  true  alloy 
appeared  to  be  obtained. 

The  strength  increased  very  considerably,  as  a  matter  of 
course,  with  each  melting ;  that  is  to  say,  with  the  actual 
formation  of  the  true  alloy. 

With  regard  to  the  filtration  of  vinegar,  that  was  a  very- 
interesting  subject,  but  there  was  no  difficulty  in  securing 
an  ordinary  bronze,  such  as  an  alloy  of  copper  and  tin, 
which  was  practicall}'  resistant  to  acetic  acid,  if  the  pre- 
cautions which  had  been  pointed  out  as  to  the  absolute 
purity  of  each  metal  and  the  conditions  of  re-melting  were 
secured. 

It  was  doubtful,  however,  if  filtration  of  any  sort  would, 
effect  very  much  in  the  case  of  vinegar,  unless  it  were 
folio  ived  b}'  another  treatment.  In  brightening  vinegar, 
the  substance  which  was  removed  was  an  excessively  fiuQ^ 
growth,  and  no  filtering  medium  which  had  hitherto  been 
used  had  been  fine  enough  to  keep  back  the  whole  of  the 
sinad  portions  of  this  vegetable  growth,  or  the  spores 
which  would  give  rise  to  a  fresh  growth.  Consequently 
no  matter  how  bright  vinegar  might  be  filtered,  the  cloudy 
appearance  again  soon  became  manifest  because  a  fresh 
growth  arose.  If  the  vinegar  maker  wished  to  brighten 
his  vinegar  quickly,  he  would  have  to  look  in  another 
direction.  He  had  bsfore  suggested  that  it  should  first  be 
filtered  and  then  "  pasteurised,"  so  as  to  eutireh'  destroy 
the  spores  of  the  plant,  and  this,  it  might  be  mentioned, 
had  been  used  with  considerable  success,  at  his  suggestion, 
in  dealing  with  a  material  where  the  same  thing  occurred. 

In  reply  to  Mr.  Bevan's  question  :  —  Yes ;  this  was 
ordinary'  celluloid,  but  it  was  prepared  in  a  special  way 
which  he  did  not  feel  he  was  at  liberty  to  describe.  The 
experiments  had  been  attended  with  a  considerable  amount 
of  co.st  ;  but  he  could  tell  Mr.  Bevan  one  thing,  and  that 
was  that  it  had  been  compressed  under  a  pressure  of  about 
4  tons  to  the  inch. 
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COMPOSTTrOX  OF  THE  PETROLETTM-LTKE 
lilTl  MKN  or  JAPANESE  COAL. 

HY    WATSON    SMITH    AND    J.    C.    CHORLKY. 

In  the  tirst  description  I  pave  of  tliat  remarkable  coal  from 
<Ue  Miike  luiiies*  in  Japan,  anrl  more  particularly  of  the 
Kjharacter  of  the  bituminous  matter  disscminateil  through 
it  (this  Journal,  1891,  97.J— 980),  1  referred  (loc.  cit. 
page  979  and  75:})  to  Zalo/.iecki's  theory  of  the  formation 
of  petroleum  (which  this  bitumen  so  greatly  resembles) 
from  animal  remains  exclusively,  and  ventured  to  point  to 
the  greater  probability  of  such  a  source  being  rather 
<ontributory  than  exclusive.  Zaloziecki  has  detected  small 
quantities  of  pyridine  and  similar  bases  in  crude  petroleum, 
■and  points  to  the  fact  as  confirmatory  of  his  view.  The 
-small  (juantit^-  of  such  bases  present,  however,  rather 
indicates — if  it  indicates  anything  in  that  direction — that 
the  animal  remains  form  but  a  contributory  source.  In  my 
'last  investigation,  already  referred  to,  not  having  sufficient 
.of  the  bitumen  at  command,  I  failed  to  detect  any  bases, 
^though  I  did  find  small  (juautities  of  phenols.  ]{y  taking 
tfor  extraction,  in  the  present  investigation,  a  much  larger 
•  quantity  of  the  Miike  coal,  viz.,  o,000  grms.,  I  have  been 
^able  to  obt.iin  very  distinct  evidence  of  the  presence  both  of 
phenols  and  of  nitrogen  bases,  specimens  of  which  I  have 
•now  pleasure  in  showing.  The  odour  of  each  is  distinctive 
•enough,  as  you  w  ill  perceive. 

The  coal  extracted  chiefly  consisted  of  that  from  the 
Miike  mines,  but  some  portions  of  it  appeared  to  consist  of 
•other  varieties,  yielding  much  less  bitumen. 

About  5,000  grms.  were  extracted  with  benzene,  which 
liad  been  dried  well  with  calcium  chloride,  and  redistilled, 
>nly  that  portion  coming  over  below  93'  C.  being  accepted. 
Jj2  grms.  of  bitumen  were  obtained  after  distilling  off  the 
henzene,  and  then  passing  dry  air  through  the  mass  kept  at 
100^  C.  This  was  now  distilled,  and  the  fractious  were 
collected  as  follows : — 


°c. 

Grms. 

Per  Cent. 

I. 

100—150 

15-0 

6-0 

jr. 

100— 2C0 

7 '-J 

30 

rii. 

lOD— 210 

3-0 

1-2 

IV. 

lOD— 280 

90 

3-6 

'V. 

100-300 

9o 

3-8 

VI. 

300  and  over 

14-5 

5-8 

vir. 

22-5 

90 

viir. 

WO 

18-0 

JX. 

10' 0 

4-0 

131-0 

The  residual  pitch  weighed  119  grms. 

I.  and  II.  were  mixed  together  and  the  mixture  marked  A. 
III.,  IV.,  and  V.  were  mixed  together  and  the  mixture 
marked  B. 

VI.,  YIL,  YIIL,  and  IX.  were  mixed  together  and  the 
fluixture  marked  C. 

The  specific  gravities  of  these  oils.  A,  B,  and  C,  were  now 
<lctermined. 

Specific  gravity  of  A  =  0-858. 

„  „         B  =  0-910. 

„         C=0978. 

Each  portion  named  respectively  A,  B,  and  C,  was  now 
"treated  by  Helbing  and  Passmore's  method  (this  Journal, 
1892,  848)  for  the  separation  of  the  phenols  and  bases,  my 
desire  being  especially  to  ascertain  if  nitrogen  bases  really 
are  present.         a  £2rL_ij«J 

Phenols : — 

A.  Yielded  only  traces  of  phenols. 

B.  Yielded  rather  more  of  phenols. 

C  Yielded  about  1  grm.  uf  the  crude  phenols. 


Nitrogen  bases. — In  A  and  B  no  appreciable  amount  of 
bases  was  discovered. 

In  C  there  was  a  di.<tinct,  though  small  quantity,  which  I 
now  show  ;  the  smell  resembling  pyridine  and  i|uinolinc,  is 
(juite  plain  and  sufficiently  characteristic. 

A  romntic  Uydrocarhoim. — There  is  no  doubt  that  among-t 
the  hydrocarbon  oils,  and  especially  the  fraction  distilling 
at  150 C,  there  is  a  small  (juantity  of  aromatic  hydrocarfjon 
present,  for  I  obtained  a  nitro  product  smelling  like  nitro- 
toluene  or  nitroxylene,  and  sinking  in  water  in  oily  drops. 
A  small  portion  of  the  hydrocarbon  also  absorbed  bromine 
directly,  without  evolution  of  HBr. 

Now  since  this  Miike  coal  is  an  advanced  bituminous 
lignite,  we  have  in  the  presence  of  so  much  of  the  bitumen, 
or,  shall  I  say,  petroleum,  in  it,  an  interesting  indication 
of  something  like  the  degrees  of  temperature  which  arise 
and  exist  during  that  remarkable  process  of  conversion  of 
vegetable  (along  with  some  animal)  matters  into  the  fossil 
condition  of  coal,  termed  b}-  the  geologist,  the  "  moulder- 
ing process."  Of  course  this  heat  of  the  mouldering 
process  is  also  accompanied  with  great  pressure,  but  it 
suffices  for  first  of  all  drying  the  mass,  and  then  for 
submitting  it  to  a  very  slow  and  gradual  destructive 
distillation,  lasting  through  ages,  such  that  at  all  events  a 
portion,  if  at  length  (as  in  the  older  fossil  of  the  secondary 
formations)  a  very  minute  portion  of  the  liquid  and  solid 
products  remain  behind  in  the  mass  of  the  coal  produced. 
This  is,  I  think,  the  first  distinct  evidence  we  have  of  this 
fact,  for  here  I  can  place  before  jou  such  substances  as 
paraffin,  higher  phenols  probably  containing  pseudocuinenol, 
&c.,  naphthas,  containiug  paraffins,  with  unsaturated  hydro- 
carbons and  small  quantities  of  hydrocarbons  of  the  benzene 
series,  and  nitrogenbases. 

My  experiments,  resulting  in  the  isolation,  or  identifica- 
tion, of  such  individual  substances  as  I  have  named,  no\^ 
show^  me  also  that  these  coal  resins  are  not,  as  I  first 
thought,  the  resins  of  trees  and  plants  of  a  former  vegeta- 
tion on  the  earth,  but  merely  the  tarry  or  bituminised 
remains  of  these  along  with  other  matters.  Clearly  the 
heats  of  the  mouldering  process  are  too  great  to  have 
allowed  any  original  resins,  fats,  or  distinct  organic  matters 
to  remain  unaltered,  undecomposed.  All  have  suffered  a 
kind  of  gentle  destructive  distillation,  extending  over 
immense  periods, and  the  question  naturally  arises:  What 
has  become  of  the  vast  quantities  of  oils,  naphthas,  and 
gas,  represented  thus  by  so  many  of  our  coalfields  of 
the  secondary  geological  psriod,  the  coal  of  which,  however 
bituminous,  seldom  contains  1  per  cent,  of  this  bitumen  'i 
This  Miike  coal,  containiug  nearly  10  per  cent,  of  the 
bitumen,  forms  an  interesting  exception,  and  at  the  same 
time  helps  us  to  a  solution  of  this  bitumen  question,  though 
it  be  indeed,  as  would  appear,  a  tertiary  coal  or  lignite. 

I  cannot  but  point,  in  my  reply  to  such  a  question,  to  the 
vast  collections  of  gas  and  oils  stored  up  in  the  Caucasus, 
Baku,  Pennsylvania,  and  elsewhere.  Those  oils  are  very 
similar  to  those  which  I  have  distilled  from  this  .lapanese 
coal-bitumen,  and  both  contain  small  quantities  of  aromatic 
hydrocarbons,  small  quantities  cf  phenols  and  of  nitrogen 
bases.  The  hydrocarbons  also  agree  in  odour,  in  fluorescence, 
composition,  and  general  character,  the  differences  as  to 
precise  character  of  the  bulk  of  hydrocarbons  of  the  fatty 
series,  present  respectively  in  American  and  Kussiau  petro- 
leums not  affecting  my  argument,  since  such  differences 
will  probably  be  functions  of  subsidiary  matters,  such  as 
temperatures,  proportions  of  certain  of  the  matters  under- 
going the  "  mouldering  "  decomposition,  &c. 

Discrssrox. 

Mr.  Hamiltox  said  anyone  comparing  Japanese  coal 
with  English  would  be  almost  compelled  to  agree  with 
Mr.  Watson  Smith's  argument,  because  Japanese  coals  had 
lost  the  beautiful  sparkling  lustre  characteristic  of  many 
coals  in  England  or  on  the  Continent.  These  coals  possessed 
a  certain  brown,  dead  appearance  like  the  mass  obtained  in 
a  filtering  press  at  extreme  pressure ;  they  had  lost  their 
brightness  and  got  this  dense  appearance,  which  was 
probably  obtained  by  subjecting  ordinary  coal  to  very  great 
pressure  and  heat. 
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Mr.  Ckesswell  said  he  should  think  that  the  reverse 
of  the  process  Mr.  Hamilton  suggested  was  the  case  ;  that 
the  Japanese  coal  had  not  been  subjected  to  anything  like 
so  great  pressure  as  English  coal.  The  fact  that  all  the 
resinous  and  bituminous  matter  had  been  removed  from  coal 
pointed  rather  to  greater  pressure  than  less.  Lignite,  or 
that  form  of  coal  which  was  very  prevalent  in  Italy,  was 
always  regarded  as  being  produced  under  less  pressure 
than  English  coal,  and  that  had  a  very  similar  appearance 
to  the  Japanese  coal.  Then  came  the  question  of  the 
petroleum  formations ;  they  must  always  expect  to  find 
them  in  newer  formations  than  the  coal  measures. 
Although  there  was  reason  to  believe  that  the  coal 
measures  underla}'  the  major  part  of  this  country,  still  no 
Quantity  of  petroleum  had  been  discovered  anywhere  in  the 
United  Kingdom,  with  the  exception  of  such  petroleums 
or  bodies  of  a  similar  nature  as  were  found  in  the  Scotch 
shales.  The  Salt  I'nion  had  been  engaged  in  boring  a 
long  time  for  petroleum  somewhere  in  Cheshire,  and,  so 
far  as  he  had  heard,  had  not  met  with  the  slightest  success. 
At  any  rate,  the  idea  that  the  bituminous  coals  of  England, 
which  were  brighter  and  more  like  jet,  should  have  been 
subjected  to  less  pressure  than  the  coals  of  Japan,  seemed 
to  require  a  little  further  explanation  before  it  could  be 
accepted. 

Mr.  Sutherland  said  theie  were  some  interesting  papers 
in  their  own  journal  a  little  while  ago  by  Mr.  Steuart,  of 
Broxburn,  on  the  discovery  of  petroleum  shales  in  Scot- 
land. No  doubt  it  was  thought  at  one  time  that  this 
petroleum  had  been  produced  by  fires  in  mines,  but  the 
characteristic  odour  of  petroleum  was  veij-  different  from 
anything  which  would  have  been  produced  in  that  way,  and 
Mr.  Stewart  had  no  hesitation  in  sav-ing  that  that  was 
petroleum.  He  should  like  to  ask  if  Mr.  Smith  had  given 
the  specific  gravitj'  of  any  of  the  higher  fractions,  and  if  he 
had  determined  the  paraffins  in  auy  way  by  taking  the 
bromine  absorption. 

Mr.  MacP^wax  said  he  had  seen  pefrnleum  obtained  in 
England  very  much  resembling  the  higher  fraction  that 
^[r.  Smith  had  obtained.  He  believed  the  locality  was 
somewhere  in  the  extreme  north  of  England,  and  the 
characteristics  were  undoubtedly  those  of  crude  petroleum. 
It  was  used  by  a  London  firm  in  the  manufacture  of  a 
purified  petroleum  jelly. 

^Ir.  Watsox  SiriTH,  in  reply  to  ilr.  Hamilton's  remark, 
said  there  was  little  doubt  that  this  Miike  coal  was  a  lignite. 
The  amount  of  lime  in  the  ash  was  enough  to  show  that, 
for  that  was  a  good  iiidex  of  the  character  of  shale  and 
general  substratum,  indicating  that  it  was  cretaceous.  The 
coal  was  thus  a  0  rtiary  product  and  accordingly  contained 
a  large  quantity  cI  lime  in  its  ash.  Another  indication  was 
the  brown  dn?i,  on  the  surface.  It  easily  pulverised  and 
gave  off  thl'j  brown  dust.  It  was  of  lower  specific  gravity 
than  ordinary  bituminous  coal.  Our  coals  in  England  were 
of  tba  secondary  formation  ;  that  is  to  say,  the  true  coal 
measures.  He  did  not  think  we  had  any  lignites  like  this 
in  England.  It  was  a  mistake  to  suppose  that  petroleum 
had  not  been  found  in  England  ;  the  fact  was  that  the 
petroleum  industry  was  started  with  English  petroleum  at 
Alfreton,  in  Derbyshire.  The  late  Dr.  Jas.  Young  and 
Mr.  Bianey,  of  Manchester,  started  the  business  there,  but 
later  on  it  was  found  that  the  Scottish  cannels  afforded  on 
distillation  at  low  temperatures  a  more  lucrative  produce  : 
then  the  Bog-head  cannel  was  taken  up.  There  was  a 
celebrated  lawsuit  fought  over  it,  the  question  being  was 
Bog-head  a  true  cannel  or  merely  a  bitumen.  A  single 
fossil  in  the  Boghead  mineral  would  have  given  Mr.  Young 
immediate  victory.  V,'.  Boyd  Dawkins  has  recently  found 
in  an  exact  counterpart  of  this  Scottish  Boghead  (now 
extinct)  in  Australia,  a  distinct  fofsil  or  two.  "With 
regard  to  the  remark  Mr.  Sutherland  made,  he  might  say 
he  intended  to  make  a  further  examination  of  this  bitumen 
when  he  had  extracted  a  much  larger  quantity  of  the  crude 
substance  from  about  2  cwt.  of  Miike  coal  which  he  had 
just  received.  He  intended  to  investigate  the  more  precise 
nature  of  the  hydrocarbons  present  in  it.  This  Japanese 
lignite  was  actually  used— all  that  could  be  supplied — by 


the  North  German  Lloyd  steamers  on  their  return  journeys, 
and  it  was  rather  remarkable  that  lignite  should  turn  out 
to  be  so  excellent  a  steam-raising  coal.  He  understood 
that  these  steamers  were  often  recognised  at  sea  by  the 
other  steamers  from  the  intense  black  smoke  which  they 
put  forth  when  just  freshly  firing  up,  and  there  was  no 
wonder  at  it.  The  effect  of  putting  a  fresh  lot  of  this  stuffs 
on  a  fire  would  be  something  equivalent  to  taking  a  quantity 
of  crude  petroleum  residue,  throwing  It  on  the  coal,  mixing- 
slightly,  and  then  firirg  up  with  that. 


ADJOURXED  DISCL^SSIOX  OX  MR.  WARINGTON'S 
PAPER  OX  "  THE  DETECTIOX  AND  ESTIMA- 
TION OF  LEAD  IN  CITRIC  AND  TARTARIC 
ACIDS." 

The  Chairman  said  he  understood  Mr.  Warington 
wished  tomr.ke  a  few  remarks  before  the  discussion  took 
place. 

Mr.  Warington  drew  attention  to  a  few  figures  he  had 
put  on  the  board  showing  the  amount  of  lead  he  had  found 
in  certain  effervescing  powders.  He  had  received  the 
following  letter  from  Dr.  Attfield  as  a  contribution  t)  the- 
discussion  : — 

"  The  statements  in  the  British  Pharmacopoeia  respecting 
citric  and  tartaric  acids,  that  an  aqueous  solution  is  not 
altered  by  sulphuretted  hydrogen,  means,  obviously,  that 
the  compilers  do  not  recognise  the  presence  of  k;d,  tin,  or 
copper  in  either  acid.  There  is  no  reservation  as  to  the 
strength  of  the  aqueous  solution  or  as  to  the  reagent  being 
dissolved  or  in  bubbles,  notwithstanding  any  slender 
foundation  in  the  book  for  any  such  forced  interpretations.'^ 

"  But  why  attempt  to  set  'numerical  bounds  to  baga- 
telles 'i  Where  are  t!ie  lines  to  be  drawn  ?  Why  even  at 
one  per  million  ?  " 

He  did  not  exactly  understand  what  Dr.  Attfield  meant,, 
because  the  Pharmacopoeia  had  clearly  set  a  limit  to  the 
amount  of  lead  in  tartaric  acid  and  citric  acid  by  saying 
that  they  must  not  be  affected  by  hydrogen  sulphide.  He 
wished  especially  to  point  out  that  this  test  fixed  a  different 
limit  for  tartaric  as  compared  with  citric  acid,  that  it  passed 
an  amount  of  lead  in  tartaric  acid  which  it  would  not  pass- 
in  the  case  of  citric  acid,  and  that,  therefore,  it  would  be  far 
more  scientific  to  have  a  fixed  numerical  standard. 

lAx.  E.  J.  Bevan  said  he  should  like  to  say  a  few  words- 
chiefly  from  the  point  of  view  of  the  estimation  of  lead  in 
such  substances  as  lemonade.  It  was  perfectly  clear  frorrt 
the  paper,  and  he  had  verified  it  himself  during  the  last 
few  days,  that  an  estimation  by  the  colorimetric  method  of 
the  amount  of  lead  by  a  comparison  with  the  known 
quantity  of  lead  in  distilled  water  was  fallacious.  In  some 
cases  he  believed  analysts  had  reported  that  things  were 
contaminated  with  a  certain  amount  of  lead,  whereas  in 
reality  they  had  only  about  one-fourth  the  quantity.  He 
had  made  some  determinations  of  the  amount  of  lead 
necessary  in  water  to  tricg  the  colour  up  to  the  same  tint 
as  the  same  amount  of  lead  in  solution  of  citric  acid,  and  he 
found,  under  the  conditions  under  which  he  worked,  about 
four  times  as  much  lead  could  be  put  into  the  water  before 
the  colour  arrived  at  the  same  tint  as  in  the  case  of  citric 
acid.  As  this  method  was  one  very  largely  used,  be  was  afraid 
that  in  many  cases  the  amount  of  lead  had  been  largely 
over-estimated.  There  was  a  point  of  view  from  which  one 
might  look  at  the  presence  of  small  quantities  of  lead  as 
decidedly  injurious.  If  lead  were  present  even  in  such 
small  quantities  as  to  have  no  serious  effect  in  itself,  what 
was  there  to  prevent  the  maker  some  day  being  a  little  more 
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careless  and  putting  in  a  larger  quantity  ?     Therefore  it  was 

(luite  right  that  the  autlioritios  should  sec  that  the  manufac- 
turers (lid  not  allow  even  snujll  (juantitieH  to  he  present. 
With  regard  to  the  colorinietric  estimation  of  lead,  he  would 
point  out  also  that  even  the  presence  of  sugar  increased 
the  reai;tion  very  considerabl}'.  Jf  you  took  two  vessels 
each  containing  the  sanu-  (piantity  of  lead  and  water,  and 
one  containing  a  consiikrable  quantity  of  sugar,  and  added 
sulphuretteil  iiydrogen  water  to  each  of  them  in  the  same 
proportion  and  under  exactlj'  the  same  conditions,  the  one 
containing  sugar  would  he  nearly  twice  as  dark  as  the  other. 
He  was  going  to  make  a  large  number  of  experiments  on 
both  citric  and  tartaric  acids  with  sugar  and  various  other 
substances,  and  hoped  to  bring  forward  the  results  on  some 
other  day. 

Dr.  C.  R.  At,di;u  AVkujiit  said  the  chief  conclusion  to  be 
drawn  from  Mr.  Warington's  research  appeared  to  him  to 
be  a  nuxtter  already  pretty  weli  known  to  most  physicists  at 
any  rate,  viz.,  that  through  differences  in  the  condition  of 
molecular  aggregation  a  given  ])reeipitate  thrown  down  in 
the  presence  of  other  substances  was  apt  to  vary  considerably 
in  appearance.  In  consequence,  the  colorimetric  method 
was  open  to  such  wide  sources  of  error  as  to  be  in  many 
cases  utterly  luitrustworthy.  Even  in  so  simple  a  matter 
and  where  the  conditions  varied  so  little  as  the  determina- 
tion of  "  albuminoid"  ammonia  by  the  ordinary  method  of 
Xesslerising  (^Wauklyn's  test),  most  people  found  that 
unless  they  worked  exactly  by  a  certain  routine,  the  results 
were  apt  to  vary  within  tolerably  wide  limits.  More 
especially,  the  presence  of  a  small  quantity  of  manganese 
compounds  spirted  over  with  the  distillate  caused  a  very 
considerable  variation  in  the  depth  of  tint  produced  by  a 
given  quantity  of  ammonia.  When  one  came  to  consider 
the  mode  of  production  of  a  minute  quantity  of  a  coloured 
precipitate — that  is  to  say,  solid  matter  in  an  extremely  finely 
divided  state — disseminated  in  a  liquid,  it  was  obvious  that 
the  presence  of  cemparativelj-  large  quantities  of  other 
matters  might,  and  in  most  cases  probably  would,  affect  the 
condition  of  molecular  aggregation.  For  example,  in  the 
presence  of  a  given  quantity  of  citric  acid  or  sugar,  or  this, 
that,  or  the  other  body,  the  particles  of  sulphide  of  lead 
might  be  aggregates  averaging  twic,  three  times,  orfourtimes 
as  many  molecules  as  tlie  molecular  aggregates  produced 
under  other  conditions ;  it  might  be  that  in  the  presence  of 
other  bodies  still  larger  aggregates  were  developed  ;  or  the 
opposite  might  hold,  the  aggregates  being  larger  in  the 
absence  of  other  matters  in  solution.  There  was  a  large 
bulk  of  evidence  tending  to  show  that  in  many  cases 
different  molecular  ag;,Tegates  were  produced  under  different 
conditions  as  regards  the  presence  of  other  substances  ;  the 
result  of  which  would  be  that  the  degree  of  opacitj-  or  the 
effect  on  a  beam  of  light  passing  through  or  reflected  from 
the  liquid  in  which  the  precipitate  was  suspended,  must  of 
necessity  varv-  with  these  conditions.  It  almost  came  from 
first  principles  that  you  could  not  possibly  expect  to  get  the 
same  tint  produced  when  there  were  other  substances 
present  in  the  solution,  that  30U  would  get  when  they  were 
absent.  It  was  practically  almost  certain  that  the  depth  of 
colour  would  necessarily  differ  with  the  nature  and  quantity 
of  other  things  present.  Another  conclusion  to  be  drawn 
was,  that  there  appeared  to  be  rather  a  tendency  to  use 
rough  and  ready  methods  of  analysis  instead  of  accurate 
ones  in  the  case  of  the  tests  made  by  professional  analysts 
in  such  cases ;  which  perhaps  might  be  explained  by  fees 
being  charged  for  the  work  to  be  done,  too  low  to  permit  of 
much  time  and  skill  being  employed. 

Mr.  H.  E.  Smith  (Teschemacher  &  Smith)  said  he  should 
confine  himself  to  the  question  of  the  actual  "detection 
and  determination  of  lead  in  tartaric  and  citric  acids." 
He  did  not  quite  understand  why  Mr.  Warington  had  given 
such  a  preference  to  a  method  which  would  generally  be 
admitted  to  be  a  troublesome  test  and  liable  to  vary, 
from  the  difficulty  of  Judging  the  perfect  similarity  of 
colour  between  two  solutions.  He  thought  that  a  much 
more  exact  method  would  be  the  incineration  of  tartaric  or 
citric  acid,  and  in  the  resulting  ash  the  determination  of 
lead  could  be  made  to  such  a  degree  of  accuracy  that  even 
0-0001  per  cent,  in   the  original  acid  could  be  found.     To 


most  chemists  this  would  seem  to  be  the  more  satisfactory 
method. 

Keferring  to  the  standard  of  tho  I'harmacopa-ia,  he 
admitted  it  was  rather  a  rough  one,  but  still  it  was  a 
somewhat  curious  fact  that  many  chemists  had  come  to 
the  same  conclusion  as  .Mr.  Warington— that  applying  that 
test  carefully  to  a  dilute  solution  any  point  exceeding 
0-001  per  cent,  was  distinctly  shown  by  sulphuretteil 
Iiydrogen  gas.  :Mr.  Warington  at  the  close  of  his  pa[)er 
suggested  that  samples  should  all  be  tried  by  the  "am- 
monium sulphydrate  test,"  but  if  that  method  were 
employed  any  insoluble  lead  would  also  be  shown  as  in 
the  "  incineration  test,"  although  anyhow  it  would  be 
ililHcult,  and  perhaps  inadvisable.to  attempt  to  separate  these, 
'i'he  total  lead  in  the  sample  should  be  shown,  although 
the  insoluble  lead  may  not  be  so  injurious  as  the  soluble. 
The  limit  i\Ir.  Warington  suggested,  viz.,  not  exceeding 
O-OOO.j  per  cent,  lead,  would  mean  a  manufactured  acid  of 
extraordinary  and  most  satisfactory  purity  in  this  respect. 
He  was  rather  surprised  that  such  could  be  made,  as  it 
seemed  that  sulphide  of  lead  was  soluble  in  a  solution  of 
tartaric  acid — 1  in  10.  Mr.  Warington  had  not  stated 
whether,  before  ultimately  crystallising  the  acid,  he  had 
removed  the  lead  in  a  more  dilute  solution  than  1  in  10  ; 
if  not,  one  would  expect  to  have  as  much  as  0-OO.j  per 
cent,  in  the  purified  crystals.  He  thought  the  suggested 
limit,  O-OOOo  per  cent.,  was  an  extremely,  and  probably 
quite  an  unnecessarily  low  point  to  fix  for  the  maximum 
total  lead. 

Mr.  E.  J.  MiLLAKD  asked  what  would  be  the  cost  of  this 
absolutely  lead-free  tartaric  acid,  Mr.  Waringttm  was  pro- 
bably aware  that  for  some  time  one  of  the  chemical  makers 
had  offered  tartaric  acid  absolutely  lead  free,  but  at  a  price 
practical]}'  prohibitive,  viz.,  six  or  seven  times  its  market 
value.  If  this  acid  were  produced  at  a  price  of  say 
10  per  cent,  or  20  per  cent,  above  the  market  price,  it 
would  be  accepted  very  freely  indeed  by  all  the  wholesale 
trade,  but  the  attitude  taken  up  by  the  manufacturers  had 
hardly  been  satisfactory.  At  first  they  were  anxious  to 
state  that  the  Pharmacopoeia  test  was  indefinite,  which  was 
true;  and  also  that  it  was  too  delicate,  which  Mr.  Warrington 
had  shown  to  be  the  reverse.  With  regard  to  Dr.  Att field's 
letter,  he  took  it  that  he  meant  to  infer  that  the  tests  for 
lead  in  tartaric  acid  would  be  revised,  and  probably  the 
basis  would  be,  not  sulphuretted  hydrogen,  but  ammonium 
sulphide.  The  curious  point  Mr.  Warington  referred  to 
was  the  probable  presence  of  arsenic  or  tin  in  glycerin. 
Mr.  Siebold  some  years  ago  showed  that  arsenic  was  very 
frequently  present  to  the  extent  of  1  part  in  4,000  of 
commercial  glycerin,  but  he  also  showed  that  the  gljcerin 
obtained  by  the  steam-distillation  method,  such  as  was 
employed  by  Price's  and  several  other  firms,  was  absolutely 
free  from  any  trace  of  arsenic.  He  was  confident  that  if 
an  acid  could  be  produced  absolutely  lead  free  at  a 
moderate  cost,  it  would  be  in  a  great  measure  owing  to  the 
researches  of  Mr.  Warington. 

Mr.  J.  C.  Umney  said  he  should  like  to  add  a  word 
from  the  distributor's  point  of  view.  From  what  he 
gathered  from  Dr.  Attfield's  letter,  until  this  standard  in 
the  Pharmacopoeia  was  revised  a  difficulty  would  arise 
naturally  as  to  the  application  of  this  test.  Apart  from 
'Sir.  Warington's  paper  it  appeared  to  be  very  important 
that  some  standard  should  be  fixed.  Of  course  it  could  not 
be  fixed  authoritatively,  but  some  standard  should  be  made 
which  might  be  taken  as  a  basis.  The  standard  proposed 
by  the  Chemical  Section  of  the  London  Chamber  of 
Commerce  consisted  in  the  addition  to  a  certain  amount  of 
solution  of  tartaric  and  citric  acid,  or  making  up  to  a 
certain  volume  with  a  solution  of  sulphuretted  hydrogen, 
fixing  a  different  standard  for  tartaric  acid  to  that  for 
citric  acid  ;  but  until  this  was  actually  cleared  up  the 
same  difficulty  would  arise.  If  tartaric  acid  were  not 
obtainable  absolutel}'  lead  free  he  believed  at  the  present 
time  it  was  possible  to  obtain  it  for  not  kd.  a  lb.  above  the 
usual  price  which  did  not  contain  more  than  seven  or  eight 
parts  per  million  of  lead. 

Mr.  Thomas  Ttrer,  after  referring  to  the  great  incon- 
venience, and  even  hardship,  which  had  arisen  from  want  of 
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both  uniformity  of  methods  of  analysis  and  definiteness  as  to 
standards  of  purity,  said  that  analysts  should  agree  upon 
the  procedure  and  abhor  the  deplorable  looseness  of  the 
British  Pharmaeopccia.  Mr.  Hod^rkin  (of  Hopkin  and 
Williams)  had  said  at  the  Pharmaceutical  Conference  in 
Edinburgh  last  year,  that  the  way  to  get  good  chemicals  was 
to  i)ay  a  proper  price  for  them ;  but  he  thought  there  was  a 
better  wa}' — eliminating  bad  chemicals — viz.,  by  adopting 
rigid  tests  for  them,  when  prices  would  soon  be  determined. 
The  present  standards  for  these  acids  according  to  the  tests 
of,  and  applied  according  to,  the  British  Pharmacopoei:i,  were 
too  low.  lie  confirmed  ^Nlr.  Warington's  experiments  and 
results,  and  with  regard  to  the  glycerol  test  wished  to 
remark  that  he  had  experienced  no  difficulty  in  obtaining 
glycerin  free  from  impurities  indicated  by  H2S.  Further, 
he  was  inclined  to  agree  with  the  criticisms  of  the  colori- 
metric  test  until  this  suggestion  of  the  addition  of  glycerol 
which — due  probably  to  the  causes  indicated  by  Dr.  Wright 
— assimilated  the  physical  conditions  of  the  solutions.  He 
regretted  the  absence  of  the  late  President  of  the  Society  of 
Pabl'c  Analysts,  ^Ir.  Otto  Hehner,  who,  if  not  away  from 
London  en  business,  would  have  offered  instructive  observa- 
tions from  his  extensive  experience,  and  fully  corroborative 
of  the  looseness  prevailing  on  this  matter.  He  (Mr.  Tyrer) 
had  seen  some  results  of  analyses,  chiefly  of  aerated  waters, 
lemonade,  &c.,  and  while  the  total  metals  precipitable  by 
H..S  in  no  case  were  seriously  large,  yet  of  these  totals  an 
average  of  one-third  only  was  referable  to  lead.  As  to  the 
lead  reported  b3-  Dr.  W.  E.  Smith  in  the  Woolwich  case 
as  0  002G  per  cent,  in  the  tartaric  acid  in  question,  and 
stated  to  be  a  "  poisonous  "  quantity,  was  not  the  correct 
word  "  innocuous  "'  ? 

Mr.  Wakixgton  :  "  Poisonous  quantity "  was  the  ex- 
pression used  in  the  "  Chemist  and  Druggist,"  and  I  have  no 
other  authority-. 

Mr.  Tyrer,  continuing,  said  if  the  report  was  inaccurate 
it  should  be  corrected,  for  Dr.  Thomas  Stevenson,  F.R.S., 
whose  reputation  as  a  toxicolcgist  none  would  dispute, 
was  present  in  court  was  prepared  to  saj-  that  such  a 
quantity  of  lead  was  innocuous.  Nevertheless  the  public 
had  every  right  to  be  protected,  and  he  trusted  that  a<  the 
result  of  ^Ir.  Warington's  careful  researches  a  definite 
method  and  standard  would  be  determined  upon,  and,  know- 
ing what  he  did  of  the  manufacturers,  whom  he  was  glad  to 
see  very  fully  represented  in  the  room,  he  was  quite  sure 
they  would  be  equal  to  the  call  of  precision  and  piirit\-. 

Mr.  Warixgtox  said  he  bed  been  extremely  interested 
-with  ilr.  Bevau's  remarks.  The  determination  of  lead  in  a 
substance  like  lemonade  must  be  a  matter  of  considerable 
difficulty  ;  the  amount  was  jirobably  too  small  to  be  deter- 
mined without  previous  concentration  of  the  lemonade.  Tf 
Mr.  Bevan  ■were  to  proceed  a  little  further  with  his  experi- 
ments, he  would  probably  find  that  there  was  a  strength  of 
ammonium  tartrate  or  citrate  at  which  the  lead  colour  was 
at  its  maximum.  Then  one  must  take  care  that  there  was 
both  in  the  lemonade  to  be  examined,  and  in  the  solution 
which  was  to  be  compared  with  it,  that  maximum  amount 
of  citrate  present.  By  working  in  that  direction  one  would 
be  able  to  make  a  determination  without  any  great  error.  We 
should  probabh"  find  when  we  got  near  that  maximum  amount 
that  small  differences  in  the  amount  of  ammonium  citrate 
or  tartrate  did  not  matter  much.  He  was  very  pleased  that 
Dr.  Wright  had  attacked  the  very  difficult  question  why 
you  got  these  very  deep  colours  with  lead  in  solutions  to 
which  ammonium  tartrate  or  citrate  had  been  added.  Dr. 
Wright  must  admit  that  at  all  events  the  method  which  had 
been  proposed  for  the  determination  of  lead  in  tartaric  and 
citric  acid  was  free  from  any  of  the  objections  he  had  urged, 
because  you  could  not  have  two  solutions  more  similar  than 
the  solutions  of  tartaric  or  citric  acid  which  were  compared 
in  this  method.  You  could  not  say  yon  had  in  one  solution 
a  quantity  of  unknown  matter  which  was  not  present  in  the 
-Other.  You  had  as  near  equalii}-  as  it  was  possible  to 
obtain  in  any  chemical  experiment,  and  might  therefore 
sufficiently  rely  on  the  tint  produced  as  really  representing 
the  lead  present.  :Mr.  Smith  had  suggested  that  it  would 
be  better  to  incinerate  the  acid.  Now  the  incineration  of  a 
great  mass  of  organic   matter,  iu  order  to  get  a  very  small 


amount  of  inorganic  matter  present  in  it,  was  not  a  very 
safe  process.  You  were  sure  to  have  some  loss.  More- 
over, tartaric  and  citric  acid  were  most  difficult  substances 
to  incinerate.  They  boiled  up  to  an  enormous  extent,  and 
unless  the  chemist  had  a  good  muffle,  and  a  great  store  of 
patience,  he  would  find  that  incinerating  these  acids  was  a 
work  of  great  trouble  and  annoyance.  There  was  a  very 
good  question  asked,  and  a  verj'  thoughtful  one  :  bow  could 
you  get  tartaric  acid  free  from  lead  when  there  was  a  certain 
proportion  of  lead  which,  when  added  to  tartaric  acid,  you 
could  not  precipitate  with  hydrogen  sulphide  ?  You  could  get 
tartaric  acid  free  from  lead,  because  when  a  considerable 
amount  of  lead  was  present  it  all  came  down  with  hydrogen 
sulphide,  if  the  solution  were  not  too  strong.  It  was  this 
action  of  masses  that  the  chemist  continually  met  with  when 
he  began  to  make  any  intimate  study  of  any  chemical 
reaction.  It  was  also  said  that  the  standard  proposed  of 
five  per  million  was  too  low.  It  was  not  really  so  low  as 
the  Pharmacopoeia  standard  for  citric  acid.  It  was,  indeed, 
an  attempt  to  bring  up  the  standard  for  citric  acid  to  what 
was  the  Pharmacopoeia  standard  for  tartaric  acid.  Then 
as  to  the  question,  could  this  pure  acid  be  supplied  without 
any  increased  cost  ?  Of  course  there  was  an  increased  cost 
in  the  purification,  but  it  was  very  small,  and  at  the  present 
time  he  believed  that  the  London  makers,  who  were 
supplying  pure  tartaric  acid  free  from  lead,  were  doing  so 
without  any  increased  charge  at  all ;  and  therefore  there 
was  no  excuse  whatever  if  people  continued  to  use  tartaric 
acid  containing  lead.  '\\'ith  regard  to  Dt.  Smith's  state- 
ment as  to  0  •  002 6  parts  of  lead  per  million  being  a  poisonous 
quantity,  it  should  be  taken  in  connection  with  another 
sta'eoaent  of  Dr.  Smith,  which  all  would  agree  with,  that 
lead  was  a  cumulative  poison.  That  was  the  point  which 
he  principally  dealt  with ;  and  he  seemed  to  have  thought 
it  did  not  matter  how  infinitesimal  thean:ount  of  lead  taken 
into  the  system  was,  as  it  would  go  on  slowly  accumulating, 
and  at  last  produce  some  disastrous  result.  He  was  afraid 
that  he  had  carried  that  point  a  little  too  far.  He  could 
not  but  think  that  there  was  some  means  of  discharging 
small  quantities  of  lead  from  the  human  system ;  and  if 
you  did  not  exceed  in  the  intake  the  amount  of  lead  which 
naturally  occurred  in  the  output,  there  would  be  no  serious 
risk  in  the  matter.  But  of  course  when  you  came  to  take 
effervescing  powders  of  which  people  took  nearly  an  ounce 
at  a  time,  and  Mere  recommended  by,  the  traders  who 
supplied  them  to  take  this  frequently  during  the  day,  you 
might  take  without  much  difficulty  considerable  amounts  of 
lead,  seeing  that  an  effervescing  powder  would  contain  about 
40  per  cent,  of  tartaric  acid,  and  the  lead  iu  that  acid  might 
run  up,  as  they  saw  the  other  evening,  to  something  like 
190  parts  per  million.  If  lead  therefore  was  a  cumulative 
poison  you  would  very  soon  have  an  amount  M'hich  might 
be  inconvenient. 

Dr.  Alder  Wright  said  he  should  like  to  answer  Mr. 
Warington's  question  with  regard  to  an  illustration  of  the 
fact  that  foreign  bodies  affected  the  molecular  aggregation 
of  a  suspended  precipitate.  If  you  add  ferric  chloride  to  a 
highly  dilute  solution  of  ferrocyanide  of  potassium  in  the 
absence  of  saline  matter  to  any  considerable  extent  in  the 
water,  the  precipitate  was  in  such  a  fiae  state  of  division  that 
it  would  pass  through  any  filter  that  ever  was  made ;  but  a 
comparatively  small  amount  of  a  large  number  of  ordinary 
salts  would  alter  the  character  of  the  particles  to  such  an 
extent  that  they  could  be  filtered  out  through  ordinary 
Swedish  filter-paper.  That  was  only  one  out  of  a  large 
number  of  well-known  instances  where  the  presence  of 
foreign  matters  altered  the  molecular  aggregation  of  a 
precipitate.  "  Faraday's  ruby  gold,"  and  many  analogous 
finely-divided  metals  suspended  in  fluids  which  became 
coloured  thereby,  were  analogous  cases ;  the  tints  of  the 
fluids  varying  according  to  the  nature  of  the  liquid  and  the 
substances  dissolved  therein.  With  reference  to  another 
point  Mr.  Warington  touched  upon  in  his  concluding 
words,  he  should  like  to  mention  a  case  of  lead  poisoning 
in  St.  Mary's  Hospital  a  few  years  ago.  The  patient  was 
a  cab-washer  who  washed  the  cabs  plying  at  the  Great 
Western  Eailway  station,  so  that  his  duty'  took  him  out 
at  the  times  when  most  other  people  were  in  bed,  his  work 
commencing  at  about  1  o'clock  in  the  moruing.  Accordingly, 
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-when  the  neighbouring  public-house  opened  first  thing  in 
the  morninp,  lie  was  ready  for  a  meal.  This  man's 
peuchnnt  was  for  a  beverage  which  he  was  informed  was 
<;allcd  "  dog's  nose,"  a  compound  of  gin  and  porter.  V>y- 
and-bye  this  man  showed  very  decided  symptoms  of  lead 
|)oisoning,  and  was  brought  into  the  liospital  as  a  patient. 
The  (juestion  arose,  how  had  the  lead  got  into  him  ?  and 
finally  the  suggestion  was  made  that  it  had  been  derived 
from  the  liquids  which  he  drank,  which  had  mostly  stood 
sill  night  in  the  pipes  of  this  public-house.  A  variety  of 
•samples  of  these  licjuids  were  drawn  from  the  pipes,  after 
rstanding  therein  all  night,  and  were  tested  by  him  (l)r.  Alder 
Wright),  and  he  had  also  exar^ined  the  pipes  themselves, 
and  found  that  the  metal,  instead  of  being  pure  block  tin, 
was  a  compound  containing  a  considerable  amount  of  lead 
and  other  impurities.  The  result  was  that  the  gin  which 
ihad  stood  in  the  pipes  for  six  or  eight  hours  contained  a 
very  appreciable  amount  of  lead,  and  the  malt  liquors  still 
3arger  amounts ;  so  that  even  a  few  hours'  standing  in 
■contact  with  metal  containing  lead  caused  a  considerable 
amount  to  be  dissolved.  He  might  add  that  in  this  case  the 
lead  was  determined  by  the  incineration  process. 


— ^raaiQCtaQQQOars — 


ON    A    NEW  SAFETY  THERMO-EEGULATOR  FOll 
BACTERIOLOGICAL  \^'ORK. 

BV    DR.    J.    WILLIAM    JAMES,    F.C.S. 

Probably  the  best-known  thermo-regulator  is  that  of 
Reichert ;  it  has,  however,  this  objection,  that  after  a  few 
days  or  weeks  of  use,  depending  upon  the  purity-  of  the  gas 
supply,  the  upper  surface  of  the  mercury  becomes  coated 
with  a  black  powder  (sulphide  of  mercury)  which  before 
long  impairs  the  delicacy  of  the  regulator,  necessitating 
taking  a  portion  of  the  apparatus  to  pieces  for  cleaning  and 
f^ubsequent  resetting.  This  also  applies  to  all  regulators 
with  oblique  tubes,  or  where  the  gas  comes  into  direct 
contact  with  the  mercurj-.  Another  objection  common,  I 
feoHeve,  to  all  modifications  which  have  emanated  from 
Reichert's,  is,  that  should  the  micro-burner  bj'  any  chance 
Taecome  extinguished,  the  escape  of  gas  as  the  incubator 
•cools  down  is  so  much  as  to  become  a  source  of  considerable 
danger.  The  only  thermo-regulator  in  which  the  use  of  a 
float  has  been  advocated,  is  that  of  Kreusler  (^Chem.  Zelt.  8, 
1321,  September  1884,  Ber.  xvii. ;  Eef.  .jIj),  and  this 
certainly  overcomes  the  blackening  of  the  niercurj-.  A  few 
words  will  make  its  construction  clear.  Between  two  ends 
of  glass  tubing  which  nearly  touch,  and  fitting  inside  the 
main  tube,  is  a  glass  float  with  a  bulb  at  each  end.  When  the 
centre  or  largest  circumference  of  the  upper  bulb  is  opposite 
the  space  between  the  two  tubes,  the  amount  of  gas  passing 
through  is  at  its  minimum  ;  and  when  the  top  of  the  bulb  is 
about  level  with  the  space,  then  the  gas  supply  is  at  its 
maximum.  But  I  have  not  found  such  an  arrangement  to 
work  satisfactorily  ;  you  either  get  too  largo  or  too  small  a 
anicro-flame  according  to  the  distance  between  the  ends  of 
the  glass  tubes,  and  as  the  instrument  should  be  made 
■entirely  of  glass  the  necessary  distance  is  by  no  means  easy 
of  adjustment. 

Further,  if  the  bulb  of  the  float  be  not  perfectly  round,  too 
much  gas  passes  round  it  even  at  the  minimum  point,  and 
should  the  incubator  have  got  overheated,  the  micro-flame 
would  not  be  small  enough  to  bring  it  quicklj-  back  to  its 
right  temperature  ;  then  again,  if  the  two  ends  of  the  glass 
tubing  be  so  near  each  other  as  to  permit  of  a  very  small 
flame  being  obtained  at  a  minimum,  the  size  of  the  flame 
at  a  maximum  is  insuflacient  for  cold  weather.  The  ball  of 
the  float  must  fit  the  tube  accurately  or  the  delicacy  is  in- 
sufiicient  for  bacteriological  research,  and  to  get  a  bulb 
perfectly  round  and  fitting  the  tube  accurately  is  by  no 
means  an  easy  matter. 

Repeated  failures  to  obtain  anything  like  good  results  by 
-expending  a  reasonable  amount  of  time,  with  Kreusler's 


naodification,  led  me  ultimately  to  the  safety  thermo-regulator 
now  described. 

The  principle  of  this  thermo-regulator  is  the  same  as 
that  proposed  by  Reichert,  depending  upon  the  expansion 
or  contraction  of  the  mercury  in  C,  which  portion  of  the 
instrument  goes  inside  the  incubator.  It  is  convenient  to 
have  this  large  enough  to  hold  about  12  cc.  of  mercury- 
size  8  cm.  long  and  \:>  cm.  diameter. 

The  tube  B  leading  from  the  large  mercury  chamber  is 
4  mm.  internal  diameter  and  50  mm.  long,  and  in  it  the 
bulb  of  the  float  rests  upon  the  mercury.  This  bulb  should 
fit  the  tube  well  and  permit  of  no  lateral  movement ;  the 
ilelicacy  of  the  rpgulator  is  interfered  with  if  the  bulb  be 
made  too  small.  The  upper  end  of  the  float,  itself  H)  mm. 
long,  consists  of  a  cone  4  mm.  at  its  largest  diameter,  which 
is  slightly  ground  into  the  opening,  2  mm.  diameter,  at  the 
bottom  of  the  gas-supply  tube  I)  ;  this  effectually  prevents 
any  tendency  to  stick,  and  the  accuracy  obtained  by  grinding 
adds  to  the  delicacy  of  the  regulator. 

The  action  of  the  cone  in  increasing  or  diminishing  the 
aperture  of  the  gas-supply  tube  is  so  sensitive  that  constant 
opening  of  the  door  of  the  incubator  has  no  material  effect 
on  the  temperature,  and  if  the  door  be  not  opened  the 
temperature  remains  within  +  •  V  C. 

The  arrangement  for  shutting  off  the  gas  supply  is  very 
simple,  merely  being  a  glass  bulb  with  a  stem  which  is 
dropped  into  the  gas-supply  tube  I)  ;  the  stem  of  the  bulb 
is  placed  inside  the  cone,  and  act.s  a?,  a  guide  when  the 
regulator  is  adjusted.  This  bulb  is  ground  in  on  its  side 
of  D. 

When  the  regulator  is  in  work  the  bulb  is  slightly  pushed 
upwards,  but  should  the  micro-burner  become  extinguished 
the  mercury  descends  as  the  incubator  cools  down,  and  in 
a  short  time  the  orifice  of  the  delivery  tube  D  will  be 
completely  closed  by  the  bulb.  The  contact  line  of 
the  cone  is  shown  by  grinding  in  ;  the  top  of  the  cone  is 
cut  off  and  ground  doAvn  until  1  ram.,  or  rather  less,  above 
the  line,  which  requires  a  contraction  of  only  1  mm.  in  the 
mercury  column  before  the  bulb  closes  the  opening. 

The  tube  A  is  8  mm.  internal  diameter  and  50  mm. 
long,  and  into  this  the  gas-supply  tube  D  accurately  fits, 
its  upper  end  being  slightly  enlarged.  When  covered  with 
rubber  tubing  securely  wired  round  A,  the  tube  D  is  sure 
of  being  kept  in  the  same  position. 

As  will  be  seen  from  the  sketch,  there  is  a  minute  hole  in 
the  body  of  the  cone.  Usually  there  is  suflicient  space 
between  the  bulb  and  where  it  rests  upon  the  cone  for  a 
'  ^  ery  small  quantity  of  gas  to  pass  ;  should  this,  however,  not 
prove  to  be  the  case  when  the  regulator  is  set  up  and  tested, 
a  small  knotch  must  be  made  in  the  top  of  the  cone.  In  this 
waj-  the  micro-flame  cannot  be  extinguished  should  the 
incubator  by  any  chance  get  overheated.  The  door  of  an 
incubator  must  never  be  left  open  longer  than  is  necessary 
to  take  out  or  replace  vessels  ;  neglect  of  this  will  produce  a 
larger  micro-flame,  which  quickly  overheats  the  surrounding 
water.  When  the  door  is  again  closed  the  regulator  is 
immediately  brought  to  its  minimum  flame,  and  were  no 
provision  made  to  prevent  the  gas  being  entirely  shut  off, 
the  flame  in  this  case  would  be  extinguished. 

The  regulator  is  set  up  as  follows  : — 

Mercury  is  poured  in  until  just  above  the  joint  of  the 
adjusting  screw,  which  is  screwed  out  as  far  as  possible,  care 
being  taken  that  no  air  bubbles  remain  between  the  mercury 
and  the  glass. 

The  float  is  now  dropped  carefully  down  the  side  of  the 
tube,  and  the  gas-supply  tube  with  its  bulb  inside  put  in 
position.  After  fixing  the  rubber  tubing  from  the  gas 
supply,  the  regulator  is  put  in  its  place  in  the  incubator, 
which  is  heated  gradually  until  within  5'  of  the  wished-for 
temperature,  or  filled  with  water  at  the  desired  degree. 

The  mercury  is  next  screwed  up  (pushing  the  float 
upwards,  the  cone  of  which  must  be  manipulated  into  the 
opening  in  D)  and  the  micro-burner  lighted,  the  flame  being 
kept  at  its  maximum  by  slightly  screwing  out  the  regulatino- 
screw  as  the  temperature  rises.  When  the  thermometer 
indicates  the  right  temperature,  turn  the  screw  inwards 
until  the  flame  just  begins  to  get  smaller.  After  this  a 
slight  adjustment  of  the  screw  in  or  out  will  be  found 
sufficient. 


XHE  ,OV.r>^  OF  TH^S^^^O^CHE^f:^^^!^ 
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.f  :rj^ards  the  temperature  ^^J^^^^lHH  ^J^o 
tt  of  course  depends  upon  ^.^e  amoj^  «*^^  ^^f/less  the 
biUh;  the   D^o'^'^^l^f^^^JlSeeTthe  incubator  would 
1,  and  the  less  number  ««  ^eg«es 'U  ^  ^  ^^ 

ve  to  cool  before  the  gas  ^vas  shut  oj. 

M.u>-  Gas  Supply. 


tube  it  is  a  sin^ple  matter  to  make  the  float  so  that  with  a 

fall  of  5^  the  f^J^^^f^'^^t^beregulator  for  any  desired  degree 
The  screw  for  netting  tnereg  ..  ^^^^^_ 

can  be  easily  made  ^l^^^^^^/^'XlMhe  end  of  the  tube, 
lined,  screwing  mto  a  P.f  «^  ^^^^'^^^^f  ^^a  convenient  as  a 
which  -ill  te  found  quue  as  accurate  ^nd^co  ^^^^^^_ 

micrometer   screw   ^f.^^^^^J^f^^^^^^d  by  anyone  accustomed 

regulator  .s  ^^^^'^  ^tC^T^tn/on  that  it  is  admirably 
to  ordmary  glass-blo^^mg,  .  maj  of  Bonn, 

made  by  Geissler's  successor,  F.  fuller, 


ToMiCRO- 

BVKNER. 


4  MM. 
j  n       InTERXAL 

Diameter. 
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"  The  Relation  of  Bacteriology  to 


drops  (or  spray ^,  which  descend  through  a  column  of  gas  ; 
and  us  this  mode  ordealir.fr  with  the  prohh-m  of  liquids  and 
frases  seems  to  have  i>articuhir  fasciii.itiou  for  inventors,  I 
shall  pay  a  little  more  attention  lo  it  th:in  is  consistent  with 
the  title  of  my  paper. 

The  method  of  causing  a  litpiid  divided  into  fine  drops  or 
spray  to  pass  tlir(»ii<,'U  a  gas  has  been  tried  for  variouK 
processes,  hut  it  has  never  been  very  successful.  1  fshall 
not  be  far  wrong  in  taying,  that  generally  it  has  proved  a 
failure.  Then;  are  of  course  always  cases,  where  from 
exceptional  circumstances  this  method  is  the  only  one 
applicable,  but  whenever  there  is  a  choice  of  methods,  the- 
subdivision  of  the  liquid  into  drops  has  been  abandoned, 
and  for  good  reasons,  which  I  proceed  to  show. 

Foremost  among  the  causes  which  contribute  to  the 
failure  of  tliis  mode  of  treating  a  liquid  with  a  gas,  is  tho 
relatively  large  bidk  of  the  gas  as  compared  with  the  bulk, 
of  the  liquid  with  which  it  has  to  be  treated.  In  nearly  alk 
technical  processes,  without  exception,  the  volume  of  the 
liquid  at  disi)osal  is  but  a  small  fraction  of  the  volume  of 
the  gas  with  which  the  litpiid  lia'^  to  be  treated. 

The  following  table  does  not  profess  to  be  accurate  ire 
any  sense,  but  is  intended  to  convey  son.e  idea  of  the 
relative  amounts  of  liquid  and  gas  which  have  to  be  brought 
into  intimate  contact  in  various  processes. 

The  table  gives  the  number  of  cubic  feet  or  cubic  meters 
of  the  gas,  which  must  be  treated  with  a  single  cubic  foot 
or  cubic  meter  of  ihe  licjuid.  The  column  headed  \'.  gives 
the  number  of  \olumes  f)f  the  gas  which  has  to  act  upou. 
one  volume  of  the  liquid  in  question. 


Table  I. 


Meeting  held  Wednesday,  March  \st,  1893. 
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COKE-TOWERS  AXD  SIMILAR  APPARATUS. 

BY    FERDINAND    HURTER,    PH.D. 

In  two  previous  papers  (this  Journal,  Vol.  IV.,  G39,  and 
Vol.  VI.,  707),  I  have  brought  before  this  section  the 
results  of  some  investigations  partly  theoretical,  partly 
experimental,  made  to  compare  the  efficiency  of  various 
modes  of  treating  liquids  with  gases. 

In  the  first  paper  I  divided  the  apparatus  usually  em- 
ployed into  three  classes,  accoiding  to  the  mode  of 
producing  the  contact  surface,  viz.:  — 

(1.)  The  gas,  divided  into  small  bubbles  passes  through 
a  column  of  the  liquid. 

(2.)  The  liquid,  divided  into  fine  di^ops,  falls  through  a 
column  of  gas. 

(3  )  Solids  with  extensive  surfaces  and  interstices  are 
covered  with  the  liquid,  the  gas  passing  through  the 
interstices. 

In  the  two  previous  papers  T  only  dealt  with  apparatus 
of  the  first  description,  and  I  shewed  that  for  a  given 
expenditure  of  mechanical  work,  the  maximum  effect  was 
obtained  when  the  gas  is  forced  through  a  column  of 
liquid,  and  allowed  to  issue  at  atmospheric  pressure  fi'om 
the  surface.  I  showed  the  properties  of  so-called 
distributors  for  the  gas,  and  proved  that  the  velocity  of  gas 
bubbles  in  a  column  of  liquid  was  uniform  and  about  one 
foot  per  second. 

I  also  pointed  out  that  this  mode  of  treating  a  liquid  with 
a  gas,  Mhile  applicable  to  finely  divided  solids  in  suspen- 
sion, had  one  drawback,  it  does  not  permit  us  to  apply  in 
a  perfect  manner  the  principal  of  contrary  flow  of  liquid 
and  gas. 

To-night  I  intend  to  bring  this  subject  to  a  close  by 
discussing  on  similar  lines  that  almost  universal  apparatus 
the  coke  tower,  as  the  representative  of  the  apparatus  of 
Class  3. 

^ly  work  would  however  be  very  incomplete,  if  I 
omitted  all  mention  of  apparatus  of  class  2,  in  which  a 
liquid   is   treated   by  a  gas,  by  sub-dividing  the  liquid  into 


Process. 

Apparatus. 

Conditions. 

V. 

Manufac- 

Glover 

Chamber  acid  only  treated 

4,000 

ture  of 

tower. 

sulphuric 

Chamber  acid  and  Gav-Lussac 

2-3,000 

acid. 

acid. 

Gay  Lussac 

Accordin?  lo  quantity  of  sid- 

4,000— 

tower. 

phuric  acid  used. 

8,000 

Condensa- 

Gossage's 

Pan-gas  onlv  used,  containing 

600  to- 

tion  of 

coke-tower. 

3'J  per  cent.  HCl,  condensed 

800 

hydro- 

to liquid  acid  of  3l»^  Tw. 

chloric 

„ 

Muffle  furnace  eases,  about  IG 

1,000  to 

acid. 

per  cent,  of  HCl,  condensed 
to  acid  of  30^  '1  w. 

1,.300 

Open    furnace ;    about    10   ner 

1,300 

cent.  IICI  acid  condensed  to 

20°  Tw. 

Recovery 

Gas 

From  practical  work 

100  to- 

of  MnOj 

bubbling 

200 

Weldon. 

through 
oxidising 
column. 

Ammonia 

Sol  way 

Carbonating  ammoniacal  brine 

300  to- 

soila. 

tower. 

400 

Sulphur 

Sjries  of 

Carbonating  calcium  sulphide.. 

1.00» 

recovery 

Chance's 

(Chance). 

carbona- 
tors. 

Coal-gas 

Scrubbers, 

Absorbing  ammonia,  &c 

800  to 

manufac- 

&c. 

1,000 

ture. 

The  table  is  meant  to  impress  the  fact  that  in  all 
technical  processes  the  bulk  of  the  gas  is  at  least  100  times,, 
more  often  1,000  times  the  bulk  of  the  liquid.  Once  this 
fact  is  clearly  grasped  it  is  easy  to  understand  why  the 
method  of  sub-dividing  the  liquid  into  drops  is  inferior  to- 
the  method  of  sub-dividing  the  gas  into  bubbles. 

Take  the  most  favourable  case,  that  ot  the  Weldon  pro- 
cess. A  ssume  that  the  bulk  of  the  gas  is  only  100  times 
that  of  the  liquid.  On  the  one  hand  subdivide  the  1  cubie 
foot  of  liquid  into  drops,  on  the  other  subdivide  the 
100  cubic  feet  of  gas  into  bubbles  of  equal  size  as  the  drops,, 
and  you  see  at  once  that  100  times  the  contact  surface  is 
created  by  the  latter  proceeding  than  by  the  fjrmer.  If  we 
had  to  subdivide  the  liquid  so  that  the  same  contact  surface 
should  be  produced,  the  drops  would  have  to  be  one-tentb 
the  diameter  of  the  gas  bubbles. 

To  me  this  consideration  alone  is  sufficient  to  show  the 
superiority  of  the  process  of  subdividing  the  gas  generally 
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over  the  method  of  drops.  But  it  might  not  be  suflBcient 
to  others,  and  I  therefore  recall  to  you  a  fact  dealt  with  in 
my  previous  papers.  The  effectiveness  of  any  process  of 
absorption  depends  in  some  way  upon  the  number  of  mole- 
cules of  the  gas  -which  impinge  in  a  given  time,  say  one 
second,  upon  the  liquid.  That  number,  unknowable  at 
present,  has  been  shown  by  Kionig,  Clausius  and  Maxwell 
to  be  proportional  to  the  surface  of  contact,  to  the  time  and 
to  the  pressure  of  the  gas.  In  whatever  way  finally  the 
result  of  the  operation  depends  upon  these  three  factors 
surface,  time,  and  pressure,  it  can  be  shoAvn  that  they  are 
interchangeable.  The  time  can  be  shortened  if  the  surface 
or  the  pressure,  or  both,  are  increased,  and  vice  versa.  For 
this  reason  I  have  defined  a  "  unit  of  contact ''  to  mean 
that  unknown  number  of  molecules  which  would  impinge 
upon  unit  area  in  unit  of  time  the  gas  being  under  unit 
pressure.  If  we  take  it  that  in  most  apparatus  belonging 
to  class  2  and  3,  the  gas  is  usualh'  under  atmospheric 
pressure,  or  did'ers  but  slightly  from  atmospheric  pressure, 
we  need  not  take  any  further  notice  of  the  pressure 

Hearing  in  mind  then  that  it  is  not  the  extent  of  surface 
only,  but  also  the  time  during  which  the  contact  surface  is 
active  which  determine  the  final  effect,  I  proceed  to  com- 
pare the  two  methods  from  this  point  of  view.  In  order 
not  to  fix  our  ideas  at  nnce  upon  a  special  case,  I  will  state 
the  problem  generallj-.  Let  one  volume  of  a  liquid  be 
treated  with  V  volumes  of  a  gas. 

Assume  that  we  force  the  gas  through  a  c:;lumn  of 
liquid,  dividing  it  into  bubbles  of  radius  r.     The   number  of 

bubbles  will  be  ,    ,  ,  tte    surface    of  each  bubble  is  4r-7r, 


4r^7r' 


3V 


hence  the  surface  of  all  bubldes  together  is  " ^.  .  As  the 
velocity  of  the  bubbles  is  about  1  foot  per  second,  the  bubbles 
will  h.i  H  seconds  in  asceulmg  if  II  is  the  height  of  the 
column  of  liquid.     Thus  the   value   of  the  contact  is   the 

product  H  X  '  ~. 

Next  assume  that  we  subdivide  the  1  cubic  foot  r,£  liquid 
into  drops  of  the  same  radius  r,  and  that  we  allow  these  drops 
to  fall  through  the  gas  the  height  being  again  H  feet.  As 
before  we  find  the  number  of  drops  in  one  volume  of  liquid 

1 
to  be  -1  >  'tt  the  surface  of  each  drop  =  4  r-7r,  hence  the  total 
3 

surface  produced  =  j. .     The  time  which  each  drop  takes  to 

/■>  H 
fall  through  the  light  H  is  t  =    \l \.  >  ^^^'^  the  product  of 

.3  /2H 

the  surfoce,  and  the  time  tmie  which  it  lasts  is  ,•  •    a  /  —  • 

The  ratio  of  the  values  thus  obtained  for  the  two  modes 
of  deal-ntr  with  the  problem  is  independent  of  the  radius  of 
the  bubbles.  The  product  of  the  contact  surface  and 
time,  which  I  call  simply  the  contact,  for  the  bubbles  is 
.^  .  V  A/2gH  times  as  much  as  the  value  obtained  for  the 
drops.  This  expression  shows  that  the  contact  obtained  by 
the  sub-division  of  the  gas  is  as  much  greater  thjn  that 
obtained  by  the  drops,  as  the  volume  of  the  gas  is  greater 
than  that  of  the  liquid,  and  as  the  average  velocity  of  the 
drops  is  greater  than  that  of  the  bubbles.  To  give  an  idea 
of  what  this  means  assume  that  the  volume  of  the  gas  is 
1 ,000  times  that  of  the  liquid,  and  that  the  chosen  height  is 
8  feet,  then  the  contact  obtained  bv  subdividing  the  gas  is 
8,000  times  as  much  as  that  obtained  by  subdividing  the 
liquid. 

It  will  have  become  clear  by  this  argument,  that  the 
second  reason  why  the  method  of  drops  is  not  as  good  as 
the  method  of  producing  gas  bubbles  is  to  be  found  in  the 
very  short  time  which  the  drops  only  require  to  fall  through 
a  considerable  height. 

I  can  well  conceive,  however,  that  to  some  minds  neither 
argument  is  convincing,  since  it  might  be  much  more  than 
8,000  times  as  expensive  to  divide  the  gas,  than  to  divide 
the  liquid,  and  in  technical  operations  k  s.  d.  are  of  the 
greatest  importance  and  finally  decide  every  question. 

Taking  again  the  last  example,  the  amount  cf  mechanical 
work  to  bo  done  in  subdividing  the  gas  corresponds  to 
pumping  V  cubic  feet  of  gas  against  the  pressure  of  the 


column  of  liquid  of  height  H.  If  the  liquid  were  water,  the 
work  would  be  a  little  less  than  V  x  H  x  62  •  5  foot  lbs.,  the 

3V 
contact  obtained  for  this  expenditure  of  work  was  H  x   — 

hence   for  every  foot   pound   of  work   done  we   obtain   a 

contact  expressed  by  -^ —  . 
•^  b2  o  X  r 

In  the  case  of  subdividing  the  liquid  (say  water)  the  only 
work  we  have  to  do  is  to  raise  the  one  cubii  foot  to  a  height 
II,  this  work  amounts  to  H  x  62  •  5  foot  pounds.    We  obtain 

for    this   work   a   contact  '     a  / —    or    per   foot   pound 

_    _3 2 

-62o-r    ■    V-r^' 

The  ratio  of  these  two  values  is  -  ^./2  gH,  which  means 

that  per  foot  pound  of  mechanical  energy  we  obtain  as 
many  times  more  contact  with  bubbles  than  with  drops,  as 
the  average  velocity  of  the  drops  is  greater  than  the  average 

velocity  of  the  bubbles  (.j  V2g  H,  being  the  mean  velocity 

of  the  drops  falling  through  height  II;. 

From  every  point  of  vieiv  this  method  of  dividing  the 
liquid  into  drops  is  inferior,  theoretically,  to  the  method  of 
bubbles,  and  from  the  purely  practical  point  of  view,  the 
method  is  worse  still.  It  is  a  well  known  fact  that  it  does 
not  require  fine  openings  to  subdivide  the  gas,  if  only  the 
liquid  through  which  the  gas  rises  is  in  violent  motion.  To 
produce  finely  divided  drops,  on  the  contrary,  is  an  almost 
insuperable  difficulty.  The  rise  of  drops  does  not  depend 
upon  the  inner  diameter  of  a  delivery  tube,  but  only 
UDon  its  outside  diameter.  To  obtain  small  drops 
requires  tubes  of  small  exterior  diameter,  fine  holes  in  plates 
are  no  good.  The  usual  proportion  is  to  use  so  called  spray 
producers,  apparatus  in  which  a  fine  stream  of  liquid  of 
considerable  velocity  is  caused  to  impinge  upou  a  flat  solid 
surface  or  upon  a  second  jet  of  liquid.  Such  apparatus 
frequently  do  not  divide  more  than  .')0  per  cent,  of  the 
liquid  flowing  through  them  into  fine  spray,  the  rest  of  the 
liquid  runs  away  as  a  little  s:ream,  and  the  apparatus  pre- 
sents the  veiy  great  difficulty  of  keeping  the  fine  openings 
of  the  lets  free  from  obstruction. 

1  will  conclude- this  subject  of  drops  by  an  account  of  a 
lamentable  failure  with  a  Ga}'  Lussac  tower.  It  happened 
that  a  large  Gay  Lussac  tower  had  to  be  emptied,  "We  heard 
of  a  metnod  of  using  the  tower  empty,  by  causing  the  sul- 
phuric acid  previovslj'  filtered  to  be  introduced  into  the 
tower  through  a  number  of  spra^-  producers.  We  decided 
to  try  this  experiment.  The  spray  was  beautifully  fine,  but 
the  drops  descended  the  tower  without  visibly  affecting  the 
gas,  and  arrived  at  the  bottom  but  slightly  richer  in  nitrous 
acid,  than  they  entered  the  tower  at  the  top.  The  stopping 
up  of  the  spray  producers  was  a  great  trouble  in  spite  of  the 
precaution  of  filtering  the  acid.  After  about  a  weeks  trial 
we  repacked  the  tower  with  coke,  and  I  for  one  shall  not 
soon  atrain  advocate  such  a  substitute  for  a  coke  tower. 

The  coke  tower  I  hold  to  be  at  once  the  representative, 
and  the  most  worthy  representative  of  apparatus  of  the 
third  class,  where  the  liquid  is  subdivided  by  being  spread 
over  large  surfaces  of  solids. 

The  construction  and  general  arrangement  of  a  coke 
tower  I  need  not  explain.  Its  history  is  also  well  known. 
Gay  Lussac  proposed  it  in  1S27  for  the  recovery  of  nitrogen 
compounds  in  the  manufacture  of  sulphuric  acid,  but  the 
first  coke  towers  were  erected  by  idr.  Gossage  for  the  con- 
densation of  hydrochloric  acid  iu  1830. 

We  have  seen  that  one  of  the  causes  why  subdivision 
of  liquids  is  not  successful  is  the  great  velocity  of  the 
descending  drops.  If,  therefore,  we  reduce  the  velocity  of 
tho  descending  fluid,  we  may  hope  to  construct  apparatus 
in  which  a  great  amount  of  contact  is  produced  at  very 
little  cost.  There  is  no  material  better  adapted  for  the 
purpose  of  retarding  by  friction  the  flow  of  a  liquid  than 
the  rough  blistered  surface  of  coke.  I  do  not  know  the 
actual  velocity  of  flow  of  the  liquid  inside  a  coke  tower,  but 
from  small  scale  experiments  which  I  have  made  I  have 
reason  to  believe  tiiat  the  particles  of  water  in  a  small 
stream  require  about  two  to  three  seconds  to  move  round  .1 
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piece   of  coke  of   about    2    inches    average   diineiiRion!<. 

()])Sfrvation8  on  larfre  towers  lead  to  the  belief  that  about 
10  to  15  minutes  is  the  time  of  descent  of  a  partiele  af 
water  through  a  eoliimn  of  40  ft.  of  coke.  It  is  difficult 
to  ascertain  tliis  correctly. 

It  is  equally  impossible  to  calculate  the  surface  exposed 
in  a  coke  tower.  IJut  it  is  easy  to  say  Mhat  that  surface 
must  be  at  least  as  a  mimimum.  In  a  coke  tower  about 
60  per  cent,  only  of  its  cubical  contents  are  actually 
occupied  by  coke,  and  except  at  the  bottom  layer  pieces  not 
preatt-r  than  4  inches  (and  very  often  less)  average 
dimensions  are  now  geiieially  used.  If  we  calculate  the 
surface  of  -t-in.  globes,  so  that  the  cubical  contents  of 
these  globes  in  the  nggregate  is  equal  to  GO  per  cent,  of  the 
cubical  contents  of  the  tower,  we  shall  have  the  lowest 
estimate  of  surface  wliieh  can  be  niad(!  for  a  coke  tower,  for 
the  globe  is  that  form  which  pre?ents  the  minimum  of 
surface  for  a  given  amount  of  cubical  capacity.  I'roceeding 
on  these  lines  we  find  that  the  least  surface  which  is 
presented  in  a  coke  tourer,  with  coke  cuch  as  men- 
tioned amounts  to  10' 8  sq.  ft.  per  cub.  ft.  of  tower 
capacity.  In  a  coke  tower  7'  >:  7'  >c  40-  wc  should  there- 
fore have  «s  minimum  ill, 1 68  sq.  ft.  of  surface,  but  we 
cannot  say  by  how  much  the  real  surface  exceeds  this 
amount. 

The  next  question  which  arises  is  how  long  is  this  contact 
surface  active  upon  the  particles  of  a  given  stream  of  gas. 
That  depends  upon  the  rate  at  which  the  gas  is  caused  to 
pass  through.  If  we  pass  through  the  tower  20  cub.  ft. 
of  gas  per  second,  these  20  cub.  ft.  will  be  in  the 
interstices  between  the  coke,  which  I  have  stated  to  be  40 
per  cent,  of  the  capacity  of  the  tower,  the  gas  will,  there- 
fore, fill  the  interstices  of  .jO  cub.  ft.  of  the  coke  tower  at 
any  given  moment,  and  will  be  in  contact  with  the  amount 
of  surface  contained  in  these  50  cub.  ft.  of  space,  i.e.,  with 
540  sq.  ft.  for  such  a  length  of  time  as  is  needed  to 
traverse  the  whole  tower,  i.e.,  to  displace  the  gas  contain^  d 
in  the  interstices  of  the    whole   tower,    which    will    take 

=  39  2     seeouds.        Multiplying     the      surface 


19<X)  X  O-tO 
20 


.540  sq.  ft.  by  the  time  39-2  seconds  we  obt.iiu  21,168  as  the 
value  of  the  contact,  which  acts  upon  20  cub.  ft.  of  gas,  or 
per  cub.  ft.  of  gas  passing  per  second  the  value  is 
21168 


20 


=  1058-4. 


We  perceive  that  the  result  is  arrived  at  without  the 
intermediate  consideration  by  dividing  the  whole  active 
surface  by  the  quantity  of  gas  passing  per  second. 

This  result  mav  be  written,  if  S  is  the  total  surface,  and 

S 
Q  the  volume  of  gas  passing  per  second  =  ^  ;  the  fraction 

expresses  the  amount  of  contact  surface  which  is  available 
per  unit  volume  of  the  gas  for  one  second,  and  this  number 
is  independent  of  the  particular  form  of  the  apparatus,  or 
any  of  its  dimensions,  provided  the  current  of  gas  pass 
through  the  whole  apparatus,  and  not  only  part  thereof. 

In  ascertaining  the  contact  for  the  previous  classes  of 
apparatus,  we  had  not  to  consider  the  question  of  how  much 
gas  was  to  be  treated  per  second,  because  neither  the 
velocity  of  the  ascending  gas  bubbles,  nor  the  velocity  of 
the  falling  drops  can  be  altered  at  will,  they  are  given  by 
the  laws  of  gravitation.  But  in  either  case  it  is  easy  to 
calculate  the  amount  of  contact  per  unit  volume  of  gas,  and 
by  doing  so  it  is  possible  to  comjjare  any  apparatus  of  any 
class  as  to  their  relative  efficiency. 

The  general  applicability  of  the  very  simple  formula  for 

o 

the   contact   value    .   can    be  proved,   but   the  amount   of 

mathematics  I  would  have  to  inflict  upon  you,  makes  it 
undesirable  to  go  further  into  the  proof,  which  resolves 
itself  into  a  calculation  of  the  probability  that  a  molecule  of 
gas  will  pass  through  any  form  of  apparatus  containing  an 
absorbing  surface,  without  ever  coming  in  contact  with  that 
surface,  due  regard  being  paid  to  the  mean  length  of  straight 
path  of  the  molecules,  their  velocity  of  ditiusion,  and  the 
direction  and  velocity  of  the  gaseous  current. 

It    must    not    be    supposed,  however,   that   the  chemical 

effect  upon  the  gas  is  directly  proportional  to  the  fraction^ 

If  with   SOO  sq.  ft.  contact  surface  per  cubic  foot  of  gas 


available  for  one  second,  we  can  absorb  50  i>er  cent,  of  the 

absorbable  [.art  of  a  gas,  passing  at  a  certain  rate,  it  would 
\u-  wrong  t')  -oppose  that  1,000  sq.  ft.  would  absorb  100  per 
cent,  of  the  gas.  It  would  even  be  wrong  to  suppose  that 
the  seconrl  5oo  ft.  would  do  ."io  per  cent,  of  what  the  first 
50O  left  undone.  All  that  the  Ibrniula  ^  expresses  is  that 
if  for  any  two  pieces  of  apparatus  it  has  the  same  value,  the 
result  upon  the  gas  will  be  the  same,  if  f(;r  one  apparatus  it 
has  double  the  value  than  for  amxljer,  ilouble  the  quantity 
of  gas  can  be  brought  to  the  same  final  condition. 

The  formula  '  does  not  only  compare  the  efficiency  of 
different  apparatus  for  treating  gases  with  liquid?.  It  applies 
also  to  apparatus  where  a  solid  has  to  be  acted  upon  by  a 
gas,  or  vice  versa,  a  gas  by  a  solid.  And  in  it-;  application 
to  these  cases,  it  is  easier  to  prove  it  experimentallv.  The 
formula  as  the  result  of  mathematical  operations  is  how- 
ever efjually  the  outcome  of  experience,  being  the  necessary 
consequence  of  all  those  experiments  which  together  form 
the  basis  of  the  kinetic  theory  of  gases. 

With  this  formula  '  as  a  measure  of  the  contact,  we 
will  "noT  compare  apparatus  of  the  various  classes. 

We  found  that  in  the  particular  coke  tower  the  contact 
per  cubic  foot  of  gas  was  at  least  1053 '4.  By  sub-dividing 
the  gas  into  bubbles  of  \"  diameter,  we  should  obtain  a 
cont3,ct  surface  of  238  sq.  ft.  per  cubic  foot  of  gas,  and 
in  order   to   make    the  contact  equal  to  that  of  the  coke 

tower,  it  would  have  to   last    ^'^,   *    =3*6   seconds.     This 

meaiis  that  the  gas  would  have  to  be  forced  through  a 
column  :5  •  0  feet  deep.  The  expenditure  of  power  to  do  this 
would  be  nearly  (not  quite)  225  foot  lbs. 

I  have  already  shown  that  the  work  necessary  to  be 
done  if  the  liquid  is  divided  into  drops  is  greater  than  that 
when  dividing  the  gas  into  bubbles. 

The  expenditure  of  work  in  the  coke  tower  is  that  of 
lifting  the  liquid  to  the  top  of  the  tower,  the  work  done  in 
moving  the  gas  though  the  tower  is  almost  negligible. 

Even  on  the  assumption  that  the  liquid  amounts  to  as 
much  as  y^rr  "^  ^^^  volume  of  the  gas  to  be  treated  the 
work  for  lifting  the  liquid  is  only  25  foot  lbs.  or  only 
11  per  cent,  of  that  necessary  to  obtain  the  same  con- 
tact with  bubbles.  Thus  the  coke  tower  is  by  far  the  cheapest 
apparatus  for  obtaining  intimate  contact. 

Another  great  advantage  of  the  coke  tower  is  the  large 
amount  of  absorbing  liquid  which  it  holds,  i)articularly 
when  new,  even  one  hour  after  the  sujjply  of  liquid  has 
been  interrupted,  ilxperiments  which  Mr.  A.  Carey  has 
been  good  enough  to  make  for  me  show  that  the  coke 
contained  in  one  cubic  foot  of  a  tower  will  hold — 

After  2  minutes  draininsr 3'S5  lbs.  water 

„    1.5  „  3-:w 

„    60  „  2'SO 

This  means  that  a  coke  tower  of  the  size  I  have  discussed 
contains  while  working  about  7,500  lbs.  of  liquid,  over  and 
above  that  actually  flowing,  and  one  hour  after  shutting  off 
the  supply  it  will  still  contain  about  5,50a  ibs.  of  Hquid. 
Thus  small  irregularities  in  the  supply  of  liquid  are  of  but 
little  consequence,  and  alterations  in  the  constitution  of  the 
gases  are  not  so  seriously  felt  as  they  would  be  if  the  stock 
of  absorbing  fluid  were  less. 

For  these  many  good  qualities  the  coke  tower  has 
enjoyed  for  a  long  time  a  great  reputation.  But  latterly 
it  has  been  found  fault  with  and  its  efficiency  has  been 
questioned  more  particularly  for  the  following  reasons. 
It  is  said  (this  Journal,  6,  586),  that  the  interstices 
between  the  pieces  of  coke  must  be  pretty  large  and  very 
irregular,  naturally  the  gas  ascends  by  preference  in  the 
widest  and  straightest  channels,  and  ju;t  these  are 
evidentlv  leat,t  supplied  with  water  in  comparison  to  the 
air  space.  Even  in  a  properly  packed  tower  the  channels 
are  couaiaratively  very  large  and  especially  very 
irregu'ar. 

This  is  all  very  true,  but  these  irregularities  average 
themselves  in  a  way  that  makes  them  the  feature  of  the 
apparatus.  The  veiy  irregularities  of  form  and  of  size 
cause  eddies  or  vortices  in  the  gas  which  will  secure  a 
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more  intimate  mixture  than  could  be  obtained  by  any  other 
laeans.  It  is  a  great  mistake,  too,  to  suppose  that  because 
there  are  a  few  wider  channels,  the  gas  will  go  through 
these  by  preference.  A  careful  consideration  of  the  laws 
of  luotion  of  elastic  fluids  will  dispel  any  such  opinion. 
The  pressure  of  the  gas  decreases  uniformly  from  the 
julet  end  of  the  tower  to  the  outlet,  and  by  reason  of  the 
■differences  of  pressure  between  the  successive  layers,  gas 
^vill  pass  through  every  crevice  between  those  la^-ers,  the 
■gas  divides  itself  between  the  various  channels  (much  in 
-the  same  way  as  electric  currents  divide  between  wires  of 
■different  resistances),  however  small,  so  long  as  there  is  an 
opening.     Nor  does  the  liquid  descend  as  irregularly  as  the 


criticism  implies.  Special  experiments  which  I  made 
together  witli  Mr.  Carey  have  shown  a  much  better 
distribution  of  the  liquid  than  I  expected  to  find  under  the 
circumstances  under  which  the  experiment  was  tried. 

Upon  the  central  point  of  a  coke  tower  4  feet  x  4  feet 
in  section  a  rapid  stream  of  water  was  directed  perpendi- 
cularly to  the  section  of  the  tower.  At  the  bottom  of  the 
tower  the  water  was  collected  in  a  number  of  troughs,  the 
quantity  delivered  per  minute  by  each  trough  was 
measured,  this  experiment  was  repeated  with  different 
depths  of  coke,  and  with  pieces  of  coke  of  different 
size. 

The  following  table  gives  the  results. 


Table  2. — Distribution  of  "Water  by  Coke  Tower. 
Percentage  of  water  flowing  from  each  channel. 


Depth        Supply  of 
of  Coke.  Water. 


1. 


4. 


Coarse  coke . 


Fine  coke •{ 


Vith  small  splash  plate  ....< 


2' 
4 

6' 
8' 
1-1' 
4' 
4 
S' 
S' 


Litres  perMin. 


3-64 
3-20 
»>*66 
3-78 
8-13 
1-74 
6-56 
9-94 
3-48 


Drops 


Drops 


48-0 

50-1 

.. 

•« 

.. 

7-2 

48-2 

41-2 

3-4 

.. 

Drops 

6-8 

40'6 

.38-2 

130 

1-4      j 

1-5 

13-0 

45 

31-2 

8-1 

1-2     : 

4-6 

17-2 

36 

26- 5 

12-2 

3-5 

.. 

6-7 

51-0 

40 

2-3 

1 

Drops 

50 

55 

39-5 

0-5 

„ 

9-0 

51 

.33  0 

7 

Drops    : 

1-71 

10-3 

4C-1 

31-3 

8-1 

0-6      1 

Drops 

8-0 

41-0 

41-0 

10 

Drops 

Drops 


I  have  attempted  to  indicate  the  general  results  also  by  a 
■diagram,  the  liquid  gradually  spreads  over  a  wider  area 
<iown  to  8  feet  depth,  from  that  to  14  feet  depth  the  area 
■does  not  increase  very  perceptibly.  The  diagram  indicates 
the  manner  of  collecting  the  liquid  in  troughs  as  well. 

Diagram  of  Distributiox  of  Single  get  of  Water  in 
Coke  Tower. 


Each  ti-ough,  extending  from  one  side  of  the  tower  to  the 
other,  was  6  inches  wide,  and  the  main  result  obtained  by 
means  of  the  apparatus  is  that  the  water  spreads  over  a 
circular  area  of  about   29  inches  diameter  iu   descending 


through  a  column  cf  coke  14  feet  high,  and  has  nearly 
reached  that  distribution  after  a  descent  of  four  feet  ol  coke. 
The  distribution  is  not  uniform  over  the  whole  area  of 
the  circle,  the  central  portions  receive  rather  more  per 
square  inch  of  the  water  than  the  circumferential  part,  as  is 
shown  by  the  following  comparison  of  the  amounts  actually 
flowing  from  the  channels,  with  those  which  ought  to  flow 
from  them  theoretically,  assuming  a  uniform  distribution 
over  a  circular  area. 

The  slightly  uusymmetrlcal  distribution  of  the  theoretical 
amounts  is  due  to  the  slight  eccentricity  of  the  stream  with 
reference  to  the  bottom  of  the  tower,  the  tower  being 
probably  slightly  out  of  perpendicular.  I  need  hardly  say 
that  a  single  jet  is  never  used  in  practice,  and  that  the  Mater 
of  each  does  not  distribute  absolutely  uniformly  over  the 
area  of  flow  is  an  advantage,  because  the  water  supph*  from 
several  jets  will  then  be  all  the  more  uniform  where  their 
areas  of  supplj-  overlap  each  other.  Thus  all  the  practical 
and  theoretical  investigations  of  the  coke  tower  have  led  me 
to  the  one  irresistible  conclusion  that  it  is,  if  well  constructed, 
one  of  the  best  contrivances  for  presenting  a  liquid  to  a 
gas.  It  gives  a  large  contact  for  a  very  slight  expenditure 
of  power,  and  in  this  respect  far  surpasses  any  other 
apparatus  known  to  me. 

The  most  perfect  substitute  for  the  coke  tower  which  is 
known  to  me  is  that  beautiful  contrivance,  the  plate  tower 
of  Messrs.  Lunge  and  Kohrmaun,  parts  of  which  I  have 
here  exhibited,  I  do  not  know  which  to  admire  most,  the 
ingenious  design  of  Professor  Lunge  or  the  perfect  manner 
in  which  the  design  is  carried  out  by  Mr.  Eohrmaun.  The 
apparatus  has  been  repeated!}"  described  in  our  journal  and 
I  may  pass  over  a  description  of  it,  the  more  so  as  1  have 
here  a  few  pieces  of  the  plates  and  also  a  distributor  made 
by  Mr.  Rohrmann.  You  will  all  agree  that  the  design  of 
the  plates  and  particularly  the  plates  themselves  are 
marvellous  productions.  To  prevent  a  plate  of  2'  x  2', 
Isss  than  half  an  inch  in  thickness,  from  warping  is  decidedly 
a  feature  in  the  art  of  the  potter. 

ilany  substitutes  have  been  proposed  for  the  coke  tower. 
Generally  such  substitutes  consist  of  a  chamber  with  shelves 
over  which  the   liquid  flows,  the  gas  flowing  in  contrary 
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PkKCKNTAC  ;  K     1  )I>TUI  nUTK^.N . 


Ui'Iith. 


Chiinnel  Xo. 


C   27"  circle  actual 

8'      \ 

(.  „         thi-ori'ticiil. 

C    2;i"  circli' actuiil 

I'      \ 

(.  „          th.wftical. 


2. 

3. 

4 

8. 

Q. 

7. 

1-6 

13-0 

45 

31-2 

«-l 

1-2 

S-3 

21-7 

•it:, 

2f;s 

19-2 

IT, 

l(! 

17-2 

3C0 

2«;-5 

12-2 

3-.i 

4- 45 

20-25 

25-8     . 

25-4 

20-3 

•-J- 7 

diiet'tion.  When  the  liquid  to  be  treated  contains  solids  in 
suspension,  tiie  cok(>  tower  is  not  applicable  and  recourse 
must  be  had  to  these  substitutes.  It  is,  however,  very 
<lifficult  to  obtain  anythin<r  liljc  as  large  a  surface  of  contact 
by  means  of  plain  or  corruj;ated  surfaces  as  can  he  obtained 
by  means  of  coke.  We  must  not  forget  that  the  numbers  I 
have  used  for  the  surface  obtainable  by  coke  are  mimiina, 
and  in  many  coke  towers,  much  smaller  pieces  of  coke  arc 
employed  than  those  I  have  spoken  of,  so  that  fully 
double  and  perhaps  treble  the  numbers  which  I  have  assumed 
are  actually  obtained. 

The  United  Alkali  Company  have  ereiited  one  of  these 
plate  towers  at  one  of  their  smaller  works,  but  1  am  sorry 
to  say  we  have  been  too  short  a  time  at  work  to  have 
obtained  any  decisive  results  as  to  its  performance  yet.  Xor 
is  the  tower  used  as  a  substitute  for  a  coke  tower,  it  is  used 
as  an  auxiliary  chamber  in  the  manufacture  of  sulphuric 
acid.  1  cannot  therefore  say  whether  the  tower  when  used 
in  lieu  of  a  coke  tower  will  fulfil  the  very  sanguine  expecta- 
tions of  its  inventors.  Professor  Lunge  thinks  that  it  will 
probably  do  10  times  as  much  work  as  a  coke  tower  of  its 
own  size.  Since  I  have  never  seen  so  small  a  coke  tower  I 
cannot  say  what  one  would  do,  nor  can  1  syy  that  there  are 
any  theoretical  reasons  for  expecting  such  results  from  a 
plate  tower.  I  have  carefully  calculated  the  whole  of  the 
active  surface  of  a  Lunge  and  Ilohrmann  plate  tower,  con- 
taining 30  layers  of  6  plates  each  2  ft,  x  2  ft.  and  each 
plate  containing  over  1,200  holes  ;  the  total  area  including 
upper  side  and  under  side  of  plate  as  well  as  the  cylindrical 
surface  of  all  the  holes  amounts  to  1,742  sq.  ft.,  and 
including  the  area  of  the  holes  1,980  sq.  ft.  To  this  surface 
must  be  added  the  value  of  the  surface  of  the  drops  of 
sulphuric  acid  assuming  the  tower  to  be  used  in  lieu  of  a 
Gay  Lussac.  I  have  also  calculated  the  value  of  this,  for 
extremely  small  drops,  and  considering  that  the  whole  of 
the  drops  of  sulphuric  acid  fall  from  shelf  to  shelf.  I  find 
quite  in  accord  with  what  I  have  said  before,  that  the  value 
of  the  drops  is  so  small,  that  it  amounts  barely  to  \  per  cent. 
of  the  value  of  the  shelf-area.  A  tower  of  30  plates 
occupies  a  space  between  its  plates  of  240  cubic  ft.,  there- 
fore we  have  in  every  cub.  ft.  of  tower  space  7 '3,  at  most 
8  sq.  ft.  of  surface  presented  to  the  gas  if  we  consider  the 
under  side  of  the  plate  equally  as  valuable  as  the  upper  side 
and  the  holes  filled  by  a  skin  of  H^SU^.  I  have  shown  that 
1  cub.  ft.  of  a  coke  tower  presents  10"8  sq.  ft.  of  useful 
area  as  a  minimum,  and  it  is  difiicult  to  see  by  what  process 
of  strictly  accurate  reasoning  one  can  arrive  at  the  conclu- 
sion that  7 '3  sq.  ft.  of  the  smooth  surface  of  pottery  will  do 
10  times  as  much  work  as  a  minimum  of  10-8  sq.  ft.  of  rough 
coke-surface,  which  in  reality  may 'really  amount  to  20  sq.  ft. 
It  could  only  be  so  if  on  every  square  inch  of  the  pottery 
surface  there  were  15  times  as  many  molecules  impinging 
per  second  than  on  a  square  inch  of  coke  area.  This  would 
presuppose  the  equivalent  of  a  pressure  of  15  atmospheres. 

Professor  Lunge  counts  it  as  a  disadvantage  of  the  plate 
tower  thnt  it  contains  a  very  small  amount  of  liquid ;  in  a 
plate  tower  of  the  dimensions  I  have  stated,  there  would  be 
about  400  lbs.  of  water,  whilst  if  the  same  tower  were  filled 
with  new  coke  it  would  hold  about  900  lbs.  of  water.  This 
drawback  is  not,  however,  so  great  as  it  appears  in  the  case 
of  a  Gaj-  Lussac  tower,  because  the  pores  of  the  coke  soon 
■become  filled  up,  ^Yhen  it  will  not  hold  so  much  liquid. 
There  are  no  pores  to  become  choked  in  the  plate  tower, 
and  that  is  an  advantage. 

Tt  is  but  fair  to  Proiessor  Lunge  and  to  the  coke  tower  to 
say,  that  the  plate  tower   is  supposed  to  be  in  series  with  a 


coke  tower  and  not  to  be  usetl  independent  of  the  coke  tower 
when  it  serves  as  (Jay  Lussac  or  as  Condenser. 

There  is  not,  therefore,  any  imnie<liaie  danger  of  Gay 
Lucca's  and  Gossj.ges  invention  being  totally  forgotten. 

The  lessons  which  my  investigations,  partly  theoretical  and 
partly  practical,  have  taught  me  are.  (l.)That  in  apparatus 
for  dealing  with  gases  and  liquids  ;  the  subdivision  of  the 
liquid  into  drops  or  spray  is  of  little  j. radical  use  and 
requires  the  expenditure  of  too  nmch  mechanical  power  for 
a  given  effect.  The  sub-division  of  the  gas  into  bal)bles 
forced  through  a  column  of  a  liquiil  is  a  better  proceeding, 
but  the  cheapest  mode  of  presenting  a  liquid  to  a  gas  is  by 
means  of  a  coke  tower,  and  that  it  is  difficult  to  combine  by 
any  arrangement  of  plane  surfaces  all  the  advantages  which 
the  coke  tower  possesses  in  so  marked  a  degree.  (2.)  The 
comparative  value  of  any  apparatus  for  producing  contact 
is  the  amount  of  total  surface  presented  to  the  gas  per  cubic 
foot  of  gas  per  second.     At  first  sight  it  might  appear  as  if 

the  formula  could  not  be  a  true  measure  of  the  value  of 
such  apparatus,  since  it  apparentlj-  takes  no  account  of  the 
greater  or  less  complete  sub-division  of  the  gas  into 
numerous  fine  streams,  but  a  little  further  reflection  will 
show  that  it  does  do  so. 

The  fraction  '''^^^~^~  which  I  have  given  as  the 
measure  of  the  value  of  any  apparatus  of  this  description  is 
in   reality   the   inverse  value   of  a   velocity.     The    partial 

fraction  "y^j~  is  the  inverse  value  of  the  average  distance 
between  any  gaseous  molecule  and  the  absorbing  surface. 
The  complete  expression  measures  the  amount  of  time, 
which  the  particular  apparatus  allows  any  molecule  for 
traversing  unit  distance  for  the  purpose  of  approaching  the 
absorbing  surface.  Simple  as  the  expression  is,  there  is 
much  meaning  in  it  which  is  not  revealed  at  first  sight. 

The  truth  of  the  formula  forced  itself  upon  my  mind 
during  the  many  years  experience  with  such  apparatus  long 
before  1  found  the  mathematical  proof,  which  is  one  of  the 
most  difficult  problems  that  I  ever  attempted  to  solve. 

Discussion. 

The  Chairman  remarked  that  Dr.  Hurter  had  as  usual 
given  them  a  most  interesting  and  valuable  paper.  He  had 
no  doubt  but  that  it  would  be  good  new  s  to  those  who  had 
long  used  the  coke  tower,  to  hear  that  this  old  friend  was 
not  to  be  substituted  immediately  by  the  novelty  which  had 
been  shown  to  them  that  evening.  He  suggested  that 
possibly  the  new  tower  filling  might  be  more  suitable  for 
replacing  the  solid  flints  in  the  Glover  tower,  rather  than 
as  a  substitute  for  porous  coke. 

Mr.  E.  K.  MuspKATT  said  that  none  of  the  members 
would  be  really  able  to  criticise  Dr.  Hurler's  paper.  All 
his  papers  were  really  above  criticism,  and  showed  such  a 
perfect  union  of  mathematical  with  chemical  and  physical 
knowledge,  that  he  was  afraid  very  few  members  of  the 
Society  would  be  able  to  do  him  justice.  They  who  had 
practical  experience  were  always  glad  to  find  that  as  a  rule 
Dr.  Hurler's  scientific  exposition  of  the  subject  really- 
accorded  with  practical  experience  in  the  works,  and  he 
could  certainly  say  that  it  did  so  in  the  case  of  alkali  works. 
For  a  great  number  of  years  the}-  had  been  well  awf.re  of 
the  enormous  advantage  obtained  for  the  absorption  of  gases 
by  a  coke  tower,  but  the  advantages  were  not  understood 
and   the  reasons  fer  the  enormous   advantages  not    being 
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uuderstood,  led  to  attempts  to  employ  a  great  number  of 
erroneous  and  expensive  apparatus  to  absorb  gases  in 
another  manner.  He  referred  specially  to  the  great  number 
of  apparatus  that  had  been  erected  for  the  purpose  of 
absorbing  gases  by  means  of  spray.  Those  had  nearly  all 
failed,  and  Dr.  Hurter  had  shown  the  reason  of  their  failure. 
The  Chairman  had  mentioned  that  possibly  the  plate  tower 
might  supersede  the  Glover  tower,  which  was  generally 
filled  with  flints,  although  no  doubt  they  were  aware  that 
the  Glover  tower  at  first  was  partially  filled  with  coke.  It 
was  onlj"  because  an  accident  happened,  when  sume  workmen 
neglected  to  keep  a  stream  of  acid  goini  down,  that  the  coke 
took  fire,  and  led  to  doing  away  with  coke  and  filling  the 
tower  entirely  with  flints.  One  disadvantage  with  coke, 
filling  for  Gay  Lussac  towers,  was  that  the  coke  in  time  got 
covered  with  sulphate  of  lead  and  consequently  became 
much  less  efficient.  In  Germany  they  had  attempted  to 
replace  the  coke  I13"  bricks  or  hollow  cylinders  of  earthen- 
ware, and  ia  the  south  of  France  by  volcanic  stones.  With 
respect  to  the  plate  tower,  although  several  had  been 
erected  in  Germany,  they  had  not  any  really  accurate 
account  of  their  efficiency.  It  s^eemed  that  the  accounts 
were  very  conflicting,  and  Dr.  Hurter,  he  was  sorry  to  say, 
had  not  been  able  just  then  to  give  them  a  report  on  how 
the  plate  tower  at  Widnes  Avas  doing.  He  understood  that 
they  had  not  had  sufficient  experience  to  report  properly 
upon  it. 

Dr.  Hewitt  said  that  the  late  Dr.  Angus  Smith  was  A-erv 
much  interested  in  a  method  for  condensing  hydrochloric 
acid  by  means  of  spray,  and  expressed  a  hope  that  the  spray 
mode  of  dividing  the  liquid  into  drops  might  prove  to  be  :i 
more  efficient  condenser  than  the  coke  tower.  Had  he  had 
the  pleasure  of  listening  to  the  paper  he  would  have  been 
compelled  by  Dr.  Hurler's  ingenious  mathematical  reasoning 
to  give  up  such  an  idea.  There  was  not  the  least  doubt 
that  spray  apparatus  was  by  no  means  so  etfective  as  the 
coke  tower  for  condensing  soluble  gases. 

Dr.  Hurter,  in  reply,  said,  he  was  much  obliged  for  the 
kind  reception  which  the  somewhat  dry  paper  had  obtained. 
Mr.  Brunner  had  drawn  attention  to  the  possible  use  of  the 
plate  tower  as  a  Glover  tower.  This  was  the  only  applica- 
tion which  the  inventors  did  not  recommend,  because  they 
■were  afraid  the  plates  might  not  stand  the  high  tempera- 
ture. He  had  omitted  to  sa}'  that  in  the  application  in  lieu 
of  a  Gay  Lussac  tower  there  was  an  advantage  in  avoiding 
the  reducing  action  of  coke  on  the  nitrous  vitriol,  involving 
a  loss  of  nitrogen  compounds. 

The  use  of  flints  in  lieu  of  coke  in  Glover  towers,  and  the 
substitution  of  bricks  or  earthenware  in  lieu  of  flints,  was 
one  of  the  examples  where  diminution  of  active  surface  was 
compensated  by  a  gain  in  time.  Whilst  flints  formed  the 
packing  which  left  least  spase  for  the  gas,  bricks  might  be 
so  arranged  as  to  leave  more,  so  that  though  the  surface 
might  not  be  so  large,  the  velocit}-  of  the  gas  was  decreased. 
While  coke  gave  40  per  cent,  of  interstices,  flints  only  gave 
from  25  to  30  per  cent. 

He  had  made  similar  observations  in  the  Deacon  process, 
where  a  considerable  increase  of  surface  gained  by  reducing 
the  size  of  the  pieces  did  not  bring  with  it  a  correspondingly 
better  result,  simply  because  the  velocity  of  the  gas  was 
increased,  the  interstices  having  diminished  more  rapidly 
than  the  surface  of  the  material  increased,  the  smaller 
pieces  packed  more  densely  than  the  larger  pieces,  and  left 
less  open  space  for  the  gas. 

As  to  condensing  hydrochloric  acid  by  means  of  spray, 
there  was  a  considerable  difference  in  the  application  of 
spray  to  an  easilj'  condensible  gas  in  a  comparatively  pure  ! 
state,  whilst  applied  to  the  pot  gas  the  spray  might  give 
rise  to  hopes,  but  the  hopelessness  of  spray  would  be  evident 
when  applied  to  the  gases  of  an  open  furnace.  He  remem- 
bered the  experiments  made  at  some  of  the  Newcastle 
works.  The  heat  of  combination  of  the  hydrochloric  acid 
gas  with  water  evolved  in  so  small  a  space  raised  the  tem- 
perature of  the  residual  gases  bejond  that  at  which  they 
arrived  at  the  apparatus. 


THE  PIXK  COLOURATIOX  OF  CALCIUM 
CHLORATE  LIQUOR. 

BY    T.    L.    BAILEY,    PH.D.,    AXD    V.    H.    JOXES. 

It  is  generally  acknowledged  that  tha  pink  colour  of  the 
liquor  obtained  on  saturating  lime  with  chlorine  in  the 
earlier  stages  of  the  chlorate  of  potash  manufacture  is  due 
to  the  presence  of  manganese  in  the  form  of  a  perman- 
ganate. Strangely,  however,  most  of  the  articles  published 
on  the  question  are  in  favour  of  iron  as  the  producer  of  the 
colour. 

Opl.  (Dingl.  Polyt.  J.  215,  237)  refers  the  formation  of 
the  colour  to  this  source  ;  and  Mylius  in  Hofmann's  Report 
on  the  development  of  Chemical  Arts,  would  seem  to  infer 
(Chem.  News  1876,  34,  139)  that,  because  the  colour  is- 
produced  when  Deacon  gas  is  used  in  the  manufacture, 
manganese  is  not  necessary  to  its  formation.  The  fact  is- 
here  ignored,  however,  that  manganese  is  contained  in 
greater  or  smaller  quantity-  in  all  limestone  and  chalk  ;  and 
it  must  be  remembered  too,  that  very  minute  quantities  of 
manganese  are  sufficient  to  give  a  strong  permanganate 
colouration. 

T.  V.  Blunt  on  altogether  weak  grounds  attempts  to- 
uphold  the  theorv  of  calcium  ferrate  bein^  the  sole  cause 
(Chem.  News  1876,  34,  171). 

On  the  other  hand  G.  E.  Davis  (Chem.  News  1876,  34,. 
183)  states,  that  at  intervals  during  five  years  he  had 
examined  chlorate  liquors  with  a  view  to  ascertaining 
undoubted  facts  regarding  the  presence  of  manganese,  and 
he  had  always  found  manganese  to  be  present  as  perman- 
ganate, whether  Deacon's  process  or  Weldon's  process  was 
used  for  the  manufacture  of  the  chlorine.  The  absorption 
spectrum  was  relied  on  for  the  information. 

There  is,  however,  no  positive  proof  against  the  formation 
of  a  ferrate,  although,  at  the  same  time,  it  is  well  known 
that  ferrate  solutions  decompose  rapidU'  on  standing. 
Accordingly  it  seemed  to  us  that  it  would  be  of  particular 
interest  to  ascertain,  whether  the  pink  colouration  could 
possibly  be  produced  (as  asserted  by  Mjdius)  in  absence  of 
manganese.  The  idea  suggested  itself  to  prepare  a  per- 
fectly pure  oxide  of  calcium  (or  at  all  events  oxide  of 
calcium  free  from  any  trace  of  iron  and  manganese)  and 
then  to  chlorinate  samples  after  addition  of  small  quantities 
of  iron  and  manganese  compounds  respectively  under 
various  conditions  obtaining  in  the  works. 

Preparation  of  Lime. 

Marble  was  dissolved  in  concentrated  hydrochloric  acid 
and  to  the  liquor,  after  very  slight  dilution,  ammonia  was- 
added  carefully,  with  a  view  to  precipitating  the  iron  and 
manganese  and  a  small  quantity  of  lime  ;  the  whole  was 
filtered  through  glass-wool,  and  a  portion  of  the  filtrate  was- 
evaporated  down,  acidified,  and  tested  for  iron  by  ferro- 
cyanide  and  ferricyanide  of  potassium,  and  for  manganese 
by  peroxide  of  lead  and  nitric  acid,  in  the  latter  case  the 
material  having  been  freed  from  chlorides  bj'  boiling  down 
with  nitric  acid.  From  the  calcium  chloride  solution, 
obtained  as  described,  calcium  carbonate  was  precipitated  by 
pure  ammonium  carbonate  prepared  by  passing  well-washed 
carbon  dioxide  into  ammonia.  The  carbonate  was  verv 
thoroughly-  washed  with  distilled  water  by  decantation,  dried 
and  converted  into  oxide  by  ignition  in  a  muffle.  Further 
quantities  were  made  with  the  additional  precaution  that  the 
calcium  chloride  before  conversion  into  carbonate  was 
crystallised  and  recrj'stallised  several  times  from  distilled 
water. 

Conversion-  ixto  Chlorate. 

The  chlorine  was  generated  from  potassium  bichromate 
and  concentrated  h^'drocliloric  acid,  tlie  purest  obtainable  ; 
the  gas  was  passed  through  three  bottles  containing  distilled 
water.  Two  grms.  of  pure  lime  were  placed  in  a  flask  with 
100  cc.  of  distilled  water,  and  chlorine  was  passed  through 
the  solution  to  saturation,  the  contents  of  the  flask  being, 
kept  hot  in  a  water-bath  and  finally  boiled. 
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Six  experiments  mmle  in  this  way  with  lime  prepared  in 
three  separate  batches  gave  no  indication  of  pink  colouration 
at  any  stage  of  the  proceedings. 

(y'hlorination  exijcriments  wery  next  conducted  on  samples 
of  the  pure  lime,  to  which  was  added  j  per  cent,  of  ferric 
hydrate  (testeil  previously'  for  manganese  by  nitric  acid  and 
i>eroxidc  of  lead) ;  no  pink  colouration  could  be  obtained 
under  these  conditions. 

In  the  third  set  of  experiments  calcium  carbonate  and 
hjdrate  of  iron  were  ignited  together  in  the  mulHe,  so  that 
the  carbonate  of  lime  was  converted  into  lime  in  presence 
of  the  iron.  AVith  samples  thus  prc()ared,  however,  no  pink 
colouration  was  obtainable  on  chlorination. 

On  adding  the  slightest  quantity  of  a  manganese  salt  or 
manganese  hydrate  to  the  lime,  however,  and  then  passing 
chlorine  to  saturation  the  pink  colour  was  always  very 
satisfactorily  obtained. 

It  was,  however,  conceivable  that  with  stronger  solutions 
the  results  might  be  different ;  accordingly  the  above  experi- 
ments were  still  further  repeated,  using  10  grms.  of  lime 
Instead  of  2,  and  still  keeping  100  cc.  of  water,  so  that  the 
material  formed  a  thin  paste.  The  results  were,  however,  as 
decisive  as  before. 

The  conclusion  we  draw  from  these  experiments  is  that 
tlie  colouration  cannot  possibly  be  due  to  formation  of 
calcium  ferrate  under  existing  working  conditions. 

Solutions  of  sodium  ferrate  are  obtainable  by  passing 
•chlorine  into  strong  caustic  soda  solutions  containing  iron, 
and  hence  there  remained  the  possibilitj'  of  a  formation  of 
sodium  ferrate  by  small  quantities  of  sodium  salts  existing 
in  the  lime.  A  sample  of  pure  carbonate  of  lime  was  ignitod 
with  a  small  quantity  of  bicarbonate  of  soda  and  hydrate  of 
iron  and  the  resulting  product  chlorinated.  Xo  pink 
resulted.  Hence,  it  would  seem  that  small  quantities  of 
sodium  salts,  for  instance,  cannot  bring  about  the  formation 
•here  of  a  pink  ferrate,  and  we  are  forced  to  the  conclusion 
4hat  manganese  alone  can  provoke  the  colouration,  and  that, 
as  Davis  has  shown,  by  transformation  into  permanganate. 
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SUGAR  BEET-ROOT  GROWING  EXPERIMENTS  IN 
ENGLAND,  SCOTLAND,  AND  IREL.\ND  IN  1892. 

BY    G.    SCHACK-SOMMEK,    I'lI.D. 

(^Abstract.) 

For  the  fourth  consecutive  year  the  author  has  continued 
his  experiments  on  the  growth  of  sugar-beetroot.  (This 
Journal,  1890,  153  and  1891,  318.)  The  results  are  detailed 
in  "Sugar,"  1893,5,  7 — H  and  fully  confirm  the  previous  view- 
that  sugar  beet-root  can  be  grown  in  this  country  with  quite  as 
satisfactory  results  as  on  the  continent.  A  main  feature  in 
the  tabulated  results  is  the  success  that  has  attended  the 
growth  of  the  sugar  beet-root  -in  Scotland  Full  details, 
including  locality,  soil,  manure,  and  weight  of  roots  per  acre, 
are  given  in  the  tables. 
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SOME    EXPERIENCES     IN    THE     MANUFACTURE 
OF   CRUDE   CARBOLIC   ACID. 

BY    GEORGE    K.    DAVIS. 

Some  years  ago  (1884)  I  was  brought  face  to  face  with 
the  production  of  carbolic  acid  from  the  light  oils  of  coal 
tar,  and  as  there  is  not  much  written  upon  this  subject  of  a 
practical  nature,  I  have  presumed  that  a  resume  of  some 
of  my  experience  might  be  acceptable  to  members  of  this 
section.  At  the  outset  I  may  state  that  previously  to  1884 
I  had  only  a  book-knowledge  of  carbolic  extraction,  and 
therefore  preferred  to  follow  my  leaders  as  far  as  they  would 
take  me,  instead  of  experimenting  anew  on  my  own 
account. 

Lunge  mentions  in  his  "  Coal  Tar  and  Ammonia,"  tha 
difficulty  of  laying  down  a  hard  and  fast  line  for  the  proper 
limits  of  the  fraction  from  the  tar  still,  known  as  "  light 
oil "  or  "  carbolic  oil,"  from  which  the  crude  carbolic  is 
extracted ;  it  was  therefore  thought  desirable  to  obtain 
samples  of  "  light  oils  "  from  other  tar  distillers  who  were 
working  a  similar  kind  of  tar.  An  examination  of  these 
samples  showed  the  average  specific  gravity  to  be  0' 992, 
which  I  found  could  be  reproduced  in  my  own  case  by 
changing  over  to  creosete,  when  the  product  running  from 
the  still  warm  would  just  sink  in  water;  the  light  oil  yielded 
from  a  20-ton  still  being  about  300  gallons. 

The  pattern  samples  and  my  own  fractions  contained 
19  per  cent,  of  substances  absorbable  by  caustic  soda  of 
1  •  10  sp.  gr.,  it  was  therefore  presumed  we  were  on  the  right 
track.  The  next  step  was  to  ascertain  how  much  alkali 
the  oil  required,  and  this  was  effected  by  the  method  detailed 
in  Lunge's  work  (Distillation  of  Coal  Tar,  p.  213),  and  from 
this  was  calculated  the  quantity  of  alkali  to  be  nsed  in 
actual  manufacturing  work. 

Upon  getting  tc  work  all  went  merrily  for  a  time.  We 
were  extractino-  some  16  per  cent,  of  "crude"  from  the 
light  oil  and  had  accumulated  some  1,000  gallons  or  so  in 
our  tanks.  Moreover,  carbolic  had  risen  in  value  and  now 
was  the  time  to  sell.     Burns  has  well  written — 

'•'  The  best  laid  schemes  o'  mice  and  men, 
"  Gang  aft  a-gley," 

when  we  came  to  test  the  bulk  of  this  crude  carbolic,  it 
would  not  respond  in  any  way  to  the  well-known  Lowe  test, 
and  in  our  ignorance  we  attributed  thi*  to  our  want  of  skill 
in  manipulation.  It  was  therefore  deemed  addsable  to 
despatch  samples  to  the  various  buyers  of  "  crude  "  asking 
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for  tenders.  The  replies  from  one  and  all  were  "the 
sample  contains  no  crystallisabie,  it  is  worth  nil."  This  did 
not  sati«;fy  me,  and,  moreover,  there  were  1,000  gallons  of 
crude  on  which  caustic  and  acid  has  been  expended,  so  I 
resolved  to  experiment  myself.  Now  Lun^e  mentions,  as 
a  "  secret,"  a  process  of  Behrens  for  the  use  of  a  minimum 
of  soda  solution  in  procuring  crystallized  carbolic  acid,  but 
the  latter  portion  of  the  paragraph  leads  one  to  the  belief 
that  too  much  is  not  to  be  expected  from  it,  though  I  have 
found  b}'  many  experiments  that  in  most  tar  works,  a 
quantity  of  soda  insufficient  to  dissolve  the  whole  of  the 
phenols  is  always  employed.  However,  this  was  not 
known  to  me  at  the  time. 

My  iirst  experiment  was  to  dissolve  up  a  barrel  of  the 
crude  carbolic  (or  40  gallons)  in  sufficient  caustic  soda  of 
I'lO  sp.  gr.,  and  to  carefully  measure  the  quantity  of 
caustic  soda  employed.  The  sulphuric  acid  (1"75  sp.  gr.) 
necessary  to  neutralise  the  measured  quantity  of  caustic 
soda  was  carefully  divided  into  three  portions  and  added  in 
sequence  to  the  crude  carbolate  of  soda  liquor,  the  carbolic 
acid  rising  to  the  top,  being  collected  separately  after  each 
addition  of  acid,  the  first  portion  thrown  up  was  called  A, 
the  second  B,  and  the  third  C.  Upon  testing  by  Lowe's 
method,  the  following  numbers  were  obtained:  — 


B. 


1. 

Specific  gravity  at  10'  C . 

1,051 

1,060 

1,061 

2. 

Per  cent,  water 

10-0 

12-0 

11-0 

3. 

°C  of  C2-5  percent 

197° 

192='  C. 

190°  C. 

■i. 

Crystal  point  of  No.  3  . . . 

Below  0= 

C. 

(   17°  C. 
I  02-0° F. 

23°  C. 

73-1^  F. 

This  w-as  A^ery  interesting  and  encouraging,  and  so  the 
experiment  was  varied  by  treating  another  barrel  of  the 
"crude"  with  one-third  the  quantity  of  caustic  solution  as 
in  the  first  instance,  and  separating  the  crude  carbolate  of 
soda  for  final  decomposition  with  sulphuric  acid.  This 
process  was  again  repeated,  and  thus  two  quantities  of  crude 
carbolic  were  obtained  by  neutralisation,  while  the  third 
remained  as  residue  in  the  mixer. 

Tests  of  the  first  and  second  portions  were  made  with 
the  following  results,  they  correspond  to  B.  and  C.  in  the 
former  series. 


First 
Fraction. 


Second 

Fraction. 


1.  Specific  gravity  at  Iti'  C 1,063 

2.  Per  cent,  water '  14"0 

I 

3.  °C.  of  62- 5  per  cent 191°  C. 

*.  Crystal  point  of  ^^o.  3 if  |f  ."g^'j. 


1,060 

12-0 

192°  C. 

17°  C. 
62-6  F. 


It  may  be  as  well  to  mention  that  the  crude  carbolate  of 
soda  from  which  these  two  fractions  were  obtained,  had  a 
specific  gravity  of  1090  at  16'  C,  and  100  cc.  threw  up 
22  cc.  of  crude  carbolic.  The  whole  of  the  unsaleable 
"  crude  "  was  now  treated  with  rather  less  than  two-thirds 
of  the  caustic  soda  solution  necessary  to  dissolve  it 
completely,  and  when  neutralised  with  acid,  the  crude 
carbolic — 

1.  Specific  gi-avity  at  16°  C 1,060 

2.  Per  cent,  water 14-0 

3.  °C.  of  62-5  per  cent 192°  C. 

4.  Crystal  pctint  of  No.  3 [  gJ?go^ 

It  will  thus  be  seen  that  the  soda  solution  has  an 
unmistakable  preference  for  phenol  over  cresol,  so  that 
when  a  mixture  of  these  two  is  treated  with  soda  solution, 
the  phenol  is  first  absorbed  and  the  cresols  last. 

The  foregoing  experiences  led  me  to  revise  our  method 
for  the  extraction  of  carbolic  acid.  The  "  light  oil "  was 
treated  with  three  successive  portions  of  soda  of  20°  Tw., 


aud  the  crude  from  each  kept  separate.  The  first  fraction  A., 
of  which  62i  per  cent.,  crystallised  at  22°  C.  (71-6  F.),  the 
second  fraction  B.  cr^'Stallising  at  15 -5  C.  (60°  F.),  while 
the  third  fraction  C'.  did  not  contain  any  crystallisable  acid. 
A.  and  B,  were  sold,  while  C.  was  retained  in  the  works  for 
the  manufacture  of  disinfecting  powder. 

Soon  after  the  date  of  these  experiences  I  was  visited  by 
an  old  carbolic  maker  who  offered  me  a  process  whereby,  it 
was  stated,  much  more  carbolic  could  be  obtained  from 
a  given  quantity  of  light  oil  than  by  existing  processes. 
It  was  pointed  out  to  him  that  all  the  crystallisable  phenol 
was  already  extracted  with  some  uncrystallisable  as  well, 
but,  however,  as  he  was  so  importunate,  I  agreed  to  try  his 
method  side  by  side  with  my  own. 

The  mixer  used  I  designed  in  1875  from  experiences 
with  an  agitator  in  use  in  the  neutralising  well  at  Hardshaw 
Brook  Chemical  Works.  This  was  an  ordinary  cast-irort 
ship's  screw.  I  found  in  experiments  with  this  method  on 
a  small  scale  that  if  the  screw  was  enclosed  within  a  tube 
and  made  to  rotate  very  rapidly  a  most  effective  agitation 
was  the  result,  and  I  venture  to  say  that  there  is  no  better 
method  in  existence  for  the  incorporation  of  dissimilar 
liquids.  This  was  the  mixer  I  used  in  1884,  substituting  a 
east-iron  spiral  just  fitting  the  tube  for  the  ship's  screw 
formerly  tried.  We  had  several  in  use  ;  they  were  made  at 
the  Thornclilfe  Iron  Works,  near  Sheffield. 

But  to  return  to  the  "  improved  "  carbolic  process.  The 
ordinary  temperature  at  which  we  worked  was  80°  F. 
(27°  C),  and  the  so-called  improvement  consisted  in  acting 
on  the  light  oil  with  19°  Tw.  Caustic  soda  solution  at  a 
temperature  of  150°  F.  (66°  C).  The  light  oil  employedi 
was  of  0'996  sp.  gr.,  and  contained  24  per  cent,  of  bodies 
absorbable  by  caustic  soda.  The  quantity  taken  was  460 
gallons,  which  was  well  agitated  with  160  gallons  of  caustic 
soda  solution  of  1  •  095  sp.  gr.  for  two  hours  at  27°  C.  From 
previous  experiments  we  know  that  this  treatment  would 
extract  the  whole  of  the  crj'stallisable  carbolic  the  light  oil 
contained.  After  settling,  about  3  gallons  of  the  crude 
carbolate  were  drawn  off,  neutralised,  and  the  crude  carbolic 
tested  ;  we  will  call  it  A.  The  agitator  was  then  set  going 
and  steam  turned  on  until  the  contents  were  150°F.  (66°  C). 
This  was  continued  for  one  hour,  when  the  contents  were 
allowed  all  night  to  settle.  In  the  morning  the  crude 
carbolate  was  run  off,  the  "  carbolic  "  thrown  up  and  tested. 
We  will  call  this  A^     The  tests  were  as  follows : — 


Ai. 


1.  Specific  gi-avity  at  16°  C 1,064 

2.  Per  cent,  water '  15'0 

3.  °C  of  62-5  per  cent '  190°  C. 

4.  Crvstal  point  of  No.  3 ;  21°  C. 

I 

5.  Temperature  of  fu-st  10  cc '  183°  C. 


1,060 

14-» 

192°  C. 

17°  C. 
180°  C. 


The  partly-denuded  oil  was  now  of  sp.  gr.  0*989  at  16°C., 
it  was  again  agitated  at  80°  F.  (27°  C.)  with  160  gallons  of 
caustic  soda  solution  of  1  •  095  sp.  gr.,  and  the  crude  carbolic 
thrown  up  precisely  as  in  the  first  instance.  We  will  call 
this  sample  B.  Steam  and  agitation  were  now  employed  as 
before,  and  the  crude  (iarbolic  obtained  we  will  call  B^. 
The  tests  of  these  two  samples  were  as  follows  : — 


B. 


B>. 


1.  Specific  gravity  at  16°  C 1055 

2.  Per  ceiit.  water j         11*0 

3.  °C.  of  62  "5  per  cent 190°  C. 

4.  Crystal  point  of  No.  3 Fluid  at-4°  C. 

5.  Temperature  of  1st  10  cc 180°  C. 


1052 

lO'O 

195°  C. 

Fluid  at -4°C. 

187°  C. 


In  order  to  see  whether  Bj  contained  any  "  crystal "  that 
could  be   utilised,  30  gallons  were  well  agitated  with  15 
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gallons  of  caustic  soda  solution  and  the  crude  carbolatc 
sepurateil,  the  carbolic  beiDj;  tlirowii  up  in  the  ordinary 
way.  This  "  cnule  "  (H")  thoii<^li  smull  in  i|iiaiitity  woulil 
not  crystalliso  even  at — G'  (I.  proving  conchisively  tliat  all 
the  erystallisalile  carbolie  hail  been  extracted  previous  to 
the  treatment  wl\ieli  provided  llie  1$  samples  and  moreover 
the  (juantities  of  A  and  A,  showed  that  there  was  no 
advantage  (rather  the  reverse)  in  heating  the  mixture 
beyond  27  ■  C. 

1  may  say  that  these  experiments  have  several  times 
since  been  verified.  As  late  as  this  year  a  sample  of  light 
oil  was  sent  nie  to  decide  whether  the  bulk  was  worth 
treating  by  West  -  Knights  and  Gall's  process  for  the 
extraction  of  the  carbolic,  it  contained  18  per  cent,  of 
matters  absorbable  by  caustic  soda. 

^^'ilen  treated  with  the  soda  necessary  to  obtain  the 
whole  18  per  cent,  the  product  was  uncry stall isable;  when 
12  per  cent,  was  extracted  it  was  uncrystallisable,  while 
when  only  7  per  cent,  was  absorbed,  the  resulting  "  crude  " 
crystallised  at  l.j-5'  C.  (60"  F.). 

As  I  have  mentioned,  the  process  of  West-Knights  and 
Gall  perhaps  a  few  words  upon  it  may  not  be  out  of  place. 

West-Knights  and  Gall's  process  was  founded  on  a 
psrfectly  new  reaction.  When  milk  of  lime  is  agitated  in  a 
solution  of  sodium  sulphate  there  is  scarcely  any  appreciable 
action,  but  if  a  pheuoloid  body  (such  as  carbolic  or  cresylic 
acid)  be  present,  sulphate  of  lime  and  carbolate  of  soda  is 
formed,  so  that  a  mixture  of  calcium  h^-drate  and  sodium 
sulphate  in  equivalent  proportions  answers  as  well  for 
crude  carbolic  extraction  as  an  equivalent  of  caustic  soda. 
The  crude  carbolate  cf  soda  so  obtained  is  of  precisely  the 
same  quality  as  if  caustic  soda  had  been  employed  in  the 
extraction. 

Xow  having  obtained  a  crude  carbolate  of  soda  it  is  a 
simple  matter  to  produce  crude  carbolic  from  it.  Most  of 
vou  are  acquainted  no  doubt  with  ilardman's  process,  in 
which  the  crude  carbolate  of  soda  is  decomposed  by 
carbonic  acid  gas,  producing  carbonate  of  soda  and  crude 
carbolic,  the  carbonate  of  soda  being  causticised  with  lime 
for  use  over  again.  Lunge  in  his  "  Coal  Tar  and  Ammonia  " 
seems  to  be  in  doubt  whether  this  process  has  been  a 
success  (page  379)  but  to  my  knowledge  the  method  has 
been  working  successfully  at  the  Blackburn  works  of  this 
firm  for  some  years,  the  source  of  carbonic  acid  being  the 
waste  carbonic  acid  from  the  ammonia  stills.  It  will  also 
be  seen  that  here  is  a  process  for  the  manufacture  of 
carbonate  of  soda  from  sulphate  of  soda  by  a  wet  method — 
indeed  Staveley  has  patented  such  a  method  though  how  it 
could  be  worked  and  sustained  I  am  unable  to  tell,  as  to 
produce  the  carbolate  of  soda  by  the  means  employed 
would  be  to  infringe  West-Kuignts  and  Gall's  patent,  and 
Hardman  had  previously  shown  that  the  decomposition 
of  the  carbolate  could  be  practically  accomplished  by  means 
of  carbonic    cid  gas. 

But  West-Knight's  and  Gall's  method  is  one  for  the 
continual  production  and  decomposition  of  sulphate  of 
sodium  from  the  crude  carbolate.  The  crude  carbolate  is 
decomposed  by  strong  sulphuric  acid  in  the  usual  way ; 
the  slightly  acid  sulphate  of  soda  solution  forms  the  bottom 
layer,  and  contains  no  inconsiderable  quantity  of  the  best 
carbolic  acid  in  solution.  This  has  for  many  years  been 
the  ordinary  process,  and  in  most  works  the  waste  from  it 
has  been  a  source  of  trouble  and  anxiety.  West-Knights 
and  Gall  neutralise  this  liquor  with  lime,  the  result  is 
sulphate  of  soda  solution  ready  for  use  over  again  with  an 
equivalent  of  lime,  the  working  loss  being  made  up  from 
time  to  time  by  the  addition  of  fresh  salt  cake.  It  is  to  be 
noticed  that  by  using  this  process  there  is  no  "waste"  to 
find  its  way  into  sewer,  drain,  or  watercourse,  which  in 
these  latter  days  is  something  to  commend  it. 

The  above  process  is  easy  to  work,  the  "carbolic  oil," 
solution  of  salt  cake  and  slaked  lime  are  briskly  agitated 
together  for  about  the  same  length  of  time  as  when  caustic 
soda  is  employed.  The  oil  is  denuded  of  its  "  carbolic  " 
which  enters  the  aqueous  solution,  while  a  hydrated  sulphate 
of  lime  remains  suspended  in  the  fluids.  The  best  practical 
method  of  procedure  at  this  stage  is  to  filter-press  the 
whole  contents  of  the  mixer,  or  to  extract  the  total  fluids 
in  a  vacuum  filler.     It  presses  easily  and  the  aqueous  and 


oily  Bmds   come   through   together.    These   now  go  to  a 

settler,  where  in  an  hour  or  so  two  layers  are  formed,  the 
lower  layer  carbolate  of  soda  ;  the  upper,  dccarbolised  oil. 
The  carbolate  is  finally  rim  off  into  a  dccf>mposing  tank 
where  the  carbolic  is  thrown  iij)  with  sulphuric  acid  in  the 
usual  way. 

It  has  been  objected  that  the  sulphate  of  lime  being 
precipitated  in  the  oil  must  cause  a  loss  by  reason  of  the 
entanglement  of  the  latter  within  the  former.  In  practice 
this  loss  is  very  small  and  can  be  minimise«l  by  displace- 
ment with  vater  which  can  be  used  over  and  over  again. 
Kven  the  little  that  remains  might  be  utilised  if  need  be 
and  it  is  readily  combustible  and  leaves  a  white  sulphate' 
after  ignition  in  a  suitable  furnace.  I  have  tried  this 
process  on  several  occasions  and  have  mar'elled  that  it 
has  not  been  generally  adopted  long  ere  this. 

Disccssiox. 
Dr.  DREVKts  said  they  were  very  much  indebted  to 
Mr.  Davis  for  bringing  the  subject  before  them.  The  fact 
had,  he  believed,  not  yet  got  into  print,  but  nevertheless  it 
was  a  fact  that  fractional  saturation  had  to  be  employed  if 
good  crj-stallisable  carbolic  acid  were  desired.  As  to  the 
strength  of  the  caustic  soda,  he  had  employed  it  from  17'  Tw. 
to  22'  Tw.  and  had  found  no  difference  in  the  results.  The 
process  described  by  ilr.  Davis  as  West-Knight's  and 
Gall's  seemed  to  him  just  what  was  wanted  ;  caustic  soda 
had  been  advanced  very  much  in  price,  and  if  lime  could  be 
made  to  do  the  work  of  caustic  it  would  be  a  great  saving. 
His  firm  used  50/.  to  60/.  worth  of  caustic  soda 
per  month,  and  he  should  certainly  institute  at  once  some 
experiments  on  the  subject,  and  if  satisfactory  he  sh  juld 
apply  for  a  license. 

Mr.  Stexhouse  said  he  could  scarcely  agree  with  the 
last  speaker  as  he  found  the  strength  of  the  caustic  soda 
materially  affected  the  crystallising  point.  If,  for  instance, 
when  using  20'  Tw.  soda  the  crystallising  point  came  out  a 
few  degrees  below  60'  Fahr.  he  used  weaker  cau«tic  for  the 
next  few  batches,  which  generally  brought  up  the  crystallis- 
ing point  to  the  proper  degree. 

Dr.  Dreyfus  here  pointed  out  that  the  same  number  of 
gallons  of  weaker  caustic  really  amounted  to  les>  caustic,  so 
that  Mr.  Stenhouse  and  himself  were  not  at  variance. 

Mr.  STEXHOtrsE  also  said  it  would  be  profitable  for  tar- 
distillers  to  extract  crude  carbolic  acid  from  the  lighter 
portion  of  the  creosote  oil  as  well  as  from  the  "  light  oil  " 
of  the  specific  gravity  mentioned  by  Mr.  Davis.  At  the 
Eochdale  gas-works  net  only  was  the  light  oil  from  the  tar 
treated  twice  for  carbolic  acid,  but  creosote  oil  of  about 
6'  Tw.  was  also  washed  once  with  about  one-third  its  volume 
of  caustic  soda  solution  of  18^  to  19'  Tw.  In  this  -way 
crude  carbolic  acid  crystallising  at  60°  F.  was  obtained  from 
the  creosote  oil  and  mixed  with  that  obtained  from  the  light 
oil.  He  might  add  that  it  paid  well  to  treat  the  creosote 
in  the  way  mentioned. 

Mr.  Irvex  said  that  the  paper  had  interested  him  verj- 
much,  but  he  thought  that  Mr.  Hardman's  process  as 
worked  at  Blackburn  was  superior  to  West-Kuight's  and 
Gall's  as  this  latter  process  was  troubled  with  the  produc- 
tion of  a  large  quantity  of  solid  sulphate  of  lime  which 
would  have  to  be  got  rid  of. 

Mr.  Davis,  in  reply,  said  he  was  pleased  the  subject  had 
excited  so  much  interest ;  he  could  corroborate  the  remarks 
of  Mr.  Dreyfus  that  for  equal  weights  of  caustic  soda  the 
range  of  specific  gravity  of  the  solution  did  not  materially 
affect  the  results  any  more  than  this,  that  weak  solutions 
of  caustic  dissolved  more  real  phenol  than  strong  ones  by 
reason  of  the  introduction  of  raoie  water,  and  strong 
solutions  formed  an  emulsion  of  the  oily  products,  which 
being  thrown  out  by  the  acid  in  neutralising,  spoilt  the 
carbolic.  In  fact,  '■  sheep-dips  "  were  made  f;  om  cresol 
and  higher  tar  phenoloids  by  boiling  with  strong  caustic 
soda,  and  the  object  was  to  emulsify  as  many  of  the 
products  as  possible  so  that  the  solution  might  turn  milky 
when  mixed  with  water.  Some  manufacturers  he  found 
always  took  a  definite  quantity  of  60' — 80'  Tw.  solution 
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and  sireplj'  diluted  it  with  water  to  suit  the  idiosyncrosies 
of  the  carbolic  maker.  He  (Mr.  Davis)  could  scarcely 
agree  with  Mr.  Irven's  criticism  of  West-Knight's  and 
Gall's  process,  as  he  had  evidently  forgotten  that  in  Hard- 
man's  process  the  products  of  the  action  of  carbonic  acid 
were  crude  carbolic  and  carbonate  of  soda,  with  a  large 
working  loss  of  carbonic  acid,  the  carbonate  of  soda  having 
to  be  causticised  with  lime  before  using  again,  so  that 
Hardman  had  a  molecule  of  calcium  carbonate  to  throw 
away,  while  West-Knights  and  Gall  had  a  molecule  of 
calcium  sulphate.  There  was  another  point,  however,  in 
favour  of  the  latter  process.  Hardman  had  to  make  up  his 
waste  with  soda  ash  or  caustic  soda,  while  West-Knights 
and  Gall  required  but  salt-cake :  and  in  this  connection  it 
might  be  pointed  out  that  the  strongly  acid  "  nitre-cake  " 
was  quite  good  enough,  and  might  be  procured  for  a  few 
shillings  per  ton,  and  the  acid  it  contained  might  be  made 
to  replace  some  of  that  required  for  neutialisation. 


OX  THE  PURIFICATION  OF  COMMERCIAL 
ALCOHOL. 

BY  J.  CARTER  BFLL,  A.R.S.SI.,  &C. 

Chemists  who  are  accustomed  to  use  considerable  quantities 
of  alcohol    are   often   greatly   inconvenienced   by   the    im- 
purities found  in  ordinary  commercial  alcohol.     Two  of  the 
chief  impurities  are  aldehyde  and  acetone,  and  the  presence 
of  these  compounds  are  the  cause,  I  believe,  of  the    dark- 
brown  colour  which  appears  when  potash  or  soda  are  added 
to  alcohol.     Many  processes  have  been  devised  for  removing 
the  above  impurities.   I  have  studied  and  experimented  with 
a   considerable  number    of    these    so-called   improvements 
without  much  success.    As  there  is  a  considerable  difference 
in  the  boiling  point  of  the  three  compounds,  this  difference 
would    naturally    suggest   a   process    of    distilling.     It    is, 
however,  a  well-known  fact  that  the  separation  of  traces  of 
impurities,  however  low  their  boiling  point   maj'  be,  from 
large  quantities  of  a  liquid  boiling,  saj'  below  100"  C,  is  an 
impossibilit3',  and  experiments  to  purify  alcohol  by  distilla- 
tion showed,  as    I    anticipated,   that  there   was   very  little 
difference  between  the  distillate  and  that  which  was  left  in 
the  retort,  both  giving  the  dark-brown  colour  where  potash 
was  added,  which  is  so  characteristic   of  aldehyde  in  the 
presence  of  certain  organic  bases  which  almost  invariably 
are  to  be   found   in   methylated   spirit.     I   have    tried   the 
methods  of  having  a  weak  solution  of  potash  in  alcohol, 
and  having  a  saturated  solution,  allowing  these  solutions  to 
stand  for  about  a  week  before  distillation.     The  result  has 
certainly  been  an  improvement,  for  the  brown  colour  was 
Tiot  so  deep  in  tint  when  potash  was  added  to  the  distillate. 
Another  method  which  I  have  tried  is  to  shake  the  alcohol 
well   with   various    oils,   chiefly  using  mineral  oils ;    after 
agitation  the  mixture  is  allowed  to  stand  for  some  hours, 
when  the  alcohol  is  drawn  off  and  distilled  at  a  low  tempe- 
rature :  the  distillate  is  something  similar  to  that  obtained 
.b}-  distilling  alcoholic  potash.     Some   time  since  a  process 
.was  recommended  to  purify  alcohol  by  means  of  chromic 
...acid  :  the  spirit  was  to  be  well  shaken  with  a  mixture  of  2 
parts  of  sulphuric  acid  and  1  part  of  a  saturated  solution  of 
bichromate  of  potash ;  the  free  acid  was  to  be  neutralised 
and  the  alcohol  to  be  carefully  distilled.     1  have  tried  that 
process  and  the  result  is  now  before  you,  and  you  see  an 
alcohol  which  assumes  a  dark-brown  colour  on  the  addition 
of  potash.     One   process,   which    I  have  not  yet   tried,   is 
the   alkaline  bisulphite    method.       As  is  well    known   the 
■bisulphites  form  with  the  aldehydes,  and  acetones,  crystalline 
compounds  not   very    soluble   in    alcohol,   the    alcohol    is 
submitted  to  a  distillation,  and  the  distil'ate  is  treated  with 
the  alkaline  bisulphite. 

This  dark -brown  colour  is  very  aniioying  to  the  chemist 
who  uses  Koettstorfer's  method  with  alcoholic  potash  for  the 
analyses  of  oils  and  fats,  for  this  colouration  is  verv  apt  to 
mark  the  end  of  the  reaction,  and  again  it  is  very  uncertain 
to  work  with  such  an  alcohol  that  is  so  deeply  coloured,  for 
the  deeper  the   colour   the  greater  is   the    impurity.     The 


following  method  which  I  have  devised  overcomes  all  these 
difficulties,  and  the  chemist  in  his  laboratory  can  prepare 
any  quantity  of  pure  alcohol  tit  for  all  analytical  purposes. 

For  a  long  time  I  have  been  in  the  habit  of  saving  up  the 
waste  alcoholic  potash  which  had  been  used  for  the  purposes 
of  saponification.  This  alcohol  was  redistilled  and  again 
treated  with  potash,  and  I  have  always  noticed  that  the 
colour  gradually  became  lighter  on  successive  distillations. 
In  the  process  of  saponification  an  excess  of  alkali  is  always 
used,  but  1  thought  it  would  be  well  to  try  some  experiments 
by  having  an  excess  of  fat ;  this  method  succeeded  perfectly, 
and  I  obtained  a  colourless  alcoholic  potash  solution.  This 
process  is  exceedingly  easy  for  obtaining  either  large  or 
small  quantities  in  a  very  short  time.  The  following  is  the 
mode  of  procedure:  — 

Take  500  cc.  of  alcohol  about  85  or  90  per  cent,  strong, 
put  into  flask  of  about  1,000  cc.  capacity,  dissolve  about 
25  grms.  of  stick  potash  in  the  alcohol,  when  dissolved  add 
about  250  grms.  of  me'ted  lard,  or  some  saponifiable  oil,  put 
the  flask  connected  with  upright  condenser  into  hot  water, 
in  about  10  minutes  the  fatty  matter  will  be  saponified; 
during  this  time  it  is  better  to  shake  the  flask  to  hasten 
saponification.  When  this  is  completed  distil  off  the  alcohol 
and  about  l.jO  cc.  of  distillate  will  be  obtained,  which  will 
not  turn  brown  on  the  addition  of  potash,  after  several 
days,  and  when  the  solution  is  kept  in  a  strong  light  only, 
a  slight  j-ellow  colour  may  be  developed. 

The  quantity  of  potash  used  for  saponification  should  not 
exceed  4  or  5  per  cent.  If  large  quantities  are  used  so 
much  fat  has  to  be  employed  and  the  great  mass  of  soap 
formed  locks  up  the  alcohol ;  on  the  other  hand,  if  the  oil 
be  not  added  in  considerable  excess  over  th3  potash  there  is 
a  greater  difficulty  in  distilling  the  alcohol  off,  so  much  so, 
that  when  the  temperature  is  raised,  sometimes  the  mass 
froths  and  goes  over  bodily  into  the  receiver.  But  if  about 
twice  as  much  oil  is  added  as  the  potash  dissolved  in  the 
alcohol  will  saponifj',  frothing  of  the  alcoholic  soap  solution 
is  prevented,  and  no  difficulty  will  be  encountered  in 
distilling  off  the  alcohol. 


^fhjraeitlr  Section* 

Chairman:  A.  AUluisen. 

Vice- Cliair man  :  John  Pattinson. 

Committee : 


P.  P.  Bf  dson. 
G.  T.  France. 
G.  Gatheral. 
T.  W.  Hogg. 
John  Morrison. 
B.  .S.  Proctor. 


W.  "W.  Proctor. 
"W.  L.  Reunoldson. 
W.  A.  Rowell. 
T.  "W.  Stuart. 
John  Watson. 


Son.  Local  Secretary  and  Treasurer : 
Dr.  J.  T.  Dunn,  The  School,  Gateshead. 


SESSION  1892-93. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meetmg  held  in  the  Durham  College  of  Science, 
Newcastle,  on  Thursday,  March  9th,  1893. 


Jin.    JOHN    PATTIXSOX    IN    THE    CItAlR. 


OX  SEGREGATIOX-. 


BY    T.    -NV.    HOGG. 


FiiOit  the  time  that  Abel  first  noticed  the  expulsion  of 
globules  of  sulphide  of  iron  from  cast  iron,  and  that  the  last 
portion  of  phosphoric  pig-iron  to  solidify  contained  the 
most  phosphorus,  there  has  been  a  gradual  accumulation  of 
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ri'stilts  hearing  mori'  or  li'«s  upon  ilic  subject  of  this  pajxT, 
which  consists  of  ;i  sliort  account  of  obscrxations  whicli  I 
liavc  iniidc  at  intervals  diirinij  the  hist  few  years,  and  have 
fjr.iiiped  tofjjether  uniU'r  the  title  of  segregation  for 
convenience. 

Howe,  in  his  splendid  treatise  on  th>'  Metallin-<jy  of  Steel 
gives  a  most  comjilete  collection  of  analysis  vvitli  regard  to 
segregation  in  steel  ingots. 

From  the  nature  of  the  opportunities  usually  offered  it  is 
hardly  to  he  expected  that  there  sliould  hive  been  obtained 
anything  but  an  r.nsystematic  series  of  lesnlts,  and  the 
various  analyses  -which  I  bring  before  yon  will  hardly 
comnund  themselves  as  any  improvement  in  this  respect. 
They  must  he  looked  upon  merely  as  an  addition  to  our 
collection  of  things  curious  and  interesting. 

Some  time  ago  Mr.  .1.  W.  Spencer,  who  has  always  taken 
great  interest  in  this  snl>ject,  placed  at  my  disposal  a  very 
large  cylindiical  ingot  of  mild  steel  for  the  purpose  of 
ascertaining  whetlier  any  more  definite  information  could 
be  obtained  with  regard  to  the  accumulation  of  impure 
metal  in  the  centre  ;  with  this  object  in  view,  the  ingot  was 
cut  into  three  parts,  and  anal^'ses  made  of  borings  taken 
from  the  different  parts,  as  in  the  following  table  :  — 

Weight  of  ingot  =  11  tons  —  1  cwt. 
Length  10  ft.,  and  diameter  =  30  in. 


Drillings  from  the  face  of  the  top  part : 


Centre. 


Iron 

Manganese.. 

Carbon  

Silicon 

Sulphur  , . . , 
Phosphorus. 
Copper  


98-40 
0--27 
0-75 
0-012 
0-15 
0-20 
0-052 


1  in.  from 
Centre. 


year  Edge. 


9S-60 
0-25 
0-3S 
0-034 
0-12 
0-iO 
0-052 


99-30 
0-20 
0-20 
0-03 
0-OoG 
0-0i2 
0-05t 


99-S6t 


99-736 


99-SG2 


Drillings  from  bottom  portion  :- 


Iron 

99-30 

[■9-40 

99-30 

0-22 

0-21 

0-22 

0-2i 
0-031 

0-24 
0-034 

0  24 

Silicon, 

0-03t 

0-037 
0-050 

0-037 
0-047 

0-037 

Phosphorus 

0-0J7 

Copper 

0-048 

0-051 

0-054 

99- 939 

100-022 

99-932 

Drillings  were  then  taken  from  the  centre  of  the  top 
portion  proceeding  upwards  for  11  inches,  where  the 
contraction  cavity  was  reached,  and  another  series 
taken  at  a  distance  of  one  inch  from  the  centre,  and 
also  another  lot  proceeding  downwards  through  the  centre 
of  the  middle  portion  for  a  distance  of  20  in. ;  in  all  of  these 
the   borings   from   each   inch  in  depth  were   retained  and 


kept  sc|)arate.  The  carbon  only  wa*  determined,  as  it  may 
be  taken  as  a  guide  towards  the  segregation  of  the  other 
elements;  the  rciulls  showed  no  important  variation  and 
no  other  determinations  were  ma<L-. 

Distunc!' in  Inches.  1  j.  -,  i  ^  c         7 


From  centre  upwards  ..    ()-75     0-7.'5     (i-79     O'SiJ  Q-SO  O'Tli  O-y.'i 

One    incli    from  centre    O-jS     0-GO     O'Cl     070  (|-70  0-ii.',   om 

upwai'd-*.  ; 

From  centre  downwards  I  O-jS  ^  Cefl  ;  0'70  |  0-CO  O'Cl  0-58  0*50 


Distance  in  Inchi-s. 


From  centre  upwards. .  0*70  0-75  0-71     0-7-3 

One    inch  from  centre  O'fO  Q-Cl  0-Cl     O'Gl  '  0*eO  '     .. 

upwards.  '  '  I 

From  centre  downwards  0-50  O'lO  0*40     0-40  !  0-39  :  0-39     32 


These  results  may  be  taken  as  an  indication  of  what  most 
frequently  takes  place  in  such  ingots,  viz.,  that  the  central 
core  of  impure  metal  is  of  an  elongated  character  and  not 
abrupt,  a  condition  which  only  takes  place  rarely-  and  under 
circumstances  not  quite  understood. 

It  is,  however,  this  latter  condition  which  I  believe  to  be 
the  cause  of  many  apparently  mysterious  breakages ;  it  is 
evident  from  a  consideration  of  the  relative  strengths  of 
hollow  and  solid  shafting  that  the  deficiency  due  to  a  core 
of  impure  metal  of  if  self  would  be  almost  inappreciable.* 

There  must  therefore  be  ?ome  ether  cause  at  work,  and 
I  have  been  led  to  conclude  from  many  cases  which  have 
come  under  my  notice  that  during  the  long  soaking  heat 
which  large  ingots  have  to  undergo  upon  reheating  that 
there  is  a  partial  rcabsorption  of  the  impurities,  and  when 
there  has  been  a  case  of  abrupt  segregation,  this  rcabsorp- 
tion will  he  of  a  most  pronounced  character,  the  result  of 
tliis  will  be  that  the  molecular  continuity  of  the  crystals  of 
stronger  metal  will  be  interrupted  by  the  gradual  penetiation 
of  the  more  fusible  sulphide  and  phosphide  of  iron,  and  not 
only  this,  there  is  very  great  probability  that  a  more 
decidedly  crystalline  struct>u-e  will  be  induced  with  the 
result  that  the  steel  becomes  thoroughly  rotten  at  this  part, 
and  is  liable  to  break  upon  the  slightest  provocation. 

The  two  following  examples  are  given  to  show  what 
curious  things  happen  in  very  large  steel  ingots  occasionally. 
The  first  is  a  very  peculiar  irregular  stalactitic  formation 
found  inside  the  contraction  cavity  of  a  large  ingot.  This 
irregular  mass  is  interesting  on  account  of  its  size,  lieing 
6i  in.  in  length,  and  i:  weighs  ly  lbs.  The  following 
analyses  were  made  to  ascertain  whether  it  was  in  any  wa3 
connected  with  either  segregation  or  liquation. 

A  =  analysis  of  steel  stalactite. 
B  =  analysis  of  ingots. 


93  ■  7.39 


99-603 


*  As  a  good  example  it  lu.ay  be  interesting  to  compare  the 
reduction  in  strength  of  a  :ii-in.  shaft  a'ter  a  1-in.  hole  is  bored 
through.    The  ratio  is  obtained  from  the  formulje— 

IT    D4_  rfl 


and  is  thus  found  to  be  onlv 


lonqi-^ 

10:»;) 
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it  was  fouad  hanging  from  the  top  of  ihe  cavity  as   in  the 

following  figure — 

Fi  J.  2. 


and  its  formation  is  probably  due  to  the  immense  contractive 
force  of  the  solidifying  mass,  drawing  down  some  still  semi- 
fluid metal  from  the  neck  of  the  ingot  into  the  cavity,  the 
conditions  necessary  for  the  production  of  such  a  curiously 
formed  mass  may  be  rare,  but  as  these  cavities  are  not  often 
visible  inside,  stalactitic  forms  may  often  be  present. 

The  second  example  I  bring  before  your  notice  as  it 
presents  an  interesting  contrast  to  the  one  just  described,  it 
is  not  one  of  mj-  own  observation  but  as  it  is  one  of  the 
most  interesting  cases  of  segregation  in  steel  ingots  j-et 
described,  it  is  quite  worth  reproduction  here,  especially 
as  there  has  not  yet  been  any  notice  of  it  in  our  Journal. 
The  account  is  given  in  "  Stahl  und  Eisen,"  Jul}-  11,  1891. 

A  Bessemer  steel  casting  7  tons  in  weight  was  made  at 
the  works  La  Louviere,  Belgium,  for  a  large  roll ;  this 
was  found  to  ha\  e  a  large  pipe  or  contraction  cavity,  as  in 
the  fieure. 


Fia-. 


W  4-»' 


Thi<  ca\it3-  was  measured  and  found  to  be  4  in.  wide  x 
6  in.  m  depth.  The  lower  portion  of  it  was  perfectlj'  sound 
and  the  surface  of  the  top  portion  being  quite  spongy. 
At  the  bottom  of  the  cavity  there  laj-  a  large  cake  which 
was  easily  detached  with  a  chisel ;  this  cake  was  2  in.  in 
diameter  and  ^  in.  thick.  The  following  series  of  analyses 
were  made : — 


P. 


Mn. 


Teeming  sample O'-li  0-3:j6  O'OSi)  .  O'OTl-  0-97 

Upper  jounial  of  roll 0'215  0"33S  ..           ..  O'til 

Lowei- journal  of  roll 0"314  Ol'S  ..           ..  09S 

Interior  of  roll  12  in.  below  0'309  ;  0'252  ,  0'077  !  1"055  0*9G 

thfi  cavity.                                                         \  i 

Under  surface  of  cnvify  sup-  CGS  0'326  j  O'SIS  j  0'325  1"49 

povtins  tlio  cake.  i 

Cakeitself l-27i  OMl    '  O'ToS  '  O'rHS  I'OS 


This  cake  no  doubt  owes  its  origin  to  the  core  of  impure 
metal  having  been  gradually  squeezed  up  into  the  cavitv. 


That  globules  of  sulphide  or  phosphide  of  iron  should  be 

found  on  the  outside  of  iron  castings  is  not  surprising,  but 
it  is  difficult  to  account  for  the  formation  of  small  globules 
varying  in  size  from  ^  to  ^  inch  in  diameter  sometimes 
found  on  the  outside  of  large  steel  castings,  and  possessing 
the  following  characteristics.  They  are  remarkable  to 
begin  with  in  that  they  have  a  perfectly  white  coating  which 
was  found  to  be  almost  chemically  pure  silica.  On  striking 
these  globules  with  a  hammer,  a  few  of  them  broke  with  a 
white  spiegel-like  fracture,  and  contained — 

Per  Cent. 

Combined  carbon 5'24 

Manganese 0'30 

The  others  partially  flattened  out  and  then  broke  with  a 
dark  graphitic  fracture.  These  were  sufficiently  numerous 
to  make  a  complete  analyses  : — 


Iron 

Combined  carbon. 
Graphitic  earbon  , 

Silicon 

Manganese 

Sulphur 

Phosphorus 


94-70 

.. 

1-00 

0-35 

2-51 

Ti-aces 

0-68 

0-30 

0-20 

0-80 

0-17 

0-Oi 

0-14 

0*05 

In  the  second  column  is  given  the  composition  of  the 
steel  itself.  It  is  puzzling  both  why  the  coating  should  be 
of  pure  silica,  and  also  why  the  globules  should  differ  so 
much  in  their  composition,  as  they  both  came  from  the 
same  casting. 

On  breaking  pig-iron  there  is  often  noticed  a  peculiar 
fine  grained  patch  near  the  centre  of  the  fractured  surface, 
the  following  analyses  are  of  interest  as  showing  that  there 
may  occasional!}-  take  place  a  redistribution  without  the 
usual  attendant  alteration  in  any  of  the  other  elements. 

A  =  composition  of  fine-grained  patch. 
B  =  composition  of  surrounding  metal. 


A. 


B. 


Manganese 

Combined  carbon  , 
Graplilea  carbon . . 

Silicon 

Sulphur , 

Phosphorus 

Copper 


0-92 

0-91 

2-93 

3-60 

0-.39 

0-44- 

2-42 

2-42 

0-036 

0-036 

0-033 

0-033 

0-10 

0-10 

A  case  such  as  the  following  must  not  be  confounded 
with  'segregation  very  often  on  breaking  gits  from  steel 
castings,  a  dark  portion  is  found  in  the  centre  of  the 
fracture.  If  this  be  examined  a  very  high  carbon  is  found, 
as  is  shown  in  the  following  example  : — 


Centre. 


Surround  in;; 
Metal. 


Carbon 1-4,5  0-.33 

Manganese O'Gl  j  OS 

Sulphur 0-05  j  0035 

Phosphorus 0-063  Q-OG 

Silicon 0-40  0-42 


This  effect  is  due  to  the  fact  that  it  is  the  practice  to 
throw  considerable  quantities  of  charcoal  blacking  upon  the 
top  of  the    feeder,  and  this  highly  carbonises  the  steel  still 
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fluid  there;  as  tho  castin;^  solidifies  this  highly-carhonised 
stii'l  is  drawn  down  throiifjh  the  centre,  iind  ht-iK-e  tlie 
dark-coloiiri'd  central  jjortion  found  on  breakin<r. 

Many  yiars  ago  I  drew  attention  to  tlie  fact  that  in  a  ])ig 
of  very  rich  silver-lead  allity  the  central  and  ui>i)er  portions 
contained  less  silver  tlian  fheniothcr-nietal,  the  extent  of  the 
variation  is  sdinctinies  very  <,neat ;  and  as  (lie  following  'lii'ee 
■oxanipies  are  particularly  good  examples  of  tiiis,  it  may  be 
-some  excuse  for  recurring  to  tliis  subject. 

The  figure  will  sIioav  the  position  from  wliieli  the  portions 
vere  obtained  for  the  assays. 

Fig.  4. 


the  top  and  bottom  portions  being  ea:}i  ^  in.  from  the  outside 
ssurface  of  the  pig. 

A. 

Silver  per  Ton. 
0/s.  dwt.  grs. 

Top .'JSU    17    20 

"Middle 390      7      8 

IJottoiu lot      1    16 

Dillereiice  =  23  oz.    3    20  between  top  and  bott:)m. 

R. 

Top 320    13      8 

TMiddle 373    It    12 

Bottom 3S1    10    23 

DitTereuce  =  5t  oz.    7    It. 

c. 

Top 107  oz.  IG  0 

Middle 13(5  7  16 

Bottom 139  9  16 

Difference  -  32  oz.    13  16. 

The  following  results  from  a  rich  antimonial  lead  are  also 
of  interest.     The  portions  taken  the  same  way  gave — 
For  antimony — 

Per  Cent. 

Top 19-30 

Middle 19-93 

Bottom 19-20 

For  copper — 

Per  Cent. 

Top 2-13 

^Middle 1-62 

Bottom 0-63 

The  silver  found  was — 

Silver  per  Ton. 

Top 50  oz.  13    23 

Middle ^ 39  4      0 

Bottom 5.5         3      2 

The  above  variations  in  the  copper,  leaving  the  antimony 
practically  stationary,  are  particularly  interesting  in  view 
of  the  fact  that  it  has  found  that  in  combinations  of  lead, 
antimony,  and  copper,  the  copper  and  antimony  unite  and 
separate  from  the  lead. 

In  concluding  this  short  paper,  my  object  has  been 
simply  to  bring  before  your  notice  new  fa'jts,  bearing  in 
mind  the  enormous  quantity  of  apparently  conflicting 
evidence  relating  to  the  subject  of  segregation  generally,  I 
think  any  apology  for  neglect  of  theoretical  considerations 
unnecessary. 


OX    TiiK   i\fm:i;nxe    ok    AIJ'.MIXIU.M  ttpo.v 

THK  (  AUIJOX  IX  KI<:ilIU)-CAUBON  .\LLOY.S, 
-AND  THI-:  Sl'HCIFIC  GH.WITY  OF  I'UJiE 
KKliUlJ  .\LU.\IIN1U.\I. 

nv  T.  w.   no(;fj. 

Fauaday  himself  introduced  aluminium  into  the  iron  and 
steel  world,  he  ascribed  the  excellent  <|ualitics  of  wootz  to 
the  presence  of  this  element,  and  he  also  claimed  to  have 
reduced  alumina  by  means  of  carbon  anrl  iron  together, 
these  observations  have  never  been  corrob<trated  by  anyone ; 
it  is  not  to  be  wondered  at  therefore  that  this'  beautifui 
metal  has  frequently  deceived  other  observers. 

In  the  present  short  paper,  I  wish  to  describe  a  few  alloys 
with  special  reference  to  the  reputed  property  thnt  alumi- 
nium is  supposed  to  possess  in  changing  the  combined  carbon 
to  the  graphitic  state  when  added  to  ferro  carbon  allojs. 

It  maj-  be  well  in  the  fir.>t  place  to  remember  tiiat  a  clear 
distinction  must  be  drawn  between  graphitic  carbon  sepa- 
rated as  such,  and  found  floating  upon  the  top  of  the  fluid 
mixture,  and  that  ])recipitated  and  held  in  suspension  during 
the  solidification  of  the  alloy. 

It  was  formerly  believed  that  the  conditions  of  solidifica- 
tion after  complete  fusion  and  the  temperature  at  which 
the  fusion  had  been  effected  determined  in  great  measure 
whether  carbon  was  retained  in  one  state  or  the  other; 
apart,  however,  from  the  fact  that  rapidity  of  cooling 
favours  tha  retention  of  carbon  in  tho  combined  state  it  is 
certain  that  the  elements  silicon  and  manganese  have  a 
much  more  important  influence,  in  this  respect  these  elements 
act  in  opposition  to  each  other,  the  manganese  raising  the 
limit  of  saturation  and  retaining  the  carbon  in  the  combined 
state,  silicon  reducing  the  limit  of  saturation  and  inducing 
the  separation  of  graphite. 

In  preparing  the  allocs  which  1  exhibit,  the  materials  used 
have  been  such  as  to  reduce  the  quantity  of  bodies  other 
than  carbon,  iron,  and  aluminium,  to  a  minimum,  the  results 
thus  obtained  are  of  great  interest  as  they  in  every  case 
show  that  the  carbon  is  retained  in  the  combined  state. 

In  the  first  experiment  5  lbs.  of  pure  aluminium  was  added 
to  pure  Swedish  pig-iron,  a  sample  in  which  the  carbon  was 
nearly  entirely  in  the  graphitic  state  being  used,  these 
were  melted  separately-,  and  then  mixed  and  poured  back 
several  times,  a  proportion  of  dross  was  formed  which 
increased  in  quantitj'  each  time  the  mixture  was  poured 
back,  the  weight  of  dross  formed  was  .3  lbs.,  and  it  contained 
2*  1  per  cent,  carbon,  the  remainder  being  a  mixture  of  alloy 
with  highly  aluminous  slag. 

The  alloy  weighed  42  lbs.,  and  it  contained — 

Per  Cent. 

Ahnninium 11-3) 

Silicon 0-51 

Carbon  combined S'U 

Carbon  srapliitic Traces. 

The  original  pig-iron  containing  3  •  90  per  cent,  carbon  of 
which  0-65  was  in  the  combined  state. 

As  the  repeated  pouring  back  increased  the  amount  of 
separated  matter,  the  experiment  was  conducted  over  again 
and  the  mixture  poured  into  the  mould  at  once  after  the 
melted  pig  had  been  poured  into  the  aluminium,  this 
alloy  contained  9-62  per  cent,  aluminium,  a  larger  quantity 
of  pig-iron  being  used  and  the  combined  carbon  was  found 
to  be  3-85  per  cent,  and  the  graphitic  carbon,  none;  just  at 
the  moment  of  solidification  there  was  a  slight  efflorescence 
of  graphite  on  the  surface  of  the  alloy,  but  there  was  none 
present  in  the  mass. 

Another  experiment  was  conducted,  using  in  place  of 
Swedish  pig,  the  hardest  converted  bar  steel,  with  an  addi- 
tion of  charcoal,  for  the  additional  object  of  ascertaining 
the  limit  of  saturation  with  carbon,  in  a  high  percentage, 
ferro-aluminium,  the  result  obtained  was — 

Aluminium 17-70 

Carbon  combined 2  - ;ii  )  .. . , . 

Carbon  an-apliitic  0*21  •* 

This  alloy  was  broken  up  into  small  pieces  and  smelted 
with   a   large   excess   of    charcoal,   there   being   sufficient 
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present  to  raise  the  proportion  by  4  per  cent.,  the  result 

obtained  was — 

Aluminium 17 '18 

Carbon  combined 2"81  'i  o.„., 

Carbon  graphitic 0"21.*' 

it  is  therefore  evident  that  the  limit  of  saturation  with 
carbon  is  about  3  per  cent,  -when  the  aluminium  is  nearly 
18  per  cent. 

A  ferro-mangAnese  containing  18  per  cent,  manganese 
would  retain  double  this  quantity  of  carbon  and  ferro- 
silicon  barely  one  quarter  as  much. 

It  may  be  of  interest  in  connection  with  these  alloys 
containing  carbon  to  compare  them  with  some  in  which 
this  element  has  been  excluded,  and  specimens  are  shown 
hanng  the  following  composition  : — 


Xo.  1. 


No.  2. 


Iron 89-90  79'86 

Manganese Traces  '  Ti-aces 

Carbon O'll  '  0-07 

Silicon O'OGo  |  0-Oi 

Sulphur O'OIO  Tmces 

Phosphorus 0"037  ,  0'03 

Aluminium '         9-62  '  20'00 

These  alloj'S  are  most  beautifully  crystalline  and  lustrous, 
and  do  not  readily  tarnish.  The  lower  percentage  alloj'  can 
scarcely  be  distinguished  in  appearance  from  the  specimen 
of  phosphor  tin  which  is  placed  beside  it. 

With  regard  to  the  specific  gravity  of  pure  ferro 
aluminium,  these  two  latter  specimens  gave  an  excellent 
opportunity  of  comparing  the  actual  with  the  calculated 
value. 

The  pieces  were  in  each  ease  dipped  several  times  in 
boiling  water  and  then  cooled  before  finally  weighing  ;  risk 
of  error  through  the  presence  of  retained  air  bubbles  was 
thus  reduced. 

The  9  •  62  per  cent.  Al  alloy  was  found  to  have  a  specific 
gravity  of  6*99,  the  calculated  value  being  6*54  to  6*65, 
according  as  the  figures  7*80  or  7  •  88  are  taken  for  iron, 
and  2  •  6  or  2  •  70  for  the  aluminium. 

The  20  per  cent.  Al  alloy  possesses  a  specific  gravity  of 
G'31,  the  calculated  value  varying  from  5' 59  to  .5 '69. 

The  densities  of  the  alloys  are  thus  shown  to  be  decidedly 
higher  than  the  calculated  values. 

The  following  specimens  were  shown  to  illustrate  this 
paper  :  — 

1 .  Pure  ferro  aluminium  containing  20  per  cent.  Al. 

2.  Pure  ferro  aluminium  containing  9  •  6  per  cent.  Al. 

3.  Ferro  carbon  aluminium  showing  the  carbon  in  the 
combined  state.     Al  =  11  •  30  per  cent. 

4.  Ferro  carbon  aluminium  showing  the  carbon  in  the 
combined  state.     Al  =  9-62  per  cent. 

5.  Ferro  carbon  aluminium,  showing  that  aluminium  may 
overpower  the  influence  of  other  bodies,  and  induce  chilling. 
Al  =  9  •  82  per  cent. 

6.  Pure  Swedish  pig-iron,  showing  most  of  the  carbon  in 
the  graphite  state. 

7.  Pure  converted  bar  steel,  showing  the  carbon  in  the 
combined  state. 

8.  Ferromanganese  aluminium,  showing  the  carbon  in 
the  combined  state. 

9.  A  specimen  of  the  first  ferro  aluminium  sent  to  this 
country  bj'  the  Cowles  Company,  showing  the  carbon 
principally  in  the  graphite  state,  owing  to  the  influence  of 
elements  other  than  aluminium. 

1 0.  Pure  Swedish  pig  iron  with  the  addition  of  aluminium, 
showing  the  change  from  the  graphite  to  the  combined 
state  of  the  carbon. 

11.  The  steel  stalactite  referred  to  in  the  paper  on 
segregation. 
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THE  MORDANTING  OF  WOOL  WITH 
CHRO:Mir.M. 

nY    L.    I.IECRTI    AXD    J.    .7.    IILMMEL. 


Part  I. 

Dr.  SciiuxcK  savs  in  his  "  Remarks  on  the  Theory  of" 
Dyeing  "  (this  Journal,  Yol.VII.,  p  819,  1888).  "The  dyeing 
of  woollen  fabrics  has  had  much  less  attention  paid  to  it,  so 
far  as  the  principles  involved  are  concerned,  than  that  of 
cotton  dyeing."  In  recent  years  there  have  certainl)- 
appeared  several  more  or  less  important  papers  with  t)ie 
object  of  explaining  the  cheniistiy  of  the  dyeing  process,, 
still  we  are  very  far  indeed  from  having  attained  finality 
in  this  matter.  As  so  often  happens  in  life  itself  the  end, 
seems  more  difficult,  if  not  impossible,  to  reach  whenever 
the  first  steps  have  been  taken. 

.  Already  in  18.53  Camille  Koechlin,so  full  of  achievement 
in  connection  with  calico-printing,  refers  to  wool  (Bull.. 
Soc.  Ind.  de  Mulhouse,  November  2nd,  1853)  as  "cette 
fibre  reveche  qui  n'admet  pas  nos  doubles  decompositions- 
froides,"  and  then  he  proceeds  to  point  out  some  difficulties 
which  the  fibre  presents. 

If  for  example,  the  question  is  to  produce  Prussian 
Biue  (Fe-  C'l^)  on  wool.  According  to  the  following 
equations — 

I. 

2  FeaCSOJa  +  3  K4FeCy6  =  FeX'yig  +  6  X.SO4. 

II. 
2  Fe.(0H)6  +  3  H.FeCy  =  Fc;(;y,s  +  12  11,0 

the  process  of  formation  is  extremely  simple,  and  indeed 
the  production  of  this  colour  on  calico  presents  no 
difficulty.  The  material  has  simply  to  be  padded  in  * 
suitable  iron  solution,  then  passed  through  cold  alkali  in 
Older  to  precipitate  ferric  hydrate  on  the  fibre,  and  after 
washing  the  material  must  be  passed  through  a  bath  of 
hjdro-ferro-cyanic  acid,  whereby  the  blue  is  immediately 
developed. 

\Vith  silk  the  difficulties  are  j-lready  very  much  greater,, 
more  concentrated  baths  have  to  be  employed  and  the 
operations  must  be  many  times  repeated  in  oi'der  to  fix  the 
necessary     amount    of    ferric     hydrate    upon    the    fibre. 
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Further,  during  the  development  of  the  cnlour,  it  is 
piiieticiillv  impossible  to  work  in  cold  baths,  and  the 
opeiiitioii  must  be  assisted  by  heat.  This  seems  to  be 
necessitated  by  reason  of  Iho  behaviour  of  the  silk  itself, 
which,  unlike  cotton,  is  a  solid  fibre,  and  offers  therefore 
much  firealer  hindrance  to  the  penetration  of  the  different 
solutions.  It  is  (luite  possible  indeed  that  the  different 
behaviour  exhil)ited  (Iurin<:-  the  various  operations  of 
dviinj^,  by  silk,  wool,  anil  cotton,  is  not  nnfreiiuently  due 
to  the  diherenee  in  their  degree  of  permeability,  which  is 
not  inconsiderable.  For  example,  in  the  case  before  u  ;,  it 
is  practically  impossil)le  to  mordant  wool  effectually  by 
padding  in  a  cold  solution  of  an  iron  salt,  lienee  the  dyer  is 
compelled  to  adopt  a  totally  different  nietlind. 

Many  of  the  older  publications  which  refer  to  wool- 
dycini:  are  of  comparatively  little  worth,  since  the 
exi)erinients  recorded  lack  the  necessary  traits  to  give 
them  a  scientific  value,  moreover  the  conclusions  arc 
entirely  incorrect  acd  more  or  less  fanciful.  Even  now 
wherever  the  results  published  refer  to  experiments  which 
hav'^  been  made  under  different  conditions  and  without  the 
nseofecpiivalent  amounts  of  the  several  ingredients  employed, 
the  ditlieulty  of  arriving  at  proper  conclusions  is  increased. 
FurtluT,  works-chemists  connected  with  practical  wool- 
(Iveing  appear  to  be  niucli  more  reserved  and  secretive 
than  tlieir  colleagues  connected  witli  calico-printing,  and 
there  is  little  doubt  that  in  consequence  of  this  fact  many 
important  obser;ations  aie  lost,  which  otherwise  would 
well  repay  research  and  thereby  add  to  our  stock  of 
scientific  knowledge. 

The  study  of  the  chemical  reacfiocs  which  occur  in 
cotton-dyeing  presents  for  the  most  part  little  or  no 
dithcult}',  and  since  the  processes  can  be  almost  as  readily 
followed  as  if  they  were  conducted  in  a  test  tube  few 
contradictions  are  met  with.  On  the  other  band,  the  same 
studv  in  connection  wiih  wool-dyeing  is  one  of  extreme 
difficultv,  especially  the  analytical  part  of  the  work. 

A  closer  examination  of  the  difficulties  will  verify  this 
statement — 

1st.  Ud  to  the  present  chemically  pure  wool-fibre  is 
unknown  to  us.  The  analyses  of  some  authors  show 
the  presence  of  as  much  as  3-23  per  cent,  ash  with 
0*29  per  cent.  SiOo,  and  our  own  tests  show  the  constant 
presence  of  a  little  CaO  and  FeoO.j. 

2nd.  The  percentage  of  sulphur  iJresent  varies 
enormously  according  to  different  observers,  a  fact  which 
is  scarceh'  to  be  wondered  at  considering  that  its 
determination  is  not  easy.  Eibra  gives  0*8 — 0  -09  per  cent., 
Chevreul  1"78  per  cent.,  Grothe  1-3 — 3 '4  per  cent., 
Fresenius  3  "44 — 3  "48,  and  so  on.  Part  of  the  sulphur 
certainly  seems  to  be  organically  combined,  while  another 
portion  is  more  readily  removable  hj'  a  treatment  with 
alkali. 

3rd.  Notwithstanding  the  most  careful  scouring,  certain 
impurities  always  remain  in  the  wool,  and  to  these  must  he 
added  such  as  result  irom  incomplete  and  careless  scouring, 
for  example :  insoluble  soaps  of  calcium,  magnesium, 
aluminium  and  iron,  which  once  fixed  on  the  wool,  practi- 
cally caunot  be  entirely  removed  ;  further,  there  may  be 
present  alkali  acquired  during  the  scouring,  or  sulphurous 
and  sulphuric  acid  from  the  bleaching,  &c. 

4th.  Owing  to  the  impermeable  character  of  wool  even 
the  mere  washing  of  mordanted  wool  presents  difficulties. 
It  is,  indeed,  impossible  to  -wash  away  completely  and 
quantitatively,  even  when  the  rinsing  is  continued  for 
several  davs,  that  portion  of  the  mordant  solution  adhering 
to  or  penetrating  the  wool-fibre,  but  which  is  not  absolutely 
fixed.  Hence  one  is  compelled  to  abandon  for  the  present 
the  analysis  of  the  mordanted  material,  since  not  only  are 
the  difficulties  connected  with  it  too  great,  but  it  demands 
also  far  too  much  time. 

We  have,  therefore,  endeavoured  to  form  some  idea  of 
the  quantity  and  composition  of  the  mordant  fixed  on  the 
wool  in  the  following  manner  :  The  weighed  wool  (10 
grms.)  w^as  mordanted  in  tared  dyed  vessels  using  600 
grms.  liquid,  and  the  evaporated  portion  was  subsequently 
made  up  with  distilled  water — i.e.,  till  the  whole  again 
weighed  exactly  GOO  grms. — before  measuring  off  a  certain 
portion  for  analysis.     The  difference  between  the  amount 


of  the  various  constitucntn  of  the  mordant  employed  and 
that  found  to  remain  in  the  w/istc  mordanting  liquor  was 
considered  as  having  been  fixed  on  the  fibre.  Even  this 
method  is  not  wholly  free  from  ol)jectioiis,  but  in  the 
absence  of  satisfactory  methods  of  analysis  one  must  rest 
contect  with  what  is  attainable. 

The  most  im])ortant  mordants  in  wool-dyeing  are  cer- 
tainly the  chromium  mordants — indeed  they  have  been 
called  the  mordants  of  the  f utinc ;  and  C.  Koechlin  says 
of  chromic  oxide  "  e'est  la  base  la  plus  resistante,  celie  qui 
determine  le  plus  d'iiisolubilite  et  de  solidite."  llence  our 
original  idea  was  to  confine  our  attention  solely  to  the  study 
of  chromium  mordants.  As  the  work  proceeded,  however, 
we  felt  comiielled  to  turn  aside  occasionally  from  the  path  at 
first  pursued,  with  the  object  of  gaining  a  deeper  insight 
into  the  general  behavi'jur  of  the  wool-fibre.  Our  con- 
tribution, however,  must  only  be  regarded  as  tentative  and 
incomplete,  many  workers  are  required  before  one  can 
attain  to  anything  like  a  full  knowledge  of  the  question, 
hence  it  is  very  desirable  that  as  many  as  possible  should 
attack  this  wide  and  difficult  field  of  investigation.  We 
quite  agree  with  Howman  when  he  says  in  his  work  on  the 
"  Structure  of  the  Wool  fibre,"  on  page  348, "  we  have 
probably  more  to  learn  chemically  than  mechanically,  hut 
this  knowledge  is  more  difficult  to  acquire."  It  is  perhaps 
well  to  point  out  that  there  is  a  world  of  difference 
between  the  experiments  of  the  theoretical  and  practical 
man.  The  dyer  finds  himself  deeply  interested  at  different 
times,  first  with  one  then  with  another  detail,  chiefly 
because  he  desires  to  obtain  some  particular  result  either 
in  a  cheaper  manner  or  in  shorter  time,  or  perchance 
because  he  is  compelled  to  make  some  progress  either  in 
consequence  of  the  complaints  of  the  manufacturer  or 
because  of  competition.  The  experiments  of  the  investigator 
on  the  other  hand  aim  at  embracing  a  -wider  area,  and  he 
endeavours  to  take  up  a  higher  and  more  ideal  standpoint 
from  which  to  obtain  newer  and  more  general  views. 
Unfortimateiy  this  method  and  the  value  of  such  work  is  as 
a  rule  very  much  under-rated  by  practical  men.  How 
unpleasant  it  is,  for  example,  for  the  chemist  to  have  his 
suggestions  met  with  the  oft-repeated  remark,  that  to  carry 
them  out  would  be  far  too  expensive.  Apart  from  the  fact 
that  on  closer  examination  this  is  often  found  not  to  be  the 
case,  indeed  the  very  opposite  sometimes  occurs,  it  not 
unfrequently  happens  that  the  apparenth-  greater  expendi- 
ture is  amply  compensated  for  by  more  certain  work, 
brighter  and  faster  colours,  and  such  as  injure  the  fibre  less. 
It  is  scarcely  conceivable  that  a  calico-printer  would  refuse 
to  use  citric  acid,  lime  juice,  tartaric  acid,  &c.  because  of 
their  comparatively  high  price,  whereas  even  now  many  a 
dyer  of  equal  standing  believes  that  he  can  substitute  for 
the  above  substances,  more  particularly  for  tartaric  acid,  the 
cheaper  sulphuric  acid,  just  because  he  is  not  aware  of  the 
fact  that  in  many  cases  they  exercise  totally  different 
effects. 

1.  Bichromate  of  Polash  as  a   Mordant  for  Wool. 

This  is  a  subject  to  which  of  late  years  a  good  deal  of 
attention  has  been  directed,  and  respecting  which  much  has 
been  written.  Although  the  details  connected  with  the 
application  of  bichromate  of  potash  to  wool  seem  to  be  less 
complex  than  with  other  mordants— e..^.,  chrome-alum,  the 
views  concerning  it  as  expressed  by  different  writers  show 
considerable  divergence. 

It  is  interesting  to  note  that  the  first  to  observe  the 
formation  of  a  chrome  and  logwood  black  was  Kunge,  its 
practical  application  being  suggested  by  Prof.  Leykauf 
(_Xurnberg). 

Camillelvoechlin  (1853)  first  drew  attention  to  the  extra- 
ordinary fastness  of  the  chrome  dyes.  Already  before  this 
English  dvers  had  made  considerable  use  of  bichromate  of 
potash  as  a  mordant,  but  they  considered  that  the  colours 
obtained  by  its  aid  were  not  so  fast  as  those  given  by  iron 
and  copper  mordants.  No  doubt  this  was  owing  to  the  fact 
that  they  employed  it  chiefly  in  dyeing  logwood  blacks. 
Since  the  early  days  it  does  not  appear  that  any  important 
changes  have  been  made  in  the  mode  of  applying  bichromate 
of  potash  to  wool,  at  most  it  is  now  used  in  smaller  proportion 
than  formerly,  but  even  this  is  uncertain,  so  meagre  is  the 
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literature  on  the  subject.  This  fact  suggests  by  the  way,  the 
desirability  of  the  oWer  dyers  of  to-day  fiiruishiug  the 
material  for  a  history  of  dyeing,  for  there  are  no  doubt 
locked  up  in  their  note-books  interesting  observations 
■worthy  of  examination  and  study  if  they  were  only  ren- 
dered accessible. 

Before  proceeding  to  give  details,  it  is  necessary  to 
desciibe  how  all  our  mordanting  and  dyeing  experiments 
have  beon  carried  out.  Xot  unfreqneutly  there  appear  to  be 
contradictions  between  what  is  observed  in  practice  and  in 
the  laboratory  of  the  chemist,  and  it  is  well  to  explain  how 
these  may  arise  and  to  reconcile  if  possible  the  apparently 
contradictory  statements  sometimes  met  with. 

It  must  be"  at  ooce  conceded  that  it  is  altogether  impossible 
to  work  in  the  practical  dye-house  and  in  the  laboratory 
€xacth-  under  the  same  conditions^  In  the  experimental 
dye-house  of  the  Yorkshire  College,  for  example,  10  grm. 
patterns  of  woollen  cashmere  are  worked  in  each  dye 
vessel,  stirring  almost  continuously  with  a  glass  rod,  and 
keeping  the  material  as  much  as  possible  below  the  surface 
of  the  liquor.  In  practice,  on  the  other  hand,  a  certain 
portion  of  the  fabric,  as  it  passes  over  the  viiuch  of  the  dye- 
bath,  is  always  exposed  to  the  air,  hence  cooling  and  evapo- 
ration takes  place.  In  this  case,  therefore,  it  is  very  probable, 
when  dyeing  with  logwood  in  an  alkaline  bath,  i.e.,  one  con- 
taining chalk,  a  U'^eful  oxidation  of  the  colouting  mutter  takes 
place.  Another  and  perhaps  more  important  difference  is 
that  in  the  laboratory  the  bath  boils  down  and  becomes 
more  concentrated,  whereas  in  practice,  when  the  steam  is 
blown  direct  into  the  dye  liquor,  the  bath  becomes  more  and 
more  dilute  through  condensation  of  the  steam.  This  con- 
densation is  frequently  so  considerable,  that  a  portion  of  the 
liquor  has  to  be  run  off  to  enable  one  to  continue  the  dyeing 
process.  If  we  attempt  in  the  laboratory  to  work  with  the 
small  proportion  of  water  with  respect  to  cloth,  which  the 
practical  man  on  economical  grounds  feels  bound  to  employ, 
the  dyed  patterns  are  apt  to  be  spotted  and  irregular,  and 
hence  unsuitable  for  exact  comparison.  Generallj'  speaking, 
the  amount  of  water  employ  ed  by  the  practical  dyer  is  about 
30  times  the  weight  of  the  cloth. 

After  demonstrating  the  importance  connected  with  the 
concentration  of  the  mordant  and  dye-baths  by  preliminary 
experiments,  we  decided  to  use  600  cc.  water  per  10  gruis. 
wool.  The  apparatus  employed  consisted  of  a  large 
copper  sand-tray  suitable  for  holding  eight  glass  beakers. 
After  thoroughly  wetting  out  the  patterns  they  were 
entered  into  the  cold  solutions,  which  were  then  gradualh' 
heated  to  the  boiling  point  in  the  course  of  one  hour,  this 
temperature  being  then  maintained  for  \\  hours.  The 
patterns  were  afterwards  squeezed  through  rollers  and  well 
washed  in  a  large  quantity  of  water,  then  squeezed  and 
washed  in  fresh  water  several  times,  and  finally  squeezed 
again.  In  some  cases  the  patterns  or  portions  of  them 
were  passed  through  a  cold  dilute  alkaline  solution,  then 
washed  and  squeezed. 

Special  importance  is  attached  to  the  amount  of  water 
employed,  because  as  will  be  seen  in  a  subsequent  paper,  a 
peculiar  dissociation  occurs  in  the  case  of  alum  mordants, 
and  the  extent  to  which  it  takes  place  depends  ess?ntially 
upon  the  amount  of  water  used,  i.e.,  upon  the  state  of  dilu- 
tion of  the  mordant.  It  \v  evident,  too,  that  the  amount  of 
acid  to  be  added  to  a  bath  to  prevent  such  dissociation 
must  depend  upon  the  concentration  of  the  bath.  Suppose, 
for  example,  one  gram  ferric  nitrate  is  dilated  with  300, 
600,  900  cc.  water  respectively ;  in  order  to  avoid  precipi- 
tation through  the  formation  of  basic  salts,  experiment 
shows  it  to  be  necessary  to  add  2.16,  2.47,  2.7  cc.  normal 
liydrochloric  acid,  that  is,  amounts  which  stand  in  the  ratio, 
1,  1.14,  1.25,  or  equal  to  a  difference  of  25  per  cent. 
The  practical  inference  to  be  drawn  from  this  is,  that  the 
addition  of  such  amounts  of  acid  as  give  good  results  with  a 
bath  containing  900  cc.  may,  with  a  bath  containing  only 
300  cc,  act  very  injuriously  in  certain  cases,  and  vice 
versa. 

Many  contradictions  may  occur  therefore  through 
neglecting  this  point,  and  it  explains  too  the  reason  of  the 
great  differences  noticed,  for  example,  in  the  recipes  given 
for  single-bath  processes,  for  dyt-ing  with  the  acid  azo- 
colours,  benzidine  colours,  &c. 


The  different  statements  met  with,  as  to  the  amount 
of  bichromate  of  potash  to  employ,  also  the  utility  of  the 
addition  of  acid  as  well  as  its  relative  proportion,  are  for 
the  most  part  to  be  ascribed  to  the  varying  quality  of  the 
water  employed,  apart  from  any  alkali  still  left  in  the  wool 
from  the  scouring  process,  a  ciicumstance  already  referred 
to  by  other  writers.  According  to  Knecht  wool  takes  up 
from  neutral  chromate  of  potash  only  36  per  cent.,  and  from 
bichromate  of  potash  only  48  per  cent,  of  the  amount  of 
chromium  which  it  fixes  when  boiled  in  a  bath  of  chromic 
acid  itself. 

An  addition  of  calcium  acetate  to  the  chrome  bath  has 
already  in  the  ordinary  course  of  our  students'  experimental 
work,  been  found  to  give  bad  results,  and  it  is  more  than 
probable  therefore  that  the  chromates  of  calcium  and 
magnesium  behave  similarly  to  the  chromate  of  potassium. 
It  may  be  accepted  indeed  that  the  loss  of  chromium  due  to 
the  use  of  hard  water  rich  in  bicarbonates  of  lime  and 
magnesia  is  considerable,  and  that  in  such  cases  the  addition 
of  acid  to  neutralise  these  earths  cannot  but  act  beneficially. 

The  most  detailed  and  important  data  referring  to  the 
action  of  bichromate  cf  potash  in  the  mordanting  of  wool 
are  those  of  Knecht  and  Nietzki.* 

With  respect  to  bichromate  of  potash  when  used  alone, 
i.e.,  without  the  addition  of  acid,  Knecht  advances  the 
following  theory :  Under  the  influence  of  the  wool  (in 
consequence  indeed  of  its  attraction  for  the  chromic  acid) 
the  bichromate  of  potash  is  decomposed,  chromic  acid  is 
fixed  upon  the  fibre,  being  chemically  combined  with  it,  and 
there  remains  essentially  neutral  chromate  of  potash  in  the 
bath  thus  : — 

KXroO;  +  HoO  =  HjCrO^  +  KXrO^ 

Xietzki  states  that  in  addition  to  this  a  reducing  action 
takes  place,  which  he  expresses  by  the  formula — 

5  (luCr.O-)  =  5  (KoCrO^)  +  Cr2(Cr04)3  +  30. 

Turther,  in  accordance  with  the  following  equatiouj 
Xietzki  considers  that  alkali  is  liberated,  thus  :  — 

KoCr.O;  +  ILO  =  2  (CrOs)  +  2  KHO. 

Knecht  has  replied  to  Xietzki's  views,  and  expresses  the 
fear  that,  if  correct,  the  wool  would  suffer  through  the 
action  of  alkali  and  oxygen,  in  accordance  with  the 
following  equation  :  — 

5  (KjCr.O-)  -r  5  HoO  =  Cr.,(Cr04)3  +  lo  KHO  +  9  Oo 
Unfortunately  this  equation  has  an  error  in  it  which   if 
corrected  in  the  following  manner — 

5  (KjCr.O-)  +  5  R,0  =  2[Cro(Cr04)3]  +  10  KHO  +  3  0; 
would  reduce  the  defect  of  oxidation  to  one-third.  This 
danger,  however,  is  not  so  serious  when  the  matter  is  con- 
!  sidered  from  the  practical  point  of  view.  When  three  per 
cent,  bichromate  of  potash  is  employed,  the  above  five  mols. 
}  KoCr.,0^  represent  1-475  kilos,  bichrome  for  49' 166  kilos, 
wool.  This  last  number  must,  however,  be  trebled,  since 
according  to  Knecht  only  one  per  cent,  bichromate  is  actually 
utilised;  this  makes,  therefore,  147 -5  kilos,  wool  on  which 
six  atoms,  i.e.,  96  grms.  of  oxygen  can  act.  Further,  those 
who  have  endeavoured  to  calcine  wool  will  know  full  well 
how  difficult  the  operation  is,  and  what  a  large  amount  of 
oxygen  is  required  to  complete  the  operation.  All  this 
tends,  thei-efore,  to  show  that  the  fear  of  destroying  the 
word  by  oxidation  is  unfounded.  As  to  the  caustic  alkali, 
its  destructiv*  action  is  removed  very  largely,  if  not  entirely, 
in  consequence  of  its  combining  with  a  portion  of  the 
bichromate  of  potash  to  form  a  neutral  chromate.  Nietzki 
does  not  consider  that  any  weakening  of  the  fibre  takes 
place,  neither  has  Witt  or  Lehne  discovered  any. 

Whiteley  adopts  Knecht's  view  that  the  woul  takes  up 
from  the  bichromate  of  potash  only  chromic  acid,  and  states 
'  further  that  the  waste  mordanting-  liquor  contains  no 
chromic  oxide.  Witt,  too,  considers  that  chromic  acid  is 
fixed  on  and  combines  with  the  wool,  and  that  since  chromic 
acid  as  such  cannot  of  course  act  as  a  mordant  it  must  first 

*  Presuming  the  work  of  thcs;e  authors  on  this  subject  to  lie  well 
known,  it  is  o*K  referred  to  in  so  f.ir  as  seems  necessary  to  explain 
tbeir  views,  and  the  same  may  be  said  with  respect  to  the  notes  of 
others  foimd  scattered  about  in  various  journals. 
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be  reduced  to  chromic  oxide,  e.g.,  hv  sodium  bi«ulpbite, 
cream  of  tartar,  oxalic  acid,  &c.,  and  tliiU  the  baeiy  salt 
thus  formed  eomhities  with  the  colotiriii;^  matter  in  tlie 
dve-bath,  or  it  is  reduced  in  the  dye-bath  itself  at  the 
expense  of  a  portion  of  the  colouring  matter. 

Our   own   experiments  with   biehromate   of   potash   have 
given  results  similar  to   those  obtained   by  previous   investi- 
gators, and  for  the  most  part  they  coi^firm  them.     Whenever 
wool  is  1)  )ik'd  with   a  solution  of  bichromate  of  potash  it  is 
first    seen  to    acquire    a  pure    t/cHou-  colour,  probably  due 
to  the  absorption   of  chromic  acid  ;  gradually,  however,   it 
acipiires  a  more  or  less  distinct  brownish  or  olive-yellow  tint, 
Avliieh  becomes  more  and  more  pronounced  as   the  boiling   > 
continues  ;  at  the  same   time  the  bath  ac([uires  a  slightly   ( 
alkaline  reaction.      Now   brownish    or  olive-yellow  is  the   I 
colour   of   the  basic  chromium   chromate    Cr^O^CrOs,   the 
so-called  chromium  sujieroxide — 

CrO..,  i.e.,  (CroOaCrO;,)  or  3CrOo  or  Cr,0,;.  j 

This  compound,  readily  prepared  apart  from  the  fibre,  is 
very  readily  deenmposed  by  boiling  caustic  alkali  into  a 
soluble  chromate  and  chromic  oxide  thus  :  — 

CroOjCrO,  +  2  XaOII  +  2  R,0  =  Cr.(0II)6  +  Na.CrO^.     | 

Nietzki  endeavoured  to  prove  the  composition  of  the  i 
chrome  mordant  fixed  on  the  wool  by  the  means  of  this  j 
reaction,  but  curiously  enough  without  success,  for  he  found 
on  boiling  the  chrome  mordanted  ivool  with  ammonia  and 
also  with  sodium  carbonate,  that  everything  was  dissolved 
from  the  fibre.  If,  hovever.  the  mordanted  wool  is  thrown 
at  once  into  a  boiling  solution  of  dilute  carbonate  of  soda, 
the  decomposition  of  the  mordant  is  soon  effected,  and  in 
this  maimer  the  wool  becomes  coloured  a  greyish-green 
with  chromic  hydrate.  Boiling  water  even  will  effect  the 
same  decomposition. 

In  the  waste  mordant  solution  too  one  may  usually  detect 
the  presence  of  a  little  chromic  hydrate,  by  boiling  the  solu- 
tion with  a  little  ammonium  chloride  and  ammonia.  This 
is  also  an  evidence  of  course  that  a  reducing  action  has 
occurred.  The  precipitate  has  frequently  a  slightly  brownish 
tinge  due  to  the  presence  of  a  little  chrom'c  acid  in 
combination. 

The  above  experiment,  however,  is  not  intended  to  show 
that  the  whole  of  the  chromium  is  present  upon  the  wool  as 
CrjOg.CrOj,  it  merely  explains  the  brownish  or  olive 
colour  of  the  chrome  mordanted  wool  and  proves  the 
presence  of  Cr.^O^  in  addition  to  CrO.,.  If  of  the  available 
bichromate  of  potash  only  about  one-third  (Kneclit 
gives  32-9  per  cent.")  is  utilised,  the  compound  fixed  on 
the  wool  should  be  a  more  acid  chromium  chromate  than 
CroOg.CrOs.  and  according  to  Xietzki  at  an  early  stage  of 
the  mordanting  process  there  is  certainly  on  the  wool 
<Cr.A-  3  CrOj),  i.e.,  Cr.^CCrO^);,. 

In  our  opinion  the  following  equation  probably  repre- 
sents what  takes  place  during  the  mordanting  of  wool  with 
bichromate  of  potash,  since  it  conforms  with  the  facts  of 
the  case. 

3  (K.Cr.O;)  +  3  H.O  =  2  (Cr.O3.CrOj)  +  6  KHO  +  3  Oo. 

It  is  well  to  add  that  so  far  as  our  observations  go,  one  must 
never  expect  to  obtain  on  the  mordautel  wool  a  sharply 
defined  chemical  compound,  for,  according  to  the  quality  of 
the  wool,  the  concentration  of  the  bath,  the  duration  of  the 
boiling,  and  the  completeness  or  otherwise  of  the  washing 
after  mordanting,  there  remain  on  the  wool  differen*  iffliounts 
of  mordant,  and  in  many  cases  it  m-st  vary  somewhat  in 
chemical  composition.  If  at  an  early  stage  of  the  mordanting 
process,  for  example,  there  is  comparatively  little  or  even  no 
Cr.^Os  and  much  CrOs,  the  ro;lative  amounts  of  the  t^o  will 
vary  considerably  during  the  continued  boiling,  and  again 
during  the  washing  afterwards,  so  that  there  will  remain 
on  the  wool  finilly  a  compound  which  is  comparatively 
richer  in  chromic  oxide. 

In  the  mordanting  of  wool  therefore,  we  are  confronted 
with  conditions  altogether  different  to  those  met  with  in  the 
case  of  cotton,  and  the  diflaculties  encountered,  as  already 
pointed  out  by  Witt,  will  probably  continue  UDtil  we  gain  a 
more  definite  knowledge  of  the  protein  substances  generally. 

Scurati-Manzoni  has  also  observed  the  above-mentioned 
reduction  to  Cr^Og,  and  ascribed  it  to  the  pre8«DC«  of  the 


sulphur  in  the  wool,  because  as  the  wool  gradually  acquired 
a  trreencr  colour,  he  found  increasing  amounts  of  potassium 
sjlphatc  in  the  bath.  \\\  Imiling  for  \y)  hours  the  wool 
became  quite  green,  and  by  working  with  a  pre.ssure  of  two 
atmospheres  the  whole  of  the  bichromate  of  potash  was 
reduced  in  three  hours  even.  The  wool  had  then  a  dirty 
green  colour  and  evidently  contained  tlieref<jre  a  very  basic 
hromium  chromate. 

The  conditions  of  working  here  employed  are  of  course 
altogether  out  of  the  quotion  in  practice,  but  it  seemcil  to 
iis  possible  that  one  might  obtain  the  same  result  in  another 
manner.  For  this  purpose  wool  was  saturated  with  solutions 
of  potiissium  cliiomate  and  bichromate  of  such  a  strength 
that  the  amount  of  mordant  absorbed  was  equivalent  to  the 
use  of  3  per  cent,  bichromate  of  potash  in  the  ordinary 
manner.  After  drying,  the  feiits  were  steamed,  and  in  this 
way  not  only  was  the  bichromate,  but  even  the  chromate  of 
potash  almost  entirely  reduced,  particularly  the  former, 
presumbably  according  to  the  following  equations — 

(KX"r.O-  -r  4  HoO  =  Cr.((JH),,  +  2  KHO  +  O3). 

2  (KaCrO^)  +  o  H/J  =  Cr.COH)^  +  4  KHO  +  O3. 

This  experiment  conclusively  demonstrates  the  fact  that 
reduction  may  he  effected  by  the  wool-fibre  itnelf,  and  one 
need  not  necessarily  therefore  adopt  Xietzki's  view,  that 
owing  to  the  amido-acid  character  of  the  wool-fibre,  both 
Yi.-S)  and  CrOj  are  fixed  simultaneously. 

The  chromii;  hj-drate  formed  in  this  manner  proved  to  be 
a  gcod  mordant,  wliila  the  fibre  bad  apparently  not  suffered. 
The  wash  water  of  the  wool  had  an  alkaline  reaction. 

Now  when  we  consider  how  tedious  the  present  methods 
of  mordanting  wool  are,  and  hew  often  the  material  suffers 
through  felting,  it  is  very  probable  that,  in  certain  cases,  p.^., 
in  the  mordanting  of  slubbing,  one  would  obtain  better 
results  in  many  respects  by  this  padding  and  steaming  pro- 
cess. The  method  appears  to  us  to  be  well  worthy  tlie 
attention  of  dyers,  and  we  strongly  recommend  it  for  trial 
on  a  practical  scale. 

The  addition  of  reducing  agents  to  the  ordinary  bichrome 
mordant  bath,  e.g.,  glucose,  &c.,  was  found  to  have  no  action, 
partly  because  of  the  great  dilution,  partly  because  reduction 
seems  only  to  take  place  in  acid  solutions. 

In  recent  years  attempts  have  been  made  to  replace 
bichromate  of  potash  by  fluoride  of  chromitmi,  because  it  is 
maintained  that  the  former  gives  impure  shades,  due  to  the 
presence  of  chromium  chromate  or  to  oxidation  products  of 
the  colouring  matter ;  according  to  Kopp,  bichromate  of 
potash  even  hinders  the  formation  of  bright  coloured  lakes, 
and  it  also  attacks  the  fibre.  Certain  it  is  that  different 
shades  are  obtained  in  dyeing,  according  as  one  mordants 
with  bichromate  of  potash  or  with  a  chromic  oxide  salt,  and 
no  doubt  tlie  intelligent  dj'er  will  always  adopt  the  form 
most  suitable  in  any  given  case.  Biehromate  of  potash  has, 
however,  certain  advantages  over  the  chromic  salts,  ■i>h;ch 
will  probably  give  it  the  preference  for  some  time  to  come. 

Some  of  the  objections  urged  against  the  use  of  bi- 
chromate of  potash  as  a  mordant  disajjpear  whenever  it  is 
employed  in  suitable  amount,  i.e.,  not  in  excess.  As  a  rule, 
3  per  cent,  on  the  weight  of  wool  is  recommended.  Grison 
considers  2  per  cent,  as  sufficient,  and  warns  the  dyer  not  to 
use  above  2^  per  cent.  Jarmain  recommends  at  most  3  per 
cent.,  with  4  per  cent,  he  says  '•  the  colour  becomes  impaired, 
and  with  12  per  cent,  over-chroming  occurs." 

Xow,  experiments  in  the  Torkshire  College  dye-house 
show  that  with  alizarin  the  colour  improves  as  the  amount 
is  increased  from  3  to  20  per  cent.,  aud  that  large  amounts 
are  onlv  verv  injurious  in  the  case  of  logwood  and  some 
other  dyestuffs  (over-chroming).  Taking  the  view  that 
onlv  one-third  of  the  bichromate  is  really  effective,  and  that 
for' a  full  claret  colour,  with  12  per  cent,  alizarin,  there  is 
required  20  per  cent,  biehromate,  we  find  that  these  propor- 
tions are  just  those  which  arc  requisite  to  form  normal 
chromium  alizarate — 

295:3600  =  1:12-2 

Cr,03  +  3  (ChHsO,)  =  Cr,  (CuH,0,)3  +  3  H.O 

This  is  interesting  to   those  whj  share  our  views  that  the 

law  of  chemical  equivalents  reigns  in  the  domain  of  dyeing 

a?  elsewhere. 
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The  question  is  often  asked  what  becomes  of  the  chromic 
acid  which  bleeds  from  the  mordanted  fibre  into  the  dye- 
bath.  Now,  the  fibre  itself  is  incapable  of  really  fixing 
chromic  acid  as  such,  as  some  maintain,  and  during  wash- 
ing, especially  in  hot  water,  a  larger  or  smaller  quantity  is 
dissolved  from  the  fibre.  So  much,  indeed,  is  this  the  case 
that  some  have  been  led  to  declare  that  the  mordanting 
of  wool  with  bichromate  of  potash  is  of  a  purely  physical 
nature,  since  by  washing  nearly  the  whole  of  the  chromium 
may  be  removed. 

^Vith  respect  to  chromium  chromate,  prepared  apart  from 
the  fibre,  it  has  long  been  known  that  by  continued  washing 
with  slightly  alkaline  water  it  is  entirely  deprived  of  its 
chromic  acid,  leaving  chromic  oxide  behind  (Runge's 
"  Grundriss  der  Chemie,  2,  36),  and  we  find  the  same  result 
occurs  if  water  only  is  used,  i.e  ,  in  the  absence  of  any 
alkali.  Further,  it  has  been  equally  long  kuown,  that  on 
boiling  chromic  acid  with  organic  substances  it  is  reduced. 

Now,  it  appeared  very  improbable  that  such  small  quan- 
tities of  chromic  acid  as  would  bleed  out  from  the  mor- 
danted wool  could  oxidise  alizarin  in  the  dyebath.  On  the 
other  hand,  the  prssence  of  chromic  acid  in  the  waste 
alizarin  dye  liquor  could  never  be  detected.  In  order  to 
obtain  some  mformation  on  the  point,  it  was  decided  to  allow 
bichromate  of  potash  and  alizarin  alone  to  act  upon  each 
other,  that  is,  under  the  same  conditions  as  in  dyeing,  but 
without  the  presence  of  the  wool.  1  grm.  alizarin 
(20  per  cent,  paste),  0-0S2  gnus,  bichromate  of  potash,  and 
500  cc.  distilled  water  were  boiled  together  for  three  hours, 
keeping  the  volume  of  the  liquid  constant  bv  making  occa- 
sional fresh  additions  of  water.  After  some  time  the  liquid 
became  reddish,  and  gradually  a  lake  was  formed  which  was 
collected  and  washed.  The  filtrate,  which  had  a  slightly 
alkaline  reaction,  still  contained  a  good  deal  of  chromic 
acid,  but  only  traces  of  alizarin.  It  was  noticed,  however, 
that  a  portion  of  the  alizarin  sublimed  away  with  the  steam. 
The  lake  consisted  of  chromium  alizaratc  and  a  little  free 
alizarin.  Alizarin  alone  is  therefore  capable  of  reducing 
chromic  acid. 

With  the  presence  of  wool  the  reaction  proceeded  even 
more  favourably.  Along  with  1  grm.  alizarin  (20  per  cent, 
paste)  the  theoretical  amount  of  bichromate  of  potash  was 
employed,  viz.,  0-082  grms.  ;  also  the  following  amounts  : — 
0-123^  0-164,  0-205,  0-246,  0-328  grms."  Thi?  wool 
was  entered  into  the  bath  at  40^  C,  and  then  boiled  for  two 
hours.  All  the  baths  contained  lake,  which  gradually 
increased  in  quantity  from  baths  one  to  six.  All  had  a  neutral 
reaction,  and  were  totally  free  from  alizarin.  No.  1  con- 
tained the  merest  traces,  No.  2  slightly  more,  and  the  rest 
gradually  increasing  amounts  of  chromate  of  potash.  Not- 
withstanding the  absence  of  lime  salts,  the  dyed  wool  stood 
soapin<r  very  well,  and  all  the  colours  were  bright  claret 
reds,  very  similar  to  each  other  in  shade.  It  must  not  be 
forgotten,  however,  that  the  wool  itself  contained  a  little 
lime.  Cotton  submitted  to  the  same  process  merely 
acquired  a  pale  peach  colour,  while  the  bath  contained  a 
good  deal  of  lake. 

The  reaction  Avhich  takes  place  in  this  interesting  method 
of  dj-eing  in  single-bath  may  possibly  be  expressed  by  the 
following  equation : — 

K.,Cr.O-  +  3  ChHsO,  =  Cr.,  (0,Jl6O^)3  +  2  KHO  + 
'     '  2  H.O  +  3  U 

although  its  correctness  remains  to  be  proved  by  further 
experiment.  Probably  the  potash  here  takes  the  place  of 
lime  in  inducing  formation  of  the  lake. 

It  is  worthy  "of  note  that  in  all  the  varied  mordanting 
experiments  made,  the  production  of  ammonia  from  the 
wool  was  observed  ;  quantitative  determinations  were  not 
made,  but  it  appeared  as  if  bichromate  of  potash  developed 
much  less  ammonia  than  chromic  acid  or  bichromate  with 
the  addition  of  different  acids.  Large  additions  of  acid 
developed  more  ammonia  than  small  additions,  and  sul- 
phurid  acid  niore  than  organic  acids  or  cream  of  tartar. 

Certain  observers  state  that  sodium  bichromate  acts  more 
energetically  than  the  potassium  salt ;  but  for  our  purpose 
the  use  of  sodium  bichromate  offered  no  special  interest, 
bence  its  behaviour  was  not  studied.  When  acids  are  used 
as  well,  it  is  evident  the  action  of  the  two  salts  must  be  the 
same. 


2.  Bichromate  of  Potash  and  Sulphuric  Acid  as  a 
JMordaiit for  Wool. 

According  to  the  character  and  amount  of  acid  employe!, 
different  compounds  are  produced.  Although,  as  is 
generally  known,  the  equation 

K.Cr.O^  +  H2SO4  f  H2O  =  K0SO4  +  2  HjCrO, 

does  not  really  express  the  reaction  which  takes  pl.ice  on 
mixing  aqueous  solutions  of  bichromate  of  potash  and 
sulphuric  acid,  but  that  potassium  poly-chromates  and  acid 
potassium  sulphate  are  foi-med,  still,  for  the  sake  of  brevity, 
the  equation  may  be  assumed  as  correct,  and  chromic  acid, 
though  unknown  in  the  free  state,  may  be  exj^ressed  by  the 
formula  H2Cr04. 

In  the  mordanting  of  wool,  the  effect  of  a  mixture  of 
equal  molecules  of  bichromate  of  potash  and  sulphuric  acid 
is  known  to  be  practically  the  same  as  that  of  a  solution  of 
crystallised  chromic  anhydride  (chromic  acid)  ;  moreover, 
at  the  end  of  the  mordanting  process  the  waste  liquo? 
contains  potassium  sulphate. 

The  most  striking  fact,  however,  connected  with  the  use 
of  chromic  acid  is  that  the  whole  of  it  can  be  fixed  upon 
the  wool,  which  never  occurs  in  the  case  of  bichromate  of 
potash.  With  the  addition  of  gradually  increasing  amounts- 
of  acid  up  to  a  certain  point  the  absorption  of  the  chromic 
acid  by  the  wool  proceeds  so  rapidly  that  the  practical  dyer 
may  well  be  oa  his  guard  against  unequal  mordanting. 

Another  source  of  inequality,  the  danger  of  which  how- 
ever, is  probabh'  not  so  great  as  some  have  supposed,  is  that 
due  to  the  expo">ure  of  i.ooUen  materials  in  the  chrome 
mordanted  condition  to  the  action  of  light  whereby  reduc- 
tion takes  place,  and  perchance  a  larger  quantity  of  chromic 
oxide  is  deposited  in  one  part  than  in  another. 

To  re-examine  this  effect,  wool  was  mordanted  with 
chromic  acid,  and  after  squeezing,  at  once  exposed  in  a 
photographic  copying  frame  for  24  hours  ;  it  was  then 
washed  and  dyed  with  logwood.  The  dyed  colour  in  the 
part  protected  from  the  action  of  light  certainly  appeared 
somewhat  paler  than  the  rest,  but  in  practice  the  difference 
of  conditions  in  separate  parts  of  the  fabric  would  probably 
never  be  so  marked  as  in  this  experiment. 

Another  circumstance,  however,  and  one  which  may  hav& 
more  serious  results  in  producing  irregular  colours,  is  that 
of  "  feeding,"  i.e.,  a  residual  mordanting  which  takes  place 
when  mordanted  pieces  are  allowed  to  lie  or  hang  in  the 
unwashed  condition.  In  consequence  of  the  energy  with 
which  wool  attracts  chromic  acid,  the  mordanting  action 
proceeds  even  in  the  cold,  namely,  in  those  parts  of  the 
wool  to  which  liquor  has  drained,  and  it  there  gives  rise  to 
a  darker  colour. 

According  to  Jaquemin  wool  and  siik  have  the  property 
of  combining  with  chromic  acid,  as  such,  so  firmly  (in  his 
opinion,  chemically),  that  the  latter  cannot  be  removed  by 
washing  or  soaping.  In  contact  with  other  organic  sub- 
stances, however,  reduction  takes  place,  thus — 

5  (H2Cr04)  =  CrjOia  +  5  H/)  +  O3 
CrPisisCr.Pa.SCrOs, 

so  that  here  again  only  one-fifth  of  the  osj'gen  is  given  off. 
It  is  well  to  note,  however,  that  Jaquemin  worked  under 
conditions  which  do  not  obtain  in  practice.  He  mordanted 
at  a  temperaiure  of  30"  C.  in  baths  containing  more  than  2| 
times  as  much  bichromate  of  pota.sh  and  sulphuric  acid  a^ 
is  usually  employed. 

If  one  works  at  a  temperature  of  100°  C.  for  abour  H  hour* 
reduction  always  takes  place,  and  the  mordanted  wool  has 
a  brownish-yellow  or  pale  olive  colour.  When  using  3  per 
cent,  bichromate  of  potash  only  about  1  per  cent,  is 
attracted  bj'  the  wool,  whereas  with  the  addition  of  sulphuric 
acid  double  this  amount  is  fixed  on  the  fibre.  It  does  not 
appear  to  be  permissible  to  determine  the  chromium 
volumetrically  in  this  case,  sin^e  considerable  amounts  of 
chromic  oxide  were  invariably  found  in  the  bath.  The 
reduction  iucreases  with  the  duration  of  the  boiling  until  it 
may  be  entirely  completed  ;  it  increases  also  to  a  certaia 
extent  with  the  use  of  larger  amounts  (2 — 3  mols.)  of 
sulphuric   acid.     This   fact   seems    to    have   been   already 


March  31. 1893.]      THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


245 


■iioticed,  since  Jiirmain  mentions  the  formation  of  chrome- 
iiliim  in  concentrated  batiis  of  p.-tassiuni  bichromate  and 
sulphuric  ai'i(],  thus — 

K.Cr.O^  -f  4  ILSO.,  =  KoSO^  +  Ci-..,(.S(),).,  +   I  IK.O  +  :n ) 

Lodge  considers  reduction  as  taking  place,  thus  — 

3  KoCroO;  +  6  HoSO^  =  fi  KHSO^  +  2  CrjOf,  +  3H2O  +  GO 

or  =  3  K._.SO,  +  Cr.CSOj);,  +  Cro03.2  CrOj  +  6  O. 

According  to  Wiiitelcy  both  tlie  bath  and  the  wool  con- 
tain chromic  oxide,  and  the  latter  cliroinic  aciil  as  well. 
Topper  also  succeeded  in  extracting  chromic  acid  from  the 
wool.  As  alread\'  stateil  on  mordanting  with  chromic  acid 
deep  olive  coloui'ed  wool  is  ubtained,  and  by  a  treatment 
with  boiling  sodium  carboiuite  the  chromium  chromate  is 
decomposed  the  wool  accjuiring  a  chrome-green  colour, 
chromic  acid  going  into  the  solution. 

The  reaction  may  perhaps  best  be  expressed  as  follows:  — 

I. 

5  HoCrC)^  =  .5  H.O  +  30+  Cr50,..ll(i.e.  CrjO^.S  CrO;,) 

II. 
3HoCrO,  =  3H.p  +  30  +  CVsOg.  [(/.c.  CroOa.CrOa). 

It  may  be  mentioned  that  cliemists  are  acquainted  with  a 
chromium  chromate  of  the  formuk[Cr.,();j.2  CrOj  +  9  HX)], 
that  is,  a  compound  intermediate  between  those  given  in  the 
foregoing  equations. 

To  throw  if  possible  a  little  more  light  on  the  question, 
10  grams  wool  were  mordanted  with  chromic  acid  equivalent 
to  3  per  cent,  potassium  bichromate ;  after  washing,  the 
feut  was  boiled  for  l^  hours  in  600  grms.  water,  along  with 
10  grms.  of  fresh  numordanted  wool,  both  samples  being 
finally  washed  and  dyed.  This  experiment  confirmed  the  fact 
that  the  union  of  the  chromic  acid  with  the  wool  is  of  a  very 
loose  character,  since  the  second  sample  became  decidedly 
mordanted,  assuming  a  deep  cream  colour,  whereas  the  first 
fent  lost  its  olive  colour,  i.e.,  chromic  acid  was  removed, 
and  there  remained  grayish  green  chromic  oxide  behind. 

The  colours  obtained  on  dyeing  corresponded  exactly  to 
the  amount  and  condition  of  the  chromium  fixed  on  the 
"wool. 

As  expected  then,  the  second  boiling  along  with  the 
sample  of  fresh  wool  acted  similarly  to  the  boiling  of  the 
chrome  mordanted  wool  with  sodium  carbonate.  The 
amount  of  chromic  acid  thus  extracted  is  of  course  always 
very  small,  because  it  must  be  remembered  thai  the  major 
portion  (two-thirds)  is  fixed  on  the  wool  as  chromic  oxide. 

This  experiment  explains  clearly  a  fact  long  since 
observed  in  the  course  of  our  students'  work,  namely,  the 
marked  difference  in  the  ultimate  shade  obtained  if  the 
■chrome  mordanted  wool  is  boiled  in  a  fresh  bath  with  water 
onl}',  previous  to  dyeing  with  logwood,  by  which  treatment 
the  blue  is  much  brighter  and  similar  to  that  obtained  when 
the  wool  is  mordanted  with  bichromate  of  potash  and 
tartaric  acid. 

Since  the  ratio  between  the  chromic  acid  and  chromic 
oxide  fixed  on  the  wool  during  the  mordanting  process 
■varies  with  the  quality  of  the  wool,  the  amount  of  acid  and 
Avater  employed,  and  especially  according  to  the  duration 
of  the  boiling,  quantitive  determinations  offer  little  interest. 
In  several  determinations  made  with  wool  mordanted  with 
chromic  acid  corresponding  to  3  per  cent,  bichromate  of 
potash,  it  was  foimd  that  the  amounts  of  chromic  acid 
removed  from  the  bath,  i.e.,  taken  up  by  the  wool,  were 
65'3,  65,  and  64-9  per  cent,  respectively,  numbers  which 
•agree  therefore  with  those  given  by  Knecht.  The  chro- 
mium was  determined  gravimetricallj-  as  chi'omic  oxide.  It 
is  interesting  to  note  that  according  to  Lodge,  chlorinated 
wool,  when  mordanted  with  3  per  cent,  bichromate  of 
potash,  takes  up  about  twice  as  much  as  ordinary  wool, 
viz.,  7664  per  cent,  instead  of  38*68  per  cent. 

If  wool  is  mordanted  with  3  per  cent,  of  bichromate  of 
potash,  it  is  not  usually  possible  to  fix  the  whole  of  the 
chromic  acid  on  the  fibre,  the  bath  almost  invariably  show- 
ing a  pale  yellow  (not  orange)  colour  ;  if,  however,  only  1-.5 
per  cent,  is  used,  absoluteh'  colourless  baths  are  obtained, 
especially  if  2 — 3  mols.  sulphuric  acid  are  employed  along 
Avith  it. 


In  order  to  see  how  far  it  is  possible  to  exhaust  a 
ehronnc  acid  bath,  a  fent  was  mordanted  with  3  per  cent. 
i»:cliroinate  of  ])olash  with  the  ailditioii  of  an  equivalent 
amount  of  snlplmiic  acid  <^al)Out  I  per  cent.)  ;  the  exhausted 
bath  was  then  made  up  agiin  to  600  grms.,  1  per  cent,  sul- 
phuric acid  was  added,  and  a  second  woollen  fent  was 
mordanted.     The  process  was  then  re[)eated  a  third  time. 

With  the  third  fent  the  bath  was  toiallv  exhausted.  Only 
a  very  slightly  acid  reaction  was  shown  by  the  waste  linuor 
of  the  first  bath.  ' 

"Wool  padded  in  chromic  aei«l  solution,  so  that  the  amount 
absorbed  is  equivalent  to  3  per  cent.,  attracts,  even  during 
the  padding  operation,  so  much  chromic  acid,  that  it  is  not 
entirely  reduced  to  chromic  hydrate  by  a  subse(iueiit  steaming 
process,  and  the  wool  i.>  coloured  a  full  deep  yellowish  (jliv.- 
(chromium  chromate)  instead  of  green  as  one  might  have 
expected,  and  as  one  would  probably  obtain  with  weaker 
solutions  of  chromic  acid.  The  wool  thus  treated  proves 
to  be  very  difhciilt  to  wet  out. 

During  the  mordanting  of  wool  with  chromic  acid  it  i.s 
gomewhat  striking  to  observe  the  rapidity  with  which  the 
wool  attracts  it,  especially  with  the  use  of  2 — 4  mols. 
sulphuric  acid.  So  rapidly,  indeed,  does  it  occur,  that  in 
practice  it  is  very  difficult  to  avoiil  iiregular  mordanting, 
ami  this  defect  may  partly  explain  why  many  dyers  prefer 
to  use  bichromate  of  potash  alone,  almost  exclusively.  The 
slight  roughening  of  the  fibre,  observed  in  practice,  causing 
loose  wool  not  to  spin  so  well  and  with  more  waste,  may  be 
due  to  the  employment  of  excess  of  acid.  Apart  from 
these  defects,  however,  all  our  experiments  show  that 
chromic  acid  is  by  far  the  best  mordant,  in  so  far  that  it 
fixes  the  largest  amount  relatively  of  chromium  on  the  wool. 
The  best  results  were  obtained  with  3  per  cent,  of  bichromate 
of  potash  and  an  addition  of  2  per  cent,  of  sulphuric  acid  ; 
with  1  per  cent,  bichromate  the  addition  of  even  as  large  a 
proportion  as  1  per  cent,  sulphuric  acid  gave  good  results, 
whereby  a  much  greener  mordanted  'vool  was  obtained. 

In  one  experiment  the  following  proportions  were  em- 
ployed— 3  per  cent,  bichromate  of  potash  with  addition  of 
1,  2,  3,  4,  5,  6  molecules  sulphuric  acid.  During  the  first 
half  hour  the  fents  had  an  orange  colour  increasing  in 
depth  from  one  to  six  ;  afterwards  they  became  gradually 
of  a  greener  hue,  Nos.  1  and  2  still  showing  a  yellowish 
tint,  No.  3  less  so,  and  Nos.  4  to  6  exhibiting  all  about 
the  same  greenish  tint.  These  appearances  show  that 
reduction  had  taken  place  at  the  expense  of  the  wool.  Ou 
dyeing  the  mordanted  fents  with  Alizarin  Bordeaux  G., 
No.  1  fent  took  up  the  colourmostrapidly,  but  No.  2  showed 
the  best  tone  of  colour.  From  2  to  6  the  waste  mordant 
liquors  showed  an  increasingly  acid  reaction. 

In  another  experiment  two  patterns  were  mordanted,  one 
with  3  per  cent,  bichromate  of  potash  alone,  the  other  with 
the  addition  of  4  mols.  sulphuric  acid  ;  they  were  afterwards 
dyed  with  10  per  cent,  alizarin  (20  per  cent,  paste)  and  an 
equivalent  amount  of  calcium  acetate.  Both  dye-baths  were 
entirely  exhausted,  the  first  had  an  alkaline,  the  second  an 
acid  reaction.  In  the  mordanted  condicion  No.  1  pattern 
was  olive-yellow  with  a  slight  greenish  tint,  the  second  was 
darker  and  much  greener.  In  the  dyed  condition  No.  1 
was  a  claret  of  bluish  tint,  while  No.  2  was  decidedly 
redder. 

If  jiatterns  are  mordanted  with  smaller  amounts  of  chromic 
acid,  e.g.,  with  1  per  cent.  KoCrjO;  +  1  mol.  H0SO4,  and 
with  1  per  cent.  KoCr,  O-  +  3  mols.  H2SO4,  they  Ere 
relatively  greener  than  when  3  per  cent.  KjOoO;  is  used, 
because  indeed  the  same  quantity  of  wool  has  only  one- 
third  the  amount  of  chromic  acid  to  reduce,  and  there  is 
present  on  the  wool  more  chromic  oxide  and  less  chromic 
acid.  The  bath  of  No.  2  was  entirely  exhausted,  and  gave 
a  correspondingly  deeper  dyed  colour. 

Somewhat  striking  is  the  result  of  the  following  experi- 
ment. A  pattern  was  mordanted  5  per  cent.  KXr^O-  +  3 
mols.  H.2SO4,  i.e.,  with  a  large  excess  of  mcrdant'an'd  an 
excessive  proportion  of  acid.  When  dyed  with  12  per  cent, 
alizarin  (12  per  cent,  paste),  a  deep  brownish  claret  colour 
was  obtained.  Not  a  trace  of  chromic  acid  was  to  be  found 
in  the  dye-bath. 

The  objection  frequently  raised  that  it  is  impossible  to 
obtain  certain  shades  with  the  use  of  the  chromic  acid  are 
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no  doubt  for  the  most  part  due  to  the  employment  of  the 
mordaut  in  excessive  amount,  still;  whenever  .  strong 
mordiuting  is  necessary,  chromic  aci  1  has  undoubtedly  the 
advantage  over  bichromate  of  potash. 

If  wool,  silk,  and  cotton  are  mordanted  with  chromic  acid 
under  exactly  the  fame  conditions,  the  usual  opinion  that 
silk  and  wool  behave  similarly  does  not  hold  good,  for 
whereas  the  mordanted  wool  presents  a  greenish-olive  tint 
of  greater  or  less  intensity,  the  silk  acquires  at  most  a 
croam  colour,  while  cotton  is  practical!}'  unmordanted.  On 
dyeing  the  three  mordanted  samples  in  alizarin,  the  wool  is 
seen  to  acquire  a  deep  claret  colour  of  a  slight  brownish 
hue,  the  silk  becomes  pale  pink,  and  the  cotton  one  which 
is  very  much  paler  still. 

All  authorj  agree  with  us  that  chromic  acid  mordants 
better,  that  is  stronger,  tlian  bichromate  of  potash. 
^Most  recommend  3  per  cent.  K.^Cc/Jy  +  1  per  cent. 
H0SO4 ;  Lodge  gives  2  per  cent.  H0SO4,  and  Kertesz 
3  per  cent.  ^[2804.  Nietzki  observed  on  using  excess 
of  sulphuric  acid,  e.g.,  3  molecules,  that  the  chromic  acid 
is  rapidly  and  almost  completely  taken  up  by  the  wool. 
This  observation  agrees  with  ours,  but  it  is  difficult  to  under- 
stand why  his  samples  after  washing  appeared  yellow,  since 
ours  had  invariably  a  greenish-brown  or  olive  colour,  some- 
times the  green  (chromic  oxide),  sometimes  the  brown 
(chromium  chromate)  piedominatiug.  Leaving  out 
differences  of  intensity  the  colour  varied  from  a  pale  reseda 
colour  to  pale  olive. 

Xietzki  suggests  that  the  ultimate  dyed  colour  produced 
is  due  to  a  triple  combination  of  wool,  coloui'ing  matter, 
and  chromic  acid.  There  is,  however,  no  fact  which  can  be 
advanced  in  support  of  this  supposition,  and  we  have  always 
been  inclined  to  adopt  the  view,  shared  also  by  Herzfeld  and 
"Witt,  namely,  thai  in  the  dj-ed  colour  the  chromium  exists 
as  a  chromic  oxide  lake,  reduction  taking  place  chieily  by 
means  of  the  foreign  organic  substances  which  almost  always 
accompany  the  colouring  matter  employed,  sometimes  by 
tiie  impurities  contained  in  the  water  (Cochenhausen), 
frequently  by  the  colouring  matter  itself,  as  in  the  case  of 
logwood,  and  lastly  by  the  sulphurous  acid  of  those  colouring 
matters  which  have  been  rendered  soluble  by  combination 
with  sodium  bisulphite. 

If  a  filtered  aqueous  solution  of  Coerulein  S,  made  in  the 
cold,  is  heated  with  not  too  much  bichromate  of  potash,  a 
fine  colour-lake  is  obtained.  If  there  is  a  deficiency  of 
readily  oxidisable  substances  present,  then  the  wool  itself 
continues  and  completes  the  reduction.  This  fact  can  be 
established  experimentally,  for  in  no  single  case  did  we  ever 
succeed  in  detecting  chromic  acid  in  the  dye-bath. 

In  most  cases  of  dyeing  an  oxidising  action  on  the  part 
of  the  mordant  is  undesirable,  and  in  some  cases  it  is 
actually  mjuvious,  hence  many  attempts  have  been  made 
to  entirely  reduce  the  chromic  acid  before  dyeing.  The 
method  proposed  some  time  ago  by  Knecht,  namely,  by  the 
use  of  sodium  bisulphite,  effects  this  in  the  simplest 
manner,  but  this  method  has  long  been  known,  for  already 
in  1853  C.  Koechlin  mordanted  wool  with  bichromate  of 
potash,  and  after  washing,  effected  reduction  by  means  of 
sodium  bisulphite,  repeating  the  operations  four  or  five 
times.  Witt,  too,  has  long  adopted  the  same  method. 
In  1881  one  of  us  used  the  method  with  silk  Further, 
in  1866,  Chaudet  recommended  the  treatment  with  a 
variety  of  reducing  solutions  after  mordanting — e.c/.,  sul- 
phurous ac'd,  alkali  sulphides,  organic  acids,  alcohol, 
sugar.  Sec.  (Jrison  too.  who  recommends  1  •  5  per  cent. 
K.,Cr.,(_)-  +  8  per  cent.  H^SO^,  effected  reduction  by  means 
of'  sodium  bisulphite,  or  by  using  a  solution  of  arsenious 
acid  (10  grams  per  litre),  treating  the  mordanted  material 
with  this  until  it  accpiired  a  green  colour,  and  repeating  the 
operations  if  necessary.  Then,  again,  in  18.57  Francillon 
padded  wool  or  silk  in  bichromate  of  potash  or  chromic 
acid,  and  effected  reduction  after  a  few  hours,  by  hanging 
the  materials  in  the  sulphur  stove  or  by  means  of  a  solution 
of  sulphurous  acid. 

In  order  to  avoid,  if  possible,  the  necessity  of  employing 
two  operations,  several  experiments  were  made  by  us  to 
effect  reduction  in  the  mordanting  bath  itself  ;  for  example, 
mixtures  of  3  pe-r  cent,  bichromate  of  potash  with  increasing 
amounts  of  sodium  bisulphite  were  tried,  but  the  results 


were  unfaTourable.  With  the  addition  of  3,  4,  and 
5  mols.  sodium  bisulphite  the  baths  acquired  a  brownish- 
olive  colour,  and  they  decomposed  at  30 — 40^  C.  ;  with  6 
and  7  mols.  the  wool  became  green  coloured. 

On  dyeing  the  patterns  all  the  results  obtained  were 
worse  than  with  bichromate  of  potash  alone ;  the  best 
proportion  was  3  mols.  bisidphite  per  1  mol.  bichromate. 
With  the  nse  of  chromic  acid  the  results  were  even  worse, 
and  altogether  useless,  the  baths  being  decomposed. 

On  the  other  hand,  the  following  method  gave  better 
results.  Two  sets  of  patterns,  three  in  each  set,  were 
mordanted  with  3  per  cent,  bichromate  of  potash,  and  1 
2,  3  mols.  sulphuric  acid.  After  boiling  ibr  one  hour, 
3  mols.  sodium  bisulphite  were  added  to  each  bath  of 
the  second  set,  whereby  the  liquors  became  somewhat 
turbid,  increasingly  so  from  Nos.  1  to  3,  with  a  corre- 
sponding increase  in  the  greenish  colour  acquired  by  the 
patterns.  On  dyeing  with  logwood  the  patterns  of  the  first 
s^t  gave  a  brownish-black,  those  of  the  second  a  bluish- 
black. 

Similar  results  were  obtained  on  mordanting  with  chromic 
acid,  if  after  most  of  the  chromic  acid  had  been  fixed,  we 
added  sodium  thio-sulphate  (hyposulphite)  say  1  and  2 
mols.  The  baths  remained  clear  and  unprecipitated  to 
the  end,  they  had  a  yellow  colour  and  contained  no  chromic 
oxide,  while  the  mordanted  patterns  contained  chromium 
chromate.  When  dyed  with  logwood  the  results  were 
satisfactory  but  not  sufficiently  important  to  invite  further 
study. 

The  results  of  two  other  experiments  may  also  be 
recorded.  One  pattern  was  boiled  with  3  per  cent,  bichro- 
mate of  potash,  2  mols.  oxalic  acid  and  3  mols.  sodium 
bisulphite,  a  second  pattern  with  the  same  but  replacing  the 
oxalic  with  tartaric  acid.  The  first  bath  became  gradually 
turbid,  and  a  little  impure  chromic  hydrate  separated  out, 
the  solution  showing  a  neutral  reaction.  The  second  bath 
remained  clear.  On  dyeing  with  logwood  poor  irregular 
shades  were  obtained. 

The  following  experiment  shows  that  the  reactions  which 
take  place  during  mordanting  are  not  alwaj-s  so  simple  as 
one  is  inclined  to  think.  A  sample  of  wool  was  mordanted 
with  K.XVjOy  -r  HjSO^  +  6  XallSO,  with  the  expectation 
that  the  following  reaction  would  occur  — 

K.CroO;  +  H2SO4  +  6  NaHSOa  -  KjSO^  +  Cr2(S04)3 
-1-4  H.,0  +  3Xa2S04. 

The  wool,  however,  first  absorbed  chromic  acid,  then  it 
assumed  a  brownish  colour  owing  to  the  formation  of 
chromium  chromate ;  at  length  the  wool  was  totally  de- 
colourised and  the  bath  became  turoid,  with  the  formation 
of  a  pale  green  precipitate  containing  CrgO.,,  SOo,  and  ILSO4, 
only  very  little  of  which  was  fixed  on  the  wool.  Similar 
uuespecied  appearances  were  frequently  observed  in  the 
course  of  our  experiments,  and  were  caused,  no  doubt, 
parMy  by  the  action  of  the  wool  fibre  and  partly  perhaps  by 
reason  of  the  great  dilution  of  the  solutions. 

Other  series  of  experiments  were  made  with  the  object  of 
effecting  reduction  in  the  mordanting  bath  by  means  of 
glucose,  employing  both  bichromate  of  potash  and  also 
chromic  acid,  with  increasing  additions  of  the  glucose. 
Here,  too,  the  results  were  negative,  the  acid  baths  under- 
going but  slight  reduction.  The  dilution  of  the  bath  in  ail 
these  mordanting  experiments  is  so  great  that  the  expected 
chemical  reaction  never  occurs  at  all,  and  it  appears  not 
improbable  that  in  consequence  of  this  condition  being 
ignored  unautheuticated  assertions  are  occasionally  put 
forward. 

Altogether  it  appeared  as  if  little  advantage  could  be 
looked  for  by  the  addition  of  reducing  agents  to  the 
mordanting  bath,  and  further  experiments  in  this  direction 
were  abandoned  in  favour  of  searching  for  some  suitable 
salt  of  chromic  oxide.  IMoreover,  the  desired  end  can 
readily  be  obtained  by  employing  organic  acids  in  con- 
junction with  bichromate  of  potash.  At  one  time  "  cream 
of  tartar  "  alone  was  employed  for  this  purpose,  but  more 
recently  oxalic  and  tartaric  acids  have  been  utilised.  How 
such  additions  act  chemicalh'has  never  yet  been  determined. 
The   usual   statement  is   that   since   the    mordanted   wool 
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acquires  thereby  ii  more  or  less  greenish  tint  these  acidn  have 
effeotc'il  reduction  of  the  bichromate.  If,  however,  tlie 
subject  is  a|)proaclie(l  more  closely,  with  tlie  riew  f>f  dctci- 
miniiifj  t)ic  t-xact  character  of  the  reaction  in  a,  quantitative 
manner,  the  iiucstion  is  far  from  simple,  and  we  arc  still  far 
from  havinjj  solved  it. 

Experiments  made  with  the  object  of  throwing,  if  possible, 
some  light  upon  the  matter  will  be  described  in  our  next 
paper. 

Discfssiox. 

The  Chai.imax  (I'rof.  Smithklls)  said  that  it  was  owing 
to  the  munificence  of  the  Clothworkers'  Company,  in  making 
a  special  endowment  for  original  research  at  the  Yorksliirc 
College,  thtit  it  had  been  rendered  possible  to  carry  out  the 
research,  to  an  account  of  which  they  had  just  listened  ;  it 
was  greatly  to  be  hoped  that  this  example  would  be  v.idely 
followed,  for  the  modern  tendency  was  to  endow  elementary 
scientific  instruction  to  the  neglect  of  the  highest  and  most 
productive  kind  of  scientific  work.  As  to  the  paper  itself, 
it  was  satisfactory  as  evidence  that  the  chemical  changes  in 
the  proce.'<sps  of  dyting  were  beginning  to  be  studied; 
hitherto  the  comjwsifioii  of  the  dyes  themselves  had  mainly 
attracted  attention.  The  matter  was  not  an  easy  one  to 
elucidate.  Wool,  Tke  protoplasm,  was  not  a  definite 
chemical  compound,  and  the  fixation  of  colour  upon  it 
involved  chemical  aiid  physical  questions  of  great  com- 
plexity. It  was  interesting  to  see  the  application  of  physical 
chemistry  to  the  problems  of  the  dyer.  Witt,  in  regarding 
wool  as  a  solvent  for  mordant  and  colouring-matters,  brings 
up  the  interesting  question  of  solutions  of  liquids  in  solids, 
and  no  doubt  the  clue  was  well  worth  following.  It  was 
remarkable  that  a  mixture  of  bichromate  and  sulphuric 
acid  in  molecular  proportions  should  behave  exactly  like  a 
solution  of  chromic  acid,  for  to  liberate  a  given  acid  from  a 
salt  by  means  of  a  strouger  acid,  one  usually  required  more 
than  the  equivalent  amount  of  the  latter,  unless  the  first 
acid  was  a  very  weak  one.  The  fact  that  a  dilute  solution 
of  ferric  nitrate  required  the  addition  of  relatively  more 
hydrochloric  acid  than  a  stronger  one,  to  prevent  precipita- 
tion of  basic  nitrate,  was  an  example  of  mass  action,  and 
could  be  anticipated  from  theoretical  considerations.  He 
understood  that  the  chief  conclusion  of  the  authors  was  that 
the  wool  actually  reduced  chromic  acid  to  a  state  of  oxidation 
corresponding  to  chromic  chrcmate,  and  he  thought  they  had 
made  out  their  case. 

Mr.  Raw'sox  considered  that  no  experimental  evidence  of 
the  formation  of  chromium  chromate  (Cr20:^.Cr03)  upon 
the  fibre  had  yet  been  given  ;  the  substance  deposited  was 
probably  not  a  chemical  compound,  but  a  Jiiixtui-e  of  the 
two  oxides,  for  washing  with  cold  water  removed  the 
chromic  acid.  Prof.  Hummel  had  stated  that  the  mordant- 
liquor  became  alkaline,  but  what  was  the  indicator  used  ? 
Bichromate  was  acid  to  some  indicators,  neutral  to  others. 
And  it  was  unlikely  that  potash  would  be  liberated  in  quantity 
more  than  sufiicient  to  convert  the  excess  of  bichromate 
present  into  chromate.  The  percentage  of  ash  in  well- 
washed  wool  was,  in  his  experience,  never  so  high  as  3  per 
cent.,  seldom  indeed  more  than  1  per  cent. 

Mr.  Richardson  called  attention  to  the  fact  that,  in  eon 
sideriug  dyeing  processes,  the  wool  itself  must  be  taken  into 
account  as  a  reacting  substance.  He,  too,  thought  there 
was  insufficient  evidence  of  the  formation  of  chromium 
chromate,  and,  to  account  for  the  fixations  of  chromic  acid 
by  the  fibre,  suggested  a  reaction  of  the  kind  expressed  by 
the  following  equation,  which  takes  into  account  the  amido 
character  of  the  wool. 

2  (wool  =  amido-compound)  +  K^Cr^O-  +  HX> 
=  2  KOH  +0^  +  2  [(wool  —  amido  compound)  CrO^]. 

Z\Ir.  WiLKixsox  understood  from  the  paper  that  chromic 
acid  as  such  was  not  a  mordant,  and  asked  if  wool  steeped 
in  it  would  dye,  that  is,  would  the  fabric  dye  if  all  the  baths 
in  the  process  were  kept  acid  ? 

Mr.  Whitaker  observed  that  Prof.  Hummel  had  derided 
practical  men  somewhat,  but  was  glad  to  hear  him  later 
soliciting  their  help  in  the  matter  by  giving  him  their  every- 
day experience  in  chroming  goods  in  the  dyeworks.     He 


also  iukcd  the  lecturer  in  what  condition  lie  considered  log- 
wood should  be  when  us.-d  with  a  chrome  mordant,  viz.,  in 
the  fre-h-ciit  state  or  after  oxidition.  and  vire  rrrsa,  the 
best  chrome  mordant  for  logwood  in  either  condition? 

Mr.  ('.  K.  Cravkx  suggested  that  the  u.se  of  a  smaller 
amount  of  bichromate  and  sulphuric  acid  might  be 
advantageous. 

Mr.  Ward  asked  if  chrome  alum  had  been  ex[»erimented 
wiih? 

Mr.  Proctkk  remarked  that  chromium  was  nf>w  largely 
used  in  the  leather  industry  in  .VmL-rica.  The  raw  pelt 
was  impregnated  with  chromic  acid,  which  was  then 
reduced  on  the  fibre  to  chromium  sulphate  by  me:ins  of 
sulphurous  acid;  the  chromic  acid  as  such  having  no 
tanning  power.  A  consideration  of  this  process  might 
help  to  elucidate  the  similar  process  in  the  case  oi  wool. 
Tlie  hide  fibre  was  mainly  gelatine,  and  probably  exhibited 
the  phenomenon  of  solid  solution.  The  process  was 
crtsiinly  to  a  larire  extent  a  physical  one ;  the  hide-fibre, 
for  example,  would  withdraw  from  aqueous  solution  a  large 
but  indefinite  amount  of  any  acid,  and  this  could  be  attain 
removed  by  prolonged  washing  with  large  volumes  of 
water,  or  more  rapidly  by  treatment  with  chalk  and  water, 
which  fixed  the  acid  as  it  diffused  out.  A  similar  relation 
between  wool-fibre  and  chromic  acid  would  serve  to  explain 
the  completeness  of  the  reaction  between  sulphuric  acid 
and  bichromate  of  potash  in  mordanting  ;  the  chromic  acid 
being  continuously  withdrawn  from  the  solution,  the 
balance  of  mass  which  Professor  Smithells  suggested  as 
probable  would  not  take  place. 

Prof.  Hummel,  in  replying,  considered  that  Witt's 
solid  solution  theory  was  not  here  applicable.  That  a 
mixture  of  bichromate  and  sulphuric  acid  in  molecular 
proportions  behaved  as  a  mordant,  exactly  like  a  solution 
of  chromic  acid,  was  an  experimental  fact.  Chromium 
chromate  was  undoubtedly  formed  at  one  stage  upon  the 
fibre,  for  the  latter,  at  this  stage,  exhibited  an  olive-yellow 
colour  precisely  similar  to  that  of  the  precipitate  known 
as  a  chromium  chromate,  which  is  formed  apart  from  the 
fibre  on  mixing  solutions  of  chrome  alum  and  potassium 
chromate  ;  further,  chromic  acid  could  be  removed  from 
the  fibre  at  this  stage  by  boiling  with  water,  or  with  a 
solution  of  sodium  carbonate,  leaving  green  chromic  hydrate 
upon  the  fibre.  Mass  action  was  no  doubt  concerned,  for, 
in  order  to  remove  all  the  chromic  acid,  it  was  necessarv  to 
boil  with  successive  fresh  quantities  of  water  ;  many 
indicators  had  been  used  to  determine  the  alkalinity  of  the 
solution,  but  which  particular  ones  gave  conclusive  proof  of 
alkalinity  he  did  not  remember ;  the  potash  liberated  in 
the  mordanting  process,  of  course,  went  to  convert  the 
bichromate  into  neutral  chromate,  hence  the  yellow  (not 
orange)  colour  of  the  waste  mordant  liquors.  The  decided 
alkalinity  observed  might,  of  course,  be  due  to  ammonia 
formed  by  the  action  of  the  boiling  water  upon  the  wool. 
The  authors  had  themselves  made  no  determination  of  the 
amount  of  ash  in  wool  ;  in  their  introductory  remarks 
they  merely  quoted  from  previous  observers  to  point  out 
difficulties  connected  with  the  subject.  A  knowledge  of 
the  constitution  of  the  wool-fibre  was,  of  course,  desirable, 
but  at  present  matters  were  not  ripe  enough  to  introduce 
the  wool  itself  into  a  chemical  equation.  Knecht  had 
supported  his  hypothesis,  that  chromic  acid,  as  such, 
combines  with  the  fibre,  upon  the  fact  that  a  "  solution  "  of 
wool  in  hydrochloric  acid  gives  a  precipitate  with  potassium 
bichromate,  but  nj  one  venturefi  to  say  that  the  wool 
substance  is  not  entirely  changed  by  the  action  of  the  acid. 
Colouiin'T  matters  of  an  acid,  or  phenolic,  character  must 
have  basic  mordants  in  order  to  form  lakes,  and  vice  versa. 
Hence  chroruic  acid  could  not  itself  act  as  a  mordant 
towards  the  phenolic  colouring  matters  for  which  it  is 
used,  but  must  first  be  reduced  to  chromic  oxide  or  a  basic 
salt  of  chiomium,  and  the  main  result  of  the  research  was 
to  prove  that  this  reduction  does  partly  take  place,  and, 
indeed,  at  the  expense  of  the  material  of  the  fibre  itself. 
If  wool  were  simply  dipped  in  a  solution  of  bichromate  and 
sulphuric  acid,  and  then  dyed,  some  colour  would  doubtless 
be  obtained  on  the  fabric,  but  much  of  the  chromic  acid 
would  dissolve  out  from  the  material,  and  there  partially 
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oxidise  and  precipitate  the  dye.  If,  however,  the  wool 
was  not  merely  dipped  in  the  solution  but  boiled  in  it  for 
some  time,  then  the  chromic  acid  would  be  more  or  less 
reduced  bv  the  substance  of  the  wool  itself,  and  a  proper 
mordanting  of  the  fibre  resulted.  The  effect  of  washing 
the  mordanted  fibre  was  to  remove  chromic  acid,  and,  when 
logwood  was  used  as  the  dye,  to  produce  a  slightly 
brighter  and  bluer,  but  not  quite  so  full  a  bl:ick.  Chrome  ahim 
bad  been  experimented  with  as  a  mordant  by  the  authors, 
with  results  that  would  be  described  in  a  future  paper. 
A  kuowledge  of  the  process  of  the  chrome  tanning  of 
leather  would  hardh-  avail  to  explain  what  took  p'.ace  in 
the  case  of  wool,  since  the  operation  was  carried  out  in  the 
■cold  with  leather,  but  at  a  boiling  temperature  in  the  case 
of  wool. 
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MK.    CHAS.    A.    FAWSITT    IN    THE    CHAIK. 


THE  FLASH-POINT  AND  HEAT  OF  BURNING 
OF  MINERAL  OILS. 

(This  Journal  1892,  S85— 893  ;    and  1893,  20—26). 

ReFOKT    of    COilMITTEE. 

I:x  pursuance  of  a  resolution  passed  at  the  meeting  held  iu 
Edinburgh  on  December  6th  last,  your  Committee  appointed 
the  following  sub-committee  to  investigate  and  report  upon 
the  present  legal  flash-point  of  mineral  oil:— The  chairman, 
(Mr.  C.  A.  Fawsitt),  ]\Ir.  G.  Beilby,  Mr.  John  S.  McArthur, 
Prof.  Edmund  J.  Mills,  [Mr.  Edward  C.  C.  Stanford  and 
Mr.  Daniel  R.  Steuart. 

At  a  meeting  of  Committee  held  this  day  the  sub-com- 
mittee submitted  the  following  report :  — 

Your  sub-committee  is  of  opinion  that:  — 

1.  The  present  legal  flash-point  (i.e.,  73°  F.)  for  mineral 
"burning  oil  is  too  low,  and  therefore,  under  ordinarj' 
circumstances,  dangerous. 

2.  The  Government  Abel-test  is  perfectly  satisfactory 
for  determining  the  lowest  temperature  at  which  inflammable 
vapours  are  evolved. 

3.  100°  F.  by  this  test  should  be  the  minimum  legal 
■standard. 

4.  The  Government  Abel-test  is  nor  invariably  employed 
•to  determine  the  flash-point,  as  is  evidenced  by  the  fact,  that 


burning  oils  flashing  at  from  73"  F.  to  86'  F.  Abel-test,  are 
constantly  impoited  and  sold,  bsaring  brands  of  from  120°  F. 
to  150°  F.,  and  thereby  the  public  are  misled. 

5.  All  burning  oil  imported  into  this  country  should  have 
the  Abel  test  plainly  branded  on  the  cask. 

6.  Many  fatal  accidents  have  occurred  from  the  use  of 
this  inflammable  oil,  and  as  a  measure  of  precaution  so- 
called  "  safety  lamps,"  constructed  of  metal,  have  been 
recommended.  Unless  the  oil  itself  is  safe,  a  new  source  of 
danger  is  introduced  by  "  safety  lamps." 

Your  Committee  have  unanimously  adopted  the  above 
report,  and  have  now  the  honour  to  lay  it  before  you. 

It  was  thereupon  resolved  unanimously :  "  That  this 
meeting  of  the  Glasgow  and  Scottish  Section  of  the  Society 
of  Chemical  Industry  hereby  approves  and  adopts  the 
above  report  of  the  Committee  on  the  flash-point  of 
mineral  oil." 


ON  THE  ACTION  OF  CAUSTIC  POTASH  AND 
CAUSTIC  SODA  ON  PURE  GOLD  AND  SILVER. 


BY    THE    LATE    W.    DITTMAR,    LL.D. 
PREXTICE. 


F.R.S.,    AND    DAVID 


Introductory. 

Dr.  G.  G.  Henderson,  who  read  the  paper,  said  that  this 
investigation  had  been  instituted  by  the  late  Professor 
Dittmar,  and  was  in  progress  at  the  time  of  his  death.  It 
had  been  completed  by  Mr.  Prentice,  and  the  results  attained, 
he  thought,  were  of  sufficient  interest — if  not  entirely  novel — 
to  lay  before  the  section. 

Part  I. — Action  of  Caustic  Potash  and  Caustic  Soda  on 
pure  Gold. 

The  object  of  the  following  experiments  was  to  show 
how  far  caustic  potash  and  caustic  soda  could  be  dehydrated 
without  acting  on  pure  gold  and  silver,  and  how  far  they 
acted  on  those  metals  when  lulh-  dehydrated. 

For  this  purpose  a  pure  gold  crucible  and  a  pure  silver 
one  were  obtained  of  the  shape  shown  in  the  figure.     Each 


was  provided  with  a  close-fitting  lid,  with  a  perforation  in 
the  centre  into  which  a  platinum  tube  was  inserted  when  it 
was  desired  to  fuse  in  an  atmosphere  of  hydrogen  or 
nitrogen. 

The  caustic  potash  used  in  all  the  following  fusions  was 
obtained  from  Merck,  and  being  in  lumps  was  fused  in  a 
silver  basin  and  cast  into  sticks. 

It  was  then  tested  for  iron,  alumina,  silver  (which  might 
have  been  dissolved  off  the  basin),  chlorine,  and  sulphuric 
acid,  the  resu't  showing  entire  absence  of  iron,  silver,  and 
sulphuric  acid,  but  very  small  traces,  in  either  case,  of 
chlorine  and  alumina,  which  however,  were  scarcely  visible. 

The  caustic  soda  used  in  all  the  fusions  was  also  tested, 
but  was  found  to  be  pure. 

Carbonic  acid  was  of  course  tested  for,  and  was  found  to 
be  present  in  both  cases. 

The  KoO  and  COo  in  each  fusion  of  caustic  potash  were 
estimated,  and  for  the  determination  of  the  K^O  by  titration 
a  standard  solution  of  sulplmric  acid  was  made  up,  as  well  as 
a  (COo-free)  solution  of  caustic  potash,  the  acid  being 
standardised  against  the  alkali.  To  serve  as  a  check  on  the 
results  obtained  by  titration,  the  KoO  was  also  determined 
gravimetrically  by  the  sulphuric  acid  method,  which  will  be 
detailed  further  on. 

The  CO;  was  determined  in  the  usual  way  by  the  direct 
method. 
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The  NfuO  and  COj  in  each  fusion  of  caustic  soda  were 
estimated  in  the  same  wa}'  as  above,  with  the  difference  that 
the  Na>C)  was  not  determined  graviinctrically,  but  only  by 
titration. 

As  it  was  sometimes  desired  to  fuse  in  an  atmosphere  of 
hydrogen,  and  to  drive  out  the  hydrogen  b^-  means  of 
nitrogen  to  prevent  explosions,  the  two  gases  were  prepared 
and  purified  in  the  following  way  : — 

The  hydrogen  was  obtained  by  acting  on  zinc  with 
sulphuric  acid,  and  the  nitrogen  by  taking  a  large  tubulated 
bottle  (about  10  litres  capacity)  and  dissolving  1:,'  grms.pyro- 
gallol  and  (iO  grins,  caustic  soda  in  water  in  the  bottom  (if 
the  bottle.  This  was  shaken  up  for  about  half  an  hour  (the 
bottle  having  communication  with  another  tilled  with  water) 
and  allowed  to  stand  24  hours,  and  was  then  ready  for  use. 
The  h3irogen,  after  being  evolved  from  the  Kipp,  was  first 
passed  through  a  tower  containing  pumice  soaked  in 
mercuric  chloride  solution  to  free  it  from  arsenic,  then 
through  vitriol,  and  lastly  through  a  stoppered  l/-tube 
charged  with  freshly-fused  caustic  potash,  and  from  it  into 
the  crucible. 


P^raif 


CcuutCc  Pctath. 
Tube 


The  nitrogen  was  first  passed  through  vitriol  and  then 
through  the  same  JJ-tuhe  of  caustic  potash  as  above,  the 
two  apparatus  being  connected  by  means  of  a  three-way 
stop-cock,  by  means  of  which  it  was  easy  to  substitute  a 
current  of  nitrogen  for  one  of  hydrogen. 

Method  of  Weighing  the  Caustic  Potash  and  Caustic 
Soda  for  the  Analysis. — The  substance  was  first  put  into 
a  small  glass  tube  (A),  sealed  up  at  one  end,  and  Avith  a 
small  handle  (B),  which  was  simply  a  piece  of  glass  sealed 


on  at  that  end  ;  this  was  put  inside  two  other  tubes,  C  and 
D,  tilting  closely  into  one  another,  and  each  being  sealed 
np  at  one  end.  The  substance  was  of  course  by  this 
means  prevented  from  taking  up  moisture  from  the  air. 
The  whole  was  carefully  weighed,  the  tubes-  were  opened, 
the  small  tube  taken  out  by  the  handle,  and  the  substance 
emptied  into  the  flask  in  which  the  analysis  had  to  be  done. 
The  tubes  were  again  put  together  and  weighed,  the 
difference  giving  weight  of  substance  used. 

Method  of  Determitiation  of  K^O  and  IS^a.^O  by  Titra- 
tion.— The  sulphuric  acid  used  in  all  the  titrations  was 
standardised  by  the  carbonate  of  soda  method,  the  specific 
gravity  having  been  previously  taken. 

The  substance,  after  being  weighed  in  the  way  described, 
was  dissolved  in  water  in  a  conical  flask,  and  three  drops  of 
a  2  per  cent,  solution  of  aurine  were  added  to  act  as  an 
indicator.  A  100  cc.  weighing  burette  was  now  filled  with 
the  standard  acid  and  a  50  cc.  measuring  burette  was  filled 
with  the  alkali.  The  burette  containing  the  acid  was 
weighed,  and  a  quantity  of  acid  was  run  into  the  flask  until 
the  liquid  was  acid.  The  red  colour  was  again  brought  back 
by  additioii  of  alkali  (no  more  being  added  than  was  neces- 
sary to  make  the  liquid  alkaline)  ;  from  two  to  three  drops 
of  acid  served  to  make  the  liquid  again  acid,  and  it  was  then 
boiled  vigorously  to  expel  the  CCX,.  After  lioiling  for  a 
short  time  the  red  colour  was  brought  back  by  addition  of 
alkali ;  the  acid  burette  was  weighed  and  the  other  read. 
This  operation  was  repeated  once  after ivards,  two  readiness 
being  taken  in  every  titration. 


Sulphuric  Acid  Method  for  the  Determination  of  the 
A,.0.— A  platinum  crucible  of  the  shape  figured  was  tared, 
and  the  caustic  potash  (weighed  as  described)   was  p  it  int.. 


It.  The  bottom  of  the  crucible  was  now  iiuui.i -,■,!  ,,i  cold 
water  and  the  substance  dissolved  in  the  smalie^t  po-sible 
ipiantity  of  water ;  a  slight  excess  of  GO  per  cent.  }iJ^^)^ 
was  also  added,  and  the  whole  was  evaporated  to  dryness 
by  heating  from  above  and  very  gently  from  below.  The. 
crucible  was  then_  heated  strongly  over  a  bunsen  and 
weighed. 

Method  of  Determination  of  Carbonic  Acid.—T\\t- 
-substance  (from  0-5  to  1  grm.)"was  weighed  out  and  put 
into  a  500  cc.  flask  with  about  50  cc.  of  water.  Immediately 
above  the  flask  was  an  inverted  condenser,  then  following 
this  was  the  drying  apparatus,  which  consisted  of  d)  a 
stoppered  U-tube  charged  with  fused  (  aCI;,  and  (2)  another 
stoppered  IJ-tube  charged  with  vitriol  ancl  pumice,  enough 
vitriol  being  put  in  the  bend  of  the  second  U-tube  to  show 
the  rate  at  which  the  gas  passed  through  it.  The  CO.,  was 
caught  by  two  stoppered  l^-tubes,  the  first  containing  fresh 
soda-lime  and  the  second  newly-fused  caustic  potash;  a 
protection  tube  of  CaCL  and  soda-lime  completed  the  appa- 
ratus. 20  per  cent,  sulphuric  acid  was  added  to  evolve  the 
COj,  and  the  liquid  was  boiled  gently  while  from  3  to 
4  litres  of  (CO^-free)  air  were  passed  through  the  apparatus 
to  drive  all  the  CO2  into  the  collecting  tubes.'' 

Notes. —  (1.)  In  all  the  fusions  a  hydrogen  flame  was 
used  instead  of  a  gas  flame. 

(2.)  In  all  the  fusions  done  "  in  air  "  the  lid  of  the 
crucible  was  kept  on,  the  perforation  in  the  centre  serving 
as  an  escape  for  the  vapour  of  water.  " 

Fusions  of  Caustic  Potash  in  Gold  Ci-ucible.— In  the 
table  below  (Table  I.)  are  given  the  results  obtained  on 
fusing  caustic  potash  in  the  gold  crucible. 

i  JEjperiment  I. — The  potash  was  fused  for  five  minutes  in 
!  air,  then  cast  into  a  small  steel  mould,  and  quickly  sealed 
up  in  clean,  dry,  glass  tubes.  When  required  for  analysis 
the  tube  was  opened  with  a  file,  and  the  substance  put  into 
a  stoppered  tube,  which  was  kept  under  a  good  desiccator 
till  it  had  to  be  weighed.  When  the  substance  was  put 
into  the  stoppered  tube  all  the  weighings  were  done  at 
once. 

E.rperimeiit  II.  was  carried  out  in  the  same  way  as  the 
preceding  one,  but  the  fusion  was  continued  for  10  minutes. 

Experiment  III. — After  weighing  the  potash  put  into 
the  crucible,  the  platinum  tube  was  inserted  into  the 
perforation  in  the  lid,  and  hydrogen  was  passed  into  the 
crucible  for  about  10  or  15  minutes  so  as  to  expel  aJlthe  air. 
The  potash  was  then  fused  in  the  current  of  hydrogen  by 
heating  from  below  with  a  hydrogen  flame.  After  five 
minutes  the  three-way  stop-cock  was  turned,  and  nitrogen 
was  passed  for  five  minutes  longer.  This  was  done  after 
all  the  fusions  in  hydrogen  described  below. 

E.rperiment  IV.  was  carried  out  in  the  same  -way  as 
Experiment  III.,  but  laster  longer,  viz.,  10  minutes  in 
hydrogen  and  5  minutes  in  nitrogen. 

E.rperiment  V.  was  carried  out  precisely  as  above,  but 
the  current  of  hydrogen  was  continued  for  25  minutes  and 
the  nitrogen  for  5  minutes. 

The  caustic  potash  used  in  the  experiments  was  analvsed, 
the  K;0  being  estimated  by  titration,  and  the  CU,  by  the 
direct  method,  with  the  following  results  : — K^O  (1 )  C3-30 
percent.,  (2)  63-49  percent.,  mean  G3-39  per  cent.;  CO., 
(1)  1-08  percent.,  (2)  1  •  19  per  cent.,  mean  1-13  percent? 

Fusions  of  Caustic  Soda  in  Gold  Crucible. — Table  II., 
below,  gives  the  results  obtained  on  fusing  caustic  soda  in 
the  gold  crucible. 

The  experiments  were  done  in  the  same  wa}*  as  with 
caus'.ic  potash.  It  only  remains  to  note  that  in  Experi- 
n:ent   III.   the   crucible,   by   some    unaccountable    moan? 
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Experiment. 


Table  I, — Fusions  of  Caustic  Potash  in  Gold  Crucible. 


Time  of 
Fusion. 


Atmosphere. 


Weight  of 

Caustic  Potash 

used. 


"Weight  lost 
by  Ci"ucible. 


Colour  of 

Potash 

after  Fusion. 


Total 

Percentage  of 

KOH  and  K2CO3 

after  Fusion. 


I    

Minutes. 
5 

10 

10 

15 

30 

Air 
Hydrogen 

Gruis. 
9-5t 

8-6 

6-2 

7-26 

12-85 

Grm. 
0-0010 

0-0025 

0-0005 

0-0004 

0-0005 

Slight  reddish 

Red 
Almost  white 

89-75 

II 

99-01 

Ill 

99-06 

IV 

V 

99-80 
99-G4 

Table  II. — Fusions  of  Caustic  Soda  in  Gold  Crucible. 


Experiment. 


Time  of 
Fusion. 


Atmosphere. 


Weight  of 

Caustic  Soda 

used. 


Weight  lost 
by  Crucible. 


Colour  of 

Soda 

after  Fusion. 


Total 

Percenta2e  of 

NaOH  and  XaoCOa 

after  Fusion. 


!       Minutes. 

Air 
Hydrogen 

Grms. 
9-39 

5-36 

15-71 

Xil 

Nil 

(Gai»0"0005grm.) 

1 
White 

99-91 
99-80 
99-75 

10 

30 

I 

II 

JII 

9r/ /wed  0-5  mgrm.,  although  after  the  fusion  it  was  boiled 
in  water  for  a  considerable  time,  as  was  done  after  each 
fusion. 

The  caustic  soda  used  in  the  experiments  was  analysed, 
with  the  following  results  :—Na.O  (H  73-49  per  cent.,  (2) 
73-67  per  cent.,  mean  73-58  per  cent. ;  CO..  0*64  per  cent. 

Part  II. 

Action  of  Caustic  Votash  and  Caustic  Soda  on  pure 
Silver. — For  the  following  experiments  another  quantity 
of  nitrogen  was  prepared,  but,  in  order  to  free  it  from  thi.' 
last  traces  of  oxygen,  the  method  of  preparation  was 
modified.  Air  was' shaken  up  with  pyrogallol  and  caustic 
soda  as  described  above,  and  the  nitrogen  was  then  passed 
slowly  over  red-hot  copper,  and  collected.  During  the 
fusions  the  nitrogen  was  passed  through  vitriol  and  then 
slowly  through  a  combustion  tube  containing  red-hot  copper 
gauze,  and  then  through  two  y -tubes,  containing  calcium 
chloride  and  fused  caustic  potash  respectively,  before  going 
into  the  crucible.     The  hydrogen  also,  after  purification  by 


means  of  mercuric  chloride  and  vitriol  as  before  described, 
was,  by  means  of  a  X-tuhe,  passed  through  the  same 
combustion  tube  and  SJ-tubes. 

Fusions  of  Caustic  Potash  in  Silver  Crucible. — Table  III., 
below,  gives  the  results  obtained  on  fusing  caustic  potash 
in  the  silver  crucible. 

Experiment  I. — After  weighing  out  the  potash  into  the 
crucible,  hydrogen,  purified  in  the  manner  described  above, 
was  passed  through  the  crucible  for  about  10  minutes. 
The  substance  was  then  fused  for  five  minutes  in  a  current 
of  hydrogen,  nitrogen  Mas  then  turned  on,  and  the  fusion 
continued  for  five  minutes  longer.  The  analysis  of  the 
fused  potash  was  carried  out  in  the  same  way  as  when  the 
gold  crucible  was  used. 

E.rperiment  II. — Exact)}-  similar  to  Experiment  I.,  but 
the  fusion  w  as  continued  for  10  minutes  in  hydrogen  and 
5  minutes  in  nitrogen. 

Experiment  III. — -The  potash  was  fused  for  5  minutes  ia 
air,  the  perforated  lid  being  on  the  crucible. 

E.rperiment  IV. — Exactly  similar  to  Experiment  III., 
but  the  fusion  was  continued  for  10  minutes. 


Table  III. — Fusions  of  Caustic  Potash  in  Silver  Crucible. 


Experiment. 


Time  of 
Fusion. 


Atmosphere. 


Weight  of 

Caustic  Potash 

used. 


Weight  lost 
by  Crucible. 


Colour  of 

Potash 

after  Fusion. 


Total 

Percentage  of 

KOH  and  KoCOs 

after  Fusion. 


I.   . 
II. 
III. 
IV. 


Minutes. 
10 


10 


Hydrogen 


Air 


Grms. 
70 

0-7 

5-8 

8-5 


Grin. 
0*0010 

0-0012 

0-0020 

0-0108 


Dirty  white 

Slightly  black 
Very  black 


98-71 
99-79 
91-4G 
98-30 


Table  IV. — Fusions  of  Caustic  Soda,  in  Silver  Crucible. 


Experiment. 


Time  of 
Fusion. 


Atmosphere. 


Weight  of 
Caustic  Soda 

uSi^d. 


Weight  lost 
by  Crucible. 


Colour  of 

Soda 

after  Fusion. 


Total 

Percentage  of 

XaOH  and  Xa-^CO^ 

after  Fusion. 


I.  .. 
IT. 

in. 

V. 


Minutes. 
10 


Hydi'ogen 


Grms. 

8-4 

7--1 
S-5 
C-9 


Grm. 
0-0001 

o-oooi 

()-0007 
0-0011 


White 

Dirty  white 
Black 


98-9(3 
99-91 
99-27 
99-87 
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Fitslous  of  Caustic  Soda  in  Silrer  Crucible. — In  the 
table  bulow  ( Tabk-  IV.)  arc  given  the  results  obtained  cm 
fusinfj;  caustic  soda  in  tlie  silver  crucible.  The  experiments 
•were  carried  cut  in  i)retiM  ly  the  tame  \\:\y  as  those  done 
■with  caustic  potash,  and  for  the  same  periods  of  time,  viz., 
No.  I.,  five  minutes  in  hydrogen  and  five  minutes  in 
■nitrogen;  No.  II.,  10  minutes  in  hydrogen  and  five  minutes 
in  nitrogen;  Xos.  III.  and  IV.,  live  and  10  minutes 
respectively  iu  air. 

Coitdusioiis. 

From  the  figures  given  above  it  is  seen  that  the  dehydra- 
tion of  both  caustic  potash  and  caustic  .soda  is  practically 
complete  after  about  10  minutes'  fusion,  whether  the  fusion 
is  conducted  in  hydrogen  or  in  air.  The  action  of  fused 
potash  on  gold  is  very  slight  iu  a  current  of  hydrogen, 
even  after  30  minutes'  fusion,  and  much  greater  in  air, 
though  still  comparatively  trifling.  Fused  caustic  soda,  on 
the  other  hand,  appears  not  to  attack  gold,  either  in  air 
or  hydrogen — at  least,  within  the  duration  of  the  experi- 
ments. On  silver,  as  is  to  be  expected,  the  action  of  the 
fused  alkalis  is  easily  perceptible,  and  of  course  is 
greatest  in  presence  of  air  ;  potash,  again,  is  much  more 
active  than  soda. 

Discussiox. 

The  Chairman,  after  thanking  Dr.  Henderson  for  having 
brought  the  results  of  this  investigation  under  the  notice 
•of  the  Section,  said  that  when  fusing  large  quantities  of 
■caustic  soda  in  silver  basins  he  had  noticed  that  the  basins 
were  much  attacked.  He  had  attributed  this  action  to  the 
presence  of  manganate  of  soda.  He  asked  Dr.  Henderson 
if  he  could  explain  the  precise  cause  of  the  corrosion  and 
■why  it  was  so  much  intensified  in  presence  of  air. 

Professor  Mills  asked  for  particulars  regarding  the 
■colours  of  the  gold  and  silver  after  the  fusion  of  the  alkalis 
in  the  crucibles. 

Dr.  Henderson,  in  reply,  said  he  was  unable  to  give  a 
definite  answer  to  the  Chairman's  question,  but  he  thought 
the  action  on  both  gold  and  silver  was  one  of  oxidation. 
So  far  as  he  was  aware  no  record  had  been  kept  which 
would  assist  him  in  answering  Professor  IMills  question, 
but  he  was  under  the  impression  that  there  was  a  purple 
tarnish  on  the  gold  crucible,  which  was  easily  removed  by 
burning.  In  the  case  of  silver  the  action  was  more  a 
corrosion  of  the  surface. 


jotting!) am  Section* 


University  College,  Nottingham. 


CJiairmitn :  L.  Archbutt. 
Vice-Cliairman:  F.Clowes. 


Committee  i 


Y.  J.  R.  Carulla. 
J.  B.  Coleman. 
C.  H.  Field. 
fl.  Forth. 
F.  D.  Mordle. 
S.  J.  Pentecost. 


H.  J.  Staples. 
C.  Taylor. 
Sir  John  Tiiniey. 
G.  J.  Ward. 
J.  T.  Wood. 


Treasurer  :  J.  31.  C.  Paton. 

Hon.  Local  Secretary : 
R.  L.  Whiteley,  University  College,  Nottingham. 

Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
Bent  to  the  Local  Secretary. 

SESSION  1892-93. 


April  10.— Messrs.  J.  T.Wood  and  W.  H.  Wilcox,  B.Sc,  "Further 
Contribution  en  the  Nature  of  Brau  Fennentatior.." 


Scurnal  anti  pattnl*  2.itn-aturf» 


Class.  PaKe 

I.— General  Plant,  Apparatus,  and  Machhicry 2.il 

1 1. — Fuel,  Ga,",  and  Light  , g-j 

III.— Destructive  Di.stilh.tion,  Tar  Products,  ic 25.". 

IV. — CoIourinK  Matters  and  Dyes   25<i 

v.— Textiles:  Cotton,  V/ool,  Silk,  &c '>:,9 

VI.— D.veinp,    Calico    Printing,    Paper    Staining,   and 

BleaehinK 2i;i 

VII. — Acids,  Alkalis,  and  Salts 2i'2 

VIII.— Glass,  I'ottery,  and  Kartlienware 2<>3 

IX.— Building  Materials,  Clays,  Mortars  and  Cements..  2C4 

X.— Metallurgy 270 

XI. — Electro-Chemistry  and  Klectro-Metallurgy  275 

XII.— Fats,  Oils,  and  Soap  Manufacture 277 

XII  r.— Paints,     PiBments,     Varnishes,     Resins,     India- 

Rubbcr,  ic 278 

XIV.— Tanning,  Leather,  Glue,  and  Size 278 

XV.—  Man ures,  &c 2S0 

XVI.— Suiar,  Starch,  Gum,  &c 280 

XVII. — Brewing,  Wines,  Spirits,  Ac 282 

XVIII.— Chemistry   of   Foods,   Sanitary   Chamistry,    and 

Disinfectants 2S3 

XIX.— Paper,  Pasteboard,  &c 2S6 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  287 

XXI. --Photographic  Materials  and  Processes 2S9 

XXII.— Explosives,  Matches,  &c 200 

XXIII.— Analytical  Chemistry 290 


L-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Cement  for  Packing  Steam-,  Air-,  and    Water-pipes,  and 

also  Boilers.  Papier-Zeit.  17,  I9I9. 
Portland  cement  is  mixed  with  sufficient  water  to  form  a 
stiff  paste,  so  that  when  applied  to  a  wall  it  will  not  fall  off 
or  run.  This  cement  may  be  used  for  manhole-lids  with 
excellent  results.  It  is  applied  to  the  carefullj'-c'.eaned 
surfaces  in  a  layer  of  from  5  to  8  mm.  in  thickness.  As 
soon  as  the  cement  is  applied  the  lid  is  carefully-  put  upon 
it  and  slowly  tightened  until  the  thickness  of  the  layer  is 
reduced  to  from  3  to  4  mm.  After  an  interval  of  several 
hours  the  cement  begins  to  set,  and  now  the  nuts  on  the 
lid  are  firmly  screwed  down.  During  the  next  eight  hours 
the  joint  is  kept  slightly  moist  so  as  to  prevent  haircracks. 
A  manhole  packed  in  this  manner  never  becomes  loose. 
In  a  similar  manner  flange-joints  on  water-,  steam-,  or  air- 
pipes  may  be  tightened  hy  means  of  cement ;  such  joints,  if 
carefully  prepared,  prove  exceedingh'  durable,  and  are  much 
cheaper  than  india-rubber  or  asbestos  packings. — C.  0.  W. 


Evaporating  Apparatus  used  in  the  Chemical  Industries. 

J.  Dannien.  Zeits.  ang.  Chem.  1802,  479—483. 
After  drawing  attention  to  the  fact  that  the  latent  heat  of 
steam,  amounting  to  about  85  per  cent,  of  the  total  heat 
expended,  is  still  generally  lost,  the  author  deals  with  the 
forms  of  apparatus  for  conducting  artificial  evaporation  in 
the  different  branches  of  the  chemical  industries. 

I.  Pans  Ji red  from  beloic. — Pans  with  flat  bottoms  are 
still  in  use  iu  salt-,  vitriol-,  and  alkali-works.  Their  use 
is  accompanied  by  high  cost  of  repairs  and  expensive 
labour,  if  salts  are  deposited.  Boat  pans  and  caustic 
pots  are  wasteful  as  regards  fuel.  Wolf  pans  with 
saddle-shaped  bottoms,  and  triple-flued  pans  such  as  are 
now  in  use  at  Stassfurt,  prevent  the  burning-on  of  the 
precipitated  salts ;  these  collect  in  the   cold  parts  of  the 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8f7. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  OfEce,  South- 
ampton BuilJir-gs,  Chancery  Lane,  Loudon,  W.C. 
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pan  as  a  mud  and  are  removed  from  time  to  time  by 
flushing  out.  "  Thelen  "  pans,  with  semi-circular  bottoms 
and  mechanical  agitators  for  removing  the  salts,  work 
automatically  with  small  cost  of  repairs  and  labour. 

II.  Pans  Jired  from  above  are  used  in  connection 
with  furnaces  in  the  alkali  industry,  also  in  the  manu- 
facture of  ahun  and  phosphoric  acid  and  for  calcining 
potash  and  caustic  salts.  Thej'  have  the  disadvantages 
accruing  from  furnace-  or  fire-gases — flue-dust  and  discon- 
tinuous working.  The  film  forming  on  the  surface  of  the 
liquor  impedes  the  evaporation,  and  must  constantly  be 
broken  up.  Mechanical  apparatus  for  agitating,  and 
removing  the  salts,  cause  considerable  expenses  for  repairs. 
The  author  also  refers  to  the  towers  used  for  evaporation 
and  denitration  in  the  manufacture  of  vitriol,  ns  well  as 
those  employed  in  evaporating,  carbonating,  and  oxidising 
leys  in  the  potash  and  alkali  industries.  Small  cost  of 
repairs,  compactness,  and  high  eflSciency  in  the  utilisation 
of  heat,  are  to  be  counted  as  recommendations  in 
evaporation  by  means  of  towers. 

III.  Evaporators  heated  by  steam. — These  are    used    in 
the  manufacture  of  vitriol,  alum,  and  nitre.     In  connection 


with  steam-pipes  mechanical  agitation  is  sometimes  used, 
to  keep  the  surface  of  the  pipes  clean.  This  method  of 
working  is  clean,  but  the  latent  heat  of  steam  is  generally 
lost.  To  prevent  this  the  steam  is  sometimes  used  for 
heating  the  fc^d-liquor,  or  the  steam  is  condensed  in  the 
closed  evaporator,  the  water  evaporated  being  carried 
away  by  means  of  an  air-pump,  which  forms  a  vacuum 
and  lowers  the  boiling-point  to  below  100^  C. 

\\.  Apparatus  repeatedly  utilising  the  heat  of  the  water 
evaporated. — These  yield  the  best  results.  Hundreds  of 
such  apparatus  are  used  in  the  sugar  industr3'. 

The  chemical  industry,  however,  has  been  slow  to  adoft 
these  forms  of  apparatus.  AViisterhagen,  in  Sta^sfuit,  has 
successfully  introduced  an  apparatus  for  the  evaporation  of 
potassium  chloride  liquors.  They  are  further  employed 
for  evaporating  caustic-leys,  magnesium  chloride- and  sodium- 
chloride-  (nitrate  industry),  sulphate-,  potash-,  and  Vinasse- 
liquors.  The  advantages  accompanying  this  mode  of 
evaporation  arc  economy  in  futl,  prevention  of  loss  of 
material,  no  inconvenience  through  presence  of  steam,  and 
and  production  of  cheap,  pure  water.  Steam  enters  the 
heater  of  the    first  evaporating  vessel   and   is  condensed^ 


Fig.  1. 


A  Triple-flued  vessel  with  furnace. 

B  Range  o£  pipes  with  valves. 

C  Heater  with  fittings. 

P  Evaporator. 

E  Steam  dome. 

P  Tubular  feed-liquor  heater. 

G  Counter-current  cataract-condenser. 

H  Pipe  for  cooling  water  with  relief -valve, 

I  Air-piimi). 


K  Pipes  to  air-pump. 

L  Cold-water  pump. 

M  Air  sopai-ator. 

X  Pipe  to  condenser. 

O  Tank  for  cold  water  to  condenser. 

P  Tank  for  cold  water  from  condenser. 

Q  Tank  for  condensed  water. 

li  Filter  for  salt. 

S  U-pipe, 
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^giving  up  its  heat  to  the  evaporating  liquid,  which  boiln 
under  normal  pressure  or  slight  vacmitn.  The  steam  frcm 
the  licjuor  is  carrieil  to  tlie  heater  of  the  second  evaporator, 
in  which  the  liiiuor  boils  at  a  still  lowi-r  temperature  owinp, 
to  the  increased  vacuum  caused  by  the  air-pump  employed. 
The  steam  from  the  licjuor  in  the  second  evapcrator  is 
«ither  liipietied  in  a  condenser  or  further  used  in  a  tliird 
•evaporator,  and  so  ou.  With  the  number  of  evaporators 
ithe  vacuum  increases,  and  up  to  a  certain  limit  the  economy 


in  fuel.  A  vacuum  cvaporating-apparatus  evaporates  with 
1  kilo,  of  ateain,  assuming  the  liijuor  to  be  entering  at 
T-j^  C.,  the  fall  of  temperature  to  Iks  :>2'  C,  and  the 
coefficient  of  transmission  of  heat  =  22  : 

Kil.«.  of  Water. 
Willi  one  viicuuDi-cviip(irut<ir tea 

Wit  li  t  wo  vju-uum-evaporators 1  •  IKJ 

With  three  vacuum-L-vaporatori 2'83 


Fig.  2. 


Figs.  1,  2,  and  3  show  vacuum  evaporating-apparatus 
with  two  evaporators  used  for  concentrating  salt  solutions, 
in  combination  with  a  triple-flued  evaporating  vessel, 
heated  by  coal,  which  gives  steam  of  three  atmospheres 
pressure. 

Xewer  apparatus  of  Yaryan,  Greiner,  and  other  types, 
which  have  been  tried  in  the  sugar  industry,  are  said  to  be 
still  more  efficient. — K.E.  M. 


PATENTS. 


Improvements  in  Filter  Apparatus.  A.  J.  Boult,  London. 
From  Oesterreichischer  Verein  fiir  Cellulose-Fabrikation, 
Vienna.     Eng.  Pat.  25.51,  February  9,  1892. 

Ix  this  apparatus  a  horizontal  cylinder,  whose  circumference 
is  made  of  wire-gauze  or  other  filtering  material,  is  sup- 
ported at  both  ends  on  hollow  trunnions,  which  pass 
hrough  stuffing-boxes  in  the  sides  of  an  open  cistern,  in 
which  the  cylinder  is  inserted.  The  trunnions  are  of  a 
sufficient  size  to  admit  of  an  inclined  trough  being  passed 
through  from  one  end  of  the  cylinder  to  the  other.  The 
water  to  be  filtered  enters  through  one  of  the  trunnions 
and  passes  through  the  perforated  wall  of  the  cylinder  into 
the  cistern,  whilst  the  impurities  are  retained  and  carried  to 
the  top  by  projecting  ledges  fixed  inside  the  revolving 
cylinder,  where  they  drop  into  the  trough,  together  with  a 
certain  amount  of  the  liquid,  and  are  floated  awav. — B. 


Improvements  in  Refrigerating  Machinery.  R.  J.  Cracknell, 

Loudon.  Eng.  Pat.  40a5,  March  1,  1892. 
This  invention  relates  to  machinery  working  on  the  ammonia- 
absorption  principle,  wherein  two  ammonia  boilers  are  alter- 
nately used  as  evaporators  and  absorbers,  and  consists  in 
the  provision  of  valves  and  connections  for  establishing 
communications  between  the  vapour-chambers  of  the  two 
vessels  in  such  a  manner  as  to  allow  of  heat  being  trans- 
ferred from  the  absorber  for  the  time  being  which  is  to  be 
cooled,  to  the  evaporating  vessel  which  requires  to  he 
heated.  Provision  is  also  made  for  the  better  absorption 
by  the  weak  ammonia  solution  of  the  gas  entering  the 
absorber,  by  causing  the  solution  to  be  put  in  circulation  by 
the  incoming:  gas. — B. 


Improved  Apparatus  for  Pumping  Air  ayid  Gas.     W.  B. 

GrilT.ths   and    J.    Woodley,    Cardiff.      Eng.   Pat.    44G5, 

March  7,  1892. 
This  apparatus  consists  of  a  cylindrical  metal  dram  or 
holder  closed  at  the  top  and  open  below,  inserted  in  a  tank 
filled  with  water,  and  caused  to  move  up  and  down  in 
guides  by  means  of  a  crank  and  connecting-rod.  A 
vertical  pipe  rises  in  the  centre  of  the  drum  from  the 
bottom  of  the  tank,  through  which  the  air  or  gas  are 
inhaled  and  diiven  out.  The  pipe  is  fitted  below  with  inlet 
and  outlet  valves,  and  finished  at  its  upper  end  with  a  bell- 
mouth  of  a  size  nearly  eqnal  to  the  inside  diameter  of  the 
drum,  whilst  a  disc  of  about  the  same  diameter  is  fixed  to  the 
pipe  lower  down,  the  object  being  to  prevei.t  or  retard  the 
oscillation  of  the  water  in  the  tank  as  the  drum  moves  up 
or  down. — B. 


least  quantity  of  water  on  exposure  to  moist  air.  b. 
Rye  and  Wheat  Straws. — These  varieties  are  very  similar 
in  properties,  and  stand  intermediate  between  the  other 
two  groups,  c.  Millet,  Oats,  Barley,  and  Buchwheat 
Straws. — These  straws  contain  the  largest  proportion  of 
ash  and  the  smallest  proportion  of  carbon  and  hydrogen  ; 
they  have  a  higher  real  specific  gravity  than  the  member* 
of  the  other  groups,  and  they  Lave  also  the  greatest  capacity 
of  absorbing  water  from  moist  air. 

3.  The  increase  in  the  real  specific  gravity  of  a  straw  is^ 
coincident  with  an  increase  in  the  percentage  of  ash. 

4.  The  lower  the  apparent  specific  gravity  of  a  straw  the 
greater  its  capacity  of  absorbing  water  from  moist  air. 

The  real  specific  gravity  and  the  calorific  value  of  various 
kinds  of  straw  are  given  in  the  following  table  ;  the  calorific 
values  were  calculated  with  the  aid  of  Dulong's  formula, 

viz.  8080C  +   (H  -  ^)  34,462  :— 


Improvements  in  Filtration.     S.  R.  Lowcock,  Birmingham. 

Erg.  Pat.  5787,  March  i:4,  1892. 
The  filtx?r  described,  jrovidcs  for  the  further  purification  of  a 
filtered  liqu-d  by  means  of  a  current  of  air  oi  oxygen  blown 
through  it  under  pressure.  In  the  application  to  a  saud- 
filter  for  water  or  sewage  filtration  the  upper  layers  are 
constituted  of  fine  sand  for  the  purpose  of  retaining  the 
cofTser  impurities,  whilst  through  the  lower  and  coarser 
layers  are  led  pipes  with  perforations  from  which  the 
compressed  air  issues  and  passes  through  the  filtered  liquid. 


Improved  Wooden   Vats.     C.  B.  Inman,  Leeds.     Eng.  Pat. 

17,863,  October  7,  1892. 
This  invention  relates  to  rectangular  vats  of  wood  or  slate, 
the  internal  corners  of  which  are  rounded  by  means  of 
strips  or  fillets  inserted  in  grooves  left  in  the  thickness  of 
the  material  of  the  sides  and  floor,  or  by  making  the  edges 
of  the  plates  of  greater  thickness  than  at  other  parts  and 
cutting  the  internal  faces  at  the  junctions  to  form  rounded 
corners.  -  B. 




Sp.  Gr. 

Calorific  Values. 

Dried 

at  110°. 

Containing 

6  per  cent. 

H2O. 

Containinsf 

10  per  cent, 

H2O. 

1 
1-628  1     3,724 

1-C67       3,477 

1-668  ■     3,478 

1-649  \     3,451 

1-687  1     3,312 

1-679  '     ■'1916 

3,431 
3,199 
3,200 

3;175 

3,043 

2,955 
2,896 

2fi3C, 

3  237 

Winter  wheat  straw 
Summer  wheat  straw 
Winter  rye  straw  . . . 
Millet  straw 

3,015 
3,01a 
2,99E 
2,865 
2,780- 

Barley  straw 

Buckwheat  straw. . . 

1-684 
1-692 

3,154 

3,090 

2,724 
2,66» 

— F.  S.  K. 


II -FUEL,  QAS.  AND  LiaHT. 

The  Value  of  Straw  as  Fuel.     Dingl.  Polyt.  Jour.  73 
(^1892),  260—263. 
The  results  of  an  examination  of  various  kinds  of  straw 
have  been  recently  published  by  Reszoff  in  the  Journal  of 
the    Russian  Technological  Society ;    the   most  important 
conclusions  arrived  at  were  the  following:  — 

1.  The  chemical  composhion  and  the  physical  properties 
of  various  kinds  of  straw  are  not  identical. 

2.  The  several  kinds  of  straw  may  be  classified  into  three 
groups: — rt.  jF/«.«-.s//-ait'.— This  straw  contains  the  largest 
proportion  of  carbon  and  hydrogen,  and  the  smallest  pro- 
portion of  ash  ;  it  has  the  greatest  apparent  specific  gravity, 
but   the   lowest   real  specific  gravity,   and  it   absorbs  the 


Remarks  on  the  Changing  of  the  Physical  Properties  of 
Coke  made  in  By- Product  Ovens.  J.  J.  Fronheiser, 
J.  Franklin  Inst.  135,  1893,  34,  35. 

The  disadvantage  of  coke  made  in  the  by-product  oven  is 
stated  to  be  its  softness,  in  consequence  of  which,  when  used 
in  the  blast-furnace,  a  large  waste  takes  place  by  its  acting 
on  the  escaping  carbon  dioxide  at  the  upper  part  of  the 
furnace  to  form  carbon  monoxide.  The  author  refers  to 
Sir  Lowthian  Bell's  experiments  of  heating  separately  to  a. 
red  heat  in  a  glass  tube  for  30  minutes  a  quantity  of 
equally-powdered  hard  coke,  soft  coke,  and  charcoal, 
passing  800  cc.  of  dry  carbon  dioxide  over  each  and 
analysing  the  gases.  The  results  were  5-44,  30-19,  and 
64 -8  per  cent,  of  carbon  monoxide  respectively.  He  then 
states  that  he  has  coked  in  a  bee-hive  oven  under  different 
conditions  the  same  coal,  and  has  obtained  cokes  of  varying 
hardness.  On  submitting  them  to  the  above  test  the 
prepared  coke  yielded  8-72  cc  of  carbon  monoxide,  the 
ordinary  coke  43'76  cc,  whilst  charcoal  yielded  217  cc, 
thus  showing  that  the  same  coal  may  be  made  to  furnish  a 
harder  coke  than  by  the  ordinary  treatment,  thereby  over- 
coming the  disadvantage  in  the  case  of  by-product  ovens. 
The  method  of  treatment,  however,  is  not  given. — A.  W. 


PATENTS. 


Improvements  relating  to  the  Burning  of  Liquid  Hydro- 
carbons for  Heating  and  Lighting  Purposes,  and  to 
Apparatus  therefor.  W.  E.  Smith,  Brighton.  Eng.  Pat. 
2204,  February  4,  1892. 

Ix  the  ordinary  "  industrial  lamps  "  oil  is  forced  from  a 
small  aperture  ir:  the  burner  in  the  form  of  vapour  or  spray 
bv  means  of  compressed  air  or  steam ;  this  invention 
provides  an  additional  and  independent  supply  of  heavier  oil 
or  tar,  which  is  drawn  into  the  already-existing  flame,  thus 
producing  a  flame  of  much  higher  illuminating  and  heatiug 
power  witliout  any  extra  consumption  of  the  more  expensive 
light  oil.— F.  S.  K. 


Improvements  in  Machinerij  or  Apparatus  for  Mixing 
fii/ldiitmiiblc  Cias  or  Vapour  with  Air,  and  for  (tilising 
such  Mixture.  W.  Smethurst  iiud  J.  Wade,  Loudon. 
Knp.  Pat.  2207,  February  4,  18y2. 
Tiir:  apparatus  here  described  consists  of  a  double-acting 
puTup  connected  witli  inlet  <ras  valves,  air  valves,  and 
regulatinjigas  and  air  valves,  into  which  air  and  inflammable 
gas,  in  any  desired  proportion,  are  drawn,  and  then  expelled 
into  a  mixing  chamber  in  which  are  arranged  a  number  of 
transverse  partitions  of  fine  wire-gau/.e  or  perforated  metal  ; 
the  mixed  gases  are  then  stored  in  a  suitable  receiver  or 
led  at  once  to  a  burner.  The  mixture  of  air  and  gas  is 
burnt  according  to  a  device  in  wliich  is  utilised  the  mixing 
chamber,  containing  a  porous  diaphragm  and  inner  adjustable 
tube  with  openings  near  its  lower  edge. — F.  S.  K. 


Improvements  in  Artificial  Fuel.     J.  Swallow  and  C.  We.st, 
Leeds.     Eng.  Pat.  2434,  February  if,  1892. 

In  order  to  dispense  with  the  use  of  resin  and  pitch  in  the 
manufacture  of  briquettes  from  coal,  the  inventors  propose  to 
substitute  a  mixture  of  slaked  lime,  Indian  meal  and  .sugar, 
or  lime  and  alum.  About  1  cwt.  of  a  mixture  of  lime,  Indian 
meal  and  sugar  in  e<iual  proportions,  or  1  cwt.  of  lime  and 
alum  in  equal  quantities  is  added  to  about  19  cwt.  of  coal, 
coke,  or  shale,  or  to  a  combination  of  these  three,  and  tlu- 
ingredients  being  well  mixed,  are  moistened  with  water  and 
pressed  into  moulds,  when  the  briquettes  are  readv  for  use. 

— T.  A.  L. 


Improcements  in  the  Manufacture  of  Artificial  Fuel. 
G.  A.  Fuchs,  Chemnitz,  Saxony,  Germany.  Eng.  Pat. 
3053,  February  16,  1892. 

The  binding  material  used  in  the  preparation  of  these 
briquettes  is  finely-divided  lignite  or  peat,  which  itself  is 
capable  of  being  converted  into  hard  and  tough  briquettes 
by  strong  pressure  in  a  mould  without  the  application  of 
heat.  The  quantity  of  the  "  binding "  lignite  or  peat 
added  to  the  small  coal  depends  upon  the  nature  of  the 
latter  material,  and  the  proportion  ;  it  ranges  from  10  to 
40  per  cent. — T.  A.  L, 


Improved  Apparatus  for  Making  Gas  from  Oils,  Fatty 
Substances,  and  other  Material.  J.  Moeller,  London. 
Eng.  Pat.  4728,  March  10,  1892. 

Ix  making  oil-gas  it  has  hitherto  been  the  practice  to  let 
the  oil  simply  drop  into  the  retort  by  gravitation  ;  according 
to  this  patent  the  oil  is  forced  into  the  red-hot  retort  from 
a  small  orifice  under  a  pressure  of  about  20  lb.  per  square 
inch,  and  being  thus  introduced  in  a  fine  spray  it  is  vaporised 
before  coming  into  contact  with  the  walls  of  the  retort. 
Solid  fatty  substances  may  be  employed  instead  of  oil,  but 
must  first  be  melted. — F.  S.  K. 


Improvements  in  Coking  Processes  and  in  the  Manu- 
facture of  Coke,  and  in  the  liecovery  of  Products. 
J.  Bowing,  Tilburv,  Essex.  Eng.  Pat.  16,622,  September 
17,  18i.2. 

AccoKDLN'G  to  the  inventor  the  coking  of  certain  kinds  of 
coal  can  only  be  successfully  carried  out  by  applying  heat 
at  one  particular  point  and  allowing  it  to  travel  gradually 
through  the  mass  to  be  coked.  As  an  instance  he  supposes 
the  coal  to  be  coked  arranged  in  the  form  of  a  sphere  and 
the  heat  generated  or  applied  at  the  centre  of  the  sphere. 
The  heat  travels  slowly  outwards  from  the  centre,  coking 
almost  the  whole  of  the  coal.  In  practice,  the  retort  consists 
of  two  concentric  cylindrical  chambers,  the  heat  being 
applied  in  the  inner  one,  the  annular  space,  from  which  the 
air  is  excluded,  being  filled  with  the  coal  to  be  coked.  The 
beat  travels  gradually  outwards,  and  it  is  stated  that  even 
South  Wales  steam  coal,  when  mixed  with  from  2.5  to  30 
per  cent,  of  some  coking  coal,  may  be  coked  in  an  oven  of 
this  description. — T.  A.  L. 


Improvements  in  Talres  and  Apparatus  employed  in  the 
Manufacture  of  Heating  and  Illuminating  Gas.  H 
Fourness,  Liverpool.  Eng,  Pat.  21,871.  November  30, 
1892. 

Tins  patent  simply  refers  to  certain  improvements  in  the 
construction  of  the  valves,  and  of  the  air-regulating 
mechanism  previously  described  (Eng.  Pat.  15,1C9  of  l*^!'l  : 
this  Journal  1892,  149  ).— F.  S.  K. 


Improvements  in  Apparatus  for  Boiling  or  Heating  by 
means  of  Spirit,  E.  Strauss,  Breslau,  Germanv.  P'lg. 
Pat.  22,832.     December  12,  1892. 

In  heating  a  kettle  or  other  vessel  by  means  of  spirit 
burning  in  an  open  receptacle,  the  size  of  the  flame  is  limited 
by  the  rate  at  which  the  spirit  vaporises  ;  in  the  improved 
apparatus  the  receptacle  containing  the  spirit  is  itself 
heated  by  a  small  spirit-lamp  with  a  wick,  whereby  a  much 
larger  flame  is  obtained. — F.  S.  K. 


III.-DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

The  Rectification  of  Petroleum   Spirit.     A,  Yeith,   Dingl. 
Polyt.  J.  1892,  284,  301—302. 

Ix  a  previous  article  (this  Journal,  1892,  151)  the  author 
has  described  Heckmann's  fractionating  column,  and 
further  study  of  this  apparatus  when  used  with  an 
efficient  condenser  has  shown  him  that  it  is  an  extremely 
valuable  instrument,  and  has  brought  to  light  various 
points  in  the  fractioning  of  spirits  which  are  v^orthy  of 
notice.  It  is  obviously  impossible  to  separate  completely 
t^vo  liquids  of  different  boiling-points  simply  by  passing 
their  vapours  through  an  apparatus  maintained  at  the 
boiling-point  of  the  lower  one  ;  the  most  that  can  be  done 
is  to  produce  a  liquid  containing  proportionally  more  of  the 
heavy  constituent,  and  a  vapour  proportionally  less  :  and 
this  proportion — for  the  same  liquids — depends  solely  on 
the  relative  amounts  of  the  two  substances  in.  the  original 
gas.  From  this  it  will  be  seen  that  an  efficient 
fractionator  must  be  constructed  in  such  a  manner  as  to 
allow  of  the  complete  removal  of  the  liquid  at  the  instant  of 
its  deposition,  but  at  the  same  time,  to  avoid  loss  of  fuel,  this 
distillate  must  not  be  reduced  in  temperature  below  that 
necessary  to  insure  its  assuming  the  liquid  condition.  By 
attending  to  these  two  points,  the  backward  flow  into  the 
still  wUl  be  kept  at  the  minimum,  and  as  the  uncondensed 
vapours  contain  more  and  more  of  the  more  volatile 
constituents,  the  separation  will  become  more  and  more 
complete,  the  greater  the  number  of  trays  in  tb^  column. 
The  construction  of  the  fractionator,  therefore,  and  its 
consequent  superficial  area,  is  a  matter  for  exact  calculation, 
depending  on  the  composition  of  the  crude  substance  for 
which  it  is  to  be  used  ;  while,  on  the  other  hand,  the 
condenser  cannot  be  too  large,  the  operator  being  enabled  to 
regulate  its  action  by  altering  the  temperature  of  the  water 
employed,  so  that  if  properly  fitted  with  arrangements  for 
drawing  off  the  distillate  at  different  points  the  condenser 
may  be  made  to  reinforce  the  analytical  power  of  the  column, 
the'  fractional  condensation  thus  effected  increasing  the 
efficiency  of  the  whole  apparatus. — F.  H.  L. 


Comparative   Tests  of  American,   Pussian,  and   Sumatra 
Oils.     Board  of  Trade  Journal,  March  1893,  349—350. 

The  Java-Bode,  as  quoted  by  the  Penang  Gazette.^ 
states  that  at  the  request  of  Mr.  van  den  Berg,  repre- 
sentative of  the  Royal  l/utch  Oil  Co.,  a  chemical  and 
physical  analysis  has  been  made  of  Sumatra  (Langkat) 
oil  by  Mr.  Leyden,  of  the  firm  of  Messrs.  Kathkamp 
and  Co.,  Batavia. 
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Tlicj  results  in  comparison  with  Russian  and  American 
oil  iire  as  follows  : — 

Specific  gravity  of  15^  C.  is  for — 

Lanskat  oil,  0-799  (at  2i\  0-789). 
American  „  0-791  (  „  0-7S4). 
Russian     „  0*825  (      „      0815). 

Langkat  oil  was   quite  colourlesss,  American  oil  had  a 
prominent   yellow   colour,    and    Russian   oil   was    slightly   [ 
yellowish.     There   was   no    difference   as   to   fluorescence. 
Langkat  oil  is  neutral  and  contains  therefore  no  sulphuric  j 
acid  or  caustic  soda,  the  same  is  the  case  with  the  American   [ 
oil,  while    Russian  oil  has  a    slightly  acid   reaction.     All  j 
three  sorts  contained  no  sulphuric  acid.     From  the  trial  as  ; 
to  lighting  power  it  was  evident  that  the  Langkat  oil,  after 
six   hours'  burning,  was   only   diminished   with   4*01    per 
cent.,  the   American  oil   being   9-37  per   cent.  less.     The 
following  temperatures  were  found  for  the  flashing  points  : — 

°C. 

American  oil 43*4 

Langkat  oil 47-6 

Russian  oil 51  '•2 

From  the  comparatively  high  temperature  for  the 
Langkat  oil  it  is  quite  clear  that  this  oil  is  quite  safe  for 
domestic  use.  When  mixing  the  same  amount  of  Langkat 
oil  i'.nd  sulphuric  acid  it  is  coloured  only  yellowish,  while 
Russian  oil  is  coloured  brownish,  and  American  oil  dsirk 
brown.  The  temperature  was  not  changed  by  this  with  all 
three  sorts.  Xo  change  was  seen  when  mixing  ths  three 
kinds  with  a  solution  of  nitrate  of  silver  saturated  with 
ammonia.  Distilled  in  the  Engler  apparatus  the  following 
results  were  obtained  : — 


Langkat. 

American. 

1 

Russian. 

Under  150"  C 

Per  Cent. 
15-9 

79-6 

3-4 

'   Percent. 

18-7 

47-8 
32-8 

Per  Cent. 
13-2 

Between  150"— 270° 

Over  ■'70' 

74-0 
12-0 

9S-0 

OS'S 

99-2 

The  photometric  trial  gave  the  following  results  :  — 

^™^"c=i ^"*^)  during  the  same  time 

I''*"-'^»t I'^n    and  quantity  of  oil. 

Russian... 97-^ 

It  is  further  evident  from  these  trials  that  when  burning 
Langkat  oil,  the  wick  was  not  carbonised,  as  was  the  case 
with  the  other  sorts.  From  this  we  conclude  that  Langkat 
oil  can  stand  a  fair  trial  with  American  and  Russian  oil, 
and  has  still  the  following  advantages  :  — 

1.  The  oil  is  colourless. 

2.  And  quite  neutral,  and  so  does  not  give  offensive 
smell  of  any  kind. 

3.  ^founts  quicker  in  the  wick  than  any  other  oil. 

7.  This  oil  contains  more  hydrocarbons,  boiling  between 
150"  and  270^  C.  (body  of  oil). 

8.  Contains  almost  uo  hydrocarbons  over  27  per  cent. 

9.  Li-'hting  power  is  greater  with  the  same  consumption 
of  oil. 


10.  Lighting  power  diminishes  less  after  having  leen 
burning  for  a  long  time. 

The  Langkat  oil  contains  no  resinous  or  fat  matter  at  all, 
the  American  oil  traces,  and  the  Russian  oil  a  small 
quantity. 


A7iali/sis  of  Mixtures  of  Ammonia  and  Methylamines.     H. 
Quantin,  Compt.  Rend.  115,  561. 

See  under  XXIIL,  page  294. 


lY -COLOURING  MATTERS  AND  DYES. 

Cochineal  Carmine.     S.  Feitler.     Zeits.  f.  ang.  Chem.  1892, 
136—141. 

Cochineal,  though  somewhat  ousted  from  its  premier 
position  as  a  colouring-matter  by  its  synthetical  rivals,  is 
still  a  body  of  great  commercial  importance,  and  of 
chemical  interest  on  account  of  the  lack  of  exact  knowledge 
as  to  its  constitution  and  the  best  principles  governing  its 
preparation.  It  has  long  been  known  that  carmine 
prepared  from  cochineal  does  not  consist  of  the  pure 
pigment,  as  it  contains  a  considerable  amount  of  ash  ;  and 
Liebermann  (Ber.  18,  1969)  has  given  ground  for  the 
opinion  that  it  is  a  lake  with  an  alumina-lime  basis 
associated  with  a  proteid  body.  According  to  his  views 
the  ratio  of  the  lime  and  magnesia  (calculated  'as  lime), 
to  the  alumina  is  as  1 : 2,  and  he  has  compared  it  to  Turkey- 
red  in  which  the  sulphonic  acids  of  the  castor  oil  may  be 
supposed  to  play  a  part  similar  to  that  of  the  nitrogenous 
constituent  in  carmine,  a  parallel  made  more  exact  by 
taking  into  account  the  observation  of  Rosenstiehl  and  Kopp 
that  a  similar  relation  between  lime  and  alumina  obtains  in 
the  case  of  TurkcA^-red. 

Six  samples  of  various  qualities  were  analysed,  their 
technical  names  being :  (1.)  Best  Naccarat-carmine.  (2.) 
Best  genuine  carmine.  (3.)  Best  genuine  carmine.  (4.) 
Ordinary'  carmine.  (5.)  Antique  carmine ;  and  (6.)  Best 
Naccarat-carmine. 

The  last  three  were  adulterated,  No.  4  containing  88  -  5 
per  cent,  of  ash,  consisting  of  lead  oxide,  alumina,  and 
lead  sulphate.  It  had  probably  been  prepared  from  a 
sample  of  eosin  with  a  blue  tint  by  precipitation  with 
jead  acetate  and  alum.  No.  5  was  much  like  the  sample 
known  as  "best  genuine,"  but  the  ash  amounted  to  74-56 
per  cent.,  and  consisted  mostly  of  barium  carbonate  and 
some  sulphate.  According  to  Bonatli  it  was  a  baryta  lake 
of  corallin.  No.  6  was  found  to  be  a  mixture  of  genuine 
cochineal  lake  and  a  lake  prepared  froru  a  coal-tar 
colourintf-matter.  It  contained  15-28  per  cent,  of  ash, 
16-08  per  cent,  of  water,  17-31  per  cent,  of  nitrogenous 
matter,  and  51-33  per  cent,  of  colouring-matter  (reckoned 
by  difference).  The  artificial  colouring-matter  present 
was  identified  as  a  true  lake  of  phloxin. 

Leaving  these  adulterated  specimens  out  of  consideration, 
the  composition  of  the  samples  examined  which  were 
believed  to  be  genuine,  together  with  those  that  had 
previously  been  recorded  by  Liebermann  and  Lafar,  is 
shown  by  the  following  table  : — 


Genuine 

Cochineal  Carmine 

(Liebermann). 


Naccarat- 
Carmine  (Lafar). 


Best  !N"accarat- 
Carmine. 


Best  Geiiuine 
Carmine. 


Best  Genuine 
Carmine. 


AVatei 

17 

7 
20 
56 

15-50 
6-87 
23  26 
54-37 

20-48 

7-09 

27-00 

45-43 

13-15 

9-18 
25-19 

52-48 

15-69 

Ash 

7-24 

rsiti'ogenons  matter 

20-31 

Colouring-matter  (by  difference) . . . 

56-36 
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These  results,  calculated  on  the  dried  sabstance,  become — 


Ash 81 

^'itrogenous  matter 21' 7 

Colouring-matter •57'2 

(Wax?)  fat Trace 


27-6 

61-26 

O-'Ji 


8-59 
24-09 
C7-.3-2 

2-53 


The  composition  of  the  ash  was  as  follows  : 


Genuine  ! 

Cochineal-Carmine 
I      (Lieberraanu).     i 


Xaccarat- 
Carmine  (Lafar). 


Best  Naccarat- 
Carmine. 


Best  Genuine 
Carmine. 


Best  Genuine 
Carmine. 


CuO 

SnOj 

A\f>s 

Fe,0, 

CaO 

MgO 

NajO 

KjO 

VjOs 

SiOj 

COi 

SO3 

CI 

AlaO^:  (CaO-hMgO)  (calculated  as  CaO) 


Trace 

o-t;7 

43-09 
Trace 
41-85 
1-02 
3-23 
3-56 
3-20 
Trace 


1:1-972 


0-35 

0-14 
40-08 
Trace 
41-20 

0-61 

o'W 

3-20 

2-71 

0-60 

2-31 
(by  difference) 


1:2-014 


1-15 

1-35 

43-18 

Trace 

36-76 

lU 

Undetermined 

Do. 

1-80 

Undetermined 

Do. 


1:1-618 


An  experiment  was  made  to  ascertain  what  proportion 
of  the  ash  of  cochineal  was  present  in  its  aqueous  extract, 
and  for  this  purpose  a  sample  of  "  Zaccatila  cochineal  " 
was  used.  The  quantity  was  2 •27  per  cent,  as  against 
11  per  cent,  in  the  insoluble  portion,  both  being  reckoned 
on  the  original  cochineal.  The  a.sh  from  the  soluble  portion 
contained  36-90  per  cent,  of  P-p,;,  6-00  per  cent,  of  Al.Oa, 
and  3*30  per  cent,  of  CaO,  giving  a  molecular  ratio  of  the 
last  two  constituents  of  1:1.  J,nother  experiment  was 
made  to  determine  whether  the  colouring-matter  of  cochineal 
carmine  was  identical  with  that  of  cochineal  itself,  viz., 
carminic  acid.  According  to  Hlasiwetz  and  Grabowski 
{Ann.  141,  329)  the  original  substance  whence  the  colour 
is  derived  is  a  glucoside.  The  author's  experiments  showed 
that  this  is  true  of  cochineal  but  not  of  carmine  prepared 
from  it,  a  result  possibly  due  to  the  decomposing  effect  of 
■some  mould  or  ferment.  Attempts  to  utilise  this  decom- 
position in  the  preparation  of  carmine  comparable  with  that 
of  commerce,  failed,  as  well  as  others  in  which  various 
metallic  salts  (aluminium,  calcium,  and  tin)  were  used  to 
form  lakes,  the  products  when  dry  lacking  the  fine  rich 
colour  of  commercial  carmine  of  good  quality.  It  appeared 
that  the  mode  of  drying  had  much  influence  on  the  result, 
and  that  the  nitrogenous  matter  (see  analyses  above)  was 
essential  to  bring  the  carmine  into  the  proper  stale  of 
<iivision.  The  only  other  conclusion  arrived  at  was  that 
the  best  sorts  ("  Xaccarat-carmine ")  are  prepared  by 
filtration  of  the  lake,  while  the  lower  grades  are  obtained 
by  decanting  the  bulk  of  the  solution  and  evaporating  the 
residue  to  dryness.  This  accounts  for  the  lower  content  of 
ash,  wax,  phosphoric  acid,  and  alkali  in  the  best  br»nds. 
— B.  B. 

PATENTS. 

The  Manufacture  and  Production  of  New  Blue  Mordant- 
Dyeing  Colouring  Matters.  J.  Y.  Johnson,  London. 
From  "  The  Badische  Anilin  and  Soda  Fabrik,"  Ludwigs- 
hafen,  Germany.  Eng.  Pat.  19,588,  November  12, 
1891. 
In  Eng.  Pat.  14,353  of  1888  (this  Journal,  1889,  770)  and 
JEng.  Pat.  15,121  of  1S88  (this  Journal,  1889,  772),  processes 


were  described  for  producing  new  dyestuffs  from  alizarin 
dyes  by  treatment  first  with   fuming   sulphuric  acid   and 
afterwards  with  concentrated  sulphuric  acid,  the  operation 
being  worked  as  a  continuous  process  or  divided  into  stages 
by  isolating  the  product  first  formed.     Similar  processes 
have  been  applied  to  other  alizarin  dyes  and  allied  bodies, 
and  reference  is  made  to  the  following  Eng.  Pats,  of  189o' 
8726  (this  Journal,  1891,  537),  12,715   (this  Journal,  189l' 
759),  17,712    and   18,729  (this  Journal,  1891,  917)   and  to 
Eng.  Pats,  of  1891,  1883  (this  Journal,  1892,  29),  and  4871 
(this  Journal,    1891,    513).     This  process    is   now   to   be 
applied  to  certain  dinitroanthraquinones  yielding  valuable 
mordant    colouring   matters.     The   following    nitroanthra- 
quinones    can      be    employed:— 1 -4'-dinitroatthraquinone 
(Romer,    Ber.    16,   363),  a-dinitroanthraquinone     (Bottger 
and  Petersen,  Aunalen,  160,  H7),  mixtures  of  these  two, 
and   also    the    crude    mixtures    of    dinitroanthraquinones 
obtained    by   the    dinitration    of    anihraquinone    without 
purification    or    separation   of    the    constituents.      About 
10    kilos,    of    l-4'-dinitroanthraquinone    are     mixed    with 
100  kilos,  of  fuming  sulphuric  acid  containiug  about  12  per 
cent,  of  SO3  and  heated  for  about  1^  hours  to  160'  C;.,  when 
a  colouring  matter  is  produced  soluble  in  water  to  a  dirty 
violet  solution.     The  melt  is  then  diluted  with  200  kilos,  of 
ordinary  sulphuric  acid  containing  95  per  cent.  H.jSO^,  and 
heated  for  two  hours  longer  at  130°  C.  until  the  soluble 
intermediate   product   is  converted   into    a    comparatively 
insoluble  one.     The  melt  after  cooling  is  poured  into  water, 
the  precipitate  filtered  off,  and  well  washed  with  cold  water. 
It  may  be  purified  by  dissolving  in  sodium  acetate  and 
precipitating  with  an  acid.     The  new  dyestuff  when  dry  is 
a  dark-coloured  powder,  which  has  a  bronzv  appearance 
when   rubbed.     It  is  somewhat  soluble  in  hot  water,  but 
dissolves  in  alcohol,  cold  aniline  and  alkaline  liquids  giving 
blue  solutions.     In  concentrated  sulphuric  acid  it  dissolves 
to  a  reddish-brown  solution.     In  cold  glacial  acetic  acid 
ether  and  benzene,  it  is  nearly  insoluble.     For  dyein«r  or 
printing  the  colouring  matter  may  be  applied  as  a  paste  or 
alkaline   salt.     It   produces   an   extremely   pure   and   fast 
greenish-blue   shade   on    chrome   mordanted    wool.     If   a 
sulphuric   acid   be   employed   containing   more   anhydride 
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than  in  the  example  already  described,  the  shade  produced 
is  less  green,  and  in  fact  the  colouring  matter  is  a  mixture 
of  the  greenish-blue  djestuff  obtained  as  above,  and  the 
blue  colouring  matter  obtained  according  to  the  following 
patent. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Blue  Mordant- Dye- 
ing Colouring  Matters.  J.  Y.  Johnson,  London.  From 
"  The  Badische  Anilin  and  Soda  Fabrik,"  Ludwigshafen, 
Germany.  Eng.  Pat.  19,589,  Xovember  12,  1891. 
Ix  the  preceding  patent  the  action  of  sulphuric  acid  on  dinitro- 
anthraquinones  is  described  and  the  method  given  for 
producing  a  greenish-blue  dyestuff.  The  reaction  takes 
place  in  two  stages,  and  in  the  present  patent  the  intermediate 
product  is  isolated  before  being  subjected  to  the  second 
operation.  In  this  way  a  different  product  is  obtained,  and 
its  formation  is  described  as  follows: — About  10  kilos,  of 
1  •  4'-dinitroanthraquinone  are  mixed  with  50 — 100  kilos, 
of  fuming  sulphuric  acid  containing  about  40  per  cent,  of 
SO3.  The  mixture  is  heated  to  100  —  130'  C.  for  about 
3  hours  or  until  soluble  in  water.  The  melt,  after  cooling, 
is  then  poured  into  water,  the  colouring  matter  salted  out, 
ftlter-pressed,  and  dried.  About  1  kilo,  of  this  product  is 
dissolved  in  10  times  its  weight  of  ordinary  sulphuric  acid 
and  heated  to  about  130^  C.  for  five  hours,  or  until  the  d^-e- 
stufE  is  insoluble  in  water.  The  melt  is  then  poured  into 
water,  filtered,  washed  with  warm  water,  pressed,  and  dried. 
It  may  be  employed  for  dj"eing  eith2r  as  a  paste  or  alkaline 
salt,  and  gives  a  violet  with  alumina  and  a  blue  with  chrome 
mordants.  When  dry  it  is  a  dark  powder  with  a  metallic 
lustre.  It  dissolves  in  alcohol,  ether,  benzene,  and  glacial 
acetic  acid,  giving  red  to  reddish- violet  solutions  with  a 
yellow  fluorescence.  In  caustic  soda  it  dissolves  to  a  blue 
solution,  and  in  concentrated  sulphuric  acid  to  a  deep  violet- 
blue  with  a  strong  brownish-red  fluorescence.  It  dissolves 
in  warm  aniline,  forming  a  red  solution.  All  these  solutions 
show  characteristic  absorption  spectra,  and  the  identity  of 
this  substance  with  that  obtained  by  Lifschiitz  (Ber.  17, 
891)  by  the  action  of  concentrated  sulphuric  acid  at  200"  C. 
on  1 '4'-dinitroanthraquinone  has  thus  been  established.  As 
mentioned  in  the  preceding  patent,  the  a-dinitroanthra- 
quinone  or  the  mixture  of  crude  dinitroanthraquinones  may 
be  treated  in  the  manner  described. — T.  A.  L. 


Improvements  in  the  Production  of  Azo  Colours  071  Fibre. 
B.  Willcox,  London.  From  "  The  Farbenfabriken 
vormals  F.  Bayer  aud  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  22,64lA,  December  28,  1891. 

This  is  an  extension  of  Eng.  Pat.  22,641  of  1891  (this 
Journal,  1892, 1001),  and  claims  the  formation  of  colouring 
matters  on  the  fibre  in  a  similar  manner  to  that  already 
described  in  Eng.  Pats.  8530  of  1890  and  9636  of  1891. 
According  to  the  processes  there  described,  cotton,  dyed 
with  the  colouring-matter  obtained  by  combining  the 
tetrazo  compounds  from  benzidine,  tolidine,  dianisidine,  or 
diamido-stilbene  with  amido-naphthol  sulphonic  acid  G  or 
with  1  •  8-amido-naphthol-/3-disulphonic  acid,  can,  after 
treatment  with  nitrous  acid,  be  combined  with  amines, 
phenols,  amidophenols,  or  with  their  sulphonic  or  carboxylic 
acids.  The  a-naphthylamine-a-sulphonic  acids  1-4,  1'5, 
and  1  •  8  usually  employed  in  the  preparation  of  dyestuffs 
cannot  be  used  in  this  way,  but  certain  a-naphthylamine-/3- 
sulphonic  acids  yield  dyestufPs  diazotisable  on  the  fibre. 
These  acids  are  the  ^  and  5  or  1  ■  6  and  1  ■  7  o-naphthylamine 
monosulphonic  acids  described  in  Eng.  Pat.  22,641  of  1891, 
and  the  colouring-matters  there  described,  after  having  been 
dyed  on  unmordanted  cotton,  ma\-  be  diazotised  on  the 
fibre  and  combined  preferably  with  /8-naphthol,  giving 
bluer  and  bluish-black  shades  in  place  of  the  red  and 
bluish-red  shades  of  the  original  dyestuffs.  The  use  of  the 
dyestufi'  from  tetrazo-diphenyl  chloride  and  the  )3  acid  is 
disclaimed  for  this  process. — T.  A.  L. 


Improvements  in  and  cotinected  with  the  Manufacture 
of  O.rijquinoline-phenol-sulpnonic-o.ryquinoline  and  its 
Homoloiiues.  A.  Lembach,  Biebrich-on-the-Khine,  and 
C.  J.  Wolff,  Wiesbaden,  Germany.  Eng.  Pat.  21,968, 
December  1,  1892. 

The  product  mentioned  in  the  title  is  to  be  employed  in  the 
production  of  colouring-matters,  and  is  obtained  either  by 
mixing  phenolsulphonic  acid  with  o-)l^  droxj-quinoline  or 
by  adding  sulphuric  acid  to  a  mixture  of  phenol,  hydroxy- 
quinoline,  and  water.  The  product  crystallises  from  water, 
in  which  it  is  easil}'  soluble,  in  amber-yellow  hexagonal  prisms 
and  containing  four  molecules  of  water.  The  crystals  melt 
at  78" — 83"  C,  and  have  the  formula  Co^HogSX^Ojo,  and  the 
product  is  thus  formed  by  the  condensation  of  two  molecules 
of  hydroxy-quinoline  and  one  molecule  of  phenolsulphonic 
acid,  together  with  four  molecules  of  water. — T.  A.  L. 


A  Black  Cotton  Dyestuff,  Combinations  of  the  Same,  and 

Processes  for  the  Production  thereof.  A.  Bang,  Leeds. 

From  G.  A.  Dahl,  Barmen,  Germany.  Eng.   Pat.  4110, 
March  2,  1892. 

The  dyestuff  described  is  obtained  by  corabining/)-amido- 
diazobenzene  with  a-naphthylamine,  rediazotising  and  com- 
bining the  tetrazo  compound  with  a  new  /3-amido-o-naphthol 
monosulphonic  acid  (1.4.3')  CioH^  .  OH  .  SO-jH  .  XHj. 
Cotton  dyed  with  the  product  thus  formed  can  be  passed 
through  a  bath  of  nitrous  acid,  and  after  washing  will 
combine  with  phenols,  amines,  and  their  sulphonic  acids 
to  form  new  dj-estuffs.  The  preparation  of  the  amido- 
naphthol  sulphonic  acid  is  described  as  follows  : — 50  kilos, 
of  a-naphthylamiue  disulphonic  acid — 

(1.4.3')CioH5.XH,.(S03H). 

(i.e.,  the  acid  II.  of  Ger.  Pat.  41,957,  of  which  the  lime 
salt  is  soluble  in  85  per  cent,  alcohol)  are  heated  with 
100  kilos,  of  caustic  soda  and  30  kilos,  of  water  for  3 — 4 
hours  to  230° — 250°  C,  forming  dihydroxynaphthalene 
sulphonic  acid  (1.4.3')CiuH5.0H.S03H.OH.  The  melt 
is  dissolved  in  300  litres  of  water  and  acidified  with  hydro- 
chloric acid,  when  the  dihydroxynaphthalene  sulphonic  acid 
separates  out  in  crystals  (Ger.  Pat.  57,014).  About 
50  kilos,  of  this  acid  are  heated  with  an  equal  weight  of  an 
aqueous  solution  of  ammonia  of  sp.  gr.  0"91  in  an  autoclave 
for  20—25  hours  to  180-— 190^  C.  After  cooling,  the  solu- 
tion is  boiled  to  expel  the  excess  of  ammonia  and  acidified 
with  hydrochloric  acid,  when  j8-amido-a-naphthol  mono- 
sulphonic acid  (1 .4  .SOCioHs.OH.SOaH.XH;  separates 
out  ill  small  white  crystals.  The  following  method  is  given 
for  the  production  of  the  dyestuff:  — 10.8  kilos,  of 
p-phenylene  diamine  are  dissolved  in  500  litres  of  water, 
20  kilos,  of  hydrochloric  acid,  20  kilos,  of  acetic  acid, 
cooled  with  ice  to  0° — 5"  C.  and  diazotised  with  7  kilos,  of 
sodium  nitrite.  In  this  manner  only  one  amido  group  is 
diazotised.  and  the  p-amidodiazobenzene  obtained  is  run 
into  a  solution  of  ]4"4  kilos,  of  o-naphthylamine  in 
12  kilos,  of  hydrochloric  acid  and  200  litres  of  water. 
After  standing  several  days,  25-amidobenzene-azo-a-naph- 
thylamine  is  produced,  which  is  then  converted  into  a 
tetrazo  compound  by  adding  40  kilos,  of  hydrochloric  acid 
and  a  solution  of  14  kilos,  of  sodium  nitrite.  The  tetrazo 
solution  thus  obtained  is  run  into  a  solution  of  /3-amido- 
a-naphthoi  sulphonic  acid  made  alkaline  with  60  kilos,  ot 
soda.  The  dyestuff  separates  almost  immediately,  forming 
a  black  powder  dissolving  to  a  blackish-red  colour  in  water, 
and  dyeing  unmordanted  cotton  blue-black  from  a  faintly 
alkaline  bath.  By  passing  the  cotton  thus  dyed  through 
a  bath  containing  nitrous  acid,  and  after  washing,  through  a 
solution  of  /«-phenylene  diamine,  a  deep  blue-black  colour 
is  produced,  and  in  a  similar  manner  other  developers  may 
be  employed. — T.  A.  L. 


Process  for  the  Production  of  a  Bed  Colour  on  Textile 
Fibres.  O.  Imray,  London.  From  "  The  Farbwerke 
vormals  Meister,  Lucius,  and  Briiuing,"  Hoechst-on-thc- 
Maine,  Germany.     Eng.  Pat.  4407,  March  5,  1892. 

The    red   azo-colours  hitherto  produced   on    the   fibre   by 
printing  with   diazo-compounds  on   a   fabric   padded   with 
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/3-naphthol  have,  ^\ith  the  exception  cf  that  obtained  from 
^j-iiitniiuliiie,  not  bui'ii  t'iist  to  lif^lit  and  soap,  and  the  rud 
obtained  I'rom  /j-nitrauiline  is  too  orange  for  most  purposes. 
A  much  bhier  shade  of  red  is  produced  by  employing  o-nitro- 
p.  phenetidine  (2.1.4)  CV.ircNOi.NHj.OCUr,  obtained 
from  plienacetine  by  nitration  iu  glacial  acetic  acid.  Tlie 
colour  is  improved  by  soaping  and  its  fastness  to  light  is 
also  increased  if  it  be  lixed  by  means  of  Turkey-red  oil  and 
sodium  aluminate,  a  method  which  is  also  employed  in  the 
case  of  the  /)-nitraniline  red. — T.  A.  L. 


Tlie  Manujacluie  of  New  Colouriiuj  Matters.  B.  Willcox, 
London.  From  "  The  Farbenfabriken  vormals  F.  Hayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  5112,  March  15, 
1892. 

Tni3  specification  is  an  extension  of  Eng.  Pat.  22,r>41  of 
1891  (this  Journal,  1892,  1001)  and  of  Eng.  Pat.  22,641a 
of  1891  (see  above).  It  describes  the  formation  of  colouring 
matters  from  the  1"G  and  1  "7  a-naphthyjamine  sulphonic 
acids  (the  /8  and  5  acids  of  C'leve)  by  combining  certain  diazo 
compounds  with  them.  These  combinations  may  take  place 
in  a  variety  of  ways,  and  two  examples  are  given  for  pro- 
ducing colouring  matters  from  acetyl-yj-phenylene  diamine 
and  the  acids  mentioned.  Acetyl-/j-phenylene  diamine  is 
diazotised  and  combined  with  one]  molecular  proportion 
of  Cleve's  fi  acid,  the  acetjl  group  is  then  split  off  and  the 
resulting  diamido  compound  is  converted  into  its  tetrazo 
compound  and  combined  with  two  molecular  propor- 
tions of  Cleve's  5  acid.  The  colouring  matter  has  the 
formula — 


/  X :  N .  Ci„H5(S03Na) .  N :  X .  C10H5  <^  ^ 
6"-«\  .XHo 


\N:X.Ci„H5/ 

\  SOsNa 

It  dyes  unmordanted  cotton  and  wool  bluish-black  shades. 
In  the  latter  part  of  the  operation  the  tetrazo  compound  may 
be  combined  first  with  one  molecular  proportion  of  Cleve's 
5  acid  and  afterwards  with  one  molecular  proportion  of 
l*8-dihydroxynaphthalene  sulphonic  acid,  when  a  dyestuff 
having  one  of  the  two  following  formulae  is  obtained  : — 

^  (OH), 
/  X :  X . C.„H3(S03Xa)X :  X . CoH,  ^ 
Qh/  ^SO^Xa 


CeH,, 


X:X.C,oH5(S03Xa)XH2 


.  X :  X .  CioH5(S03Xa)X :  X .  CioHj 


•  X :  X .  C,oH^(OH)2S03Xa 


\ 


XHo 

SO.Xa 


Other  instances  are  also  mentioned  as  to  the  ways  in 
which  these  operations  may  be  varied.  In  addition  to  the 
amines  mentioned  in  the  first  patent  it  has  now  been  dis- 
covered that  amidoazobenzene  and  its  homologues  may 
after  diazotisation  be  combined  with  one  of  the  above- 
mentioned  acids,  and  this  compound  in  its  turn  can  be 
diazotised  and  combined  with  amines  and  phenols,  &c. 
Acetyl-;;-phenyIene  diamine  can  be  employed  in  a  similar 
manner  by  diazotising  and  combining  it  with  the  ;8  or  5  acid, 
then  again  diazotising  the  compound  and  combining  it  with  an 
amine  or  phenol,  &c.,  and  finally  splitting  off  the  acetyl 
group.  Valuable  colouring  matters  are  also  obtained  by  using, 
in  p'ace  of  amidoazobenzene,  the  products  obtained  by  the 
action  of  sulphur  on  ^-toluidine,  wi-xylidine,  or  </'-cumidine 
or  the  sulphonic  acids  of  the  thio-amides  so  formed.  The 
use  of  primuline  is,  however,  disclaimed.  A  pure  bluish- 
green  for  unmordanted  cotton  can  be  obtained  by  diazotising 
dehydrothiotoluidine  sulphonic  acid,  combining  it  with  the 
sodium  salt  of  Cleve's  8  acid,  diazotising  the  amidoazo 
product,  and  combining  this  with  1  •  8-dihydroxynaphthalene 
sodium    sulphonate.      By   employing    other    components. 


shades  varying  from  bluish-green  to  greenish-black  can 
be  obtained.  The  sim|)le  azo  dyestuffs  resulting  from 
diazotised  aniidocarl)oxylic  acids  and  their  derivatives 
when  combined  with  one  of  tho  Clt'-ve  acids  are  said  to  be 
valuable  for  wool  dyeing.  They  can  also  be  employed  for 
pnnting,  and,  since  they  can  be  diazotised  on  the  fibre, 
yield  reddish-yellow  to  brown  and  black  shades,  which 
are  remarkable  for  their  depth  and  fastness.  (See  also 
Eng.  Pat.  2789,  of  1892;  this  Journal,  1893,  143.) 

— T.  A.  L. 


Improvements  in  the  Mamifaclure  of  the  Red  Basic 
Naphthalene  Colouring  Matter  which  yields  Azo-carmine 
on  Sulplionation.  J.  Y.  Johnson,  London.  From  "  The 
Badische  Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Ger- 
many. Eng.  Pat.  5540,  :March  21,  1892.  (Second 
Edition.) 

AccoRDiNci  to  Eng.  Pat,  15,259  of  1888  (this  Journal, 
1889,  877)  certain  naphthalene  derivatives,  when  heated  with 
aniline  hydrochloride,  yield  a  basic  colouring  matter  known 
as  phenyl-rosinduline.  In  Eng.  Pat.  6875  of  1890  (this 
Journal,  1891,  459)  sulphonic  acids  of  phenyl-rosinduline 
are  described,  which  are  obtained  by  using  sulphonated 
naphthalene  derivatives,  one  of  these  being  dinitro-a- 
naphthol  sulphonic  acid  (naphthol-yellow  S).  It  has  now 
been  discovered  that  a-nitronaphthalene,  when  heated  with 
aniliie  and  aniline  hydrochloride,  yields  phenyl-rosinduline, 
which  can  be  employed  for  sulphonation  according  to  Eng. 
Pat.  15,259  of  1888  and  Eng.  Pat.  19,167  of  1890  (this 
Journal,  1891,  831),  in  the  former  of  which  is  described  the 
production  of  azo-carmine.  About  70  kilos,  of  a-nitro- 
naphthalene, 180  kilos,  of  aniline  hydrochloride,  and  60 
kiios.  of  aniline  are  heated  in  an  enamelled  pot  provided 
with  an  agitator.  At  130"'  C.  the  mixture  melts 'and  the 
temperature  is  then  slowly  raised  to  150' — 160'  C,  when  the 
reaction  commences.  The  temperature  is  then  further 
raised  and  kept  for  about  15  hours  at  180°-— 190'  C.  until 
no  further  production  of  colouring  matter  takes  place.  The 
whole  melt  is  then  poured  into  500  litres  of  water,  and  150 
kilos,  of  hydrochloric  acid  of  32  per  cent.  HCl  and  boiled. 
After  dilution  with  500  litres  of  water  the  crude  phenyl- 
rosinduline  is  filtered  off  and  again  washed  by  thoroughly 
stirring  with  500  litres  of  water,  and  after  filtering,  is  dried 
at  50°  C.  It  is  sufficiently  pure  for  the  preparation  of  the 
insoluble  monosulphor.ic  acid  of  phenyl-rosinduline  and  also 
of  the  soluble  sulphonic  acids  of  phenvl-rosinduline  described 
in  Eng.  Pats.  15,259  of  1888  and  19,167  of  1890.— T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL,  SILK.  Etc. 

Examination  of  Tissues  with  regard  to  the  Size  employed 

therein.  J.  Depierre.  Textile  Colorist  15,  1893,  14. 
When  the  object  is  to  find  out  how  a  given  tissue  has  been 
treated  in  finishing,  first  the  eye  has  to  discover  whether  the 
material  has  been  glazed,  calendered,  or  starched  upon  one 
side  only  or  upon  both  sides.  By  looking  through  the 
tissue,  it  is  also  ascertained  whether  and  how  it  has  been 
starched,  or  "  charged."  If  strongly  loaded  with  size,  it 
feels  harsh,  but  becomes  soft  on  rubbing  between  the 
fincrers.  If  on  tearing  a  small  bit  off  from  the  end  of  the 
piece  a  dust  is  noticed ;  it  denotes  sizing  with  weighting 
materials.  Finally,  it  can  be  discovered  by  the  use  of  a 
strong  eye-glass,  whether  the  size  lies  only  superficially 
upon  the  tissue,  or  has  penetrated  into  it,  and  whether  it 
contains  mineral  components. 

This  exterior  examination  suggests  already  some  points 
indicative  of  the  kind  of  finish.  After  this  the  amount  of 
moisture  present,  if  any,  in  the  material  is  to  be  determined. 
For  this  purpose  a  small  piece  of  it  is  weighed  and  left  in 
the  drying  box  until  no  more  decrease  in  the  weight  is 
observed.     This    determination  of   water  gives   in  fact  no 
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eal  indications  regarding  the  nature  of  the  size  ;  but  since 
t  is  known  that  cellulose  by  itself  is  less  hygroscopic  than 
vheat  starch  or  potato  starch,  e.g.,  a  considerable  decrease 
n  weight  of  the  dried  sample,  at  least  points  to  the  presence 
)f  an  abundance  of  size  in  the  goods.  To  find  out  the 
juantity  of  size  contained  in  the  finished  tissue,  a  weighed 
;ample  of  known  size,  say  250  square  cm.,  is  treated  with 
nalt  in  distilled  water,  dried  and  weighed  again.  The 
lifference  of  weights  shows  how  much  starch  is  deposited 
ipon  the  material.  To  ascertain  farther  the  presence  of  . 
:oap  in  the  size,  the  sample  is  boiled  in  water,  passed  , 
hrough  boiling  acid,  washed,  dried,  and  weighed,  whereby 
he  tolal  loss  at  the  cost  of  the  sizing  mass  is  found,  pro- 
vided the  material  has  not  been  dyed,  in  which  case  alone 
the  acid  passage  can  be  applied. 

The  percentage  of  dry  .•sizing  mass  beuig  thus  obtained 
the  further  question  is  to  qualitatively  ascertain  the  com- 
ponents of  the  sizing  mass  used,  which  examination  is 
divided  into  two  operations.  Several  hours'  boiling  in 
«ater  removes  starch,  preparations  of  ^ta^eh,  gums,  soluble 
chlorides  and  sulphates  of  metals,  and  earthy  components. 
After  filtration  a  part  of  the  clear  liquid  is  evaporated  and 
mixed  with  tincture  of  iodine,  which  indicates  the  presence 
of  starch.  If  this  reaction  does  not  take  place,  the 
evaporation  is  carried  further  and  three  times  the  volume 
of  alcohol  added,  when  dextrin  and  gum  are  precipitated 
from  the  solution,  while  glue  and  gelatin  are  detected  by 
solution  of  tannin. 

To  distinguish  gum  from  dextrin,  the  polarimeter  is  used. 
Dextrin  is  dextro-,  gum  loevo-rotatory.  When  both  sub- 
stances are  present  together,  they  can  be  separated  by 
basic  acetate  of  lend,  by  which  gum  alone  is,  in  the  cold, 
precipiuited  from  the  solution.  If  no  precipitate  is  obtained 
in  this  way,  but  on  heating  the  dry  residue  of  the  evaporated 
liquid  a  black  char  is  left  upon  the  platinum  foil,  it  is  due 
to  the  presence  in  the  size  of  mucilage  or  Iceland  moss. 
Sugar  is  detected  by  Fehling's  reagent.  To  examine  the 
filtrate  of  the  aqueous  decoction  for  soluble  mineral  salts, 
ordinary  qualitative  analysis  is  resorted  to.  The  residue 
which  "is  left  upon  the  filter  ordinarily  consists  of  China 
clav,  less  frequently  of  gypsum  or  chalk. 

Colophony  can  be  discovered  by  boiling  a  sample  of  the 
tissue  with  solution  of  soda,  when  a  soluble  resin  soap  is 
formed  which,  on  mixing  it  with  acid,  gives  a  precipitate  of 
sylvic  acid,  while  the  soaps  which  may  be  produced  by  fats, 
separate  out  the  fatty  acid  in  the  form  of  an  oily  layer 
floating  upon  the  liquid.  If  it  appears  desirable  to  ascertain 
the  nature  of  these  fats,  a  sample  of  the  tissue  must  be 
treated  with  ether,  which  absorbs  all  the  fat.  By  evaporating 
the  ethereal  liquid,  the  total  amount  of  fat  contained  in  the 
size  is  obtained. — W.S. 


Arabs,  and  carried  into  the  courtyard  of  the  factory  in  a 
green  state,  at  a  price  of  20  francs  per  ton.  As  they  are  at 
once  used,  and  as  they  are  injured  neither  by  the  rain  nor 
the  sun,  it  is  only  necessary  to  pile  them  on  the  floor  in  a 
heap.  The  first  operation  consists  of  sorting.  The  weeds 
are  removed  from  the  stems  which  frequently  adhere  to 
them,  and  the  broken  or  dried  up  leaves  are  cut  away. 
Another  operation  consists  in  carding  the  leaves.  As  it  is 
necessary  that  these  leaves  should  be  damped  during  the 
work,  a  tap  is  placed  above  the  drum,  from  which  a  constant 
stream  of  water  falls  upon  them.  A  workman  is  able  thus 
to  card  from  five  to  six  hundred  kilos,  of  leaves  a  day. 
When  the  leaves  have  been  combed  at  both  ends,  they 
present  the  appearance  of  a  handful  of  rough  and  short 
fibre.  They  are  then  dried,  and,  after  a  certain  preparation, 
are  ready  for  use  in  stuffing  chairs,  couches,  &c.  The  fibre 
is  also  curled  by  the  use  of  another  machine  of  primitive 
tvpe.  In  this  operation  the  cord  is  subject  to  the  natural 
impulse  of  twisting  and  rolls  up  upon  itself,  so  that  it  is 
only  necessary  to  fix  the  ends  so  that  it  cannot  come 
unrolled.  The  fibre  is  kept  in  this  condition  for  several 
weeks,  and  is  then  untwisted,  when  it  is  considered  to  be 
sufficiently  curled.  African  fibre  is  employed  in  its  natural 
state  or  dyed.  In  the  latter  case,  the  fibres  are  passed 
through  various  solutions  of  sulphate  of  iron  and  logwood, 
then  curled,  and  again  plunged  into  the  solution. — W.S. 


Production   of  Fibre  from   the   Dwarf  Palm   in  Algeria. 

J.  Soc.  Arts  41,  1893,  442—443. 
The  dwarf  palm  grows  in  great  profusion  in  Algeria,  and  is 
one  of  the  principal  obstacles  to  the  clearing  of  the  land,  so 
thicklv  does  it   grow    and   so  ditficult  is  it   to   pull  up;  its 
roots.'in  shape  resembling  carrots,  penetrate  into  the  ground 
to  the  depth  of  a  yard  or  more,  and  when  its  stem  is  only 
cut,  it  sprouts  out  again  almost  immediately.     As  its  name 
indicates,  this  palm  is  very   small,  and  can  only  attain  a 
certain  height  when   protected,  as  in  the  Arab  cemeteries, 
for  example.     Various  uses   are  made  of  it  ;  its  roots  serve 
as  combustibles,  a  light  kind  of  charcoal  being  made  out  of 
them,  and  the  natives  have  employed  the  fibres  that  they 
extracted  from  the  leaves  and  the  stems,  mixed  with  camel- 
hair  or  wool,  in  the  manufacture  of  stuffs  for  tents ;  with 
the  leaf  itself  they  make   baskets,  mats,  hats,  fans,  bags, 
and  other  articles.      Considerable  attention  is  now  being 
paid    by    the    authorities    to    the    encouragement    of   this 
industry  in  Algeria,  as,   in  the   first  place,  it  affords  to  the 
Arabs  an  easy  means  of  making  a  living,  and,  in  the  second, 
the  land  is  thus  rapidly  cleared  of  a  parasite.      In  1880  the 
quantity     of    fibre    exported    from    Algeria    amouuted  to 
9,000,000  kilos. ;  in  1885   to   15,000,000  kilos.,  and  in  1891 
to  19,000,000  kilos.      In  preparing  the  fibre,  the  following 
is   the   system  adopted.     The  leaves  are  plucked  by  the 


J.  Soc.  Arts  41,  1S92, 


The   Khorusan    Carpel   Industn/. 
109—110. 

Coxsul-Genek.\i-  Elias,  of  Meshed,  in  a  report  just  issued, 
states  that  carpets  are  made  all  over  Khorasan,  but  the 
localities  where  they  are  specially  produced  are  the  city  of 
Meshed,  Birgand,  and  Turshiz.     AH  Khorasan  carpets  are 
piled  carpets,  or  kali,  a  word  that  is  not  applicable  to  any 
other  kind  of  floor  covering.     The  different  kinds  are  known 
sometimes  by  the  different  patterns  and  colours  of  which 
they  are  composed,  but  usually  only  by  the  names  of  the 
places  where  they  are  produced,  such  as  Kaini,  Meshedi, 
Baluchi,   and  Turshizi.     The  carpets  of  certain  localities 
have  alwaj-s   some  distinction  or  superiority  over  those  of 
other  places,  and  the  carpet  industry  is  in  a  more  flourishing 
condition  in  some  localities  than  in  others.     Though  carpets 
are  woven  all  over  Khorasan  — not  only  in  the  towns  and 
villages,  but  also  in  the  tents  of  the  nomad  tribes — a  large 
proportion  are  made  for  the  use  of  the  people  themselves, 
and  not  for  trade.     At  present  carpets  of  fine  quality  are 
manufactured  for  trade  in  the  two  districts  of  Kain  and 
Turshiz,  but  good  carpets  are  also  made  in  Meshed.     For 
some  10  years  past  traders  have  been  in  the  habit  of  giving 
instructions   to    weavers    on   the  subject  of  carpets  to   be 
exported  to  foreign  countries,  and  these  carpets  are  said  to 
realise  better  prices.     In  Kain  the  authorities   and  leading 
men  are   personalh'   very   fond   of  carpets,    and,   as   ihey 
themselves   give  instructions    to  the  weavers,  a  very  fine 
class  with  good  patterns  and  colours  is  turned  out.     These 
are  regarded  as  superior  to  the  Meshed  manufacture.     All 
indigenous   dyes  used  in  the  manufacture  of   carpets  are 
obtained  from    vegetables.      Aniline    d^-es  imported  from 
Europe  were  used  formerly  in  Meshed,  but  were  discon- 
tinued.    Carpets  of  inferior  quality,  made  at  Birgand,  are 
dved  with  aniline  colours,  but  those  of  better  quality,  which 
are  made  to  order,  are  not.     All   parts  of  Khorasan,  where 
carpets   are  made,  produce  wool,  but    in  places    such   as 
Meshed,  Turshiz,  and  Kain,  where  they  are  made  for  trade, 
a  portion  of  the  wool  required  is  obtained  from  neighbouring 
districts.     There  is   not   much   difference  in   the  quahty  of 
the  wool  produced  by  the  different  districts  of  Khorasan, 
but  that  [of  the  Baluch  tribes  is  considered  to  be  the  best. 
The  reasons  given  for  that  superiority  are  that  most  of  their 
sheep  are    white,  and  that   the  Baluchis    wash  their  wool 
better  than  any  other  tribes.     Khorasan  carpets  are,  how- 
ever, not   made  entirely  from  wool.     The  woof  is  of  wool, 
while  the  warp  is  of  cotton.     The  pile  is  entirely  of  wool, 
because  wool  is  more  durable  than  any  other  material. 

—W.S. 
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The    Use   of  Sldimie   Chloride  in   Sizinfi  Cvllon  Wurps. 
Textile  Colorist  15,  189:?,  V. 

TiiK  object  of  a(l(lin<^  stannic  clilorirle  to  the  siziiip  mass 
for  cotton  warps  is  to  prevent  the  too  rapid  decomposition 
of  the  size.  It  is  harmless  wlien  adiled  in  moderate  pro- 
j)ortion,but  too  much  of  it  attacks  the  yarn,  esjjecially  when 
the  tissue  is  singed  before  bleaching.  For  tlie  same  purpose 
and  at  the  same  time  for  charging  the  yarn,  alum,  zinc 
sulphate,  zinc  chloride,  and  copper  sulphate  are  added  to 
the  size.  All  these  metallic  salts,  however,  attack  the 
reeds,  often  give  the  tissue  a  dirty,  stained  appearance, 
and,  unless  the  goods  are  neither  chlorinated  nor  acidified, 
])Ut  only  boiled  out  in  water,  are  staled  often  to  cause 
trouble  in  dyeing.  The  best  preservative  for  the  size  is 
said  to  be  1  grm.  salicylic  acid  per  litre. 


PATENTS. 


J  mp  lavements  in  the  Process  and  Apparatus  fur  Producing 
JRoving  from  Fibrous  Materials.  G.Tiirk,  LendGastein, 
Austria.     Eng.  Pat.  4021,  March  8,  1892. 

This  invention  relates  to  a  process  and  apparatus  for 
producing  roving  from  the  fibrous  materials  worked  in  the 
spinning  and  paper  industries,  such  as  rags,  wood  cellulose, 
asbestos,  &e.  The  particular  feature  of  the  process  is  that 
tte  formation  of  fibrous  sheets,  which  are  afterwards  cut 
into  strips,  is  replaced  by  an  immediate  separation  of  the 
fibrous  material  into  strips  of  suitable  breadth,  each  strip 
when  rolled  up  forming  a  thread  of  roving.  The  division 
into  strips  is  accomplished  by  means  of  a  sieve-roll  con- 
structed with  alternate  bands  of  material  acting  as  a  sieve, 
such  as  wire-gauze,  and  of  solid  material,  as  sheet  metal. 
The  fibre,  which  has  been  previously  reduced  to  the  state  of 
pulp,  adheres  only  to  the  wire-gauze,  and  thus  the  strips  of 
fibrous  material  are  formed. — R.  B.  B. 

Improvements  in  Ornamented  India-rubber  Waterproofed 
Fabrics  and  in  the  Mode  of  Producing  the  same. 
G.  C.  Mandleberg,  Manchester.  Eng.  Pat.  6879,  April  9, 
1892. 

This  patent  describes  a  method  of  ornamenting  fabrics 
specially  applicable  to  ladies'  waterproof  garments.  The 
back  of  a  suitable  woven  fabric  is  coated  with  one  or  more 
coats  of  india-rubber  proofing  in  the  ordinary  manner.  It 
is  then  cut  into  strips,  and  these  strips  are  brought  into 
contact  with  the  proofed  face  of  the  waterproofed  fabric  to 
be  ornamented,  Avhile  both  surfaces  are  in  a  sticky  condition. 
The  two  are  then  pressed  together  in  a  calenderipg  machine. 

— R.  B.  B. 


Process  of  and  Apparatus  for  Treating  Vegetable  Fibres 
or  Fibrous  Substances  for  Producing  Sheets,  Roofing 
and  Wall  Felts,  Matches,  Torches,  and  the  like. 
P.  Jensen,  London.  From  E.  Stiemer,  Karlsruhe,  and 
M.  Ziegler,  Xachterstedt,  Germanj-.  Eng.  Pat.  18,572, 
October  17,  1892. 

The  fibrous  material,  such  as  turf,  fallen  leaves,  jute,  &c., 
is  ground  and  mixed  in  rag  engines  with   1.5 — 20  per  cent. 


Improvements  in  Apparatus  for  Decorticating  Ramie  and 
other  Fibrous  Plants.  W.  R.  Lake,  London.  From 
C.  Philibert,  E.  Perreau,  and  A.  Laborde,  Paris,  France. 
Eng.  Pat.  16,.398,  September  13,  1892. 

Thk  stems  of  ramie,  &c.  are  placed  upon  a  feed-table. 
Thence  they  pass  between  a  pair  of  rollers,  one  of  which  is 
mounted  upon  springs  to  allow  of  the  introduction  of  a 
greater  or  smaller  quantity  of  material.  From  these  rollers 
the  stems  pass  on  to  a  breaker  consisting  of  two  parts 
having  undulations  of  corresponding  form  ;  the  lower  part 
serves  as  an  anvil,  and  the  upper  as  a  striking  weight. 
Here  the  woody  portion  is  broken  up.  Next  the  broken 
pieces  of  Avood  are  completely  detached  from  the  fibre  by 
means  of  a  pair  of  star-shaped  rollers,  the  direction  of 
whose  motion  can  be  reversed  at  will.  The  separated  fibre 
is  finallv  removed  on  an  endless  band. — R.  B.  B. 


of  (|uicklime,  borax,  or  magnesium  sulphate.  The  mixture 
is  treated  with  a  suitable  quantity  of  water,  and  the  pulp  so 
formed  led  off  on  an  endless  belt,  and  then  passed  tlirough 
suitable  presses  for  removing  the  water.  The  lialf-dried 
mass  is  impregnated  Avith  a  solution  of  a  mineral  salt,  e.g., 
ammonium  phosphate,  after  which  it  is  passed  over  heated 
drying  cylinders,  and  through  a  "  satining"  machine.  The 
sheet  material  thus  produced  is  suitable  for  roofing.  Sec. 

If  required  for  matches  or  torches  the  sheets  are  further 
impregnated  with  paratlin  and  resin,  and  cut  into  pieces  of 
the  necessary  length  and  thickness.  It  is  claimed  that  this 
material  is  specially  suited  for  the  manufacture  of  safety 
matches,  the  cost  of  production  being  small,  and  the  time 
of  burning  comparatively  long. — R.  B.  B. 


VI -DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

PATENTS. 

An  Improved  Process  for  Di/eing  Piece  Goods.  E.  Zilles- 
sen,  sen.,  Crefeld,  Germany.  Eng.  Pat.  4934,  March  14,. 
1892. 

This  invention  consists  in  mordanting  one  part  only  of  the 
threads  of  cotton,  silk,  wool,  or  other  fibre  to  be  used  io 
weaving  a  pattern,  so  that  on  subsequently  dyeing  the- 
woven  fabric  the  mordanted  and  unmordanted  parts  are 
differently  coloured  by  the  dyestuff  used. — W.  E.  K. 


Improvements  in  Dyeing  Cotton  and  other  Textile  Fabrics^ 
T.  Hoyle  and  Sons,  Limited,  and  W.  M.  Xeild, 
Manchester.     Eng.  Pat.  6304,  April  1,  1892. 

Fabrics  to  be  dyed  in  indigo  are  first  sized  or  starched  on 
one  side  only,  and  then  passed  through  the  indigo  dye  vat  j 
preferably  two  pieces  are  dyed  at  a  time,  with  the  sized 
faces  in  contact  with  one  another.  The  unsized  faces  of  the 
fabrics  are  thus  dyed  a  full  level  colour,  whilst  less  colour 
is  deposited  on  the  backs  of  the  fabrics  in  consequence  of 
the  resistance  offered  by'  the  size,  and  so  an  economy  of 
indigo  is  effected. — W.  E.  K. 


A  New  Process  and  Apparatus  for  Printing  and  Dyeing 
Fabrics.  F.  Schreurs,  Brussels.  Eng.  Pat.  19,079, 
October  24,  1892. 

This  process  consists  in  causing  colouring  matter  to  pene- 
trate the  fabric  to  be  dyed  by  passing  it  through  a  special 
stencil  plate  or  pattern,  the  penetration  of  the  colouring- 
matter  being  produced  either  by  pressure  of  a  felt  roller 
charged  therewith  or  by  pressure  applied  to  a  sheet  of  felt 
charged  with  the  colour  and  stretched  in  contact  with  the 
stencil  plate.  The  stencil  plate,  which  is  the  main  feature 
of  the  invention,  consists  of  a  gelatin  film  or  pellicle 
adhering  to  a  tulle  support  suitably  stretched  over  a  frame- 
This  gelatinised  tulle,  impregnated  with  bichromate  of 
potash  and  exposed  to  light  behind  any  suitable  design  or 
photographic  plate,  is  so  acted  upon  that  varying  degreef^ 
of  insolubility  are  produced  according  to  the  varying 
quantity  of  light  that  passes  through  the  different  parts  of 
the  design.  The  film  thus  produced  acts  as  a  stencil,  in 
which  the  design  consists  of  parts  having  varying  degrees 
of  permeability.  The  specification  contains  details  of  the 
special  press  to  be  used  in  printing  with  such  stencil  plates. 

— W.  E.  K. 
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VII.-ACIDS,  ALKALIS.  AND  SALTS. 

Liquid  Sulphurous  Acid.     K.  Barth,  Fapier- 
Zeit.  17,  1918. 

r  several  wood-pulp  works  the  use  of  sulphur  or  pyrites 
iroers  has  beeu  given  up  in  favour  of  the  use  of  liquid 
ilphurous  acid,  which  is  supplied  in  iron  cylinder?  or  tanks, 
be  use  of  this  liquid  acid  is  not  without  danger,  especially 
iring  transport,  and  from  observations  made  in  the  course 
an  investigation  on  the  cause  of  explosion  during  trans- 
)rt  of  a  tank  filled  with  liquid  sulphurous  acid,  the  author  j 
imes  to  the  following  conclusions:  — 

The  only  impurities  which  can  occur  in  liquid  sulphurous  | 
;id,  and  by  their  action  upon  metals  might  cause  the 
!struction  and  thereby  the  explosion  of  the  metallic  vessels, 
■e  sulphuric  acid  and  water.  Under  the  circumstances, 
Dwever,  under  whic'i  sulphurous  acid  is  condensed,  the 
resence  of  sulphuric  acid  in  it  is  highly  improbable,  but 
ater  will  always  be  present.  If  the  quantity  of  the  latter 
;  very  small,  it  can  have  no  appreciable  effect,  but  larger 
lautities  cause  an  alarmingly  rapid  corrosion  of  the  metal  of 
le  vessels  through  the  sulphurous  acid.  There  is  of  course 
so  a  possibility  of  tanks  filled  with  sulphurous  acid 
iirsting,  through  not  being  strong  enough  to  withstand  the 
ressure.  The  following  table  shows  the  vapour  tension  of 
ilphurous  acid  at  various  temperatures  according  to  Reg- 
ault  :— 

-lO^C.  (boilhiz-point  of  liquid  SOo)  1-00  atm.  (=16  lb.) 

O'C.  „  „  1-53  „ 

+  10=  C.  „  „  2-26  „ 

+  20=  C.  „  „  3-21  „ 

+  30°C.  „  „  4-51  „ 

+  40"'C.  „  ,.  6-14  „ 

+  50°C.  „  ,.  8-18  „ 

Taking  40"  as  the  highest  temperature  which  these  tanks 
ill  have  to  stand  during  transport,  this  would  correspond 
)  an  absolute  pressure  in  the  tank  of  5"  14  atmospheres 
?2-24  lb.).  For  the  sake  of  perfect  safety  it  would  there- 
)re  be  desirable  to  test  these  tanks  under  a  pressure  of 
0  atmospheres. 

Great  attention  also  must  be  paid  to  the  charging  of  the 
inks  with  the  acid,  in  order  to  avoid  their  getting  over- 
barged.  Formerly  it  used  to  be  customary  to  fill  them 
ompletely,  but  the  bursting  of  a  tank,  tested  to  stand  50 
tmospheres  pressure,  was  distinctly  traced  to  this  mistake. 
Lt  present  the  tanks  are  only  filled  to  -p^  of  their  capacity, 
ut  even  this  is  too  much,  considering  the  high  coefficient  of 
xpansion  of  sulphurous  acid  above  its  boiling-point.  B3' 
aising  the  temperature  of  liquid  sulphurous  acid  from  0'  to 
0°  C,  its  volume  increases  from  1-000  to  1M06.  Taking 
gain  40^  C.  as  the  maximum  temperature,  the  volume  of 
ulphurous  acid  between  the  temperatures  of  from  0''  to 
Q-  C,  is  increased  by  y§^,  so  that  the  fiUing'of  a  tank  up 

0  ^  of  its  capacity  appears  a  rather  dangerous  practice. 
Several  methods  are  in  use  at  present  for  preventing  the 
illing  of  the  tanks  above  ^'ij  of  their  capacity,  all  of  which 
ire,  however,  more  or  less  objectionable,  because  unreliable, 
incl  the  author  recommends  the  provision  on  every  tank  of 

1  level  gauge  between  well-fitting  taps.  Of  great  importance 
ilso  is  the  protection  of  the  tanks  from  corrosion,  which, 
lowever,  depends  entirely  upon  the  manufacture  of  the 
iquid  sulphurous  acid,  purity  and  dryness  of  the  acid, 
)eing  of  paramount  importance  for  this  purpose.  Absolute 
;afety  with  respect  to  corrosion  is  onlj-  obtained  by  lining 
he  tanks  with  lead.  Under  all  circumstances  these  tanks, 
ike  boilers,  must  be  retested  at  intervals  of  about  six 
nonths,  and  the  manholes  of  the  tanks,  which  are  very 
•mall  at  present,  ought  to  be  made  large  enough  to  allow 
)f  a  frequent  examination  of  the  inside  of  these  tanks. 

— C.  O.  W. 

Rale  of  Kvaporation  of  Water,  and  of  Solutions  of 
Potassijunand  Sodium  Chlorides.  P.  Lesage.  Compfes. 
Rend.  1892, 115,  473. 

The  author's  experiments  prove  that  pure  water  evaporates 
more  rapidly  than  aqueous  solutions  of  potassium  or  sodium 


chloride  ;  whilst  a  comparison  of  aqueous  solutions  of  equal 
concentration  of  the  two  salts,  shows  that  those  of  potassium 
chloride  evaporate  more  rapidly  than  those  of  sodium 
chloride.  These  results  are  confirmed  by  Babo's  and 
Wiilner's  observations  on  the  vapour  tensions  of  water  and 
of  saline  solutions,  it  having  been  shown  by  the  last-named 
chemist  (Pogg.  Annalen,  1858,  103,  542)  that  whilst  the 
tension  of  aqueous  vapour  is  lower  than  that  of  saline 
solutions  at  the  same  temperature,  the  vapour  tension  of 
solutions  of  sodium  chloride  is  lower  than  that  of  solutions 
of  equal  concentration  of  potassium  chloride  at  the  same 
temperature. —A.  R.  L. 


The  Helatice  Corrodibility  of  Pure  and  Alloyed  Lead. 
Eng.  and  Mining  Journal  55,  1893,  170. 

The  disputed  point  as  to  whether  pure  or  alloyed  lead  is 
best  able  to  withstand  the  attacks  of  sulphuric  acid  has 
lately  received  considerable  attention  from  Dr.  Lange. 
After  conducting  a  great  number  of  experiments  with  various 
alloys,  he  draws  the  following  conclusions  :  1.  There  is  no 
difference  in  the  cold  between  the  actions  of  sulphuric  acid 
on  pure  and  antimonial  lead,  when  the  admixture  of  antimony 
does  not  exceed  0-2  per  cent. ;  a  leal  of  the  following  com- 
position—Sb  1-81,  Cu  0-05,  Bi  0-01,  Fe  0-01,  and  SnO-04 
per  cent.  As  0*10  per  cent. — was  mora  strongly  attacked 
than  pure  lead,  in  contrast  to  the  general  supposition  that 
antimonial  lead  is  moje  able  to  withstand  the  attacks  of 
sulphuric  acid ;  when  the  acid  is  warm,  the  diff'erence  in 
favour  of  pure  lead  is  more  marked.  2.  The  action  of 
nitrous  vitriol  is  in  all  cases  stronger  when  air  has  access 
than  when  not ;  and  is  always  greater  than  pure  vitriol. 
3.  The  addition  of  a  small  percentage  of  copper  to  the  lead 
does  not  increase  its  power  to  resist  the  attacks  of  sulphuric 
acid  when  the  temperature  is  below  200^  C. ;  when  the 
temperature  is  above  200'  C.  the  addition  of  O'l  to  0*2 
per  cent,  of  copper  is  advisable,  though  its  effect  is  not  very 
marked. 


PATENTS. 


Improvements  in  the  Production  of  and  Apparatus  for 
Obtaining  Carbonic  Acid  Gas  and  Lime.  H.  C.  Bull, 
London.     Eng.  Pat.  22,746,  December  30,  1891. 

Limestone  is  charged  into  externally-heated  vertical 
retorts  provided  with  charging  and  discharging  doors  and 
with  a  central  perforated  pipe  for  drawing  off  the  hot 
carbonic  acid  gas  from  the  sides  of  the  retort,  through  the 
charge.  "  Since  carbonic  acid  gas  is  a  very  poor  conductor 
of  heat,  had  the  gas  to  rise  up  to  the  top  of  the  charge  in 
the  case  of  the  absence  of  the  central  tube,  the  process  of 
expulsion  of  carbonic  acid  would  be  a  very  long  one, 
relatively." — H.  A. 


An  Improved  Manufacture  of  Potassium  Carbonate  from 
Potassium  Sulphate.  P.  Romer,  Xienburg-on-the- 
Saale,  Germany.     Eng.  Fat.  1548,  January  26,  1892. 

The  conversion  of  potassium  sulphate  into  carbonate  is 
effected  by  the  agency  of  potassium  bichromate,  equivalent 
parts  of  which  combine  with  potassium  sulphate  in  presence 
of  lime,  forming  a  neutral  chromate  and  gypsum.  The 
potassium  chromate  is  then  treated  with  carbonic  acid, 
wherebj-  the  bulk  of  the  potassium  bichromate  originally 
used  is  precipitated  and  potassium  bicarbonate  remains  in 
solution.  On  concentrating,  a  further  quantity  of  chromate 
separates  out,  whilst  on  further  treatment  with  carbonic 
acid  gas  potassium  bicarbonate  is  precipitated,  and  can  be 
freed  from  chromium  compounds  by  means  of  alkaline 
reducing  agents  or  by  means  of  repeated  precipitation  with 
carbonic  acid. — H.  A. 
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Improvements  relating  to  the  Manufacture  of  Ammonium 
Nitrate.  II.  H.  Lake,  London.  From  V.  Groendulil 
and  J.  Landin,  Stockholm,  Sweden.  Eng.  Pat.  18G8, 
January  30,  1892. 

Tjik  process  consists  in  llie  treatment  of  a  mixture  of 
sodium  nitrate  and  ammonium  sulphate  witli  methylated 
spirit,  resulting  in  the  formation  of  ammonium  nitrate  and 
some  sodium  nitrate  in  the  alcoholic  solution,  and  of  sodium 
sulpliate  and  some  ammonium  sulphate  in  the  residue.  The 
solution  may  be  partly  freed  from  sodium  nitrate  by  passing 
through  a  layer  of  granulated  ammonium  sulphate,  or  more 
completely  by  addition  of  ammonium  chloride.  The  alcohol 
is  distilled  off,  the  residue  being  almost  pure  ammonium 
nitrate. 

The  insoluble  product  sodium  sulphate  contains  some 
salt  and  ammonium  sulphate.  On  heating  this  residue  the 
salt  is  converted  into  ammonium  chloride,  which  may  be 
eliminated  by  sublimation,  and  pure  sodium  sulphate 
remains.  — H.  A. 

Improvements  in  the  Recovery  of  Hydro Moric  Acid  and 
Ferric  Oxide  from  Ferrous  Chloride.  M.  X.  d'Andria, 
Levenshulme.     Eng.  P?.t.  3308,  February  19,  1892. 

These  improvements  refer  to  the  production  of  hydro- 
chloric acid  from  the  "  waste  piikles  "  obtained  in  the 
galvanising  and  cleaning  of  iron.  The  ferrous  chloride 
produced  from  these  acid  solutions  is  to  be  mixed  with  its 
equivalent  of  oxide,  carbonate,  or  sulphate  of  magnesia  and 
subjected  to  red  heat  in  a  current  of  steam.  AU  the  hydro- 
chloric acid  being  evolved,  or  while  it  is  being  given  off,  a 
current  of  air  is  passed  over  the  charge  for  the  conversion 
of  the  ferrous  oxide  into  ferric  oxide,  which  may  be 
separated  from  the  magnesia  compound  by  the  extraction 
of  the  latter  with  water  or  acid. — H.  A. 


constantly  raked  up  and  turned  over  by  mecbanical  means, 
and  is  finally  delivered  into  casks  without  the  employment 
of  manual  labour. — H.  A. 


Improvements  in  the  Recovery  of  Sulphur  from  the  Waste 
Gases  from  Claus  Kilns  or  similar  Gases,  and  Appa- 
ratus therefor.  A.  .Mlhusen,  G.  E.  Edgell,  and  W. 
Eussell,  Gateshead.     Eng.  Pat.  5225,  March  16,  1892. 

This  invention  effects  the  recovery  of  the  free  sulphur 
contained  in  the  waste  gases  from  the  Claus  kilns  by 
passing  the  gases  through  layers  of  iron  oxide  or  broken 
bricks  kept  at  a  suitable  temperature.  The  apparatus 
consists  of  a  number  of  vertical  cast-iron  pipes  placed 
within  a  chamber,  which  is  divided  by  means  of  partition 
walls  into  three  superposed  parts.  The  gases  are  admitted 
into  the  top  chamber,  from  which  they  pass  simultaneously 
into  all  the  vertical  pipes  to  be  delivered  into  the  bottom 
chamber,  where  the  molten  sulphur  is  deposited.  The 
pipes  are  heated  b}'  the  products  of  combustion  of  a  furnace 
which  is  in  in  communication  with  *he  intermediate 
chamber. — H.  A. 


Improvements  in  the  Treatment  of  Bauxite  or  similar 
Minerals  for  the  Purpose  of  Obtaining  Alkali- 
aluminates  or  Alumina  Hydrate.  C  J.  Bayer,  Elabuga, 
Russia.     Eng.  Pat.  5296,  March  17,  1892. 

This  invention  refers  to  the  utilisation  of  mother-liquo;'s 
containing  1  mol.  aluminium  oxide  to  6  mols.  sodium  oxide, 
as  obtained  in  a  previously-patented  process  (this  Journal, 
625,  1888).  The  proposition  is  to  concentrate  these  solu- 
tions to  about  77^  —  88'^  Tw.  and  to  agitate  them  with 
fresh  quantities  of  finely-ground  bauxite  at  a  pressure  of 
3 — 4  atmospheres  and  160"^ — 170°  C.  temperature  for  \\ — 2 
hours.  The  materials  should  be  used  in  suitable  propor- 
tions to  produce  a  solution  containing  1  mol.  alumina  to 
about  1"8  mols.  sodium  oxide. — H.  A. 


A  Xew  Process  or  Means  for  the  Production  of  (Chloride 
of  Lime.  J.  M.  Milnes  and  A.  Milnes,  London.  Eng 
Pat.  19,180,  October  25,  1892. 
The  object  of  this  invention  is  the  manufacture  of  bleaching 
powder  by  the  action  of  chlorine  gas  on  slaked  lime,  which 
is    fed   automatically   into   a  closed   chamber,  being  there 


An  Improved  Process  of  Obtaining  Ammonia  and  Ammonia 
Salts  from  Nitrogenous  Organic  Matters.  H.  PL  Lake, 
London.  From  L.  Sternberg,  Jersey  City,  U.S.A.  Eng. 
Pat.  21,723,  November  28,  1892. 

In  the  production  of  ammonia  from  nitrogenous  organic 
matters  by  treatment  with  superheated  steam,  a  large  excess 
of  the  latter  is  necessary  for  obtaining  a  good  yield. 
Starting  from  the  supposition  that  dilute  ammonia  is  not 
so  easily  decomposed  as  strong  ammonia,  the  inventor 
attributes  to  the  excess  steam  tne  role  of  a  diluent,  which  he 
seeks  to  substitute  by  cheaper  materials  of  a  non-oxidising 
nature  such  as  hydrogen,  nitrogen,  carbon  monoxide,  carbon 
dioxide,  illuminating  gas,  water-gas,  &c.  In  carr^-ing  out 
the  process,  the  nitrogenous  matter  and  the  mixture  of 
steam  and  indifferent  gas  is  fed  in  continuously  into  the 
cold  end  of  a  retort ;  the  escaping  hot  gases  are  scrubbed 
with  dilute  sulphuric  acid  to  retain  the  ammonia,  and  are 
finally  returned  to  the  process  along  with  some  steam 
generated  from  the  dilute  sulphuric  acid. — H.  A. 


Imp)  ovements  in  Apparatus  applicable  for  Distributing 
or  Discharging  Powdered  Caustic  Soda  or  other  suitable 
Material.  W.  P.  Thompson,  Liverpool.  From  T.  P. 
Stowell,  Kochester,  U.S.A.  Eng.  Pat.  22,917,  December 
13,  1892. 

Ix  order  to  conveniently  discharge  the  contents  of  a  drum  at 
suitable  intervals,  the  bottom  of  the  drum  is  taken  out  and 
a  hopper  of  frusto-conical  shape  substituted  in  its  place. 
Inside  the  hopper  is  a  stirring  device  worked  by  a  handle 
from  the  outside.  The  disintegrated  materials  are  delivered 
by  means  of  a  disc  rotating  between  two  floors,  all  of  them 
being  provided  with  openings  so  arranged  that  thej-  do  not 
register  simultaneouslv. — K.  A. 


VIII.-GLASS.  POTTERY.  AND 
EARTHENWARE. 

PATENTS. 

Manufacture  of  Blown  Hollow  Glass  icith  Metal  Insertions. 
O.  Imray,  London.  From  The  Aktien  Gesellschaft  fiir 
Glasindiistrie,  Dresden.  Eng.  Pat.  5527,  March  21, 
1892. 
The  processes  now  used  for  the  manufacture  of  glass  with 
metal  insertions  is  limited  to  such  articles  as  can  be  made 
by  pressing  or  rolling.  The  present  invention  enables  such 
insertions  to  be  introduced  into  blown  hollow  glass.  The 
method  employed  is  to  form  a  hollow  glass  object  by 
blowing  a  lump  of  glass  into  a  mould,  then  opening  the 
object,  introducmg  the  metal  insertion,  and  then  blowing  a 
second  glass  body  into  the  first  one,  thus  forming  two 
hollow  glass  bodies  with  the  metal  insertion  between  them, 
the  whole  being  then  finished  off  in  any  suitable  manner. 
The  process  enables  glass  to  be  produced  in  sheet  form 
from  blown  hollow  glass  cylinders,  which  are  flattened  out 
in  the  usual  way  in  a  flattening  oven  and  then  cut  into 
sheets. — V.  C. 


Improvements  in  Means  for  Casting  Glass  Rollers,  Glass 
Bearings,  or  other  similar  Glassware.  D.  Rylands, 
Shepcote,  near  Barnsley,  B.  Stoner  and  S.  M.  Thompson, 
Stairfoot.     Eng.  Pat.  6890,  April  11,  1892. 

The  object  of  the  invention  is  to  produce  a  perfectly  smooth 
and  true  inner  surface  to  glass  rollers  or  bearings  or  other 
similar  castings.     The  smooth  true  inner  surface  is  obtained 
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bj  means  of  a  revolving  roller,  generally  of  carbon.  The 
mode  of  applying  the  roller  is  different  according  to  the 
iiffereut  form  of  article  to  be  produced  ;  but  the  following 
particulars  relating  to  the  form  of  roller  and  mode  of 
operating  the  same  for  producing  a  glass  bearing  with 
semicircular  inner  surface,  will  enable  the  principle  of  the 
process  to  be  understood.  In  this  case  one-half  of  the 
jircumference  of  the  roller  forms  the  bottom  part  of  the 
mould,  so  that  the  plastic  or  semi-solid  metal  lies  on  the  top 
3f  the  roller.  The  polishing  is  effected  by  longitudinal 
strips  of  carbon,  which  project  somewhat  beyond  the  radius 
jf  the  roller.  Finally,  and  before  the  casting  has  become 
completely  rigid,  the  roller  is  stopped  in  such  a  position  that 
he  projecting  longitudinal  strips  are  no  longer  in  contact 
vith  the  metal.  The  polished  but  not  perfectly  rigid  metal 
low  rests  upon  the  smooth  half  of  the  roller,  which  in  this 
position  forms  the  bottom  part  of  the  mould.  Thus  the 
'lass  after  being  polished  is  enabled  finally  to  set  in  a 
jerfectlv  true  form  upon  the  smooth  and  true  surface  of  the 
•oiler.-- A'.  C. 


Improvements  in  or  relating  to  Stoneware,  Glass,  and  other 
Fictile  Ware  in  which  Taps  are  fitted.  P.  Y.  Cliffe, 
Seacombe.  Eng.  Pat.  7066,  .Vpril  12,  1892. 
N  stoneware  receivers  and  other  similar  chemical  apparatus 
he  taps  are  usually  ground  into  the  nozzles  and  fixed  with 
jement.  Thej  are,  however,  apt  to  leak,  and  to  be  knocked 
oose. 

To  avoid  this  the  taps  are  formed  with  a  flange  and  a 
;crew  thread  fitting  a  thread  formed  in  the  nozzle  of  the 
eceiver.  The  tap  is  furnished  with  a  washer  of  asbestos 
)r  other  suitable  material,  and,  if  thought  desirable,  with  a 
joating  of  asbestos  paint. — Y.  C. 


Improvements  in  Ovens  for  Baking  Earthenware  and  the 
like.  C.  Moelleuhoff,  Hamm,  Prussia.  Eng.  Pat.  16,887, 
September  21,  18y2. 
Che  invention  consists  of  a  circular  bench  of  ovens  with 
aper  chambers,  each  provided  with  two  fireplaces  and  with 
in  arrangement  of  flues  and  clampers,  which  permits  of 
securing  a  uniform  baking  and  of  using  the  excess  heat 
ifter  the  burning  down  of  a  part  of  the  kiln  for  the  pre- 
paratory heating  of  other  parts  of  the  kiln.  By  adjastinp 
;he  dampers,  &c.  the  heat  can  be  distributed  at  will  in  the 
lifferent  chambers.  When,  for  instance,  the  baking  process 
las  terminated  in  one  chamber,  the  hot  gases  from  this 
chamber  can  be  diverted  into  another  chamber.  Rapidity 
)f  manufacture  is  one  of  the  advantages  gained  by  the 
process,  as  the  utilisation  of  the  waste  hot  gases  for  the 
preliminary  heating  renders  it  unnecessary  to  wait  for  the 
complete  drying  of  the  wares. — Y.  C. 


Improvements  in  Glass  Vessels  for  Secondary  Batteries  or 
Accumulators.  H.  Kroeker,  Berlin,  Prussia.  Eng.  Pat. 
22,639,  December  9,  1892. 
3n  two  opposite  sides  vertical  grooves  are  moulded  or 
formed  in  the  vessel  so  that  they  are  adapted  to  receive  a 
plate.  Similar  grooves  are  provided  for  other  plates  accord- 
ing to  th,=;  requiied  capacity  of  the  vessel,  and  between  the 
grooves  on  each  side  a  projection  is  made  of  a  width  to 
ensure  perfect  insulation  between  contiguous  plates.  At 
the  upper  part  of  the  vessel  a  shoulder  is  formed  with 
corresponding  grooves,  and  by  means  of  this  the  plates  are 
suspended  clear  of  the  bottom  and  insulated  from  one 
another  — G.  H.  K. 


IX.-BUILDmG  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

The   Utilisation  of  BlusL-Furnace  Slaj.     K.    Zsigmond}^, 
Dingl.  polyt.  J.  1892,  284,  233—237. 

Slag  Bricks. — The  manufacture  of  slag  bricks  has  attained 
considerable  dimensions.  The  firm  of  Liirmann,  Mayer, 
and  Wieking,  of  Osnabriiek,  have  alone  turned  out  about 
5,073,400  since  1875.  The  manufacture  has  also  been  taken 
up  by  other  ironworks,  notably  by  the  Schwechat  ironworks 
near  Yienna.  The  granulation  of  the  slag,  which  is  an 
essential  part  of  the  process  (c/.  this  Journal,  1890,  863),  is^ 
effected  by  running  the  slag  along  a  channel  together  with 
a  stream  of  water  into  a  reservoir,  in  wliich  it  is  collected. 
The  lime  to  be  mixed  Miih.  it,  in  the  proportion  of  1  part 
to  6  of  granulated  slag,  is  slaked  with  sufficient  water 
to  yield  a  moist  sludge  and  the  two  ingredients  are 
thoroughly  incorporated  in  a  mill,  in  which  the  process  is 
conducted  in  the  following  way  : — The  mixed  slag  and  lime 
are  conveyed  by  a  spout,  to  which  a  shaking  movement  is 
communicated,  to  a  pair  of  rolls,  which  stop  the  access  of 
unduly  large  fragments  of  slag  or  foreign  bodies  to  the 
mixer  proper,  and  mingle  the  slag  and  lime  still  more 
thoroughly  while  reducing  them  somewhat  in  size.  The 
final  mixing  is  effected  by  a  set  of  three  drums  with  radial 
projections  fitting  into  each  other  with  onl}'  a  slight  amount 
of  clearance,  so  that  the  ingredients  are  brought  into  the 
most  intimate  contact.  A  machine  absorbing  2 — 3  horse- 
power will  serve  to  prepare  the  material  for  9,000  to  10,000 
bricks  per  shift  of  10  hours.  The  mixture  is  moulded  into 
bricks  by  a  machine,  which  is  provided  with  a  hopper  kept 
filled  by  the  labourer  in  charge,  and  an  arrangement  whereby 
the  quantity  necessarj-  to  form  one  brick  iss  let  down  into 
the  mould  and  then  the  aperture  closed,  while  the  moveable 
sides  of  the  mould  are  brought  into  position  bj-  eccentrics 
and  by  this  means  pressure  exerted  upon  the  mass,  to  shape 
and  consolidate  it.  The  finished  brick  is  pushed  out  of  the 
machine  and  the  operations  of  filling  the  mould  and  apply- 
ing pressure  repeatt.d.  A  machine  absorbing  7 — 8  horse- 
power will  turn  out  at  least  9,000  to  10,000  bricks  per  shift, 
its  capacity*  being  limited  chiefly  by  the  time  consumed  in 
removing  the  finished  bricks.  The  bricks  thus  prepared, 
are  weak  at  first,  and  have  to  be  handled  carefully,  and 
must  be  stacked  and  protected  from  rain  for  the  first  day, 
a  precaution  that  is  not  afterwards  necessary.  They  become 
sufficiently  strong  for  use  for  building  purposes  after  the 
lapse  of  6  to  12  months.  Their  hardening  is  partly  due 
to  the  action  of  the  granulated  slag  on  the  lime,  and  partly 
to  the  formation  of  calcium  carbonate.  Tests  made  at  the 
Imperial  Testing  Station  at  Berlin,  show  that  these  bricks 
have  on  an  average,  a  strength  in  compression  of  about  140 
kilos  per  sq.  cm.,  and  are  little  affected  by  saturation  with, 
water  or  by  exposure  to  frost.  The  amount  of  water 
necessary  to  saturate  them  is  about  12 '4  per  cent.  On 
account  of  the  hydraulic  properties  of  a  mixture  of  slag 
sand  and  lime,  bricks  can  be  immersed  in  water  when  only 
a  week  old  without  being  disintegrated.  From  the  nature 
of  the  case  they  arc  unsuited  to  withstand  high  temperatures, 
but  they  are  not  injured  bj"  a  moderate  degree  of  heat,  e.g. 
the  temperature  of  furnace  gases  at  25u^  to  300^  C.  When 
used  for  ordinary  structural  purposes,  such  as  building 
walls,  they  are  cemented  together  by  a  mortar  composed 
of  slag  sand  and  lime,  and  they  have  the  useful  property" 
of  affording  a  good  hold  for  nails,  which  may  be  driven 
directly  into  them.  No  evolution  of  sulphuretted  hydrogen 
from  them  hss  been  observed.  They  are  also  cheap,  costing 
9  to  10  florins  per  1,000. 

Cast  Slug  Bricks. — These  are  made  by  casting  the  slag 
in  a  mould  built  up  of  bars  and  angle-pieces  so  arranged 
that  layers  of  cubical  spaces  communicating  with  oue 
another  are  formed,  the  whole  being  surrounded  by  sand, 
and  the  inlet  placed  at  the  bottom,  so  that  the  filling  of  the 
moulds  takes  pi. ice  from  below  upwards.  Sufficient  slag  is 
poured  to  cover  the  whole  set  of  bricks  with  a  layer  10  cm. 
thick,  in  order  to  ensure  slow  cooling  and  the  formation  of 
the  crystalline  instead  of  the  vitreous  modification  of  slag, 
as  the  former  is  considerably  the  stronger. 
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A  minor  use  for  slajj  h  found  io  the  production  of  a 
sort  of  niouldinp  sand  by  niixiiif,'  grauulatiMl  >liig  saud  witli 
common  sand,  and  its  heat  is  utihsed  for  drying  sand 
moulds,  whereby  a  saving  of  fuel  is  effected.  A  table  of 
analyses  of  slags  of  various  origins  is  given. 

"Metallic  Plaster." — Under  this  name  a  mixture  of  slag 
with  Portland  cement  has  been  in  use  for  some  time  past 
in  England  and  Uelgium.  The  materials  are  first  mixed  dry 
and  then  water  containing  a  little  sodium  and  "ammonium 
carbonate  to  retard  the  setting,  added,  and  the  mixture 
compressed  into  paving  tiles,  in  situ,  the  joints  being  filled 
in  with  shavings  or  other  elastic  material,  to  till  up  crevices 
that  may  form  when  the  fluctuations  of  temperature  are 
considerable.  Smaller  tiles  may  be  made,  not  necessarily 
in  situ,  and  treated  in  a  bath  of  sodium  silicate  before  being 
laid. 

Sl(i<j  Cement.  — rinhenburg  has  given  certain  informa- 
tion on  the  preparation  and  use  of  slag  cement  in  a 
communication  to  the  Architectural  Association  of  Ei'rliu. 
There  are  about  10  slag  cement  factories  in  Germany,  with 
an  annual  prodnction  of  600,000  tons.  The  Berlin  market 
is  supplied  by  slag  cement  made  from  the  slag  of  the 
Blankenburg  and  Harzburg  blast-furnaces,  and  costing 
5  marks  per  170  kilos,  delivered.  The  chief  disadvantages 
of  slag  cement  are  its  slowness  in  setting — 15  to  :-2  hours — 
and  its  low  specific  gravity,  which  cause  it  to  separate 
from  the  aggregate  with  which  it  is  used.  If  exposed  to 
frost  during  the  time  of  setting,  it  is  deteriorated,  but  is 
unaffected  thereby  when  once  it  has  set.  It  has  given 
trouble  in  several  cases  when  used  under  water,  but  appears 
well  adapted  for  ordinary  buildings  exposed  only  to  the  air. 
When  used  as  mortar  the  usual  precautions,  such  as  well 
mixing  to  a  stiff  paste,  and  thoroughly  wetting  the  surfaces 
to  be  cemented,  must  be  observed,  and  after  the  initial 
setting,  the  mortar  should  be  kept  as  moist  as  possible  to 
complete  the  process  of  hardening.  As  slag  cement  does 
not  expand  on  setting,  and  from  the  nature  of  its  constitu- 
tion cannot  "  blow,"  it  may  safely  be  used  in  cases  where 
either  tendency  of  Portland  cement  would  be  objectionable. 

— B.  B. 


Sixth  Annual  Report  of  the  Inspector  of  Asphalt  and 
Cements.  Washington  Government  Printing  Office. 
Eiscal  Year  1891  —  1892. 

Cements. — A  large  number  of  natural  hydraulic  cements 
was  examined. 

Experiments  were  carried  out,  and  are  recorded  at  length, 
on  the  effect  of  the  experience  and  skill  of  the  workman 
employed  in  gauging  briquettes,  and  the  conclusion  (already 
well  authenticated)  that  the  personal  equation  is  a  large 
one,  and  alwaj's  is  in  the  direction  of  causing  a  skilful 
gauger  to  obtain  uniformly  higher  breaking  strains  than 
one  less  accustomed  to  the  work,  was  confirmed.  The  only 
point  of  any  novelty,  is  the  opinion  recorded  that  natural 
cements  are  more  susceptible  of  variation  in  their  tensile 
strength  than  are  ordinary  Portland  cements.  Experiments 
were  also  conducted  to  determine  the  difference  of  results 
obtained  in  the  testing  room  from  those  arrived  at  in  actual 
work,  and  their  upshot  was  that  the  latter  were  much  lower 
than  the  former  would  lead  one  to  suppose.  The  causes 
for  this  discrepancy  are  chiefly  the  greater  amount  of  water 
necessarily  used  in  the  preparation  of  mortar  for  concrete 
in  a  suitable  condition  for  ramming,  and  also  the  character 
oi:  the  sand  in  use,  as  compared  with  the  standard  quartz 
sand  employed  in  testing.  With  briquettes  preserved  in 
moist  air,  the  results  obtained  from  mortar  from  the  works 
were  oul}-  20  per  cent,  of  the  values  given  by  the  laboratory 
tests  with  standard  quartz.  This  difference  would  diminish 
after  the  lapse  of  time,  but  in  work  where  centres  are  to  be 
drawn,  tiie  results  at  short  intervals  after  use  are  of  special 
importance.  The  falling  off  of  strength  of  magnesian 
cements  under  these  conditions,  is  not  so  great  as  that  of 
lime  cements.  Another  set  of  experiments  was  made  on 
the  effect  of  frost  on  cement  exposed  before  it  had  time  to 
set.  All  showed  a  deterioration,  but  the  natural  cements 
frequently  disintegrated,  whereas  the  imported  Portland 
cement  did  not  suffer  to  this  extent. 

Asphalt. — In  consequence  of  the  delivery  of   asphalt  of 
inferior  quality  for  paving  purposes,  the  writer  of  the  report 


was  sent  out  to  Trinidad  to  stud}-  the  question  of  its 
collection  and  the  utilisation  of  the  various  kinds  obtained. 
There  are  two  sorts  of  pitch  obtained  and  shipped  at 
Trinidad.  The  first  and  b^-tter  i.s  that  known  as  "  lake 
pitch,"  as  it  i.s  dug  from  the  pitch  lake  itself,  while  the 
other  and  worse  is  from  the  deposits  that  lie  adjacent  to  the 
lake,  and  is  called  "  land  pitch.'' 

The  Pitch  Lake. — The  pitch  forming  tin  lake  is  not  a 
homogeneous  mass,  but  is  composed  of  rounded  sections 
which  meet  but  do  not  coalesce,  and  form  cavities  and 
fissures  at  their  lines  of  junction.  It  appears  that  there  is 
a  continuous  motion  of  the  lake,  the  pitch  rising  from  the 
centre,  flowing  outwards,  and  rolling  downwards  ag.iin  at  the 
edges,  where  it  meets  another  pitch  mass.  Any  weighty 
object  placed  upon  the  surface  gradually  sinks,  and  holes 
cut  in  the  pitch  till  up  in  the  course  of  a  few  dajs,  the 
motion  taking  place  from  all  sides  in  a  manner  characteristic 
of  a  fluid.  Near  the  centre  of  tlie  lake  there  are,  at  some 
points,  patches  of  softer  pitch,  sufficiently  yieldiug  to  allow 
a  boy  to  sink  to  his  knees  in  20  seconds.  This  difference 
of  quality  is  not  due  to  the  pitch  being  hotter  than  the  rest 
of  the  lake,  but  to  a  difference  of  composition.  It  is  more 
tarry  and  is  rich  in  gas,  composed  largely  of  sulphuretted 
hydrogen  and  carbon  dioxide.  There  are  also  present 
deposits  of  sulphur,  and  the  water  constantly  associated 
with  the  pitch,  is  loaded  with  saline  constituents.  The 
evolution  of  the  gas  continues  after  the  pitch  has  been 
removed  from  the  lake,  and  in  some  cases  suffices  to  burst 
the  vessel  in  which  it  is  contained.  The  reaction  seems  to 
result  in  the  change  of  the  soft  pitch  into  the  harder  variety 
found  in  the  rest  of  the  lake.  Owing  to  the  removal  of 
pitch  for  paving  purposes,  the  amount  taken  up  to  the 
present  time  being  rather  less  than  one  million  tons,  the 
level  of  the  lake  has  sunk  since  it  began  to  be  worked,  the 
most  reliable  estimates  fixing  the  lowering  at  about  one  foot. 

Land  Pitch  Deposits. —  Deposits  of  land  pitch  are  found 
between  the  lake  and  the  sea  coast,  a  distance  of  about 
three-quarters  of  a  mlie.  There  are  several  grades  of  land 
pitch,  the  best  being  known  as  cheese  pitch,  as  it  contains 
large  gas  cavities  like  those  found  in  the  lake  pitch  and 
resembles  in  appearance  Swiss  cheese.  Another  kind 
is  "  iron  pitch,'"  so  called  from  its  occurring  in  hard, 
compact  masses,  scarcely  to  be  distinguished  from  refined 
asphalt ;  and  yet  a  third  is  "  cokey  pitch,"  produced  by  the- 
carbonisation  of  land  pitch  by  fires  in  the  scrub  that  grows 
on  the  slight  covering  of  soil  which  overlies  it.  The  amount 
of  land  pitch  obtainable  in  a  marketable  form,  varies  very 
greatly  from  place  to  place,  as  much  as  10,000  tons  per 
acre  being  afforded  by  the  best  excavations,  while  others  do 
not  contain  quantities  that  would  pay  to  work. 

Other  Bituminous  Deposits. — There  is  a  ceitaiu  amount 
of  mineral  oil  in  the  neighbourhood  of  the  lake,  and  attempts 
have  been  made  to  work  it,  but  without  commercial  success, 
one  reason  being  that  it  contains  much  sulphur  and  has  a 
large  proportion  of  constituents  of  high  boiling-point  (over 
600^  F.).  Submarine  bituminous  springs  are  also  found  at 
various  points  on  the  coast.  On  the  mainland  of  A'enezuela 
there  are  also  several  pitch  deposits,  and  one  of  these,  at  the 
mouth  of  the  Orinoco,  is  being  worked  by  an  English 
company,  while  an  effort  to  develop  a  large  deposit  is  being' 
made  at  ^laturin. 

Long  tables  of  analyses  of  pitch  are  given  by  the  author^ 
the  gist  of  which  is  appended. 

Lake  Pitch. 
Average.    Higliest.     Lowest. 


Wiiter -''iJ 

Inorganic  matter •J'l'.^S 

Organic  matter  not  bitumen "'Oo 

Bitumen 3S '  li 

"When  caleulnted  to  dry  substaiic-o  : 

Jnorzanie  matter IW'.'G 

Organic  matter  not  br.umeu  . .  10'.".7 

Bitumen 52'  S7 


30 -Gj 


07-02 
53-77 


9-9J 
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The  softening  point  varied  from  170^  to  230°  F.,  averaging 
about  190°  F.,  and  the  flowing  point  ranged  between  185° 
and  240-  F.,  the  mean  value  being  about  200°  F.  The 
extreme  uniformity  of  composition,  which  is  most  jirominent 
when  the  constituents  are  calculated  on  the  dry  substance, 
is  very  remarkable. 

Soft  Pitch. 

Per  Cent. 

Water  and  gas 34-10 

luorganie  matter •25' 05 

Organic  matter  not  bi  Lumen 6-35 

Bitumen 31-50 

lOO-OO 

The  soft  pitch  is  that  obtained,  from  the  centre  of  the  lake, 
and  has  been  already  referred  to.  When  heated  it  froths 
considerably  from  the  evolation  of  gas,  and  loses  not  only 
water  and  gas,  but  also  a  certain  amount  of  light  oil.  It 
softens  at  a  temperature  of  170°  F.  and  flows  at  185°  F., 
figures  appreciably  lower  than  those  for  average  lake  pitch. 
The  dry  substance  loses  12-24  per  cent,  when  heated  for  10 
hours  at  400°  F.,  as  against  3-66  per  cent,  for  lake  pitch 
under  the  same  conditions. 

Laxd  Pitch. 

The  variations  of  specimens  obtained  direct  from  the 
deposits  are  much  greater  than  those  observed  in  lake  pitch, 


but  in  samples  selected  for  commercial  utilisation,  the 
extreme  specimens  are  absent,  and  greater  uniformity 
results,  although  there  are  nevertheless  larger  fluctuations 
than  in  lake  pitch. 


Land  Pitch  (un- 
picked Samples). 

Land  Pitch 
(commercial  Samples) . 

Highest.  Iiowest. 

Average. 

Highest.]  Lowest. 

Water 

Dry  substance  :— 
Inorganic  matter 

Oi-gauie     matter 

not  bitumen. 
Bitumen 

39-76    j      0-21 

i 
47-71    i    36-39 

12-39    j      7-50 

53-78    1    43-74 

27-36 

37-74 
10-68 
51-58 

.31-33 

39-37 
11-82 
53-78 

23-58 

.36-89 
9-83 
49-36 

The  difference  in  the  proportions  of  these  constituents 
from  those  of  lake  pitch  is  too  inconsiderable  to  account  for 
the  marked  difference  in  properties,  and  it  must  therefore  be 
ascribed  to  the  bituminous  matter  being  different  in  quality. 
This  is  shown  both  by  the  divergence  of  the  softening  points, 
and  by  the  behaviour  of  the  refined  bitumen  obtained  from 
the  two  classes  of  pitch  to  which  reference  is  made  below. 


Various  Forms  of  Pitch  not  of  Commercial  Value. 


Name. 


Original  Substance. 


Water.       Inorganic.  r^^f.^J?""*  I   Bitumen. 


Iron  pitch  selected  9-78  ai-13  8-40  47-69 

Chocolate  blended 3-70  j  37-90  8-61  ;      49-79 

Chocolate I'l*  '  36-87  8-38  I      53-61 

Sylvestre  soil 35-13  |  38-47  ,       18-17  8-23 

Pundoiiakl  soil 7-04  j  80-17  j      11-60  1-19 

Black  ledge 2-2/  j  00-24  '      14-54  j      22-95 

Grevledse 1-59  64-73  19-52  14-16 


Dry  Substance. 


Inorganic. 


Organic  not 
Bitumen. 


Bitumen. 


37-83 
39-35 
37 -.30 
59 -.30 
86-24 
61-61 
65-77 


9-31 
8-94 

8-47 
8-01 
12-48 
14-88 
19 -S3 


52-86 
51-71 
54- -23 
12-69 
12-80 
23-48 
14-40 


The  iron  pitch  has  been  already  mentioned.  The 
chocolate  variety  is  that  which  has  been  weathered  and 
oxidised,  and  represents  the  exposed  portions  of  land  pitch. 
Those  samples  appearing  under  the  head  of  "  soil,"  result 
from  the  disintegration  of  the  oxidised  and  rotten  stuff. 
The  last  two  in  the  table  are  samples  from  the  pitch 
existing  in  reefs  and  shore  deposits.  The  series  viewed 
as  a  wiiole  illustrates  the  nature  of  the  change  by  oxidation, 
which  causes  the  production  of  materials  increasing!}-  poor 
in  bituminous  matter.  Land  pitch  may  be  taken  as  the  first 
product  of  this  change,  starting  from  the  original  lake 
pitch. 

The   process    of  refining  pitch  consists  in   heating  it  in 

stills  or  boilers  to  a  temperature  suflicient  to  drive  off  the 

water  without  volatilising   an   appreciable  quantity  of    the 

oily    constituents.      The    melted   product   from   which  the 

water   has   been   evaporated,   the    coarser   mineral    matter 

deposited,  and  the  lighter  organic  matter,  not  bituminous, 

skimmed   off,  is   known   as   refined  asphalt,  or   locally  as 

epure.     The  softening  point  of  the  refined  asphalt  affords  a 

means  of  ascertaining  whether  it   has  been  derived   from 

lake  or  land  pitch,  the  refined  lake  asphalt  softening  at  180° 

to  192-  F.,  and  flowing  at  159°  to  210°  F.,  while  the  refined 

land  asphalt  softens  at  190°  to  237°  F.,  and  flows  at  210°  to 

255'  F.     This  test  alone  is  not  quite  conclusive,  but  taken 

in   conjunction  with   others,  to  be    mentioned   later,  is  of 

considerable   value.       The    author    proposes    to    compare 

samples   by  determining  tho  distance   they  flow  down  an 

mchne  under  standard  conditions,  and   thus  allow  of   the 


expression  of  their  quality  in  terms  of  a  standard  sample. 
The  amount  of  volatile  matter  yielded  by  heating  the  pitch 
in  a  retort  for  10  hours  at  400°  F.,  is  also  a  criterion  of  its 
origin.  Good  lake  pitch  will  lose  not  less  than  3  per  cent, 
by  this  treatment,  while  the  loss  of  land  pitch  rarely  equals 
this,  and  is  below  1  per  cent,  in  the  poorer  kinds. 

It  is  well  known  that  the  bituminous  matter  found  in 
Trinidad  pitch  is  partly  soluble  in  petroleum  spirit,  while 
entirely  soluble  in  carbon  bisulphide.  The  first  fraction 
is  termed  petrolene  and  the  second  asphaltene.  The  lake 
pitch  is  richer  in  the  former  than  is  land  pitch,  and  upon 
this  fact  another  means  of  discrimination  can  be  based. 
The  following  are  some  results  illustrating  this  difference :  — 

Refined  Lake  Asphalt^ 


Percentage  of  Petrolene 


In  Original  Asphalt.  •  In  Total  Bitumen. 


Soft  refined. 

Lake 

Old  refined 
Still  Xo.  1  . 
Still  Xo.  4  . 


48-36 

92-32 

4:j-01 

70-03 

36-00 

66-13 

38-65 

69-97 

4(1-00 

69-75 
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Befined  Land  Asphalt. 


Soil 5'9i 

Chocolate  pitch 2517 

Iron  pitch 31  'fiO 

ToneyifTf .'«-.S9 

Saracnu 35"t)2 

Jones  point ;«'73 

New  York .W31 


40-82 
48-00 
C4-C0 
6103 
C4-53 
59-61 
87  "59 


In  spite  of  the  fact  that  tlie  viscosity  and  cementitious 
properties  of  asphalt  depend  largely  upon  tlie  proportion  of 
oily  matter  present,  the  addition  of  asphalt  oil  to  asphalt 
does  not  endow  it  with  the  good  quality  of  the  specimens  in 
which  the  oil  is  naturally  present.     This  dependence  of  the 


quality  of  asphalt  upon  the  ratio  of  the  petrolene  to  the 
:isi)haltene,  appears  to  hold  generally,  as  it  has  heen  observed 
in  the  case  of  samples  of  Califoruian  and  Venezuelan 
origin. 

The  specific  gravity  of  asphalt  is  a  rough  indication  of 
its  origin  and  quality,  but  is  naturally  much  influenced  by 
the  percentage  of  ash  it  contains.  As  a  rule  the  specific 
gravity  of  lake  asphalt  is  below  1-39,  and  that  of  land 
asphalte  above  this  limit.  The  specific  gravity  of  the 
bituminous  matter  extracted  from  it  is  free  from  this  source 
of  error,  and  is  higher  the  greater  the  proportion  of 
asphaltene.  Actual  determinations  of  the  specific  gravity 
of  petrolene  or  the  portion  soluble  in  petroleum  spirit,  and 
of  asphaltene,  gave  the  figures  1-032  and  1-142.  The 
fraudulent  addition  of  asphalt  oil  would  of  course  upset 
the  deductions  drawn  from  this  test.  That  the  considera- 
tion of  all  the  data  afforded  by  the  analysis  of  pitch  suffices 
for  its  assignment  to  its  true  class,  is  shown  by  the  results 
given  in  the  following  table  : — 


Analyses  of  Refined  Asphalts. 


Sp.  gr.  (77/77' F.) j      1-3969 

Softens 195°  F. 

Flows 208'  F. 

Bitumen  per  cent 55*52 

Organic  matter  not  bituminous '         8-96 

Inorganic  matter 35*52 

Bitumen  soluble  in  petroleum  spirit 36-47 

Per  cent,  of  total  bitumen  soluble 65*68 

Tlseosity .Semi- 
adhesive. 

Quality !  Best  land 


1*3988 

1&7' 

215' 

55*75 

8*06 

3619 

36*79 

65*99 

Semi- 
adhesive. 
Best  land 


1-3857 

190' 

205' 

56* -29 

8*05 

35*66 

41*43 

73-60 

Adhesive 

Average 
lake.^ 


1-4187 

195' 

210' 

55*31 

7-84 

36*83 

35-11 

63*53 

Friable 

Average 
land. 


1-4316 

1-3771 

1*4322 

198' 

183' 

200' 

210' 

118' 

230' 

.1*22 

57-47 

53*75 

7*78 

7-05 

8-01 

41*00 

35-48 

38-24 

S4-98 

41-59 

35*22 

68*27 

72*37 

65-52 

Very 

friable. 

Poor  land 

Adhesive 
Best  lake 

Friable 

Average 
land. 

In  all  cases  the  opinion  of  the  anah'st  was  formed  before 
the  origin  of  the  asphalt  was  known  to  him,  and  proved  to 
be  correct  when  the  source  of  the  asphalt  was  disclosed. 

Tracer  accompanying  the  Pitch. — The  water  constantly 
associated  with  the  pitch  is  highly  saline,  and  apparently  of 
volcanic  origin.  Its  specific  gravity  at  15'  C,  compared 
with  water  at  15'  C,  is  1*017,  and  its  reaction  is  strongly 
acid.  The  following  are  the  quantities  of  the  constituents 
found  in  1  kilo,  of  the  water  : — 

Grms. 

CI 6*7757 

SOj 5  *  5409 

S()2 00167 

S^aO; Trace 

HjS Trace 

S Trace 

SiOa 0  - C6SS 

B2O3 0-0117 

I  0-OOOS 

Br Trace 

P2O5 , Xil 

^'a 6-5419 

^'H^ 0-4071 

K 0-3.391 

Li  0-0271 

Ca  0-5280 

Mg 0  -  2666 

Fe 0-0720 

AI Trace 

Mn   Xil 

Cs  aud  Rb  >il 

Organic  matter 0*4901 

The  mineral  matter  present  in  the  pitch  consists  of 
the  salts  dissolved  in  the  water  accompanying  it,  and 
some  clay  mixed  with  a   large  proportion  of  silica  in  the 


form  of  minute  sharp  eonchoidal  fragments  of  quartz. 
The  constituents  soluble  in  acid,  amount  to  about  17  per 
cent.  The  almost  complete  absence  of  lime  is  noticeable. 
The  organic  matter,  other  than  bitumen,  referred  to  in  the 
analyses  given  above,  consists  partly  of  the  debris  of 
sticks  and  grass  blown  on  to  the  lake  from  the  marcnn,  but 
is  mainly  composed  of  material  which  shows  no  sign  of 
organised  structure,  and  is  apparently  a  by-product  in  the 
formation  of  the  bitumen. 

Conclusions  drawn  from  these  Resnlts. — Land  pitch  is 
inferior  to  lake  pitch  in  cementitious  qualities,  and  the  value 
of  the  former  decreases  the  further  it  is  from  the  lake.  The 
two  kinds  can  be  distinguished  in  the  refined  state.  The 
reason  of  the  superiority  of  lake  pitch  is  its  higher  content 
of  viscous  bituminous  matter,  and  lower  content  of  the  more 
brittle  asphaltene.  The  addition  of  oils  toharder  kinds  of  bitu- 
men will  not  make  as  good  material  as  that  in  which  the  oily 
constituents  are  naturally  present.  Although  this  difference 
is  great,  yet  the  element  of  manipulative  skill  is  sufficient 
to  allow  of  better  paving  being  made  by  a  skilful  labourer 
from  land  pitch  than  by  an  inexperienced  manipulator  from 
lake  pitch.  Lake  pitch  might  well  be  demanded  in  speci- 
fications for  pa"ing. 

A  comparison  of  Trinidad  with  Sicilian  asphalt  showed 
that  they  wear  equally  well,  but  that  the  former  affords  a 
better  foothold  for  horses  than  the  latter,  as  the  mineral 
matter  is  sharp  and  siliceous  instead  of  smooth  and 
calcareous. 

The  process  of  manufacturing  asphalt  cement  in  a  state 
for  j)aying,  has  to  be  conducted  at  a  moderate  rate,  as  if 
the  stUls  are  run  off  too  rapidly,  the  product  is  not  smooth 
and  homogeneous.  Moreover,  the  custom  of  addino-  cold  oil 
to  the  hot  refined  asphalt  is  a  faulty  one.  The^time  for 
refining  should  be  extended  to  115  hours,  and  the  oil  run  in 
as  hot  as  the  pumps  will  bear.  The  oil  used  is  prepared  by 
the  Standard  Oil  Company,  and  has  to  be  as  free  as  possible 
from  hard  scaly,  paraffin  wax  and  light  oils.  The  followint' 
are  the  analytical  figures  given  by  typical  samples  .- ° 
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Brand. 


Flnshin?- 
Point, 


■'',  Flows  at 


Loss  at 
400^  F.  in 
10  Honrs. 


Charaeter  of 
Residue. 


Solar 

0  p_      1 
420 

438 

250 

438 

205 

Baltimore      (a 
i-esiduura). 

Baltimoi-o 

Per  Cent. 
2*56 


1-08 


10-20 


Pulls  long. 

Soft. 

Thick  granular. 

Soft. 


The  specification  for  these  oils  that  is  to  be  introduced  at 
Washington  during  the  ensuing  fiscal  year,  is  as  follows  : — 
"  Specific  gravity,  17°  to  21°  B.  ;  flash-point  not  less  than. 
300°  F. ;  distillate  at  400"  F.  for  10  hours,  less  than  10  per 
cent. ;  shall  not  cease  to  flow  above  60°  F. ;  shall  not 
require  more  than  21  lb.  per  100  of  refined  asphalt  to 
produce  the  specified  quality  of  cement." 

The  percentage  of  bitumen  in  the  paving  as  actually  laid, 
is  as  nearly  as  possible  10  per  cent.,  as  shown  by  a  tables- 
given  in  the  original  report,  of  analyses  made  of  samples 
taken  at  various  months  of  the  year  from  the  material  put 
down  by  the  two  paving  companies  employed. 


Quantity  of  Pitch  Exported  from  Trinidad  from  1888  to  September  30,  1891. 


From  Pitch  Lake. 

From  Sources  other  than  Pitch  Lake. 

Unitel  States. 

Other  Countries. 

United  States.                |              Other  Countries. 

1                          \ 
Raw.                Refined.                Raw.                Refined. 

1                            1 

Raw.          i      Refined.       ,          Raw.          ,      Refined, 

ISS^ 

Tons.          ,         Tons.         |          Tons. 
21,480          ;               s            '            8,2{)0 

Tons. 
9,303 

Tons. 
5.»20 

Tons. 
1,935 

Tons. 
UJO 

Tons. 
1,810 

iS8» 

46,69J                      504            '           lO.lSG 

8,P32 

9,247    ■ 

•    •    2.012    • 

1890 

38,520          '              ..                        13,221 

9,760 

16,160 

880 

.. 

isr-i 

45,170          '               ..                          8,4'!S                      S,3n4 

10,450 

127 

i 

— B.  B. 


Portland  Cement.  Fifteenth  Annual  Meeting  of  the 
Association  of  German  Cement  Makers.  Zeits.  f.  ang. 
Chem.  14,  1892,  423—428. 

Fhe  article  contains  an  account  of  the  proceedings  of  the 
\ssociation  of  German  Portland  Cement  Makers,  in  some- 
ivhat  greater  detail  than  that  already  abstracted  (this 
Tournal,  1892,  52  4).  The  following  points  were,  however, 
aot  mentioned  in  the  abstract  referred  to,  or  touched  on 
but  briefly.  Forty-two  samples  of  cement,  made  by 
members  of  the  association,  had  been  examined,  of  which 
two  contained  4'5  per  cent,  and  6  per  cent,  of  magnesia 
respectively,  and  three  used  more  than  3  mgrms.  of  per- 
manganate under  the  standard  conditions  for  ascertaining 
the  amount  of  reducing  matter  (sulphides)  in  the  cement. 
R.  DyckerhofE  had  undertaken  investigations  to  ascertain 


whether  the  addition  of  slag  to  the  finished  cement  was 
detectable  in  cases  where  the  cement  had  been  made  from 
raw  materials  containing  slag.  Samples  of  such  raw 
materials,  burnt  in  trial  kilns,  reduced  rather  more  per- 
manganate than  did  normal  cements,  and  the  same  was 
true  of  cements  made  from  raw  materials  containing  slag 
when  burnt  on  the  large  scale.  The  detection  of  subsequent 
addition  of  slag  being  therefore  difiicult  by  this  means,  the 
question  whether  slag  can  be  recognised  by  elutriation  or 
b}-  the  determination  of  the  specific  gravit}%  is  in  need  of 
settlement.  M.  Meyer  contributed  the  following  figures 
relating  to  experiments  with  cements  made  from  slurry 
containing  increasing  percentages  of  calcium  carbonate, 
which  show  that  as  the  content  of  lime  rises  the  tensile 
strength  increases,  but  the  degree  of  constancy  of  volume 
diminishes, — that  is,  the  tendency  to  "  blow  "  augments. 


Xo.  of  Test. 

Percentage . 
of  CaO. 

Specific 
Gravity. 

Compressive 

Strength  1  :  3 

28  Days. 

.    Expan 

sion  in  ,^5  inm.  in  Water,  after 

Expansion 
in  Air 

3  Days. 

7  Days. 

30  Days. 

60  Days.    '    70  Days. 

82  Days. 

after 
82  Days. 

1 

75-4 

3  ISO 

Ki!r,:y. 
175 

-     1 

-    1 

0 

-      1             -      1 

+      1 

-  31 

2 

73  8 

3-177 

158 

+     S 

+   17 

+  80 

+103             +  118 

+  120 

+     7 

a 

76-5 

3-176 

173 

+     1 

+     2 

+     4 

+      5      ,       +      8 

+      9 

-  40 

4 

76- 9       ; 

3-177 

1S5 

+     3 

+     8 

+  11 

+     25             +30 

+       2 

-  27 

s 

77'5 

3-183 

[            2-28 

+     4 

+     8 

+  14 

+     15       '       +17 

+    18 

-3^ 

6 

77-9 

3-190 

'            235 

+     7 

+     8 

+  20 

+     22      ,      +27 

+     30 

+   12 

7 

7S-3 

3-196 

234 

+  19 

+  3.) 

+  46 

+     57       !       +6? 

+     75 

+  63 

K.  DyckerhofE,  continuing  his  experiments  on  the  effect  of  significance  of  which  is  too  clear  to  call  for  comment.     The 

magnesia  on  cements,  has  represented   the  results   of  the  tensile  strengths  of  two  of  the  samples,  those    containing 

determination  of   the  expansion  of  samples  with   varying  respectively   6-23  per   cent,  and  11   36   per  cent,  of  MgO, 

content  of  MgO  in  the  accompanying  series  of  curves,  the  '  were  as  follows  : — 


Percentage  of  JlgO. 

1  Week. 

4  Weeks. 

13  Weeks. 

20  Weeks. 

1  Year. 

2  Tears. 

3  Years. 

6-23 
11-33 

0-4 
[              33 

17-0 
6-0 

22-0 
14-2 

23-4 
10-2 

21-4 
li-5 

17-7 

13-0 

18-7 
10-5 
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The  tensile  strength  is  given  as  usual  in  kilos,  per  sq.  cm. 

The  objectionable  properties  of  cements  rich  in  magnesia 
that  are  made  manifest  by  these  results  are  chiefly  apparent 
when  the  test  is  carried  out  over  considerable  periods, 
'Tetroojrcssion  being  evident  after  the  lapse  of  one  year. 
Contradictory  results  were  quoted  bj'  Scholt,  but  these 
■were  only  for  times  not  exceeding  nine  months,  and  are 
therefore  scarcely  apposite.  A  similar  remark  applies  to 
ligures  by  Schiffner.   . 

f'!xrANSioN  OF  Cements   in   which  a  Portion  of    the 
Lime  has  been  Kei-laced  by  Magnesia. 


7  Cemejvt  3  }fomvaij  Sand- 


The  ordinates  give  the  expansioa  for  a  rod  100  m.  in  length.    The 
abscissa;  represent  the  time  in  months. 

Schumann's  paper  on  the  action  of  oils  on  cement  has 
already  been  abstracted  for  this  .Journal  (1892,  524^.  Some 
results  are  given  of  the  action  of  two  mineral  waters  upon 
cement  mortar.  The  first  was  the  Sodeu  mineral  water,  and 
was  found  to  behave  like  sea-water  in  reducing  the  streno-th 
of  briquettes  immersed  in  it.  The  water  of  the  hot  spring 
at  Wiesbaden  reduced  the  strength  of  cement  mortar  at  an 
early  period  of  immersion,  but  had  no  sensible  effect  upon 
its  ultimate  strength.  When  the  test-pieces  were  kept  at  a 
temperature  of  about  55"  C,  the  Wiesbaden  water  had  even 
:a  favourable  influence  on  the  tensile  strength. — B.  B. 


PATENTS. 


Improvements  in  the  Manvfacture  of  Artificial  Marble. 
P.  A.  Moreau,  Meung-sur-Loire.  Eng.  Pat.  50, 
January  1,  1892. 

White  porous  stones,  such  as  Portland  stone,  are  treated, 
either  after  having  been  carved  to  any  desired  shape,  or  in 
tbe  form  of  blocks,  with  a  solution  of  the  sulphate  of 
copper,  iron,  or  zinc,  prepared  at  a  temperature  of  25"  to 
30""  C,  and  of  a  strength  of  20""  to  35'  B.,  part  of  their 
surface  having  been  previously  protected  by  the  application 
of  a  coloured  varnish.  The  varnish  is  applied  by  spreading 
it  over  the  surface  of  the  water  in  streaks  and  spots,  and 
dipping  the  stone,  in  a  thoroughly  dried  condition,  on  to 
the  surface  of  the  water  on  which  the  varnish  is  spread. 
iFine  lines  may  be  obtained  by  dividing  the  varnish  by 
projecting  soapsuds  upon  it.  The  stone  thus  irregularly 
jprotected,  is  dipped  into  baths  of  the  sulphates  above 
mentioned  in  varying  order,  according  to  the  effect  to  be 
-produced,  the  varnish  removed,  the  stone  immersed  in  a 
bath  of  hot  water,  and  then  in  one  of  sulphate  of  zinc  to 
harden  it,  the  last  two  operations  being  repeated  if 
necessary. — B.  B. 


'  An  Improvement  in  Burning  Portland  Cement.  J.  W. 
Knights,  Cambridge.  Eng.  Pat.  455.3,  March  8,  1832. 
Sodium  chloride  or  potassium  chloride,  or  a  mixture  of  the 
two,  is  sprinkled  in  the  proportion  of  0-5  to  2  per  cent,  of 
the  clinker  to  be  produced,  upon  the  raw  material  as  it  is 
loaded  into  the  kiln,  the  object  being  to  form  a  skin  of 
alkaline  silicate  on  the  clinker,  and  prevent  its  "  falling." 
The  salt  may  1)e  dissolved  in  water  previous  to  applying  it 

j   to  the  raw  material,  but  must  not  in  any  case  be  incorporated 
therewith,  as  its  action  is  purely  superficial.— B.  B. 


The  Production  of  a  Cement  or  Glue  for  Joininrj  Wo'>d. 
C.  W.  Luther,  Keval,  liussia.  Eng.  Pat.  6101,  >i;arch  20 
1892. 

Sixty  per  cent,  of  air-dried  casein  and  40  per  cent,  of  slaked 
lime  are  triturated  together  with  water  to  a  homogeneous 
mass  ;  the  proportion  of  lime  may  be  increased,  when  the 
impermeability  and  solidity  of  the  product  will  be  increased. 
This  cement  hardens,  "about  an  hour  after  preparation,  into 
a  gelatinous  mass,  which  can  be  no  more  dissolved  in 
water."  When  used  in  workshops  it  is  only  necessary  to 
keep  the  cement  in  motion  by  means  of  a  mixer,  and  to  add 
water  as  it  becomes  thick.  A  joint  of  1  sq.  cm.  made  by 
this  glue  has  a  breaking  strain  of  63-5  kilos.;  a  similar 
joint  of  best  joiners'  glue  breaks  at  14—37  kilos.— A.  G.  B. 


Improvements  in  Cements.  K.  Kieffert,  Paris,  France,  and 
H.  Thirion,  Gargan,  Livry,  France.  Eng.  Pat.  14,889, 
August  17,  1892. 

The  cement,  of  which  the  composition  is  patented,  is 
intended  to  protect  surfaces  of  stone,  plaster,  wood,  &c  , 
from  dampness,  salt,  parasites,  and  the  like,  and  consists  of 
the  following  ingredients,  the  proportions  quoted  being 
those  generally  suitable : — Boiled  linseed  oil,  10  parts  ; 
litharge,  35  parts  ;  sifted  river  sand,  40  parts  ;  lime,  10  parts  ; 
colophony,  5  parts. — B.  B. 


Improvements  in  the  Production  of  Ornamental  Scones 
Artificially  Coloured.  P.  A.  Moreau,  Meung-sur-Loire, 
France.     Eng.  Pat.  19,395,  October  28,  1892. 

The  patent  describes  the  details  of  a  process  similar  to  that 
protected  by  Eng.  Pat.  50,  1892  (see  preceding  abstract). 
The  protective  varnish  is  prepared  from  "  a  mixture  of 
turpentine,  gum  thus  Qsic)  and  sesquioxide  of  iron  or  rouge 
de  Prusse."  It  is  applied  in  the  manner  described  in  the 
patent  quoted  above,  and  the  stone  is  then  immersed  in 
baths  of  sulphate  of  iron,  sulphate  of  copper,  and  sulphate 
of  zinc  in  various  orders,  for  times  varying  from  half  a  minute 
to  five  minutes.  It  is  transferred  to  a  bath  of  water  at  a 
temperature  of  50"  to  100'  C.  for  30  minutes  or  more,  and 
finally  hardened  according  to  the  prescription  in  Eng. 
Pat.  50,  1892.  The  order  and  time  of  immersion  vary  with 
the  nature  of  the  stone  to  be  treated,  and  the  effect  to  be 
produced. — B.  B. 


Improved  Process  for  Making  Cement  or  Cement  Mortar. 

O.    Boklen,     Lauffen,    Germany.       Eng.     Pat.     19,813, 

November  3,  IS 92, 
The  process  consists  in  subjecting  the  mortar  to  strong 
pressure,  and  simultaneous  lateral  displacement  of  its 
particles  by  means  of  rollers  or  obliquely  moving  presses, 
or  by  some  equivalent  mechanical  de\ace.  The  process  is 
said  to  yield  a  product  free  from  the  faults  common  to 
cements  prepared  in  the  ordinary  way. — B.  B. 


The  Manufacture  of  Variegated  or  Veined  Artificial  Stone 
and  Imitations  of  Natural  Marble.  P.  A.  Moreau, 
Meung-sur-Loire,  France.  Eng.  Pat.  20,414,  Novem- 
ber 11,  1892. 

Ci-MENTiTiors   substances,    such    as    plaster   of   Paris   or 
Portland  cement,  ari  coloured  in  any  suitable  manner,  and 
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oured  together  into  a  mould  so  as  to  produce  a  material  of 
iriegatcd  aspect.  A  similar  result  may  be  obtained  by 
lixing  powdered  chalk  or  Portland  stone  with  sulphate  of 
nc  and  a  suitable  colouring  matter,  making  them  into  a 
aste  with  water,  and  pouring  them  into  a  mould.  In 
ther  case  the  resulting  block  may  be  hardened  by  treat- 
lent  with  sulphate  of  zinc,  as  described  in  Eng.  Pat.  50, 
892.— B.  B. 


X.-METALLUEaY.. 

\ffcct  of  the  Mechanical  Condition  of  Aluminium  on  its 
Corrosion  by  Chemical  Agents.  A.  Arche.  Diugl. 
Polyt.  Jour.  284,  2.55 — 25G.  Compare  this  Journal, 
1892,  172. 

HE    author's    experiments   were    conducted   on  the   same 
Qes    as   those   of   Eupp    (this   Journal,    1892,    172),  and 


accord  with  them  in  indicating  the  suitability  of  aluminium 
vessels  for  storage  of  food.  Attention  is  called  to  the 
fact  that  Winkler  found  (this  Journal,  1892,  244)  that 
aluminium  has  a  greater  durability  than  either  silver  or 
German  silver.  Experiments  with  sea  water  are  in 
progress. 

The  metal  experimented  with  was  of  six  qualities,  which 
had  the  following  composition  : — 


Quality. 

Oa. 

U. 

Ic. 

1.7. 

I. 

I/. 

Aluminium  . . . 

99-86 

99-57 

99-49 

1 
99-26 

99-18 

99-03 

Silicon 

0-11 

0-21 

0-33 

0-4.5 

0-51 

0-61 

Iron 

0-03 

0-2-2 

0-18 

0-29 

0-31 

0-S6 

The  following  table  gives  the   results  of  the  observations 
made  with  these  metals  : — 


Quality. 


Silicon. 


Condition. 


Kind  of  Treatment. 


Duration 

of 

Test. 


"VTeiglit 
before 
E.xperi- 
ment. 


Loss 

of 

Weight. 


Reaction. 


Character  of 

Liquid 

after 

Treatment. 


Oa 
Oa 
Oa 
Oct 
Oa 
Xh 
Vt 
16 
16 
I<? 
\e 
Ic 
\d 
Id 
Is 
le 
If 
V 

If 

V 


Per  Cent.l 
Oil 

0-11      I 

0-11 

Oil      i 

oil 

0-21 

I 
0-21 

0--21       i 

0-21      ' 

0-33 

0-.%3 

0-35 

0-45 

0-.4D 

0-51 

0-51 

0-01 

0-Gl 

0-61 

0-Gl 


Cast I  5  per  cent,  acetic  acid     10  days 


hammered . 


Cast,     rollel,     plates 
1  cm.  thicV.  I 

Cast,     drawn,      bars  | 
1  em.  thick.  j 

Cast,    corroded    with 
caustic  soda. 

Hammered  field  flask  I 
I 


Stamped  drinking  cup 


Rod    wine.  0-5    per 

cent.  acid. 
Codec 


Tea 

Water  at  17= 

Rum 

Milk 

Preserve  — 


Foil,  0-5  mm.,  polished 
„     0-5  mm.,  corroded! 

„     0"2.5  mm 

„     O'l  mm 

Wirc,0-5mm \ 

„     0-7.5  mm I 

„     O'.J  mm 

„     0"1  mm 


2  per   cent,  tartaric 
acid. 


4  day* 


2  days 
8  days 
Iday 
I  hour 
12  days 


0-5  per  cent,  soda- ley  !         „ 

1  per  cent,  salt  solu-  i         „ 

tion.  I 

White  wine,  O'T  per  1    4  days 

cent.  acid.  ! 


.32-1465 
46-2080 
41-4136 
21-7915 
54-6220 
39-7321 
39-7310 
.39-7294 
39-7285 
26-1945 
26-1937 
26-1931 
10-41-25 
12-53S4 
15-3440 
10-9120 
4-3675 
4-2790 
4-5465 
4-9215 


0-0007 
0-0002 
O'OOOj 
O-0005 
0-0011 
0-0008 
0-0011 
0-0003 
0-0or)3 
0-0003 
0-0001 
0-00.36 
O-0OO6 
0-0010 
0-0115 
0-0185 
O-0009 
0-0007 
O-O015 
0-0018 


Slight  trace. 
Slight  trace. 


Trace. 

Very  slight 
trace. 


0-0095  Al 
0-0150  Al 


Slight  trace. 


Clear. 


Very  slightly 
turbid. 
Clear. 

Slightly  souri 

No  special 
taste. 
Clear. 


Turbid. 


Clear, 


Turbid. 


A.  G.  B. 


technical  Importance  of  aluminium  and  its  Future  Appli- 
cations. J.  Klaudy.  Mitt.  Tech.  Gewerbe-Museums, 
1892,89—101- 
riiE  general  effect  of  aluminium  when  used  to  alloy  with 
ither  metals  is  the  increase  of  their  ductility  when  small 
[uantities  are  added,  and  of  their  ultimate  strength  wnen 
he  amount  employed  is  larger.  A  certain  mean  quantity 
herefore  gives  the  most  favourable  results  in  both  respects. 
Che  aluminium  bronzes  are  the  most  generally  useful 
illoys  ;  in  the  next  column  are  some  figures  given  by 
Fetmajer  for  cast  specimens. 

All  these  bronzes  are  almost  unaltered  in  air.  The  8-5 
per  cent,  alloy  is  that  in  which  the  increased  tensile  strength 
ind  the  augmented  extension  are  combined  to  the  greatest 
advantage.  The  11  "5  per  cent,  alloy  represents  the  limit  at 
which  the  addition  of  aluminium  renders  the  product  brittle. 
The  so-called   "  steel   bronze,"    when    cast,  has  an  elastic 


Commercial 

Kaiue. 

Percentage 
of  Akimiuium. 

Tensile  Strength, 
Kilos  per  sq.  mm.* 

Extension 
on  1  dm. 

Gold-bronze  . . 

5-5 

4) 

Per  Cent. 
64 

Stccl-bronze  . . 

8-5 

50 

52 

Acid-bronze... 

10 

63-5 

11-5 

80 

0-2 

*  To  convert  kilos  per  sq.  mm.  into  tons  per  sq.  in.  multiply  by 
0-6364. 

limit  of  only  6 — 8  kilos  per  sq.  mm.,  but  this  can  be  raised 
by  working'to  24  kiJos  with  an  ultimate  strength  of  60  kilos 
and  an  extension  of  35  per  cent.     This  alloy  has  been  used 
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by  the  Maschiaenbau-Actiengesellschaft  in  Nuremberg  for 
exceutric  straps,  bearings,  gear  wheels  and  similar  purposes. 
Nails  and  screws  have  been  made  from  it,  and  it  has  been 
used  for  the  couplings  of  the  tubes  connecting  steam  heated 
railway  coaches,  Bearings  made  from  the  5  per  cent, 
bronze,  wear  better  than  those  of  gun  metal  containing  10 
per  cent,  of  tin.  Hard  rolled  sheet  with  a  high  content  of 
aluminium  has  been  used  for  springs  in  such  things  as  arc 
lamps. 

Tetmajer   has   also    tested    certain    cast    specimens    of 
aluminium  brass. 


Percentage         ,         Tensile  Strength 
of  Aluminium.      |    in  Kilos,  per  sq.  mm. 

Extension  on  1  dm . 

0-25 

2 

3 

30 

48-5 
61 

Per  Cent. 
01 

30 

7 

The  brass  used  contained  67  per  cent,  of  copper  and  33 
per  cent,  of  zinc.  The  results  show  that  copper  can  bear 
a  much  larger  percentage  of  aluminium  before  becoming 
brittle,  than  brass.  This  is  also  true  as  regards  different 
qualities  of  brass,  the  permissible  quantity  of  aluminium 
increasing  with  the  percentage  of  copper. 

Aluminium  lends  itself  to  the  production  of  decorative 
effects  as  it  may  be  given  a  dead  white  surface  by  the  action 
of  caustic  soda,  and  grey  tones  can  be  produced  by  similar 
means.  It  may  be  readily  spun,  and  all  kinds  of  hollow 
goods  prepared  from  sheet  metal  without  a  joint.  The 
tensile  strength  of  cast  aluminium  is  about  10 — 12  kilos  per 
sq.  mm.  ani  it  has  an  extension  of  only  3  per  cent. 
Its  strength  may  be  raised  by  working,  and  notably  by 
rolling.     It  is  annealed  by  heating  and  rapid  cooling. 

The  effect  of  cold  rolling  and  of  annealing  is  shown  in 
the  following  figures  : — 


Tensile 
Strength  in      Extensioa 
Kilos  per      |   on  1  dm. 
sq.  mm. 


Section  diminished  to  ^V  by  cold  rolling 


Annealing  and  reduction  of  area  to  -f,!- 


Attempts  have  been  made  to  raise  the  strength  of 
aluminium  by  the  addition  of  small  quantities  of  other 
metals.     The  following  are  the  results  with  copper  ; — 


Tensile 
Strength. 
Kilos,  per- 
sc).  mm. 

Extension 
on  1  dm. 

2*7  per  ceut.  of  copper 
added. 

lS-1 
30 

Per  Cent. 
13-5 

3 

Cast 
Cold  rolled. 

» 

20 

19-5 

.\nnealed,  rolled. 

6  per  cent,  of  copper 
added. 

12 
33 

5 
10-12 

Cast. 

Cold,  rolled. 

>>              " 

20 

" 

Annealed,  rolled. 

2 '5    per   cent,    copper 
and    2'5    per    cent, 
cadmium  added. 

19 

18 

Cast. 

When  10  per  cent,  of  copper  are  used  the  alloy  is  brittle 
in  the  cast  state,  but  loses  its  brittleness  on  working,  and  is 


fairly  hard,  while   its  specific  gravity  is  not  raised  much 
above  that  of  i)ure  aluminium,  being  2*9. 

Aluminium  is  troublesome  to  cast,  forming  blow  holes 
freely,  a  defect  which  Coehn  has  attempted  to  remedj'  by 
the  addition  of  sodium.  The  electric  conductivity  of 
aluminium  is  only  r)9  percent,  of  that  of  copper,  in  spite 
of  which  it  might  be  used  for  field  telegraph  purposes  on 
account  of  the  saving  of  weight.  The  conductivity  of 
aluminium  bronze  is  too  low  to  allow  of  its  use  for  tele- 
graph or  telephone  lines,  for  which  purposes  it  is  otherwise 
well  suited  on  account  of  its  high  tensile  strength.  Pure 
aluminium,  when  cast,  shrinks  about  1  •  8  to  2  per  cent. ;  the 
shrinkage  is  diminished  by  the  addition  of  8  per  cent,  of 
copper.  The  loss  by  oxidation  on  remelting  is  about 
2  to  6  per  cent.  The  problem  of  soldering  aluminium  satis- 
factorily is  not  yet  completely  solved.  Taking  the  present 
price  of  aluminium  at  3  fl.  per  kilo,  it  is  volume  for  volume 
164  per  cent,  cheaper  than  nickel,  11  per  cent,  cheaper  than 
tin,  and  only  20  per  cent,  dearer  than  copper. 

The  Oesterreichische  Alpine  Montangesellschaft  uses  a  10 
percent,  ferro-aluminuim  in  quantities  of  0-25  to  0'  5  percent, 
as  an  addition  to  Siemens-Martin  steel  of  special  quality. 
The  action  is  a  double  one.  The  steel-bath  is  quieter 
and  blow  holes  are  almost  wholly  removed.  The  addition 
of  ferro-aluminium  is  not  found  necessary  for  crucible  cast 
steel.  The  addition  of  aluminium  has  also  been  practised 
by  the  Witkowitzer  Bergbau-  und  Eisenhiittengewerkschaft 
for  producing  sound  castings,  with  success.  The  additional 
cost  is  quite  trifling.  The  attempt  to  use  aluminium  as  a 
substitute  for  ferro-manganese  in  the  converter  or  in  an 
open  hearth  furnace,  is  rendered  nugatory  by  the  lightness 
of  the  metal  causing  it  to  float  on  the  surface  of  the  bath 
and  there  burn  uselessly.  If  added  to  the  metal  in  the 
ladle  the  surface  becomes  honeycombed  in  an  inexplicable 
manner  so  that  the  use  of  aluminium  is  restricted  to  the 
removal  of  comparatively  small  evolutions  of  gas  in  place 
of  silicon,  which  has  long  been  used  for  quieting  the  metal 
and  getting  sound  castings. 

As  regards  the  prevention  of  blowholes  in  copper,  phos- 
phorus appears  better  suited  than  aluminium.  It  is  stated 
that  according  to  the  experience  of  the  French  navy 
aluminium  brass  containing  2  per  cent,  of  aluminium  has 
been  found  to  resist  the  action  of  sea  water,  and  to  be 
the  most  suitable  metal  for  the  sheathing  of  ships.  Nemetz 
has  made  many  experiments  on  the  suitability  of  aluminium 
for  the  beams  of  analytical  balances.  Rolled  aluminium 
sheet  has  long  been  used  with  success,  but  these  later 
experiments  were  with  the  cast  metal.  Pure  aluminium 
was  too  weak,  and  the  alloj-s  containing  copper  had  a 
tendency  to  form  cracks  during  stamping.  The  best  results 
were  obtained  with  an  alloj'  of  aluminium  containing  3  per 
cent,  of  fine  silver  and  2  per  cent,  of  chemically  pure 
copper,  the  casting,  after  being  diminished  in  cross  section 
about  0*2 — 0'3  mm.  by  presure,  being  hard  and  springy, 
free  from  cracks,  and  showing  no  tendency  to  flexure  until 
severely  overloaded.  The  surface  could  be  polished  with 
very  fine  emery  paper  and  oil  but  with  other  polishing 
agents  a  rough  porous  appearance  was  produced,  although 
the  metal  was  really  free  from  pores.  The  alloy  retains 
its  condition  better  than  ordinary  gilded  beams,  even  after 
having  been  in  use  for  years.  When  aluminium  is  cast  a 
second  time  a  certain"  quantity  of  fresh  metal  must  be 
added  to  avoid  the  formation  of  blow-holes.  Aluminium 
can  be  made  into  tubes  by  the  Mannesmann  process. 

The  future  applications  of  aluminium  depend  mainly  on 
its  price.  There  appears  reason  to  think  that  the  actual 
cost  of  manufacture  cannot  by  the  present  processes  fall 
much  below  1  •  5  fl.  per  kilo.  The  author  compares  the  cost 
of  its  production  with  that  of  iron.  He  finds  that  the  price 
of  the  raw  material  is  eight  times  as  great  as  that  of  iron 
for  a  o-iven  content  of  the  metal.  He  calculates  that  the 
capital  expenditure  necessary  per  ton  of  aluminium  is 
about  56  times  as  large  as  that  requisite  for  an  iron  works. 
The  cost  of  energy,  even  allowing  the  use  of  water  power, 
is  about  three  times  what  it  would  be  for  iron.  In  addition 
to  this  an  expenditure  of  0*  15  fl.  per  kilo  of  aluminium  is 
necessary  for  the  carbon  electrodes  used.  From  these 
figures  It  results  that  aluminmm  must  be  67  times  as  dear 
as  iron  without  reckoning  the  cost  of  the  electrodes,  that  is 
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takijg  pig-iron  at  on'y  0"2  fl.  per  kilo,  the  manufacturing 
cost  of  aluminium  ■would  be  l'3-l  fl.  per  kilo,  or  with  the 
addition  of  the  0-15  fl.  for  electrodes  mentioned  above, 
1-49  fl.— B.  B. 


Progress  of  the  Aluminium  Iiidusfn/.     Diogl.  Poljt.  Jour. 
1892,  284,  253—255. 

A  COMPARISON  is  drawn  between  three  10-tou  displace- 
ment sailing  yachts  built  of  wood,  steel,  and  aluminium, 
respectively.  For  the  same  strength  the  aluminium  yacht 
will  have  less  than  half  ihe  weight  of  the  others  ;  this  will 
mean  a  larger  amount  of  ballast,  in  order  that  the  displace- 
ment may  be  the  same,  and  a  corresponding  lowering  of 
the  centre  of  gravity.  Thus,  in  the  wooden  vessel  the 
centre  of  gravity  will  be  0"43  metre,  in  the  steel  vessel 
0*47  metre,  and  in  the  aluminium  vessel  0-65  metre  below 
the  water  line.  The  stability  of  a  vessel  is  greater  the 
lower  the  centre  of  gravity,  and  the  sail  area  is  proportional 
to  the  stability.  For  the  three  j-achts  in  question  the  sail 
areas  will  be  in  the  ratio  1 : 1  "Oe:  1  "So,  and  as  the  speed  is 
proportional  to  the  square  root  of  the  sail  area,  this  value 
for  the  three  will  be  in  the  ratio  1:1'03:1"1G.  For  the 
same  displacement,  then,  the  aluminium  yacht  is  much  the 
fastest.  The  ratio  of  cost  maj'  be  approximately  stated  as 
1:1: 1*8,  but  from  this  last  ligure  must  be  deducted  the 
value  which  the  worn  out  hulk  of  the  aluminium  yacht  will 
still  possess. 

Great  advaniage  as  regards  weight  is  claimed  for  the 
use  of  aluminium  framework  for  the  windows  of  railway 
coaches  ;  it  should  also  be  employed  for  parts  of  sewing 
machines.  An  alloy  of  aluminium  with  17  per  cent,  of 
copper  is  recommended  for  slide  valves.  For  glue,  gelatin 
ana  wax  boiling  and  melting  pots,  aluminium  has  the 
advautage  that  it  does  not  discolour  the  products,  as  do  iron 
and  copper,  by  forming  coloured  sulphides  with  the  sulphur 
in  the  glue,  &c.  An  alloy  of  aluminium  with  6  per  cent, 
of  copper  is  employed; for  watch  cases  in  the  Swiss  watch 
industry.  Lithographic  stones  and  composing  sticks  of 
aluminium  have  been  patented.  A  large  number  of  small 
articles  such  as  penholders,  billiard  cues,  &c.  are  made  of 
aluminium  by  the  Mannesmann  method  of  tube  rolling. 

Aluminium  bronze  i'^  being  extensively  used  for 
marine  and  torpedo  work  ;  it  has  a  lower  specific  gravity 
(77)  than  anj' other  non-rusting  metal  (phosphor-bronze 
=  8*9).  The  "double  bronze"  wire  for  telephonic  use 
is  an  alumiumm  core  with  a  copper  sheathing,  its  breaking 
strain  is  7G  kilos,  per  sq.  mm.,  and  its  conductivity  is 
'69  per  cent,  of  that  of  copper,  which  is  better  than  silicon 
bronze  of  the  same  strength.  The  5  per  cent,  bronze  is 
well  fitted  for  the  ignition  tubes  of  gas  motors  oh  account 
of  its  resistance  to  oxidation  at  high  temperatures  ; 
according  to  H.  Schitf  it  is  17 '6  times  less  oxidisable  than 
copper,  when  heated  in  oxygen,  apparently  because  the 
layer  of  oxide  first  formed  does  not  scale,  and  thus 
protects  the  metal  beneath.  The  12  per  cent,  bronze  has 
been  used  for  some  time  for  the  needles  of  percussion 
.caps. 

With  respect  to  the  addition  of  aluminium  to  steel 
J.  O.  Arnold  states  thit  he  has  observed  a  temperature 
rise  of  more  than  ICO^  immediately  after  the  addition,  and 
-is  of  opinion  that  the  freedom  of  the  casting  from  blow 
holes  is  due  in  great  measure  to  the  reduction  of  dissolved 
carbon  monoxide  by  the  aluminium.  He  has  passed  this 
gas  over  red  hot  aluminium  and  obtained  alumina  and 
carbon,  and  by  passing  carbon  monoxide  through  a  molten 
steel  containing  aluminium  he  has  raised  the  carbon 
.*3ontent  from  0-30  to  G-51  per  cent.  The  addition  of 
aluminium  is  recommended  for  all  castings  which  are  to 
stand  pressure,  and  is  effected  as  follows  : — The  aluminium 
ingots  are  heated  in  a  small  ladle  and  some  iron  allowed 
to  flow  on  to  them  ;  these  are  mixed  until  the  mixture 
begins  to  solidify,  whereupon  the  mass  of  the  iron  is  run 
into  the  casting  ladle  and  the  aluminium  alloy  immediately 
poured  in.  200  grms.  of  aluminium  per  100  kilos,  of  iron 
are  recommended.  The  casting  is  not  made  immediately 
after  the  addition  of  the  ferro-aluminium,  but  as  soon  as  a 
thin  scum  makes  its  appearance  on  the  surface  of  the 
metal,  which  by  this  time  will  have  cooled  to  orange- 
yellow.     The  reason  for  thus  waiting  is  probably  because 


the  contraction  of  iron  containing  aluminium  is  greater 
than  that  of  ordinary  cast-iron,  so  that  the  more  nearly 
the  temperature  approximates  to  the  solidifying  point 
when  the  castmg  is  made,  the  better  this  will  be. — A.  G.  B. 


On    the    Formation    of    Ahaninium     Sulphide.       A.    H. 
Bucherer.     Zeits.  Ang.  Chera.  1892,  483—484. 

The  manufacture  of  aluminium,  based  on  the  decomposition 
of  sodium  aluminium  chloride  by  metallic  sodium,  is  not 
able  now  to  complete  successfully  with  the  manufacture  of 
the  same  metal  by  the  electrolytic  process,  and  it  is  not 
likely  that  this  state  of  things  will  change  in  future,  and 
principall3'  on  account  of  the  necessarily  high  price  of 
aluminium  chloride.  In  the  electrolytic  process  the 
aluminium  oxide  is  dissolved  in  molten  cryolite  and 
decomposed  by  means  of  the  electric  current. 

The  author  points  out  the  enormous  cost  with  which  the 
use  of  electricity'  is  accompanied,  when  used  for  metal- 
lurgical reductions  at  so  high  a  temperature,  and  the 
advisability  therefore  of  finding  methods  by  which 
aluminium  may  be  obtained  hy  means  of  some  chemical 
reaction.  The  author  has  succeeded  in  decomposing 
aluminium  sulphide  electrolytically  and  has  worked  out  a 
process  by  which  this  material  may  be  cheaply  produced  on 
a  large  scale.  Since  the  heat  of  combination  of  the  sulphide 
is  onl}-  one-third  of  that  of  the  oxide,  it  is  evident  that  it 
can  be  more  easily  reduced  electrolytically,  and  that 
moreover  its  reduction  chemically  will  oiler  greater  facilities. 
When  carbon  and  sulphur  are  heated  with  aluminium  oxide 
to  a  white  heat,  aluminium  sulphide  is  formed — 

AI2O3  -(-  3  C  +  3  S  =  AI0S3  -1-  3  CO 

This  reaction  is  the  most  endothermic  known,  as  1 80,500 
Cal.  are  absorbed.  A  fire-clay  retort  (O'G  m.  xO-3  m.) 
was  charged  with  charcoal  and  aluminium  oxide,  the 
mixture  covering  the  bottom  to  a  depth  of  about  25  mm. 
At  one  end  of  the  retort  an  earthenware  pipe  (0*0  m.  long, 
4  cm.  diam.)  was  fixed  in  a  slanting  position,  which  served 
for  the  introduction  of  sulphur,  as  well  as  for  allowing  the 
gases  to  escape.  The  retort  was  heated  to  a  white  heat  and 
sulphur  was  introduced  at  intervals  of  half  an  hour,  taking 
care  that  there  was  always  a  slight  excess  of  sulphur 
present.  Too  great  an  excess  must  be  avoided  on  account 
of  the  danger  otherwise  of  stopping  up  the  tube  with 
sublimed  sulphur.  The  author  calculates  the  cost  of 
producing  1  kilo,  of  aluminium  sulphide  at  0"15  mark, 
allowing  for  the  recovery  of  sulphur. — K.  E.  M. 


The   Extraction  of  Antimony   by   Wet    Methods.     C.  A. 
Bering.    Dingl.  Polyt.  J.  286,  287—288. 

Although  antimony  has  hitherto  been  obtained  by  dry 
methods  it  is  possible  that  local  conditions  maj'  make  the 
use  of  wet  methods  applicable.  The  author  therefore  gives 
a  list  of  processes  hitherto  devised  for  the  extraction  of 
antimony  in  the  wet  way.     These  are  : — 

1.  That  of  R.  F.  Smith,  Eng.  Pat.  205,  January  26, 
1871  (see  also  Ber.  1871  [15].  Finely-powdered  antimony 
ore  is  dissolved  ia  hydrochloric  acid  and  the  rdetal  pre- 
cipitated by  zinc  or  iron  and  afterwards  melted.  The 
poisonous  fumes  given  off  during  solution  are  the  chief 
drawback  to  this  process. 

2.  A  method  by  the  author  (Dingl.  Polyt.  J.  1878,  230, 
"253),  in  which  the  ore  is  dissolved  as  before  and  precipitated 
nther  as  algaroth-powder  by  dilution  with  water  or  as 
metal,  by  means  of  zinc,  iron,  &c.,  or  the  electric  current, 
or  as  sulphide  by  means  of  sulphuretted  hydrogen.  The 
same  objection  applies  to  these  methods  as  to  the  previous 
one. 

3.  J.  Hargreaves  and  T.  Robinson,  Widnes,  Eng.  Pat. 
1584  of  1881.     The  same  as  1  and  2. 

4.  I'.  M.  Lyte,  London  (Ger.  Pat.  22,131,  1883;  this 
Journal,  1882,  236).  This  process  apphes  to  lead,  silver, 
and  copper  ores  containing  antimony  rather  than  to  pure 
antimony  ores.  The  ore  is  roasted  with  salt  at  a  high 
temperature,  whereby  antimony  chloride  is  volatilised.  The 
latter  is  condensed  by  means  of  a  solution  of  common  salt, 
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7'Ae  Utilisation  of  Blast  Furnace  Slag.     R.  Zsigmondy. 
Diugl.  Poljt.  J.  1892,  f}84,  233. 

See  under  IX  ,  page  264. 


On  the  Optical  Measurement  of  High  Temperatures.     Le 

Chatelier.     Dingl.  Folyt.  J.  18U2,  286,  43  and  63. 

See  nnder  XXIII.,  page  290. 


PATENTS. 


improvements  in  the  Manufacture  of  Aluminium  Alloys. 
N.  Lebcdeff,  St.  Petersburg.  Eng.  Pat.  2241,  February  5, 
1892. 

The  alloys  are  prepared  by  desulphurising  the  sulphides  of 
the  metals  to  be  combined  with  the  aluminium,  beneath  a 
layer  of  fused  clay  or  other  silicate  of  alumina,  the  fusion 
being  effected  in  a  plumbago  crucible  or  a  reverberatory 
furnace,  suitable  fluxes  having  been  added  when  required. 
The  sulphides  to  be  used  are  then  introduced,  and  wl.en 
melted  the  materials  arrange  themselves  in  two  distinct 
layers,  the  sulphides  being  at  the  bottom.  This  lower 
layer  is  then  desulphurised  by  maintaining  the  bxth  in  a 


and  the  nietallic  antimony  is  precipitated  from  the  solution 
by  means  of  iron  or  zinc.  This  process  is  costly  owing  to 
<he  comj  lex  apparatus  required  to  condense  the  fumes. 
Moreovei  chlorine  gas  escapes  into  the  atmosphere. 

5.  J.Simpson  and  E.  W.  Parnell,  Livcipool  (Ger.  Pat. 
■30,  1884).  FiiieIy-po\V(lere<l  antimony  ore  is  extracted 
with  solutions  of  alkaline  or  alkaline  earthy  sulphides. 
Antimony  sulphide  is  precipitated  from  the  clear  liquor  by 
means  of  liydrochloric  acid.  The  process  is  not  adapted 
for  poor  ores  and  the  gases  evolved  are  objectionable.  The 
same  process  lias  been  patented  by  A.  W.  Warwick, 
Uattersea  (this  Journal,  1892,  J33). 

G.  W.  Borchers  (Chein.  Zeit.  18-i7,  1021;  this  Journal, 
1887,  G73).  The  ore  is  extracted  with  sodium  sulphi  le  and 
the  solution  electrolysed.  The  following  reactions  occur  :  — 
At  the  cathode,  SboSj  +  3  Na^S  +  6  H  =  Sbj  +  6  XaHS  ; 
at  the  anode,  6  XaHS  +  30  =  3  H.,0  +  3  Xa.,S,.  Three 
per  cent,  of  common  salt  are  added  to  the  extracting  liquor 
to  precipitate  iron  sulphide  and  to  increase  the  electrical 
•conductivity  of  the  liquor.  A  current  density  of  40 — 50 
amperes  is  used  for  each  square  metre  of  electrode  requiring 
an  electromotive  force  of  2 — 2*5  volts.  The  metal  is 
separated  in  a  more  or  le.'^s  compact  state  according  to  the 
•current  used,  but  it  must  be  fused  to  render  it  marketable. 

7.  Sanderson  (Ger.  Pat.  .54,219,  1890)  has  devised  a 
process  for  extracting  gold  from  the  crude  antimony  of 
Ijixo,  Oporto.  An  electric  current  is  passed  between 
plates  of  the  crude  metal  immersed  in  a  solution  of  anti- 
mony chloride  and  common  salt.  The  gold  falls  to  the 
bottom  whilrt  the  antimony  is  transferred  from  one 
■electrode  to  the  other.  It  is,  however,  scaly  and  has  to  be 
re-melted.     The  process  is  too  costly  fcr  technical  use. 

8.  Kopp's  process  is  the  latest  one  brought  out.  The 
ore  is  dissolved  in  a  solution  of  ferric  chloride  containing 
some  common  salt  and  hydrochloric  acid  according  to  the  j 
equation  2  FejClfi  +  Sb.S^  =  4  FeCL  +  Sb.,Cl4  +  S^.  The  , 
filtered  liquid  is  electrolysed,  with  the  result  that  antimony 
is  separated  at  the  negative  electrode,  whilst  the  ferrous 
chloride  is  oxidised  to  ferric  chloride  at  the  positive  elec- 
trode. The  electrodes  are  of  lead.  The  liquor  is  heated  to 
50^  C.  and  is  kept  in  circulation.  The  most  compact  metal 
is  obtained  with  a  current  of  50  amperes  per  square  metre 
of  cathode.  This  process  seems  likelj'  to  be  profitable,  and 
no  noxious  fumes  are  evolved.  In  a  note  it  is  stated  that  a 
patent  .has  been  obtained  by  Siemens  and  Halske  for  the 
•electrolytic  separation   of   antimony    (Gr;r.   Pat.  June   28, 

1892).— H.  K.  T.  

Hemarks  on  the  Changing  of  the  Physical  Properties 
of  Coke  made  in  Bg-producl  Ocens.  J.  J.  Fronheiser. 
J.  Franklin  Inst.  135,  1893,  34—35. 

See  under  11.,  page  254. 


condition  of  fusion,  with  gentle  agitation  and  in  contact 
with  carbon.  Several  methods  or  effecting  this  result  are 
specified.  The  immediate  result  of  either  is  the  formation 
of  an  alloy  of  the  desuli)hurised  metal  with  aluminium. 

It   is   recommended  that  an  excess   of    sulphide    should 
remain  at  the  conclusion  of  each  operation. — J.  H.  C. 


An  Improoed  Metallic  Flux  fir  Use  in  refining  Iron  and 
Steel  for  Casting.  K.  L.  Sentinella,  London.  Eng.  Pat. 
3493,  February  23,  1892. 

Irox  or  steel  is  heated  in  a  crucible  to  a  plastic  condition 
and  chloride  of  sodium  (between  10  and  20  lb.  to  1  cwt.  of 
metal)  stirred  in  before  the  metal  fuses.  The  mixture  is 
then  raised  to  a  higher  temperature  when  a  reaction  sets  up 
with  the  formation  of  an  alloy  of  iron  and  sodium  with  the 
chlorides  of  iron  and  sodium  suspended  in  it.  This  alloy  is 
cast  into  ingots  and  used  in  purifying  other  iron  from  sulphur, 
phosphorus  and  silicon  by  adding  it  in  the  proportion  of 
from  I  to  10  per  cent,  to  the  molten  metal  in  either  the 
crucible,  blast  furnace,  or  open  hearth. — A.  W. 


Improvements  in  the  separation  of  Tin  from  Tin  Scrap. 
T.  Twynam,  Chiswick.  Eng.  Pat.  3H44,  February  27, 
1892. 

The  scrap  is  coated  with  a  film  of  chloride  of  calcium  or 
similar  fusible  salt  and  heated  to  redness.  It  is  then  cooled 
by  plunging  in  water,  wben  a  scale  falls  which  contains  all 
the  tin  and  leaves  the  iron  practically  clean  and  suitable  for 
many  metallurgical  processes.  The  insoluble  scale  may  he 
smelted  direct  for  tin  after  mixing  with  carbon  and  siliceous 
matter  ;  or  it  may  be  heated  with  sufficient  acid,  preferably 
hydrochloric,  to  dissolve  out  the  iron,  leaving  the  oxide  of 
tin  in  a  nearly  pure  slate  ;  or  the  tin  may  be  recovered  as  a 
soluble  stannate  after  fusion  of  the  scale  with  alkali. 

—J.  H.  C. 


Improvements  in  Amalgamating  the  Precious  Metals  and 
their  Ores  and  the  like,  and  in  Apparatus  therefor. 
T.  Evans,  Barmouth,  and  H.  C.  Bunkeli,  London.  Eng. 
Pat.  4488,  March  7,  1892. 

An  amalgamating  apparatus  is  employed  consisting  of  a 
circular  tank,  with  concentric  channels.containing  mercury, 
and  supplied  with  outlet  tubes  formed  in  its  bottom  and  a 
series  of  grated  openings  in  its  side  through  which  the 
exhausted  pulp  passes  away.  The  ore-pulp  is  introduced 
through  a  central  tubular  rotatory  shaft,  which  is  furnished 
at  the  bottom  with  distributing  blades,  and  carries  round 
with  it  a  series  of  arms  and  stirrers,  bj-  which  the  pulp  is 
brought  in  contact  with  the  mercury  and  gradually  forced 
towards  the  circumference. 

The  mercury  when  sufficiently  charged  with  the  precious 
metal  is  removed  by  means  of  the  outlet  pipes  and  heated 
in  the  usual  manner. — J.  H.  C. 


A  Solder  for  Aluminium.     R.  Heaton,  Birmingham.     Enff. 

Pat.  5560,  March  22,  1892. 
The  solder  is  an  alloy  of  aluminium  and  tin,  suitable  pro- 
portions   being  45    parts  tin  to  11  parts    aluminium.     The 
metals  are  melted  separately,  poured  together,  and  then  cast 
into  suitable  strips,  sheets,  or  ingots.     Xo  flux  is  required. 

—J.  H.  C. 

An  Iiiiprovement  or  Improvements  in  Tinning  Cast-Iron 
Hollow-ware.  F.  Ryland,  West  Bromwich.  Eng.  Pat. 
6454,  April  4,  1892. 

The  vessel  or  article  under  treatment  is  cooled  in  the  latter 
part  of  the  tinning  process  while  covered  with  a  volatile  or 
fixed  oil,  or  in  a  mixture  of  the  two.  The  volatile  oil  called 
"  petroline  "'  answers  well  in  practice. — J.  H.  C. 
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Improvements  in  the  Treatment  of  Minerals,  Matts,  Speiss, 
and  other  Substances  containing  Nickel  for  the  separation 
of  Copper,  IVickel,  and  Cobalt.  J.  de  Coppet,  Paris. 
Eng.  Pat.  4997,  March  14,  1892. 

Ix  general  the  following  six  operations  are  emplo3'ed  : — 

1.  The  iron  is  removed,  preferably  by  a  dry  process. 

2.  The  so-called  "  refined  matt "  is  crushed  and  then 
roasted  in  a  reverberator}'  furnace,  to  convert  it  partly  into 
sulphates  and  partly  into  oxides ;  or  chlorides  may  be 
added  to  convert  the  metals  partlj-  into  chlorides. 

3.  The  matt  so  treated  is  lixiviated  at  a  low  temperature, 
with  the  addition  of  sulphuric  or  hydrochloric  acid  if 
necessary,  so  as  to  dissolve  as  much  copper  as  is  equal  to 
the  chemical  equivalents  of  the  nickel  and  cobalt.  If  there 
is  not  enough  copper  already  present  an  additional  quantity 
may  be  added. 

4.  The  undissolved  residuum  is  dried,  and  reduced  with 
some  reducing  gas  or  otherwise,  and  at  a  temperature  not 
exceeding  a  dull  red,  so  as  to  produce  metallic  cobalt  and 
nickel  in  a  crude  mixed  state  and  a  pulverulent  form. 

5.  The  cupreous  solution  produced  in  the  third  operation 
is  then  precipitated  at  a  low  temperature  by  the  metallic 
cobalt  of  the  mixture  produced  in  4  ;  the  nickel  at  this 
temperature  does  not  precipitate  copper,  while  the  cobalt 
does  so,  and  itself  passes  into  solution.  The  residuum  of 
precipitated  metallic  copper  and  unattacked  metallic  nickel 
is  then  treated  with  a  fresh  quantity  of  the  attacking  liquor, 
in  a  heated  condition.  The  metallic  nickel  now  acts  in  its 
turn,  precipitating  more  copper  in  the  metallic  state,  the 
nickel  passing  into  solution.  Thus  the  complete  separation 
of  the  three  metals  has  been  effected,  and  we  have  metallic 
(cement)  copper  free  from  nickel  and  cobalt ;  nickel  as 
dissolved  sulphate  free  from  copper  and  cobalt ;  and  cobalt 
as  dissolved  sulphate  free  from  copper  and  nickel. 

6.  The  sulphates  of  cobalt  and  nickel  may  be  crystallised 
out  separately,  or  after  mixing  as  the  double  sulphate, 
from  which  the  metals  may  be  reduced  by  any  ordinary- 
process. 

By  a  proper  use  of  the  foregoing  methods,  omitting 
operation  1,  ferro-nickel  free  from  copper  may  be  readily 
prepared. — J.  H.  C. 

Improvements  in  the  Process  of  Treating  Oxidised  or 
Corroded  Lead,  and  in  Apparatus  therefor.  H.  H. 
Lake,  London.  From  K.  W.  F.  Abbe,  Brooklyn,  L^^.S.A. 
Eng.  Pat.  20,151,  November  8,  1892. 

The  bar  of  lead  is  oxidised  as  usual  and  is  then  placed  in 
a  cj'linder,  suitably  lined  with  porcelain  or  other  material, 
revolving  at  a  slow  speed  and  containing  loose  pulverisers 
in  the  shape  of  pebbles,  balls,  or  rollers.  By  this  means 
the  litharge  is  liberated  from  the  "  blue  lead  "  or  unoxidised 
particles,  which  latter  become  flattened  by  the  pebbles. 
The  material  is  then  conveyed  to  the  narrow  end  of  a 
rotary  tapered  bolter  or  screen  open  at  both  ends,  the  finely 
powdered  litharge  being  thus  separated  from  the  flattened 
particles  of  metallic  lead,  which  are  discharged  at  the  wide 
end  ready  for  further  oxidation  if  desired.  The  advantage 
of  this  process  is  that  the  litharge  and  the  unoxidised  metal 
are  not  pressed  one  into  the  other  as  they  are  in  the  present 
method  of  passing  the  oxidised  bar  through  rolls. — A.  W. 


Improvements  in  Methods  and  Processes  of  reducing  Ores. 
A.  J.  Kossi,  New  York,  J.  MacXaughton,  Albany,  and 
W.  D.  Edmonds,  New  York,  U.S.A.  Eng.  Pat.  21,761, 
November  29,  1892. 

This  patent  relates  to  the  smelting  of  titaniferous  iron 
ores.  Instend  of  treating  titanic  oxide  as  a  base  and 
adding  large  quantities  of  quartz,  together  with  lime,  to 
flux  it  off  as  silicate,  the  patentees  utilise  the  titanic 
oxide  as  an  acid,  and  in  the  calculation  of  their  charges 
arrange  for  it  to  combine  with  the  bases  to  form  titanates. 
By  this  means  are  saved  the  cost  of  special  fluxes,  the 
amount  of  quartz  previously  used  not  only  for  fluxing 
the  titanic  oxide,  but  also  for  the  other  basic  materials 
added  and  present,  the  expense  of  extra  fuel  in  melting 
and  of  handling  so  much  silicate  slag,  and  finally  the  extra 
burden  whereby  the  production  capacity  of  the  furnace 
was  dimmished.     The  best  results  are  obtained  when  the 


ratio  of  oxygen  in  the  acid  (titanic  and  silicic)  portion 
of  the  slag  to  the  oxygen  of  all  the  bases  present  is  between 
2:1,T,  and  2  :  2.  An  example  of  a  suitable  charge  is 
given  and  also  the  composition  of  its  slag  with  three  bases, 
but  a  good  fusible  slag  can  be  obtained  with  only  alumina 
and  lime  as  bases,  although  iu  most  cases  it  is  advisable 
to  add  a  small  quantity  of  fixed  alkali  to  increase  the 
fusibility.— A.  W. 

An  Improved  Pi'ocess  or  Method  of  Plating  or  Coating 
Aluminium  vnth  Tin,  Zinc,  or  Lead,  or  Alloi/s  thereof 
11.  Haddan,  London.  From  L.  Oliven,  Berhn,  Germany. 
Eng.  Pat.  2.3,476,  December  20,  1892. 

The  difficulty  in  coating  aluminium  with  tin,  zinc,  or  lead, 
or  any  mixture  of  these,  by  dipping  it  into  the  molten  metal  or 
mixture  of  metals,  is  due  to  the  film  of  oxide  of  aluminium, 
on  the  surface  of  that  metal.  The  author  overcomes  the 
difficulty  by  brushing  the  aluminium,  when  under  the 
surface  of  the  molten  coating  metal,  with  a  steel  wire 
brush  or  other  equivalent  so  that  its  surface  is  rubbed, 
scratched,  or  scraped,  wherebj'  the  oxide  is  removed  and 
an  adherent  coating  obtained.  Brushing  the  aluminium 
before  dipping  is  insufficient  as  the  coating  is  then  faulty 
and  only  partially  adherent. — A.  W. 


An  Improved  Process  of  Soldering,  applicable  to  the 
Soldering  of  Aluminium  to  Aluminium  or  to  other 
Metals.  E.  Haddan,  London.  From  L.  Oliven,  Berlin,^ 
Germany.     Eng.  Fat.  23,477,  December  20,  1892. 

This  is  an  adaptation  of  the  principle  in  the  preceding 
abstract.  The  surfaces  of  the  aluminium  to  be  soldered 
are  warmed,  dipped  into  the  molten  solder,  which  may 
be  tin  or  any  of  the  usual  alloys  of  tin  with  lead  or  zinc, 
and  scratched  by  suitable  means  while  under  its  surface. 
The  aluminium  is  then  withdrawn  and  the  two  coated 
surfaces  are  pressed  together  and  heated,  with  more  solder 
if  necessary.  No  acids,  liquids,  or  fluxes  are  required  and 
the  process  is  suitable  for  soldering  aluminium  either  to 
itself  or  to  any  other  metal. — A.  W. 


Improvements  in  and  relating  to  Ore  Roasting  Furnaces. 
\{.  Pearce,  Denver,  U.S.A.  Eng.  Pat.  23,896,  Decem- 
ber 27,  1892. 

The  furnace  described  is  of  a  "  turret-like  annular  "  form, 
having  one  or  more  continuous  annular  hearths  and  a 
series  of  arms  carried  round  so  as  to  meet  the  hearth  or 
hearths  from  inlet  to  outlet,  to  move  the  ore  continuously 
and  progressively. 

Two  vertical  walls  are  built  concentrically,  and  in  the 
annular  space  between  them,  a  short  distance  from  the 
ground,  is  built  the  horizontal  bed  of  the  furnace  on  which 
the  ore  is  roasted,  and  above  this  the  roof.  The  fireplaces, 
of  convenient  number,  are  erected  on  the  outside  of  the 
outer  concentric  wall  and  suitably  connected  w'ith  the  inside 
of  the  furnace,  while  the  products  of  combustion  escape 
through  an  opening  in  the  roof  into  a  dust  chamber,  and 
thence  to  the  stack.  The  ore  is  fed  through  another 
opening  in  the  roof  direct  on  to  the  bed,  through  which  it 
is  discharged  by  a  suitable  aperture  into  specially  con- 
structed cars. 

In  the  centre  common  to  the  two  walls  is  a  revolving 
hollow  column  from  which  radiate  horizontal  arms  which 
extend  through  a  slot  in  the  inner  wall  into  the  furnace  to 
act  as  a  stirrer  and  to  which  is  fixed  a  rabble.  The  slot, 
which  runs  right  round  the  wall,  is  suitably  constructed 
against  the  escape  of  heat  and  gases.  The  revolution  of  the 
central  column  carries  the  rabble  round  and  round  over 
the  furnace  bed,  raking  the  ore  and  moving  it  along  the  bed 
from  the  point  of  entry  to  the  discharge.  The  radiating 
arms  and  stirrers  can  be  made  hollow,  with  outlets  in  the 
latter  behind  the  rabbles,  so  that  air  can  be  forced  through 
them  directly  on  to  the  ore.  Two  or  more  beds  may  be 
arranged  one  above  the  other  in  the  same  furnace  if  desired. 
Detailed  plans  and  descriptions  are  given,  which  show  how 
these  arrangements  are  carried  out. — A.  W. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

..-i  N'ew  Prinripli-  in  the  Electrolytic  Separation  of  Metal!/. 

H.  Freuilenberg.  J5er.  25,  -'492— 249.3.' 
It  has  been  debated  whether  the  decomposition  of  an 
electrolyte  first  occurs  when  a  given  voltage  is  used,  or 
whether  it  begins  at  a  voltage  lower  than  that  normal  to  its 
accomplishment  under  ordinary  conditions.  The  latter  view- 
is  supported  by  the  fact  that  water  is  electrolysed  by 
currents  of  small  voltage — a  fact  that  has  been  attributed 
by  Helmholtz  to  convection  currents.  More  recently  Arons 
has  sought  an  explanation  in  the  different  electric  charges 
of  the  ions  composing  the  electrolyte.  According  to  this 
theory  an  innumerable  multitude  of  compounds  of  various 
degrees  of  stability  are  present  in  every  electrolyte,  and, 
consequently,  even  the  weakest  electromotive  force  suffices 
to  free  a  certain  proportion  of  the  ions. 

I^e  Blanc's  researches  (Zeits.  f.  physik.  Chem.  1892,299) 
are  incompatible  with  this  belief,  as  he  has  found  that 
there  is  a  definite  voltage  requisite  for  the  decomposition  of 
a  given  electrolyte :  and  upon  this  fact  and  upon  the 
considerable  differences  in  the  ease  with  which  metallic 
salts  are  electrolysed,  the  author  has  based  a  method  of 
separation.  Previous  processes  for  the  electrolytic  separa- 
tion of  metals  in  analysis  have  depended  upon  the 
■behaviour  of  metallic  salts — especially  double  salts — in 
various  solutions,  and  upon  alterations  of  the  current 
density.  The  attainment  of  useful  results  by  the  latter 
means  must  often  have  been  due  to  the  variations  in 
^oltage  that  it  entailed,  but  no  clear  pronouncement  of  this 
fact  as  illustrative  of  the  general  priiiciple  has  hitherto 
been  made.  Helmholtz's  convection  currents  do  not 
appear  to  have  any  tangible  influence  on  the  voltage 
necessary  for  the  separation  of  metals.  Using  a  Leclanche 
cell  giving  1  'So  volts,  the  author  has  succeeded  in  separating 
silver  from  copper  and  bismuth,  and  mercury,  in  the 
mercurous  state,  from  copper,  bismuth,  and  arsenic,  the 
metals  being  present  in  weak  nitric  acid  solution.  The 
separation  takes  place  well,  and  is  complete.  0'  15  to  0*2 
grm.  of  silver  or  mercury  can  be  precipitated  during  the  night. 
The  analytical  results  quoted  are  satisfactory. — B.  B. 


The  Alteration  of  the  Conductivity  of  a  Solution  hy  the 
Addition  of  Small  Quantities  of  a  JS on- Conductor. 
R.  J.  Holland.     Ber.  25,  2726,  2727. 

Arrhenius'  researches  upon  this  question,  which  have 
been  published  while  the  author  was  at  work  on  the  same 
subject,  dealt  chiefly  with  cases  in  which  the  non-conducting 
bodies  used  were  solvents  for  the  salts  contained  in  the 
aqueous  solutions  examined.  The  author,  on  the  other 
hand,  has  used  non-conductors  which  have  no  solvent 
action  on  the  salts  employed,  which  were  dissolved  in 
methyl  alcohol  at  a  dilution  10  to  200  times  as  great  as 
that  chosen  by  Arrhenius.  The  methyl  alcohol  was  as 
pure  as  possible,  and  was  dried  by  distillation  over  sulphate 
of  copper.  The  salts  experimented  with  were  the  nitrates 
of  potassium,  sodium,  and  lithium,  pure  and  carefully 
dried.  The  non-conductors  were  pure  benzene,  toluene, 
xylene  (which  isomer  is  not  stated),  and  oil  of  turpentine. 
Solutions  ^i^j,  YoW'  an')o  ^^  normal  strength  were  pre- 
pared, and  5,  10,  15,  20  per  cent,  of  the  non-conductor 
added.  The  resistance  was  measured  by  the  use  of  the 
Wheatstone  bridge  and  telephone.  The  results  led  to  the 
following  conclusions  : — 

(1.)  The  conductivity  is  diminished  by  the  addition  of  a 
non-conductor  in  direct  proportion. 

(2.)  The  diminution  of  conductivity  A'aries  according  to 
the  nature  of  the  dissolved  salt  and  the  non-conductor. 
Benzene,  toluene,  xylene,  and  oil  of  turpentine  diminish 
the  conductivity  iu  the  order  given,  the  last  named  having 
the  greatest  effect. 

(3.)  The  molecular  conductivities  are  expressed  graphi- 
cally by  straight  lines. 


Other  relations  th  it  have  previously  been  observed  with 
aqueous  and  alcoholic  solutions  were  also  found  to  hold  in 
this  instance,  e.rj.,  the  increase  in  conductivity  with  rise  of 
temperature;  the  increase  of  molecular  conductivity  and 
the  decrease  of  the  temperature  coefficient  with  increased 
dilution.— B.  B. 


The  Use  of  the  Electrical  Current  in  Metallurr/ical 
Laboratories.  W.  Borchers.  Zeits.  f.  ang.  Chem.  i892, 
1.33—136. 

The  author  recommends  the  use  of  furnaces  heated  by 
the  electric  current  in  laboratories  where  it  is  available,  on 
the  ground  of  its  convenience,  rapidity,  and  cleanliness. 
He  has  already  described  the  principle  of  the  apparatus 
adopted  by  him  in  his  book  entitled  •'  P^lectrometallurgie," 
and  now  gives  its  details  of  construction. 

Figs.  1  and  2  show  a  furnace  suited  for  roasting  opera- 


Fig.  I. 


Fig.  2. 


tions,  in  which  KK  are  carbon  rods,  about  25 — 30  ram.  in 
diameter,  connected  by  a  slender  carbon  rod,  about  50  mm. 
lontT  and  4  mm.  in  diameter,  which  is  surrounded  by  a 
muffle  of  fireclay  or  magnesia,  M,  containing  the  material 
under  treatment.  In  order  to  check  radiation  or  to  allow 
of  the  muffle  being,  if  necessary,  surrounded  by  powdered 
charcoal  when  it  is  desired  to  exclude  ain  a  fireclay 
trough  C  is  provided,  also  serving  as  a  receptacle  for  open 
vessels  which  are  employed  when  the  charge  is  to  be  heated 
iu  free  contact  with  air,  and  resemble  the  muffle  M  split 
longitudinally.  The  carbons  KK  are  carried  by  holders 
HHrunning'on  the  slide  G,  by  means  of  which  they  can 
be  brought 'and  kept  in  contact  by  a  spring  or  screw.  The 
whole  arran<Tement  can  readily  be  dismounted  when  cleaning 
is  necessarj'^and  the  slide  is  protected  from  dust,  &c.  by 
the  sheet-iron  cover  B.  The  leads  which  end  in  the  copper 
plates  PP  are  clamped,  saddle-wise,  on  the  carbons,  or 
attached  in  some  other  suitable  way  to  the  carriers,  which 
are  mounted  on  an  isolated  stand. 

The  apparatus  shown  in  Figs.  8  and  4  is  adapted  foi 
fusions  and  reductions  where  the  use  of  an  iron  crucible  is 
permissible.  The  crucible  which  is  illustrated  at  T  is  held 
in  the  iron  clamp  Z,  fastened  by  the  key  W,  and  serving 
as  a  conductor  of  the  current  as  well  as  a  support  to  the 
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crucible.  A  carbon  pencil,  4  — 6  mm.  in  diameter,  makes 
connection  with  the  crucible  and  a  carbon  rod  K,  which  is 
about  30  mm.  in  di&meter  and  is  carried  in  a  clamp  con- 
nected with  the  other  conductor  in  a  manner  similar  to  that 
already  described  for  the  crucible  itself.     C    is  a  fireclay 

Fiff.  3. 


Tis.  4. 


Fi^.  7. 


shield  with  an  outer  sheet-iron  cover  designed  to  protect, 
the  crucible  and  retain  its  heat ;  it  is  provided  with  a 
small  opening  through  which  the  progress  of  the  heating 
can  be  observed.  The  foregoing  pieces  of  apparatus  are 
suited  for  comparatively  moderate  temperatures.  When 
higher  temperatures  are  needed  for  the  fusion  or  reduction 
of  refractory  substances,  the  furnaces  illustrated  in  Figs.  .5, 
and  6,  and  7   may  be  used.     The  cast-iron  stand  for  the 


crucible  consists  of  a  bed-plate  F  with  side  pieces  B  S,  the 
latter  of  which  is  moveable,  and  can  be  brought  up  towards 
B  by  the  wrought-iron  band  Z,  actuated  by  a  screw  or 
spring,  as  shown  in  the  figure.  In  both  side-pieces  a 
groove  is  cut  for  the  reception  of  the  small  iron  plate  G. 
The  crucible  may  b3  supported  if  necessary  by  the  packing 
■piece   of    asbestos    or   fireclay   A.      The   apparatus    may 


be  made  to  fit  crucibles  of  various  sizes  b}-  inserting  rings 
of  gunmetal,  or  similar  material  having  good  conductivity', 
between  it  and  the  carrier,  as  shown  at  L.     Another  device 
for  the  same  purpose  is  shown  at  Fig.  7,  which  differs  from 
that   already  described  in   having  a   ^^eries  of  springs   EE, 
made  of  metal  strips  about  5  mm.  wide  and  1   mm.  thick, 
making  connection  with  the  crucible,  and,  at  the  same  time, 
serving  to  support  it.     The   working  of  the  apparatus  in 
either  form  is  obvious,  the  only  precaution  necessary  being 
to  turn  on  the  current  gently  and   not  to  exceed   a  current 
density  of  5  amperes   per  sq.  mm.  of  the  cross  section  of  the 
carbon  pencil  imbedded  in  the  charge.     This  is  ample  for 
most  purposes,  as  when  one  is  used  of  6  amperes  per  sq.  mm. 
a  temperature  sufficient  to  reduce  alumina  by  means  of  car- 
bon is  attained.     The  author's  experiments  with  commercial 
specimens   of    carbon  pencils  have  shown  that  an  electro- 
motive force  of  about  0'3  of  a  volt  is   necessary  to   send  a 
current  of  1   ampere  per  sq.  mm.  of  section  of  a  carbon 
pencil   10  mm.  iu  length.     As  an    example  of  the  power 
required   for   a   reduction   of    a   refractory    substance,    he 
mentions  that  in  a  case  of  the  kind,  a  carbon,   4  mm.  in 
diameter  and  45  mm.  in  length,  would  be  used,  and  would 
need  a  current  of  60  amperes  and  8   volts,  i.e.,  480  watts, 
corresponding    to     an    expenditure    ot    about    0'8  of     a 
horse    power.     Seeing   that   the   continuance   of    the   test, 
even  with  a  highly  refractory  charge,  is  unlikely  to  exceed 
15  or  20  minutes,  the  amount  of  coal  used  wDuld  not  be 
greater   than  0-2   or  0*3    kilo.     The  cost   of   the   carbon 
pencil,  of  which  5  cm.  at  most  would  be  used,  would  be 
negligibly    small,   while   the     crucible   itself    would    suffer 
con^iderablv  less  than  with  the  usual  modes  of  heating. 
— B.  B. 

PATE]S^TS. 

Improvements  in  or  Connected  icilh  the  Manufacture  or 
Production  of  Chloride  of  Zinc  and  Alkaline  or 
Alkaline  Earth  Sulphates,  and  of  Zinc  and  Chlorine, 
b}/  Electrolysis  of  Solutions  thereof.  T.  Parker,  A.  E. 
Robinson,  and  C.  H.  Parker,  Wolverhampton.  Eng. 
Put.  982,  January  18,  1892. 

Chloride  of  zinc  and  sulphate  of  an  alkali,  or  of  an 
alkaline  earth,  are  produced  by  roasting  sulphide  of  zinc 
or  zinc  blende  together  with  the  chloride  of  an  alkali  or  of 
an  alkaline  earth.  These  salts  are  then  made  into  a  cold 
saturated  solution,  which  preferably  contains  the  salts  iu 
molecular  proportions,  and  the  solution  is  electrolysed  with 
the  production  of  zinc  and  chlorine. 

Lead  or  silver  remain  behind  as  insoluble  chlorides.  Zinc 
cathodes  and  anodes  of  carbon  or  of  chromium  phosphide 
answer  well,  and  1 0  amperes  per  sq.  ft.  of  anode  surface  is 
a  suitable  current  densit}-. —  G.  H.  R. 


F.  M.  A.  Laurent 


Improvements   in   Electrical  Batta'ies. 

Cely    and   E.    Finot,   Paris,   France.     Eng.   Pat.    4190, 
ilarch  3,  1892. 

The  positive  element  or  plate  of   this  battery  consists  of  a 
frame  of  lead  with  openings  in  it,  into  which  is  compressed 
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a  paste  composed  of  peroxide  of  lead  together  with  4  per 
cent,  more  or  less  of  litharge  and  sulphuric  acid,  or  in  lieu  of 
the  latter  a  concentrated  solution  of  sodium  or  magnesium 
Bulphate.  Washing  the  plates  with  acidulated  water  removes 
the  soda  or  magnesia  set  free,  and  gives  a  high  porosity  to 
the  peroxide.  The  negative  element  is  zinc,  and  the  E.M.F. 
2-45  volts G.  II.  K. 


Improvements  in  Klcclric  liatlcries.     S.  W.  Maquay, 
London.     Kng.  Pat.  4  768,  March  10,  1892. 

AccouDixc;  to  this  invention  the  zinc  plates  are  attached  to 
screw  plugs,  or  caps,  adapted  when  in  place  to  hold  the 
plates  in  the  battery  cell  while  preventing  the  escape  of  any 
liquid.  When  the  battery  is  not  in  use  the  plates  are 
removed  from  the  cells,  and  secured  in  suitable  cavities 
attached  to  or  forming  part  of  the  battery. — G.  H.  K. 


Improvements  in  Secondary  liatteries  and  Accumulators. 
P.  Germain,  Auxerre,  France.  Eng.  Pat.  8987,  May  12, 
1892. 

Each  positive  electrode  consists  of  three  plates  of  lead 
or  lead  alloy  placed  one  against  the  other,  and  united  into 
a  solid  block  by  bolts  passing  through  their  corners.  The 
two  outer  plates  consist  of  an  external  frame  with  internal 
divisions  shaped  so  as  to  prevent  the  active  material 
filling  them,  from  falling  to  the  outside  of  the  plates.  The 
third  plate  consists  of  a  combination  of  vertical  and 
horizontal  bars,  the  space  between  the  bars  being  the  same 
as  that  occupied  by  the  divisions  of  the  two  outer  plates. 
These  bars  are  so  disposed  that  they  divide  the  pastils  of 
the  outer  plates  into  equal  parts,  and  prevent  them  from 
falling  inwards.  The  space  between  the  bars  is  not  usuallj- 
filled  with  active  material,  but  forms  a  set  of  chambers  in 
which  the  electrolyte  can  circulate.  Tbe  pastils  are  formed 
by  moulding  in  the  cold  a  mixture  composed  of  90  per  cent. 
of  oxides  of  lead,  and  10  per  cent,  of  a  comround  called 
calcareous  aluminous  alkaline  cement  which  is  claimed  to 
give  cohesiveness  and  porosity. — G.  H.  K. 


Improvements  in  or  Relating  to  the  Electrohjtical  Decom- 
position of  Metallic  Salts,  and  in  Apparatus  therefor. 
C.  Kellner,  Vienna,  Austria.  Eng.  Pat.  17,169,  Septem- 
ber 2G,  1892.     Second  Edition. 

This  invention  relates  to  the  use  in  the  electrolytic  decom- 
position of  metallic  salts  of  a  mercury  cathode  for  the 
purpose  of  obtaining  metals  in  the  solid  or  metallic  state, 
or  in  the  form  of  hydrates.  It  also  relates  to  apparatus 
whereby  the  use  of  mercur}'  for  this  purpose  on  an  industrial 
scale  is  rendered  practicable.  The  mercury  employed  as  a 
cathode  is  in  the  form  of  a  vertical  thin  layer,  and  acts  as 
an  intermediary  between  the  electrolyte  (which  if,  separated 
therefrom  by  the  partition  wall),  and  the  water,  or  mercury 
or  acid  or  other  body  flowing  in  contact  therewith,  as  it 
takes  up  through  the  partition  wall  in  a  metallic  state  the 
metal  separated  as  a  cation,  and  constantly  gives  it  up  to 
the  water  or  to  the  other  body  employed  according  to  the 
product  required.  When  water  is  employed,  it  forms  a 
hydrate  with  the  metal ;  whilst  when  mercury  is  employed 
an  amalgam  is  produce!  from  which  the  metal  can  be 
separated  by  a  second  electrolysis,  b}'  employing  as  the 
anode  of  a  second  cell  the  metal  which  separates  at  the 
mercury  cathode,  the  said  second  cell  being  arranged  in  the 
decomposing  cell,  and  its  cathode  being  electrically  con- 
nected with  the  mercury.  The  metallic  compound  is  formed 
in  the  secondary  cell  on  short  circuiting  much  more  quickly 
than  the  separation  of  the  metal  at  the  mercury-  cathode, 
so  that  the  secondar}-  cell  never  reaches  its  full  electromotive 
force,  but  by  including  the  secondary  cells  in  the  circuit  of 
the  source  of  electricity,  as  for  example  a  dynamo,  it  is 
possible  to  employ  a  weaker  main  current,  or  a  weaker 
machine,  because  the  current  generated  in  the  secondary 
cells  flows  in  the  same  direction  as  the  main  current,  and 
therefore  strengthens  the  latter. — G.  H.  E. 


Improvements  in  Glass  for  Secondary  Batteries  or  Accumu- 
tutors.  H.  Kroeker,  Berlin.  Eng.  Pat.  22,639,  December 
9,  1892. 

See  under  VIII.,  page  2G4. 


Improvements  in  Secondary  Battery  Plates  or  Elements, 
and  in  the  Process  of  Preparing  the  Same.  P.  M.  Justice, 
London.  From  W.  W.  Griscom,  Ilaverford,  U.S.A. 
Eng.  Pat.  22,987,  December  14,  1892. 

Thk  plates  are  in  the  form  of  grids  forming  a  group  of 
frames  of  con)paratively  thick  material,  and  these  frames 
consist  of  a  series  of  thin  sheets  or  stripes  of  metal  enclosed 
within  the  framework,  and  forming  an  integral  part  of  it. 
Forced  lead,  that  is  lead  which  has  been  forced  in  a  semi- 
fluid condition  into  dies  or  moulds,  is  the  material  preferably 
employed  in  the  construction  of  the  plates,  which  are  first 
boiled  in  an  aqueous  solution  containing  2  per  cent,  of 
ammonium  nitrate,  and  then  formed  by  electrohsis  in  the 
usual  way  in  a  bath  of  dilute  sulphuric  acid. — G.  H,  R. 


Improvements  in  and  relating  to  Secondary  or  Storage 
Batteries.  J.  Y.  Johnson,  London.  From  A.  M. 
Michel,  Paris,  France.  Eng.  Pat.  2.3.232.  Dec.  16, 
1892. 

This  invention  relates  to  the  lead  zinc  type  of  cells.  The 
lead  used  in  the  construction  of  these  plates  is  in  a  honey- 
combed condition,  produced  by  dissolving  zinc  out  of  an 
allo}^  of  lead  and  zinc  which  has  been  disintegrated  by 
physical  or  mechanical  means.  The  alloy  is  preferably 
composed  of  ninety-six  parts  of  lead  and  four  parts  of  zinc, 
by  weight,  and  after  reduction  to  a  granular  state  it  is 
treated  with  sulphuric  acid,  and  subsequently  washed  to 
eliminate  the  zinc  sulphate  formed.  The  honey-combed 
lead  thus  produced  is  compressed  by  pressure  (which 
should  not  exceed  50  kilos,  per  square  centimetre),  into 
skeleton  supports,  or  the  briquettes  may  be  placed  in  moulds 
and  the  frame  or  support  formed  round  them  by  pouring  in 
molten  lead. 

The  negative  plates  are  composed  of  an  alloy  containing 
one  part  of  zinc  to  three  or  four  parts  by  weight  of  mercury 
which  is  spread  over  and  squeezed  into  meshes  of  a  support 
made  of  metallic  wire  netting  or  gauze,  or  a  skeleton  or 
open  work  frame  of  any  suitable  or  convenient  form.  In 
using  accumulator  plates  made  according  to  this  invention  it 
is  found  expedient  to  cover  the  plales  with  a  wrapper  or 
envelope  of  parchment  paper  held  in  place  by  rubber  bands 
or  other  suitable  means. — G.  H.  R. 


XII.-FATS,   OILS,   AND   SOAP 
MANUFACTURE. 

The  Yiscosimdcr.     E.  Engler,     Zeits.  ang.  Chem.  1892, 
725—727. 

See  under  XXIII,  page  291. 


PATENTS. 


Improvements  in  Solidifying  Animal,  Vegetable,  and 
Mineral  Oils,  and  J^olafile  and  Inflainmahle  Fluids. 
W.  S.  Chenhall,  and  Vr.  F.  T.  Chenhall,  Eastville,  Bristol. 
Eng.  Pat.  952,  January  ISth,  1892. 

The  oils  are  solidified  according  to  this  patent,  by  means  of 
resin  soaps. — J.  L. 
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Improvements  in  or  appertaining  to  Solid  Lubricants  and 
Bearings  therefor.  C.  H.  Ridsdale,  Guisboro',  Yorkshire. 
Eng.  Pat.  3239,  February  19th,  1892. 
The  inventor  wishes  to  replace  fluid  lubricants  by  hard 
solid  lubricating  substances  and  proposes  to  use  them  in  the 
form  of  pencils,  bars,  sticks,  &e.,  which  are  to  be  inserted 
into  holes  in  the  bearings. —  J.  L. 


Improvements  relating  to  the  Manufacture  of  Soap. 
H.  H.  Lake,  London.  From  G.  Schicht,  Aussig  on  the 
Elbe,  Austria.  Eng.  Pat.  22,039,  December  1st,  1892. 
Thk  inventor  produces  hard  potash  soap  and  potash-soda 
soap  by  allowing  hot  fat  to  run  in  a  thin  stream  into  a 
concentrated  solution  of  the  alkalis  heated  previously  to 
135°  C— J.  L.  

Improvements  in  the  Mamifacture  of  Soap.  P.  Zacharias 
and  J.  Griinwald,  Berlin,  Germany.  Eng.  Pat.  22,605. 
December  9th,  1892. 
The  "  improvement "  claimed  consists  in  incorporating 
with  ordinary  soap  for  the  purpose  of  manufacturing  hard 
transparent  soap  a  mixture  consisting  of:  (1)  a  weak  solution 
of  magnesium  chloride,  in  which  starch  is  "  dissolved  ;  "  (2) 
potash  or  soda,  and  hydrate  of  lime  ;  (3)  glycerin  ;  and  (4) 
a  solution  of  borax  and  potash,  in  order  to  "  clarify  the 
compound."— J.  L. 

Improvements  in  Petroleum  or  Naphtha   Soap,  and  in  the 

Method   of  and   Apparatus  for    Producing  the   same. 

S.    Stanton,    London.      From  E.  W.   Stanton,  Colwyn, 

Pennsylvania,   U.S.A.      Eng.   Pat.  22,681.       December 

10th,  1892. 

This  specification  contains  eight  claims  for  the  manufacture 

of  a  resin  soap   highly  impreguated  with  petroleum.     This 

soap  stock  may  also  be  used  for  mixing  with  ordinary  soap. 

An  apparatus  is  claimed  for  mixing  the  resin,  petroleum  and 

caustic  potash  or  caustic  soda. — J.  L. 


XIII.-PAINTS.  PIGMENTS,  YAMISHES. 
RESINS.  INDIA-RUBBER.  Etc. 

Aniline  Pigments.     Papier  Zeit.  17,  2286., 
The  aniline  pigments  are  particularly  valuable  for  chromo 
lithography,  for  which  purpose  the  aniline  dyes  themselves 
cannot  be  used,  owing  to  their  solubility  in  water.     For  the 
purpose  of  paper-staining  the  aniline  pigments  are  prepared 
in  the  paste  form,  and  the  nature  and  quality  of  these  pig- 
ments depend  very  much  upon  the  mineral "  base  "  or  medium 
upon  which  the  lake    is  deposited.      Blanc-fixe,  barytes, 
china-clay,  red  lead,  starch,  barium  carbonate  aud  calcium 
carbonate  are  the  bases   mostly  employed,  upon  which  the 
aniline  dyes   are    precipitated   by   means    of  suitable  pre- 
cipitants.     For  pigments  for  lithographic  purposes  alumina 
hydrate  is  the  base  generally  employed.     The  aniline  dyes 
are  dissolved  in  water,  and  it  is  advisable  to   filter  these 
solutions  before  adding  them  to  the  bases.     The  acid  dyes, 
such  as  Ponceau  2  Pt,  are  precipitated  by  means  of  barium 
chloride,  whilst  for  the  weak   acid  dyes    like   eosiu,  lead 
acetate  is  used.     The  basic  dyes  are  precipitated  by  means 
of  tannin  and  tartar  emetic.     The  fastest  of  these  pigments 
are   those 'obtained  with    the  alizarin    dyes.     As  they  are 
insoluble  in  water  it  is  necessary  to  dissolve  them  in  sodium 
carbonate  ;  alum,  chrome-alum,  or  nitrate  of  iron  being  used 
as  precipitants.     A  very  fine  madder  lake  is  obtained  by 
dissolving  700  grms.  of  sulphate  of  alumina  in  2,000  cc.  of 
water  and  precipitating  with  400  grms.  of  soda  ash,  dissolved 
in  1,000  cc.  of  water.     The  precipitate  is  washed  with  water 
five  or  six  times.     Then  300  grms.   of  alizarin  (20  per  cent, 
paste),    150    grms.    of    Turkey-red  oil,   and   30    grms.   of 


tannin  are  added,  and  the  mixture  is  heated  to  70"  C.  for 
half  an  hour.  Another  200  grms.  of  Turkej'-red  oil  are 
added  and  the  whole  boiled  for  75  minutes.  The  pigment 
is  then  carefully  washed  and  dried.  In  preparing  this 
pigment,  the  solutions  must  be  guarded  from  contact  with 
iron.  In  drying  lake  pigments  the  temperature  ought  never 
to  exceed  60''  C— C.  O.  W. 


Celluloid  Varnishes.  Papier  Zeit.  17,  2,138. 
These  varnishes  are  prepared  by  dissolving  colourless 
celluloid  in  a  mixture  of  strong  alcohol  and  ether.  The 
price  of  celluloid  being,  however,  very  high  as  j-et,  a 
cheaper  way  of  preparing  these  varnishes  is  proposed,  and 
consists  in  dissolving  absolutely  dry  gun-cotton  in  a  mixture 
of  three  or  four  times  its  weight  of  ether  with  from  three 
to  six  times  its  weight  of  very  strong  alcohol.  After  a  few 
days  standing,  the  solution  is  separated  from  a  small 
quantity  of  an  insoluble  sediment  and  a  quantity  of  camphor 
amounting  to  from  25  to  30  per  cent,  of  the  original  weight 
of  the  gun-cotton  is  added  to  it.  An  excellent  celluloid 
varnish  is  obtained  in  this  manner. — C.  O.  W. 


Antichrome  Pigments.     Papier  Zeit.  17,  1835. 

In  view  of  the  fugitiveness  of  the  chrome  pigments  the 
author  recommends  for  the  purpose  of  dj^eing  paper  yellow 
the  use  of  Mikado  yellow  6  G.  For  use  in  paper-staining 
he  suggests  a  preparation  obtained  by  precipitating  Mikado 
yellow  upon  a  base  of  alumina  hydrate  with  common  salt. 
— C.  O.  W. 

PATENT. 

Improvements  in  Ornamented  India-rubber  Waterproofed 
Fabrics  and  in  the  Mode  of  Producing  the  same.  G.  C. 
Mandleberg,  Manchester.  Eng.  Pat.  6879,  April  9, 
1892. 

See  under  V.,  page  261. 


XIY.-TANNINa,  LEATHER.  GLUE.  AND 
SIZE. 

Su7nach.     Dingl.  Polyt.  J.  1892,  286,  71. 

Thb  best  kinds  of  sumach  which  occur  in  commerce  and 
are  used  for  tanning  and  dyeing,  come  from  Sicily.  It  has 
recently  been  shown  that  the  amount  of  tannin  contained  in 
the  leaves  is  different  at  different  stages  of  the  growth,  and 
is  greatest  when  the  leaves  have  just  reached  their  fullest 
development.  The  colour  imparted  to  the  leather  during 
the  process  of  tanning  also  depends  on  the  stage  at  which 
the  sumach  is  collected.  For  example,  if  it  is  gathered  too 
late  it  imparts  a  yellow  colour,  which  is  due  to  quercitin 
present  in  the  wood  as  well  as  in  the  root-bark  of  the 
shrub.  It  is  not  always  possible  to  judge  from  the  colour 
of  the  sumach  itself  what  colour  it  will  impart  to  the  leather 
tanned  by  it.  Thus  a  green  colour  which  is  exhibited  by 
dry  sumach  arises  from  the  chlorophyll  present  in  the 
leaves  ;  this  is  quite  insoluble  in  water  aud  therefore  cannot 
dye  the  leather.  Young  leaves  especially,  show  the  green 
colour  ;  whereas  leaves  which  are  ripe  or  over-ripe  contain 
yellowish  or  brownish  colouring-matters.  These  latter  are 
also  formed  in  young  leaves  if  they  are  exposed  in  a  moist 
state  to  bright  sunshine ;  or  if  they  are  stored  in  a  moist 
state,  in  which  case  fermentation  ensues.  The  colour  of 
sumach  and  the  proportion  of  tannin  contained  are  affected 
by  admixture  with  foreign  substances,  which  are  either 
added  intentionally  or  are  introduced  by  careless  treatment. 
Of  all  the  kinds  of  sumach  found  in  commerce  only  the 
Sicilian  undergoes  a  proper  and  suitable  treatment,  the 
natural  result  being  that  it  is  more  highly  valued  than  any 
other.— D.  E.  J. 


March  31.181(3.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEAnCAL  INDUSTRY. 


•279 


Absorption     of    Tannin    by    Hide.     Von    Schroder    and 

J.  Pussier.     Diiifrl.  I'olyt.  Jour.  1892,  284,  256— 2G1  and 
283— 28G. 

To  ascertain  whether  the  (juaiitity  of  tannin  absorbed  by 
hide  is  a  function  of  the  streiifith  of  the  li([Uor,  5  grms.  of 
air-dried  hide  powder  (=  ■I'll.')  grms.  of  dr^-,  ash-free  hide 
substance,  containing  17  "82  per  cent.  X)  were  shaken  in  a 
flask  several  times  duririfj  oue  day,  with  a  solution  of 
2  grms.  of  air-dried  tannin  (  =  1  •  742  grms.  of  dry,  ash-free 
tannic  acid)  in  500  cc.  of  water.  At  the  end  of  the  day 
the  mixture  was  filtered  ;  100  cc.  of  the  tiltrate  were  dried 
at  100'^,  and  the  residue  was  weighed  to  determine  the 
tannin  left   in  solution  ;    the  powder  was  pressed,  washed 


with  100  cc.  of  water,  dried  at  100",  and  "Kjeldahled"  to 
determine  its  nitrogen.  The  absorption  of  tannin  was  thus 
e.>^timated  in  two  ways,  which  gave  fairly  concordant  results. 
Similar  experiments  with  increasing  quantifies  of  tannin 
were  made,  and  the  whole  series  was  repeated  with  the 
slight  alteration  that  instead  of  washing  the  tanned  hide,  it 
was  merely  pressed,  and  the  water  left  in  it  was  determined  ; 
a  correction  was  then  made  for  the  amount  of  tannin  left 
by  the  evaporation  of  this  water. 

The  mean  results  are  embodied  in  the  following  table, 
wherein  the  numbers  are  calculated  on  the  dry,  ash-free 
materials  and  on  the  nitrogen  determinations  : — 


II. 


III. 


IV. 


VI. 


VII. 


VIII. 


IX. 


Tannin  in  500  cc,  grms i    1'7424  |    2-6136  4-.3oii0 

Nitropen  in  tanned  hide  powder,  per  cent.  .  '  13*34  !  12"02  lO'oC 

Tanr  in  absorbed  l)y  100  parts  of  hide  powder    ;}3'50          -iS'lO  68-60 

100  parts  of  tanned  hide  powder  contained —  |  i 

Hide ,74-90          67*50  59-3) 

Tannin !  25-10  .32*50  '40-70 


8-7120 
10-01 
77-90 

5C-20 
43-80 


13-0G80 

10*31 

72*70 

37*90 
42*10 


17 -4210 

11-05 

61-30 

62*00 
38*00 


21-7800       26*1360 
11*78        I  11*76 
51*30  51*50 


66*10 
33  90 


66*00 
3t-00 


11*76 
51*50 

66-00 
34*00 


The  general  conclusion  to  be  drawn  from  this  table  is  that 
the  quantity  of  tannin  absorbed  by  hide  from  a  liquor  increases 
with  the  strength  of  the  liquor  up  to  a  certain  point  (iv.), 
after  which  it  decreases,  but  soon  reaches  a  minimum  (vii.), 
beyond  which  there  is  no  variation.  An  explanation  is  to 
be  sought  for  in  the  fact  that  the  tannin  is  more  quickly 
absorbed  in  a  stronger  liquor,  and  the  surface  of  the  hide 
soon  gets  tanned  sufficiently  to  protect  the  interior.  The 
maximum  absorption  occurs  in  a  liquor  of  about  2  per  cent, 
strength,  when  100  parts  of  hide  absorb  some  78  parts  of 
tannin  ;  the  "  constant  minimum "  first  occurs  when  the 
liquor  is  5  per  cent.,  when  100  parts  of  hide  absorb  some 
51*. 5  parts  of  tannin.  The  practice  of  the  tan-yards,  where 
the  hides  are  first  handled  in  very  weak  liquors,  and  then 
laid  away  in  laj-ers  of  increasing  strength,  the  strongest  of 
which  is.  from  1 — 2  per  cent.,  is  fully  justified  by  these 
observations.  But  still  further  justification  was  obtained 
by  another  series  of  experiments,  in  which  the  hide  powder 
was  treated  with  successively  stronger  liquors,  when  it  was 
found  that  in  order  to  obtain  the  maximum  absorption  of 
tannin  it  is  necessary  to  begin  with  a  weak  liquor,  which 
must  be  strengthened  as  the  tanning  proceeds.  The 
maximum  absorption  obtainable  was  practically  equivalent 
to  the  original  weight  of  the  hide  ;  that  is,  the  leather  when 
fully  tanned  contains  equal  weights  of  hide  substance  and 
tannin. 

In  determining  the  percentage  of  nitrogen  in  leather,  for 
the  purpose  of  judging  the  extent  to  whi'ih  it  has  been 
tanned,  the  results  of  analyses  must  be  calculated  on  the 
pure  leather ;  that  is,  the  carbon  bisulphide  extract,  water, 
and  ash  must  be  deducted  from  the  weight  of  leather  taken. 
When  this  is  done  the  nitrogen  content  of  thoroughly- 
tanned  leather  should  be  8  -  9 — 9  - 1  per  cent. 

Some  experiments  on  sheep's  skin  confirmed  the  above 
results  obtained  with  hide  powder. 

In  conclusion,  the  authors  state  their  opinion  that  the 
absorption  of  tannin  by  hide  is  a  physical  process.  This  is 
in  agreement  with  Knapp  (Dingl.  Polyt.  J.  1858,  149,  305, 
378),  but  contrary  to  Miintz,  who  regards  the  process  as  a 
chemical  one  (Ann.  Phys.  Chim.  [4],  30,  309). — A.  G.  B. 


results  are  no  doubt  based  upon  erroneous  observations. 
It  has  been  already  shown  by  Reimer  {ibid.  205,  143  ;  248, 
358,  457)  that  in  chemical  tanning  with  alum  and  salt,  the 
solution  within  the  skin  at  the  conclusion  of  the  operation 
has  a  very  different  composition  from  that  without.  When 
this  fact  is  not  allowed  for,  he  estimated  in  three  experiments 
13-3,  19-7,  and  35-2  percent,  of  the  theoretical  quantity 
of  sulphuric  acid  in  a  sulphate  of  alumina  tanning  bath. 
But  when  allowed  for,  the  corresponding  numbers  obtained 
were  respectively  91  -4,  96-6,  93-5  per  cent. of  the  theoretical. 

In  the  investigations  above  mentioned,  no  allowance 
having  been  made  for  this  fact,  the  results  are  so  far 
untrustworthy. 

The  author  agrees  with  V.  SchiJder  and  .J.  Piissler  that 
the  combination  of  tannin  and  the  skin  substance  cannot,  on 
the  evidence  of  its  dependence  upon  concentration  of  the 
tanning  solution,  be  in  a.uy  sense  regarded  as  the  result  of 
chemical  reaction,  but  is  a  physical  phenomenon. — C.  F.  C. 


PATENTS. 


Theory  of  Tanning.  F.  Knapp.  Dingl.  Polyt.  J.  286,  93. 
This  paper  is  for  the  most  part  a  criticism  of  a  recent  com- 
munication from  Y.  Schroder  and  J.  Piissler  {ibid  284,  256, 
283).  These  authors,  investigating  the  mode  in  which  tannin 
is  taken  up  from  solution  by  skins,  came  to  the  general  con- 
clusion that  the  quantity  combined  is  proportional  to  the 
concentration  of  the  solution.  At  the  same  time  they 
noticed  the  anomalous  result,  that  when  this  concentration 
exceeded  a  certain  limit  (13  grms.  of  tannin  to  500  cc.)  the 
proportion  became  less.     It  is  now  pointed  out  that  these 


An  Improved  Process  for  Treating  Skins  and  Hides,  J. 
W.  R.  and  A.  Pullman,  London.  Fug.  Pat.  4783,  March 
10,  1892. 

The  removal  of  the  oil  or  grease  which  has  been  used  in 
preparing  or  dressing  the  skins,  is  conveniently  effected  by 
the  use  of  some  solvent  such  as  benzine ;  but  it  has  been 
found  that  the  quality  of  the  skins  so  treated  has  become 
deteriorated.  Another  practice  has  been  to  expose  the  skins 
to  a  temperature  below  32^  F.  after  they  have  been  first 
saturated  with  a  solution  of  soap,  the  effect  of  the  freezing 
being  to  render  the  skins  very  soft  and  supple.  The  claim 
in  this  patent  is  for  the  combination  of  these  processes  ; 
the  degreased  skins  are  saturated  with  a  solution  either  of 
soap  or  of  rock  ammonia,  or  with  water  only,  and  frozen. 

— A.G.B. 


The  Production  of  a  Cement  or  Glue  for  Joining  Wood. 
C.  W.  Luther,  Eeval,  Russia.  Eng.  Pat.  6104,  March  29, 
1892. 

See  under  IX.,  page  269. 
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XY.-MANURES.  Etc. 

PATENT. 

Improvements  relating  to  the  Disinfection  of  Cesspools  and 
the  Utilisation  of  the  Disinfected  Matter.  V.  J.  C. 
Boulengier,  Gand,  Belgium.  Erig.  Pat.  17,81.j,  October 
6,  1892. 

The  emptied  cesspool  is  provided  with  a  layer  of  filamen- 
tous vegetable  matter  (such  as  heath,  peat,  &c.)  or  with 
one  or  more  of  the  following  absorbents: — detritus  of  wool, 
linen,  hemp,  cr  cotton,  dried  tanner's  bark,  sawdust,  &c. 
A  fresh  lajer  is  added  periodieallj*  until  the  cesspool  is  full. 
The  product  is  dry  and  inodorous.  Full  cesspools  can  be 
disinfected  hy  adding  one  of  the  above  absorbents  or  by 
precipitating  with  alumina,  calcium  compounds.  Sec,  whereby 
the  fwcal  matter  is  deodorised  and  the  supernatant  liquid 
decolourised.  According  to  the  process  employed,  the 
manuer  will  contain  from  2  to  8  per  cent,  of  nitrogen. 

—X.  H.  J.  M. 


of  the  dregs.     Two  samples  were  found  by  the  high-pressure 
method  (2)  to  have  the  following  composition: — 


Water. 


Starch. 


Per  Cent. 
550G 


18-15 


Per  Cent. 
IS -49 


65 -4? 


XVI.-SUaAR.  STARCH.    GUM.  Etc. 

Investigation  of  the  Muddy  Dregs  from  the  Manufacture 
of  Starch.  O.  Keiuke.  Zeits.  f.  Spiritus-ind.,  1891,  332; 
through  Dingl.  Polyt.  J.  235,  211. 

The  author  estimates  the  starch  in  these  dregs  by  four 
different  methods:  (1.)  3  grms.  of  the  well  mixed"  mass 
are  inverted  with  hydrochloric  acid  (15  cc.)  for  a  period  of 
2\  hours;  the  solution  is  then  neutralised,  made  up  to 
250  CO.,  and  the  sugar  estimated  by  means  of  Fehling's 
solution.  (2.)  8  grms.  are  boiled  under  a  pressure  of 
3|  atmospheres  with  1  per  cent,  lactic  acid  (25  ce.)  and 
water  (30  cc).  The  solution  is  then  made  up  to  250  cc, 
200  cc.  are  filtered  off,  and  inverted  with  hydrochloric  acid 
(15  cc),  and  the  sugar  estimated  as  in  (1).  (3.)  5  grms. 
are  treated  at  62''  C,  with  malt  extract  prepared  in  the 
cold,  and  after  filtering,  the  filtrate  inverted  with  hydro- 
chloric acid  (15  cc),  and  the  sugar  estimated  as  iii  (1). 
(4.)  The  residue  on  the  filter  iu"  the  last  experiment  is 
washed,  dried,  weighed,  and  incinerated,  and  again  weighed. 
A  sample  tested  in  this  way  gave  by  (1)  54-8  per  cent,  of 
starch;  by  (2),  55-2  per  cent,  of  starch;  and  bv  (3), 
53-7  per  cent,  of  starch;  whilst  the  residue  not  dissolved 
by  diastase  was  found  by  (4)  to  have  the  composition  : — 
Water  =  14-24  per  cent.;  Ash  =  18-79  per  cent.  ;  and 
Fibre  and  other  insoluble  organic  substances  =  5S-29  per 
cent.  Other  samples  investigated  in  the  same  way  gave 
the  under-mentioned  results  : — 


Water. 

Ash. 

Fibre  aud 

other  Insoluble 

Organic 

Substances. 

Difference : 
Starch  and 

other  Soluble 
Organic 

Substances. 

Pure  Starch : 

Estimated 

in  the 

Diastase 

Filtrate. 

Per  Cent. 
12-42 

Per  Cent. 
27-70 

Per  Cent. 
20-86 

Per  Cent. 
38-96 

Per  Cent. 
38-02 

15-15 

8-51 

6-97 

63-37 

45-83 

1-46 

5-56 

47-12 

43- -17 

1-06 

.5-93 

49-54 

14- oG 

14-57 

11-32 

59 -.55 

5j-34 

11-S2 

lf.-4t 

28-47 

40-27 

15-36 

15-16 

6-23 

63-25 

59-54 

The  author  considers  the  high-pressure  method  (2)  to  be 
the  surest  and  most  convenient ;  he  draws  attention  to  the 
extraorcluiary  divergence  in  composition  of  different  samples 


The  abstractor  points  out  in  a  note  that  the  compositior* 
of  these  dregs  is  entirely  conditioned  by  the  appliances  of 
the  factory  and  the  mode  of  working.  Careless  working 
and  a  badly-appointed  factory  tend  to  increase  the  amount 
of  starch  in  the  dregs,  although  in  working  with  putrid, 
frozen,  or  unripe  potatoes,  a  loss  of  starch  in  this  waj  can 
scarcely  be  avoided. — A.  K.  L. 


Pulp  Dryi?ig.     Saare.     Dingl.  Polyt.  J.  1892,  285,    212; 

from  Zeits.  f.  Spiritus-inJ.  (See  last  ab.stract.) 
Thjeke  is  attached  to  the  factory  a  small  subsidiary  building, 
divided  into  four  chambers,  the  floors  of  wliich  slope 
towards  the  centre,  and  drain  into  a  common  gutter  running 
longitudinally.  The  pulp  drops,  or  is  pumped,  on  to  plaited 
wicker-work,  which  is  somewhat  raised  from  the  floor. 
Each  chamber  suffices  for  one  day's  work,  so  that  the  pulp 
may  be  run  on  for  four  days.  When  the  wicker-work  is. 
clogged,  it  may  be  rendered  fit  for  use  again  by  beating. 

—A.  R.  L. 


Dn/ing  of  Maize  Pulp.  Dingl.  Polyt.  J.  1892,  285,  212. 
Ix  the  American  Grape  Sugar  Company's  factory,  Buffalo, 
maize  pulp  is  pumped  on  to  an  endless  wire  net,  60  inches 
in  width,  and  thereby  transferred  between  two  pairs  of 
rubber  rollers,  and  pressed.  Selwig  and  Lange's  cylin- 
drical presses  also  serve  for  this  purpose.  The  pulp  is  dried 
in  Herseys  Brothers'  granulators.  These  consist  of  cylinders 
of  sheet  iron  25 — 30  ft.  long  and  6  ft.  in  diameter,  placed 
upon  rollers  at  a  slight  inclination,  and  rotating  about  their 
axes  6 — 8  times  per  minute.  There  is  furnished  within  the 
cylinders  a  system  of  tubes  heated  by  steam,  and  the 
material  to  be  dried  is  continually  upheaved  and  caused  to 
fall  on  the  heated  tubes  by  means  of  strips  of  sheet  iron 
riveted  to  the  inner  walls  of  the  cyHnders  at  an  angle  of 
about  30".  The  apparatus  may  be  used  for  potato  pulp 
when  this  material  is  previously  dried  and  pressed  to  such 
an  extent  that  it  may  be  rubbed  in  the  hand.— A.  R.  L. 


Sago  or  Palm  Starch.     A.  Dubosc.     Dingl.  Polyt.  J.  1891' 

285,  213  ;  from  La  feculeric 
Sago  or  palm  starch  is  obtained  from  the  Sagus  farinifera, 
a  species  of  palm  growing  in  the  Molucca  and  Philippine 
Islands,  and  in  Xew  Guinea.  A  not  inconsiderable  quantity 
is  now  imported  into  France  and  Italy,  mainly  from  the 
cause  that  potato  starch  has  reached  so  high  a  price.  As 
it  yields  a  transparent  paste,  it  has  quite  superseded  potato 
starch  in  England  as  a  glaze  ;  and  in  France  it  has  long 
been  used  for  the  same  purpose  for  the  so-called  Xormandy 
fabrics.  It  forms  white,  rose-coloured,  or  bro(VQish  granules 
(0-3 — 0-8  ix),  which  under  the  microscope  are  seen 
to  be  ovate,  the  hilum,  which  is  generally  situated  at  the 
narrow  side  of  the  granule,  being  often  circular,  but  some- 
times lagged.  The  granules  show  a  black  cross  when  viewed 
by  polarised  light,  the  hilum  forming  the  middle  portion. 
Granulated  sago  starch  comes  into  commerce  as  tapioca- 
sago,  which  is  reddish,  and  contains  soluble  starch; 
granulated  sago,  which  does  not  yield  a  paste;  and  Molucca 
sago,  which  yields  a  stiff  paste.  It  may  be  purchased  in 
powder,  both  in  an  impure  state  and  as  washed  starch. 
A  single  sago-palm  yields  about  600  kilos,  of  starch, 
containing  12  per  cent,  of  water.  Sago  starch  is  the  raw 
material  from  which  the  granulated  product  is  manufactured  ; 
this  industry  is  carried  on  in  India,  and  at  Singapore,  where 
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20,000,000  kilos,  are  annually  produced  by  Chinese  manu- 
facturers. Purified  sajro  starch  is  made  chiefly  in 
Malacca.  The  aniiuul  import  into  England  is  IG.ODO.OOO 
kilos. ;  London  is  the  chief  market.  This  product,  which 
was  almost  exclusively  confined  to  the  island  of  Portland, 
has  died  out  years  ago. — .\.  Jv.  L. 


On  the  Indications  obtained  with  the  Ili/drostatic  I'otato 
Balance.  Saarc.  Zeits.  f.  Spiritus-ind.  Krganzunssheft, 
1801,  11). 

AocoKDiNci  to  the  tables  constructed  for  the  hydrostatic 
potato  balance,  an  average  amount  of  5'8  per  cent,  deducted 
from  the  percentage  of  total  dry  substance  in  the  potatoes, 
gives  the  amount  of  starch.  The  author  finds  that  this 
number  is  in  many  cases  too  high ;  thus,  on  adding  together 
the  percentages  of  extraneous  matter,  and  soluble  matter 
other  than  starch,  a  value  varying  between  3" 8  and  5'8  is 
obtained.— A.  K.  L. 


Determination  of  Matters  other  than  Starch  in   Potatoes. 
Saare.     Zeits.  f.  Spiritus-iud,  1391,  18. 

The  potatoes  are  dried,  ground  to  powder,  and  heated  with 
water  under  a  pressure  of  three  atmospheres.  The  saccha- 
f ification  is  then  effected  by  malt  extract,  and  the  insoluble 
jesidue  taken  as  extraneous  matter. — A.  II.  L. 


The  Formation  of  Starch  from  Furmaldehi/de.    T.  Bokorny. 
lier.  d.  deuts.  hot.  Ges.  1891,  9,  103. 

To  put  to  the  test  von  Baeyer's  hj'pothesis  that  the  carbonic 
.'anhydride  which  is  absorbed  by  the  chloroph}^!  cells  is  first 
reduced  to  formald(;h3'de,  which  subsequently  undergoes 
•condensation  into  carbohydrates,  the  author  has  conducted 
the  following  experiments.  A  variety  of  algee  (Spirogyroe) 
were  rendered  free  from  starch  by  employing  nutritive 
solutions  free  from  potassium  salts  and  containing  an  excess 
of  nitrate,  the  assimilation  of  carbonic  anhydride  being 
prevented  by  keeping  the  plants  in  an  atnosphere  free  from 
that  gas.  The}-  were,  under  there  conditions,  supplied  with 
formaldehyde,  but  these  experiments  led  to  negative  results 
on  account  of  the  toxic  nature  of  this  compound ;  when 
methylal  (which  in  the  presence  of  water  decomposes  into 
formaldehyde  and  methyl  alcohol)  is  employed,  the  forma- 
tion of  starch  was  observed  :  here,  however,  the  starch  may 
have  been  formed  from  the  methyl  alcohol.  Subsequent 
experiments  were  made  with  the  compound  of  formaldehyde 
.  with  monosodium  sulphite,  which  readilj'  breaks  up  into  its 
components.  Solutions  of  disodium  phosphate  were  also 
.added  to  convert  the  monosodium  sulphite,  which  acts 
•deleteriously,  into  the  disodium  sulphite.  In  this  way  large 
quantities  of  starch  were  formed  at  the  end  of  six  da3-s. 

—A.  R.  L. 


The  Affinity  of  Starch  for  Water,  and  the  Rise  in  Tem- 
perature which  accompanies  its  Combination  with  the 
Same.    F.  UUik.    Zeits.  f.  d.  gesammt.  Brauw.  1891,  565. 

Potato  starch,  which,  when  dried  at  120°  C,  was  found  to 
contain  12  •  1  per  cent,  of  water,  was  weighed  out  in  quantities 
•corresponding  with  20  grms.  of  the  air- dried  substance,  and 
mixed  with  an  equal  weight  of  water,  when  the  following 
increments  in  temperature  were  observed  : — 

Tncrease  of 
Temperature. 

(1)  Anhydrous  starch  (dried  at  12J'  C.) IS'S^  C. 

(2)  Starch  dried  at  90^  C 12-0"  C. 

(3)  Starch  dried  over  concentrated  sulphuric  acid     S'S^C. 

(4)  Air-dried  starch 3' 0'  C. 

The  gain  of  water  which  these  products  showed  were 
<2),  0-85  per  cent. ;  (3),  2-6  per  cent. ;  (4),  12- 1  per  cent. 
The  author  finds  that  starch  which  has  been  exposed  in  an 
atmosphere  saturated  with  moisture  at  a  temperature  of 
16' — 20'  C.  contains  about  37  per  cent,  of  water,  and  that 
no  rise  of  temperature  is  produced  on  mixing  the  product 
with  water. 


A  mixture  of  wheat  gluten  dried  at  100°  C,  and  water 
(2  parts  by  weight)  exhibited  a  rise  in  temperature  of  8"  C. 
Anhydrous  maltose  (18  grms.)  mixed  with  water  (30  grms.) 
gave  a  rise  of  5'  C.  ;  whilst  very  pure  dextrin,  prepared  from 
bi.'er,  showed  when  mixed  with  an  e(iual  weight  of  water  a 
rise  of  8"  C. 

The  combined  water  was  estimated  by  adding  a  known 
weight  of  the  starch  to  a  standard  concen" rated  aqueous 
solution  of  an  indifferent  compound,  noting  the  alteration  in 
concentration,  and  calculating  therefrom  the  water  which 
has  combined  with  the  starch.  Since  a  solution  of  common 
salt  forms  a  paste  with  starch  at  the  ordinary  temperatuie, 
it  cannot  be  employed  for  this  purpose.  Plxperiments  with 
solutions  of  sucrose  showed  that  anhydrous  starch  took  up 
18  "98 — 19'  1  per  cent.,  whilst  air-dried  starch  combined  with 
23*75— 2-1 -58  per  cent,  of  water.  The  autlior  consider:* 
Schultze's  petroleum  method  to  be  impracticable. — A.  II.  L. 


PATENTS. 


Improvements  in  and  Appertaining  to  Apparatus  for  Filter- 
ing Saccharine  or  other  Liquors,  and  Method  of  Working 
the  Same.  T.  O.  Easton,  A.  Watt,  and  J.  Buchanan,  jun., 
Liverpool.     Eng.  Pat.  4911,  March  12,  1892. 

The  main  feature  of  this  invention  consists  in  the  bag- 
filtering  device  shown  in  the  accompanj-ing  sketch.  The 
filtering-bags  I)  are  twice  the  ordinary  length,  but  are  each 
looped  up  in  the  form  of  a  U,  and  are  incased  in  the  usual 
form  of  sheath,  at  each  end  of  which  is  fastened  the  so-called 
nozzles  or  bottles  E  E',  which  latter  are  attached  to  the 
bottom  of  the  shallow  liquor-tank  B.  There  is  jomed  to 
each  alternate  bottle  a  tube  K,  which  projects  above  the 
level  of  the  liquor  in  the  tank  B.  By  this  means  the  liquor 
descends  that  half  of  the  looped  bag  which  is  not  in  con- 
nection with  the  tube  K,  and  ascends  the  other  half,  driving 
out  the  air  as  it  does  so  ;  the  bags  are  consequently  filled 
more  rapidly  than  are  the  ordinary  kind — closed  at  one  end. 
The  tendency'  for  the  slimy  matter,  which  retards  filtration, 
to  deposit  on  the  down-half  of  the  bag  E,  and  at  the  bottom, 
leaving  the  up-portion  of  the  bag  E^  comparatively  clean, 
allows  a  larger  quantity  of  the  liquor  to  filter  through  in  a 
given  time  than  in  the  ordinary  process. 


Apparatus  for  filterixu  Saccharide  or  other 
Liquors. 

Bags  open  at  both  ends,  the  latter  being  connected  by 
means  of  bottles  to  a  common  horizontal  pipe,  may  also  be 
arranged  in  a  group  in  such  a  manner  that  there  are  one  or 
more  inlet  bags  for  liquor,  the  remainder  of  the  bags  formino- 
a  set  of  upward  filters. 

The  patentees  claim  the  invention  of  the  filters  above 
described,  their  arrangement    side  by  side,  together  with 
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means  for  hoisting  up  the  top  of  the  filters  with  all  the  hags 
attached,  and  shifting  them  over  the  other  filters  to  the 
•washing  tank  ;  as  also  means  for  catching  the  drip,  and 
emptying  the  bags  while  they  are  suspended. — A.  R.  L. 


Improvements  in  the  Treatment  of  Haw  Sugar  for  Purifying 
and  Vrging  the  Same.  W.  P.  Thompson,  Liverpool. 
From  F.  Schiaffino,  Sampierdarena,  Italy.  Eng.  Pat. 
21,939,  November  30,  1892. 

Raw  sugar  is  intimately  mixed  with  a  quantity,  propor- 
tionate to  the  amount  of  moisture  it  contains,  of  wheat 
flour  or  starch,  or  with  wood  sawdust,  cork,  bran,  or  the 
like.  It  is  claimed  that  these  substances  absorb  the  im- 
purities adhering  to  the  surface  of  the  sugar  crystals,  and 
render  them  "  almost  absolute!}"  pure  and  dry."  The 
sugar  crystals  are  next  separated  by  sieves  or  b}'  fans,  the 
residue  (sawdust,  &c.)  being  washed  in  a  centrifugal 
machine  or  in  a  filter-press,  preferably  the  former,  to 
separate  the  molasses  and  to  cleanse  it  for  a  subsequent 
operation. — A.  R.  L. 


XVII-BREWINa,  WINES,  SPIRITS.  Etc. 

On  the  so-called  Iso-Arabonic  Acid.  C.  Scheibler  and 
H.  Mittelmeier.  Ber.  25,  1964—1966. 
Bailo  (Ber.  22,  "-lO ;  this  Journal,  1890,  474)  described 
the  formation  of  an  acid  by  the  reduction  of  tartaric  acid 
by  ferrous  sulphate,  the  calcium  salt  of  which  is  isomeric 
with  calcium  arabonate.  The  authors  have  repeated  Ballo's 
experiments  and  find  that  this  calcium  salt  is  totally 
different  from  calcium  arabonate,  and  closely  resembles 
calcium  tartrate,  and  is  probably  formed  from  the  tartrate 
by  the  loss  of  the  elements  of  water. — A.  L.  S. 


Improvements  in  or  Relating  to  Refining  Sugar.  W.  P. 
Thompson,  Liverpool.  From  F.  Soxhlet,  Munich, 
Germany.     Eng.  Pat.  21,217,  November  22,  1892. 

A  BAw-  sugar  solution  of  say  60^ — 63'  Brix.  is  prepared  at 
the  ordinary  temperature,  and,  after  treatment  with  lime, 
is  filtered  in  a  press  through  a  thin  layer  of  calcined 
'ilicious  material  (infusorial  earth),  which,  it  is  urged,  is 
mpervious  to  microbes.  The  liquor  may  likewise  be 
Qltered  through  a  sludge  of  wood  sawdust  and  silicious 
material.  The  claims  are  :  that  the  liquor  is  kept  at  the 
ordinary  temperature  until  it  is  introduced  into  the  pan,  1 
and  the  employment  of  the  above-named  filtering  media. 

—A.  R.  L. 


The  Action  of  Yeast  on  Cane  Sugar.     J.  O'SulIivan. 
Trans.  Inst.  Brewing,  6,  67—82. 

A  SERIES  of  experiments  are  described  which  prove  that 
the  whole  of  the  cane  sugar  in  solution  may  be  inverted  by 
yeast,  whilst  very  little  is  fermented  ;  and  that  large  pro- 
portions of  cane  sugar  may  be  inverted  whilst  none  is 
fermented. 

Experiments  on  the  partial  fermentation  of  cane  sugar 
show  that  in  the  first  stages  dextrose  is  fermented  in  larger 
proportions  than  levulose. 

The  concentration  does  not  influence  the  amount  of  sugar 
inverted  in  a  given  time  with  the  same  quantity  of  yeast. 
A.  J.  Brown  (this  Journal,  1892,  257)  has  shown  that 
fermentation  by  yeast  also  follows  this  law. — A.  L.  S. 


The  VitiCidtural  Industry  in  Cyprus.     Board  of  Trade 
Journal,  March  1893,  283 — 286. 

A  report  has  recently  been  prepared  as  the  results  of  a 
personal  inspection  by  M.  P.  ^louiUefert,  Professor  at  the 


National  vSchool  at  Grignons,  on  the  subject  of  the  vine- 
yards of  Cyprus.  Among.st  other  information  given  by 
^I.  ^louillefert  in  his  report  is  the  following  :  — 

M.  Mouillefert  states  that  an  examination  of  the  vine- 
yards of  the  villages  named  above,  and  which  represent  the 
greatest  part  of  the  viue-gmwing  country  of  the  island, 
shows  that  the  chief  diseases  by  which  they  are  attacked 
are  oidium,  anthracnose,  pourridie,  septosporium  fuckelli, 
cuscute,  cochylis,  and  the  larva  of  an  insect  which  appears 
in  the  spring,  stated  to  be  the  zygene  of  the  vine — zygxna 
ampelophaga  (Bayle). 

He  gives  a  short  description  of  these  diseases  and  the 
means  of  combatting  them. 

In  that  portion  of  his  report,  treating  generally  of  the 
methods  adopted  in  the  cultivation  of  the  vine  in  Cyprus, 
M.  ^Mouillefert  remarks  that  by  its  situation,  its  broken 
surface,  its  general  incline,  running  from  0,  or  sea  level,  to 
an  altitude  of  over  G,000  ft.,  the  island  of  Cyprus  offers  the 
most  varied  and  favourable  conditions  for  the  cultivation  of 
the  vine. 

This  cultivation  is,  even  at  the  present  day,  of  real 
importance,  not  only  from  its  area,  which  covers  almost 
145,090  deunums  (100  deunums  =  2*47  acres),  but  also 
from  the  value  of  the  produce  it  yields,  which  exceeds 
3,500,000  francs,  and  affords  a  livelihood  to  over  10,000 
families. 

This  branch  of  produce,  however,  is  far  from  being  in  the 
condition  it  should  be.  Firstly,  the  method  of  cultivation, 
and  secondly,  the  manufacture  of  the  wine,  fall  far  short  of 
what  they  should  be,  and  this  is  owing  to  the  ignorance  and 
the  poverty  of  the  people. 

While  bearing  in  mind  the  various  circumstances  which 
have  brought  about  the  present  state  of  things,  M.  Mouille- 
fert points  out  what  the  vine-grower  should  and  what  he 
should  not  do  vdxh.  a  view  to  the  improvement  of  his 
methods  of  vine  cultivation. 

The  island  possesses  two  excellent  kinds  of  vines  for 
growing  on  a  large  scale  :  the  mavro  and  the  xynesteri,  to- 
•which  might  be  added,  if  care  were  taken  to  protect  it  from, 
the  oidium,  the  ophthalmou.  The  former  is  peculiarly 
suited  to  a  rich,  moist  soil,  the  latter  to  a  dry  calcareous,  or 
an  arffilo-marly  soil. 

As  regai'ds  the  manufacture  of  wine  in  Cyprus,  M, 
Mouillefert  states  :  — 

"  If  the  cultivation  of  the  vine  as  carried  out  leaves  much 
to  be  desired,  especially  in  the  matter  of  pruning,  the 
system  followed  in  the  manufacture  of  wine  is,  perhaps 
still  more  defective.  The  table  wines  are  not  only  bad,  as 
a  rule,  but  they  are  very  liable  to  go  bad  when  made,  and 
yet  they  can  be  made  not  only  good  but  even  excellent, 
varied  as  are  the  climate  and  soil  of  the  island.  To  improve 
these  wines  the  following  steps  must  be  taken. 

"  The  vintage  is  often  gathered  too  late,  resulting  in  a 
useless  waste  of  grapes.  Moreover,  sufficient  care  is  not 
bestowed  on  the  picking  of  the  bunches — they  are  all 
collected  together  regardless  of  their  quality,  with  the  result 
that  the  rotten,  mildewy,  and  worm,  or  cochylis,  eaten  grapes'- 
give  a  disagreeable  taste  to,  and  often  spoil,  the  wine,  and 
the  small  unripe  bunches  detract  from  its  quality. 

"The  vintage  should  be  gathered  in  two  instalments,  the 
damaged  and  only  partially  ripe  bunches  found  on  the 
upper  part  of  the  branches  being  gathered  first,  and  then 
the  better  bunches.  The  grapes  thus  gathered  should  be 
dealt  with  separately  so  as  to  obtain  two  classes  of  wine, 
the  one  of  inferior  quality,  but  still  fit  for  use,  and  the  other 
of  a  better  quality  and  of  a  value  to  compensate  to  a  great 
extent  for  the  inferiority  of  the  former  kind. 

"  The  grapes  are  trodden  in  C3'prus.  and,  as  is  well 
known,  the  fermentation  takes  place  in  jars  or  chatties  of 
porous  earth,  of  a  capacity  of  two  or  three  hectolitres, 
which  are  of  necessity  tarred  inside  to  counteract  the  porous 
nature  of  the  jar.  The  houses  in  M'hich  the  fermentation 
takes  place  are  of  almost  the  same  temperature  as  the 
surrounding  air,  with  the  result  that  in  the  warmer  parts  of 
the  island,  where  the  temperature  inside  the  houses  when 
the  grapes  are  thrown  into  the  vat  often  exceeds  25°  C,  the 
fermentation  is  at  first  very  rapid  or  disturbed,  and  the 
temperature  of  the  liquor  or  must  quickly  exceeds  30°  and 
even  35°  C.     The  great  quantity  of  carbonic  acid  thrown 
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off  will  then  destroy  the  wine  yeast,  aud  the  fermentation  is 
arrested  beforo  all  the  8iigar  of  the  grape  can  be  turned  into   ; 
alcohol,  and  from  this  will  result  a  wiiio  charged  with  sugar   | 
and    liable    to    a    seeond    feriuentalion,   by   which    it    may    ' 
possibly  be  spoilt. 

"  In  the  colder  parts  of  the  island,  on  the  other  band,  it 
is  often  the  case  that  when  the  vintage  is  gathered  the  tem- 
perature is  very  low,  with  the  result,  for  a  contrary  reacon, 
that  the  fermentation  will  again  be  bad,  or  it  will  be 
necessary,  in  order  to  chaige  the  wine  with  tannin  so  as  to 
preserveit  better,  to  Itave  it  too  long  with  the  lees,  from 
which  it  may  happen  that  the  wine  will  be  rough  and 
sharp.  The  wine  also  loses  in  iiuality  from  the  use  of 
gypsum,  intended  to  assist  in  preserving  it  against  th3 
changes  of  temperature  to  which  it  is  exposed.  The  wine, 
in  short,  acquires  from  the  tarring  of  the  jars  a  flavour  dis- 
tasteful to  the  European  palate,  and  its  exportation  is 
therefore  necessarily  curtailed.  It  is  certainly  true  that 
wine  made  in  old  jars,  in  ^^hieh  the  tar  has  been  gradually 
absorbed  by  repeated  fermentations,  does  not  taste  of  tar, 
but  this  will  be  so  only  in  the  case  of  jars  which  have  been 
in  use  for  at  least  :50  or  40  years — it  were  better  by  far  to 
use  jars  glazed  on  the  inside.  During  the  summer  the  wine 
in  jars  not  properly  closed  will  often,  being  in  contact  with 
the  air,  turn  into  vinegar,  and  this  to  such  an  extent  that 
in  certain  villages  I  have  been  unable  to  obtain  a  single 
sample  of  wine  which  was  fit  to  drink. 

"  And  now,  briefly,  that  is  what  should  be  done — 
"  1.  The  places  in  which  wine  is  made  and  stored  should 
be  kept  at  a  level  temperature  varying  only  between  19^ 
and  20°  C,  and  never,  even  in  exceptional  circum- 
stances, exceeding  29  •  6° ;  and  this  can  be  done  by  building 
partly  underground  and  making  the  walls  of  the  building 
very  thick,  say  8  ft.  "Within  and  throughout  the  entire 
circumference  of  these  walls,  at  say  a  distance  of  1  or  2 
millimetres,  a  seeond  wall,  1  ft.  thick,  should  be  constructed 
and  the  building  covered  with  a  sloping  roof,  with  a  thick 
vaulted  ceiling  of  stone,  or,  better  still,  of  hollow  bricks. 
Within  these  buildings  the  wine  should  be  made  and  stored, 
and  they  will  in  the  warmer  parts  of  the  island  preserve  it 
from  the  great  heat  and  from  the  cold  in  the  hill  districts, 
and  in  this  way  the  period  of  fermentation,  always  one  of 
danger,  can  be  curtailed. 

"  2.  The  fermentation  jars,  those  at  least  which  ha\e  been 
tarred,  should  be  replaced  by  wooden  vats,  similar  to  those 
in  use  in  Europe,  or  in  the  warmer  parts  of  the  island,  by 
tuns  similar  to  those  used  throughout  the  south  of  France 
and  in  Algeria.  Presses  less  primitive  than  those  in  use  in 
Cyprus  should  be  used,  since  they  leave  in  the  lees  a  very 
large  quantity  of  wine.  The  wine  should,  when  drawn  off 
from  the  lees,  be  kept  in  tuns  or  in  small  wooden  casks.  In 
short,  to  speak  quite  plainly,  no  good  wine  destined  for 
ordinary  consumption  can  be  obtained  with  jars. 

"  In  view  of  the  fact  that  considerable  capital  will  be 
required  to  carry  out  these  radical  changes  on  which  depends 
the  ftiture  of  Cyprus,  as  far  as  the  vines  are  concerned,  and 
of  the  fact  that  the  vine  cultivators  of  the  island  are  not, 
as  a  rule,  rich,  I  can  only  suggest  that,  to  obtain  the  objects 
required,  syndicates  to  encourage  the  cultivation  of  the  vine 
and  the  making  of  ^dne,  be  formed  of  the  existence  of  which 
societies  the  practical  proof  would  appear  in  the  form  of 
buildings  and  wine-making  machinery  on  modern  principles, 
and  it  would  be  to  these  syndicates  that  the  cultivator  would 
sell  his  grapes.  These  societies  would  be  analogous  to  the 
sugar  syndicates  in  Europe,  which  buy  from  the  farmers 
the  beet  root  from  which,  for  the  want  of  the  necessary 
material,  they  are  unable  to  extract  the  sugar,  and  the 
societies  would,  without  difhculty,  find  in  Europe  and  in 
other  parts  of  the  world  outlets  for  their  produce — a  thing 
■which  the  Cypriot  proprietor  cannot  as  a  rule  hope  to  do. 

"  A  society  of  this  kind  has  already  been  formed,  that  of 
Messrs.  'iVilliamson.  I  have  inspected  the  premises  at 
Peripedia,  and  I  entertain  lively  hopes  that  the  venture  ■^ill 
be  crowned  with  success  and  the  example  of  the  society 
followed.  If  this  be  so  the  cultivation  of  the  due  in  Cyprus 
will  really  improve,  aud  the  prosperitj-  of  the  island,  which 
might  become  the  vineyard  of  Great  Britain,  will  be  assured." 


The  Use  of  Stop-Cocks  containing  Lead.    C.  Engler  and 
G.  Kupp.     Dingh  Pclyt.  J.  1892,  284,  300—301. 

See  under  WIW.,  jxKje  2S|. 


PATENTS. 


Improvements  in  or  Relating  to  Appardlus  for  Treating 
and  Bottling  Fermented  Mull  Liquor.  J.  II.  Kersen- 
l)roek,  Columbus,  Nebraska,  I'.S.A.  Eng.  Pat.  14,786, 
August  16,  1892. 

The  beer  passes  from  the  cask  first  through  a  tube  placed 
in  a  water-bath,  which  is  kept  sufficiently  hot  to  Pa.stenrise 
ilie  beer,  thence  through  a  pipe  immersed  in  cold  water  or 
brine,  to  cool  the  beer,  and  flows  into  a  receiver, from  which 
the  bottling  takes  place.— A.  L.  S. 


Improvements  in  the  Method   of  and  Apparatus  for  Dis- 
tilling   Mash    for   the  purpose  of   Obtaining    Highly- 
concentrated  Fusel-Oil  and   Purified  Alcohol,    li.  Ilges, 
Coln-Bayenthal,  Germany.     Eng.  Pat.  17,927,  October  7, 
1892. 
The  hot  singlings  from  the  rectifier  of  a  still  are  led  into  a 
cooler;  by  means  of  a  regulator  controlled  by  the  temperature 
of  the  s'nglings  ;  the  water  supply  of  the  cooler  is  controlled 
so  that  the  temperature  in  the  cooler  corresponds  to  the 
boiling   point    of    a   mixture  containing  17 — 20   per  cent, 
alcohol.     At    this   temperature   the    fusel    oil   rises   to  the 
surface  and  is  conducted  away.     The  heavier  hquid  from 
the   cooler,   containing  alcohol    and   water,   passes   into   a 
distilling  column  of  the  usual  kind,  and  heated  by  steam. 
The  alcoholic  vapaurs  from  this  pass  into  the  rectifier  of 
the  still.— A.  L.  S. 


Process  and  Apparatus  for  Ageing  or  Bipening  Wines, 
Spirits,  and  other  Liquors.  T.  R.  Timby,  Washington, 
U.S.A.  Eng.  Pat.  20,071,  November  8,  1892. 
It  is  believed  that  long  voyages  improve  the  condition  of 
wines  and  spirits  and  accelerate  their  ripening.  The  inventor 
proposes  to  build  a  circular  railway  on  which  trucks  shall 
run  containing  the  wines  and  spirits  to  be  stored.  The 
rails  are  notched  and  the  trucks  are  without  springs  so  as  to 
subject  the  liquors  to  the  greatest  possible  agitation.  The 
railway  is  to  be  contained  in  a  store,  the  temperature  of 
which  can  be  varied  considerably. — A.  L.  S. 


Improvements    in    the    Manufacture    of   Malt    Liquor. 

A.  Kerschbaum,   Budweis,    Bohemia,  and  F.  J.  Zwick, 

B.  Strassnicky,    and     K.    Sehmeidel,   Vienna,    Austria. 
Eng.  Pat.  20,317,  November  10,  1892. 

Malt  is  mashed  with  cold  water,  heated  to  50^  C,  and 
the  temperature  subsequently  raised  to  70"^  C.  The  wort 
is  concentrated  in  vacuo,  fermented  at  15" — 20^  C.  with 
pure  veast,  and  sterilised  air  blown  through  the  fermenting 
hquid".  After  five  days  the  beer  is  racked  into  the  store 
casks,  and  in  about  'six  or  eight  weeks  it  is  ready  for 
consumption. — A.  L.  S. 


XVIII  -CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^.)— CHEMISTEY  OF   FOODS. 

Starch    Bread.      Zuntz   and   Magnu.s — Lewy.   Archiv.    f. 

Physiol.  1891,  49,  -138. 
The  object  of  this  investigation  was  to  ascertain  whether 
the  addition  of  starch  to  bread  exerts  any  deleterious  effect 
on  its  digestibility  and  assimilability  ;  also  whether  skim- 
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milk  can  with  advantage  be  added  to  such  bread  without 
nauseating  its  taste.  The  experiments  show  that  even 
foods  very  poor  in  albuminoids  are  assimilated  in  the 
human  alimentar}'  canal,  and  that  starch-meal  may,  up 
to  a  certain  limit,  be  added  to  bread  without  rendering  it 
indigestible.  However,  as  shown  by  Muuk  and  Rosenheim, 
this  limit  must  not  be  exceeded.  No  injurious  intlueuce 
on  the  digestive  organs  through  alcohol  was  observed. 

—A.  E.  L. 


£jpenmeiits     ivith    Bread     and    Biscuits.       'SI.    Ballaud. 
Comptes.  Kend.  1892,  115,  665—667. 

The  temperature  of  the  inner  portion  of  a  loaf  immediateh- 
after  taking  it  from  the  oven  is  between  97'  and  100  .C,  but 
never  exceeds  this  even  when  the  baking  is  prolonged  ;  it  only 
cools  down  to  the  surrounding  tempei'ature  after  5  —  6  hours. 
The  crumb  contains  3S — 49  per  cent,  ot  water  and  the 
crust  16 — 2.5  percent.  The  amount  of  water  contained  in 
the  crumb  varies  according  to  that  taken  up  bj-  the  dough  ;  u 
few  minutes  more  or  less  in  the  oven  exerts  an  influence 
only  on  the  percentage  of  water  in  the  crust.  To  determine 
the  amount  of  w;iter  in  a  loaf  it  is  advisable  to  divide  it  into 
two  or  four  equal  sections,  and  take  one  of  these  for  the 
estimation.  The  amount  of  moisture  contained  in  a  loaf 
varies  according  to  its  form :  thus  a  round  loaf  weighing 
1,.500  grms.  was  foun:l  to  contain  39  per  cent,  of  water,  and 
a  similar  one  weighing  750  grms.,  made  of  the  same  dough, 
35  per  cent. ;  whilst  a  long  loaf  only  contained  33 — 34  per 
cent,  of  moisture.  The  water  contained  in  the  army  biscuits 
varies,  according  to  the  season  of  the  year,  from  11  to  14 
per  cent.  ;  it  is  equally  disseminated  throughout  the  entire 
mass.  Bread,  taken  out  of  the  oven,  and  placed  in  a  dry, 
sufficienth-- ventilated  place,  loses  moisture  slowly  until  it 
contains  only  11 — 14  per  cent.,  the  quantity  present  in 
wheat  and  flour.  To  attain  this  condition  a  loaf  of  750 
grms.  weight  takes  40  daj-s,  whilst  long  loaves  weighing 
100  grms.  attain  it  in  8 — 10  days.  Bread  thus  dried  contains 
about  the  same  quantity  of  moisture  as  the  army  biscuits, 
and  may  be  kept  just  as  long.  Loaves  dried  in  this  manner 
are  said  to  be  superior  to  army  biscuits  and  are  strongly 
recommended  as  substitutes  for  them. — A.  R.  L. 


On  the  Estimation  of  Fats  in  Bread.     M.  'Weibull.     Zeits. 
ang.  Chem.  1892,  4.50. 

See  under  XXIII.,  page  294. 
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■  Improvements  in  Ovens  for  Baking  Bread,  Biscuits,  and 
the  like.  E.  Naylor,  Bradford.  Eng.  Pat.  1040, 
January  19,  1892. 

The  object  of  this  invention  is  to  economise  fuel  and  to 
obtain  a  more  perfect  control  of  the  temperature  of  bakers' 
ovens.  The  external  portion  of  the  oven  is  preferably 
constructed  of  brickwork  lined  w'ith  fire-brick,  and  square 
or  rectangular  in  form,  the  furnace  being  arranged  either 
transversely  or  lengthwise,  with  firing-doors  at  one  or  both 
■ends,  or  at  the  sides,  as  may  be  convenient.  A  heating- 
chamber,  including  the  furnace,  extends  under  nearly  the 
whole  of  the  oven,  and  a  similar  chamber  is  arranged 
immediately  above  the  oven.  Another  oven  maj' be  built 
above  this,  being  surmounted  in  its  turn  bj  a  third  chamber. 
The  three  heating-chambers  are  connected  end  to  end  by 
means  of  flues,  and  each  chamber  is  provided  with  a 
number  of  transverse  partitions,  branching  alternately 
from  the  opposite  sides,  so  that  the  products  of  com- 
bustion are  compelled  to  take  a  zigzag  course  through 
them.  If  desired  the  chambers  may  be  divided  into  halves 
by  transverse  or  lateral  walls,  and  the  flues  and  dampers 
so  arranged  that  either  half  of  the  oven  may  be  heated 
•alone.  By  means  of  other  dampers  the  two  ovens  may  be 
heated  separately  or  simultaneously.  An  air-chamber  in 
immediate  connexion  with  the  furnace  is  provided  to  carry 
off  surplu*  heat  in  case  the  lowest  oven  becomes  too  hot. 
The  lower  oven  being  the  hottest  is  preferable  for  baking 
biscuits,  &c.,  and  is  provided  for  the  purpose  with  an  endless 


chain  operated  by  sprocket  wheels  fixed  outside  the  ends 
of  the  oven  and  driven  by  external  power.  Trays  to  carry 
the  biscuits  are  pivoted  to  the  chain.  The  upper  oven  is 
more  suitable  for  baking  bread. — H.  T.  P. 


Improvements  in  Soda  and  other  Mineral  Waters  and  the 
Mode  of  Preparing  Same.  A.  W.  Orr  and  F.  H.  Orr, 
Dublin.     Eng.  Pat.  2817,  February  13,  1892. 

Mineral  waters  may  be  thoroughly  saturated  with  carbonic 
acid  by  generating  the  gas  in  the  waters  themselves.  This 
end  may  be  attained,  for  instance,  ly  the  decomposition  of 
a  sodium  bicarbonate  solution  with  hydrochloric  acid  in  a 
closed  vessel,  from  which,  for  purposes  of  a  better 
absorption  of  the  evolved  gas,  the  air  is  exhausted  before 
adding  the  acid. — II.  A. 


Improved  Means  for  Preserving  Egg.-,.  G.  Farquhar  and 
R.  North,  London.     Eng.  Pat.  15,128,  August  23,  1892. 

The  eggs  are  dipped  into  a  strong,  warm  solution  of 
gelatine,  allowed  to  dry,  and  wrapped  in  Ihin  paper.  The 
hard  film  of  gelatine  is  said  to  completely  protect  the  eggs 
from  all  injurious  external  influences,  so  that  they  may  be 
stored  for  a  long  time,  shipped,  &c.,  without  deterioration.  j 
— H.  T.  P. 

An  Improved  Process  for  Treating  Salt  for  Medicinal 
and  Dietetic  Purposes.  W.  T.  Thorp,  Glossop.  Eng. 
Pat.  20,070,  November  8,  1892. 

The  object  of  this  invention  is  the  production  of  cheap  and 
palatable  preparations,  suitable  for  use  in  mediciae  or  as 
dietetic  articles  of  food,  &c.  The  desired  ingredients  are 
dissolved  along  with  salt,  the  solution  slowly  evaporated  to 
dryness  during  constant  stirring,  and  sieved.  As  an 
example  an  alkaline  salt  suitable  for  dairy  purposes  may 
be  made  bv  the  following  formula  : — 

Parts. 

Salt 70 

Sodium  carl)Onate 15 

Sodium-])otassiuui  tartrate 10 

Sodium  phosphate  (desicc.)   5 

Oil  of  celery A  sufficiency  to  be  added  after  sieving. 

— H.  A. 


A  New  or  Improved  Process  for  the  Manufacture  of 
Bread  and  the  like  ivith  Extract  of  Malt.  W.  Paterson, 
Glasgow.     Eng.  Pat.  21,488,  November  25,  1892. 

Any  suitable  meal  or  flour  is  made  into  a  paste  with  warm 
water,  and  sufficient  boiling  water  then  stirred  in  to  raise 
the  temperature  to  190'  F.  When  cooled  to  150^  F.,  a 
quantity  of  malt-extract  (preferably  prepared  by  the 
inventor's  process;  I]ng.  Pat.  6337,  1890;  this  Journal, 
1890,  961)  equal  in  weight  to  about  one-fifth  of  the  flour 
employed  is  added,  and  the  mixture  gradually  heated  to 
165^  F.,  about  one-half  to  three-quarters  of  an  hour  being 
consumed  in  the  operation.  The  temperature  may  then  be 
raised  to  1 75'  F.  or  more,  in  order  to  kill  the  diastase,  or 
the  mass  may  be  cooled  at  once.  In  either  case  the 
mixture  is  incorporated  with  a  sufficient  quantity  of  dough, 
whether  in  the  fermented,  partially  fermented,  or  unfer- 
mented  state,  and  made  into  bread,  biscuits,  &c.,  in  the 
usual  way. 

Instead  of  the  above  malt-extract,  any  other  kind  of  malt 
extract,  or  an  infusion  of  malt,  or  ground  malt,  may  be 
employed.— H.  T.  P. 


(R)— SANITARY  CHEMISTRY. 


M 


The  Use  of  Stop-Cooks  made  of  Alloys  of  Lead.   C.  Engler 
and  G.  Rupp.     Dingl.  Polyt.  J.  1S92,  284,  300—301. 

According  to  the  German  law,  no  vessel  to  be  used  for 
the  preparation  or  storing  of  any  article  of  food  or  drink 
must  contain  more  than  10  per  cent,  of  lead.  By  one  of 
the   clauses,  however,  this   regulation  is   limited  to   those 
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portions  of  the  apparatus  which  come  into  direct  com- 
iiiunication  with  the  contents;  and  for  this  reason  a  large 
niiinher  of  .sto])-coeks  are  still  employed,  which  are  fitted 
with  ii  initallic  plu>r,  the  lead  in  which  often  rises  far  above 
tlie  lefjai  limit.  ']  lie  plu«s  are  made  of  an  alloy  of  tin  ami 
lead,  and  work  in  a  wooden  casing.  The  authors  have 
examined  ;j3  of  such  cocks  and  find  the  percentage  of  lead 
to  vary  from  3*1  to  93 '8,  the  average  being  -IG'o. 

To  observe  the  action  of  licjuids  on  these  alloys,  they 
prepared  large  flasks  containing  from  6  to  10  litres,  fitted  at 
the  bottom  with  an  aperture  into  which  the  cocks  were 
fixed.  The  flasks  were  filled  with  brandy  (containing 
0"070S  per  cent,  of  acetic  acid),  wine  (with  0'65  per  cent, 
of  tartaric  acid),  and  vinegar  (4  per  cent.),  and  they  were 
emptied  after  various  intervals  and  the  lead  estimated  as 
metal.  Three  different  cocks  were  tested,  containing — 
1.,  33-0;  II.,  51-0;  and  III.,  86-5  per  cent,  of  lead 
respectively,  the  results  being  given  in  the  tables  :  — 

Brandy. 


— 

After  1  Hour. 

6  Hours. 

12  Hours. 

24  Hours. 

I. 
11. 
III. 

Traces 

Traces 
0-00034 

Considerable  Considerable 
traces.            traces. 
0-000;j2              0-0055 

0-000fi8              0-0(61 

Wl.NK. 

I. 
II. 
III. 

0-00164 
0- 03274 
0-03J05 

0-00246 
0- 00330 
0-00240 

0- 00:05 

0-03290 
0-00.243 

0-03274 
0-03342 
0- 00340 

VlXEGAK. 

I. 
II. 

III. 

0-oois 
o-ooii 

0-0072 

0-0027 
0-0031 

o-ow.-i 

0-oois 

0-0J42 
0-0075 

0-flflil 
0-0056 
O-00S2 

-F.  H.  L. 

Contributions  to  our  Knowledge  of  Carbon  Bisulphide 
Poisoniny.  Alex.  Westberg.  Inaug.  Dissert.  Dorpat. 
1891.     Zeits.  Anal.  Chem.  31  [4],  484—486. 

The  author  shows  that  carbon  bisulphide,  however  it  finds 
its  way  into  the  body,  according  to  the  amount  and  duration 
of  action,  is  capable  of  decomposing  the  blood,  a  decomposition 
which  finds  its  expression  in  the  formation  of  metha;mo- 
globin,  with  destruction  of  the  blood  corpuscles.  The  latter 
is  demonstrable  by  microscopic  examination. 

The  xanthic  acid,  which  in  the  body  decomposes  into 
carbon  bisulphide  and  alcohol,  exerts  no  specially  powerful 
action  on  the  blood,  that  action  being  commensurate  with 
the  amounts  of  carbon  bisulphide  set  free. 

In  most  cases  of  carbon  bisulphide  poisoning,  especially 
in  chronic  cases,  the  substances  can  be  detected  in  the 
blood.  For  this  purpose  1-2  to  l.i  cc.  of  the  blood  to  be 
examined,  immediately  taken  from  the  veins,  are  introduced 
into  a  distillation  flask,  at  once  mixed  with  half  its  weight 
of  distilled  water,  and  distilled  in  vacuo,  with  continual 
passage  of  a  stream  of  carbonic  acid  or  hydrogen.  As 
receiver,  a  pair  of  test-tubes  united  together  (A.  W.Hof- 
jmann's  method)  were  used,  each  being  half  tilled  with  caustic 
soda  solution,  on  the  surface  of  which  was  a  layer  of  an 
ethereal  solution  of  triethj-lphosphine. 

The  precipitates  obtained  after  filtering  through  asbestos 
and  drying  in  vacuo  were  too  small  for  weighing,  and  so 
the  amount  as  representing  the  carbon  bisulphide  was 
judged  by  the  appearance  of  the  precipitates  (this  Journal, 
1893,  293).— J.  C.  C. 


Phi/s.'o'oyica'.  Action  0/  Sulphuretted  Hydrogen.     K.  U. 
Leluiiann.     Arch.  Hyg.  14,  13.j. 

TuK  highest  endurable  percentage  of  sulphuretted  hydrogen 
in  tlie  air  is  0-01  per  cent,  if  it  be  breathed  for  any  con- 
siderable time,  and  0-02 — 0-03  per  cent,  for  periods  not 
exceeding  two  hours.     0  1  per  cent,  proves  ra[>iJlv  fatal. 

--B.  U. 


Lead  Puisoni.i'j  among  Glass  Polishers.     Engineering 
and  Mining  Journal. 

At  the  town  of  I};iccarat,  in  the  east  of  France,  a  great 
glass-making  centre,  there  have  been  many  cases  of  lead 
poisoning  among  the  polishers  of  crystal  glass.  It  is  stated 
that  at  one  works  no  tewer  than  39  out  of  the  200  polishers 
h-ive  suffered  from  lead  poisoning.  In  some  cases  repeated 
attacks  have  occurred  in  the  same  individual.  One  case 
ended  in  death  and  seventeen  operaiives  were  obliged  to 
leave  the  biisin'sFs.  The  polishing  is  done  with  so  called 
"  tin  ashes,"  which  coi:sists  of  kad  stannafe,  prepared  by 
calcining  three  parts  of  lead  with  one  of  tin.  The  polishing 
is  done  wet,  but  a  portion  of  the  powder  dries  and  forms  a 
dust  which  is  inhaled  by  the  workmen.  Of  course,  attempts 
were  made  to  find  some  efficient  substitute  for  '•  tin  nslies." 
Metastannic  acid,  prepared  by  acting  on  graimlatcd  tin  with 
strong  nitric  acid  and  a  gentle  heat,  was  first  fried,  but  was 
found  to  be  unsuitable  alone.  It  was  therefore  mixed  with 
half  its  weight  of  tin  ashes,  and  this  mixture  has  given 
satisfaction  both  as  a  polisher  and  on  account  of  its  freedom 
from  danger.  It  cont  .ins  only  20  per  cent,  of  lead  as  corn- 
pared  with  61  per  cent,  in  the  tin  ashes. 
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Improvements  relating  to  the  Treatment  of  Sewage  and 
other  Refuse,  and  to  Apparatus  therefor.  A.  Levieux, 
Brussels.     Eng.  Pat.  1567,  January  26,  1892. 

The  heat  produced  by  the  burning  of  town  refuse  is 
employed  in  the  distillation  of  sewage,  for  the  production  of 
ammonia,  tar,  animal  black,  and  lighting  gas,  and  for  the 
production  of  lime  and  cement.  The  apparatus  consi.sts  of 
an  improved  blast-lime  furnace  placed  between  four  furnaces 
for  incinerating  sewage,  the  waste  heat  of  which  passes  into 
the  furnace  charged  with  limestone,  with  inferior  fuel,  or 
town  refuse,  &c.  The  cost  of  heating  the  lime  furnace  is 
low,  and  the  ashes  may  be  used  for  the  introduction  of  lime 
into  the  retorts  containing  animal  matter,  or,  when  suitable, 
for  making  mortar.  The  large  quantity  of  lighting  gas 
produced  from  the  animal  waste  may  be  used  for  lighting, 
the  works  or  for  heating  the  retorts. 

The  interior  of  the  lime  furnace  is  provided  with  inclined 
grates,  which  are  of  use  in  obviating  the  caking  together  of 
the  materials,  which  may,  moreover,  bo  introduced  wheik 
quite  wet.  There  is  also  a  drying  chamber  provided  with 
inclined  grates  in  which  the  sewage  may  be  dried,  partly  by- 
draining  and  partly  by  m^ans  of  hot  air,  before  being 
introduced  into  the  retorts.  The  advantages  claimed  are 
the  much  reduced  cost  of  the  incineration  of  town  refuse, 
and  the  production  of  large  amounts  of  animal  black, 
ammonia,  tar,  and  lighting  gas  by  the  destruction  of  animaj  . 
matter.— X.  H.  J.  M. 


A   Neic    and    Improved   Method  for   the    Purification  of 

Seicage  and  Waste  Water  from  Manufacturing  Processes. 

H.    Grimshaw,    Manchester.     Eng.    Pat.    6731,    April  8, 

1892. 

Oxide  of  iron  obtained  in  the  ji.anufaclure  of  zinc  chloride 

or  that  obtained  as  a  by-product   in   the   manufacture  of 

aniline,  is  mixed  with  about   an  equal  amount  of   quiekUme 

and    some  water,  and  ground  in  an  ordinary  mortar  mill. 

The  mixture  is  added,  preferably  after  having  been  kept  for 

a  few  days,  to  sewage  in  the  proportion  of  a  ton  to  a  million 

gallons.     When  the  water  is  alkaline  a  part  of  the  lime  may 

be  omitted,   and  when  there  is  much  iron  and  aluminium 

compounds  present,  acid  may  be  added  before  treating  with 

the   iron   and   lime  mixture.       To   effect   the   removal   of 
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organic  nitrogen,  the  water,  after  being  allowed  to  subside 
and  run  off.  is  treated  with  a  little  ferric  chloride  or  sulphate, 
or  with  acid  and  sodium  nitrate.  The  oxides  of  iron  may 
also  be  mixed  \ritb  gravel  or  coke.  Sec,  and  used  as  a  filter. 

—X.  H.  J.  M. 


Improved  Apparatus  for  Sterilising  Water.  T).  Grove, 
Berlin,  Germany.  Eng.  Pat.  20,568,  November  14, 
1892. 
Br  means  of  this  apparatus  water  is  sterilised  by  being 
boiled :  the  boiled  water  is  then  passed  through  a  pipe 
Avhich  encircles  the  greater  part  of  the  inlet  pipe,  and  is  thus 
soon  cooled  and  suitable  for  drinking.  At  the  same  time 
the  inflowing  water  becomes  heated  before  entering  the 
heating  body  where  it  is  boiled.  By  means  of  a  disc 
mounted  on  the  spindle  of  the  gas  tap,  having  an  opening 
corresponding  with  the  water  tap  (situated  just  below  the 
gas  tap),  the  water  tap  can  only  be  opened  after  the  gas 
tap  has  been  opened.  There  is  also  an  arrangement  by 
means  of  which  the  boiling  water  can  be  drawn  off  if 
required. — X.  H.  J.  M. 

(  O— DISINFECTANTS. 
PATENT. 

An  Improved  Insecticide  and  Anticryptogamic  Composition 
for   the   Treatment   of  Plants.     S.  Pitt,   Sutton.     From 
Schloesing  Freres,  Marseilles.     Eng.  Pat.  20,785,  Novem- 
ber 16,  1892. 
Tobacco  liquor  (1  to  5  per  cent.)  is  added  to  the  purifying 
matters  from    gasworks,    after  the    removal    of    cyanides ; 
copper   sulphate   (8  to  10  per  cent.)    may  also   he  added. 
Suitable   gasworks  matter  is    such  as  contains  25 — 30  per 
cent,  of  finelj'-divided  sulphur  with  ferric  oxide  and  tarry 
matter.     The  mixture  is  dried  at  a  low  heat   and  triturated 
very  finely. — N.  H.J.  M. 


XIX.-PAPER.  PASTEBOARD.  Etc.  ! 

The  Chemistry  (f  the  Sulphite  Process  of   Wood-boiling. 
A.  Harpf.     Dingl.  Polyt.  J.  286,84,  112. 

This  paper  contains  the  results  of  an  extended  series  of 
observations  on  the  conduct  of  the  Mitscherlich  process. 


A.  Preparation  of  the  Solution. — This  part  of  the 
author's  work  has  already  been  published,  for  the  most 
part,  in  the  Papierzeitung,  Nos.  76  and  78,  1891,  and  Nos. 
53,  54,  56,  57,  1892  (this  Journal,  1832,  452), 

B.  The  "  Boiling '"  Process. — This  almost  resumes  the 
contents  of  previous  publications,  viz.,  Nos.  66,  68,  70,  72, 
74,  80,  1891,  and  28,  38,  39,  1892.  The  author's  statistics 
are  given  in  tabular  form,  and  are  further  illustrated  by 
diagrams.  His  views  on  the  chemistry  of  the  process  are 
chiefly  confined  to  a  study  of  the  changes  in  the  distribution 
of  the  inorganic  constituents  of  the  boiling  solutions,  and  he 
appears  to  be  unaware  of  the  theoretical  work  which  is 
being  done  from  the  point  of  view  of  the  organic  constituents 
of  the  wood,  which  undergo  solution  in  the  process.  At  the 
conclusion,  however,  he  briefl}-  notices  the  work  of  Lindsey 
and  Tollens.  Zeits.  ang.  Chem.  5,  1892  (see  also  this 
Journal,  1892,  835,  anl  1893,  287).— C.  F.  C' 


Japanese  Papers.     G.  Lauboeck.      Mitt.  K.  K.  tech.  Gew. 
Mus.  Wicn.  1893,  11. 

The  author  has  investigated  samples  of  hand-made  and 
machine-made  paper  supplied  by  the  Fuji  Paper  Co.,  Lim., 
of  Fujigori,  and  made  from  indigenous  bast  fibres. 

The  investigations  comprised  six  specimens  ;  four  were 
made  from  the  Mitsumata  fibre  (_Edgeuorthia  papyrifera), 
and  in  this  group  the  machine-made  specimen  is  included, 
one  from  the  Kodsu  fibre  (^Broussonetia  pap.)  and  one 
from  the  Gampi  fibre  (  Wiegstromia  canescens). 

The  following  are  the  manufacturing  details  of  the 
papers  : — 

Specimen  No.  1. — Machine-made. — Raw  fibre  boiled 
with  caustic  soda.  Paper  made  from  unbleached  pulp  sized 
with  1  '5  per  cent,  of  resin  and  2  per  cent,  of  alum. 

.  Handmade. — Boiled  with  soda,  but  unbleached. 

3.  Hand-made. — Boiled  with  lime  and  unbleached.  It  is 
to  be  noted  that  the  ash  in  this  paper  amounted  in  conse- 
quence to  8  •  1  per  cent. 

4.  Hand-made. — Particulars  not  given. 

5.  Hand-made. — Boiled  with  soda  and  bleached  with 
bleaching-powder  solution. 

6.  Hand-made.  —  Boiled  and  bleached.  This  paper 
weighed  only  5'7  grms.  per  square  metre. 

The  subjoined  table  contams  the  results  (mean  numbers) 
of  the  author's  determinations  : — 
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Mitsumata. 

i. 

3-30 

1  (54 

2-20. 

2-62 

8.366 

4,123 

6,245 

2-41 

6,766 

26-4 

0-0G5 
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Kodzu. 

3. 

I06 

1-00 

1-54 

2-00 

6,296 

3,536 

4,916 

1-77 

5,349 

17-7 

0-044 

8-1 
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Mitsumata. 

4. 
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1-90 
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6,102 

7.445 

1-73 

8,145 

10-9 

0-020 
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Gampi. 

3. 
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6. 

•• 

•• 

3-7 
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2-9 

s-0 

Mitsumata. 

Of  the  above,  No.  1  is  machine-made,  Nos.  2—6  inclusive  are  l.and-made  papers. 

(a )  and  (6)  refer  to  the  two  "  dimensions  "  of  the  p^per  in  the  dir'ections  of  which  the  strijjs  are  cut  for  the  tests 


With  regard  to  the  2\Iitsumata  bast,  it  is  to  be  noted  that   '       The  strengths   of  these  papers  are  comparatively  high  ; 
the  ultimate  fibres  a^e  long  (10  mm.  average)  and  slender      and  these    pulps,    worked    by    European    methods,   would 


(0-007    to   0  0C4    mm.    diameter);    the     extremties 
rounded,  with  a  tendencv  to  bifurcation. 


evidently  give  exceptional  products. — C.  F.  C. 
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Sulphite  Wood-Pulp  Liquor.  J.  B.  Lindsey  and  B.  Tollens. 
Inaupural  dissertation,  Gi>ttingen,   1891.     Zeits.   f.   an^. 


Chcm.  1892,  154 


-158. 


The  liquor  expeiinieutcd  with  was  prepared  by  the  Kitter- 
Kelliier  process.  It  was  yellow  and  almost  clear,  and  when 
fresh  smelt  slifrhtly  of  siili)huroiis  acid,  the  (iiiantity  of 
which  was  increased  by  he:itiii-i  with  dilute  sulphuric  acid. 
It  had  a  specific  gravity  of  T 05."),  decolorised  iodine  solu- 
tion, and  strongly  reduced  Fehling's  solution  on  warming — 
a  result  not  to  be  ascribed  to  the  sulphurous  acid  present, 
•as  tliis  has  no  such  action  in  alkaline  solution.  I'henyl- 
hydrazin  acetate  gave  a  fairly  copious  yellow  turbidity, 
which  became  darker  on  standinjjand  finally  separated  as  a 
dark,  tarry  mass.  A  j>recipitafe  of  barium  sulphate  was 
produced  on  adding  barium  chloride  to  the  wood-pulp 
solution  after  the  addition  of  hydrochloric  acid  ;  lead  acetate 
gave  a  dense  yellow  preci[>itate,  leaving  the  filtrate  clear 
and  colourless.  A  solution  of  gelatin  gave  a  grey  precipitate 
which  cohered  in  clots  on  stirring. 

Seeing   that,    according    to    Wehmer   and   Tollens,    tlie 
formation    of  levulinic  acid  on  heating  organic  substances 
with    hydrochloric    acid    is    a   certain    indication    of    the 
presence  of  hexacarbohydrates,  the  fact  that  only  a  small 
quantity  of  the  silver  salt  could  be  obtained  from  sulphite 
liquor    goes     to     show     that    lignin   does    not    fall    into 
this  class  of  bodies.     A  trace,   at  most,   of  dextrose  was 
found    by    the     saccharic     acid     reaction    of     Gans    and 
Tollens.      The  presence  of  a  small  quantity   of  galactose 
or  galactan  was  recognised  by  the  formation  of  mucic  acid. 
Mannose  was  detected  by  the  formation  of  its  hydrazone, 
svhich    melted   at    187'^   C.,   and  was  further  identified  by 
its  ultimate  analysis    and  behaviour  on  polarisation.     The 
quantity  obtained   was  3'4  grms.   of   the  hydrazone  from 
500  cc.  of  the  liquor,  which  was  increased  to  5  grms.  when 
inversion  had  been  previously  performed.     Pentoses  were 
recognised  by  means  of  the  furfurol  reaction,  furfuramid 
melting  at  114^  C.  being  ultimately  obtained.     On  evaporat-   | 
ing  the  liquor  to  a  syrup,  adding   alcohol,  and  boiling,   a   ; 
considerable    amount    of    gummy    matter    separated    out.   | 
After  this  had  been  removed  and  the  filtrate  hydrolysed 
with  sulphuric  acid,  and  again  freed  from  residual  gummy   j 
matter,  the  final  alcoholic  extract  had  an  odour  of  vanillin, 
and  gave  the  phloroglucin  reaction  for  vanillin  ;  the  presence 
of  xylose  \7as  negatived  by  the  spectroscopic  examination 
of   the  alcoholic  solution  of  the  phloroglucin  precipitate,   j 
It  therefore  appears   certain  that  vanilla,  or  some  closely   l 
analogous  body,  must  be  present  in  sulphite  liquor,  although   ] 
it  has  not  been  isolated  in  the  crystalline  state. 

An  c'tperiment  was  made  to  ascertain  the  capability  of  the 
liquor  of  fermenting.  The  sulphite  was  decomposed  by  a 
slight  excess  of  sulphuric  acid,  and  fermentation  effected 
by  fresh  yeast,  with  the  addition  of  a  small  amount  of 
nutritive  material  derived  from  the  same  yeast.  From 
1  litre  of  the  liquid  thus  treated  0  456  per  cent,  of  alcohol 
by  volume,  was  obtained.  This  was  increased  when  previous 
hydrolysis  with  sulphuric  acid  had  been  resorted  to,  to 
O"  675  per  cent.  Therefore,  out  of  a  total  amount  of  solid 
matter  of  9-46  per  cent.,  not  more  than  about  1-2  per  cent, 
consists  of  fermentable  carbohydrates. 

The  cause  of  the  yellow  precipitate  with  lead  acetate 
{^v.  s.)  was  investigated.  A  portion  of  the  fluid  from  which 
sulphuric  acid  had  been  eliminated  by  means  of  baryta 
water  was  precipitated  with  lead  acetate,  and  the  precipitate 
analysed.  It  had  a  composition  of  which  the  organic 
portion  was  expressed  by  the  formula  QjEvfjOi^  or  Co^Hj^Oi;. 
The  crude  lead  precipitaf^  was  decomposed  with  sulphuric 
acid,  and  the  excess  of  acid  removed  by  digestion  with  a 
second  portion  of  the  precipitate,  and  the  resulting  solution, 
which  gave  no  reaction  with  phloroglucin,  concentrated  and 
diluted  with  alcohol.  A  grey  flocculent  precipitate  was 
produced,  which,  after  purification  by  means  of  alcohol  and 
ether  and  drying  over  sulphuric  acid,  gave  results  corre- 
sponding to  the  formula  C;,;H.j|jSOi.  or  C;^II;4(CH3).2SOio. 
The  filtrate  from  this  grey  body  yielded  on  evaporation  to 
dryness  a  substance  of  the  formula — 

which  reduced  Fehliug's  solution.     A  substance  was  also 
precipitated   from    the  original  sulphite   liquor   by   hydro- 


chloric acid,  to  which  was  assigned  the  formula  CofillaoSOjo. 
and  a  brominated  derivative  was  also  obtained  C.,,-,H2,Ur^S(J,, . 
The  authors  deduce  from  these  observations  that  the  gummj- 
material  from  |which  the  above  sulphur -containing  bodies 
are  formed  has  the  composition  C2,H2,(CH;,)20,.j  or 
Co,H25(Cir()_0,2,  assuming  that  the  sulphur  is  not  in  direct 
union  with  oxygen.  Should  the  contrary  be  true,  and  the 
sulphur  be  present  as  a  sulphonic  group,  the  above  formula 
would  be  reduced  by  two  or  three  atoms  of  oxygen. 
According  to  Mitscherlich,  sulphite  liquor  contains  tannin, 
a  supposition  upheld  by  its  behaviour  with  gelatin,  hide 
powder,  and  lead  acetate ;  but  opposed  to  this  is  the 
absence  of  the  reaction  with  iron  salts  and  the  divergence  in 
composition  noted  above.  Nevertheless,  if  it  be  assumed  that 
the  sulphur  is  present  as  a  sulphonic  group  in  the  substance 
capable  of  precipitating  gelatin,  a  resemblance  to  the  bodies 
prepared  from  sundry  phenols  by  Schiff,  which  he  termed 
"  sulphurised  tannins,"  becomes  apparent,  as  they  also  fail 
to  give  the  iron  reaction. — B.  B. 


Liquid  Sulphurous  Acid.     K.  Barth.     Papier  Zeit.  17, 
1918. 

See  under  VII.,  page  262. 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

The  Dissociation  of  Barium  Peroxide.     H.  Le  Chatelier 
Comptes.  Rend.  1892, 115,  654—656. 

According  to    the    author,    the    dissociation    of   barium 
peroxide   is   a  much  less  simple  phenomenon  than  might 
a  priori  be  supposed.     It  requires    the    presence  of  water 
vapour,  and  a  fused  mixture  of  barium  hydroxide  (2  parts) 
and  barium  peroxide  (1  part)  appears  to  be  the  intermediary 
substance    in   the     decomposition.       The    fused    mixture 
is  formed  when  moist  air  is  passed  over  baryta  at  20"  ;   it 
only  solidifies  at  450^.     Barium  peroxide  is  prepared  by 
heating  the  more  or  less  hydrated  peroxide  in  a  current  of 
pure,  dry  oxygen  until  no  more  water   is   given  off.     The 
product  contains  the  minimum  quantity  of  moisture  which  is 
necessary   for   the   absorption    of   oxygen.     The   observed 
pressures  are  much  higher  at  the  commencement  than  at 
the  end  of  the  decomposition.     The  limiting  pressure  of  the 
dissociation  has  a  value  which  is  theoretically  infinite  when 
the   product  is   saturated   with  oxygen  and   no   baryta  is 
present.     The  pressure  diminishes,  however,  as  the  decom- 
position  proceeds,   until    sufficient    anhydrous    baryta    is 
formed  that  a  portion  remains  in   the  solid  state ;   it  then 
becomes  constant  until    all  the  barium  peroxide  exists  in 
solution  in  the  fused  mixture,  when  it  gradually  decreases, 
and  reaches  its   vanishing  point  when   the  decomposition  is 
complete.     The  importance  of  the  degree  of  decomposition 
compatible  with  the  maintenance  of  a  constant  pressure  is 
the  more  considerable  the  less  the  quantity  of  water  present 
in  the  mass,  but  at  the   same  time  a  state  of  equilibrium  is 
established  more  and  more  slowly.     The  period  of  constant 
pressure  disappears  when  the  proportion  of  water  reaches  a 
certain  limit,   which    varies  inversely   as   the  temperature, 
bein?   equal  to   10  per   cent,  at  450^     The  mass  is  then 
completely   fused.      The   pressure    of    the    water   vapour 
contained  in  the  oxygen  exerts  no  influence  on  the  pressure 
of  the  oxvo-en  itself,  provided  barium  monoxide  and  dioxide 
are  present  in  the  free  state  ;  it  is,  however,  of  considerable 
importance    in   the   manufacture   of   oxygen  from   barium 
peroxide.     If  the  tension  of  the  water  contained  in  the  air 
employed  for  regenerating  the  peroxide  has  not  exactly  the 
riirht  value,  there  will  be  a  fixation  or  elimination  of  water, 
and   consequently  a  change  in   the  proportion   of   fusible 
matters.      If    this   diminishes    too   much    the   fixation    of 
oxysen  is    impossible ;  if   it    increases   too   much    all  the 
barium  peroxide  fuses  and  is  rendered  unavailable. 

A.  R.  L. 
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A     New     Process    for    the    Preparation    of   Acetylene. 

L.  Maquenne.  Compt.  Eend.  1892, 115,  558 — 561. 
Whkn  a  mixture  of  barium  carbonate  (26*  5  grms.), 
maojnesiuiD  powder  (lO'Sgrms.),  and  charcoal  (4  grm?.), 
contained  in  an  iron  bottle  of  700  cc.  capacitj-,  furnished 
with  a  tube  2  cm.  in  internal  diameter  and  30  cm.  in  length, 
is  heated  in  a  Perrot's  furnace  for  four  minutes,  the 
following  reaction  occurs  :  — 

BaCOa  +  3  Mg  +  C  =  BaC,  +  3  MgO 

The  tube  is  then  closed,  and  the  bottle  rapidly  cooled  by 
sprinkling  it  with  water.  The  amorphous,  grey,  friable 
product  yields  acetylene  on  treatment  with  water  or  with 
other  hydroxylated  compounds,  due  to  the  presence  of 
barium  carbide  BaCo  (see  Comp.  Rend.  114,  361).  100  grms. 
of  the  above-described  product,  furnish  5200— .')400  cc.  of 
acetylene,  containing  2 — 3  per  cent,  of  hydrogen.  By 
employing  calcium  or  strontium  carbonates  instead  of 
barium  carbonate,  the  yield  of  acetylene  was  much  less. 
(See  this  Journal,  1893,  178).— A.  B."L. 


'  Oil  of  Cinnamon.  J.  Weber.  Arch.  Pharm.  230,  241. 
The  oil  from  the  leaves  consists  chiefly-  of  eugenol,  together 
with  sma'ler  quantities  of  a  terpene  and  cinnamic  aldehyde. 
Pinene  and  cineol  do  not  appear  to  be  present.  The  oil 
from  the  root,  as  commercially  designated,  also  has  eugenol 
as  its  main  constitutent,  and  in  addition  safrol  and  benzal- 
dehyde  in  small  quantity  ;  it  also  contains  a  larger  proportion 
of  terpencs. — B.  B. 


The  Action  of  Hydriodic  Acid  on  Cinchonidine.     G.  Xeu- 
raann.     Monatsh.  Chem.  1892,  13,  651  —  662. 

CiNCHOxiDiNE  takes  up  1  mol.  of  hydriodic  acid  to  form 
the  hydriodide  CnH.oXoO.HI.  This  body  when  de- 
composed does  not  yield  cinchonidine,  but  an  isomeric 
base,  and  the  product  obtained  is  a  different  one  according 
to  whether  caustic  potash  or  silver  nitrate  is  employed  in 
the  decomposition. — C.  A.  K. 


Some  Decompositions  of  Cinchonine.     G.  Pum.     Monatsh. 

Chem.  1892,  13,  676—690. 
The  hydriodic  acid  addition  products  of  cinchonine, 
^-cinchonine,  and  iso -cinchonine,  undergo  varying  decompo- 
sitions according  to  the  reagents  employed.  Cinchonine 
tri-hydriodide,  CiyH^XoO .  3  HI,  with  alcoholic  caustic  potash 
yields  cinchonine  and  iso-cinchonine  ;  with  silver  nitrate 
^-cinchonine  and  iso-cinchonine  are  formed.  iS-cinchonine 
tri-hydriodide  forms  /8-cinchoniue  and  iso-cinchonine,  both 
with  alcoholic  caustic  potash  and  with  nitrate  of  silver. 
The  tri-hydriodide  of  iso-cinchouine  is  decomposed  into 
7-cinchonine  and  iso-cinchonine  by  alcoholic  potash.  The 
tri-hydriodides  of  these  four  bases  are  so  much  alike  in  all 
their  properties,  beyond  their  decomposition  products,  that 
they  must  be  regarded  as  identical,  ^^hilst  of  the  three 
isomeric  bast  s,  cinchonine,  iso-cinchonine,  and  /3-cinchonine, 
the  first  appears  to  be  the  least,  the  last  the  most  stable. 

— C.  A.  K. 


Laulaniie.     G.  Goldschriiiedt.      Monatsh.   Chem.    1892, 

13,  691—696. 
The  author  finds  that  pure  laudanine  is  optically  inactive, 
in  opposition  to  Hesse's  statement  that  it  is  active,  whilst 
some  of  its  salts  are  not.  With  ferric  chloride  an  emerald- 
green  coloration  is  produced.  Analysis  points  to  the 
formula  C._,|jHc5N04,  thus  confirming  the  experiments  of 
Hesse.  Laudanine  contains  three  methoxv-groups  and  one 
hydroxy-group,  and  is  isomeric,  but  no"!  identical  with 
tetrahydropapaverine.  On  oxidation  with  potassium  perman- 
ganate, meta-hemipinic  acid  is  formed.— C.  A.  K 


Volumetric  Estimation   of   the    Alkaloids. 
Compt.  Rend.  1892,  115,  512. 

See  under  XXIIL,  page  294. 


L.    Barthe-.. 


PATENTS. 


Improvements  in  the  Mamifacture  of  Para-phenetoV 
Carbamide  and  Pnra-anisol  Carbamide  and  thtir  Amido- 
derivates.  J.  Berlinerblau,  Sosnowice,  Russian  Poland.. 
p:ng.  Pat.  1808,  January  29,  1892. 

The  patentee  first  prepared  para-phenetol  carbamide — 

^O.C.Hs  (1) 

\N<^ 

^CO.NHo  (4) 

by  the  action  of  potassium  cyanide  on  para-phenetidine- 
hydrochloride.  This  body  has  an  extremely  sweet  taste 
and  is  inocuous  when  taken  internally,  thus  being  capable 
of  utilisation  as  a  substitute  for  sugar.  Owing  to  the 
poisonous  character  of  the  potassium  cyanide  employed,, 
however,  the  manufacture  of  the  carbamide  from  this  source 
was  without  value.  The  present  process  for  the  preparation 
of  the  same  body  is  based  upon  the  action  of  carbonyl 
chloride  on  1-4  phenetidine  in  benzene  solution.  Inter- 
mediate products  are  formed  which  are  decomposed  by 
ammonia  with  the  formation  of  the  carbamide.  The- 
following  equations  illustrate  the  changes  that  occur:  — 

I. 
/OC0H5  /O.CHj 

CfiH  /        '        -t-  CO.Cl.  =  C^U,<r  '  +  HCB 

\nh.  ■  \nh.co.ci 

1:1  Phenetidhis  carbonyJ  chlori'le. 
or — 

/  OC.H3  /  OCoHs 

CcH,  <  +  COCl.,  =  C,,H,  <        '  -I-  2  HCl 

^NH^  '  \N  =  C0 

l:i  PhsnetoUsocyanats. 

ir. 
OC2H5  /  OC2H3 


^6^4 


/ 


-(-NH.  =  CnH, 


NH.CO.Cl 


/ 

\ 

Plwnetol  carbamide. 


NH.CO.NK, 

oca., 


+  HCT 


C«H/  +1^E,  =  C,U,- 

\  N  -  CO  \  NH  .CO .  NH 


Phenetol  carbamide  forms  white  needle.",  melting  at 
160°  C,  which  dissolve  readily  in  hot  water,  but  with 
difficulty  in  cold.  The  corresponding  methoxy-compound 
is  similarly  prepared  from  anisidine.  This  also  possesses 
a  sweet  taste,  as  do  the  amido-compounds  prepared  from 
both  the  carbamides  by  the  reduction  of  their  monc-nitro 
derivatives. —  C.  A.  K. 


Mamifacture  of  Ethoxyphenybnethylpyrazolone  and 
of  Para-ethoxy-l  Phenyl  2  :  3,  dimethyl-5  pyrazolone. 
O.  Imray,  London.  From  Die  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Hoechst-am-Main, 
Germany.    Eng.  Pat.  2617,  February  10,  1892. 

Para-phenetidike  when  diazotised  and  then  reduced  witb 
stannous  chloride  in  alcoholic  solution,  is  converted  into 
para-ethoxy-phenyl  hydrazine,  which  may  be  recrystallisecl 
from  ether  and  melts  at  74°  C.  The  hydrazine  condenses 
with  acetyl-acetic  ester  on  heating  to  foim  eltoxyphenyl- 
methylpyrazolone  according  to  the  equation — 

.O.C0H5 
C(iH4  <  +  CH3 .  CO .  CHo .  CO ,  OC0H5  = 

\NH.NH., 


C.Hj.O.CeH^-N  -  N  =--  C.CH3 


+  H.,0  +  C,H=.OH 


CO- 


-CHo 


Ethoxyphenylmeihylpyrazolerie. 
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The  product  recrystiillis'.tl  from  al-ohol  forms  compact 
crystals  meltiiip  iit  147'  C".  ;  they  dissolve  both  in  ucids  and 
in  alkalis,  and  f;ive  a  blue  coloration  with  ferric  chloride. 
When  hcrtted  with  mctliyl  iodide  in  presence  of  methjl 
alcohol  to  100°  C,  para-ethoxy-1  phenyl-2:3  diraethjl-.') 
pyrazolone  is  obtained,  beinpf  precipitated  from  the 
products  of  the  reaction  by  Ciuistic  soda,  as  a  thick  oil.  It 
is  purified  by  extraction  with  benzene,  from  which  it 
separates  in  com|)act  crystals  nieltinij  at  8'J  C,  readily 
soluble  in  water,  alcohol,  and  benzene,  but  with  difficulty  in 
ether.  With  ferric  chloride  a  red  solution  results,  whilst 
nitrous  aciJ  fr>rms  a  blue-green  solution  from  which  crystals 
of  th3  nitroso-body  are  rapidly  deposited. — C.  A.  K. 


"  An  Antipyretic  and  Anti-Xcurdbjic  (^hinolin"  Derivative 
and  ProccKses  for  tlte  Production  of  the  Same.  A.  Bang, 
Leeds.  From  G.  Adolf  Dahl,  Harmen,  Prussia.  Eng. 
IV.  3147,  February  18,  1892. 

OUTHOHYDROXY  -  KTHYL  -  ANA  -  AMIDO  -  Ql  1^'OLINE  hydro- 
chloride, previousl}'  patented  as  an  antipyretic  and  anti- 
neuralgic  (this  Journal,  1892,  o9),  is  converted  into 
ortho-hydroxy-ethyl-ana-monobenzoylamidoquinoline  when 
boiled  with  benzoyl  chloride.  The  new  base  forms  small 
yellow  crystals,  difficultly  soluble  in  water,  more  readily  in 
alcohol,  which  melt  at  20G'  C.  It  is  also  obtained  by  the 
action  of  beqzoyl  chloride  in  presence  of  caustic  soda  on 
the  free  hydroxyethylamido-cjuinoline.  The  product  thus 
got  is  purified  by  recrystallisation  from  alcohol.  It  is 
valuable  for  therapeutic  purposes  both  as  an  antipj-retic 
and  as  an  anti-Deuralgic. — C.  A.  K. 


Improvements  in  the  Manufacture  and  Production  of 
Pharmaceutical  Compounds.  B.  Willcox,  Lincoln's  Inn 
Fields,  Middlesex.  From  Farbenfabriken  vormals  Fried- 
rich  Bayer  and  Co.,  Elberfeld,  Germany.  P^ng.  I'at. 
34.3.>,  February  2  2,  1892. 

The  invention  relates  to  a  newprocess  for  preparing  the  acetyl- 
amido-fhenyl  salt  of  salicylic  acid  or  of  analogous  hydroxy- 
carboxylic  acids  described  in  the  specification  11,883,  July  11 , 
1891  (this  Journal,  1892,  708).  Instead  of  starting  from  the 
nitro-phenyl  salt  of  salicylic  acid,  acetyl-para-amido-phenol 
is  heated  for  1—2  hours  to  120"— 130^  C.  with  salicylic  acid 
in  the  presence  of  phosphorus  oxychloride  or  other  dehy- 
drating agent.  The  product  of  the  reaction  is  treated  with 
water,  when  the  acetyl  compound  remains  behind  and  can 
be  purified  by  recrvstallisation  from  alcohol.  It  is  advan- 
tageous to  effect  the  reaction  in  benzene  solution.  The 
following  equation  represents  the  change  : — 

/OH  /OH 

2QH/  +2C,h/  +  PO.Cl, 

\CO.OH  \  v  /  H 


^< 


CO.CH, 


/ 


OH 


'    '       ^  CO.CH, 


-^  3  HCl  -r  HPO, 


Acelylnmidophenylsnlicylate. 


—C.  A.  K. 


Manufacture  of  a  New  Compound  Resulting  from  the 
Reaction  of  a-Methyl-phoiyl  hydrazine  and  Salicylalde- 
hyde.  J.  Roos.  Frankfort-on-the-Maine,  Germany. 
Eng.  Pat.  3698,  February  25,  1892. 

Salicylaldehyde  reacts  readily  with  unsymmetrical 
a-methyl-phenyl  hydrazine,  a  molecule  of  water  being 
elimiuated  according  to  the  equation — 

/OH 
C6H3.N(CH3)XH,  +  C,H   / 

\COH 

=  CoH5.X(CH3)X  =  CH.C6H4.0H  +  HoO 
Salicylaldehyde  a-methylphenylhydrazone. 

The  reaction  takes  place  either  directlj"  or  may  be  effected 
in  a  solvent  such  as  methyl  or  ethyl  alcohol ;  no  heating  is 


required.  The  new  compound,  to  which  the  name  of 
"  antalgine"  is  given,  forms  white  laminated  crystals,  which 
melt  at  73'  C.  It  is  insoluble  in  water,  soluble  in  alcohol, 
ether,  &c.,  and  is  decomposed  on  boiling  with  hydrochloria 
icid  (concentrated).  It  i^  useful  for  therapeutic  purposes. 
— C.  A .  K. 

Manufacture  of  Beta-Amido  Crotonic  Anilide  and  of  Beta- 
Methyl- Amido  Crotonic  Anilide.  O.  Imray,  London. 
From  "  The  Farbwerke  vormals  Meister,  Lusius,  and 
Briining,"  Hoechst-or-thc-Maine,  Germany.  Eng.  Pat, 
4406,  March  5,  1892. 

By  the  action  of  ammonia  or  methylamine  on  acetylacetic 
anilide,  /3-aniido-crotonic  anilide  or  its  methyl  derivative 
are  readily  prepared  according  to  the  equations — 

INHC6H5  NHCgHj 

I  I 

CO  +  XH  ■     =     CO  +  H/> 


CH:C<^fj^ 

NHCgHj 

I 
CO 

I  CH 


CH3 

+    I 
NH., 


XHC.H-, 


=     CO 


+  H.,0 


CH:C<  ^^'(ju 


These  anilides  are  to  be  employed  as  raw  materials  for  the 
production  of  medicinal  products  Under  certain  conditions 
when  oxidised  they  yield  pyrazolone  derivatives.  In  order 
to  produce  the  anilides,  about  one  part  by  weight  of 
acetylacetic  anilide  is  dissolved  in  10  times  its  weight  of 
water,  heated,  and  an  excess  of  ammonia  graduallj-  added. 
When  tlie  whole  of  the  acetylacetic  anilide  has  dissolved, 
the  solution  is  allow  to  cool,  and  on  standing  it  deposits 
a  substance  of  somewhat  similar  appearance,  which  is 
/3-amido-crotonic  anilide.  This  crystallises  from  alcohol  in 
white  needles  melting  at  144' — H.i''  C,  and  is  almost 
insoluble  in  water  ;  it  is  easily  soluble  in  hydrochloric  acid. 
The  3-methyl-amido-crotonic  anilide  is  formed  in  a  similar 
manner  from  acetyl-acetic  anilide  and  methylamine,  and 
crystallises  from  hot  alcohol  in  white  crystals  meltins  at 
140" — 144'  C.  It  dissolves  in  water  with  difficulty. — T.  A.  L. 


New  or  Improved  Apparatus  for  the  Production  of  Ozone 
by  Means  of  Phosphorus.  C.  K.  Poulsen.  Horsens, 
Denmark.     Y.ng.  Pat.  14,862,  August  17,  1892. 

The  phosphorus  is  held  in  a  glass  cup  fixed  at  the  end 
of  glass  rod  and  placed  in  a  10  per  cent,  solution  of 
sulphuric  acid,  which  is  contained  in  a  wide-mouthed  bottle 
provided  with  a  glass  cap,  through  which  the  free  end  of 
the  glass  rod  projects.  A  perforated  glass  or  porcelain 
plate  is  fixed  below  the  neck  of  the  bottle,  through  which 
the  ozone  escapes,  whilst  the  phosphorous  acid  formed 
simultaneously  is  kept  back.  The  bottle  is  filled  to  about 
one-half  its  volume  with  the  dilute  acid,  to  which  a  little 
potassium  permanganate  is  added  to  oxidise  the  phosphorous 
acid.  The  apparatus  is  designed  for  inhaling  of  ozone  in. 
cases  of  tuberculosis  and  other  diseases  of  the  chest. 

— C.  A.  K. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

PATENTS. 

A  Process  Jor  Developing  Photographic  Images.  J.  Hauff, 
Feuerbach,  Stuttgart,  (iermany.  Eng.  Pat.  4498,  March  7, 
1892. 

GiiTHO-PARA-DiAMiDO  PHENOL,  when  mixed  with  only  a 
small  quantity  of  sodium  carbonate,  for  use  as  a  photo- 
graphic developer,  acts  so  powerfully  that  the  unexposed 
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silver  haloid  is  reduced,  thus  causing  fog.  The  developer 
can  be  (Jucccssfully  employed  without  the  addition  of 
carbonated  or  of  caustic  alkalis,  bv  simph-  dissolving  it 
in  -water,  in  which  it  is  very  soluble,  with  the  addition  of 
an  alkaline  sulphite.  Dilute  mineral  acids  act  as  restrainers 
and  can  be  used  instead  of  the  bromides  or  chlorides  of 
the  alkalis.  The  proportion  of  sulphite  to  the  salt  of  ortho- 
para-diamido  phenol  recommended  is  10  to  1.  The  solution 
remains  colourless  on  keeping,  and  does  not  stain  the 
gelatine  of  the  plates.  For  portraits  the  following  developer 
answers  well:- — 0"45  grm.  diamido-phenol  hydrochloride, 
4"o  grms.  sodium  sulphite,  and  60  cc.  water.  A  few  drops 
of  a  10  per  cent,  solution  of  potassium  bromide  or  a  few  cc. 
of  a  10  per  cent,  solution  of  sulphuric  acid,  strengthened 
with  an  alkaline  sulphite,  is  used  as  the  restrainer. — C.  A.  K. 


Improvements  in  or  appertaining  to  Printing  Plates  or 
Blocks  formed  by  Photographic  Means.  J.  Ilines, 
Southport.     Eng.  Pat.  5008,  March  14,  1892. 

A  METALLIC  plate,  preferably  of  stereotype  metal,  is  coated 
with  gelatin  by  brushing  it  over  with  a  warm  solution  of 
gelatin  in  glacial  acetic  acid ;  the  plate  is  then  sensitised 
and  allowed  to  dr}-.  After  exposure  under  a  negative  it 
is  developed  in  a  bath  of  hot  sulphate  of  iron,  which  causes 
those  parts  of  the  plate  which  have  not  been  acted  upon  by 
light  to  shrink,  leaving  the  rest  of  the  picture  raised  ;  when 
dry  the  plate  is  screwed  on  to  a  wooden  block  and  is  ready 
for  the  printer.  Methods  of  preparing  the  negative  so  as 
to  produce  an  engraved  effect  are  described. — J.  C.  C. 


An  Improved  Dish  or  Case  for  use  in  Photographic 
Development  or  other  Process.  H.  Eayner,  Leeds. 
Eng.  Pat.  22,633,  December  9,  1892. 

This  consists  in  an  outer  frame  of  tinned  iron  or  other 
sheet  metal,  varnished  or  japanned,  enclosing  an  inner  dish 
of  non-actinic  glass,  which  has  a  projecting  lip  at  one 
corner,  a  vertical  wall  or  screen  being  placed  at  the  entrance 
of  the  lip  to  prevent  any  actinic  light  entering  the  dish. 
A  sliding  cover  of  non-actinic  glass  covers  the  dish,  and 
the  lip  is  also  closed  by  a  hinged  iid.  The  d'sh  is  intended 
for  developing  in  ordinary  light. — J.  C.  C. 


Improvements  in  or  relating  to  Packs  or  Series  of  Sheets 
with  Notched  Edges,  more  particularly  applicable  to 
Packs  of  the  Flexible  Sensitised  Films  in  Photographic 
Usage.  J.  T.  Clarke,  Boston,  Mass.,  U.S.A.  Eng.  Pat. 
23,315,  December  19,  1892. 

This  invention  relates  to  improvements  in  packs  of  films, 
as  described  in  Eng.  Pat.  11,891  of  1890.  In  the  new  pack 
each  individual  sheet  or  film  is  identical  in  outline,  the 
clifferentiation  between  the  sheets  of  odd  and  even  number 
depending  on  an  alternate  reversal  of  the  ends  of  the  sheets. 
This  is  effected  by  designing  the  outline  of  the  sheets  so 
that  the  notches  correspond  alternately  with  the  projections 
when  the  alternate  sheets  are  reversed  as  regards  top  and 
bottom,— J.  C.  C. 


XXII.-EXPLOSIYES.  MATCHES.  Etc. 

PATENTS. 

Improvements  in  the  Manufacture  of  Explosives.  C.  O. 
Lundholm  and  J.  Sayers,"  Stevenston.  Eng.  Pat.  6448, 
April  4,  1892. 

This  mvention  comprises  some  operations  which  are 
described  in  previous  patents— Xobel,  1471  of  1888  and 
9361  of  1889  ;  also  Lundholm  and  Sayer*,  10,376,  12,338, 
13.486  of  1889  (this  Journal,  214,  1889  ;   764,  893,  1890). 


The  object  of  the  invention  is  to  produce  explosives 
consisting  of  mixtures  of  nitroglycerin  and  the  various 
nitro-derivatives  of  the  aromatic  series  with  the  various 
nitrocelluloses,  &c.,  by  effecting  the  mixing  in  the  wet 
state.  The  nitrocellulose  is  kept  in  suspension  in  water, 
which  is  agitated  in  any  suitable  way,  and  then  the  nitro- 
glycerin or  nitro- compound  is  injected  ;  the  combined  bodies 
are  then  separated  from  the  suspending  medium  by  filtration 
and  pressure,  and  worked  between  rollers  till  nearly  dry. 
After  this  the  explosive  is  treated  in  a  kneading  machine 
with  acetone  or  other  solvent  until  complete  gelatinisation 
has  taken  place,  when  it  can  be  rolled  or  pressed  into 
suitable  forms  and  the  solvent  driven  off  by  heat. — W.  M. 


Process  of  and  Apparatus  for  Treating  Vegetable  Fibres, 
or  Fibious  Substances  for  Producing  Sheets,  Roofing 
and  Wall  Felts,  Matches,  Torches,  and  the  like. 
P.  Jensen,  London.  From  E.  Steimer,  Karlsruhe,  and 
M.  Ziegler,  Xachterstadt,  Grermany.  Eng.  Pat.  18,572, 
October  17,  1892. 

See  under  V.,  page  261. 


Improvements  in  the  Manufacture  ofE.rplosives.  O.  Imray, 
London.  From  J.  Storer,  Sydney,  X.S.W.  Eng.  Pat. 
23,377,  December  19,  1892. 

This  invention  consists  in  the  employment  of  kerosene 
shale  as  a  substitute  for  other  carbonaceous  matter,  along 
with  oxidising  agents  such  as  chlorates  or  nitrates,  both 
being  finely  ground  separately  and  then  mixed  together. 
Suitable  proportions  are  one  of  shale  to  five  of  potassium 
chlorate. — W.  M. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

On  the  Optical  Measurement  of  High  Temperatures. 
Le  Chatelier.  Dingl.  Polyt.  J.  1892,  286,  43—47  and 
63—66. 

The  author  has  investigated  and  published  the  conditions 
under  which  exact  measurements  of  high  temperatures  can 
be  made  by  thermo-electric  methods.  The  rapid  adoption 
of  his  electrical  pyrometer  has  shown  that  methods  of 
measuring  high  temperatures  are  urgently  required  in 
industrial  operations  ;  but  it  must  be  admitted  that  delicate 
electrical  apparatus  cannot  well  be  entrusted  to  workmen. 
The  author  has  been  urged  to  devise  a  method  suitable  fo» 
industrial  purposes,  and  his  investigations  have  led  him  to 
the  conclusion  that  optical  methods  alone  provide  a  satie- 
factory  solution  of  the  problem.  They  do  not  depend  upon 
the  properties  of  special  thermometric  substances,  nor  do 
they  require  anj-  rigid  connection  between  the  furnace  and 
the  instrument  used  for  measuring  its  temperature. 

Methods  depending  on  the  change  of  colour  in  the  light 
emitted  by  a  surface  at  various  temperatures,  cannot  well 
be  accurate.  Viclle  has  shown  that  the  ratio  between  the 
intensities  of  the  rays  A.  =  656  (red)  and  A.  =  482  (blue) 
changes  in  the  proportion  of  1:4"5  for  an  interval  of 
temperature  of  700'.  2>ow  in  practice  the  error  in  measuring 
such  a  change  cannot  be  less  than  10  per  cent.,  which  would 
correspond  to  an  error  of  50°.  In  many  industrial  opera- 
tions, e.g.,  the  hardening  of  steel  and  the  manufacture  of 
chlorine  by  the  Deacon  process,  such  an  error  could  by  no 
means  be  neglected.  On  the  other  hand,  the  ratio  between 
the  absolute  intensities  of  the  radiation  of  any  particular 
wave-length — e.g.,  red — for  the  same  interval  of  temperature 
(1000' — 1700')  is  measured  by  the  ratio  1 :  300.  Between 
600'  and  1800°  the  ratio  amounts  to  1  :  1,000,000. 
Obviously  a  pyrometric  method  depending  on  the  absolute 
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intensities  of  radiation  from  a  surface  at  various  tempera- 
tures, admits  of  considerable  accuracy.  The  surface  chosen 
should  he  a  hhick  one,  such  as  that  of  oxidised  iron. 

It  is  scarcely  possible  to  measure  intensities  which  vary 
between  such  wide  limits  as  1  and  1,(j0O,0()O  without  making 
use  of  absorption  glasses  ;  these  may  be  placed  behind  one 
anotlier,  and  the  smaller  changes  of  intensity  between  tlie 
applicatiotr  of  successive  glasses  may  be  measured  by  means 
of  a  Nicol  prism  or  an  iris-diaphragm.  The  latter  method 
is  found  to  be  both  practical  and  satisfactory.  It  is 
absolutely  necessary  to  work  with  a  monochromatic  light ; 
this  must  bo  red  light,  for  red  glass  is  the  only  one  which 
transmits  monochromatic  light,  and  is  the  only  one  which 
can  be  applied  for  measuring  low  temperatures. 

All  the  adjustments  which  are  required  in  a  pyrometric 
photometer  are  found  to  be  practically  provided  in  Cornu's 
photometer ;  the  author  had  therefore  only  to  modify  this 
photometer  slightly,  as  shown  in  Fig.  1,  so  as  to  make  it 

Fig.  1 


CoRN'u's  Photometer,  ^aTH  Microscope. 

suitable  for  furnace  work.  Several  standards  of  light  were 
tested.  The  amyl-acetate  lamp  was  found  to  give  satisfac- 
tory results  when  special  precautions  were  taken,  but  for 
practical  purposes  a  small  lamp  L  burning  petroleum  ether 
is  recommended  as  giving  a  steadier  light.  This  is  protected 
from  draughts  by  a  chimney.  The  red  glass  is  placed  in 
front  of  the  eye-piece  G,  and  the  dark  absorption  glasses 
are  placed  at  E  in  front  of  the  iris-diaphragm  D.  Some 
difficulty  was  experienced  in  finding  an  absorption  glass 
which  did  not  appreciably  alter  the  colour  of  the  red  light. 
A  glass  of  special  composition  was  made,  coloured  by  oxide 
of  iron  and  copper,  with  a  slight  admixture  of  oxides  of 
manganese  and  nickel.  This  was  found  to  answer  admirably. 
The  radiating  surface  is  viewed  directly  :  the  lamp-flame  is 
seen  by  reflection  from  the  mirror,  which  must  be 
adjusted  so  that  the  observer  sees  both  sources  of  light  at 
the  same  time.  The  lamp  must  be  lit  10  minutes  before 
any  experiments  are  made,  and  its  flame  must  then  be  kept 
at  a  constant  height.  The  mirror  must  be  adjusted  so  that 
its  edge  bisects  the  flame. 

In  making  a  measurement  the  observer  looks  at  the 
radiating  object  through  the  tube  in  such  a  way  that  its 
image  is  bisected  bj-  the  edge  of  the  mirror,  and  thus 
brought  into  contact  with  the  image  of  the  flame.  The  iris- 
diaphragm  is  now  adjusted  until  the  intensities  are  equal, 
and  similar  observation  is  then  made  with  a  normal  amyl- 
acetate  lamp  in  the  place  of  the  radiating  object  and  at  the 
same  distance.  If  »  and  «'  are  the  apertures  of  the  iris- 
diaphragm  in  the  two  cases,  the  intensity  of  radiation  from 
the  surface  of  the  object  compared  with  that  of  the  normal 
lamp  is  given  by — 


Generally,  however,  the  object  and  the  lamp  will  not  be  at 
equal  distances  :  if  _/"  is  the  focal  distance  of  the  image  of 
the  object,  and/'  that  of  the  lamp,  then — 


=  (0(/.)- 


If  it  is  found  necessary  to  use  an  absorption  glass  its 
absorption  coefficient  must  first  be  determined.  This  can 
be  done  by  poiutiug  the  tube  at  a  surface  of  suitable 
brightness  and  adjusting  the  iris-diaphragm  so  as  to  admit 
equal  amounts  of  light  before  and  after  the  absorption  glass 
is  introduced.  If  X  and  X'  are  the  apertures  of  the  iris- 
diaphragm  of  the  two  cases,  the  absorption  coefficient  is — 


-'{^ 


Hence  if  absorption  glasses  have  to  be   used  in  any  com- 
parison the  intensity  is — 


-munKr 


With  the  above  instrument  the  author  has  measured  the 
emissive  powers  of  various  substances  for  red  rays  at 
1300"  with  the  following  results  : — 


Substance. 

Emissive  Power. 

re,Ox 

1 

0-6 

0*4 

0'25 

0"1 

The  author  has  graduated  this  optical  pyrometer  by 
comparison  with  one  of  his  thermo-elements,  the  junction 
of  which  was  covered  with  FcjO^.  He  finds  that  the 
results  of  the  observations  can  be  expressed  by  the 
equation — • 

p.7  S210 

I  =  10'  \  T  -  T- 

Similar  sets  of  observations  were  made  with  junctions 
covered  with  platinum  and  palladium  respectively.  For 
the  full  data  we  must  refer  to  the  original  paper.  Some  of 
the  results  obtained  by  the  author  flatly  contradict  estimates 
of  temperatures  obtained  by  other  methods,  and  he  expresses 
a  hope  that  their  publication  will  provoke  further  inquiry. 
The  following  may  be  given  as  examples  of  temperatures 
measured  by  his  optical  and  thermo-electric  pyrometers. 

Melting-points: — Hard  steel,  1410";  soft  steel,  1475"; 
medium  steel,  1455'.  The  temperature  of  a  Bessemer 
converter  at  the  end  of  the  operation,  1580''.  Siemens' 
furnace  for  illuminating  gas,  heated  by  coke  : — Top,  1190  ; 
bottom,  1045° ;  retorts  in  the  same  furnace,  875—950°. 
The  temperature  of  various  porcelain  furnaces  (Sevres, 
Bayeux,  &c.)  were  found  to  be  about  1370^  (The  tem- 
peratures usuallv  accepted  are  :— 2000°  for  steel,  1800^  for 
porcelain,  and  1200°  for  illuminating  gas.)  Temperature 
of  an  incandescent  electric  lamp  at  normal  voltage,  1800° 
if  much  over-run  it  may  rise  to  2100°.  Temperature  of  the 
hottest  part  of  the  carbon  in  an  arc  lamp,  4100°;  this  is 
independent  of  the  nature  of  the  lamp  and  the  strength  of 
the  current.  The  negative  carbon  is  not  so  hot  (3000°). 
Applying  an  extrapolation  formula  to  certain  observations 
of  the  radiation  from  the  sun,  the  author  deduces  7600°  as 
the  effective  temperature. — D.  E.  J. 


m- 


Rules  for  the  Correct  Construction  and  Use  of  the  Engler 
Viscosimeter.  C.  Engler.  Zeits.  ang.  Chem.  1892,  725 
—727. 
y^Kiors  complaints  of  discordant  results  obtained  with 
Engler's  viscosimeter  having  been  raised,  the  author  asserts 
that  all  the  apparatus  made  according  to   his  instructions 
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are  free  from  the  defects  conplained  of.  To  obviate 
further  complaints,  he  publishes  a  description  oi  the  latest 
form  of  his  viscosimeter,  which  has  been  designed  in  con- 
junction with  the  officials  of  the  Charlottenburg  Mechanisch- 
Technische  Yersuchsanstalt.  The  dimensions  indicated  in 
the  accompanying  sketch  must  be  rigidh'  adhered  to,  if 
accurate  and  concordant  results  are  to  be  obtained. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 


The  vessel  A  is  made  of  sheet  brass,  the  inside  of  -which 
should  be  gold-plated  for  very  accurate  determinations. 
The  efflux-tube  a  must  be  exactly  20  mm.  long,  and  of  a 
diameter  of  2*9  mm.  at  the  top  and  2*8  mm.  at  the 
bottom ;  the  plug  b  of  the  efflux-tube  should  be  made  of 
hard  wood,  or,  better  still,  of  platinum.  The  three  pointers 
c  serve  the  double  purpose  of  indicating  whether  the  appa- 
ratus is  level  and  marking  the  exact  volume  of  240  cc. 
The  vessel  A  is  jacketed,  vessel  E  serving  as  a  receiver  for 
mineral  oil,  which  may  be  heated  up  to  150'  C.  All  the 
other  features  of  the  viscosimeter  will  be  easily  gathered 
from  a  glance  at  the  diagram. 

The  author  repeatedly  lays  stress  on  the  necessity  of 
strictly  adhering  to  the  measures  given  if  correct  obser- 
vations are  to  be  expected,  and  he  goes  on  to  say  that  the 
results  complained  of  had  been  obtained  with  apparatus 
made  by  a  Berlin  firm. 

Finally  he  gives  the  following  instructions  for  testing  the 
apparatus  itself  and  oils  by  means  of  it : — 

Clean  A  with  ether  or  petroleum  ether,  and  rinse  out 
afterwards  with  alcohol  and  water,  measure,  by  means  of 
the  flask  C,  240  cc.  of  water  and  pour  it  into  A,  which 
should  be  filled  up  to  the  level  pointers  c.  Heat  the 
mineral  oil  in  B,  if  necessary,  to  20'  C,  and  wait  until  the 
water  in  A  has  attained  the  same  temperature.  In  the 
meantime  dry  flask  C  and  place  it  under  the  efflux-tube. 
Draw  the  plug  and  carefully  note  the  time  (by  means 
of  a  chronometer)  occupied  in  filling  the  flask  C  to  the 
200  cc.  mark.  It  is  most  important  that  the  water  in  A 
should  be  completely  at  rest  before  the  stop  is  drawn. 
The  time  required  should  be  51  to  53  seconds  for  a  good 
apparatus,  and  repeated  observations  should  not  differ  by 
more  than  0  •  5  of  a  second.  If  an  oil  is  to  be  examined, 
every  trace  of  moisture  should  be  removed  from  A,  where- 
upon A  is  rinsed  out  with  the  oil  under  examination,  and 
filled  with  it.  The  oil  may  be  heated  to  any  desired 
temperature.     Supposing  53  seconds  have  been  found  for 

water  at  20°  C,  and  276   seconds  for  the  oil,  the  quotient 

970 

"53  =5-2  will  represent  the  specific  viscosity  of  the  oil. 

— J.  L. 


On 


G. 


the    Estimation   of  Sulphur    in    Burnt   Pyrites. 
Lunge.     Zeits.  ang.  Chem.  1892,  447—449. 

After  an  examination  of  the  chief  methods  for.estimating 
sulphur  in  burnt  pyrites,  Lunge  came  to  the  conclusion  that 
Watson's  method  was  the  simplest,  quickest,  and  most 
accurate.  This  method  (see  this  Journal,  1888,  305)  consists 
in  heating  the  burnt  ore  with  a  known  weight  of  sodium 
bicarbonate  and  titrating  with  standard  acid  the  quantity  of 
alkali  that  has  not  been  converted  into  sulphate.  But  it 
was  found  that  the  method  did  not  receive  adoption  in  the 
copper  works  where  the  cupreous  pyrites  residues  were 
worked  up.  as  it  failed  to  give  sufficiently  concordant 
results.  Lunge  has  therefore  made  a  careful  investigatioa 
of  the  method  with  a  vievt'  to  determine  the  exact  conditions 
for  obtaining  correct  results  by  this  method.  The  chief 
source  of  error  was  found  to  be  due  to  the  fact  that  in 
filtering  the  solution  of  the  heated  mass,  finely-divided 
particles  of  iron  or  copper  oxide  pass  through  the  filter, 
which  particles  during  the  titration  use  up  acid  and  so  lead 
to  too  low  a  percentage  of  sulphur  being  found.  The  author 
has  succeeded  in  overcoming  this  difficulty  by  extracting 
the  fusion  with  a  concentrated  neutral  solution  of  sodium 
chloride.  When  this  is  done  a  perfectly  clear  filtrate  is 
obtained. 

Lunge's  modified  method  is  as  follows  : — 3  •  2  grms. 
of  the  burnt  ore  and  2  grms.  of  bicarbonate  of  known 
strength  are  intimately  mixed  in  a  nickel  crucible  that  is 
capable  of  holding  about  20  grms.  of  the  mixture  (38  mm, 
wide  at  the  top  and  30  mm.  deep).  A  thick  nickel  crucible 
is  better  for  the  purpose  than  a  platinum  one,  as  in  the 
latter  the  portion  of  the  mixture  at  the  bottom  is  apt  tO' 
fuse  before  the  whole  mass  has  become  heated  throughout, 
which  does  not  happen  with  a  nickel  crucible.  The  crucible 
is  first  heated  for  from  10  to  15  minutes  in  such  a  way  that 
only  the  tip  of  the  flame  touches  its  bottom,  and  next,  it  is 
heated  for  15  minutes  with  a  larger  flame  until  the  whole 
mass  is  raised  to  a  red  heat.  In  a  nickel  crucible  the  mass 
does  not  readily  fuse,  but  fusion  must  be  absolutely 
avoided.  The  crucible  must  be  covered  during  the  whole 
operation,  or  loss  will  occur  by  the  projection  of  particles 
by  the  issuing  stream  of  carbonic  acid ;  and  the  contents  of 
the  crucible  must  not  be  stirred  whilst  being  heated.  After 
cooling,  the  crucible  is  put  into  a  porcelain  dish.  If  the 
operation  of  heating  has  been  properly  carried  out,  the  mass 
will  be  black  and  porous  ;  if  the  heat  has  not  been  great 
enough  it  will  be  brownish-red,  and  if  too  strongly  heated 
it  forms  a  black,  glassy  cake  that  is  difficultly  soluble.  It 
is  extracted  by  boiling  with  water,  then  a  quantity  of 
sodium  chloride  solution  (which,  if  necessary,  has  been, 
accurately  neutralised  with  hydrochloric  acid,  using  methyl- 
orange  as  indicator)  is  added,  and  the  liquid  is  poured  on  to 
a  filter  moistened  with  sodium  chloride  solution.  If  the 
first  portion  of  the  filtrate  is  of  a  greenish-yellow  colour  it 
is  returned  to  the  filter  again.  Usually  a  clear  solution  is 
at  once  obtained,  tinged  faintly  yellow  by  the  methyl- 
orange.  The  extraction  by  boiling  is  repeated  several 
times,  the  residue  washed  with  dilute  sodium  chloride 
solution,  and  the  total  filtrate  titrated  with  one-fifth  normal 
hydrochloric  acid.  Analj'ses  are  given  which  show  a  ver}- 
satisfactory  result. 

Lunge  also  mentions  that  in  estimating  the  sulphur  ia 
pyrites,  and  more  especially  in  burnt  pyrites,  by  the  method 
of  oxidation  with  nitric  acid  and  final  precipitation  as 
barium  sulphate,  the  method  of  dissolving  the  ore  previously 
recommended  by  him,  viz.,  in  a  mixture  of  3  vols,  of  nitric 
acid  of  sp.  gr.  1*4,  and  1  vol.  of  hydrochloric  acid  of 
s|).  gr.  1-16,  is  not  reliable,  as  when  the  ore  contains  FeS 
sulphuretted  hj-drogen  maj'  be  evolved.  It  is  therefore  best 
to  oxidise  first  with  nitric  acid  alone  and  afterwards  to  add 
a  few  drops  of  hjdrochloric  acid.  The  nitric  acid  must 
then  be  expelled  by  repeated  evaporation  to  dryness  with, 
hvdrochloric  acid. — H.  S.  P. 
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Methods  for  Kstimaling  Smalt  Qiianlities  of  Carbon 
Bisulphide.  Alex.  WeUberir.  Zeits.  Anal.  Chem.  31, 
[4]_48j— 18G.     (This  Journal,  1H9;5,  28.J.) 

Thk  carbon  bisulphide  u.seil  in  these  experiments  was  first 
distilU'd  from  quicklime  (from  marble).  The  distillate  was 
separately  shaken  up  with  roughly  pulverised  potassium 
permanL'anate  (.j  grms.  per  litre),  metallic  mercury,  and 
mercuric  sulphate  (25  grms.  per  litre),  and  finally  distilled 
repeatedly  at  a  temperature  not  exceeding  60'  C,  from 
pure  fat.  Thus  trcated,-the  commercial  carbon  bisulphide 
lost  its  bad  smell,  and  was  obtained  as  a  liquid  possessing 
an  agreeable  ethereal  odour.  It  was  preserved,  with 
exclusion  of  air. 

Sulphocijanide  methoJ. — If  carbon  bisulphide  be  mixed 
with  live  times  its  volume  of  alcoholic  ammonia,  and  the 
mixture  be  heated  for  a  short  time,  there  remains  on 
evaporation  of  the  licjuid,  a  residue  of  sulphocyanide  of 
ammonium.  The  addition  of  a  few  drops  of  neutralised 
ferric  chloride  (excess  of  acid) — then  gives  rise  to  the 
well-known  red  coloration.  By  this  method  0* 00105  crm. 
of  CS;  could  be  detected  ;  i.e.  b-2I  grm.  of  a  O'o  per  cent, 
solution  of  carbon  bisulphide,  gave  the  red  coloration. 

Ammonium  Molijbdate  method. — A  known  quantity  of 
carbon  bisulphide  is  treated  with  a  few  drops  of  an  8  per 
cent,  alcoholic  potash  solution  and  evaporated  on  a  watch- 
glass  in  the  exsiccator  over  sulpluiric  acid  and  caustic 
potash,  in  vacuo.  There  remains  behind  a  residue  of 
potassium  xantliate,  which  on  addition  of  ammonium 
molybdate  and  sulphuric  acid,  is  coloured  red.  What  the 
red-coloured  substance  is,  no  one  as  yet  knows. 

By  this  method  0-OOOG674  grm.  of  CS^  was  recognised. 

Ilofmatins  Method  (^Tri-ethylphosphine') .— An  ethereal 
solution  containing  a  known  quantity  of  carbon  bisulphide, 
was  added  to  an  ethereal  solution  of  tri-ethylphosphine. 
As  the  limit  of  delicacy  of  the  reaction,  the  just  appreciable 
separation  of  a  red  crystalline  precipitate  was  taken.  The 
precipitate,  of    course,  consists  of    the   double  compound 

P(C2H5)3.CS.. 

By  this  reaction  0-0005434  grm.  of  CS.j  could  be  detected. 

Other  Methods  of  Detection.  —The  blackening  of  an 
alcoholic  solutiou  of  lead  acetate  by  carbon  bisulphide  ;  the 
yellow  precipitate  produced  by  potassium  xanthate  rendered 
acid  with  acetic  acid,  in  a  cupric  acetate  solution  ;  the 
yellowish  brown  precipitate  produced  by  potassium 
xanthate  in  an  ammoniacal  nickel  solution,  and  also  the 
hlackish  brown  precipitate  of  a  cobalt  solution  with 
potassium  xanthate, — are  given  as  alternative,  but  less 
delicate,  methods.  They  (the  latter  tests)  cannot  be 
employed  in  detecting  carbon  bisulphide  in  the  blood. 

—J.  C.  C. 


Determination    of  Chromium    and   Manganese   in    Steel. 
L.  Schneider.     Oesterr.  Zeits.  Bergh,  1892,  235. 

Two  grms.  of  steel  are  dissolved  in  100  cc.  of  dilute  sulphuric 
acid  (1:10).  Then  the  iron  is  oxidised  by  5  cc.  of  con- 
centrated nitric  acid  and  boiled  a  short  time,  until  brown 
vapours  cease  to  come  off.  About  5  grms.  of  lead  peroxide 
are  now  added  to  the  boiling  solution,  and  the  boiling 
continued  for  about  ^  hour,  the  solution  is  then  filtered  and 
the  filtrate  rendered  ammonical  and  boiled  again  for  a 
short  time.  The  permanganate  that  has  been  formed  is 
thus  quickly  and  completely  decomposed  and  the  liquid 
above  the  precipitate  of  ferric  hydrate  appears  a  clear 
3-ellow  in  the  presence  of  chromium.  If  the  quantity  of  ' 
•chromium  be  so  small  that  the  yellow  colour  is  not  definite, 
the  ammoniacal  liquid  is  filtered  and  then  acidified  with  i 
sulphuric  acid,  when  even  traces  of  chromium  cause  a 
<listinct  yellow  colour  in  the  solution.  If  0- 1  per  cent,  of 
chromium  be  present,  the  colour  is  evident  in  the  ammonia- 
cal solution,  which  need  not  then  be  filtered,  but  sulphuric 
acid  may  be  added  to  it  direct  until  all  the  ferric  hydrate 
together  with  the  oxide  of  manganese  dissolves.  But  if  the 
oxide  of  manganese  does  not  completely  dissoh  e,  as  will  be 
■^een  by  the  slightly  brown  turbidity,  the  liquid  must  be 
filtered.  The  clear  solution  is  now  diluted  to  1  litre,  and 
the  chromic  acid  determined  by  adding  excess  of  ferrous   , 


ammonium  sulphate  and  titrating  the  excess  with  potassium 
permanganate  solution.  In  oxidising  chrome  iron  the  boiling 
with  sulphuric  acid  must  be  continued  for  about  1  hour,  and 
the  addition  of  the  le;td  peroxide  must  be  several  times 
repeated. 

To  estimate  the  manganese  2  grms.  of  steel  are  dissolved 
in  200  cc.  of  diluie  sulphuric  acid  (1:2)  and  oxidised  with 
5  cc.  of  nitric  acid,  and  then  digested  for  j  of  an  hour  with 
peroxide  of  lead  as  above.  Lead  peroxide  is  then  again 
added  and  the  liquid  cooled,  during  vigorous  agitation. 
Both  the  chromium  and  manganese  are  oxidised — the 
chromium  to  chromic  acid  and  the  manganese  to  perman- 
ganic acid.  The  solution  is  then  filtered  through  asbestos 
and  diluted  to  one  litre  and  excess  of  ferrous  ammonium 
sulphate  added,  and  the  excess  titrated  with  potassium 
permanganate  solution.  This  gives  the  quantity  of  ferrous 
iron  oxidised  by  the  combined  acids  and  deducting  from 
this  the  quantity  that  is  oxidised  by  the  chromium  present 
as  determined  by  the  method  above  described  the  amount 
of  ferrous  oxide  equivalent  to  the  manganese  present  is 
obtained.— H.  S.  P. 


The    determination    of   Phosphorus    in   steel  and    iron. 
R.  Zimmermann,  Stahleisen,  1892,  524. 

This  is  a  method  for  estimating  the  phosphorus  after 
precipitating  as  ammonium-phospho-molybdate,  use  being 
made  of  the  usual  formula  for  reckoning  the  weight  of  a 
precipitate  by  the  method  of  specific  gravities,  viz.:  — 

^  =  s^/G-^) 

Where  S  is  the  specific  gravity  of  the  precipitate  s  the 
specific  gravity  of  the  liquid,  G  the  weight  of  the  specific 
gravity  bottle  +  the  liquid,  +  the  precipitate,  and  g  the 
weight  of  the  sp.  gr.  bottle,  -t-  the  liquid. 

The  weight  g,  varies  with  the  temperature.  If  a  liquid 
of  known  sp.  gr.  be  therefore  used  it  is  only  necessary  to 
make  a  table  of  the  weight  of  the  bottle  -i-  the  liquid  within 
the  range  of  the  various  temperatures  likely  to  occur  in 
practice,  in  order  by  merely  taking  the  temperature  of  the 
liquid  and  referring  to  the  table,  to  be  able  to  tell  the 
weight  g. 

The  specific  gravity  of  the  ammonium-phospho-molybdate 
precipitate,  according  to  E.  E.  Merz,  is  S  =  3-252,  and 
it  contains  1  •  73  per  cent,  of  phosphorus. 

The  operation  is  carried  out  as  follows :  — The  phosphorus 
is  precipitated  as  ammonium  phospho-molybdate,  and  the 
precipitate  is  allowed  to  settle  for  15  to  20  minutes  and  the 
clear  liquid  is  then  syphoned  off  or  carefully  poured  o£E  and 
the  precipitate  transferred  to  a  small  filter  paper  and  washed 
with  dilute  nitric  acid  of  sp.  gr.  1  •  002  from  a  wash-bottle. 
After  washing,  the  precipitate  is  then  rinsed  off  the  paper 
into  a  specific  gravity  bottle,  and  the  bottle  is  filled  up  with 
nitric  acid  of  sp.  gr.,  1-002.  After  closing  the  bottle 
and  drying  it,  the  whole  is  weighed  and  gives  the  weight 
G.  The  temperature  of  the  liquid  in  the  bottle  is  then 
taken  and  a  reference  to  the  table  gives  the  weight  g  of  the 
bottle  -f-  liquid  at  that  temperature. 

The  weight  of  the  precipitate  is  therefore 
.3-2.52 


X  = 


..,  (G  -  9:> 


3-252  -  1-002 
and  the  percentage  of  phosphorus  when  5  grms.  of  steel  or 


iron  has  been  taken 


'■'''     :,  (G  -  g)  ^^ 


3-252  -  1-002 
or  very  nearly  0-50(G  —  ^). — H.  S.  P. 


ORGANIC  CHEMISTRY.— QUALITA TIVE. 

Process  for  Determining  the  Purity  of  Cocoa-nut  Oil  and 
of  Palm  Oil.  E.  ililliau.  Comptes  rend.  1892,  115, 
517—318. 

Thj:  author  has  devised  the  following  scheme  to  detect  the 
adulteration  of  these  oils  with  others  :-- 

First  Operation  : — Twenty  cc.  of  the  sample  are  shaken 
for  one  minute  in  a  graduated  tube  with  40  cc.  of  alcohol  of 
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90',  when  the  oil,  deprived  of  its  free  fatty  acids,  sinks  to 
the  bottom.  Alcohol  of  95°  then  absorbs  a  certain  quantity 
of  neutral  fatty  matters,  and  the  oil  dissolves  15 — 20  per 
cent,  of  alcohol.  The  solvent  power  of  the  oil  diminishes 
sensibly  in  the  presence  of  insoluble  oils,  whilst  that  of  the 
alcohol  increases  in  the  presence  of  oils,  soluble  in  alcohol 
of  95^ — castor  oil,  resin  oil,  &c.,  which  latter  can  then 
be  readily  characterised  by  their  physical  and  chemical 
properties. 

Seco7id  Operation.— Yive  cc.  of  cocoa-nut  oil,  previously 
washed  with  alcohol  of  95",  are  treated  in  a  graduated  tube 
with  10  cc.  of  absolute  alcohol,  and  the  mixture  placed  on  the 
water  bath  at  30°— 31'  C. :  it  is  now  shaken  for  30  seconds 
and  replaced  on  the  water-bath.  Pure  cocoa-nut  oil 
dissolves  completely  under  these  conditions,  whilst  when 
contaminated  with  oils  insoluble  in  alcohol,  such  as  earth- 
nut,  sesame,  cotton-seed,  and  maize  oils,  it  does  not 
sensibly  dissolve,  but  falls  to  the  bottom  of  the  tube. 
Cocoa-nut  oil  containing  20  per  cent,  of  palm-oil  separates, 
but  when  the  percentage  is  below  this  a  turbid  emulsion 
results.  Palm  oil  is  tested  in  the  same  manner,  only  with 
20  cc.  instead  of  10  cc.  of  absolute  alcohol.  Five  cc.  of 
palm  oil  containing  20  per  cent,  and  upwards  of  cocoa-nut 
oil  is  soluble  in  15  cc.  of  absolute  alcohol,  whilst,  under 
these  circumstances,  the  pure  oil  forms  a  turbid  emulsion. 

The  purity  of  cocca-nut  and  palm  oil  cakes  is  determined 
by  extracting  the  fats  and  treating  them  in  the  manner 
above  described. —  A.  R.  L. 


ORGANIC  CHEMISTRY.— QUANTIT A TIVE. 

On  the  Estimation  af  Fats  in  Bread.     M.  WeibuU.     Zeits. 
ang.  Chem.  1892,  450—451. 

The  author  found  that  in  his  own  experience,  as  also  in  all 
published  analyses,  the  fat  in  bread  was  less  than  in  the 
meal  from  which  it  was  made.  He  finds  that  this  is  due  to 
errors  of  analysis  arising  from  the  fact  that  in  baking,  the 
fat  particles  become  so  surrounded  by  dextrin  and  starch 
that  they  were  not  extracted  by  ether.  To  overcome  this 
obstacle  he  finely  powders  from  1  to  3  grms.  (according  to 
the  size  of  the  Soxhlet's  extractor)  of  the  bread  and  pours 
over  it  in  a  small  beaker  15 — 20  cc.  of  water  acidulated 
with  10  drops  of  dilute  sulphuric  acid.  The  liquid  is  then 
boiled  for  at  least  an  hour,  and  during  this  time  it  is 
frequently  stirred  with  a  glass  rod.  It  is  afterwards 
neutralised  with  powdered  marble,  and  the  pasty  mass  is 
then  spread  upon  absorbent  paper  as  in  the  estimation  of 
fat  in  milk,  the  part  adhering  to  the  beaker  being  removed 
with  cotton-wool  free  from  fat.  The  paper  is  dried  at  100' 
for  two  to  three  hours  and  then  placed  in  the  extractor  and 
extracted  for  eight  hours  with  water-free  ether.  At  the 
end  of  this  time  all  the  fat  is  extracted.  If  the  ether 
contain  water  some  grape  sugar  is  also  extracted.  By 
working  in  this  way  results  were  obtained  which  showed 
that  the  whole  of  the  fat  in  the  meal  was  retained  by  and 
could  be  extracted  from  the  bread.  A  sample  of  rye-bread 
(made  from  rye-meal  and  milk  containing  1-47  per  cent,  of 
fat)  yielded  by  this  process  1'49,  1-4",  and  1*43  per  cent, 
of  fat.- H.  S.  P. 


amount  deducted  from  the  total  alkalinity,  the  difference 
will  then  be  equivalent  to  the  methylamines  present.  A 
determinate  weight  of  the  methylamines  purified  as  above, 
is  then  transformed  into  platiuochloride,  and  the  latter 
washed  repeatedly  with  absolute  alcohol,  which  dissolves  the 
platiuochloride  of  trimethylamine.  The  relative  amount 
of  methylamine  and  dimetliylamine  is  deduced  from  the 
weights  of  the  platinochlorides  insoluble  in  alcohol,  and 
that  of  the  platinum  left  on  igniting  them. — A.  K.  L. 


Analysis  of  Mixtures  of  Ammonia  and  Methylamines. 
H.  Quantin.     Comptes  Kend.,  1892,  115,  561—562. 

To  separate  the  methylamines  from  ammonia  the  crude 
mixture  is  distilled  with  milk  of  lime,  and  the  distillate 
collected  in  water,  moist  magnesium  phosphate  is  then 
added  when,  in  the  presence  of  much  methylamine,  the 
ammonia  will  be  precipitated  in  24  kours.  The  filtrate 
yields  on  distillation  with  milk  of  lime  the  methylamines 
free  from  ammonia.  The  following  scheme  is  put  forward 
to  determine  the  relative  amounts  of  ammonia  and  the 
methylamines  present  in  a  mixture.  The  total  alkalinity  is 
determined  and  calculated  as  ammonia,  the  necessary 
amount  of  sodium  phosphate  and  magnesium  sulphate  to 
precipitate  the  ammonia,  on  this  calculation,  being  then  added 
in  the  presence  of  an  excess  of  the  purified  methylamine. 
The  ammonia  is  then  estimated  in  the  precipitate,  and  its 


Volumetric    Estimation    of  the   Alkaloids.       L.    Barthe. 

Comptes  Eend.,  1892,  115,  512—514. 
A  WEIGHT  in  grms.  corresponding  tOy^^  of  the  equivalent  of 
the  alkaloid  or  of  either  of  its  salts  is  introduced  into  a  flask 

together  with  —  sulphuric  acid  (10  cc.  for  a  salt,  or  20  cc. 

for  the  base)  ;  neutral  alcohol  of  90^  (20  cc.)  is  added,  and 
3    or  4  drops  of  an  alcoholic  solution  of  phenolphthalein. 

The  solution  is  titrated  with  *    potash  ;  the  amount  of  the 

latter  required  to  produce  the  red  tint  is  equivalent  to  the 
whole  of  the  free  and  combined  acid  in  the  solution.  When 
the  free  alkaloid  is  soluble  in  dilute  alcohol,  a  clear  solution 
results  ;  when  otherwise,  the  base  is  precipitated.  A  similar 
titration  is  now  conducted  using  litmus  as   indicator.     The 

number  of  cc.  of  ^  potash  required   to   produce   the   blue 

colour  corresponds  in  this  case  to  the  free  acid  only,  con- 
sequently the  difference  between  the  two  titrations  gives  the 
number  of  cc.  equivalent  to  the  combined  acid.  The  amoimt 
of  the  base  is  obtained  by  multiplying  this  difference  by 
tbVo  ^^  *^^  equivalent  of  the  alkaloid.  The  method  it 
available  for  all  the  better  known  alkaloids. — A,  R.  L. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

On  the  Volatility  of  Silicic  Acid.     E.  Cramer.     Zeits.  ang. 
Chem.,  1892,  484—486. 

Experiments  are  described  which  prove  that  the  presence 
of  steam  greatly  facilitates  the  volatilisation  of  silicic  acid. 
Over  2*5  grms.  of  silicic  acid  (quartz)  were  completely 
evaporated  in  a  lightly  covered  graphite  crucible,  placed  in 
a  furnace  (similar  to  Deville's)  at  a  temperature  at  which 
platinum  boiled.  Xo  evaporation  could  be  observed  on 
lowering  the  temperature  to  considerably  above  that  of  the 
melting  point  of  cast  iron,  although  Jeffy  has  shown  that  in 
presence  of  steam  evaporation  takes  place  at  the  melting 
point  of  cast  iron.  The  presence  of  steam  in  blast-furnaces 
explains  why  sublimed  crystalline  silicic  acid  is  found  there 
notwithstauding  that  the  temperature  in  such  furnaces  does 
not  nearly  reach  that  of  an  oxygen-fed  blowpipe-flame,  in 
which  silicic  acid  cannot  be  volatilised.  Sublimates  of  silica 
have  also  been  observed  in  a  stone-ware  kiln,  when  steam 
was  introduced,  although  the  temperature  was  only  ihe  same 
as  that  of  melting  cast  iron. 

The  author  mentions  casually  that  platinum  evaporates 
in  the  vacuum  of  the  incandescent  lamps  when  the  tension 
of  the  electric  current  is  increased  inordinately.  The 
metallic  vapours  then  cover  the  glass  with  a  thin  grey  film. 

— K.  E.  M. 


The  Action  of  Certain  Gases  and  Vapours  upon  Copper 
and  the  "  Noble  "  Metals.  G.  Xeumann,  Monatsh.  Chem. 
1892,  40     48. 

(1.)  Action  of  Hydrogen,  Carbonic  Anhydride,  and  Alcohol 
Vapour  upoTi  Copper.—  It  has  long  been  recognised  that 
copper  has  the  property  of  absorbing  hydrogen  when  heated 
in  that  gas,  and  it  has  been  stated  by  Thudichum  and  Hake 
(Jahres  bericht  f.  Chem.  29,  1876,  966),  that  it  can  be 
driven  out  by  a  stream  of  carbonic  anhydride  at  a  red 
heat,  a  statement  confirmed  by  Vortmann  (Anleitung  z. 
Chem.  Analyse  org.  Stoffe,  1889,  49).  The  author's  results 
run  counter  to  these  assertions. 

A  roll  of  copper  gauze,  weighing  29  grms.  was  heated  in 
a  combustion  tube  in  a  stream  of  hydrogen.  The  hydrogen 
was  then  expelled  by  a  stream  of  purified  carbonic  acid,  the 
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latter  gas  being  finally  displaced  by  nitrogen.  The  tube 
containing  the  copper  was  then  connected  with  one  filled 
witli  co{)])cr  oxide  and  i)r()vi(lf<l  witli  absorption  tubes. 
Wliin  these  ceased  to  gain  weight  \mn  oxygon  was  led 
through  both  tubes,  which  were  again  heated,  and  the 
water  and  carbonic  anhydride  formed,  collected,  and 
weighed.  Four  experiments  were  made,  the  time  during 
which  the  gases  were  passed  being  varied,  and  in  all  eases 
the  absorption  tubes  gained  in  weight,  the  (juantity  of 
water,  even  in  tlie  case  when  least  was  produced  being  as 
much  as  4  mgrms.,  and  that  of  the  carbonic  anhydride 
5" 5  mgrms.  These  numbers  were  obtained  when  the  heat- 
ing was  continueil  for  three  hours  in  hydrogen,  and  for  an 
equal  period  in  carbonic  anhydride.  It  therefore  appears 
that  the  whole  of  the  hydrogen  is  not  expelled  by  the 
carbonic  anhydride,  although  its  quantitj'  is  diminished  by 
prolongation  of  the  treatment.  A.s  it  is  now  the  practice  in 
some  laboratories  to  reduce  copper  intended  for  organic 
analysis  with  alcohol,  similar  experiments  were  conducted 
with  this  substance.  The  gauze  was  heated  in  a  blow- 
pipe flame  and  quenched  in  purified,  recently  distilled 
alcohol.  H^-drogen  and  carbonic  anhydride  were,  however, 
invariably  recognised.  The  elimination  of  the  former  was 
most  nearly  complete  when  the  spiral  was  dried  by  heating 
to  a  temperature  of  222°  C.  ;  that  of  the  carbonic  anhy- 
dride, however,  was  best  effected  by  drawing  the  dried 
spiral  through  the  flame  of  a  Bunsen  burner.  An  experi- 
ment was  also  made  by  reducing  the  copper  in  purified 
coal-gas  Ilydrogen  aud  carbonic  anhydride  were  still 
recognised.  Complete  purification  of  copper  for  organic 
analysis  does  not  therefore  appear  to  be  practicable,  as 
doubt  has  been  cast  on  the  method  prescribed  by  Hempel 
(Zeits.  Anal.  Chem.  1878,  17,  414),  and  the  use  of  silver, 
as  shown  by  Calberla,  does  not  suffice  to  decompose  nitric 
oxide  completely.     Further  research  is  therefore  necessary. 

(2.)  Action  of  Oxygen  on  the  " Noble"  Metals.  The 
mode  of  experiment  was  in  all  cases  the  same.  The 
metals  were  ignited  for  several  hours  in  pure  oxygen,  and 
when  the  absorption  tubes  had  ceased  to  gain  in  weight, 
the  metal  was  allowed  to  cool  in  the  gas  and  the  latter 
expelled  by  pure  nitrogen,  which  in  its  turn  was  driven  out 
by  hydrogen,  the  metal  being  heated  and  the  water  that 
was  formed  collected.  The  tube  was  finally  refilled  with 
nitrogen  and  the  absorption  tube  with  air.  A  blank  experi- 
ment was  also  made,  and  no  formation  of  water  observed. 

(rt.)  Silvei: — Two  experiments  showed  an  absorption  of 
4*09  and  .5  "43  volumes  of  oxygen.  These  results  confirm 
those  of  Graham,  who  found  an  absorption  of  0*745 — 7*4 
volumes  according  to  the  state  of  aggregation  of  the  metal. 

(6.)  Gold. — This  metal  was  found  to  absorb  32-78  and 
48*49  volumes  of  oxygen  in  two  experiments  conducted  in 
the  manner  described  above.  This  runs  counter  to  Graham's 
results,  who  found  gold  remarkabiy  indift'erent  to  the  action 
of  oxygen.  This  discrepancy  may  depend  upon  the  fact 
that  the  temperatures  used  were  different.  Graham  does 
not  give  the  temperatures,  even  approximately,  while  that 
employed  by  the  author  was  about  450°  C. 

(r.)  Platinum. — A  conflict  of  evidence  exists  concerning 
platinum.  The  author,  in  two  experiments  found  that  it 
absorbed  63*14  and  77*14  volumes  of  oxygen. 

(rf.)  Palladium. — The  author  found  that  palladium 
absorbed  7  *  33  per  cent,  of  oxygen  corresponding  to  the 
formation  of  the  suboxide  PdoO,  which  contains  6  99  per 
cent. 

The  temperature  used  in  these  experiments  was  approxi- 
mately measured  by  heating  a  piece  of  combustion  tube  of 
about  the  same  size  as  the  tube  containing  the  metal,  closed 
at  one  end  and  drawn  out  to  a  capillary  tube  at  the  other, 
in  a  manner  similar  to  that  used  in  the  actual  experiment, 
sealing  it,  and  when  cool  opening  under  water,  the  volume 
of  the.  water  drawn  in  serving  as  a  measure  of  the  tem- 
perature to  which  it  had  been  exposed.  Two  experiments 
gave  the  figures  491^  C.  and  454°  C,  a  result  which  was 
confirmed  by  the  fact  that  zinc  (m.  p.  412° — 433°  C.) 
melted  easily,  and  antimony  (m.  p.  432° — 450°  C.)  just 
fused  in  the  neighbourhood  of  the  tube  in  which  tlie 
experiment  was  being  conducted. — B.  B. 


Fusion  of  Calcium  Carbonate.    H.  Le  Chatelier.    Compt, 
Kend.  1892,  115,  817—820. 

If  the  experiments  of  Hall  on  this  subject,  published  at 
the  end  of  the  last  century,  be  correct,  calcium  carlionate 
fuses  at  a  temperature  between  the  melting  point  of  .silver 
and  that  of  gold,  say  10.50°.  According  to  the  author'.* 
investigations  into  the  dissociation  of  calcium  carbonate, 
this  temperature  corresponds  to  a  dissociation  tension  of 
8*7  atmospheres.  Heretofore  attempts  to  repeat  Hall's 
experiment  have  failed,  mainly,  in  the  author's  opinion, 
because  the  iron  vessel  was  itself  heated  in  order  to  heat  the 
calcium  carbonate  ;  the  liberated  carbon  dioxide  would  be 
reduced  by  the  hot  iron  to  carbon  monoxide,  which  would 
much  increase  the  total  pressure  without  attaining  the 
dissociation  tension  of  the  calcium  carbonate. 

Chemically  pure  calcium  carbonate,  in  impalpable  powder, 
was  submitted  to  a  pressure  of  1000  kilos,  per  sq.  cm.  in  a 
steel  cylinder  by  means  of  two  steel  pistons,  and  heated  by 
an  incandescent  platinum  coil.  The  calcium  carbonate 
within  the  platinum  spiral  was  fused  to  a  white  translucent 
substance,  separated  by  a  sharp  line  of  demarcation  front 
the  surrounding  portion,  which  was  merely  agglomerated  by 
the  pressure.  Crystals  of  0*1  mm.  diameter,  i.e.,  IjOOO' 
times  greater  than  the  original  particles  of  calcium 
carbonate,  were  also  noticed.  The  insertion  of  a  filament 
of  gold  in  the  cylinder  proved  that  the  temperature 
necessary  was  belovv*  the  melting  point  of  gold.  A  photo- 
graph shows  the  resemblance  of  the  fused  calcium  carbonate 
to  certain  natural  marbles. — A.  G.  B. 


Deleterious  Effect  of  Soda  Dust  and  Ammonia  on  Plants, 
M.  Bomer,  E.  Haselhoff,  and  J.  Konig.  Landw.  Jahrb. 
21,  407. 
Thkse  are  most  injurious  to  potatoes  and  clover,  while 
wheat,  oats,  and  rye  are  more  affected  than  barley.  Fruit 
trees  are  more  sensitive  than  other  trees.  Cherry  and 
plum  trees  suffer  when  the  air  contains  70  to  86  mgrms. 
of  ammonia  per  cubic  metre ;  the  oak  on  the  other  hand 
can  stand  as  much  as  240  mgrms. — B.  B. 


The  Temperature  of  the  Maximum  Density  of  Mixtures  of 
Alcohol  and  Water.  L.  De  Coppet.  Comptes  Eend. 
1892,  115,  652—653. 
The  author's  experiments  were  made  with  solutions  con^ 
taining  from  0*  1  grm.  to  17  grms.  of  alcohol  in  100  grms. 
of  water.  The  results  show  that  although  the  weight  of 
alcohol  present  is  proportional  to  the  lowering  of  the 
freezing-point  (Blagden's  law),  it  is  not  proportional  to 
the  lowering  of  the  point  of  maximum  density ;  and  a. 
fortiori  in  the  case  of  dilute  solutions,  where,  instead  of 
a  fall,  there  is  an  actual  rise  in  the  temperature  of  maximum 
density. — A.  R.  L. 

Erratum.— This  Journal  (1893)  page  184,  col.  1,  line  IS 
from  bottom,  erase  the  word  "  of"  before  "  alcohol."  Ibid., 
line  19  from  bottom,  for  "  1877  "  read  "  1887." 


Haxdeuch    der    Chemischex    Tecetn-ologie,   von    Dr. 

Ferdinand  Fischer.    (Zugleich  14,  vollig  umgearbeitete 

Auflage  von  K.  von  Wagner's  Handbuch  der  Chemischen 

Technologic.)     Leipzig  :   Terlag  von  Otto  Wigand,  1893. 

London  :   H.  Grevel  and  Co.,  33,  King  Street,  Covent 

Garden.     M.  15.  or  155. 

Large   8vo.   volume   in   paper  cover,  containing   Preface, 

Table   of   Contents,    text    covering    1140   pages,   and    the 

Alphabetical   Index  of   Subject-Matter  and   Names.     The 

pages  of   the   work   are   illustrated   with    716   engravings. 

The  work  actually  represents  the  14th   edition  of  R.  von 

Wao-ner's    Handbook   of    Chemical   Technology,    and    the 

author  points  out  in  his  Preface  that  owing  to  the  gigantic 

strides    of    chemical   technology   since    the    issue   of    the 

13th  edition,  the  work  has  been  to  him  like  one  undertaken 

entirely  de  novo.     The  following  Subjects  are  treated  of  in 
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the  text : — I.  Technology  of  Fuel. — Fuel  and  its  appli- 
cations. Gasification  and  Combustion.  Furnace  arrange- 
ments. Illuminating  Gas.  Petroleum.  Paraffin  Oil  Industry. 
Illumination.  Electric  Lighting.  II.  JMetallurgy.  — 
■Generalities.  Iron.  Manganese.  Cobalt.  Niekul.  Copper. 
Lead.  Silver.  Gold.  Platinum.  Zinc.  Bismuth.  Antimony. 
Arsenic.  Mercury.  Zinc.  Cadmium.  Sodium  and 
Potassium.  Aluminium.  Magnesium.  III.  Chemical 
Industries. — Water  and  Ice  Sulphur.  Bisulphide  of 
Carbon.  Sulphurous  Acid.  Sulphuric  Acid.  Ammonia 
and  Ammonium  Compounds.  Sodium  Chloride.  Potash 
Salts.  Soda.  Chlorine,  Chloride  of  Lime,  and  Ciilorates. 
Bromine.  Iodine.  Nitric  Acid  and  Nitrates.  Phospliates 
•and  Manures.  Phosphorus  and  Matches.  Explosives. 
Boric  Acid  and  Borax.  Aluminium  Compounds.  Ultra- 
marine. Tin,  Arsenic,  and  Antimony  Compounds.  Gold, 
Silver,  and  Mercury  Compounds.  Copper  Compounds. 
Zinc  and  Cadmium  Compounds.  Ijead  Compounds.  Chro- 
mium Compounds.  Manganese  Compounds.  Iron 
Compounds,  including  Ferrocyanides,  &c.  Oxygen,  &c. 
Statistics.  IV.  Chemical  Industries,  Organic. — Alcohols 
and  Ethers.  Organic  Aculs.  Coal-tar.  Colours  and  Dyes. 
Coal-ta*  Medicaments,  Alkaloids,  &c.  V.  Glass,  Earthen- 
ware, Cements,  and  Mortars.  VI.  Food  Stuffs.  VII. 
Textile  Fibres.  Including  Dyeing  and  Calico  Printing. 
VIII.  Othicr  Organic  Chemical  Branches.  IX. 
Mechanical  Engineering  in  Connection  with  the 
Ohemical  Factory. 


Report  on  Mineral  Industries  in  the  United  States  at 
the  Eleventh  Census,  1890.  David  T.  Day.  (Depart- 
ment of  the  Interior.)  Washington,  D.C. :  Government 
Printing  Office.      1892. 

Quarto  volume,  bound  in  black  cloth  and  containing  Table 
of  Contents,  List  of  Illustrations,  Letters  of  Transmittal, 
Introduction  of  16  pages,  and  Text  covering  806  pages. 
The  work  closes  with  an  Alphabetical  Index  of  a  most 
complete  kind. 

The  text  is  illustrated  with  maps  and  engravings  to  the 
number  of  56.  In  the  Introduction  is  given  the  scope  and 
general  subject  of  the  report,  Mhich  consists  actually  of  an 
investigation  to  show  the  position  of  the  mineral  industries, 
among  the  various  forms  of  industrial  activity  in  the  United 
States.  It  shows  the  extent  of  these  industries  measured  by 
the  quantity  and  value  of  the  minerals  produced,  by  the 
amount  of  capital  at  stake  in  the  various  mining  enterprises, 
and  more  especially  by  the  extent  to  which  they  afford  a 
means  of  livelihood  to  the  people  of  the  United  States. 
Each  branch  of  mineral  industry  is  investigated  and  written 
upon  by  a  special  expert. 

Iron  Ores  (John  Blrkinbine).  Gold  and  Silver  (R.  P. 
Rothwell).  Copper  (C.  Kirchhoff).  Lead  and  Zinc 
(C.  KirchhofiF).  ]\Iercury  (J.  B.  liandol).  Tin,  Nickel 
and  Cobalt,  Aluminium  (R.  L.  Packford).  Manganese  (J.  D. 
Weeks).  Chromic  Iron  Ore,  Antimony  (E.  W.  Parker). 
Platinum  and  Iridium,  Coal  (J.  H.  Jones).  Petroleum  (J.  D. 
Weeks).  Natural  Gas  (J.  D.  Weeks).  Asphnltnm  (E.  W. 
Parker).  Ozokerite  (E.  W.  Parker).  Stones  (W.  C.  D^»y). 
Precious  Stones  (G.  F.  Kunz).  Phosphate  Rock  (E.  Willis). 
Marl  (J.  Mlddleton).  Gypsum  (E.  W.  Parker).  Infu- 
sorial Earth  (PI  W.  Parker).  Corundum  (E.W.Parker). 
Millstones  (E.  W.  Parker).  Whetstones  (E.  W.  Parker). 
Mica  (L.  J.  Childs).  Asbestos,  Graphite,  Soapstone, 
Barj'tes,  Ochre  and  Metallic  Paint,  Fluorspar,  Lithographic 
Stone,  Sulphur,  Pyrites  (all  by  E.  W.  Parker).  Mmeral 
Waters  (A.  C.  Peale). 

Special  schedules  are  given  for  the  collection  of  statistics 
relating  to  mineral  industries. 


Our  Secret  Friends  and  Foes.     By  Percy  F.  Frank- 
land,   Ph.D.,   F.R.S.     London  :  Society  for   Promoting 
Christian    Knowledge,    Northumberland    Avenue,    W.C. 
Brighton  :  135,  North  Street.     New  York  :  E.  and  J.  B. 
Young  &  Co.     1893.     Price  2s.  6d. 
Small    8vo.    volume,  bound    in    cloth,    and   forming   an 
expansion  of  lectures  delivered  before  popular  audiences  in 
London,  Edinburgh,  and   elsewhere.     It  commences  with  a 


frontispiece,  title-page,  and  dedication.  Then  follow  the 
Preface,  Contents,  List  of  Illustrations,  numbering  48.  and 
subject-matter.  The  work  concludes  Avith  a  chart  showino- 
the  number  of  colonies  obtained  from  1  cubic  centimetre 
of  water  by  gelatin-plate  cultivation. 

The  object  of  thi;i  little  book  is  clearly  and  concisely  set 
forth  in  the  Preface  as  being  "  A  means  of  making  the 
general  reader  more  intimately  acquainted  with  the  recently- 
discovered  world  of  life,  commonly  known  as  germs  or 
micro-organisms,  these  daily  attracting  more  and  more 
public  attention,  as  a  knowledge  of  their  remarkable  powers 
for  good  and  evil,  becomes  more  widely  diffuseci."  The 
work  is  divided  into  six  chapters,  devoted  as  follows:  — 
I.  Introduction.  II.  Micro-organisms  in  Air.  III.  Micro- 
organisms in  Water.  IV.  Useful  Micro-organisms.  V. 
^Malignant  Micro-organisms.  VI.  The  Theory  and  Practice 
of  Prevention  in  Disease. 


Soap  Manufacture.     A  Practical  Treatise  on  the  Fabrica- 
tion of  Hard  and  Soft  Soaps,  and  Analytical  Methods  for 
the  Determination  of  their  Chemical  Composition,  together 
with  a  Short  Account  of  the  ^Materials  employed.     I:>y  W. 
Lawrence   Gadd,  F.I.C,  F.C.S.     London:    George  Bell 
and  Sons,  York  Street,  Covent  Garden.     1893.     5s.    And 
New  York. 
This    little  book   is  set    forth    as    a   ])ractical  treatise  for 
teachers  and  students,  to  meet  the  requirements  of  the  City 
and  Guilds  of  London  Institute  Examinations.     It  is  a  small 
Svo.  volume,  containing  Preface,  Table  of  Contents,  List  of 
Illustrations,  numbering  33,  and  Text  covering  218  pages. 
An  Alphabetical  Index  closes  the  work. 

The  following  branches  are  treated  of  in  their  respective 
chapters  : — I.  Introduction.  If.  Fatty  Acids.  III.  Ma- 
terials. I \'.  Water.  V.  Manufacture  of  Soap.  VI.  Stamping 
and  Packing.  VII.  Special  Soaps.  VIII.  Toilet  Soaps. 
IX.  Perfumes.     X.  Glycerin  Recovery.     XI.  Anal}  sis. 


Mineral  Resources  of  the  United  States.     Calendar 

Years  1889  and  1890.     David  T.  Day,  Chief  of  Division 

of    Mining   Statistics   and    Technology.       Washington : 

Government  Printing  Office.     1892.    50  cents. 

Octavo  volume,  bound  in  black  cloth,  and  containing  Table 

of  Contends,   Introduction,    Summary,   Text   covering  535 

pages,  and  a  most  copious  and  exhaustive  Index  for  the 

Reports  of  1882,1883-4,  1885,  1886,  1887,  1888,  and  1889-90, 

extending  from  pages  537  to  651,  and  finally  an  Alphabetical 

Index  of  the  present  volume. 

The  matter  treated  of  comprises  the  following  subjects  :  — 
Iron;  Gold  and  Silver  ;  Copper ;  Lead;  Zinc;  Mercury; 
Aluminium;  Tin;  S^ickel  and  Cobalt;  Manganese;  Chromic 
Iron  Ore ;  Antimony  ;  Platinum  ;  Coal ;  Petroleum  ;  Natural 
Gas  ;  Stone  ;  Pottery  ;  Precious  Stones  ;  Fertilizers ;  Buhr- 
stones;  Corundum  and  Emery;  Grindstones;  Infusorial 
Earth ;  Oilstones,  &c. ;  Cement ;  Gypsum ;  Fluorspar  ; 
Alica  ;  Soapstone ;  Asphaltum ;  Salt ;  Bromine  ;  Borax  ; 
Graphite;  Mineral  Paints;  Barytes  ;  Asbestos;  Sulphur; 
Pyrites ;  Lithographic  Stone  ;  Mineral  Waters. 


Chemisch-technisches     Repertorium.        LTebersichtlich 
geordnete    Mittheilungen     der     neuesten     Erfiudungen, 
Fortschrltte  und    Verbesserungen  auf   dem  Geblete   der 
technlschen  und  Industriellen  Chemle,  mit  Hlnwels  auf 
Maschinen,   Apparate    und    Literatur.      Uerausgegeben 
von    Dr.    Emil   Jacobsen.       1892.      Erstes    H:ilbjahr. 
Zweite  Hiilfte.     Berlin  :  R.  Gaertner's  Verlagsbuchhand- 
lung.    Hermann  Hey f elder.    Schonebergerstrasse  26,  S.W. 
London :  H.    Grevel   and   Co.,    33,  King  Street,  Covent 
Garden. 
This  issue  forms  the  second  for  the  first  half-year  of  1892, 
and   contains   pages  157  to  314,   in   which    the   following 
subjects  or  branches  are  treated  of : — Foodstuffs  ;  Paper ; 
Photography  ;     Residuals,    Manures,    Disinfectants,     &c.. 
Soaps.       Explosives    and    Detonators.      Preparation    and 
Purification  of  Chemicals.     Chemical  Analysis,  Apparatus, 
ISIachinery,  Electrotechnology.     Thermotechnology.     Adul- 
teration of  Trade  Products.     New  I5ooks 
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Tkciinisch-Ciikmisciiks  Jahrbuch,  1891 — ltt92.  Eln 
Uericht  iiber  die  Fortschritte  auf  dem  Gebiete  der 
Chemischen  Technologic.  Herausgegcben  von  Dii. 
RiDOi.F  KiKDKUMvNN.  \'ier/.ehnter  Jahrgang.  Mit 
236  in  der  Text  gedruckten  Illastrationen.  Herlin  : 
Carl  Hermann's  Verlag.  1893.  London:  If.  Grevel 
and  Co.,  33,  King  Street,  Coveut  Garden.    M.  12,  or,  12s. 

This  useful  Year-book  of  Chemical  Technology  is  now  in 
its  14th  year.  It  takes  the  form  of  a  substantial  8vo 
volume  bound  in  cloth,  and  containing,  besides  the  Table 
•of  Contents  and  list  of  Journals  utilised,  subject-matter 
covering  542  pages,  List  of  New  Hooks  on  Physics, 
■Chemistry,  Chemical  Technology  and  Mineralogy,  Geology 
and  Mining,  covering  21  pages,  and  closing  with  Indexes 
of  subject-matter  and  names  of  Authors.  The  text  is 
iHustrated  Avith  236  engravings.  Following  the  indexes 
and  closing  the  work  is  a  most  useful  register  ot  all  the 
patents  taken  out  during  the  year,  arranged  under  their 
appropriate  headings  and  so  paged  that  the  abstracts  to 
which  they  relate  are  easily  found  and  turned  up  in  the  text. 
The  subjects  treated  of  are: — I.  The  Alkali  Metals, 
Magnesium  and  Aluminium.  II.  Gold  and  Silver.  III. 
Copper.  IX.  Lead.  V.  Zinc.  Vl.  Tin.  VII.  Nickel 
and  Cobalt,  Manganese,  Chromium,  and  Platinum.  VIII. 
Iron.  IX.  Chlorine  and  Hydrochloric  Acid.  X.  Sulphuric 
Acid.  XI.  Hydrogen,  Oxygen,  Ozone,  Nitric  Acid.  XII. 
Soda.  XIII.  Potash  Salts."  XIV.  Ammonia.  XV.  Alkaline 
Earths.  XVI.  Glass.  X\'II.  Earthenware.  XVIII.  Cement. 
XIX.  Artificial  Stone.  XX.  Explosives.  XXI.  lUuminants. 
XXII.  Heating  Materials.  XXIII.  Sugar.  XXIV,  Starch 
and  Dextrin.  XXV.  Wine.  XXVI.  Beer.  XXVII. 
Spirits.  XXVIII.  Fats,  Soaps,  &c.  XXIX.  Water.  XXX. 
Foodstuffs.  XXXI.  Manures.  XXXII.  Tanning  Materials. 
XXXIII.  Organic  Acids.  XXXIV.  Alkaloids.  XXXV. 
Colouring  Matters.  XXXVI.  Textiles,  Dveing  and  Print- 
ing. XXXVII.  Paper.  XXXVIII.  Photography.  XXXIX. 
Glue  and  other  Adhesives.  XL.  Apparatus.  XLI.  Reviews 
of  Books. 


Craue  Beport 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(^From  the  Board  of  Trade  Journal.) 

Argentink  Republic. 

Under  the  new  Customs  law  for  1893,  the  under-mentioned 
duties  are  applicable  in  respect  of  the  followirg  articles  : — 

Vegetable  oils,  12  cents  per  kilogramme. 

Patent  medicines  for  sheep,  12 '50  dols.  per  ton. 

Stearine,  14  cents  per  kilogramme. 

Wax  matches,  80  cents  per  kilogramme. 

Wooden  matches,  40  cents  per  kilogramme. 

Glycerine  under  30  degiees,  for  native  industries  exclu- 
sively, 2  cents  per  kilogramme. 

Colombia. 

According  to  a  law  recently  passed  by  the  Colombian 
Congress — 

All  pharmaceutical  specialities,  including  wines,  gums, 
pills,  pomades,  elixirs,  pastelles,  &c.,  &c.,  and  all  patented 
medicines,  are  to  pay  double  the  nites  levied  hitherto. 

Cnitkd  States. 

Customs  Deoisiors. 

Manufactures  of  paper-pulp  made  in  imitation  of  Lincrusta 
Walton  wall-paper,  having  a  burlap  foundation  with  an 
■embossed  facing  of  paper-pulp  saturated  with  an  oleaginous 


substance,  used  as  panelling  fur  carriages  and  as  wall-paper 
for  large  rooms,  is  dutial)le  at  35  per  cent,  under  j)aragra])h 
461. 

Merchandise  known  as  "  Tonka-bean  crystals,"  a  powder 
that  falls  from  the  Toi'ka  bean  in  handling  and  transporting 
the  beans,  and  contains  largely  the  aromatic  i)rinciple  of 
the  bean,  is  dutiable  at  10  per  cent,  under  section  4,  new 
tariff. 

Muriate  of  apomorphia  is  dutiable  at  25  per  cent,  under 
paragrai)h  76,  new  tariff". 

New  .Solth  Walks. 

Customs  Tariff. 

In  the  statement  of  the  rates  of  Customs  duty  leviablo 
in  New  South  Wales,  published  at  pp.  186-94  of  the  Board 
of  Trade  Journal  for  February,  soda  crystals  are  mentioned 
as  being  subject  to  a  duty  of  405.  per  ton,  and  are  also 
included  in  the  list  of  articles  which  are  exempted  from 
duty.  With  reference  to  this  article,  a  communication, 
dated  the  24th  February,  has  been  received  at  the  Board 
of  Trade  from  the  Agent-General  for  New  South  Wales  to 
the  etfect  that,  on  communication  with  his  Government,  he 
is  informed  that  soda  crystals  are  admitted  to  the  colony 
free  of  duty. 

Tlrkev. 

The  Entry  of  English  Patent  Medicines. 

A  communication,  dated  the  13th  p'ebruar}',  has  been 
received  at  the  Board  of  Trade  from  the  Privy  Council 
OHice,  transmitting  copy  of  a  letter  from  the  Foreign  Office 
(together  with  its  enclosure)  on  the  subject  of  the  entry  of 
English  patent  medicines  into  Turkey. 

The  Foreign  Office  letter  contains  a  list  communicated  by 
a  local  chemist  to  Her  Majesty's  Ambassador  at  Constanti- 
nople, of  English  patent  medicines,  the  entry  of  which  into 
Turkey  is  alleged  to  have  been  prohibited  since  September 
1891,  on  the  ground  that  the  contents  of  these  medicines 
are  not  known  to  the  Ottoman  Customs. 

It  is  stated  that  certain  similar  medicines  from  the 
L'nited  States  are  allowed  to  enter  Turkey  upon  their 
contents  being  made  known  to  the  proper  auth(,rities 
through  the  United  States  Legation.  Ic  is  suggested  that 
the  proprietors  of  any  English  ])roprietary  medicines,  by 
adopting  a  course  similar  to  that  pursued  on  behalf  of 
United  States  medicines,  might  further  the  sale  of  their 
goods  in  Turkey. 

The  list  in  question  may  be  seen  by  those  interested  at 
the  Commercial  Department,  Board  of  Trade,  Whitehall 
Gardens,  London,  S.W. 


GENERAL   TRADE   NOTES. 

The  Camphor  Trade  of  Formosa. 

According  to  the  L'nited  States  Minister  at  Peking,  the 
report  of  the  Customs  Commissioner  at  Tamsui  (M--.  F. 
Hirth)  for  the  year  1891,  contains  the  statement  of  some 
interesting  facts  relating  to  the  camphor  trade  in  the  island 
of  Formosa. 

There  were  exported  from  Formosa  to  Hong  Kong  in 
1891  16,353  piculs  of  camphor  (a  picul  is  133^  pounds 
avoirdupois),  of  which  the  value  was  253,.t75  haikwau 
taels  (the  haikwan  tael  is  worth  1  •  20  dols.  in  American 
cold).  The  total  export  was  16,760"96  piculs,  valued  at 
259,871  haikwan  taels.  This  is  a  large  increase  over 
former  years.     The  product  in  1890  was  100,833  piculs. 

L'nfortunately,  one  of  the  causes  of  this  great  production 
is  the  destruction  of  the  camphor  trees  by  the  persons 
engaged  in  the  trade.  They  are  said  to  hew  down  the 
trees  remorselessly.  This  extraordinary  increase  in  the  pro- 
duction of  camphor  is  also  alleged  to  be  greatly  due  to  the 
extensive  use  of  the  article  in  the  manufacture  of  smokeless 
powder.  Less  expensive  ingredients  of  this  new  invention 
have,  it  is  said,  been  now  discovered,  but  camphor  is 
evidentlv  still  used  in  its  manufacture. 
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Under  new  regulations  the  purchasers  of  camphor  are 
not  allowed  to  approach  the  stills  for  fear  of  injury  from 
the  savages ;  but  four  markets  have  been  selected,  viz., 
in  Taipei,  Tokoham,  and  Sakko-k'eng,  and  in  Chuug-lu, 
or  middle  district,  Chipchipkoi  and  Tohchaj*,  whither  all 
produce  is  to  be  taken  for  sale.  The  provincial  Govern- 
ment holds  that  the  camphor  forests,  having  been  reclaimed 
by  warfare  from  the  savages  and  brought  under  cultivation 
at  Government  expense,  are  the  property  of  the  Crown. 
The  Government  might  utilise  these  forests  under  its  own 
administration.  If  it  does  not  choose  to  do  so,  Chinese 
settlers  must  abide  by  the  regulations  made  bj-  the  Govern- 
ment. 

The  Commissioner  states  that  as  long  as  Japan  camphor 
is  high  Formosa  can  compete,  but  if  the  former  is  reduced 
in  price  the  Formosa  trade  would  cease,  imless  the  tax 
were  reduced.  Formosa  camphor  cannot  be  refined  to  the 
proper  hardness  without  adding  Japan  camphor.  The 
cause  of  this  peculiarity  has  not  been  discovered. 

The  great  quantity  of  oil  and  moisture  contained  in  the 
Formosa  camphor  keeps  the  prices  5  per  cent,  lower  than 
those  of  the  Japan  gum. 

Camphor  is  the  chief  ingredient  of  celluloid.  As  is 
well  known,  also,  it  is  extensively  used  in  the  materia 
luedica  of  Europe  and  America.  It  is  to  be  hoped  that  the 
new  regulations  above  mentioned  will  have  a  beneficial 
effect  on  the  production  of  this  important  article. — Board 
of  Trade  Journal. 

ECOXOMIC    COXDITIOX    OF    BOLIVIA. 

The  Moniteur  des  Intevets  Materiels  for  the  23rd 
February  publishes  the  following  extracts  bearing  upon  the 
subject  of  Bolivian  industries,  from  a  report  presented  to 
the  National  Congress  by  the  Minister  of  Finance  and 
Industry  :  — 

The  production  of  silver  in  Bolivia,  instead  of  diminishing, 
is  rapidly  increasing  ;  in  1890  it  was  about  1,200,000  marcs, 
and  in  1891,  1,403,345  marcs,  of  which  792,279  marcs  were 
produced  by  the  Huanchaca  Company  of  Bolivia,  and 
157,234  marcs  by  the  AuUagas  Company. 

The  price  of  copper  varies  from  43/.  \0s.  to  46/.  10s. 
per  ton.  Its  production  in  1890  was  45,993  quintals,  and 
in  1891,  63,731  quintals. 

Tin,  the  demand  for  which  is  daily  increasing,  owing 
to  industrial  conipetion,  exceeds  the  anticipation  of  the 
miners,  principally  in  the  Oruro  Department.  More  than 
100,000  quintals  are  annually  exported. 

The  working  of  bisuuith,  coal,  sulphur,  and  other  sub- 
stances is  still  very  limited,  but  the  production  of  silver  is 
rapidly  increasing. 

The  rubber  industry  is  in  a  flourishing  condition  in  the 
northern  department  of  Bcni.  In  1890  the  production  of 
india-rubber  reached  Ihe  figure  of  382,087  kilos,  and 
490,937  kilos,  in  1891,  of  which  209,466  kilos,  correspond 
to  the  second  half-year,  and  represent  an  official  value  of 
179,556  bolivars  and  a  Customs  revenue  of  17,800  bolivars. 
These  figures  refer  only  to  the  Custom-house  of  Villa-Bella, 
and  only  represent  therefore  a  portion  of  the  working.  The 
immensity  of  these  territories  makes  supervision  impossible 
and  facilitates  smuggling,  which  is  carried  on  with  impunity. 
Measures  have  recently  been  proposed  with  the  object  of 
putting  a  stop  to  these  fraudulent  practices. 

Maxvfacture  of  Paper  from  Sugar-Caxe. 

It  is  stated  to  be  a  well-established  fact  that  the  stalks 
of  the  sugar-cane  can  be  utilised  for  making  paper  of  the 
best  quality,  and  the  Journal  de  la  Chamhrc  de  Commerce 
de  Constantinople  expresses  astonishment  that  at  the  present 
time,  in  face  of  the  very  large  production  of  sugar,  which 
results  in  the  constant  depreciation  in  value  of  this  product, 
and  per  contra  of  the  increasing  use  of  paper,  this  industry 
has  not  yet  been  put  to  practical  purpose,  which  would 
enable  the  sugar-planters  to  get  a  better  return  from  their 
plantations. 

The  fibres  of  the  sugar-cane  give  a  paper  of  superior 
quality,    and    the    mechanical    or    chemical    manipulation 


required  in  this  industrj'  is  of  the  simplest.  In  fact,  the 
sugar  contained  in  the  stalks  aids  towards  removing  the 
silicates. 

It  is  stated  that  a  citizen  of  New  Orleans,  Mr.  Walter  P. 
Forbes  bj-  name,  is  exhibiting  in  that  town  a  dozen  samples 
of  white  paper  made  from  the  sugar-cane,  of  remarkable 
beauty.  The  best  quality  of  this  paper  costs  less  than  Id. 
per  pound. 

Now  estimating  that  1,100,000  lb.  of  sugar-cane  produce 
22,000  lb.  of  paper  at  rather  less  than  Id.  per  lb.,  it  is  seen 
that  a  surplus  value  of  nearly  100/.  is  to  be  drawn  from  the 
sugar-cane. 

Discovery  of  a  New  Mineral  in  Colombia. 

The  Journal  des  Mines  for  the  2nd  February  announces 
that  a  new  mineral,  the  properties  of  which  bear  some 
resemblance  to  those  of  asbestos,  has  recently  been  dis- 
covered in  the  form  of  immense  deposits  in  Colombia. 

The  mineral  in  question  is  amber-coloured,  it  is  transparent 
and  non-combustible. 

Experiments  have  been  carried  out  at  Bogota,  which  tend 
to  prove  that  the  new  substance  can  be  used  in  the  manu- 
facture of  bank  notes. 


The  Future  of  Platinum. 

The  fact  that  one  of  the  great  electric  light  companies  has 
introduced  a  lamp  that  contains  no  platinum,  the  use  of 
which  has  been  heretofore  considered  indispensable,  makes 
pertinent  the  query :  What  will  be  the  future  of  this 
metal  ? 

Since  the  introduction  of  the  incandescent  electric  lamp 
in  1880,  the  consumption  of  platinum,  not  only  in  the 
United  States,  but  also  in  Europe,  has  increased  rapidly, 
although  improvements  made  from  time  to  time  have  greatly 
reduced  the  amount  used  in  each  lamp.  In  1886-7  the 
Edison  16-C.P.  lamp  contained  one  grain,  and  the  Sawyer- 
Mann  lamp  two  grains  ;  at  present  the  Edison  lamp  contains 
but  one-seventh  of  a  grain,  and  the  new  Sawyer-Mann 
lamp  none  at  all.  In  England  the  Edison-Berliner  lamp, 
and  in  Germany  the  Siemens-Halske  lamp,  have  likewise 
had  the  amount  of  platinum  reduced  to  a  minimum,  owing, 
as  in  this  country,  to  the  use  of  a  shorter  wire  of  a  smaller 
diameter.  Notwithstanding  this,  however,  the  gross  amount 
of  pLitimum  used  in  this  country  and  Europe  in  the  manu- 
facture of  electric  lamps  has  steadily  increased  from  nothing- 
in  1880  to  about  55,000  oz.  in  1892.  If  the  new  Sawyer- 
Mann  lamp  should  prove  to  be  a  success,  of  which,  however, 
there  is  yet  no  proof,  it  might  eventually  replace  all  the 
other  kinds  of  lamps  now  in  use,  and  consequently  this 
particular  demand  for  platinum  would  cease. 

On  the  other  hand,  however,  it  is  to  be  observed  that  all 
the  manufacturers  of  incandescent  lamps  have  large  plants 
already  established,  and  that  the  amount  of  platmum  used 
per  lamp  has  been  reduced  to  a  minimum,  so  much  so  that 
its  value  forms  less  than  5  per  cent,  of  the  value  of  the 
lamp.  Consequently  it  is  quite  probable  that  platinum  will 
continue  to  be  used  in  electric  lamps,  and  that  the  amount 
so  used  will  continue  to  increase  with  the  growth  of  the 
industry. 

There  are,  moreover,  two  other  uses  for  platinum,  which 
are  even  more  important  than  its  use  in  electric  lighting, 
namely,  the  construction  of  stills  for  the  concentration  of 
sulphuric  acid  and  ths  wires  by  which  artificial  teeth  are 
firmly  fastened  to  a  plate.  The  amount  used  for  stills  varies 
widely  fi'om  year  to  year,  being  greatly  dependent  upon  the 
number  of  new  plants  started  each  year,  but  it  has  been 
estimated  that  the  average  amount  so  used  during  the  last 
few  years  is  about  80,000  oz.  The  manufacture  of  sulphuric 
acid  is  bound  to  increase,  and  although  glass  concentrating 
vessels  are  now  being  used  to  some  extent,  it  is  believed 
that  this  industry  will  continue  to  supply  a  constantly 
increasing  demand  for  platinum. 

For  dental  purposes  platinum  will  always  coiitinue  to  be 
used,  being  the  only  metal  which  possesses  the  required 
properties  of  infusibility,  ductility,  and  strength.  In  the 
United  States  35,000  oz.  and  in  England  25,000  oz.  are 
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annually  used  in  this  industry,  and  this  amount  will 
prohnbly  increase  at  the  lute  of  2  or  :5  per  cent,  per 
nnniini. 

Tile  other  uses  of  platinum,  such  as  chemists'  crucihles, 
jewellery,  ])latiiifi,  &c.,  consume  about  20,000  oz.  annually, 
making  the  entire  coMSunii)tion  about  21.5,000  oz.  or  (>, 080 
kilos.  Of  this  amount  from  :?0  to  l<)  per  cent,  is  old  or 
scrap  platinum,  which  leaves  from  1,000  to  -l,')"*)  kilos,  to 
be  annually  supplied  by  the  mines. 

For  many  years  the  Siberian  Urals  have  8uj)plied  the 
greater  part  ('J2  per  cent.)  of  all  the  platinum  used  in  the 
world,  but  it  is  questionable  whether  its  output  can  be 
maintained  at  its  present  high  level  for  many  years. 
According  to  the  official  statistics  of  the  Russian  Depart- 
ment of  Miner.,  the  output  of  platinum  in  that  country 
reached  its  maximum,  4,100  kilos.,  in  1H87,  following  which 
it  dropped  to  2,700  kilos.,  and  so  remained  until  1H91,  when, 
owing  to  the  abnormally  high  price  of  the  metal,  the  pro- 
duction amounted  to  4,226  kilos.  Many  of  the  old  placers 
are  now  worked  out,  and  it  is  believed  that  the  above  figure 
represents  the  maximum  possible  output  of  the  country.  If, 
then,  the  demand  should  continue  to  increase,  as  seems 
possible,  it  will  be  necessary  to  look  for  other  supplies  of 
the  metal.  Xext  to  Russia  the  most  important  sources  of 
platinum,  so  far  as  is  kuown,  are  Colombia,  Britifeh 
Columbia,  and  the  United  Siates. 

At  present  Colombia  produces  but  1 2.5  kilos,  of  platinum 
per  annum,  entirely  the  result  of  native  washing.  The 
platiniferous  area,  although  of  low  grade,  is,  however,  quite 
extensive,  and  in  part  suitable  for  hydraulic  mining.  A 
considerable  amount  of  American  capital  has  already  been 
invested  there,  and  it  is  quite  probable  that  Colombia  will 
become  an  important  producer  of  the  metal.  The  only 
platinum  deposits  of  importance  in  British  Columbia  are 
found  on  the  Talameen  Kiver.  Kecently  a  company  has 
been  formed  to  hydraulic  these  gravels,  but  so  far  the 
output  has  been  small.  The  total  production  of  British 
Columbia  is  about  65  kilos. 

In  the  United  States  much  prospecting  has  been  done  to 
find  platinum  in  paying  quantities,  but  so  far  without 
success,  and  up  to  the  present  time  all  the  platinum  pro- 
duced has  been  incidental  to  the  production  of  gold  from 
various  auriferous  gravels  in  California  and  Oregon.  If 
the  laws  prohibiting  hydraulic  mining  in  California  should 
be  repealed,  that  State  may  become  a  more  important 
producer  of  platinum. — Engineering  and  Mining  Journal. 

Petroleum  ix  the  Argentine  REPrBLic. 

At  Cachenta,  in  the  province  of  Mendoza,  in  the  Argen- 
tine, a  considerable  petroleum  industry  has  sprung  up 
during  the  last  two  years.  In  this  district  there  is  a 
promise  of  great  mineral  wealth,  but  as  yet  it  has  been 
worked  only  in  a  desultory  manner.  There  seems  to  be  a 
future  before  the  petroleum  industry.  Up  to  the  present 
time  three  successful  borings  have  been  made,  and  the  total 
output  since  the  first  boring  in  April  1890  has  been 
1,500  tons.  The  oil  is  conducted  through  pipes  to  the 
storage  tanks  at  San  Vincente.  It  finds  a  ready  sale  at 
the  Rio  Cuarto  and  Mendoza  gasworks,  and  at  the 
Argentine  Great  Western  Railroad.  This  railroad  has  12 
locomotives  which  use  the  oil  as  fuel. — Ibid. 

Soap-Makixg  ix  Mexico. 

A  writer  in  the  Seifenfabrikant,  who  has  lived  many  years 
in  Mexico,  states  that  the  soaps  known  as  "  toilet- soaps  "  in 
Europe  scarcely  exist  in  the  ^lexican  market.  What  little 
of  this  kind  of  soap  is  imported  is  either  French  glycerine 
soap  or  soap-powder.  In  order  to  sell  well  soap  must  not 
smell  of  cocoanut  oil,  which,  in  the  popular  estimation,  causes 
the  hair  to  fall  out.  Before  purchasing  a  cake  of  soap,  the 
average  Mexican  will  both  smell  and  taste  it.  The  operation 
of  smelling  has  for  its  object  to  convince  the  would-be  buyer 
that  the  soap  contains  plenty  of  grease,  and  he  tastes  it  so 
as  to  make  sure  that  it  does  not  "  bite  the  tongue.''  Most 
of  the  soap  consumed  in  the  country  is  produced  by  the 
great  hog  breeders,  of  whom  there  are  a  large  number  in 
Mexico.  The  hogs  are  killed  simply  for  their  lard,  or 
"  manteca,"  which  is  the  common  substitute  for  butter  in  the 


country.  The  residue  of  the  lard  is  boiled,  and  forms  the 
'•  manteca  jabon  "  or  common  soap,  with  which  the  imported 
article  has  not  hitherto  been  able  to  compete.  The  oil- 
plants which  abound  in  the  country,  are  not  used  for  thi' 
l)u.-poscs  of  obtaining  soap-stock,  and  the  mutton  and  goat 
tallow,  of  which  vast  (juantities  arc  produced,  is  made  into 
candles,  mostly  for  use  in  mining  operations. —  Chemist  and 
Druggist. 

Manufacture  of  Paper  ix  Chixa. 

A  Chinese  syndicate  has  established  a  paper  factory  at 
Hong  Kong  with  European  machinery,  business  at  which 
was  begun  at  the  commencement  of  last  year.  From  a 
minute  description  of  the  machinery  and  the  manufacture, 
the  factory  appears  to  have  been  established  on  most  modem 
principles  for  converting  rags  and  rice  straw  into  paper,  and 
it  is  further  stated  that  the  manufactured  article  finds  very 
great  favour  in  the  countrj',  and  that  there  is  every 
probability  that  within  a  short  time  the  factory  will  be  full}- 
occupied. — Chamber  of  Commerce  Journal. 

Glass  Prixtixg  Type. 

The  French  journals  speak  of  a  new  kind  of  type  made 
of  glass,  which  is  stated  to  "  remain  clean  for  ever."  It  is 
said  to  resist  wear  and  tear  better  than  metal  type,  and  that 
it  can  be  cast  with  such  sharp  outlines  as  to  produce  very 
distinct  impressions  with  great  ease.  The  Journal  La 
Patrie  of  Paris  is  now  being  printed  with  it. — Ibid. 

The  Dkug-Tkade  in  Japax. 

The  importation  of  mineral  waters  in  Japan  is  threatened 
with  extinction  in  consequence  of  the  competition  of  local 
waters,  which  are  sold  at  somewhat  lower  rates  than  the 
foreign  article.  The  largest  of  the  .Japanese  springs  is  the 
Hirano  spring,  situated  in  the  neighbourhood  of  Kobe. 
During  last  year  the  exportation  of  Japanese  anise  (from 
Illicium  religiosum)  to  China  has  increased  very  largely. 
It  is  said  to  be  used  for  admixture  with  the  true  Chinese 
star-anise.  The  exports  of  camphor  from  the  island  Kiu-Siu 
are  constantly  on  the  decline  owing  to  the  want  of 
re-afforestation  of  the  camphor-trees.  The  shipments  from 
Nagasaki  in  1891  amounted  to  417,086  catties.  Among  the 
exports  of  -'Japanese  drugs"  from  Nagasaki  in  the  same 
year  we  also  observe  44,896  catties  of  cubebs. — Chemist 
and  Druggist. 

Tartaric  Acid  Maxufacture  in  Marseilles. 

In  1891  the  manufacture  of  tartaric  acid  in  Marseilles 
amounted  to  650  tons.  This  is  a  very  considerable  increase 
upon  former  years,  and  was  cau.<sed  by  the  establishment  of 
large  factories  in  the  city. — Ibid. 


SALE  OF  FOOD  AND  DRUGS  ACT 
AMENDMENT  BILL. 

The  following  is  the  text  of  this  Bill.  It  is  backed  by 
Dr.  Cameron,  Mr.  Channing,  Dr.  Farquharson,  Mr.  Frye, 
and  Mr.  Kearley.  It  was  read  a  first  time  on  February  17, 
and  is  down  for  second  reading  on  May  24:  — 

A  Bill  to  amend  the  Sale  of  Food  and  Drugs  Act,  1875, 
and  the  Margarine  Act,  1887. 

Be  it  enacted  by  the  Queen's  most  Excellent  Majesty,  by 
and  with  the  advice  and  consent  of  the  Lords  Spiritual  and 
Temporal,  and  Commons,  in  this  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  : — 

1.  The  provisions  of  the  Sale  of  Food  and  Drugs  Act, 
1875,  and  of  any  Act  amending  the  same,  shiill  apply  to  and 
include  every  wholesale  trader  or  manufacturer  of  any 
article  of  food  or  drug  who  shall  sell,  to  the  prejudice  of  the 
purchaser,  any  article  of  food  or  drug  which  is  not  of  the 
nature,  substance,  and  quality  of  the  article  demanded  by 
such  purchaser;  and  the  seventeenth  section  of  the  said 
Act  shall  be  read  as  if  the  words  "  whether  by  wholesale  or  " 
were  inserteil  between  the  words  "  on  sale  "  and  the  words 
"  by  retail "  in  the  said  section. 
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2.  The  twenty-fifth  section  of  the  said  Act  shall  be,  and 
is  hereby  amended  by  the  deletion  of  the  word  "  written  " 
before  the  words  "warranty  to  that  effect,"  and  every 
wholesale  trader  or  manufacturer  of  any  article  of  food  or 
drug,  or  other  person  who  in  the  course  of  trade  shall  sell 
to  any  person  any  article  of  food  or  drug,  with  intent  that 
the  same  may  be  resold  by  retail  in  the  state  in  which  it  is 
purchased  from  him,  shall,  unless  he  has  in  writing  informed 
the  purchaser  to  the  contrary,  be  deemed,  for  the  purposes 
of  the  said  Act,  to  have  given  a  warranty  to  the  person 
purchasing  from  him  that  such  article  of  food  or  drug  is  of 
the  narure,  substance,  and  quality  demanded  by  such 
purchaser. 

3.  In  any  proceedings  under  the  principal  Act  having 
reference  to  the  sale  of  «•  margarine "  as  defined  by  the 
Margarine  Act,  1887,  it  shall  be  a  good  defence  to  prove 
that  "the  sale  was  made  in  conformity  with  the  regulations  of 
the  said  Margarine  Act,  1887,  and  in  the  case  of  pro- 
ceedings in  Scotland  under  the  said  Margarine  Act,  the 
thirty-fhird  section  of  the  Food  and  Drugs  Act,  187.5, 
shall  be  held  to  be  added  to  the  sections  12  to  28  inclusive 
incorporated  in  section  12  of  that  Act. 

4.  In  determining  whether  an  offence  has  been  committed 
under  section  n  of  the  principal  Act,  by  selling  to  the 
prejudice  of  the  purchaser  coffee  not  adulterated  otherwise 
Thau  by  the  admixture  of  chicory,  it  shall  be  a  good 
defence"  to  prove  that  the  seller  delivered  with  or  on  such 
mixture  a  notice  by  a  label  distinctly  and  legibly  written  or 
printed,  in  the  form  given  in  the  schedule  to  this  Act, 
stating  the  proportions  of  coffee  and  chicory  contained  in 
such  mixture. 

5.  Whereas  it  is  desirable  to  interpret  the  law  as  to  the 
proportion  of  water  in  butter  which  shall  be  deeined  as 
constituting  an  offence  in  proceedings  under  the  principal 
Act  :  be  it  enacted  that  the  sale  of  butter  containing  more 
than  per  centum  by  weight  of  water  sold  as  butter  shall 
be  deemed  to  constitute  a  sale  to  the  prejudice  of  the 
purchaser,  unless  such  excess  of  water  is  intimated  by  the 
seller  at  the  time  of  sale,  and  the  onus  of  proving  such 
intimation  shall  lie  with  the  said  seller. 

fi.  This  Act  shall  be  read  and  construed  with  the  Sale  of 
Pood  and  Drugs  Act,  1875,  and  any  Act  amending  the 
same, 

7.  This  Act  may  be  cited  for  any  purposes  as  the  Sale  of 
Food  and  Drugs  Act,  1875,  Amendment  Act,  1893. 

Schedule. 
Coffee-Mijrture  containing — 


<;offee four- fifths  ■)  ^ 

Xhicory one-fifth     ' 

(■  one-half  I 
^one-half  J 


,f  three-fourths")  ^^ 
<-  one-fourth     ^ 

,  f  one-fourth 
<•  three-fourths 


And  so  on,  as  the  case  may  be,  specifying  in  equal  parts  on 
each  label  the  respective  proportions  of  coffee  and  chicory 
.  contained  in  the  mixture  sold. — Ibid. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 


Mouth  ending 

28th  February 

1892. 

1893. 

Metals 

£ 

1,752,223 

866,631 

592,953 

2,488,456 

£ 

1,682,538 

751,160 

Oils 

615,811 

Haw  materials   for  non 
dustries. 

-textile  in- 
nports .... 

2,099,116 

Total  value  of  all  u 

31,877,931 

29,75S.71S 

Summary  of  Exports. 


Metals  (other  than  machinery)  .... 

Chemicals  and  medicines 701,022 

Uiscellaneous  articles 2,139,194 

Total  value  of  all  exports 19,328,753 


£ 

2.301,823 


735,736 
2,256,704 


17,093.309 


Imports  op  Metals  for  Moth  ending  28th  Febetjart. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Copper  :— 
Ore Tons 

5,738 
8,243 
2,630 

386,277 
4,015 

388 

11,630 

59,194 

417,905 

58,641 

2,114 
7.560 
3,547 

372,711 
1,226 

162 

12,666 

47,048 

947,515 

67,029 
3.820 

£        '         £ 
28,510          1SS7!'. 

flegulus „ 

Unwrought  ....      „ 

Iron  :— 
Ore , 

218,950 
123,979 

278,187 
36,526 

4,138 

158.410 

104^812 

39,158 
281,715 
263321 

73,023 
141,391 

189,778 
169,463 

261,119 
10,107 

2,125 

126,625 

80,881 

80,662 

214,723 

307,535 

70.104 

152,744 

Bolt,  bar,  &c , 

S  teel,  unwrought . .      „ 
Lead,  pig  and  sheet      „ 

Pyrites , 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

3,475 

1 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

1 
1 

1,732.223 

1.682.5S8 

Imports  of  Chbmicals  and  Dtestuffs  fob  Month 
ENDING  28th  February. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1892. 


1893. 


Alkali Cwt. 

Bark  (tanners,  4c.)    „ 

Brimstone >      1 

Chemicals Value  £  '. 

Cochineal  Cwt. 

Cutch  and  gambier  Tons  ' 

Dyes  :— 
Aniline Value  £ 

Alizarine „ 

Other  

Indigo  Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


2,937 

4.209 

2,654 

3,841 

40,766 

11,556 

16,776 

5.309 

38,073 

62,736 

11,105 

15,031 

.. 

134^51 

102,450 

256 

250 

2,080 

1.471 

3,216 

1,162 

77.361 

25,968 

.. 

.. 

16.735 

11,628 

.. 

.. 

26,939 

20,436 

.. 

.. 

258 

2,050 

16,150 

17,168 

333,347 

368,064 

30,253 

23,050 

25,772 

21,065 

4,326 

4,133 

63,223 

55,214 

•• 

•• 

156,383 

118,610 

.. 

.. 

866,634 

751,160 
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lupoBTs   ov  Oils  vob  Month  Bin>iNO  28th  February. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Cocoa-nut Cwt. 

Olive Tuns 

12,487 
2,1  IS 

77,62(5 

10.450.723 

1,978 

1,134 

45,780 

12,709 

2.122 

80,040 

13,760,479 

2,301 

991 

31,144 

£ 

14,125 
77,747 
90,004 
196,212 
52,967 
24,070 
58,002 
79,226 

£ 

16,153 
80,283 
108,315 
231,436 
58,915 
19.385 
36,685 
64,640 

Palm Cwt. 

Petroleum Gall. 

geed  Tons 

Train,  &C. Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils . . . 

..              592,953 

1                    1 

615,847 

Imports    of    Raw   Material   for   Non-Textilb 
Industries  for  Month  ending  28th  February. 


Articles. 


Qiuintities. 


1892. 


1893. 


Values. 


1892. 


18f3. 


£ark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 

Arabic „ 


Lac,  &c 

Gutta-percha  . 

Hides,  raw  :— 
Dry 

Wet 

iTory 


Manure : — 
Guano Tons 

Bones „ 

■yitratecf  soda.        ,, 

Phosphate  of  lime    „ 

Paraffin Cwt. 

Linen  ra^s Tons 

Esparto 

Palp  of  wood  ....       ., 

Sosin Cwt. 

TaUow  and  stearin      ., 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn , 

Staves „ 

Mahogany Tons 

Other  articles. . .  .Value  £ 


12,717 

176,369 

31,5.'U 

6,335 
8,122 
3,816 

31,374 

34,304 

530 

4,0S1 

7,512 

7,994 

16,473 

41,603 

2.448 

24,817 

17,578 

210,430 

101,495 

2,338 

126,947 

78,551 

5,666 

5,531 


Total  value . 


17.042 
192,789 
19,385 

4,728 

12,592 

2,666 

26,037 

29,71-1 

498 

9S3 

5,117 

5,703 

33,096 

50,727 

2.438 

14,522 

11,037 

136,166 

S6,219 

70S 

93,240 
37,944 
2,612 
5,119 


£ 

28,511 

23,059 
375,265 

20,813 
32,498 
47,591 

80,647 
71,316 
27,734 

29,526 
33,707 
75,199 
36,722 
60,128 
23,725 

117,634 
77,834 
41,360 

133.121 
1,591 

214,893 
203,443 
35,868 
50,567 
645,039 


2,488,456 


£ 

34,291 

22,770 
228,302 

12,759 
58,301 
25,739 

64,672 
64,080 
24,529 

7,205 
22,931 
51,498 
60,588 
53,497 
27,020 
68,753 
54,860 
25,440 
82,282 
317 

161,179 
108,541 
13,331 

44,745 
781,813 

2,099,446 


Exports  op  Mktais  (other  than  Machinery)  fob 
Month  endino  28th  February. 


Articles. 


Quantities. 


1892. 


1893. 


Brass Cwt.  8,827 

Copper  :— 
UnwrouRht 7S539 

Wrought 33,778 

Miied  metal 29,(!15 

Hardware Value  £ 

Implements 

Iron  and  steel Tons       184,310 

Lead „  4,257 

Plated  wares . . .  Value  £ 

Telegraph  wires         „ 

Tin Cwt.  8,414 

Zinc „  14,920 

Other  articles  . .  Value  £ 

Total  value 


7,055 

37,116 
21373 
24,749 


191,223 
2,274 


S,701 
16,670 


Values. 


1892. 


1893. 


£  £ 

39,295  1       31,147 


188.545  91,014 

101,628  I  65,471 

75,361  I  60,4fJ6 
I 

180,074  150,430 

98,516  89,141 

1,694,132  '  1,.554,25I 

55,847  i  27,622 

■'  2.3,712  I  17,228 
I 

31,006  ,  97.496 

39,719  I  41,787 

14,887  i  14,017 

86,667  !  61783 


2.629,389     2,307,S23 


Exports  of  Miscellaneous  Articles  for  Month 
endlng  28th  February. 


Articles. 


Quantities. 


1892.  1893, 


Values. 


1892. 


1893 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware , 

Glass  :— 
Plate Sq.rt. 

Flint Cwt.    ! 

Bottles „      ; 

Other  kinds....       „       [ 


460,100 


1,553,200 


39,780 


242,951 

8.249 

01,282 

13,322 

11,036 


137,749 

6,083 

48,310 

15,517 


449,300 

£ 

11,372 

£ 

11.547 

..    . 

62,099 

85,362 

1,708,800 

30,043 

30,480 

.. 

98.087 

92,362 

27,155 

76,225 

46,988 

.. 

130,805 

93,398 

.. 

157,824 

153,563 

.. 

14^331 

13,135 

12,800 
17,511 
28,948 
10,757 


Leather : — 
Un wrought ....       „ 

I 
"Wrought Value  £  I 

Seed  oil Tons    ■'        6,4:35 

Floorcloth  Sq.Tds.     I,s09,100 

Painters'  materials  Val.  £ 

Paper Cwt.  S3,73l 

Eags Tons  4,058 

Soap Cwt.  43.590 


.  6,017 
14,607 
22,071 
13,694 


12,210 

100,799 

121,082 

.. 

24,904 

22.410 

5,041 

128,121 

108,020 

547,600 

74,846 

64,279 

.. 

123,774 

110,263 

61,434 

142,812 

111,916 

5,510 

a3,953 

42,291 

39,315 

48,182 

41,736 

Total  value , 


Besides  the  above,  drugs  to  the  value  of  73,934/.  were   imported, 
as  against  85,414/.  in  February  18f  2. 


2,439,194  I  2,256,704 


I^O-T 
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Exports  of  Drugs  and  Chemicais  for  Month  EaroiNG 
28TII  February. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

420,176 
116,384 

492,928 
112.496 

£ 

152,855 

45,972 

£ 

164  681 

Bleaching  materials    „ 

46,576 

Ghemical  manures.  Tons 

27,620 

33,426 

202,469 

222,307 

Medicines Yaluef 

.. 

.. 

83,600 

71.607 

Other  articles ...       „ 

•• 

•• 

215,126 

230,562 

Total  value 

•• 

•• 

701,022 

735,736 

iWontl)Ip  patent  i.i^U 


*  The  dates  given  are  the  dates  of  the  Official  Journals  n 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLAXT,  APPARATUS,  and 
MACHINERY. 

Applicatioxs. 

3170.  J.  A.  Morrell  and  J.  Froraherz.  Improvements  in 
apparatus  applicable  for  evaporating  liquids  or  saccharine 
solutions.     Complete  Specification.     February  13. 

3224.  A.  C.  Thomson.     See  Class  III. 

3337.  D.  B.  Morison.  Improvements  in  and  relating  to 
apparatus  for  evaporating  liquids  by  means  of  steam. 
February  15. 

3471.  J.  R.  Quaiu.  Improvements  relating  to  the  pro- 
ductiou  of  cold,  and  to  apparatus  therefor.     February  IG. 

3507.  G.  C.  Douglas.  From  W.  Don  and  T.  Watson, 
India.  Improved  non-conducting  composition  for  retarding 
the  radiation  of  heat  from  boilers,  pipes,  cylinders,  or  other 
heating  apparatus.     February  17. 

3606.  G.  A.  J.  Schott.  Improvements  in  apparatus  for 
filtering  oil  and  other  liquids.     February  18. 

3862.  A.  Stein.  Improvements  in  kilns  and  furnaces. 
Complete  Specification.     February  21. 

3996.  J.  Bradbur}-.  Improvements  in  apparatus  and 
furnaces  for  concentrating  sulphuric  acid  and  other  liquids. 
February  23. 

4076.  J.  J.  Meldrum  and  T.  F.  Meldrum.  Improvenaents 
in  or  connected  with  gas  producers.     February  24. 

4112.  E.  L.  Pease.  An  improvement  in  the  construction 
of  gas  washers  and  ammonia  stills.     February  24. 

4200.  W.  P.  Thompson.  Improvements  in  separating 
gases  of  different  specific  gravities,  and  in  apparatus  there- 
for.    February  25. 

421?.  J.  A.  Henderson.  Improved  compositions  for 
preventing  the  radiation  or  transmission  of  heat.  Complete 
Specification.     February  25. 

4245.  A.  Shiels.  Improvements  connected  with  re- 
frigerating apparatus.     February  27. 

4421.  G  W.  Elliott.  Improvements  in  centrifugal  hydro- 
extractors.     March  1. 

4528.  J.  M.  Smales.  Apparatus  for  removing  deposit 
from  filtering  material.     March  2. 


4563.  A.  Atkinson  and  A.  G.  Barrett.  An  improvement 
in  the  construction  of  lime  kilns  or  furnaces  for  the  better 
and  more  economical  burning,  roasting,  or  calcining  of  lime- 
stone or  other  minerals.     March  2. 

4568.  B.  F.  Wickens.  A  new  and  improved  dehydrator. 
March  2. 

4669.  C.  A.  Chappell.  Improvements  in  and  relating  to 
evaporating  apparatus  for  obtaining  salt.     March  3. 

4852.  W.  E.  Dennis.  Improvements  in  and  connected 
with  condensers.     Complete  Specification.     March  6. 

CoMPLETK  Specifications  Accepted.* 

1892. 

2908.  H.  Salmon.  Acid  condenser  and  smoke  arrester, 
the  object  of  which  is  to  clear  the  atmosphere.    Februarj-  22. 

6535.  W.  Birch.  Improved  means  and  apparatus  for 
separating  solid  or  semi-solid  substances  from  sludge  or 
other  fluid  or  semi-fluid  matters.     March  15. 

7923.  W.  Foulis.  Apparatus  for  regulating  the  flow  and 
pressure  of  gas.     March  15. 

1893. 

145.  J.  Y.  Johnson. — From  A.  Bornholdt  and  J.  Glatz. 
Apparatus  for  separating,  by  means  of  highly  compressed 
air,  fluid  from  solid  substances,  or  lighter  from  heavier 
particles  of  liquid  bodies.     February  22. 

187.  B.  Redwood,  F.  Clowes,  and  S.  Waters.  Detection 
and  estimation  of  combustible  gas  or  vapour  present  in  air, 
and  apparatus  for  thit  purpose.     February  22. 

2665.  R.  Dietrich.     Regenerative  furnaces.     March  15. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

3159.  G.  T.  Beilby.  The  manufacture  of  cyanides. 
Februarj'  13. 

3298.  T.  Price  and  T.  S.  Payne.  Improvements  in  the 
manufacture  of  artificial  fuel.     February  14. 

3316.  0.  J.  Steinhart.  Improvements  in  the  production 
of  cyanides.     February  14. 

3445.  J.  Bond.  A  method  for  the  removal  of  sulphur 
compounds  other  than  sulphuretted  hydrogen  from  coal- 
gas.     February  16. 

3554.  T.  A.  Dillon.  An  improved  method  of  preparing 
peat  for  heating,  gas  generating,  and  other  purposes. 
February  17. 

3815.  J.  R.  Paisley.  An  improvement  in  apparatus  for 
the  manufacture  of  water-gas.     February  21. 

3863.  J.Hull.  Improvements  in  fire-lighters.  February  21. 

4022.  F.  Siemens.  A  process  and  apparatus  for  converting 
hydrocarbons  into  combustible  gas.     February  23. 

4037.  H.  Aitken.  Improvements  in  and  apparatus  for 
obtaining  cyanogen,  cyanides,  and  other  products  from 
carbonaceous  matter,  or  substances  containmg  ammonia 
or  nitrogen,  or  compounds  thereof.     February  23. 

4205.  A.  J.  Boult.— From  F.  J.  Collin,  Germany. 
Improvements  in  or  relating  to  coke-ovens.  Complete 
Specification.     Februarj-  25. 

4225.  W.  G.  Bedford.  Improvements  relating  to  the 
generation  of  gas  from  Avater,  steam,  and  the  like,  and  to 
apparatus  therefor.     Complete  Specification.     February  25. 

4331.  D.France.  Improvements  in  means  for  consuming 
smoke  and  economising  fuel.     February  28. 

4475.  F.  Brunck.  Improvements  in  horizontal  coke- 
ovens.     March  1. 

4510.  F.  W.  Clark  and  A.  Forbes.  Improvements 
relating  to  the  distillation  and  breakiog  up  of  liquid  hydro- 
carbons and  similar  substances,  and  to  apparatus  therefor. 
March  1. 

4843.  T.  Macneil.  Improved  manufacture  of  artificial 
fuel.     March  6. 
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4986.  W.S.  Simpson.  Means  and  apparatus  in  connection 
witli  the  conversion  of  air  into  ozone.     March  7.  I 

5199.  .1.  llarjjreaves.  Improvements  in  gas  producers. 
March  10. 

CoMPLKTB  Specifications  Accepted. 
1891. 
21,598.  V.    15.    Lewes.     .Manufacture   or    production     of 
carburetted     hvdro-ieii    for     ilhiminating     purposes,     and 
apparatus  therefor.     March  15. 

1892. 

3619.  T.  Zohrab.  Method  of  and  apparatus  for  the 
treatment  of  peat  aud  the  conversion  of  peat  into  charcoal. 
March  1. 

4411.  J.  H.  Parkinson.  Separation  of  oxygen,  nitrogen, 
and  other  mechanically  mixed  fluids,  and  obtainmeut 
thereof.     March  15. 

6062.  W.  Belton,  G.  E.  Davis,  and  A.  R.  Davis. 
Purification  of  coal-gas  and  obtaining  products  therefrom. 
March  8. 

6909.  H.  Collet  and  M.  Merichenski.  Improvements  in 
carburettors.     March  8. 

7614.     G.  Heslop.     See  Class  VII. 

14,383.  C.  H.  Kidsdale.  Treatment  or  solidification  of 
mineral  oils  and  other  liquid  hydrocarbons.     March  8. 

18,521.  H.  H.  Lake.  —  From  T.  G.  B.  de  Ferrari. 
Apparatus  for  burning  petroleum,  naphtha,  and  other  liquid 
fuels  in  steam-boiler  furnaces.     March  1. 

23,498.  H.  H.  Lake. — From  A.  Kimber.  Improvements 
relating  to  the  generation  of  gas,  and  apparatus  therefor. 
March  1. 

1893. 

555.  W.  V.  Watson.  Process  of  manufacturing  gas. 
March  1. 

658.  J.  Morley.     Composition  for  fire-lighters.     March  1 

874.  J.  Webster.  Method  of  and  apparatus  for  charging 
gas  retorts.     March  1. 

1269.  W.  P.  Gibbons  and  R.  Masters.  Certain  improve- 
ments in  the  setting  of  gas  retorts.     March  1 . 

2590.  T.  S.  K.  Hawxhurst.  A  composition  suitable  for 
use  in  the  manufacture  of  candles,  night  lights,  and  the  like. 
March  15. 


m.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applicatioks. 

3224.  A.  C.  Thomson.  .An  improvement  in  retorts  used 
for  the  destructive  distillation  of  carbonaceous  substances 
for  the  production  of  mineral  oil  and  ammonia.  February  14. 

4097.  J.  A.  Wanklyn  and  W.  J.  Cooper.  Improvements 
in  the  distillation  of  petroleum.     February  24. 

5284.  J.  Y.  Johnson. — F.  von  HeydcL,  Germany.  Im- 
provements in  the  manufacture  of  guaiacol.     March  11. 


IV.— COLOURIXG  MATTERS  a>'d  DYES. 

Applications. 

3395.  H.  E.  Xewton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture of  leuco  compounds  and  colouring  matters  therefrom. 
February  15. 

3487.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  acid  colouring  matters.     February  16. 

3495.  H.  E.  Xewton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  production 
of  alkylated  sulpho-acids  and  colouring  matters  therefrom. 
February  16. 


3737.  C.  D.  Abel.— From  Kern,  Sandoz,  and  Co.,  Swit- 
zerland. Manufacture  of  colouring  matters  capable  of 
dyeing  cotton  direct.    Complete  Specification.    February  20. 

10,138rt.  J.  Y.Johnson. — P'rom  The  I5adische  Anilin  and 
Soda  ]*"abrik,  Gerniiiny.  Improvements  relating  to  the 
manufacture  of  a  new  class  of  basic  dyestuff.s  or  colouring 
matters,  and  of  materials  and  intermediate  products  relating 
thereto.     Filed  February  27.     Date  claimed  Miy  27,  1892. 

10,1 3SZ».  J.  V.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  relating  to  the 
manufacture  of  sulpho-acids  of  a  new  class  of  basic  dye- 
stuffs  or  colouring  matters,  and  of  materials  and  intermediate 
products  relating  thereto.  Filed  February  27.  Date 
claimed  May  27,  1892. 

10,138c.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik,  Germany.  Improvements  relating  to  the 
manufacture  of  a  new  class  of  basic  dyestuffs  or  colouring 
matters,  aud  of  sulpho-acids  thereof,  aud  of  materials  and 
intermediate  products  relating  thereto.  Filed  February  27. 
Date  claimed  May  27,  1892. 

4276.  R.  Varley.  A  new  or  improved  combination  of 
ingredients  for  dyeing  cotton,  wool,  silk,  or  other  fibrous 
substances  or  materials.     February  27. 

4287.  II.  H.  Lake. — From  Kalle  and  Co.,  Germany. 
Improvements  in  the  manufacture  of  indigo.     February  27. 

4612.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
The  production  on  the  fibre  by  the  aid  of  p-amido-dipheny- 
lamine  of  dyestuffs  fast  to  light  and  washing.     March  2. 

4613.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germanj'. 
Improvements  in  the  production  of  diamidonaphthalene 
sulpho-acid  and  amidonaphthol  sulpho-acid,  and  colouring 
matters  therefrom,     March  2. 

4979.  II.  E.  Xewton — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  and 
production  of  sulpho-acids  of  the  naphthalene  series,  and 
of  colouring  matters  obtainable  therefrom.     March  7. 

5039.  C.  p.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation,  Germany.  Improved  manufacture  of 
colouring  matters.     March  8. 

5141.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany. 
Improvement  in  the  production  of  disazo  dyestuffs  from 
7-amidonaphthol  sulpho-acid.     March  9. 

5265.  S.  Pitt. — From  The  Chemische  Fabrik  auf  Actien 
vorm.  E.  Sobering,  Germany.  Improvements  in  the 
preparation  of  piperazine.     March  10. 

5316.  J.  Hickisson.  Improvements  in  the  manufacture 
of  coloured  marking  inks  aud  marking  ink  pencils. 
March  11. 

5320.  H.  E.  Xewton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  piperazine  and  its  salts.     March  1 1 . 


Complete  Specifications  Accepted. 
1892. 

5815.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Production  of  fast  colours  on  fibre  for 
printing  and  dyeing  purposes.     March  8. 

7298.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.     Manufacture  of  dyestuffs.     March  1. 

7337.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  of  colouring  matters  and 
new  materials  therefor.     March  1. 

733 7rt.  B.  Willcox. — From  the  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  of  alkylated  naphthylamine 
sulpho-acids.     March  1. 

8269.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Bruning,  Germany.  Manufacture  of 
di-alkylised  meta-methoxy,  meta-ethoxy,  aud  meta- 
benzyloxy-paramido  benzophenones.     March  15. 

8455.  J.  Y.  Johnson. — From  F-  von  Ileyden.  Manu- 
facture of  o-oxyuvitic  8cid.     March  15. 
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8456.  J.  Y.  Johnson. — From  F.  von  Heydec.  Manu- 
facture of  colouring  matter  from  a-oxyuvitic  acid. 
March  15. 

86;U.  J.  Y.  Johnson.— -From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  triphenylmethane  dyestuffs. 
March  1. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

3179.  H.  Whitehead.  Improvements  in  filling,  finishing, 
stiffening,  or  dressing  cotton,  woollen,  and  other  textile 
fabrics.     February  13. 

3506.  A.  Gruschwitz.  An  improved  process  for  letting, 
cleansing,  and  deoxydising  textile  fibres.  Complete 
Specification.     February  17. 

Complete  Specification  Accepted. 

1893. 

2989.  A.  Torngren.  Improvements  in  treating  bast  and 
wood  for  obtaining  therefrom  fibre  suitable  for  being  spun 
or  woven.     March  15. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

3186.  A.  G.  Brookes. — From  The  Arnold  Print  AVorks, 
United  States.  Improvements  in  the  process  of  producing 
and  fixing  coloured  figures  in  cotton  material,  in  conjunc- 
tion with  grounds  of  contrasting  colour.  Complete 
Specification.     February  13. 

3380.  G.  A.  Fyson.  Improvements  in  means  employed 
in  the  dyeing  or  colouring  of  straw  plait,  chip,  and  like 
material.     February  15. 

3660.  H.  Ashwell.  Improvements  in  or  relating  to  vats 
or  like  vessels  for  djeing  or  treating  textile  fabrics  or 
garments.     February  18. 

3704.  K.  Pickup.  The  production  of  coloured  patterns 
upon  aniline  black  and  other  coloured  grounds  in  calico 
printing.     February  20. 

4067.  E.  Brook.  Improvements  in  or  connected  with  , 
machines  for  dyeing,  scouring,  or  drying  hanks  of  yarn  or  j 
tops.     February  24.  j 

4417.  J.  Bromley.  Improvements  in  machinery  for  I 
bronzing,  colouring,  and  similarly  ornamenting  paper  or  i 
other  material  in  sheets  or  continuous  rolls.  Complete  | 
Specification.     February  28.  • 

4437.    C.  Owens   and   J.    Whlteley.      Improvements  in    ! 
machines    for    washing,     bleaching,     mordanting,    dyeing 
cotton,  wool,  or  other  fibres  in  a  raw,  spun,  or  manufactured    \ 
state.     March  1. 

4ol2.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germany.  See 
Class  IV. 

Complete  Specifications  Accepted. 

1892. 

4823.  C.  J.  E.  de  Haen.  Improvements  in  or  relating  to 
the  bleaching  of  vegetable  and  animal  fibres  or  other  organic 
substances.     March  15. 

7339.  B.  Willcox.— From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Production  of  fast  colours  on 
fibres.     March  8.  i 

10,381.  H.  H.  Lake. — From  C.  Castellani.     An  improved   i 
chemical   preparation    to   be   used    for    washing,    scouring, 
fulling,  bleaching,  boiling,  and  other  purposes.     March  8. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

3349.  W.  Edge,  K.  Edge,  and  J.  Edge.  A  new  or 
improved  method  of  packing  and  sealing  up  deliquescent 
salts  and  other  powders  or  substances  containing  volatile- 
matters,  also  liquids,  semi-liquids,  and  pastes,  in  such) 
manner  as  makes  them  impervious  to  air  and  moisture,  and 
which  prevents  the  escape  of  volatile  matter.     February  15, 

3800.  ^I.  N.  d'Andria.  Improvements  in  the  recovery 
of  hydrochloric  acid  and  oxide  of  manganese  from  solutions- 
of  manganese  chloride.     February  21. 

3996.     J.  Bradbury.     See  Class  I. 

4310.  A.  Gray.     .See  Class  X. 

4342.  M.  X.  d'Andria.     See  Class  XIII. 

4920.  T.  Parker  and  A.  E.  Robinson.  Improvements  its 
the  utilisation  of  chlorides  of  sodium  and  potassium  foi- 
the  obtainment  of  useful  products.     March  7. 


Complete  Specifications  Accepted. 

1892. 

7393.  F.  Hurler.  Manufacture  of  bleaching  powder,  aneJ 
apparatus  to  be  employed  therein.     March  8. 

7614.  G.  Heslop.  The  application  of  a  by-product  ol' 
the  manufacture  of  acetates  for  warming  and  heating 
purposes.     February  22. 

7958.  H.  Precht.  A  process  for  the  production  of 
phosphates  of  potassium  or  aluminium  soluble  in  water. 
March  1. 

13,822.  II.  W.  Wallis.  :Manufacture  of  chlorine. 
March  1. 

1893. 

1298.  P.  Buisine.  Manufacture  of  ferric  chloride. 
March  1. 

2148.  J.  Heibling.  Manufacture  of  potash,  alum,  and 
alumina.     March  8. 


VIIL— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

3844.  T.  K.  Jones.  Hardening  china  and  other  clays  by 
a  chemical  process.     Februar}-  21. 

438.').  H.  Hilde.  Improved  method  and  machinery  for 
blowing  and  casting  articles  of  glass,     February  28. 

4542.  W.  W.  Pilkington.  Improved  system  of  and 
means  for  making  hollow  articles  in  blown  glass.    March  2. 

4789.  E.  K.  Corn.  Improved  combination  of  appliancesi 
for  use  in  supporting  pottery  ware  whilst  being  fired. 
March  6. 

Complete  Specifications  Accepted. 

1892. 

4545.  H.  II.  Pitt.  Improvements  in  the  process  of  the 
manufacture  of  pressed  glass  articles,  and  in  apparatus, 
therefor.     March  15. 

8865.  V.  B.  Lewes.     Manufacture  of  glass.     March  15. 
24,002.  C.  Werfel.     Manufacture  of  composition  for  th* 
production  of  ceramic  fancy  ware.     March  15. 

1893. 

2033.  F.  Welz.  Process  or  mode  of  making  glass 
having  an  orange-yellow  colour  when  the  light  passes 
through  it,  and  a  greenish  colour  when  the  light  falls  upon 
it.     March  15. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMKNTS. 

Applicxtionb. 

3338.  C.  (leorpc.  Improvements  in  the  manufacture  of 
artificial  stone  and  apparatus  in  connection  therewith. 
Complete  Spcciticatiou.     February  15. 

335G.  A.  A.  Ilely.  Certain  improvements  in  the 
preservation  of  wood.     February  15. 

3429.  P.  J.  Jackson.  Improvements  in  or  relating  to 
paving  for  streets,  Hoors,  and  the  like.  Complete  Specifi- 
cation.    February  16. 

3995.  A.  McAra.  Improvements  in  tlie  manufacture  of 
Portland  cement.     February  23. 

4155.  J.  S.  Gibson  and  S.  15.  IJussell.  j^n  improved 
form  of  fireproof  floors  and  ceilings.     February  25. 

4259.  T.  Potter.  Improvements  in  the  construction  of 
fire-resisting  floors.     February  27. 

4550.  J.  C.  Kichardson.  Improvements  in  or  relating 
to  the  utilisation  of  slate  waste  for  various  manufactures. 
March  2. 

4588.  S.  McDougall  and  1*.  Parry.  Improvements  in  or 
relating  to  street  pavements,  floors,  platforms,  steps,  or  the 
like.     March  2. 

4737.  L.  Xathan.  Improvements  in  the  manufacture  of 
artificial  marble.     March  4. 

4825.  E.  Nelson.  Improvements  relating  to  damp 
course  materials  used  in  the  foundations  of  buildings. 
Complete  Specification.     ^larch  G. 

4987.  H.B.Sheridan.  Improvements  in  the  manufacture 
of  metallic  paving  for  roadways,  footpaths,  covers  for  streets, 
and  the  like.     Complete  Specification.     March  7. 

5132.  J.  Hill.  Improvements  in  the  utilisation  in  the 
manufacture  of  Portland  cement  of  precipitated  carbonate 
of  lime,  forming  waste  products  from  chemical  works,  and 
in  apparatus  for  employment  therein,  and  otherwise  in  the 
reduction  or  disintegration  of  clays.     March  9. 

5315.  G.  L.  Falconar.  Improvements  in  the  manufacture 
or  production  of  blocks  or  slabs  for  use  for  flooring, 
paving,  or  in  step,  staircase,  or  wall  construction,  and  for 
analogous  purposes.     March  11. 

COMPLETK  SpKCIFICATIONS  ACCEPTED. 

1892. 

4131.  J.  T.  Knowles.— From  The'  Actien  Gesellschaft 
"  Cimbra."  A  process  for  the  treatment  of  raw  materials 
to  be  used  in  the  production  of  Portland  cement.     March  8. 

72VO.  R.  Huppertsberg.  jManufacture  of  artificial 
bituminous  stone.     March  15. 

8460.  W.  W.  Hewitt  and  A.  Suart.  Compounds  for 
paving  or  covering  roads,  paths,  or  floors,  and  for  manu- 
facture of  paving  bricks  or  blocks.     March  15. 

8777.  T.  W.  Brittain.  Improvements  in  apparatus  for 
grinding  cement  or  other  substances.     March  15. 

1893. 

249.  M.  Fawcett,  B.  A.  Elphicke,  and  J.  Hope.  Con- 
struction of  fireproof  floors.     March  8. 

354.  F.  A.  Beny.  Improvements  in  bricks  or  blocks 
for  building  purposes.     February  22. 


X.— METALLURGY,  MINIXG,  Etc. 

AlPFLICATIONS. 

3171.  H.  D.  Hibbard.     Improvements  in  apparatus  for   ! 
casting  pig  iron.     Complete  Specification.     February  13.        | 


3345.  G.  B.  Ellis.  Impn)\(.iiit.iits  in  the  manufacture  or 
treatment  of  iron  and  steel,  more  especially  intended  for  the 
manufacture  or  treatment  of  armour  plates  and  projectiles. 
February  15. 

3583.  F.  Elie  de  Fursac,  J.  C.  Moisset,  and  J.  P.  J.  Very. 
Processes  of  separating  metals,  covering  scraps,  clippings, 
or  other  pieces  of  metal  of  all  kinds.  Filed  February  17. 
Date  applied  for  9th  September  1892,  being  date  of  appli- 
cation in  France. 

3586.  F.  G.  Bates.  Improvements  in  compounds  for 
converting  iron  or  low-grade  steel  into  high-grade  steel  by 
the  cementation  process.  Complete  Specification.  Feb- 
ruary 17. 

3652.  A.  Bowen  and  J.  Price.  Improvements  in  the 
manufacture  of  steel.     February  18. 

3834.  A.  Wilson.  Improvements  in  the  manufacture  of 
compound  armour  plates.     February  21. 

4001.  H.  W.  Hemingway.  Improvements  in  the  manu- 
facture of  oxide  of  iron  and  in  means  applicable  for  use  in 
such  manufacture.     February  23. 

4072.  H.  Bird.  Improvements  connected  with  the 
production  of  purple  ore,  bricks,  or  blocks  for  use  in  blast 
furnaces  or  other  furnaces  for  the  production  of  iron  and 
for  other  furnaces.     Complete  Specification.     February  24. 

4079.  H.  C.  Bull  and  Gustavus  Baron  de  Overbeck. 
Improvements  in  the  treatment  of  galena  and  in  apparatus 
therefor.     February  24. 

4102.  P.  J.  G.  Rouquette.  Novel  application  of 
aluminium  and  its  alloys.     February  24. 

4114.  J.  C.  Richardson.  An  improved  method  of  con- 
verting metallic  copper  into  copper  oxide.     February  24. 

4127.  H.  F.  Taylor.  Improvements  in  apparatus  for 
coating  with  tin,  lead,  or  other  metals,  or  alloys  of  same. 
February  24. 

4133.  H.  Parkes.  Improvements  in  the  extraction  of 
gold  and  silver  from  ores  or  compounds  containing  the 
same.     February  24. 

4251.  F.  B.  Stone.  A  process  for  freeing  copper  from 
arsenic.     Complete  Specification.     February  27. 

4267.  T.  E.  Weatherall.  An  improvement  in  electro- 
plating.    February  27. 

4310.  A.  Gray.  Improvements  in  and  relating  to  the 
manufacture  of  zinc  oxides.     February  28. 

4328.  A.  Longsdon.  From  L.  Grambow,  Germany.  A 
new  or  improved  process  for  improving  the  quality  of  steel 
armour  plates.     February  28. 

4358.  W.  P.  Thompson. — From  O.  Nicolai,  German}-. 
Improved  flux  or  fluxes  for  use  in  soldering  aluminium  and 
other  metals.     February  28. 

4496.  H.  Parkes.  Improvements  in  the  extraction  of 
gold  and  silver  from  ores  or  compounds  containing  the 
same.     March  1 . 

4551.  P.  Robinson.  Improvements  in  the  manufacture 
or  production  of  channelled  or  troughed  iron,  steel,  or  other 
metals.     ^March  2. 

4677.  A.  C.  Fel.  Improvements  relating  to  the  soldering 
of  aluminium.     March  3. 

4887.  A.  v.  C.  Fenby  and  J.  B.  Fenby.  Coating  iron 
and  steel  with  brass  and  other  metallic  alloys.     March  7. 

5156.  C.  Raleigh.  A  combination  of  matter  adapted  for 
use  in  the  process  of  chlorination,  and  means  for  producing 
the  same.     March  9. 

5218.  J.  S.  Mac  Arthur,  acting  for  the  Cassel  Gold 
Extracting  Co.,  Lim.,  and  C.  J.  Ellis.  Improvements 
in  extracting  gold  and  silver  from  ores  and  the  like. 
March  10. 

5223.  L.  W.  Broadwell.  Improvements  in  smelting 
furnaces.     March  10. 

5313.  J.  A.  Coombes.  A  new  or  improved  means  of  and 
apparatus  for  the  extraction  of  tin,  copper,  and  the  like. 
March  11. 

5327.  T.  ^I.  Ash,  H.  W.  Gill,  and  L.  Green.  An  improved 
process  for  coating  or  plating  non- metallic  articles  with 
metal.     March  11. 
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Complete  Specifications  Accepted. 

1892. 

3024.  A.  G  Brookes.— From  B.  C.  MoUoy.  Improve- 
ments in  precipitating  and  collecting  metals  from  solutions 
containing  them.     February  22. 

3493.  R.  L.  Sentinella.  An  improved  treatment  of  iron 
and  steel  for  casting  the  same  from  crucibles.     February  1. 

4333.  F.  Sugden  and  T.  Sugden.  Treatment  of  cast  iron. 
February  15. 

4488.  T.  Evans  and  H.  C.  Bunkell.  Amalgamating 
precious  metals  and  their  ores  and  the  like,  and  apparatus 
therefor.     Januar}-  25. 

502C.  T.  H.  Mallaband.     Melting  furnaces.     March  8. 

6612.  T.  Twynam.  Manufacture  of  iron  and  steel. 
March  I. 

7332.  G.  Retterer.  Improvements  in  galvanising  iron, 
and  apparatus  therefor.     March  8. 

7748.  R.  Evans  and  E.  Davies.  Improvements  in  means 
■or  apparatus  to  facilitate  the  manufacture  of  moulds  for 
use  in  casting  moulds  for  ingots  of  steel  or  other  metal. 
March  1. 

23,491.  W.  B.  HoUingshead  and  S.  H.  Carney.  Compound 
sheet-metal  plates,  and  the  process  of  producing  same. 
March  1. 

1893. 

512.  G.  Wegner  and  P.  Guhrs.  Improvements  in 
soldering  aluminium  and  alloys  of  aluminium.     March  15. 

530.  P.  C.  Choate.  Art  of  producing  metallic  zinc. 
I'ebruary  22. 

2066.  W.  H.  Greene  and  W.  H.  Wahl.  Process  of 
producing  metallic  alloys.     ISIarch  8. 

2724.  C.  Endruweit.  Method  of  producing  thin  films 
•of  metal  and  manufacturing  metal-surfaced  paper  therewith. 
March  15, 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

3210.  S.  W.  Maquay.  Improvements  in  primary  batteries 
and  in  miners'  and  like  portable  lamps.     February  13. 

3477.  H.  Xehmer.  Improvements  in  constructing  and 
connecting  galvanic  elements.     February  16. 

3573.  E.  Taussig.  Improvements  relating  to  the 
extraction  of  metals  by  means  of  electricity  and  to  apparatus 
therefor.     February  17. 

3734.  A.  Hough  and  0.  March.  Improvements  in 
^secondary  battery  plates  or  elements.     February  20. 

3743.  E.  H.  Liveing.  Improvements  in  the  prepara- 
tion of  carbon  electrodes  for  electrolytic  operations. 
February  20. 

3744.  E,  H.  Liveing.  Improvements  in  the  construction 
of  carbon  electrodes.     February  20. 

3747.  M.  Perreur-Lloyd.  Improved  process  for  the 
production  of  electrolytic  copper.  Complete  Specification. 
February  20. 

4024.  W.  P.  Thompson.  —  From  A.  Vogel  and  Co., 
•Germany.  Improvements  in  storage  batteries  or  accumu- 
lators.    February  23. 

4106.  L.  Epstein.  A  process  for  maintaining  positive 
plates  of  secondary  voltaic  batteries  in  good  operative 
condition.     February  24. 

4144.  A.  W.  Armstrong.  An  improvement  in  the 
electrodes  of  electric,  galvanic,  and  other  batteries. 
February  24. 

4356.  W.  P.  Thompson. — From  C.  L.  Coflin,  L'nited 
States.  Improvements  in  or  relating  to  welding  metals 
electrically.     February  28. 

4360.  W.  P.  Thompson.  —  From  La  Societe  Electric 
Phoebus,  France.  Improvements  in  the  construction 
of  plates  for  accumulators  or  secondary  batteries. 
February  28. 


4691.  The  Lithanode  and  General  Electric  Co.,  Lim., 
and  J,  T.  Xiblett.  Improvements  in  the  manufacture  and 
production  of  elements  for  secondary  batteries.     ^larch  3. 

4726.  J.  A.  Heap.  Improvements  in  the  electrolytic 
production  of  chlorate  of  potash  and  chlorate  of  soda. 
March  4. 

4869,  W.  T.  Gibbs  and  S.  P.  Franchot.  Improvements 
in  the  process  of  obtaining  chlorates  of  the  alkalis  or  of 
the  alkaline  earth  metals  by  electrolysis.  Complete 
Specification.     March  7.  • 

4871.  X.  Rolland.  Improvements  in  electric  batteries. 
March  7. 


5051.    T.    Coad. 
March  8. 


Improvements   in   primary    batteries. 


5197.  J.  Hargreaves  and  T.  Bird.  Improvements  in 
the  production  of  alkali  and  in  apparatus  therefor,  the 
said  apparatus  being  applicable  for  electrolysis  generally. 
March  10. 

5198.  J.  Hargreaves  and  T.  Bird.  Improvements  in  and 
in  making  electrolytic  apparatus.     Marsh  10. 

5341.  C.  P.  Shrewsbury,  F.  L.  Marshall,  J.  Cooper,  and 
J.  L.  Dobell.  Improvements  in  or  connected  with  electric 
batteries.     March  11. 

Complete  Specifications  Accepted. 
1892. 

6465.  G.  E.  Heyl.  Improvements  in  electrical  secondary 
or  storage  batteries.     February  22. 

6637.  G.  E.  Heyl.  Electrodes  for  secondary  batteries. 
March  8. 

8108.  J.  W.  Davis  and  J.  O.  Evans.  Manufacture  of 
metallic  articles  by  electro-deposition.     March  15. 

21,193.  G.  E.  Cassal  and  F.  A.  Kjcllin.  Method  of  pro- 
ducing zinc  from  blende  by  means  of  electrol^-sis. 
March  8. 

22,950.  R.  Haddan. — From  R.  Gabarro.  Improved 
galvanic  dry  battery  or  cell,  and  a  composition  for  use  in 
such  cells.     March  15. 

1893. 

1502.  W.  P.  Thompson. — From  E.  Correns.  Process  and 
apparatus  for  the  electrolytic  production  of  porous  finely- 
subdivided  lead  for  use  in  secondary  batteries.     March  1. 


XIL— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

3368.  H.  J.  Saunders  and  H.  Bain.  Improvements  in 
the  manufacture  of  grease  and  oils  for  lubricating  purposes 
so  as  to  resist  heating,  and  in  the  manufacture  of  fabrics, 
cloths,  curtains,  wall-paper,  and  various  other  articles,  so  as 
to  render  them  fireproof.     February  15. 

3469.  J.  S.  Fairfax.— From  W.  D.  Field,  United  States. 
Improvements  in  or  relating  to  compounds  of  "  blown  "  or 
aerated  oils  with  pyroxyliue.     February  16. 

3606.  G.  A.  J.  Schott.     See  Class  I. 

4586.  T.  Nicholson.     Improvements  in  soap.     March  2. 

4935.  E.  Haddan. — From  E.  Schaal,  Germany.  Im- 
provements in  the  process  of  and  apparatus  for  thickening 
linseed  oil.     Complete  Specification.     March  7. 

5040.  The  Patent  Syndicate  Lightning  Oil  Extractor 
Co.,  Lim.,  and  H.  A.  A.  Dombrain.  Apparatus  for  driving 
off  heavy  vapours  of  solvents.     March  8. 

5107.  H.  D.  Morgan.     Soap-cooling  frames.     March  9. 

Complete  Specifications  Accepted. 
1892. 
18,744.  A.  Teal.     Method  of  and  apparatus  for  brighten- 
ing rape,  linseed,  and  similar  oils.     March  8. 

24,153.  E.  Opderbeck.  A  new  process  for  making 
consistent  fish-fat,  train,  and  other  oils  by  means  of  com- 
pressed oxygen.     February  22. 
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XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

3398.  A.  Gentzsch,  J.  Goldschinidt,  and  K.  Ritter  von 
Scanavi.  An  improved  insulating  material  for  electrical 
purposes,  and  method  of  preparing  same.     February  15. 

:{5o7.  .1.  Perl.  Non-oxidising  litjuid  bronze.  Complete 
Specification.     February  17. 

3886.  W.  M.  Walters.  Improvements  in  the  composition 
and  treatment  of  substances  for  use  as  glue,  putty,  and 
cement.     February  22. 

4100.  J.  Anderson,  jun.  An  improved  process  for 
reclaiming  india-rubber  from  waste  india-rubber  goods. 
February  24. 

4110.  F.  W.  Golby.  —  From  M.  Corneille,  France. 
Improvements  in  apparatus  for  distilling  crude  resins. 
February  24. 

4176.  H.  G.  Powell.  Improvements  in,  and  in  apparatus 
employed  in,  the  treatment  of  iron  salts  and  hydrates  for 
the  production  of  red  and  other  oxides  of  iron,  suitable  as 
pigments,  applicable  or  partly  applicable  also  to  other 
purposes  such  as  the  drying,  roasting,  washing,  and  levigating 
of  ores  and  alkalis.     February  25. 

4342.  M.  N.  d'Andria.  Improvements  iu  and  relating  to 
the  manufacture  of  paints,  sulphuric  and  sulphurous  acid 
from  proto-sulphate  of  iron.     February  28. 

4870.  A.  P.  Laurie.  Improvements  in  the  methods  of 
preparing  for  use  pigments  containing  oxide  of  zinc  or 
other  oxides  or  salts  of  metals.     March  7. 

5316.  J.  Hickisson.     See  Class  IV. 

CoMTLETE  Specifications  Accepted. 
1892. 

5120.  H.  "W.  Pieton  and  S.  E.  Linder.  Manufacture  of 
vermilion.     Februarj'  22. 

5862.  J.  E.  Carruthers.  Improvements  in  colour  cakes, 
blocks,  or  sticks  for  marking  or  colouring  purposes. 
March  1. 

6542.  J.  S.  Fairfax. — From  F.  Crane.  Manufacture  of 
pyroxylins  solutions  and  compounds  for  varnishes  and 
coatings.     February  22. 

7631.  E.  Waller  and  C.  A.  Sniffen.  Manufacture  of 
white  lead  for  use  as  a  pigment.     March  8. 

1893. 

2705.  H.  C.  Higginson.  Manufacture  of  whiting. 
iMarch  15. 


XIV.— TANNING,  LEATHER,  GLUE,  axd  SIZE. 

Applications. 

3886.  W.  M.  Walters.     See  Class  XIII. 

4274.  W.  Becker.  An  improved  process  to  make  leather 
soft,  durable,  and  waterproof.     Februarj-  27. 

4738.  J.  Grass.  Improvements  in  the  manufacture  of 
adhesive  or  glutinous  material,  suitable  for  bookbinding, 
sizing  textile  materials,  and  other  purposes.     March  4. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

3170.  "J.  A.  Morrell  and  J.  Fromherz.     See  Class  I. 

3302.  S.  Pratt.  Improvements  in  the  treatment  of 
«tarch-containing  substances  for  use  in  brewing,  distilling, 
the  manufacture  of  glucose,  and  in  similar  operations. 
Februarv  14. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

3653.  R.  O.  Bischof.  Improvements  in  the  manufacture 
of  dried  yeast.     February  18. 

4927.  W.  P.  Thompson. — From  J.  L'lhmann,  Germany. 
Improvements  in  the  preparation  or  treatment  of  beer,  and 
of  an  extract  of  malt  to  be  used  therefor.  Complete 
Specification.     March  7. 

4981.  F.  K.  V.  Baines.  Improvements  in  the  treatment 
of  rice  or  other  grain  for  the  production  therefrom  of  a 
material  suitable  for  use  in  brewing  or  for  other  purposes. 
March  7. 

Complete  Specifications  Acceptbd. 
1892. 

7534.  J.  Y.  Johnson. — From  J.  A.  Salidin.  Manufacture 
of  malt  and  apparatus  employed  therein.     March  9. 

7547.  O.  Ritter,  J.  H.  A.  Meyer,  and  L.  Hofman.  An 
improved  wort  and  jeast  aerator.     March  1. 

8623.  T.  Haynes,  jun.  Drying  and  curing  malt. 
March  8. 

20,903.  R.  H.  Leaker.  Improvements  in  distilling  and 
rectifying  brandy,  whisky,  and  other  spirits,  and  oils, 
essences,  and  the  like,  and  in  machinery  and  apparatus 
therefor.     Marcn  8. 

23,894.  M.  KrouchkoU.  Process  for  the  manufacture  of 
yeast  without  alcohol.     March  15. 

1893. 

1591.  A.  Werner.  Treatment  of  beer  and  other  liquids 
and  apparatus  for  the  same.     March  8. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEmSTRY,  AJfD  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

3325.  T.  G.  Rogers.  Mazaliue  or  maizilline,  an  improve- 
ment in  the  preparation  of  maize  or  Indian  corn  and  for 
other  cereals  for  brewing  and  for  food  purposes.  February  15. 

3437.  D.  Rylands.  Improvements  in  the  use  of  carbonic 
acid  gas  as  applied  to  the  preservation  of  fruits,  meats,  and 
other  comestibles.     February  16. 

3499.  E.  Barker.  Improvements  iu  or  relating  to  the 
preparation  or  treatment  of  certain  waste  products  to  make 
them  suitable  for  use  as  food,  and  in  apparatus  therefor. 
February  16. 

3972.  S.  L.  L'rban  and  J.  Kolliner.  Process  and  means 
for  preserving  articles  of  food.     February  23. 

4479.  J.  D.  Marshall.  An  improved  chemical  food 
biscuit.     March  I. 

4486.  W.  Clark.  Improvements  in  fluid  meats  and  the 
process  of  manufacturing  same.     Jilarch  I. 

4487.  W.  Clark.  Improvements  in  food  preparations 
and  in  their  manufacture.     March  1. 

4592.  A.  Bernstein.  Improvements  in  apparatus  for 
treating  milk.     March  2. 

4649.  G.  A.  Xussbaum.  Improvements  in  the  manufac- 
ture of  antiseptic  ice.     March  3. 

4657.  W.  Chivers,  J.  Chivers,  and  S.  Chivers.  Improve- 
ments in  or  relating  to  powders  or  preparations  for 
producing  custard,  blancmange,  and  the  like.  Complete 
Specification.     March  3. 

B. — Sanitary  Chemistry . 

3882.  F.  P.  Candy.  Improvements  in  the  purification  of 
sewage  and  impure  waters.     February  22. 

4821.  G.  Webb,  G.  Webb,  jun.,  and  A.  E.  Burton. 
Improvements  in  the  purification  of  sewage.     March  6. 
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4972.  W.  H.  Daniels.  Improvements  in  the  treatment 
of  sewage,  drainage,  and  other  foul  liquid  matters.    March  7. 

C. — Disitifectan  ts. 
49»>0.  C.  R.  Alder  Wright.     Improvements  in  the  manu- 
facture of  antiseptic  and  disinfectant  materials  for  sanitary 
purposes.     March  7. 

CoMPLETB  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1892. 

22,922.  A.  J.  Boult. — From  L.  Fromm.     Improvements 

in    or   in    a    method    of   relating   to    the   preservation   of 

farinaceous  and  other  food  products.     February  22. 

1893. 

2683.  W.  P.  Thompson.  From  B.  G.  Hudnut.  New  or 
improved  corn  product  and  process  of  manufacturing  the 
same.     Slarch  15. 

B. — Sanitary  Chemistry. 
1892. 
6211.  J.  Price.     Treatment  of  sewage.     March  8. 
6396.     F.  W.  Lacej-.     Apparatus   for  the  treatment  of 
noxious  gases.     March  1. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

3848.  H.  H.  Lake. — From  A.  Howard  and  A.  X.  Kidder, 
United  States.  Improvements  relating  to  the  manufacture 
of  paper  and  to  apparatus  therefor.     February  2 1 . 

5178.  E.  Gelinek  and  W.  Gelinek.  Improved  process 
and  apparatus  for  manufacturing  plastic  articles  from 
paper-pulp.     Complete  Specification.     March  9. 

2724.  C.  Endruweit.     .See  Class  X. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 
Applications. 

3182.  C.  D.  Abel. — From  Kiichler,  Buff,  and  Co.,  Ger- 
many. Manufacture  of  amido-alkylsalicylic  acid  and 
acetamidoalkylsalicylic  acid.     February  13. 

3735.  P.  Rogatien  de  Lambilly.  An  improved  method 
of  producing  formiate  of  ammonia  and  hydrocyanic  acid. 
February  20. 

3961.  P.  Fritsch.  Manufacture  of  salicylic-acid-ester  of 
acetol.     February  22. 

4191.  O.  Imray. — From  The  Society  of  Chemical  Industry 
in  Basle,  Switzerland.  Manufacture  of  new  pharmaceutical 
compounds.     February  25. 

4998.  J.  Stevenson.  A  new  or  improved  process  for 
m.aking  extract  of  coffee  or  tea.     March  8. 

5167.  J.  D.  Cahill.  New  or  improved  process  for  treating 
tea  to  eliminate  the  solution  of  tannin  and  to  produce  a 
detannated  essence  or  solution.     March  9. 

Complete  Specifications  Accepted. 
1892. 
4497.  B.  Willcox. — From   The  Farbenfabriken   vormals 
F.  Bayer  and  Co.,  Germany.     Manufacture   of  pipiraziue 
and  its  salts.     March  8. 

7782.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Manufacture  of  periodides  of 
phenols  and  phenolcarboxylic  acids.     March  8. 


7979.  E.  Kauder  and  L.  Merck.     Improvements  relating 
to   the   production   of   narceinesodium-sodium-salicylicum. 

March  15. 

20,903.  R 


H.  Leaker.     See  Class  XVII. 


XXI.— PHOTOGRAPHIC  PROCESSES  amd 
MATERIALS. 
Applications. 

3804.  J.  Waring.  Improvements  in  electro-photography. 
February  21. 

3847.  R.  Mitchell.  Improvements  in  the  production  of 
lantern  slides  and  other  transparent  photographic  images, 
in  which  are  also  contained  an  improved  means  of  trans- 
ferring photographic  reproductions  to  porcelain,  metal,  and 
other  surfaces.     February  2 1 . 

4188.  R.  Kennedy.  Improvements  in  electric  retouching 
of  photographs  and  in  apparatus  therefor.     February  25. 

4214.  W.  II.  Walker.  New  or  improved  apparatus  for 
the  manufacture  of  films,  more  especially  intended  for 
the  manufacture  of  films  for  photographic  purposes. 
February  25. 

4520.  A.  J.  Boult.— From  W.  J.  H.  Auton,  France. 
Improvements  in  or  relating  to  photographic  processes. 
March  1. 

4951.  S.  Pitt. — From  The  Chemische  Fabrik  auf  actieu 
vorm.  E.  Schering,  Germany.  Improvements  in  photo- 
graphy bj-  the  use  of  new  developers.     March  7. 

Complete  Specification  Accepted. 
1892. 
7501.  A.  J.  Boult. — From  G.  Eastman.     Improvements 
in  or  relating  to  photographic  films  or  the  like.     March  15. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

3267.  W.  P.  Thompson. — From  E.  Lagneau,  Belgium. 
Improvements  in  the  manufacture  of  matches.     February  14. 

2784.  W.  Briscall.  Improvements  in  wax-vesta  making. 
February  21. 

Complete  Speciftcations  Accepted. 

1S92. 

7392.  A.  R.  Molison  and  A.  McLucas.  A  steam 
cartridge  for  blasting  purposes.     March  1. 

7978.  C.  H.  Curtis  and  G.  G.  Andre.  Improvements  ia 
explosives.     iMarch  8. 

10,493.  P.  Lorenz  and  R.  Wuppermann.  Improvements 
in  and  relating  to  matches.     March  15. 

12,452.  J.  A.  C.  de  Latouche.  Military  and  sporting 
ammunition.     March  15. 

1893. 

580.  B.  J.  B.  Mills. — From  C.  E.  :Munroe.  Improve- 
ments in  explosive  material  and  in  the  manufacture 
thereof.     ^larch  1. 

XXIII.— ANALYTICAL  CHEMISTRY. 
Applications. 

3388.  F.  Soxhlet.  An  improved  method  and  means  for 
retaining  disk  stoppers  upon  the  mouths  of  bottles  and 
other  vessels.     Complete  Specification.     February  15. 

4409.  P.  V.  P.  Berg.  Improved  apparatus  for  deter- 
mining the  relative  percentages  of  the  fluid  components  of 
a  compound  fluid.     Complete  Specification.     February  28. 
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W.J.Pope  ....     IV.,  X.,  XXI. 

G.H.Robertson XI. 

F.  W.  R«naut. . .    Patent  Lists. 

E.  Son^tadt Ill,  VII.,  X. 

A.  L.  Stem,  B.Sc XVII. 

D.  A.  Sutherland  . . .    II.,  III. 

Eustace  Thomas XI. 

H.  K.  Tompkins,  B.Sc.    X. 

V.  H.  Veley,  M.A.    Gen.  Chem. 

C.  Otto  Weber, Ph.D.  IV.,  XIII. 

J.G.Wells XVII.,  XX. 

A.  Wingham X. 


NOTICES. 

In  accordance  with  the  provisions  of  Eule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  italics  in  the  annexed 
list  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Mr.  E.  C.  C.  Stanford  has  been  nominated  to  the  office 
of  President;  and  Sir  John  Evans,  K.C'.B.,  E.R.S.,  has 
been  nominated  Vice-President  under  Eule  11. 

8ir  Frederick  Abel,  K.C.B..  F.R.S.,  Mr.  H.  Brunner, 
:\rr.  Horace  Brown,  F.R.S.,  and  Sir  John  Evans,  K.C.B., 
F.R.S.,  have  been  nominated  Vice-Presidents  under  Rule  8  ; 
and  Prof.  G.  G.  Henderson,  D.Sc,  has  beec  nominated  an 
Ordiuar^^  Member  of  Council  under  Rule  I",  in  the  place  of 
Mr.  E.  C.  C.  Stanford,  nominated  President. 

Mr.  E.  K.  Muspratt  has  been  nominated  a  Vice-President 
under  Rule  24,  and  the  Treasurer  and  Foreign  Secjetary 
have  been  nominated  for  re-election. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinarj-  ^lembers 
of  Council  under  Eule  18.  Special  nomination  forms  for 
this  purpose  can  be  obtained  from  the  General  Secretary 
upon  application. 
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Extract  from  Rule  18  : — "  No  such  nominatiou  shall  be 
valid  unless  it  be  sigrned  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  13.  No  member  shall  sign  more  than  one  nomination 
form." 

Ajxxual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  Liverpool  on 
the  12th,  13th,  and  14th  July  next.  An  outline  draft  of 
the  programme  appears  below.  Tickets  of  Membership 
will  be  issued  in  time  for  the  meeting  and  will  form,  as 
heretofore,  vouchers  for  visits  to  works  and  excursions. 

Draft  Programme. 
Wednesday,  July  1 2th. 

2.30  p.m. — Council  Meeting. 

3  p.m. — Annual  General  Meeting  and  President's  Address. 
4.30  to  6  p.m. — College  Buildings  open  for  inspection  ;  tea. 
8.30  p.m. — Conversazione — "Walker  Art  Gallery. 

Thursday,  July  13th. 

Excursions. 

United  Alkali  Co.,  Widnes. 

Cope  Bros.'  Tobacco  ^Manufactory. 

Lancashire  and  Yorkshire  Railway  Works,  Horwick. 

Wigan  Coal  and  Iron  Co. 

Liverpool  Overhead  Railway  and  Generating  Stations. 

Grain  Storage  Co.  and  Docks. 

Liverpool  Cold  Storage  Co. 

Atlantic  Liners. 

Watch  Factory,  Prescot. 

Electrical  Wire  Works,  Prescot. 

7.30  p.m. — Annual  Dinner. 

Friday,  July  14th. 

Fxcursion  on  Ship  Canal. 
9  p.m. — Smoking  Concert. 


The  Secretary  is  prepared  to  offer  .5s.  each  for  copies  of 
the  Society's  Journal  for  January  1883  in  saleable  condi- 


The  following  gentlemen  have  been  nominated  b}-  the 
Scottish  Section  to  serve  on  the  Patent  Laws  Committee  : 
Messrs.  E.  C.  C.  Stanford,  G.  Beilby,  and  John  S. 
MacArthur. 

Post  Office  Orders  should  be  made  pajable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  be  forwarded  to  hira  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application,  accompanied  by 
remittance  at  the  rates  quoted  on  the  first  page,  to  the 
General  Secretary  only,  to  whom  also  changes  of  address 
should  be  communicated. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  sucn  papers. 
Infrincreraent  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


tion. 


LIST  OF  MEMBEES  ELECTED,  21st  APRIL  1893. 


Blears,  John,  c/o  Langworthy  Bros.  &  Co.,  Ld.,  Green- 
gate  Mills,  Salford,  dyer  and  printer. 

Cunningham,  Edw.,  Milton,  Mass.,  L'.S.A.,  chemical 
engineer. 

Hall,  Jas.  W.,  Bombay  Baroda  and  Central  India  Rail- 
way, Parell,  Bombay,  linseed  oil  mills  manager. 

Harris,  Sydney  W.,  15,  Lansdowne  Terrace,  Walters 
Road,  Swansea,  assayer. 

Harvey,  Thos.  P.,  Hazeldene,  Church  Lane,  Merton  Park, 
Surrey,  varnish  maker. 

Hawkins,  J.  Dawson,  c/o  Holden  Smelting  and  Milling 
Co.,  Aspen,  Col.,  L'.S.A.,  manager. 

Hefford,  Geo.,  Jr.,  40,  Chapel  Lane,  Headingley,  Leeds, 
chemical  student. 

Hunt,  Fred.  F.,  77,  Pine  Street,  New  York  City,  f  .S.A., 
analytical  chemist. 

Larsen,  John,  18,  Pine  Street,  Chicago,  111.,  L'.S.A., 
assistant  chemist. 

McKesson,  John,  91,  Fulton  Street,  New  York  City, 
L'.S.A.,  manufacturer  and  druggist. 

Pearson,  Frank  P.,  Arnold  Printworks,  North  Adams, 
Mass.,  L'.S.A.,  manager. 

Pritchard,  Edgar  J.,  Burrows,  Swansea,  works  manager. 

Schwab,  Dr.  L.  C,  Sedanstrasse,  53,  Bernburg  (Anhalt), 
Germany,  technical  chemist. 

Scrymgeour,  A.,  c/o  South  African  Gold  Recovery  Co., 
(Journals)  Box  1283,  Johannesburg,  S.A.R. ;  and  (subs.) 
Shore  Road,  Stevenston,  Ayrshire,  assayer. 

Taylor,  Geo.  W.,  Prospect  Villa,  Gamesley,  Dinting,  near 
Manchester,  printworks  chemist. 


CHANGES  OF  ADDBESS. 


Ashburn,  W.  B.,  l/o  Strathblane ;  Newton  Bank  Print- 
works, Hyde,  Cheshire. 

Baker,  Theodore,  Journals  to  Gie  Appantor,  Asim, 
Gold  Coast,  Africa. 

Bird,  H.,  l/o  Stonehouse ;  10,  Lockyer  Road,  Mutley, 
Plymouth. 

Broome,  F.  J.,  Journals  to  Muskoka  Falls,  Ontario, 
Canada. 

CaruUa,  F.  ^L,  Journals  to  84,  Argyll  Terrace,  Derby. 

Chemistry,  The  Institute  of,  l/o  Adelphi  Terrace ;  30, 
Bloomsbury  Square,  W.C. 

Conroy,  J.  T.,  l/o  Hamilton  Road :  Woodstock,  New 
Brighton,  Cheshire. 

Galbraith,  Wm.,  l/o  Highfield  Road ;  West  Park,  Salter- 
gate,  Chesterfield. 

Gibbs,  W.  T.,  Journal  to  Laboratory,  Ottawa,  Canada. 

Giles,  W.  B.,  lo  Belmont  Villas ;  1,  The  Avenue,  Church 
Road,  Leyton,  E. 

Hartridge,  J.  Hills,  1  o  London  ;  Holmwood,  Hendon. 

Heron,  John,  l/o  Wimbledon  :  74,  North  Side,  Clapham 
Common,  S.W. 

John.stone,  Dr.  Wm.,  l/o  Fish  Street  Hill;  Effingham 
House,  Arundel  Street,  Strand,  W.C. 

Kemp,  D.  S.,  l/o  Shepherd's  Bush  :  10,  Bedford  Terrace, 
Kensington,  W. 
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Kyiiiiston,  .1.  W.,  I  o  Kensinf^ton  ;  f?,  Oak  Terrace, 
15eech  Strict,  Liverpool. 

Lanjier,  Dr.  C,  l/o  London ;  3,  Cuthbert  Terrace,  West- 
pate  on  Sea. 

Lee,  (\  Tennaiit,  lo  Hartford  Street;  140,  Franklin 
Street,  Moston,  Mass.,  U.S.A. 

McLellan,  J.  V.,  l/o  Annenstrasse  ;  :U,  Friedrich  Strasse, 
Ik'rnbiirjf,  .Viiholt. 

Mason,  .las.,  1  o  Mayfair;  Eynsbam  Hall,  Witney,  Oxon, 

Menscbinp,  Dr.  C,  l/o  C'heetbani  Hill  ;  Crumpsall  Vale 
Works,  Hiackley,  near  Mancbester. 

Preston,  Alf.,  1  o  Vicarage  View  ;  J,  Market  Street, 
Unry,  Lancasbire. 

(iuiiui,  J.  Cardwdl.  lo  Liverpool;  Tbe  Gas  Works, 
Carlisle. 

Uowell,  W.  A.,  Journals  to  Hedwortb  Barium  Works, 
P^ast  J  arrow. 

Trewby,  H.,  1  o  Clapham  Park  ;  Kadnor  House,  Kibbles- 
«lale  Road,  Hornsey,  N. 

Turner,  H.  H.  H,  Journals  to  Trinity  College,  Cambridge. 

Williams,  W.  Collingwood,  1  o  Mulgrave  Street ;  68, 
Grove  Street,  Liverpool. 

Wood,  Jas.,  l/o  Misterton  ;  Almaburst,  Green  Street, 
Ipton  Park,  E. 

CHANGES   OF   ADDRESS   REQUIRED. 


Dunn,  S.,  1  o  I'pper  Park  Road,  Haverstock  Hill,  X.W. 
Gibbs,  D.  Cecil,  lo  Hanover  Court,  Milton  Street,  E.G. 
Kressell,  Edw.,  l/o  41,  Park  Avenue,  Wood  Green,  N. 


MEMBER  TO  BE  ADDED  TO  LIST. 

Lowe,     Jas.     S.,    Britannia     Estate,     Kivlere     Dragon, 
Mauritius. 


2.0 nil  on    Section, 


Thk  Chekicai  Society's  Rooms,  Buklixgtox  Hgu.'-Ej  W. 

Chairman :  "Wm.  Thorp. 

Vice-Chairman:  "W.  Crowder. 

Committee  : 

C.  F.  Cross.  F.  G.  Adair  Roberts. 
-/.  G.  Green.  A.  Gordon  Salamon. 

D.  Howrtrd.  G.  N.  Stoker. 

C.  C.  Hutchinson.  F.  Napier  Sutton. 

Tr.  Kelbier.  T.  E.  Thorps. 

B.  E.  R.  Xewlauds.  T.  Tyrer. 

W.  Ramsay.  Frank  WUson. 

Hon.  Local  Secretary  :  John  Heron, 
74,  North  .Side,  Clapham  Common,  S.'U'. 

The  names  in  italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session. 

The  follo^vlI1^  have  been  elected  to  fill  the  vacancies  and  will 
take  offiee  in  .July  nest  -.—Committee :  E.  .J.  Bevan,  "VV.  G.  Blacden, 
T.  a.  Lawson,  R.  llessel,  and  C.  R.  Alder  Vnpht. 


SESSION  1892  -93. 


Monday,  3Iav  1st  :— 

Dr.  P.  itvorkovitch.    '•  Thg  Cxasification  of  Coal  and  Liquid 

Hydrooarlwns." 
Mr.  \y.  P.  Dreaper.  "  Estimation  of  Tannic  and  Gallic  Acids." 
Monday,  June  5th  :— 

Mr.  H.  G.  Watel.    "  The  Movement  of  iVir  as  Applied  to 

Chemical  Industries." 
Ml  ssrs.  Cross  and  Bevan.    "  New  Cellulose  Derivatives  and 
1 1  H'ir  Industrial  Application." 


Meeting  held  Monday,  April  \Oth,  189:j. 


MK.    WM.    TllOltl'    l.\    THE    CUAIB. 


THE  APPLICATION  OF  "COWPER  STOVES" 
CHEMICAL  INDUSTUIE.S. 


TO 


BY    E.    A.    COWPER. 

Havixc;  been  requested  to  give  some  information  in 
reference  to  my  "  patent  bot-blast  stoves  "  for  heating  air, 
steam,  gas,  or  other  aeriform  fluids  to  high  temperatures, 
for  application  to  chemical  industry  and  other  purposes,  I 
have  much  pleasure  in  responding  to  the  call,  simply 
premising  (as  I  have  already  explained  to  your  Secretary) 
that  although  my  stoves  are  used  all  over  the  world  for 
heating  the  blast  for  blowing  blast  furnaces,  and  are  a  most 
thorough  success  in  every  way,  the  application  of  the  stoves 
to  chemical  purposes  has  been  comparatively  of  recent 
date,  except  that  the  late  Mr.  James  Young,  many  years 
ago,  took  licenses  from  me  for  distilling  paraffin  from  boc- 
bead  and  other  coal  by  means  of  highly-heated  steam  or 
gas  heated  in  "Cowper  stoves."  The  stoves  work  on  the 
so-called  regenerative  system  first  introduced  by  Mr. 
Frederic  Siemens. 

The  two  large  diagrams  on  the  wall  show  the  sectional 
plan  and  sectional  elevation  of  ?,  "  Cowper  stove  "  ;  tbe 
black  boundary  lines  show  the  wrought-iron  air-tight  casing 
that  retains  the  blast  or  gases  contained  in  the  stove,  but  as 
iron  plating  will  not  stand  tire  the  stove  is  lined  throughout 
with  firebrick,  so  that  the  stove  will  effectually  stand  both 
heat  and  pressure.  Within  the  stove  there  is  a  cylindrical 
firebrick  flame-flue  reaching  to  nearly  the  top  of  the  stove, 
and  having  a  gas  valve  and  an  air  valve  at  the  bottom  for 
the  admission  of  gas  and  air  for  heating  the  stove  ;  the  rest 
of  the  stove  (except  a  space  at  bottom  and  in  the  dome)  is 
entirely  filled  with  "honeycomb  bricks,"  i.e.,  bricks  having 
the  shape  of  the  cell  of  a  honeycomb,  but  having  short 
spurs  or  projections,  which  go  towards  making  up  other 
cells  outside  the  first  brick ;  these  rest  on  heavy  cast-iron 
gratings  below  and  are  placed  truly  one  above  another, 
thus  forming  a  regenerator,  with  a  large  number  of  vertical 
passages  through  it,  for  taking  up  and  giving  off  heat. 

There  is  a  chimney  valve  at  the  bottom,  to  make  a  con- 
nection to  the  chimney  when  heating  the  stove  by  the 
combustion  of  the  gas  and  air  admitted  through  the  valves 
first  named ;  and  the  absorption  of  heat  is  so  perfect  that 
at  no  time  are  the  bottom  of  the  stove  or  the  chimney  valve 
much  above  250°  to  300°  F. ;  then,  when  the  honeycomb 
brickwork  has  been  heated  nearly  down  to  the  bottom,  the 
gas  and  air  are  shut  off  and  the  chimney  valve  shut,  and 
two  other  valves  are  then  opened,  one  to  let  the  air,  steam, 
or  any  gas  into  the  bottom  of  the  stove,  and  another  valve 
(the  hot-blast  valve)  to  let  the  same  out  of  the  flame-flue 
after  it  has  been  heated  by  the  stove  to  a  red-hot  tempera- 
ture, commonly  for  smelting  iron  a  temperature  of  loOO'F. 
(815  C),  or  still  hotter  when  required,  as,  for  instance, 
1832°  F.,  as  is  necessary  for  some  chemical  purposes ;  but 
2000°  can  readily  be  obtained. 

Thus  it  will  be  seen  that  the  top  of  the  stove  is  hottest 
and  the  bottom  coolest,  so  that  any  gas  or  air  or  products 
of  combustion  tend  to  stratify,  and  there  is  no  mixing  of 
hot  and  cold  together,  but  the  product.-:  of  combustion 
gradually  heat  the  regenerator  red  hot  lower  and  lower 
down ;  and  then,  when  the  gas  or  air  is  admitted  at  the 
bottom,  it  is  as  gradually  heated  up  very  nearly  to  the 
temperature  rf  the  bricks,  and  issues  at  the  hot-blast  valve 
at  a  red  heat  or  higher.  Two  or  more  stoves  are  always 
worked  together,  so  that  whilst  one  is  blowing  one  or  more 
are  being  heated  up,  the  usual  time  of  heating  and  of 
blowing  being  three  hours,  or  a  shorter  time  if  very  great 
uniformity  of  temperature  is  renuiEed. 

The  construction  of  the  hot-blast  valve  is  shown  on  the 
separate  diagram.  The  seat  of  the  valve  is  of  cast  iron 
with  a  wrought-iron  tube  cast  in  it,  and  cold  water  is  passed' 
through  the  tube,  and  protects  the  seat  effectuallv  from  the 
heat,  in  the  same  way  as  all  tuyeres  to  blast  furnaces  are 
protected,  even  when  they  project  18  inches  into  the  furnace. 
Then  the  steel  valve,  when  shut,  is  in  contact  with  the  cool 
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seat,  and  is  thus  kept  down  in  temperature,  and  it  is 
prevented  from  absorbinfj  heat  very  quickly,  by  a  sheet  of 
asbestos  on  each  side  of  it  (>ept  in  place  by  a  plate),  so 
that  the  valve  stands  well  when  shut ;  then  when  open  it  is 
drawn  up  into  the  valve  box,  far  above  the  stream  of  hot 
air  or  gas  passing  through  the  pipe,  yhich  pipe  is  lined 
throughout  with  tirebrick^ which,  of  course,  is  red  hot.  The 
valve  box  has  a  small  supply  of  cold  air  or  gas  to  the  top 
of  it,  so  as  to  keep  the  hot  "bl-ist  out  of  the  box  to  a  great 
extent.  When  the  very  highest  temperatures  are  required, 
cold  water  is  supplied  to  the  valve,  as  well  as  the  seat,  but 
it  has  been  found  unnecessary  for  a  blast  at  1500   F. 


the  material  to  be  acted  on)  ;  a  blowing-engine  may  be 
used,  as  at  blast  furnaces  ;  a  fan  will  be  sutficient  for  most 
chemical  purposes,  or  an  exhauster,  such  as  is  used  at  gas 
works,  or  a  gas-holder  ;  but  in  many  cases  a  small  high- 
pressure  steam  jet  will  bt-  sutlicient,  or  a  common  pair  of 
double  bellows,  blowing  in  of  course  at  the  cold  end  of  the 
stove. 

Xow,  as  it  is  very  important,  in  many  chemical  manufac- 
tures, to  have  full  command  over  the  temperature  of  any 
mass  of  material  or  quantity  of  liquid,  either  for  boiling, 
roasting,  smelting,  oxidising,  distilling,  calciniog,  melting,  or 
reducing,  &c.,  &c.,  and  to  he  able  to  introduce  heat  just 
where  requited,  it  follows  that  there  must  be  many  chemical 
processes  in  which  the  stoves  would  be  found  to  be  most 
valuable. 

I  have  referred  to  the  heat  being  introduced  just  ivhcre 
required,  and  I  call  your  particular  attention  to  this,  for  it 


HoT-Bi.AST  Vai.ve. 

It  is  interesting  to  know  that  the  specific  heat  of  fire- 
brick is  two  and  a  quarter  times  the  specitic  heat  of  copper, 
so  that  the  amount  of  heat  held  in  a  stove  when  it  has  been 
heated  is  enormous ;  in  fact,  a  stove  has  been  used  and 
heated  blast  three  days  after  having  been  heated  up  (.owing 
to  a  stoppage  of  the  blast  furnace). 

With  regard  to  the  working  of  a  stove  on  the  regenerative 
plan,  it  may  be  noticed  that  the  little  working  model  before 
you,  when  heated,  will  heat  blast  so  as  to  '•  cut  "  or  melt  lead, 
whilst  the  opposite  end  of  the  regenerator  will  not  burn  the 
hand,  the  regenerator  being  only  one  foot  high. 

The  current  of  gas,  steam,  or  air  through  the  stove  may 
be  maintained  in  a  variety  of  ways  (partly  ('epeading  upon 


often  happens  that  heating  materials  through  the  walls  of  a 
retort,  crucible,  or  brickwork,  is  very  unsatisfactory  ;  even 
a  "  sand-bath  "  does  not  cause  an  equal  heating  either  in 
time  or  temperature,  as  the  outside  of  the  mass  is  the  onhj 
portion  heated  at  first,  and  it  has  to  communicate  the  heat 
which  it  has  received  to  the  interior  of  the  mass,  thus 
keeping  down  the  speed  of  the  operation,  and,  what  is  often 
much  worse,  subjecting  different  parts  of  the  material  to 
different  degrees  of  heal,  whereby  one  part  may  be  acted  on 
over  much  or  too  long,  whilst  other  parts  (as  in  the  centre 
for  instance)  are  7iot  sufficientli/  acted  on,  thus  causing  an 
uncertain  and  irrei^ular  result. 

Xow  the  heating  of  the  whole  mass  may  be  done  by 
simply  passing  a  highly  heated  current  from  the  stoves 
through  it,  taking  care  that  the  current  is  unobjectionable 
in  itself.  Any  given  temperature  of  current  can  be  com- 
manded by  a  bye-pass.  Of  course  it  is  obvious  that  heated 
atmospheric  air  must  not  pass  through  coal,  for  instance, 
as  it  would  burn  a  considerable  portion,  but  heated  gas  or 
steam  will  answer  the  purpose  completely,  just  as  heated 
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^steam  does  in  distilling  acidulated  palm  oil,  or  other  fats, 
in  regular  workiiifr  in  the  citiKlle  manufacture. 

Heated  <iiil)(>nic  acid  f^as,  carbonic  oxide,  carburetted 
hydro^jeii,  '' water  ','as  "  or  produicr-f;as,  would  answer  the 
same  purpose,  ard  could  be  used  as  a  vehicle  to  carry  the 
hcAt  into  the  mass  to  be  heated.  Annnonia  and  other  gases 
or  vapours  ean  be  heated  in  the  stoves. 

It  is  this  [lower  of  conve)in<;  heat  in  a  perfectly  uniform 
innnner  to  larjie  masses  by  hifihly  heated  currents,  unobjec- 
tionable in  ebaracter,  and  at  a  certain  Kxed  temperature, 
-that  induced  the  well-known  firm  of  .Messrs.  Hrunner,  .Mond, 
«nd  Co.  to  apply  first  one  pair  of  stoves,  and,  these  havinj^ 
j)roved  a  success,  to  e.\ten(i  the  aj)plicatioas  by  putting  up 
jnore  stoves. 

I  am  informed  that  the  stoves  are  being  used  for  two 
-<lifTerent  jmrpo.ses,  the  first  for  raising  the  temperature  of  a 
material  which  may  not  be  brought  into  contact  with  the 
ordinarv  products  of  combustion  without  being  decomposed, 
by  heating  an  inert  gas  free  from  vapour  of  water  and 
•oxygen  by  meatis  of  the  stoves,  and  then  passing  this  hot 
'inert  gas  through  the  material  to  be  heatid.  This  method 
of  heating  has  the  additional  advantage  that  the  tempera- 
ture can  be  regulated  with  great  accuracy  and  certainty. 
liy  mixing  through  a  bye-pass  a  regulated  (juantity  of  cold 
inert  gas  with  the  hot  inert  gas  issuing  from  tlie  stove,  the 
temperature  of  this  ga.s  can  be  kept  very  regular,  and  thus 
absolutely  avoid  over-heating  and  get  the  whole  mass  of 
the  same  lemperature. 

Secondly,  the  stoves  are  employed  for  supplying  air  at  a 
very  high  temperature  for  the  purpose  of  converting 
magnesium  chloride  into  magnesium  oxide  and  chlorine. 

The  chemical  change  taking  place  causes  an  absorption 
■of  heat,  and  only  takes  place  at  a  high  temperature.  In  the 
ordinary  way  such  a  reaction  would  have  to  be  carried  out 
in  vessels  heated  from  the  outside  to  sui)ply  the  heat  which 
is  absorbed,  which  is  not  only  a  wasteful  method, but  makes 
the  treatment  of  large  masses  almost  impossible,  because 
the  heat  would  only  penetrate  these  masses  very  slowly 
from  the  outside.  By  heating  the  air  sufficiently  in  the 
stove,  the  heat  necessary  for  the  reaction  is  carried  into  the 
mass  by  the  hot  air  itself,  and  large  masses  can  now  be 
■treated  in  big  cylinders  thickly  lined  with  brickwork  without 
^applying  any  external  heat. 

So  that  you  will  observe  that  I  am  entirely  supported  in 
■my  expectation  as  to  the  favourable  results  to  be  attained 
"in  two  different  processes. 

I  have  proposed  the  use  of  the  sioves  for  distilling 
■camphor,  and  materials  of  that  character,  requiring  a  high 
temperature,  and  a  regular  heat,  instead  of  trusting  to  an 
ordinary  fire,  which,  at  best,  will  not  give  a  perfectly  uniform 
temperature  throughout  the  stills. 

I  have  likewise  proposed  to  concentrate  sulphuric  acid,  or 
other  acids,  by  highlj-  heated  aas,  so  as  to  obviate  the 
iiccessity  of  passing  all  the  heat  through  the  walls  of  a  glass 
or  platinum  still. 

There  are,  however,  so  many  other  chemical  processes, 
<uch  as  producing  red  lead  or  litharge,  &c.,  &c.,  that  will 
no  doubt  occur  to  many  ji. embers,  that  I  am  greatly  in 
bopes  that  many  among  you  will  at  once  think  of  appli- 
-cations  that  I  cannot  at  the  moment  go  into,  and  many  of 
which  I  am  not  myself  familiar  with. 

I  trust,  therefore,  that  I  am  not  too  sanguine  in  hoping 
that  by  thus  drawing  the  attention  of  the  members  of  the 
■Society  of  Chemical  Industry  to  the  means  which  exist 
-of  applying  high  temperatures  in  any  manner  desirable, 
may  lead  to  some  improvements  in  certain  chemical 
processes,  and  this  is  my  reason  for  ]a\ing  before  j-ou  a 
.simple  means  of  heating,  and  producing  chemical  effects. 

Samples  of  bent  glass,  melted  antimony,  oxidised  copper 
coins,  &c.,  are  on  the  table. 

It  may  perhaps  be  interesting  to  some  of  the  members 
if  I  add  a  few  words  as  to  the  very  extensive  use  that  is 
tiow  made  of  "  Cowper  stoves,"  as  they  are  in  fact  all  over 
the  ■world,  being  used  in  P'ngland,  Scotland,  and  \\'ale«, 
France,  Germany,  Switzerland,  Sweden,  Kussia,  America, 
and  India,  to  the  number  of  more  than  500,  all  working 
most  successfully.  The  amount  that  has  been  laid  out  on 
"them  considerably  exceeds  half  a  million  sterling,  and  they 
pay  for  themselves  in  less  than  twelve  months  in  emelting 


iron,  as  more  iron  is  made  from  a  given  blast  furnace  and 
much  less  fuel  is  used  per  ton  of  iron  made.  The  usual 
temperature  adopted  is  l.'jOO'  F.  (Hl.j C),  but  200</' F. 
(l()'j:r  C.)  can  easily  be  attained  where  necessary,  and 
a  much  more  regular  temperature  is  maintained  than  is 
got  with  the  now  old-fashioned  cast-iron  pipe  stoves. 

The  stoves  are   practically   everlasting,  as   the  heat  does 
not  wear  out  the  firebricks. 


Discussion. 

The  Ch.vikhax  said  Mr.  Cowper  had  given  a  very  interest- 
ing paper,  and  one  which  was  of  importance,  because  it 
came  from  one  engaged  in  the  manufacture  of  iron  and  steel, 
in  one  sense  a  department  of  chemical  industry,  but  of 
so  distinct  and  large  a  character  with  its  own  definite 
methods  that  it  was  not  generally  included.  Nevertheless, 
those  who  had  to  deal  with  matters  on  a  smaller  scale  might 
employ  with  advantage  some  of  these  very  ingenious 
contrivances. 

Sir  JoHX  Evans  said  that  hearing  from  Mr.  Cowper 
that  he  was  going  to  read  this  paper,  and  having  known 
him  now  for  a  great  many  years,  he  felt  sure  he  would 
bring  forward  something  worth  hearing.  Those  who 
had  heard  the  paper  would  appreciate  the  value  of  the 
communication.  They  must  all  admire  this  ingenious 
adaptation  of  Siemens'  regenerator,  the  furnace  being  used 
in  the  first  place  as  a  recipient  of  heat,  and  subsequently 
as  the  means  of  giving  out  that  heat  in  any  amount,  at  any 
given  temperature,  and  in  any  character,  either  as  some 
special  gas  or  as  atmospheric  air.  He  presumed  that  means 
were  adopted  to  prevent  radiation  of  heat. 

Mr.  CowpEU  said  there  was  no  outside  coating.  The 
stove  was  perfectly  naked,  but  there  was  a  firebrick  lining 
of  four  rings,  and  within  the  rim  the  bricks  against  the 
curve  did  not  quite  fit  closely,  so  that  there  were  an 
enormous  number  of  air  spaces  between  the  bricks,  which 
answered  perfectly.  It  was  only  the  top  which  was  hot. 
One  could  bear  one's  hand  upon  the  stove  near  the  bottom  ; 
in  fact,  at  the  bottom  near  the  chimney  valve  it  was  cold, 
and  v,hen  it  was  shut  off  one  could  open  the  air  valve  and 
crawl  in  there. 

Sir  JoHX  EvAxs  as^ked  if  thtre  were  any  means  of 
judging  when  the  heat  disappeared. 

Mr.  Cowper  said  they  generally  worked  them  three 
hours  on  and  three  hours  off.  They  had  had  them  going 
on  for  three  days  quite  satisfactorily. 

Sir  JoHX  Evans  asked  how  they  knew  when  the  available 
heat  had  been  absorbed,  and  the  bricks  were  cooling 
sufficiently  near  the  top  to  require  to  reverse  the  action. 

Mr.  Cowper  said  they  knew  by  experience  how  long  it 
took.  If  they  wanted  a  very  regular  temperature  they 
would  change  every  hour  or  every  hour  and  a  half,  but 
they  did  not  mind  a  difference  of  .50°  in  blast  furnaces. 
He  ought  to  have  mentioned  one  thing  which  he  had  for- 
gotten— that  he  tried  the  specific  heat  of  a  piece  of  fire- 
brick and  a  piece  of  copper,  and  the  firebrick  had  2^ 
times  the  specific  heat  of  a  piece  of  copper  of  the  same 
weight,  not  the  same  size.  They  often  sent  10,000  cub.  ft. 
of  gas  per  minute  through  these  stoves  for  three  hours  at 
about  1500°  C,  which  was  a  grand  store  of  heat. 

Mr.  T.  Ttrer  said  that  some  few  years  ago  he  asked 
Mr.  Cowper  how  his  principle  was  to  be  adapted  to  a 
number  of  small  sources  of  heat,  and  in  reply  to 
I^Ir.  Cowper's  letter  of  inquiry  for  further  particulars  he 
gave  him  two  or  three  illustrations ;  one  was  that  of  what 
was  practically  a  sand-bath  of  80,  90,  or  100  ft.  long,  and 
about  4  ft.  wide.  The  question  was,  how  would  heat  be 
applied  uniformly  by  this  system  to  the  above  area  ?  Then 
another  requirement  was  to  heat  a  number  of  pots  set  in 
brickwork  in  the  ordinary  way,  in  pairs  or  triplets  or 
quadruplets,  pots  Ij  to  2  in.  thick;  in  fact,  sand-baths. 
Supposing  they  were  placed  in  a  series  of  16  pairs,  making 
32  pots,  how  would  he  propose  to  heat  them  uniformly 
for  three  or  four  days  continuously  at  a  comparatively  low 
temperature  ?      M".   Cowper  went    into    the   question    in 
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correspondence,  but  he  could  not  say  that  the  answers  at 
that  time  were  sufficiently  satisfactory,  and  as  he  had  not 
the  opportunitj-  then  of  seeing  Mr.  Cowper  personally  he 
thought  it  as  well  to  put  the  question  again,  because  the 
answer  might  be  of  interest  and  value  to  many  other 
members.  It  was  one  thing  to  have  heat  concentrated  at 
a  particular  point,  and  quite  another  thing  to  distribute  it 
over  a  large  area  equally  and  at  a  moderately  low 
temperature.  If  any  modification  of  this  apparatus  could 
accomplish  that  there  was  quite  a  wide  field  for  its 
application. 

Mr.  J.  I.  VAfGHAx  asked  how  the  amount  of  heat  was 
determined.  He  understood  Mr.  Cowper  to  say  that  it  was 
done  by  long  practice,  that  a  certain  amount  of  time  with  a 
given  sized  furnace  would  produce  a  certain  effect ;  but  that 
was  rather  an  expensive  mode  of  learning,  and  he  should  be 
glad  to  know  if  there  was  any  particular  kind  of  pj-rometer 
which  would  stand  sufficiently  well  to  give  reliable  data  on 
this  point.  He  had  had  a  great  deal  of  experience  of  high 
heats  with  superheated  steam,  and  so  on,  and  found 
Gauntlet's  pyrometer  stood  better  than  anything  else,  but 
that  was  a  good  many  years  ago,  and  perhaps  something 
better  had  been  discovered  more  recently. 

Mr.  W.  Y.  Eeid  asked  what  was  the  smallest  size  of 
plant  which  he  could  fit  up  economical)}',  because  to  some 
extent  on  the  size  depended  its  use  in  many  chemical 
industries. 

Mr.  CowpEK  said  the  smallest  size  was  on  the  table 
before  them,  the  largest  was  about  30  ft.  in  diameter  and 
70  ft.  high. 

I\Ir.  Berxats  said  the  larger  sized  stoves  did  not 
interest  the  chemical  industries  so  much  as  the  iron 
industries.  Some  time  ago  he  had  an  interesting  conversa- 
tion with  Mr.  Cowper  about  the  couc-Utratiou  of  sulphuric 
acid  by  means  of  hot  air.  That  seemed  an  application 
which  was  capable  of  ver}-  great  extension,  and  lie  should 
like  to  ask  him  if  he  had  devoted  an}-  further  attention  to 
that  point,  and  whether  he  had  been  successful.  At  that 
time  the  difficulty  was  in  finding  some  material  which 
would  stand  the  sulphuric  acid.  Again,  he  shoull  like  to 
know  whether  he  had  ever  used  it  for  tempering  steel,  which 
was  not  exclusively  a  chemisal  industry  ;  but  every  research 
made  on  steel  showed  that  chemistry  had  a  great  deal  to  do 
with  it.  If  in  the  course  of  using  this  hot  gas  one  were 
compelled  to  pass  it  from  ore  place  to  another,  and  could 
not  do  so  by  pressure  behind,  was  there  any  means  of 
pumping  the  hot  air  into  the  place  where  it  was  wanted  ? 

Sir.  Watson  Smith  asked  if  Mr.  Cowper  could  give  any 
further  information  as  to  the  material  or  manufacture  of 
the  perforated  bricks  he  employed,  and  more  particularly 
how  they  stood  a  suddenly  applied  heat  or  a  slowly  raised 
temperature.  He  had  been  reading  an  interesting  paper  by 
Le  Chatelier,  from  whose  investigations  it  appeared  that  in 
steel  furnaces  the  silica  orquartzose  bricks  acted  differently 
under  a  suddenly  increased  temperature,  from  the  way  in 
which  they  acted  under  a  slowly  raised  temperature.  In 
the  first  case  the  silicious  matter  was  changed  into  a  kind  of 
allotropic  modification,  Tridymite,  which  possessed  a  lower 
melting-point  than  the  ordinary  material,  and  the  con- 
sequence was  it  was  liable  to  fuse.  In  the  latter  case, 
when  the  furnace  was  slowly  heated,  the  bricks  did  not 
undergo  this  change  (this  Journal  1893,  383). 

]Mr.  Cowper  said,  in  reply  :  — 

That  for  supplying  heat  by  means  of  heated  air,  steam,  or 
gases  to  a  long  narrow  chamber  or  series  of  chambers,  say 
100  ft.  long  by  4  ft.  or  5  ft.  wide,  a  number  of  small  branch 
pipes  would  be  used,  leading  out  of  a  long  hot  blast  mnin, 
which  would  itself  be  supplied  through  several  branches 
from  a  parent  main.  By  such  a  system  of  ramification  the 
hot  blast  from  a  central  installation  of  one  pair  of  stoves 
(mingled  with  a  certain  amount  of  cold  blast  if  required  to 
lower  the  temperature)  would  be  uniformly  distributed 
along  the  100-ft.  chamber.  As  a  further  precaution  to 
ensure  regularity  of  temperature,  each  branch  pipe  to  the 
chamber  might  be  furnished  with  a  throttling  damper, 
consisting  of  a  conical  plug  of  firebrick  pushed  more  or  less 


into  the  branch,  and  with  a  "  bye-pass  "  valve  or  cock  for 
the  admission  of  such  further  amount  of  cold  blast  as  might 
be  necessar}-  to  tone  the  hot  blast  down  to  the  required 
temperature. 

Even  in  cases  where  a  considerable  amount  of  cold  blast 
had  to  be  added  to  the  hot  blast,  the  heat  would  be  obtained 
in  the  most  economical  manner,  as  the  products  of  com- 
bustion pa'ssed  away  from  the  stoves  at  a  very  low  tempera- 
ture, showing  that  all  the  heat  has  been  utilised. 

With   regard  to   another   question,   as  to   the  pyrometer 
that  it  was  best  to  use,  he  might  say  he  had  tried  several, 
but  found  none  nearly  so  accurate  as  the  one  he  alwa3's  used, 
viz.: — a  piece  of  copper  or  steel  heated  in  the  blast  and 
dropped  into   a  given   quantity  of  water  having  fifty  times 
the  specific  heat,  then  the  temperature  was  read  off  at  once 
with  a  common  thermometer  graduated  to  suit.     This  idea     J 
was  not  new,  but  was  published  hy  a  ^Ir.   Wilson  many      % 
years    ago    at    the    Institute    of    5lechanical    Engineers. 
He    (]\Ir.   Cowper)    suggested   the    plan    to   the  late    Z\Ir. 
Siemens,  who  made  the  pyrometers  which  commonly  go  by      j 
his  name.  a 

Another  question  was,  as  to  the  applicability  of  the  hot  ^ 
blast  for  tempering  steel,  &c.,  and  he  must  say  that  he  did 
not  think  it  was  required  for  such  a  purpose,  as  an  oven 
or  muffle  properly  constructed  answered  every  purpose. 
He  had  once  had  a  bright  steel  wire  thrust  right  up  one  of 
the  passages  of  a  hot  stove,  and  it  was  interesting  to  see 
the  shade  of  colour  on  the  wire  when  it  was  withdrawn. 

Mr.  W.  F.  Keid  had  asked  what  was  the  usual  size  of  the 
stoves,  and  his  answer  was: — any  size  from  the  working 
model  on  the  table  up  to  30  ft.  diameter  aud  70  ft.  high,  but 
a  very  common  size  was  20  ft.  diameter  by  60  ft.  high ; 
for  many  chemical  purposes  much  smaller  stoves  would 
be  more  convenient. 

Mr.  Watson  Smith  asked  how  the  firebricks  stood  heating 
and  cooling  suddenly,  and  the  answer  was,  that  some  had 
been  heated  and  cooled  every  three  hours  for  ten  years  and 
were  none  the  worse  :  but  "  Dinas  "  or  pure  "  silica  bricks  " 
were  not  adapted  for  heating  and  cooling ;  it  required 
Stourbridge  or  other  good  firebrick  for  the  purpose. 

Mr.  Oscar  Guitmaxx  said  he  might  give  a  little  further 
information  in  reply  to  Mr.  Keid's  question  as  to  the 
concentration  of  sulphuric  acid.  He  had  recently  had  the 
opportunity  of  seeing  a  sulphuric  acid  concentration  plant 
worked  by  hot  gas,  designed  by  Mr.  L.  Kessler,  of  Clermont 
Ferrand,  which  had  been  described  in  the  Journal  of  the 
Society,  and  an  illustration  had  appeared  in  the  German 
papers.  It  essentially  consisted  of  a  gas  furnace  and  a 
concentrating  apparatus,  through  which  the  hot  gas  passed. 
There  was  a  tank  made  of  volvic  lava,  a  material  which 
stood  acid  very  well,  and  was  lined  outside  with  lead. 
On  the  top  of  the  tank  was  a  kind  of  Lunge  tower,  also 
made  of  the  same  material,  with  perforated  plates,  over 
which  the  sulphuric  acid  trickled  down  into  the  tank.  At 
the  side  of  the  tank  a  hot  blast  was  introduced  through  a 
leaden  worm,  which  was  perforated  and  allowed  the  hot 
gases  to  asceud  and  concentrate  the  acid  as  it  trickled  down. 
He  had  seeu  acid  of  53^  B  concentrated  to  65^  B.  It 
worked  very  well,  the  only  fault  he  had  to  find  with  it 
being  that  the  concentration  was  not  carried  sufficiently 
high. 


NOTES     ON     CHEMICAL     MANUFACTUEING     IX 
RUSSIA. 

BY    R.    BOW3HX. 

If  we  take  the  night  train  from  Moscow  and  travel  all 
night,  we  reach  Nighui  Novgorod  the  following  morning; 
and  by  taking  the  steamer  from  there  and  travelling  one 
day  and  night  down  the  river  Volga,  and  one  day  and  night 
up  the  river  Kama,  we  come  to  a  little  village  perched  upon 
the  hillside  called  in  English  "  The  quiet  hills."  Leaving 
the  boat  here,  a  drive  of  a  quarter  of  an  hour  over  the  brow 
of  the  hill  brings  us  to  the  only  Le  Blanc  soda  works  in 
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liussift,  that  of  Messrs.  P.  K.  Oushkoff  &  Co.  The  api)ear- 
ance  of  the  works  is  a  good  deal  different  from  the  usual 
appearance  of  an  English  Clieniical  work  ;  the  outward 
construction  being  considerably  inoditied  owing  to  the 
enormous  extremes  of  tenjperature  which  we  have  to  cope 
with  there.  There  is  a  difference  of  100' C.  between  the 
extreme  summer  heat  and  the  extreme  cold  of  winter. 

lu  the  manufacture  of  sulphuric  acid  these  extremes  of 
femper.iture  are  much  felt  ;  it  being  necessary  to  have  at 
least  L'o  cubic  feet,  but  better  2H  cubic  feet  of  chamber 
sp.ice  per  lb.  of  sulphur  daily  charged,  to  ensure  a  good 
yield,  combined  with  a  low  consumption  of  nitre  in  the 
great  heat  of  the  summer  months.  Hut  yet  with  every  care 
and  attention  the  results  obtained  are  not  nearly  so  regular 
as  those  obtained  during  the  extreme  cold  of  winter,  the 
consumi)tion  of  nitre  being  greater  and  the  yield  obtained 
being  considembly  inferior  to  the  winter  work. 

The  cold  of  winter  is  so  extreme  that  I  have  fretjuently 
found  the  temperature  of  the  last  chamber  as  low  as  —  l.'r 
C..  yet  the  work  proceeds  with  great  regularity,  the  yield 
being  excellent  with  a  consumption  of  nitre  averaging  1  ■  5  lb. 
on  the  sulphur  charged.  Of  course  with  these  extremes 
of  temperature  it  is  absolutely  necessary  to  roof  and  cover 
in  both  chambers  and  towers. 

The  pyrites  used  is  of  a  rather  inferior  quality,  being  a 
cupreous  pyrites  of  about  :{8  to  45  per  cent.  S.  which  we 
bring  from  our  own  mines  in  the  I'ral  mountains. 

The  major  portion  of  our  sulphuric  acid  we  consume 
ourselves  in  the  manufacture  of  sulphate  of  soda,  bichro- 
mates of  potash  and  soda,  sulphate  of  alumina,  &c.,  the  rest 
being  sold  in  the  form  of  concentrated  acid  of  06^  B.,  being 
concentrated  partly  in  platinum  stills  and  partly  in  glass 
retorts. 

A  few  words  as  to  our  method  of  concentrating  in  glass 
retorts  may  be  of  interest  as  illustrating  a  method  primitive 
in  the  exti-eme,  but,  under  the  circumstances  of  the  case, 
effective.  The  retorts,  72  in  number,  are  placed  in  three 
double  rows  of  24  each,  each  double  row  having  two  fire 
places  at  one  end.  Naturally  those  retorts  nearest  the  Are 
are  finished  before  those  at  the  farther  and  cooler  end  ;  so 
as  soon  as  the  man  in  charge,  on  looking  through  the  little 
window  fixed  in  the  door  of  the  retort  house,  sees  that  the 
acid  in  those  retorts  nearest  the  fire  are  finished,  he  with  a 
long  rake  pushes  the  blazing  logs  of  wood  which  constitute 
our  fuel  further  up  the  flue  beneath  the  more  distant 
retorts,  and  so  on,  until  the  whole  row  of  24  is  finished. 
The  retorts  themselves  are  made  of  a  very  common  quality 
of  glass,  being  the  only  quality  of  glass  which  we  can  com- 
mand in  the  neighbourhood  and  are  formed  in  shape  like 
the  ordinary  laboratory  retort,  all  in  one  piece,  with  the  neck 
only  a  little  shorter.  This  neck  rests  in  an  ordinary 
globular  glass  receiver,  the  receiver  itself  resting  upon  the 
floor  of  the  retort  house. 

For  the  manufacture  of  sulphate  of  soda  we  have  in 
use  two  styles  of  furnace ;  the  ordinary  muffle  as  used 
in  the  Lancashire  district  ;  and  the  ordinarj-  open  furnace 
as  seen  upon  the  T}  ne.  The  HCl  from  the  close  furnaces 
is  condensed  by  the  German  system  of  Woulf  Bottles, 
combined  with  wash  towers,  as  used  at  Aussig,  while  that 
from  the  open  furnaces  is  condensed  by  the  English  system 
of  coke  towers.  It  may  be  interesting  to  remark,  that  while 
both  systems  are  worked  with  the  greatest  care  and 
watchfulness,  we  find  the  escaping  gases  from  the  German 
system  are  always  from  30  to  40  per  cent,  greater  than  that 
from  the  English  system.  The  salt  used  we  bring  from 
the  Astrakan  district,  and  is  of  a  very  high  quality,  regu- 
larly testing  97  to  98  "5  per  cent.  XaCl,  and  also  of  a  fine 
open  grain,  dissolving  with  great  readiness. 

The  whole  of  the  HCl  is  used  up  for  the  manufacture  of 
bleaching  powder  ;  the  limestone  for  which  purpose  we  bring 
from  the  banks  of  the  Volga,  and  is  of  moderate  quality. 
In  bleach  -nanufacturing  again,  the  extremes  of  temperature 
cause  many  httle  changes  in  the  method  of  working  to  be 
necessary.  In  beginning  this  manufacture  in  Russia,  1  was 
of  course  prepared  for  the  difficulties  of  makirg  a  high 
strength  bleach  during  the  great  summer  heat :  the  difficulties 
of  the  winter  I  did  not  fear  very  greatly. 

However,  in  this  connection,  I  may  mention  a  rather 
curious  incident  wh"ch  happened  during  our  first  year  of 


bleach  making,  when  the  outside  temperature  was  about 
—  25"  C.  A  chamber  of  bleach  which  had  had  about  one  half 
of  its  neces.sary  <|uantity  of  gas,  was  suddenly  twisted  aii' 
buckled  out  of  shape,  the  roof  and  sides  being  drawn  inwards, 
notwithstanding  the  fact  that  there  were  two  four  inch  open 
air  inlets  into  the  chamber  and  that  it  was  connected  with 
another  freshly  limed  chamber.  My  first  impression  was 
that  this  was  caused  by  an  excess  of  steam  getting  into  thf 
chamber,  thereby  causing  with  the  great  cold  a  sudden 
formation  of  chlorine  hydrate  ;  but  upon  careful  examina- 
tion of  the  inside  of  the  chamber,  no  evidence  whatever  ol 
such  a  formation  could  be  found  ;  and  when  the  chamber 
was  finished,  the  bleach  was  found  to  be  a  fairly  normal 
product,  testing  over  ;}6  per  cent,  of  available  chloriiit.-. 
while  the  difference  between  the  available  and  total  C.  wa^ 
0'25  per  cent. 

Of  course  the  bleaching  powder  chambers,  like  the  sul- 
phuric acid  chambers,  are  entirely  covered  in,  great  cart- 
being  taken  to  exclude  every  cold  draught :  the  corridor^ 
and  passages  around  the  boxes  are  also  heated  by  steani 
pipes,  as  I  have  found  that  a  temperature  lower  than  about 
— 15^  C.  leads  to  a  formation  of  an  exceedingly  hard  and 
stonelike  crust,  which  crust  I  find  not  to  be  formed  if  the 
temperature  is  kept  higher  than  that  I  have  mentioned. 

The  packing  of  the  bleach  too  in  the  summer  time  was 
found  to  be  quite  impossible  in  the  usual  English  manner, 
i.e.  by  the  packers  protecting  themselves  only  by  means  of 
folds  of  flannel  over  the  mouth  and  nose.  The  greater  heat 
causes  at  tha  same  time  a  more  copious  perspiration  of  the 
men  and  a  greater  evolution  of  gas  from  the  bleach.  To  meet 
this  a  plan  was  introduced  by  ^Ir.  Kovenitroff,  one  of  the 
directors  of  the  firm,  which  has  much  lessened  this  difficulty 
while  being  much  appreciated  by  the  men  ;  that  is  a  simple 
soft  leather  helmet  and  jacket  made  entirely  of  one  piece 
and  built  upon  a  light  framework  of  wire,  the  jacket  being 
closed  tightly  at  the  waist  and  wrist,  and  the  helmet  being 
fitted  with  glass  sights  for  the  eyes,  an  inlet  tube  for  air  at 
the  crown,  and  an  outlet  opposite  the  mouth.  The  air  is 
supplied  through  a  half-inch  india-rubber  tube,  and  is 
pumped  in  by  means  of  an  ordinary  blacksmith's  bellows,  the 
outlet  for  the  breath  not  finishing  immediately  outside  the 
helmet,  but  being  extended  for  about  one  and  a  half  feet  by 
means  of  an  india-rubber  tube,  which  tube  the  workmen 
tucks  through  a  loop  at  the  side  of  the  jacket,  thus  keeping 
the  air  inside  the  helmet  perfectly  fresh  and  free  from  gas 
and  enabling  the  workmen  to  remain  a  full  hour  within 
the  chamber  with  comfort  and  ease. 

In  the  matter  of  sampling  I  may  mention  that  I  have 
found  the  samples  from  the  chamber  to  be  much  more 
reliable  if  taken  in  the  following  way : 

A  thin  sheet  iron  box  of  cubical  form,  though  without  top 
or  bottom,  is  taken,  measuring  about  one  cubic  foot  in 
capacity,  and  having  haiidles  fitted  to  its  upper  edge.  When 
it  is  necessarj'  to  sample  a  chamber,  this  is  pushed  through 
the  crust  of  bleach  down  to  the  chamber  floor,  then  all  the 
bleach  within  the  iron  frame  is  lifted  out,  thus  ensuring  a 
true  average  of  all  the  layers  of  the  product,  it  so  being 
impossible  to  get  more  of  one  layer  than  another.  This  is 
done  in  eight  or  ten  different  parts  of  the  chamber,  and  I 
have  always  found  a  sample  so  taken  to  give  an  exceedingly 
true  idea  of  the  average  strength  of  the  chamber. 

I  may  also  mention  that  I  have  found  it  a  great  advantage 
not  to  admit  the  gas,  only  by  one,  or  at  most  two  parts  of 
the  chamber,  but  for  an  ordinary  10  ton  box,  to  admit  it  in 
five  different  parts.  This  I  do  by  taking  from  the  usual 
6-in.  main  pipe,  5  separate  2-in.  pipes,  one  passing  through 
the  centre  01  the  roof  of  the  chamber,  and  two  more  at 
either  end,  this  I  find  adds  greatly  to  the  uniformity  of 
the  product.  Before  adopting  this  method  I  found  often  a 
difference  of  from  1  to  1  •  5  per  cent.,  and  even  in  some 
cases  2  per  cent,  in  the  strength  of  the  bleach  taken  from 
the  end  of  the  chamber  when  the  gas  entered,  and  that  taken 
from  the  end  near  the  exit  for  the  excess  gas  into  the  next 
chamber. 

In  Russia  there  is  only  a  very  small  outlet  for  sulphate 
of  soda  as  such,  almost  our  entire  make  being  used  by 
ourselves  in  the  manufacture  of  caustic  soda  and  bichromate 
of  soda.  The  caustic  is  made  by  the  old  Le  Blanc  process, 
the  extreme  climate  I  am  glad  to  say   having  practically 
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no  effect  here.  The  only  thing  worthy  of  note  here  is 
the  impossibihty  of  using  Russian  plate  iron  in  the  boiling 
down  of  even  the  weakest  caustic  liquors,  the  softness  of  the 
iron  and  the  openness  of  its  grain  rendering  it  much  more 
easily  attacked  than  the  English  sheet  iron.  For  this  reason, 
it  is  only  possible  to  use  cast  iron  boot  pans  even  for  the 
tirst  evaporation. 

Up  to  within  quite  recently,  manufacturing  industries  in 
Russia  have  been  much  handicapped  for  want  of  coal  for  fuel, 
the  wood  used  each  year  getting  dearer  and  dearer.  Upon 
this  point  now  we  need  have  no  more  fear,  as  within  the 
past  year  we  have  introduced  the  use  of  liquid  fuel,  of  which 
we  have  a  cheap  and  ample  supply  in  the  naphtha  residuum 
from  the  petroleum  fields  at  Baku.  So  successful  has  this 
been  as  fuel  for  chemical  purposes,  that  we  have  now  laid 
down  a  pipe  line  from  our  wharf  on  the  Kama  river  to  our 
works,  a  distance  of  about  two  miles,  the  naphtha  being 
pumped  direct  from  the  barges  on  the  river  into  the  reser- 
voir at  the  works,  from  which  it  is  drawn  as  wanted. 

In   the   soda   works,  with    the  exception     of    the    first  1 
evaporation    by  means   of   the  waste  heat  from  the  bell  | 
furnaces,  the  whole  of  the  evaporating  is   done,  as  well  as   1 
the  product  finished,  by  means  of  liquid  fuel,  with  greater 
rapiditv,  cleanliness,  and  economy.  _     I 

The  "whole  of  our  steam  is  now  raised  by  means  of  this   j 
fuel ;  its  utility  being  shown  by  the  fact  that  we  regularly   1 
evaporate  ill  our  steam  boilers,  upwards  of  14  lb.  of  water 
per  lb.  of  fuel   used ;  our  average  figure  being  with  wood 
only  ."^  to  4  lb.  ].er  lb.  of  fuel.     Before  leaving  to  visit  this   , 
country,  I  introduced  the  use  of  this  fuel  in  the  working  of 
the    sulphate    muffle    furnace    with    great     success     and 
econorav. 

But  though  we  have  in  Russia  much  to  be  thankful    for  j 
for  the  ready  access  we  have  to  such  an  ideal  fuel,  chemical   , 
manufacturing   in  Russia   is  by  no  means  a  lied  of  roses, 
which  you  will  readily  believe  when  I   say  that  for  more   | 
than    six  months  out'  of   the   year  we  have   to   send  our 
products  a  horse  and  sledge  journey  of  close  upon  6C0  miles 
before  we  can  place  them  upon  the  market,  and  that    one 
horse  will  carry  no  more  than  7  cwt. 

Discussion. 
:Mr.  Tyrer  said  he  should  like  to  have  some  details  of  the 
apparatus  by  which  the  liquid  fuel  was  applied  and  con- 
sumed. Fuel  was  not  very  cheap  in  London  or  the 
neighbourhood,  the  railway  rates  being  responsible  for 
about  85.  per  ton  on  ordinary  fuel,  so  that  this  point  was 
of  considerable  interest. 

Mr.  Watson  Smith  asked  what  kind  of  pyrites  kilns 
were  employed,  the  ordinary  Spanish  burners  or  those  of 
the  older  tvpe  once  used  for  burning  Irish  pyrites.  He 
noticed  that  the  last  of  a  series  of  sulphuric  acid  chambers 
often  reached  a  temperature  of  —  13°  in  winter  ;  and  when 
that  was  so  he  should  like  to  know  what  was  the  temperature 
of  the  working  chamber,  because  it  was  essential  that 
-there  should  be.  a  certain  degree  of  warmth  to  maintain  the 
■chemical  action.  It  would  also  be  interesting  to  know 
what  average  temperature  the  hot  weather  in  that  part  of 
Russia  represented,  and  what  sort  of  bleach  could  be 
obtained  under  such  circumstances.  He  would  further 
Uke  to  know  what  kind  of  salt-cake  pots  were  used,  the  size 
and  kind  of  metal.  In  Lancashire  and  on  the  Tyne  there 
had  been  considerable  dilficulty  in  getting  material  for 
salt-cake  pots  which  would  stand  wear  and  tear,  more 
particularlv  the  risk  of  cracking  ;  and  a  special  brand  of 
east-iron  had  to  be  employed.  With  regard  to  the 
protection  of  the  bleach-packers  from  chlorine  fumes,  it 
would  be  interesting  to  know  how  these  bleaching-powder 
packers  in  Russia  were  paid,  whether  on  the  day-wage  or 
piece-work  system.  They  would  then  be  able  to  form  some 
idea  whether  such  helmets,  &c.,  would  be  applicable  in  the 
Tjne  or  South  Lancashire  district,  for  these  things  very 
much  depended  on  conditions  of  work,  time,  and  payment. 

Dr.  R.  Messel  said  that  manufacturers  would  welcome  any 
improvement  on  the  present  'method  of  packing  bleach, 
and  begged  Mr.  Bowman  to  give  the  fullest  description  and 
illustrations  of  the  costume  referred  to,  &c.,  as  attempts 
made  in  this  country  some  20  years  ago  with  a  complete 
diver's  outfit  did  not  prove  successful. 


Mr.  D.  Howard  said  he  hardly  knew  whether  a  tempera- 
ture of  —  15^  C.  or  the  excessive  heat  of  the  summer  was 
more  disastrous  to  chemical  manufacture  than  the  incurable 
obstinacy  of  British  workmen. 

Mr.  Bowman,  in  reply,  said  the  apparatus  for  dealing 
with  the  naphtha  residues  used  for  fuel  was  the 
common  form  of  steam  injector  in  which  the  naphtha 
passed  into  a  tube  with  a  blast  of  steam  behind  it.  The 
steam  and  naphtha  played  upon  a  metal  ball  which  vapour- 
ised  the  liquid  fuel,  and  it  burnt  more  as  a  gas  than  any- 
thing else,  the  naphtha  only  igniting  after  it  had  passed  out 
of  the  injector  upwards  of  2  ft.  The  pyrites  employed 
was  a  cupreous  pjrites  of  :i8  to  4.5  per  cent.  Two  kinds  of 
kilns  were  used,  one  the  old-fashioned  kiln  used  for  the 
large  ore,  and  as  there  was  an  alarming  quantity  of  smalls 
with  it,  the  other  was  aS^haffner  &  Helbig  ring  burner.  The 
average  temperature  of  the  first  working  chamber,  when 
the  lowest  was    at    —  lo'  he    should    say    would     range 


from  50'   to   70^  Celsius.     The  bleach  produced  in  winter 
was  of  a  very  fine  quality  indeed,  the  difficulty  being  to 
keep  down  the  strength.     In  fact  they  had  complaints  all 
round  from  firms  in  Russia  who  had  been  accustomed  to 
English  bleach  that  theirs  made  in  winter  weather  was  too 
strong.     On  the  other  hand  there  were  equally  numerous 
complaints  of  w  hat  was  made  in  the  summer  being  unstable, 
and  he  was  afraid  of  not  as  high  quality  as  should  be.     He 
thought  he   saw  his  waj-  to  modify  this  to  some  extent  on 
his  return.     With  regard  to  iron  decomposing  pots  they 
were  very   happily  situated.     He  had  had  a  fair  experience 
of  the  unequal  quality  of  pots  supplied  in  England,  but 
from  three  j-ears  working  ofpots  from  Ural  mountain  charcoal 
iron  he  did  not  reiucmber  one  instance  of  a  pot  turning  out 
less  than  from  1,500  to  2.000  tons  of  salt,  and  in  many  3,500 
I   and  itpwards.      The  same  remark  applied  to  their  caustic 
potash  which   was  of  very  high  quality  indeed.     As  to  the 
I   packers,  in  mentioning  the  apparatus  he  did  not  wish  it  to 
be   considered   that   he  advised  its  use    in  England.      He 
himself    some   years    ago    tried    to   introduce    a    similar 
1  apparatus,  but  he  was  afraid  in  this  country  work  was  carried 
'   on  at  too  high  pressure  for  such  things  to  be  used.     The 
difference  in  the  rate  of  work  would  be  seen  at  once  when 
he  said  that  it  was  customary  in  England  to  have  possibly 
two   packers  for   an   ordinary    10   ton    bo-^   of  bleachin,,' 
powder,  and  that  would  be  done  in  from  5  to  7  hours.     In 
Russia  it  required  25  men,  and  they  took  from  15  to  16 
hours  to  do  the  work.     They  were  not  paid  by  the  piece, 
such  a  form  of  payment  was  entirely  unknown.     He  wished 
to  introduce  it  on  beginning  the  manufacture,  but  the  feeling 
in  Russia  was  very  much  against  such  a  thing. 


— =s«seeeec6e««= 


THE  PRESEXCE  A^'D  DETERMINATION  OF 
GOLD  AND  SILVER  IN  ANTIMONY  AND  IN 
BISMUTH. 

BY    EJiNEST    A.    SMITH,    ASSOC.    K.S.M. 

Assisfant  Instructor  in  Assaying,  Royal  School  of 
Mines,  London. 

Gold  and  silver  are  found  associated  in  larger  or 
smaller  quantities  with  most  of  the  ores  of  antimony  and 
of  bismuth.  It  is  therefore  interesting  to  ascertain  to  what 
extent,  with  the  modern  methods  of  extraction,  these  metals 
are  retained  in  the  metallic  antimony  and  bismuth  as  they 
come  into  the  market. 

Practicallj-  the  only  ore  from  which  the  antimonj'  of 
commerce  is  dei'ived  is  the  sulphide  stibnite,  ShjS^,.  The 
chief  sources  of  supply  at  the  present  time  are  Borneo, 
Australia/Portugal,  and  Japan,  and  smaller  quantities  from 
China  and  India.  Gold  has  long  been  known  to  accompany 
the  antimony  ores  from  Borneo  and  Australia.  The  ores 
from  Portugal  are  always  associated  with  gold,  and  in  some 
cases  the  amount  is  considerable.  The  metal  smelted  from 
these  ores  contains  on  ai  I'verage,  I  believe,  2^  ounces  of 
gold  to  the  ton. 
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The  metal  coniRs  iuto  the  ni  irkct  in  the  form  of  conical 
in/jots  known  iis  "star  iintimony." 

Althoii^x'i  the  presi'iu-e  of  the  precious  metals  in  metallic 
itntinioiiv  has  heen  known  for  many  years,  yet  tlie  numerous 
text-books  on  nu'tallur;;y  rarely  contain  any  satisfactory 
information  as  to  the  iletermiuation  of  the  gold  and  silver 
present . 

The  usual  methods  are  scorificatiou  and  methods  involving 
solution,  but  in  the  case  of  scorificatiou,  as  not  less  than 
5(M»  grain^■.  of  antimony  have  to  be  operated  upon,  the 
method  caimot  bj  rccounnendeil  on  acjount  of  the  large 
<juantiry  of  lea<l  necessary  to  ensure  the  elimination  of  the 
whole  of  the  antimony. 

Wet  methods  also  are  scarcely  applicable  owing  to  the 
very  small  percentage  of  gold  and  silver  contained  in  the 
mass  of  metallic  antinumy  treated. 

Having  bad  occasion  to  examine  a  sample  of  antimony 
for  gold  and  silver  and  failing  to  find  any  method  for 
effecting  the  ol'jret  in  view,  the  oxidisii:g  action  of  litharge 
when  heated  with  metallic  antimony,  as  'pointed  out  by 
JJerthicr  in  his  "  Traite  des  Essais  par  la  voie  seche," 
occurred  t'j  me  as  likely  to  afford  a  method  free  from 
objection. 

In  determining  the  gold  and  silver  present  in  the 
commercial  msstal,  after  experimenting  on  various  methods, 
the  followinti,  to  which  reference  has  already  been  made, 
were  selected  as  most  suitable  and  satisfactory  : — 

First  method. — Each  sample  was  powdered  in  an  iron 
aiortar,  passed  through  a  sieve  of  81)  holes  to  the  linear  inch, 
and  afterwards  well  mixed.  500  <:rains  of  the  finely- 
powdered  sample  were  then  mixed  with  3,000  grains  of 
litharge,  transferred  to  a  small  earthen  cru::ible,  and  heated 
«i  an  air  furnace  at  a  red  heat  until  the  contents  were 
thoronghh-  tranquil.  The  crucible  was  partlv  covircd 
during  the  oj)eiation,  which  lasted  about  l.j  minutes. 
When  fusion  was  complete  tl{C  contents  Avere  poured  into 
an  ingot  mould,  and  when  cold  the  slag  detached  from  the 
lead  button.  The  buttons  of  lead  obtained  were  a  little 
hard,  but  malleable,  and  after  scorifying  to  a  convenient 
size  they  were  carefully  cupelled.  As  it  was  found  that  on 
working  on  samples  fairly  rich  lu  gold  and  silver  that  small 
•quantities  of  the  precious  metals  were  retained  by  the  slags, 
they  were  "  cleaned  "  by  crashing  them  to  a  coarse  powder, 
mixing  with  500  grains  of  litharge  and  20  grains  of  charcoal 
powder,  and  fusing  under  the  same  conditions  as  before. 

In  the  majoiity  of  samples  experimented  upon  no  gold  or 
silver  was  found  in  the  slags. 

The  gold  and  silver  buttons  obtained  from  the  cupellations 
were  weighed  and  treated  first  with  very  dilute  nitric 
acid  at  a  gentle  heat  until  all  action  had  ceased,  and  then 
with  strong  nitric  acid.  'J'ha  black  residual  gold  was 
carefully  washed  witli  distilled  water  by  decautatlou, 
transferred  to  a  small  "  gold-annealing"  crucible,  dried  on  a 
hot  plate,  heated  in  a  muffle  for  about  fi\e  minutes  until 
ihe  gold  assumed  its  characteristic  golden  colour,  then 
allowed  to  cool  and  weighed. 

When  necessary,  2|  to  3  times  its  weight  of  silver  was 
■added  to  the  gold  and  silver  button  before  parting  with 
Tiitric  acid. 

In  every  case  duplicate  assays  were  made.  The  amount 
of  silver  present  in  ihe  litharge  used  was  estimated  by 
reducing  500  grains  Avith  charcoal  powder  in  the  usual  way 
and  cupelling  the  resulting  button  of  lead.  From  the 
weight  of  the  silver  button  thus  obtained  the  amount  of 
silver  in  3,000  grains  of  litharge  (the  quantity  used)  was 
•calculated,  and  the  amount  deducted  from  the  weight  of  the 
gold  and  sil  ,er  buttons  obtained  from  the  fusion  for  the 
assay  of  the  sample  of  antimony.  The  litharge  used  aL^o 
.contained  a  minute  trace  of  gold. 

Second  method. — The  following  method,  which  consists 
of  replacing  part  of  the  litharge  by  potassium  nitrate  as  an 
joxidising  agent  for  the  antimony,  I  found  gave  very 
satisfactory  results. 

The  charge  used  was  : — 

Grains. 

Antimony 500 

Litharge 1,000 

Potassium  nitrate 200 

Sodium  carbonate 200 


The  fusions  were  made  in  earthen  crucibles  at  a  dull  red 
heat,  the  crucibles  being  partly  covered  as  before,  and  the 
contents  poured  wlien  fusion  had  taken  jilace  and  the  charge 
was  (juite  tran(iuil.  The  fusion  was  complete  in  about 
15  minutes.  The  buttons  of  lead,  which  were  perfectly 
nnilleabie  and  weighed  about  500  grains,  were  cupelled 
direct  without  any  dilHculty.  This  method  is  perhaps 
preferable  to  that  in  which  litharge  alone  is  used,  as  it  does 
not  necessitate  the  scorificatiou  of  the  lead  buttons  before 
cupellation,  thus  saving  time.  In  the  case  of  samples  rich 
in  gold  and  silver  the  slags  from  the  fusions  by  this  process 
should  be  cleaned  as  before.  The  accuracy  of  the  methods 
was  tested  by  making  up  samples  of  pure  antimony 
containing  weighed  quantities  of  gold. 

The  following  results  for  gold  and  silver  present  in  various 
samples  of  commercial  "  star  antiniDiiy  "  were  obtained  : — 

S.iMi'Lj;  No.   1. 
Ozs.  Dwts.  Grs. 


Gold... 0*00.30  per  cent.  =  0 
Silver..O"O05t  per  cent.  =  1 


U-i 


7  ; 


IVr  Ton  of  2,2  W  lb. 


Sample  Xo.  2. 


Ozs.  Dwts.  Grs. 
Go'd.  ..O-OO^ta  per  cent.  =  1        12         0  >  v,     ,        t  n...  n 
fi          ^./.....o               ,.       r.         -  .}  Per  ton  of  2,240  lb. 

Silver..0"0OO.S  per  cent.  =  0         5         5^ 


HAatPLE  Xo.  3. 

Ozs.  Dwts.  Grs 
Gold.,. 0' 0007  per  cent.  =  0  4        14 

Silvei..O  0191  percent.  =  IJ 


■*  [  Per  ton  of  2,240  lb. 


Sample  No.  4. 

Part  of  an  ingot  from   New  Zealand   exhi hired  at  the 
Paris  Exhibition,  1 889. 

Ozs.  Dwts.  Grs. 
Gold..O-0OO2  percent.  =  0         1      7-3(J)r,  ,.        r.i,,f,  „ 
Silver.O-0026  per  cent.  =0        17      0      j  ^'"- 1""  of  2,240  lb. 

Sample  No.  5. 

Ozs.  Dwts.  Grs. 

Gold Trace  >„      ,         ,^,-,,r^^ 

Silver..0-001.5  per  cent.  =  0  -J        jy  J  P"' *«!  ^f  2,240  lb. 

Sample  No.  6. 

Smelted  from  antimony  ore  from  Servia. 

Ozs.  Dwts.  Grs. 
Gold... 0-0001  per  cent.  =  0         0        16  ^  u     <.        f^-,,r.M 
Silver.  .0-0023  per  cent.  =  0       1.5         0 1  ^  "'  *""  ^^  ''-'^  "^- 

Sample  No.  7. 
Smelted  from  antimony  ore  from  Oporto,  Portugal. 


Gold. .  .0-0034  per  cent. 
Silver.  .0-0050  per  cent. 


Ozs.  Dwts.  Grs. 

"  ,^        ^^         ^  \  Per  ton  of  2,240  lb. 
=  1        12        16  J 


Sample  No.  S. 

Ozs.  Dwts.  Grs. 
Gold.0-0021  per  cent.  =  0        13      17-28 7  p^^  ton  of  2.240  lb. 
SilverO-0013  per  cent.  =  0         8      12      •> 


Bismuth. — A  considerable  portion  of  the  bismuth 
employed  in  commerce  is  derived  from  the  native  metal, 
which  often  contains  small  quantities  of  gold  and  silver  and 
is  frequently  found  accompanying  ores  of  silver. 

Smaller  quantities  are  extracted  from  the  sulphide  of 
bismuth,  bismuth  glance,  bismutliinite,  Bi.2S3  and  from  the 
oxide  of  bismuth,  bismuth  ochre,  BioO-,.  In  Australia, 
which  is  one  of  the  principal  sources  of  supply,  the  bismuth 
is  found  in  tne  forms  of  telluride,  sulphide,  carbonate,  and 
also  in  small  quantities  as  native  bismuth.  In  most  cases 
there  is  a  varying  quantity  of  gold  and  silver  found 
associated  with  these  ores. 

Other  sources  of  supply  are  Germany  and  America. 

About  40  tons  of  bismuth  ores  have  hitherto  been  imported 
annually  into  this  country.  The  ores  contain  on  an  average 
about  60  per  cent,  of  metallic  bismuth   and  are  imported 
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chiefly  from  Australia.  The  bismuth  of  commerce  comes 
iuti)  the  market  in  the  form  of  circular  "  cakes." 

As  bismuth  cupels  as  readily  as  lead,  the  various  samples 
examined  were  subjected  to  this  process  for  the  estimation 
of  the  gold  and  silver  present. 

The  samples  of  commercial  bismuth  selected  were  melted 
down  separately  in  small  earthenware  crucibles  under  a  layer 
of  charcoal  to  prevent  oxidation  (a  small  piece  of  resin  may 
be  added  with  advantage  before  pouring)  and  cast  into 
inj^or  moulds  so  as  to  obta'm  "  buttons  "  weighing  about 
500  grains. 

The  buttons  were  afterwards  adjusted  to  50J  grains  and 
cai-efully  cupelled  in  a  muffle  at  a  slightly  lower  temperature 
than  that  employed  for  the  cupellation  of  lead. 

The  resulting  buttons  of  gold  and  silver  were  weighed  and 
then  subjected  to  parting  in  dilute  nitiic  acid  in  the  usual 
manner. 

The  following  are  the  results  of  the  gold  and  silver 
obtained  from  the  cupellation  of  samples  of  commercial 
bismuth  r.ceutly  purchased  in  London. 

Duplicate  assays  were  made  in  each  case. 

Sample  Xo.  1. 
Ozs.  Dwts.  Grs. 
Gold... 0-0018  per  cent.  =    0      11        IS  )  Pe;.  ton  of -^ -^40  lb 
Silver..0-22.30percent.  =  72      16        22  J 

Sample  Xo.  2. 

Marked  Australian  bismuth. 

Ozs.  Dwts.  Grs. 
Gold..O-OUO  per  cent.  =      3      11        21|p  ^ 

Silver.0-33I9  per  cent.  =  108        8        10> 

Sample  Ko.  3. 
Marked  German  bismuth. 

Ozs.  Dwts.  Grs. 
Gold...0-0003  per  cent.  =    0       1        ^^  >  p^^  ^^^^  ^j .,  9^„  j,, 
Silver..0-0729per  cent.  =  23      16       21^ 

Sample  Xo.  4. 

Slarked  American  bismuth. 

Ozs.  Dwts.  Grs. 
Gold...O-0U05  per  cent.  =    U        3      G'S  j  p^^.  ^^^  ^^  2/2-tO  lb. 
Silver..0-0705perceut.  =  23        0      U   J 

The  bismuth  may  he  extracted  from  the  cupels  in  the 
following  manner:  — 

After  treaking  off  and  rejecting  the  white  portions  of  the 
cupels  tl:e  stained  portion  is  powdered  and  passed  through 
a  sieve  of  about  60  holes  to  the  linear  inch.  The  powder  is 
then  mixed  with  sufficient  charcoal  powdei  to  reduce  all  the 
oxide  of  bismuth  present  and  with  suitable  fluxes.  I  have 
found  the  following  mixture  work  well  :  — 

Gi"ains. 

Powd-^red  cu])els 1,000 

Fluorspar  800 

Sodium  carbonate 400 

Borax 200 

Charcoal. 45 — 50 

A  part  of  the  sodium  carbonate  or  borax  should  be 
reserved  and  spread  over  the  top  of  the  charge. 

The  mixture  is  fused  in  an  earthen  crucible  in  a  wind 
furnace  at  a  red  heat,  the  temperature  being  increased 
towards  the  end  of  the  operation  to  keep  the  charge  molten. 
After  pouring  the  contents  of  the  crucible  into  r.n  ingot 
mould,  the  mould  should  not  be  disturbed  until  cool,  as  the 
bismuth  on  account  of  its  low  melting-point  is  kept  in  the 
molten  state  for  some  time  by  the  hot  slag  which  covers  it. 

Some  of  the  buttons  of  bismuth  obtained  from  the  fusions 
of  the  cupels  used  for  the  cupellations  of  the  various  samples 
assayed  were  cupelled  to  ascertain  to  what  extent  gold  and 
silver  were  absorbed  by  the  cupel.  The  buttons  obtained 
were  very  small  and  may  be  disregarded  except  when  great 
exactness  is  required. 

From  the  results  of  the  quantities  of  gold  and  silver 
obtained  from  .he  above  samples  of  metallic  antimony  and 
of  tismuth,  it  is  somewhat  remarkable  that  profitable 
methods  for  the  extraction  of  the  precious  metals  have  not 
been  more  generally  introduced. 


j  Discussion. 

Mr.  Howard  said  he  was  sorry  to  say  one  of  the 
melancholy  results  of  the  progress  of  science  was  the 
improvement  in  these  methods  of  removing  gold  and  silver 
from  bismuth,  to  the  great  detriment  of  those  to  whom  it 
properly  belonged — those  who  used  it.  There  used  to  be  a 
much  more  satisfactory  percentage  than  was  now  found. 

Mr.  Tyrer  said  the  influence  of  mass  action  as  a 
solvent  on  precious  metals  which  existed  in  comparatively 
minute  quantities  compared  to  the  bulk,  should  not  be 
forgotten.  He  believed  that  the  research  of  Professor 
Koberts-Austen  on  alloys  had  been  almost  exhaustive  on 
this  point.  He  had  had  something  to  do  with  bismuth. 
There  was  no  English  bismuth,  but  Saxony,  Australian, 
and  Bolivian  came  into  the  English  market,  and  was 
treated  here,  he  believed,  by  an  eminent  firm  of  metallurgists 
in  a  scientific  manner.  In  recent  numbers  of  the  Chemical 
News  would  be  found  papers  which  were  communications 
to  the  Koyal  Society  by,  he  believed,  ^Ir.  Edward  Matthey, 
and  in  those  papers  would  be  found  a  complete  answer  to 
the  questions  which  had  been  put.  It  was  to  be  regretted, 
perhaps,  that  Mr.  Smith  had  not  treated  larger  quantities 
than  what  really  were  analytical  quantities,  but  he  noticed 
some  difference  in  the  description  of  his  experiments  and 
those  reported  bj-  Mr.  Matthey.  If  members  had  not  read 
those  papers,  they  would  certainly  repay  perusal,  though 
probably  none  of  them  would  be  able  to  repeat  the  experi- 
ments on  the  same  scale  as  Mr.  Matthey  ;  but  seeing  that 
a  ver\'  considerable  quantity  of  bismuth  used  in  this 
country  hy  makers  "of  bismuth  preparations,  who  were 
responsible  for  the  impurities  in  pharmaceutical  prepara- 
tions, it  was  satisfactory  that  that  firm  had  produced 
bismuth  lately  of  such  very  remarkable  purity  that  it  was 
very  occasionally  indeed  that  you  could  find  silver  and 
gold,. still  less  tellurium,  which  was  the  "bete  noir"  of  the 
physician  when  occurring  in  bismuth  preparations.  Its 
existence  gave  rise  to  a  ver^'  unpleasant  odour  in  the 
breath,  as  if  the  patient  had  been  freely  partaking  of 
onions,  yet  so  completely  had  the  metallurgical  purification 
of  bismuth  been  carried  out,  that  very  rarelj'  did  tellurium 
appear.  They  were  indebted  to  Mr.  Smith  for  two  things, 
first  for  the  exact  data  he  gave,  and  secondly  for  the  details 
of  the  mixtures  and  fluxes  he  used  for  the  purification. 
Manufacturers  received  the  bismuth  in  the  form  he  had 
described,  and  did  certainly  treat  it  as  well  as  they  could, 
but,  of  course,  their  object  was  to  get  to  business,  and  they 
were  as  rapid  as  they  could  be,  and,  if  he  might  use  the 
expression,  as  gross  as  they  dare  be  in  the  process  of 
purification.  Still,  when  one  came  to  the  end  of  a  jear  or 
six  months'  work,  and  found  a  vessel  full  of  scoriae  and 
refuse  which  contained  a  large  percentage  of  bismuth,  with 
all  the  impurities,  then  came  the  question  to  which  this 
paper  was  an  extremely  valuable  contribution — how  to 
obtain  all  that  was  of  value  out  of  that  refuse.  He  should 
like  to  emphasise  two  points,  first  that  very  rarely  indeed 
did  they  find  silver  in  a  quantity  which  seriousl}-  affected 
the  bismuth,  and  very  rarely  was  found  any  quantity  of 
gold,  showing  that  the  metallurgists  knew  where  to  look 
before  they  sent  the  bismuth  into  the  market.  If  Mr. 
Smith  had  come  across  &ny  tellurium,  he  should  be  glad  to 
hear  if  he  had  devised  any  special  means  for  its  removal. 

Mr.  HoLLOWAY  asked  if  there  were  any  special  reason 
for  the  much  larger  proportion  of  silver  than  gold  which 
was  found  in  antimony,  bearing  in  mind  tbat  antimony 
contained  nearly  as  much  gold  as  silver.  Had  Mr.  Smith 
made  any  analyses  of  the  ores  from  which  the  antimony  was 
obtained  ? 

Mr.  B.  KiTTO  said  he  had  read  the  article  referred  to  hy 
^Ir.  Tyrer  in  the  Chemical  Xews,  but  his  impression  was  that 
no  mention  was  made  of  the  precious  metal ;  Mr.  Matthey 
had,  however,  referred  to  the  methods  for  getting  rid  of 
small  quantities  of  arsenic. 

Mr.  Ttrer  said  the  series  he  referred  to  was  published 
in  1890. 

Mr.  Benedict  Kitto  said  the  Society  were  indebted  to 
Mr.  Smith  tor  giving  the  details  of  the  processes  he  had 
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adopted  for  ascertaining  the  exact  amount  of  gold  and 
silver  in  these  metals.  He  would  like  to  ask  if  he  had 
fornied  anv  idea  why  the  German  and  Anieriean  speciimns 
of  hisMHith  were  so  much  poorer  in  tlie  ]irecions  metals  than 
others,  whether  it  was  that  tliey  had  so  miieh  hcttermelhods 
of  extraeling  the  gold  or  silver,  or  whether  the  ores  con- 
tained less.  He  had  h.)ped  to  hear  something  of  the 
extraction  of  these  metals  on  a  large  scale  hnt  perhai>s  .Mr. 
Smith  had  not  given  his  attention  in  that  direction. 
Intil  recently  he  had  not  found  that  smelters  would  pay  any- 
thing for  the  gold  and  sih  er  contained  in  antimony  ore,  hut  he 
now  found  that  there  w  ere  one  or  two  lirms  which  would  pay 
up  to  ahout  lo.v.  an  o/.  for  any  gold  which  might  he  present 
in  sulphide  of  antinioii}-. 

Mr.  KijNHsr  .\.  Smith  in  reply  said  that  the  hisnnith 
ores  which  came  from  Australia  were  generally  richer  in 
gold  and  silver,  and  would  naturally'  give  hismuth  richer  in 
the  jireeious  metals.  He  had  read  the  valuable  pajjcrs  by- 
Mr.  Kilward  ."^latthey  on  bismuth.  The  one  relating  to  the 
separation  of  gold  and  silver  was  presented  to  the  IJoyal 
Society  in  188'.t,  in  which  the  author  stated  that  the  precious 
metals  might  be  perfectly  extracted  by  the  addition  of  2  per 
cent,  of /.inc  to  the  molten  bismuth.*  The  large  j-iuount  of 
gold  obtained  when  cupelling  a  sample  of  bismuth  purchased 
three  or  four  years  ago  led  him  to  purcliasi;  more  recent 
samples  to  see  how  much  gold  and  silver  was  present  in  the 
commercial  metdl. 

From  the  results  obtained  it  was  difficult  to  believe  that 
23  oz.  of  silver  per  ton  would  not  pay  for  extraction,  when 
such  a  simple  method  existed  as  that  pointed  out  by  .Mr. 
Matthej'.  In  reply  to  Mr.  Holloway's  remarks  with  regard 
to  the  large  proportion  of  silver  compared  with  gold  in 
metallic  antimony,  he  could  not  account  for  that  unless  it 
were  that  the  gold  was  of  very  low  standard.  He  took 
special  care  to  deduct  any  quantity  of  silver  which  might 
come  from  the  chemicals  used. 

*  See  Journal  of  Soc.  of  Cheni.  lud.,  Vol.  VIII.  1889,  page  286. 


^iberpool  ^mioiu 


University  College,  Bkownlow  Stkeet. 


Chairman  :  II.  Urtinner, 

Vice-Chairman :  H.  Carey, 

Committee : 


W.  Xorris  Jones. 
A.  H.  Knight. 
E.  K.  Muspratt. 
G.  Schack-Sonimer. 
A.  Waif. 


i.  Campbell  Brown. 

E.  Carey. 
V.  C.  Driffleld. 
Jos.  C.  Gamble. 
C.  L.  Uiggins, 

F.  Hurler.  I 

Hon.  Treasurer :  W  P.  Thompson. 

Hon.  Local  Secretary  ; 

Dr.  Chas.  A.  Kohn,  University  College,  Liverpool. 

The  names  in  italics  are  those  of  membeis  of  Committee  who 
retire  at  the  end  of  the  current  Session. 

The  following  have  lieen  elected  to  fill  the  vacancies  and  will 
take  office  in  July  next  ■.—Chairman  :  E.Carey;  Vice-Chairman: 
R.  Brunner;  Committee-:  P.  Bateson,  Frank  Tate,  H.  Tate,  jun., 
E.  Scott,  and  A.  Smetham. 

Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


SESSION  1892-93. 


May  .3rd  :  — 
Geo.    Tate,  Ph.D.     "  The    Relation   of    Bacteriology    to    In- 
dustries." 
A.  Richardson,  Ph.D.    "The  Action  of  Light  on  Phenol."' 


MeeliiKj  held  Wednesday,  April  Hfh,  1S9.3. 


Mil.    IlKsKV    IJRIINNER    IN    THE    CHAIR. 


SUGGKSTIOXS  .\S  TO  THE  TlMvVT.MEXT  t)F  THK 
WASTK  GASES  OF  THE  CHANCE-CLAUS 
SULPHUR  HECOVEIIY  TRtJCESS. 

BY    J.    \y.    KVNA.STOX,  F.C.S.,    F.I.t. 

The  subject  which  I  have  the  privilege  to  bring  before 
the  section  this  evening,  is  cne  which  to  me  is  of  profound 
interest.  In  common,  with  many  others  whose  lives  have 
been  passed  in  association  with  the  manufacture  of  alkali 
and  its  allied  products,  the  recovery  of  the  sulphur  of 
alkali  waste  has  been  to  me  an  ever  present  problem, 
which  in  the  interests  of  economy  ought  to  be  solved,  A.hilst 
in  the  jjureiy  scientific  bearings  of  the  question,  I  have 
been  perhaps  more  deeply  interested  than  some  others  of 
my  contemporaries  who  have  devoted  themselves  to  the 
subject. 

The  Chance-Claus  process,  briefly  stated,  consists  in 
decomposing  alkali  waste  made  into  a  thick  emulsion  with 
water,  by  pumping  through  it  a  stream  of  carbonic  acid 
gas  drawn  from  a  lime  kiln  ;  the  carbonic  acid  is  absorbed 
by  the  mixture,  producirig  in  the  first  instance  a  solution 
of  calcium  hydrosulphide,  and  later  by  further  accession 
of  carbonic  acid,  the  hydrosulphide  is  decomposed, 
hydrogen  sulphide  is  eliniiiuited,  mixed  only  with  the 
atmospheric  nitroaeu  a(imitted  to  the  lime  kiln,  and  some 
trifling  impurities  of  the  lime  kiln  gases,  and  there  is  left 
in  the  decomposing  ve^sel  a  watery  emulsion  of  calcium 
carbonate  and  the  impurities  contained  in  the  alkali  waste. 
During  one  of  tha  stages  of  the  carhonating  operation, 
that  is,  during  the  production  of  the  hydrosulphide,  the 
carbonic  acid  and  hydrogen  sulpl.'ide  liberated  from  a 
previous  vessel,  are  so  completely  absorbed,  that  nitrogen, 
carrying  with  it  only  a  minute  proportion  of  hydrogen 
sulphide,  passes  away.  Theoretically,  this  nitrogen  ought 
to  come  away  in  a  state  of  purity,  but  in  reality  it  always 
carries  with  it  more  or  less  H^S,  and  it  is  necessary,  in 
order  to  avoid  the  nuisance  that  would  arise  from  the 
passage  into  the  atmosphere  of  even  comparatively  trifling 
quantities  of  HjS,  to  use  some  means  for  its  retention 
hefore  the  inert  gas  can  be  passed  away.  Tins  is  the 
first  difficulty  we  have  to  contend  with. 

The  so-called  inert  gas  having  been  passed  away  by 
another  channel,  the  nuim  current  of  hydrogen  sulphide 
containing  35  to  40  per  cent,  bj' volume  of  real  H.oS,  is  led 
first  to  a  gasholder  from  which  a  regular  and  constant  current 
is  passed  to  the  Clans  kiln,  at  the  entrance  to  which  it 
is  mixed  with  atmospheric  air,  containing  a  sufficiency  of 
oxygen  to  burn  the  Hg  to  HoO,  setting  free  the  sulphur. 
A  considerable  proportion  of  the  sulphur  set  free  is  caught 
in  the  Clans  kiln,  and  drains  therefrom  into  a  pan, 
alongside  from  which  it  is  from  tin.e  to  tiaie  drawn  off. 
The  gases  passing  away  from  the  Clans  kiln  at  a  very 
high  temperature,  carry  with  them  a  large  quantity  of 
sulphur  in  the  state  of  vapour,  and  this  suliihur  is  for  the 
most  part  deposited  in  a  series  of  chambei  s  as  thi;  gases 
cool  down,  and  eventually  there  issues  from  the  final  outlet 
the  incondensible  gas,  the  great  bulk  of  which  is  nitrogen, 
buc  it  contaiiis  also  hydrogen  sulphide,  sulphurous  acid, 
all  the  aqueous  vapour  proceeding  from  the  re-action,  and 
sojiie  other  gases  in  small  quantity.  These  escaping  gases, 
as  may  be  imagined,  are  of  a  highly  noxious  character, 
and  it  is  the  incompleteness  of  the  re-actijn  in  the  Claus 
kiln  which  permits  the  escape  of  these  sulphur  gases, 
and  constitutes  the  fjecoud  diificulty  of  the  process  under 
consideration. 

For  still  another  and  third  reason  the  process  successful 
as  it  is,  is  yet  imperfect.  The  enormous  bulk  of  impure 
calcium  carbonate,  a  hulk  somewhat  greater  than  that  of 
the  vat  waste  treated,  has  still  to  be  depo-^ited  and  land 
provided  upon  which  to  lay  ir.  Though  several  attempts 
have  been  made  to  ntiJize  it,  as  for  instance  in  the  manu- 
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facture  of  cement,  yet  01113-  trifling  quantities  have  been 
applied  to  any  useful  purpose.  With  this  third  difficulty, 
however,  we  do  not  to-night  concern  ourselves.  It  is  with 
the  exit  gases  of  the  process  we  have  to  deal  and  I  will  now 
ask  your  attention  to  the  proposals  which  have  been  made 
iind  adopted,  and  to  the  5uggi.=stions  I  venture  to  make. 

The  original  proposals  of  Mr.  Chance  -which  were  adopted 
in  several  of  the  plant-,  erected  in  the  early  days  of  the 
process  were  two-fold,  the  one  to  deal  with  the  compara- 
-tively  small  quantity  of  H^S  cari-ied  away  with  the  so-called 
inert  gases  and  the  other  to  remove  from  the  exit  gases 
passing  from  the  chambers  the  11-28  and  SO.,  contained 
therein.  In  the  first  case,  that  in  which  H.,S  only  required 
to  be  removed,  the  ordinary  scrubbers  containing  lasers  of 
ferric  oxide,  as  used  in  the  coal  gas  manufacture,  were 
adopted,  and  -when  sufficiently  capacious  and  vrhen  main- 
taine  1  in  good  working  order  thej'  were  effective  in  remov- 
ing almost  the  last  traces  of  H^.S  from  the  gases.  In  the 
case  of  the  final  exit  gases,  of  immensely  greater  bulk  than 
the  first,  and  containing  both  II.,S  and  SOo  and  also  vapour 
of  sulphur  and  aqueous  vapour  in  large  quantity,  the  dry 
.slaked  lime  scrubber  was  used.  The  lime  -was  just 
sufficiently  damped  to  cause  it  to  cohere  and  a  small  pro- 
portion of  sawdust  was  added  to  give  it  porosity.  These 
scrubbers  also  were  effective  so  long  as  the}'  could  be  main- 
tained in  good  working  order.  In  both  cases,  however,  this 
juaintenance  of  the  plant  in  eifective  working  order  was  a 
matter  of  no  small  difficulty.  The  frequency  -with  which 
the  scrubbers  of  both  ki;ids  required  to  be  emptied  and 
refilled,  the  heavy  cost  of  labour  and  material,  and  the  fact 
that  the  products  obtaiaed  were  not  only  valueless,  but  so 
much  -waste  material  requiiing  to  be  caned  away,  these  and 
other  minor  causes  compelled  the  abandonment  of  both 
methods  of  treatment.  But  the  matter  had  still  t(>  be  dealt 
with.  It  would  be  simply  intolerable  that  such  highly 
noxious  gases  should  be  allowed  to  escape. 

The  plans  which  have  been  adopted  to  meet  the  diificulry 
are  not  uniform.  In  some  of  the  works,  the  inert  g-.ises 
■which  pass  from  the  carbonators  at  one  stage  of  the  process, 
that  is  during  the  formation  of  the  soluble  calcium  hydro- 
sulphide  and  also  during  the  carbonation  of  the  free  CaO, 
instead  of  being  drawn  off  separately,  are  sent  to  the  gas- 
holder together  with  the  strong  IIoS  gas  subsequently 
evolved,  thus  reducing  by  one -half  the  strength  of  the  H^S 
^as  to  be  sent  to  the  Claus  kiln,  and  of  course  vastly  increas- 
ing the  bulk  of  the  gas  to  be  treated  therein.  I  think  this 
is  very  unsatisfactory.  If  of  two  evils  one  should  choose 
the  least,  surely  it  is  unadvisable  to  reliuqui.sh  what  has 
feemed  to  me  one  of  the  greatest  advantages  of  Mr.  Chance's 
invention,  viz.,  the  production  of  highly  concentrated  II._.S 
gas  by  means  of  lime  kiln  COo  necessarily  of  much  lower 
percentage.  According  to  theory,  and  indeed  in  actual 
practice,  more  than  one  half  of  the  Avhole  nitrogen  introduced 
■with  the  lime  kiln  gas  is  eliminated.  The  first  stage  of  the 
reaction  is — 

lime  kiln  gas 

2  CaS  +  n.,0  +  (COo  +  xN) -CaCOj  i  Cali.S.  +  xX 

in  which  all  the  nitrogen  introduced  passes  away  almost  pure. 
In  the  second  stage-- 

Call.S.,  +  C0.2  +  xX  +  H.O  =  CaCOg  -i-  2UJi  +  xX, 

the  nitrogen  must  necessarily  come  off  together  -with 
the  HoS.  But  besides  the  ie  reactions  there  is  a  third, 
Tiz.,  that  upon  the  5  to  7  or  8  per  cent,  of  free  CaO 
always  contained  in  -waste.  The  reaction  in  this 
case  is  CaO  +  C02  +  xN  =  CaC03  + xX,  and  it,  of  course 
permits  the  elimination  of  more  of  the  nitrogen  introduced, 
so  that  altogether  some  60  per  cent,  of  the  nitrogen  ought  to 
be  -withdrawn  from  the  carbonators.  1  think  it  is  a  mistake 
to  deprive  ourselves  of  the  manifest  advantages  to  be  derived 
by  careful  attention  to  these  reactions.  The  actual  quantity 
of  HnS  carried  away  with  these  inert  gases,  as  compared 
-with  that  passing  from  the  exit  from;  he  sulphur  chambers 
is  really  trivial  if  proper  care  is  exercised  in  the  opening 
and  closing  of  the  valve:?  at  the  right  moment.  The  point  at 
■Nvhich  HoS  gas  takes  fire  and  burns  at  a  jet  is  when  it  con- 
tains 25  to  26  per  cent,  by  volume  :tf  real  H^S  and  the  rough 
test  applied  by  the  workman  is  to  ])ass  a  jet  of  the  gas  into 


a  Bunscn  burner  placed  .alongside  another  Bunsen  lamp 
burning  ordinary  coal  gas.  As  soon  as  the  HoS  gas  com- 
mences to  decrease  in  strength,  it  ceases  to  burn,  and  -when 
the  jet  begins  to  flicker  before  actually  taking  fire,  it  is 
known  that  HoS  is  again  coming  off.  The  change  is  easily 
observable  and  a  dexterous  opening  and  closing  of  the 
valves  sends  the  gas  in  the  direction  it  is  intended  to  travel. 
But  it  seems  to  be  impossible  to  prevent  some  H.2S  parsing 
in  the  wrong  direction  and  as  a  very  small  quantity  is 
intolerably  offensive,  it  is  imperative  that  these  inert  gases 
be  in  some  way  rendered  inoffensive  before  the}'  are  allowed 
to  pass  awaj'.  The  suggestions  for  their  treatment  which  I 
propose  to  bring  to  3'our  notice  I  will  defer  until  -we  have 
considered  the  greater  and  more  difficult  matter  of  the 
gases  escaping  from  the  exit  from  the  sulphur  chambers 
after  all  the  sulphur  recoverable  has  been  condensed. 

These  exit  gjses,  in  those  works  where  the  inert  gases  are 
separately  drawn  off,  consist  of  about  50  per  cent,  of  the 
nitrogen  of  the  atmospheric  air  passed  into  the  lime  kiln,  all 
the  nitrogen  of  the  air  admitted  to  the  Claus  kiln  to  burn 
the  H2  of  the  II28,  all  the  aqueous  vapour  produced  bv-  the 
reaction,  sulphur  in  the  condition  of  H^S  and  SOo  amount- 
ing to  about  13  grains  of  sulphur  per  cubic  foot  of  gas, 
some  sulphur  vapour  and  small  quantities  of  oxj'gen  and 
carbonic  oxide.  The  bulk  of  the  gases  is  of  course 
enormous.  At  the.  works  at  -which  ray  experiments  were 
made,  producing  aoout  60  tons  of  sulphur  weekly,  the 
voKime  of  gas  passing  from  the  exit,  exclusive  of  aqueous 
vapour,  was  1,270,000  cubic  feet  per  24  hours.  If  carried 
with  it,  as  HjS  and  SO^.  sulphur  amounting  to  2,358  lbs. 
per  24  hours,  equal  to  a  weekl}'  total  of  6  tons,  16  cwts., 
3  qrs.  0  lbs.  of  sulphur.  In  other  words,  of  the  quantity  of 
sulphur  as  H.^S  sent  into  the  Claus  kilns,  there  is  a  loss  of 
sulphur  in  these  exit  gases  amounting  to  over  10  per  cent, 
of  the  whole — a  very  serious  defect  of  the  process. 

Although  this  quantity  of  sulphur,  contained  in  the  exit 
gaser,,  is  s")  considerable  a  proportion  of  that  actually 
liberated  from  the  waste,  j'et  it  will  bo  apparent  that  if  it 
were  all  oxydised  to  sulphurous  acid,  and  allowed  to  pass 
into  the  works  chimney,  the  actual  addition  to  the  con- 
tamination  of  the  atmosphere  of  a  manufacturing  district 
would  be  comparatively  very  small.  The  emanation  of 
SOo  from  a  large  sulphur  plant  would  not  exceed  that  pro- 
ceeding from  the  combustion  weekly-  of  300  tons  of  fuel 
containing  2  ])er  cent,  of  sulphur,  and  in  a  district  in  which 
many  thousands  of  tons  are  consumed  weekly,  the  very 
slight  addition  from  these  sources  would  be  scarcely 
noticeable.  But  as  these  exit  gases,  besides  SO2  contain 
also  IIo^  in  somewhat  larger  proportion  than  the  SOo,  it  is 
quite  inadmissible  to  allow  them  to  escape  without  prior 
treatment,  and  further,  the  loyal  obedience  of  the  alkali 
makers  to  the  provisions  of  the  Alkali  Acts,  which  has  been 
so  often  acknowledged  by  the  Government  authorities,  has 
impelled  them  to  adopt  the  "  bi.'st  practicable  means "  for 
the  prevention  of  the  nuisance  likely  to  be  produced. 

The  most  obvious  means  of  treatment  is  to  burn  the 
HoS  by  heating  the  gas  mixed  with  sufficient  air  so  as  to 
obtain  all  the  sulphur  in  the  condition  of  SO2  when  the 
further  treatment  becomes  more  simple.  This  combustion 
of  the  H.,S  is  not  difficult  though  it  entails  considerable 
expenditure  of  fuel.  The  furnace  used  in  this  district  is  of 
similar  construction  to  the  old-fashioned  "  open  "  salt-cake 
furnace  in  which  the  flame  passes  first  over  the  bed,  and 
then  through  a  series  of  flues  underneath  the  bed.  The 
exit  gases  fro'ui  the  sulphur  plant  are  admitted  by  a  channel 
in  the  bridge  of  the  furnace,  and  becoming  mixed  with  the 
fire  gases,  the  whole  travel  together,  and  the  combustion  of 
the  HoS  is  so  complete  that  not  a  trace  can  be  detected  at 
the  outlet  of  the  furnace. 

Another  plan  of  effecting  the  combustion  of  the  H^S  and 
free  sulphur  has  been  proposed  and  patented  by  Professor 
C.  W.  Heaton.  His  furnace  consists  of  a  combustion 
chamber  traversed  backwards  and  forwards  by  a  series  of 
inclined  tubes  or  chambers  through  which  the  exit  gases, 
previously  mixed  with  sufficient  air,  are  caused  to  travel. 
Mr.  Heaton  calls  this  arrangement  a  '•  supplementary  Claus 
kiln,"  but  it  has  not  the  least  resemblance  to  a  Claus  kiln, 
nor  is  the  work  to  be  done  in  any  sense  similar  to  that 
performed  by  the  Clans  kiln.  The  plan  has  been  adopted  by 
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the  Oldbury  f  "oiiipanj-,  and  I  am  assured  by  them  tliat  the 
system  is  perfectly  ctficacicius.  I  (h)  not  doubt  that  tlie 
ll.jS  can  be  completely  hiiiiit  in  such  an  apparatus,  liut  I 
confess  I  do  not  see  the  advantajje  it  possesses  over  the  very 
simple  furnacf  nseil  in  this  district. 

The  exit  f;as  alter  treatment  in  one  or  other  of  these 
furnaces,  and  now  containiij^  ail  the  sulphur  in  the 
condition  of  SO^  is,  in  tome  works,  farther  manipulated 
with  a  view  to  the  removal  and  detention  of  the  SOj. 
In  neither  of  the  processes  ■which  have  been  adopted  is 
any  valual)lc  result  obtained  other  than  the  diminution  or 
absolute  suppression  of  the  nuisance  that  would  arise 
from  the  passaf^e  into  the  air  of  the  SO.,.  Hut  the  product 
obtained  is  either  totally  valueless,  or  it  is  obtained  at  a 
cost  out  .,f  all  proportion  to  its  value.  In  the  one  case  the 
gas  is  conducted  to  a  tower  built  on  the  plan  first  pro- 
posed I<v  Franke,  and  which  has  been  extensively  used 
for  the  manufacture  of  calcium  bisulphite  for  use  in  the 
wood  pulp  industry.  The  tower  resembles  the  ordinary 
liydrochloric  acid  condenser,  but  instead  of  coke  it  is  packed 
with  lump  limestone.  Water  is  allowed  to  trickle  down 
the  tower  ii:  the  usual  way,  meeting  the  ascendin;x  current 
of  gas,  and  there  runs  from  the  bottom  of  the  tower  a 
solution  of  calcium  bisulphite  so  very  weak  that  it  has  no 
commercial  value,  and  it  is  allowed  to  run  to  waste.  In 
the  Franke  process  in  whicli  i)yritcs  gas  is  used,  the  solution 
of  calcium  bisulphite  obtained  tests  from  G^  to  8°  Tw. 
wluch  is  sufficiently  strong  to  disintegrate  and  hleach  wood 
to  be  used  in  the  manufacture  of  paper,  but  with  this  very 
dilute  exit  gas  tlie  strongest  solution  obtainable  is,  1  am 
told,  only  I"  or  2    Tw.,  and  it  has  no  value. 

The  other  process  used  for  the  abstraction  of  the  SO., 
from  this  exit  gas  has  seemed  to  me  about  the  wildest  and 
most  impracticable  which  has  ever  been  conceived,  and  yet 
it  has  been  used  by  men  who  have  proved  themselves  by 
no  means  deficient  in  ability  as  managevs  or  manufacturers. 
This  plau  is  to  pass  the  gas  into  vitriol  chambers  with  a  view 
to  convert  the  SOo  into  sulphuric  acid. 

Now,  bearing  in  mind  the  enormous  volume  of  gas  to  be 
manipulated,  it  will  be  understood  how  great  is  the  difficulty 
to  be  overcome.  Taking  the  case  of  the  works  I  have 
mentioned,  producmg  about  (30  tons  weekly  of  sulphur,  the 
volume  of  gas  passing  from  the  exit  is  1,270,000  cubic  feet 
per  24  hours.  After  passing  through  the  combustion 
furnace  this  bulk  is  largely  increased  by  the  addition  of 
the  fire  gases,  each  100  volumes  of  exit  gas  having  added 
to  them  70  volumes,  and  the  total  volume  of  the  mixed 
gases  to  be  dealt  with  becomes  2,235,000  cubic  feet  per 
24  hours.  The  composition  of  this  gas  by  volume,  iguoring 
for  the  moment  the  aqueous  vapour,  is  represented  approxi- 
mately by  the  following  analyses  made  on  different 
days  : — 


to  me,  an  old  vitriol  maker,  to  j)resent  great  difficulties. 
But  even  this  is  nf)t  tlie  worst  of  the  case.  The  frequent 
entire  suspension  of  the  current,  owing  to  temporary  causes 
of  various  kinds,  the  complete  stoi)page  of  the  Chance-Claus 
plant  for  at  Ica^t  12  hours  each  week-end,  and  the  irregu- 
larity of  composition  of  the  gas,  would  seem  to  make  it 
impossible  to  control  the  reactions  in  the  chamber  by 
which  vitriol  is  produced. 

Lists  of  Tksts  at  exit  of  Comulstio.v  Fiknack. 


Sulphurous  acid- 
Carbonic  acid  . . 

Oxygen 

Nitrogen 


118 

1-26 

5-02 

4-41 

4-20 

6-60 

89-60 

87-70 

100-00 

100-00 

Comparing  this  with  the  composition  of  ordinary  pyrites 
burner  gas,  which  is  approximately — 

Sulphurous  acid 9 ' 00 

Oxygen 10-00 

Nitrogen 81-00 

100-00 

it  will  be  spen  that  to  convert  the  sulphurous  acid  into 
vitriol  by  the  ordincry  chamber  process  is  a  difficult 
problem.  Even  if  it  we're  possible,  which  it  is  not,  to  pass 
in  a  continuous  current  of  the  gas,  and  to  get  it  of  fairly 
constant  composition,  it  is  evident  from  its  extreme  dilmion, 
either  that  tbe  chamber  space  must  be  eight  times  larger 
than  for  the  same  w  eight  of  sulphur  in  pyrites  gas  o";  if  of 
the  same  size,  that  the  gas  must  pass  eight  times  more 
rapidly  through  the  chambers.     Either  alternative    seems 


No. 

Grains  SO^  per 
cubic  foot. 

No. 

Grains  SOj  per 
cubic  foot. 

1 

1.3-90 

10 

17-37 

2 

lt-(KJ 

u 

lH-r,<j 

■i 

13-80 

12 

l.V3.> 

4 

17-Os 

13 

14-20 

r, 

l.'5-91 

It 

14-84 

i; 

20-00 

1.-) 

ir,-r,i 

7 

23-56 

IC 

1.5 -.i3 

8 

11-90 

17 

18 -co 

9 

16-84 

In  this  statement  of  the  case  I  have  so  far  assumed  that 
only  the  exit  gases  from  the  chambers  are  treated  as 
described  for  tlie  production  ot  sulphuric  acid,  and  that  the 
inert  gases  are  otlierwise  treated.  If  these  inert  gases  are 
not  separately  drawn  off,  as  I  think  they  ought  to  be,  or  if 
being  diawn  off  they  are  brought  to  the  combustion  furnace 
together  with  the  final  exit  gases,  then  the  volume  of  gases 
is  increased  by  50  per  cent.,  and  the  difficulties  of  treatment 
are  correspondingly  increased.  Yet  I  am  strongly  of 
opinion  that  any  process  of  treatment  to  be  permanently 
successful  must  permit  of  the  treatment  of  the  gases  from 
both  outlets  in  one  operation. 

These  plans  of  treatment,  based  upon  the  combustion 
of  the  H.iS  to  SO.j  and  water,  have  no  doubt  been  adopted, 
notwithstanding  that  the}'  are  so  defective  in  their 
economical  results,  because  of  the  facility  with  which  the 
noxious  ILS  is  destroyed.  The  preventi;jn  of  the  escape 
of  H.^S  is  an  absolutely  indispensable  condition,  and  it  may 
be  that  manufacturers  will  prefer  to  continue  the  initial  step 
in  the  mode  of  treatment  I  have  described.  If  so,  then 
I  venture  to  suggest  a  modification  of  the  plan  of  treatment 
of  the  very  dilute  SOo  gas.  Instead  of  passing  the  gas  into 
vitriol  chambers  and  deranging,  as  I  believe  it  does,  the 
whole  process  of  sulphuric  acid  manutacture,  I  propose  to 
pass  it  direct  from  the  combustion  furnace  (m  (he  flue 
from  which  a  small  quantity  of  nitrate  of  soda  may  be 
decomposed  as  usual)  first  through  a  Glover  tower,  to 
which  is  supplied  a  limited  quantity  of  nitrous  vitriol,  then 
through  a  lead  flue  cr  flues  of  sufficient  capacity  to  ensure 
the  cooling  of  the  gas,  and  then  direct  to  a  Gay-Lussac 
to-.ver,  worked  in  the  ordinary  way,  to  absorb  the  nitrous 
gases  liberated  and  any  \apour  of  sulphuric  acid.  I  believe 
that  by  this  treatment  the  grealft-  part  of  the  SO.  would  be 
arrested  and  converted  into  vitriol,  and  I  know  no  reason 
why  the  process  should  not  succeed.  That  there  would  be 
no  difficultv  in  passing  the  volume  of  gas  we  have  to  deal 
with  through  a  Glover  and  Gay-Lussac  tower  may,  I  think, 
be  taken  lor  granted.  At  tlie  works  with  which  I  am 
connected  the  volume  of  gases  passing  from  a  set  of 
vitriol    chambers    and    entering    a    Gay-Lussac    tower    is 

1  780,000  cubic  feet  per  24  hours,  and  with  this  quantity 
passin"  the  damper  is  more  than  half  closed.  The  volume 
of   "-as  to   be  passed   from  the  Chance-Clans  final   exit   is 

2  23.>,000  cubic  feet,  or  25  per  cent,  more  than  is  passed 
from  the  sulphuric  acid  chambers  to  the  Gay-Lussac  tower. 
If  the  inert  gases,  after  having  been  passed  through  the 
combustion  furnace,  are  united  to  the  final  exit  gases,  the 
tctal  volume  would  be  increased  to  about  4,000,000  cubic 
feet,  and  I  believe   even   this   quantity  would   be   passed 
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through  the  apparatus  without  difficulty.  But  there  is  a 
difficulty  to  be  overcome  arising  from  the  presence  iu  the 
gas  of  too  large  a  quantity  of  aqueous  vapour  in  proportion 
to  the  SO;  present.  The  tests  I  have  made  show  an 
average  of  about  13  grains  of  HoO  per  cubic  foot,  and  if 
the  whole  of  the  SO;  present  were  converted  into  H2SO4, 
and  the  whole  of  the  water  condensed,  the  strength  of  the 
acid  produced  would  be  about  126^  Tw.,  and  as  it  is  quite 
probable  that  some  SO;  would  escape  oxidation,  whilst  the 
whole  of  the  H;0  would  be  condensed,  the  acid  produced 
would  probably"  not  exceed  120' Tw.  But  the  acid  to  be 
supplied  to  the  Gay-Lnssae  tower  must  not  be  lower  than 
150'  Tw.,  and  therefore  the  excess  of  water  must  iu  some 
way  be  removed.  If  the  situation  of  the  sulphur  rec(jvery 
plant  is  such  that  the  acid  from  the  Glover  tower  can  be 
conveyed  easily  to  the  salt  cake  department,  the  matter 
would'  be  quite"  simple.  In  that  case  the  weak  acid  would 
be  used  in  the  manufacture  of  salt  cake  and  the  necessary 
supjdv  of  acid  of  1.50"  Tw.  taken  from  the  usual  source. 
But  in  neither  of  the  St.  Helens  sulphur  works  is  this 
practicable  otherwise  than  by  conveying  the  acid  to  and  ffo 
in  tanks.  It  is  perhaps  also  desirable  that  the  sulphur 
recovery  plant  should  be  self-dependent,  as  in  some  of  these 
works  no  salt  cake  is  manufactured. 

If  then,  the  excess  of  water  must  be  removed,  two 
alternative  processes  are  available.  In  the  first,  ths  gases 
from  the  final  exit  would  require  to  be  sufficiently  cooled 
to  permit  of  the  condensation  of  a  portion  of  the  water 
before  being  passed  to  the  combustion  furnace.  Tbe 
aqueous  vapour  required  to  be  removed  is  about  4  grains 
per  cubic  foot,  and  it  should  retain  about  9  grains.  Some 
sulphur  would  also  be  removed  and  recovered  by  this 
means ;  first,  by  the  condensation  of  sulphur  vapour,  and 
secondly,  by  the  reaction  betwesu  the  n.;S  and  SO;  pre;ent. 
The  other  alternative  is  to  pass  the  gas,  wet  as  it  is,  first 
through  the  combr.stion  furnace  and  then  to  the  Glover 
tower^  and  afterwards  to  concentrate  the  acid  obtained  by 
boiling  down  iu  the  usual  way,  and  so  get  rid  of  the  excess 
of  water.  On  the  whole,  I  am  disposed  to  tliink  the  latter 
the  best  mode  of  procedure.  The  reactions  in  the  Glover 
tower  would  certainly  be  more  favourable  in  presence  of 
the  excess  of  water  than  without  it.  The  quantity  of  water 
to  be  driven  off,  in  a  works  of  the  capacity  of  which  I  have 
been  speaking,  that  is  producing  about  60  tons  of  sulphur 
weekly,  would  be  about  36  tons  per  week,  or  say  6  tons  per 
day.  I  estimate  the  costs  that  would  be  incurred  in  working 
such  a  plant  as  follows  : — 10  tons  of  fuel,  50s.;  wages  of 
2  men,  6Us. ;  loss  of  nitre,  10  cwt.  ;  5/.,  or  a  total  of  lOZ.  10s. 
The  produce  obtained  should  be  sulphuric  acid  equal  to 
24  tons  of  salt  cake,  the  value  of  which  acid  at  15s.  per 
ton  is  18/.,  leaving  a  margin  for  maintenance  of  plant,  and 
some  little  profit. 

I  have  brought  these  suggestions  before  you  in  some 
detail  for  the  reason  that  this  plan  of  treatment  would  be 
most  easily  adapted  to  the  plants  as  they  at  present  exist. 
In  all  the  "works  in  this  district  the  arrangements  for  burning 
the  H.iS  to  SO;  and  water  are  complete  and  iu  actual 
operation.  It  is  therefore  n.cessary  only  to  provide  the 
means  of  treatment  of  the  dilute  SO;  already  at  one's 
disposal  and  a  som-ce  of  nuisance  until  it  is  condensed. 
But  I  may  say  at  once  that  I  am  not  satisfied  with  this  or 
any  of  the  methods  of  treating  these  exit  gases  which  have 
been  proposed  or  adopted,  the  basis  of  which  is  the  con- 
version of  the  H;S  and  free  sulphur  into  sulphurous  acid. 
It  is  the  main  purpose  of  the  manufacturing  chemist  to 
convert  a  given  substance  of  low  value  into  a  form  in  which 
the  value  is  greatly  increased,  and  it  is  the  constant  effort 
of  the  technical  chemist  to  increase  the  yield  of  the  more 
valuable  substance,  and  to  minimise  the  cost  of  conversion. 
The  conversion  of  the  sulphur  of  pyrites  into  free  elementary 
sulphur  of  very  high  purity,  in  x?hich  condition  its  value 
is  increased  four-fold,  is  a  case  in  point,  and  the  obtaiument 
of  this  sulphur  in  the  condition  of  hydrogen  sulphide  is  a 
very  long  step  in  advance  towards  the  liberation  of  the 
sulphur  in  the  fi-ee  or  elementary  condition,  and  it  does 
seem  to  me,  having  proc  ceded  thus  far,  by  no  means 
satisfactory  to  retrace  one's  steps  and  to  reconvert  this 
hydrogen  sulphide  into  substances  so  much  le?s  valuable. 
I    must   now  therefore  ask   your  attention  to   some  sug- 


gestions as  to  the  treatment  of  these  waste  gases,  the  pur- 
pose of  which  is  to  obtain  products  of  greater  value  than 
the  substances  used  to  produce  them. 

You  Anil  have  in  mind  the  plan  adopted  in  the  early  days 
of  the  Chance-Claus  process  for  avoiding  the  nuisance  that 
would  arise  from  the  escape  of  the  final  exit  gases,  viz.,  the 
passage  of  the  gases  through  dry  lime  scrubbers  or 
purifiers.  It  was  not  anticipated  that  the  lime  compound 
obtained  would  possess  any  value,  and  a;  a  matter  of  fact 
the  anticipation  was  realised.  The  stuff  as  emptied  from 
the  scrubbers  was  a  very  heterogeneous  mixture,  some  of  it 
quite  dry,  and  some  of  it  so  wet  as  to  be  almost  sloppy, 
and  it  was  carted  away  to  the  nearest  waste  heap.  It 
consisted  of  calcium  sulphite,  calcium  carbonate,  calcium 
sulphide,  free  sulphur,  and  some  other  matters. 

Just  at  the  time  this  method  of  treatment  was  abandoned 
I  was  fortunate  enough  to  secure  samples  of  the  material  in 
various  stages  of  saturation,  but  the  pressure  of  other  work 
at  the  time  prevented  me  following  up  the  matter.  Eventually, 
after  long  delay,  I  made  analyses  of  the  several  samples, 
only  one  of  which  it  is  rx'cessary  now  to  particularise. 
This  material  was  perfectly  saturated,  that  is,  it  was  in  such 
condition  that  no  further  change  was  produced  by  con- 
tinued passage  ol  the  gases  through  it.  Its  composition 
was 

Per  Cent. 

Calcium  sulphite.  CaSOsHoO 60-00 

Sulphur,  free •22  •  S9 

Other  matters 11  "41 


100*00 


This  substance  possessed  for  me  considerable  interest,  for 
the  reason  that  some  years  ago  I  had  devoted  much  time 
to  the  cheap  production  of  calcium  bisulphite  of  the 
highest  possible  density,  viz.,  25'  Tw.,  and  following  the 
process  which  I  patented,  I  think  in  1884,  very  pure  calciimi 
bisulphite  of  22'  Tw.  was  obtained.  The  process  is  very 
simple.  A  quantity  of  the  crude  sulphite  is  divided  into 
two  equal  parts.  The  one  part  is  finely  ground  and  mixed 
with  water ;  the  other  part  is  treated  with  just  sufficient 
hydrochloric  acid  to  decompose  it,  and  the  sulphurous  acid 
liberated  is  passed  into  the  watery  mixture  of  the  first  part. 
Solution  "f  the  calcium  sulphite  is  effected  and  calcium 
bisulphite  is  obtained  of  higher  density  than  can  be  ob- 
tained by  any  other  means  commercially  applicable.  The 
free  sulphur  remains  undissolved  by  the  hydrochloric  or  the 
sulphurous  acid,  but  mixed  with  other  insoluble  matters, 
and  after  separation  from  the  solutions  by  deposition  or 
filtration,  it  is  recoverable  as  pure  brimstone  by  treatment 
in  the  steam  melter  under  pressure. 

On  further  consideration  of  the  composition  of  this  crude 
mixture  of  calcium  sulphite  and  free  sulphur,  the  idea 
sugjesled  itself  that  bj'  proper  treatment,  it  was  convertible 
into  calcium  hyposulphite,  and  that  by  decomposing  this 
with  sodium  sulphate,  sodium  hyposulphite  might  be 
obtained.  The  quantity,  of  free  sulphur  present,  viz., 
22o9  per  cent.,  is  more  than  is  required  by  the  o7*40  per 
cent,  of  CaSOs  according  to  the  equation— 

CaSOj  -t-  S  =  CaS.;03, 
which  requires  only  15-30  per  cent,  of  sulphur. 

But  befure  proceeding  further,  it  seemed  to  be  important 
to  determine  the  circimistances  under  which  this  crude 
mixture  of  calcium,  sulphite  and  sulphur  was  produced,  and 
whether  or  not  one  might  rely  upon  a  supply  of  fairly 
constant  composition.  Shortly  .stated,  it  was  found  that 
when  the  final  exit  gases  were  passed  over  or  through  dry 
hydrate  of  lime,  in  the  first  instance,  the  H;S,  the  SO;  and 
CO.^  were  all  absorbed.  Afterwards,  when  the  lime  has 
become  partially  saturated,  the  SO;  only  is  completely 
retained  end  th?  H;S  and  CO;  pass  on  and  are  absorbed 
farther  on  in  the  purifiers,  the  final  result  when  SO;  ceases 
to  be  absorbed  by  the  first  layers  of  material,  being  that 
the  calcium  sidphide  and  carbonate  first  formed  have  been 
decomposed,  the  SO;  hai  reacted  upon  the  calcium  sulphide 
leading  to  a  liberation  of  free  sulphur,  and  the  mass 
remaining  is  essentially  a  mixture  of  calcium  sulphite  and 
free  sulphur,  having  approximately  the  composition  re- 
presented above.     The   ultimate  production  of  a  mass  con- 
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sistiiifr  muinly  of  ciilcimn  siil).liite  and  free  sulphur  spcins 
to  bi'  constant  in  tlic  nctual  work  of  the  j)nrifiiTs  if  the 
passa-rf  of  the  gases  be  eonfiniied  until  no  more  is  abRorhcfl. 
Experinuiits  were  now  made  with  specially  prepared 
ciileiiiin  sulphite  containiuf,'  04:U)  per  cent.  ( 'aS(  ).,ll..(), 
by  adding;  the  theoretical  <inantity  of  sulphur  and  heating' 
with  water.  Caleiuni  hyposulphite  was  produced,  but 
after  several  hours  continuous  treatment,  only  20-7K  per 
cent,  of  the  caleium  sulphite  was  converted.  (Jahiiiin 
Mulphite  itself  is  very  insoluble  in  water,  and  on  this  account 
it  does  not  readily  take  up  sulphur.  Moreover,  calciu'n 
hyposulphite  in  solution  begins  to  decompose  into  calcium 
sulphite  and  sulphur  if  the  temperature  be  raised  above 
Ho'Fahr.,  so  that  positive  harm  would  ensue  on  boiling 
the  mixture. 

It  was  next  tried  to  obtain  conversion  of  the  sulphite 
into  hyposidphite  by  adding  to  the  mixture  of  cakiuiu 
sulphite  and  sulphur  the  necessary  (juautity  of  sodium 
sulphate  to  produce  sodium  hyposulphite  and  boiling  the 
mixture  for  three  hours.  The  result  was  better,  but  still 
quite  unsatisfactory,  the  (juantity  of  sulphite  converted  to 
hyposul]iliite  being  38-61  per  cent.  The  pos»iibility  of  using 
sodium  sulphate  as  the  decomposing  agent  seemed  then 
doubtful. 

It  was  then  tried  to  produce  sodium  hyposulphite  by 
boiling  together  a  mixtuie  of  calcium  sulphite  •with  sulphur 
and  sodium  carbonate  in  the  quantities  theoretically 
necessary,  and  this  was  quite  successful,  the  decomposition 
■was  almost  complete,  the  quantity  of  sodinm  hyposulphite 
obtained  being  93-66  per  cent,  of  the  quantity  possible  to 
be  produced. 

Next,  a  quantity  of  material  from  the  purifiers,  of  which 
the  following  is  a  complete  analysis,  was  tried:  — 

Calcium  sulphite.  CaSO, tO-15 

.,       carlwiiate 2.5-2.3 

sulphate 3-33 

oxide I'Sl 

Alumina  and  ferric  oxide 0-5.5 

Free  sulphur 15-17 

Sawdust 4-3'^' 

Mi:ieral  matter  insoluble  in  acid 1-95 

Water  combined  with  CaSOj 6-02 

„      CaO 0-49 

Moisture  (not  determined) 1-22 

100-00 

The  lime  with  which  the  purifier  bad  been  charged  was  the 
■waste  dross  from  the  lime  kiln,  and  the  sawdust  was  added 
to  give  porosity  to  the  mass.  The  sulphur  present  in  this 
is  also  in  excess  of  the  quantity  required,  40-15  per  cent,  of 
CaSO;j,  requiting  10'70  per  cent,  of  sulphur. 

This  material  was  finely  powdered,  aiid  witli  xhe  theo- 
retical quantity  of  sodium  carbonate,  boiled  with  water. 
The  decomposition  -svas  perfect  after  one  hour's  treatment, 
and  the  theoretical  quantity  of  sodium  hyposulphite  was 
obtained.  But  the  crystals  were  brownish  coloured,  and 
the  last  ciystals  from  the  final  mother  liquor  were  deep 
brown,  owing  to  the  action  of  the  liquor  on  the  sawdust 
present. 
A  further  experiment  was  made  on  a  portion  of  material 
.  from  the  purifiers  to  ■wliicli  sawdust  had  not  been  added. 
This  material  -was  in  the  purifiers  'ivhen  they  were  thrown 
out  of  work,  and  ■was  not  saturated  with  sulphur  gases.  It 
was  also  ver^v  wet.  The  Chance-Claus  escaping  gases  were 
passed  through  a  portion  of  this  material  until  SOo  came 
freely  through.  The  product  ■was  still  very  wet.  It  con- 
tained no  sulphide  but  some  thionatc,  probably  trithior.ate 
Ca!>30fi,  had  been  produced. 
The  composition  was  as  follows  :  — 

Calcium  sulphite,  CaSOj .34'  70 

Thionate  taken  as  Ca.SsO,;   10-88 

Calcium  sulphate 4-47 

„  carbonate  7*08 

oxide 1-50 

Free  sidphur 13"  13 

Mineral  matter  insoluble  in  acid 2-60 

■Water  lost  at  21-2^  Fahr lS-20 

Combined  water,  &c 7*42 

locOO 


This  material,  after  being  crushed,  was  first  washed  with 
water  to  renu)ve  the  thionate  which  is  tcadily  soluble.  It 
was  then  boilcfl  with  water  to  which  was  added  the  quantity 
of  sodium  carbonate  necessary  to  decompo.se  the  calcium 
sulidiitc  and  sulphate.  The  .solution  of  hypo.sulphite 
f.btained  was  yellow  owing  to  the  presence  of  a  po'lysulphide. 
This  was  ascertained  to  be  due  to  the  small  quantity  (1.',  i)er 
cent.)  of  free  lime  which  gave  rise  to  thrj  production  of  its 
equivalent  of  caustic  soda  which  in  turn  di.^solved  a  little  of 
the  free  sulphur.  To  destroy  the  polysulphide,  carbonic 
acid  was  blown  through  the  solution  until  it  was 
decolourised.  The  solution  then  boiled  down  to  the 
crystallising  point,  gave  large,  clear,  and  colourless  crystals 
of  pure  sodium  hyposulphite,  and  the  yield  was  tquivalent 
to  the  whole  of  the  calcium  sulphite  contained  in  the 
material  used.  The  sulphur  acids  which  had  been  consumed 
in  the  production  of  thionate  were  however  lost,  and  there 
was  also  a  loss  of  3-90  per  cent,  of  the  free  sulphur,  the  total 
loss  of  sulphur  Ixing  31-23  per  cent,  of  that  available  for 
the  production  of  hyposulphite. 

Attention  was  now  directed  to  the  elucidation  of  the 
circumstances  which  give  rise  to  the  production  of  thionate.s. 
They  can  be  easily  washed  out  of  the  matoiial  but  with 
some  loss  of  available  sulphur,  and  if  they  are  not  removed 
the  solution  of  hyposulphite  when  concentrated  to  the 
requisite  degree  becomes  turbid  from  separation  of  sulphur. 
The  most  striking  difference  in  the  composition  of  the 
material  upon  which  the  experiments  have  been  tried,  is 
that  the  fir.st,  viz.,  that  which  had  been  perfectly  saturated 
in  the  purifiers,  and  which  contains  no  trace  of  thionate  or 
hyposulphite,  was  quite  dry,  whereas  that  ivhich  contained 
thionate  was  wet,  containing  18  per  cent,  of  uncombined 
water.  Some  experiments  with  soda  solutions,  in  which 
thionate  was  largely  produced,  also  seemed  to  show  that 
the  production  of  thionaies  was  induced  by  the  presence  of 
much  water.  To  avoid  this,  it  was  first  tried  to  use 
unslaked  lime  as  the  absorbent,  but  this  ptoved  quite 
ineffective.  The  gas  was  partially  dried,  but  the  sulphur 
constituents  passed  through  almost  unaltered.  A  mixture 
was  next  made  of  equal  parts  of  unslaked  lime  coarselv 
crushed,  and  of  lime  slaked  to  a  dry  hjdrate,  and  the 
gases  were  passed  through  the  mi.xtiire.  This  was  not 
eflFective  at  first  in  the  complete  absorption  of  the  sulphur 
gases,  but  after  a  little  while  both  the  H.,S  and  SO.,  Avere 
completely  absorbed  ;  afterwards  H.vS  passed  freely  'awav, 
the  SOo  being  retained.  The  current  of  gas  through  the 
material  was  continued  until  SO.,  came  freely  through,  and 
it  was  observed  that  as  the  mass  approached  saturation 
with  SO;,  water  vapour  passed  through  unabsorbed.  The 
composition  of  the  material  so  obtained  was  as  follows  :  — 

Calcium  sulphite,  Ca.SOs 48-80 

„       hyposulphite,  CaSjOj 7-45 

sulphate 1-05 

„        carbonate 16-38 

oxide .3-96 

Free  sulphur 4-12 

Insoluble  in  acid 0'16 

Water  combined  with  Ca.SOa 7-.32 

„      CaOandCaS04 1-45 

lost  at  212^  Fahr 8-80 

99-47 

Xo  thionate  could  be  detected,  but  instead,  hyposulphite 
was  found,  and  it  was  observed  that  this  gradually  decom- 
posed into  caleium  sulpliite  and  free  sulphur.  Within  a 
period  of  seven  days  the  percentage  of  hyposulphite  was 
reduced  from  19-76  to  7-45  per  cent.,  the  percet-tao-e  of 
sulphite  being  correspondingly  increased.  The  quantity  of 
free  sulphur  contained  in  this  product  is  insufficient  for  the 
conversion  of  the  sulphite  into  hyposulphite,  and  it  is 
evident  that  in  an  experiment  of  this  kind  the  reactions 
in  the  purifiers,  and  especially  the  effects  produced  by  the 
higher  temperature,  are  not  exactly  imitated.  In  all  the 
samples  of  material  from  the  purifiers,  more  free  sulphur 
has  been  found  than  is  required  for  the  conversion  of  the 
sulphite  present  into  hyposulphite.  But  the  experiment 
demonstrates  that,  in  the  absence  of  much  water  thionates 
are  not  produced,  and  that  if  formed  in  the  wet  material  in 
the  purifiers,  they  are  decomposed  as   the   mass   becomes 
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more  dry  and  as  the  temperature  increases  by  prolonged 
passage  of  the  hot  gases.  The  diTing  of  the  mass  in  the 
later  stages  is  accounted  for  by  the  conversion  of  the 
calcium  carbonate  into  sulphite,  which  at  the  moment  of 
formation  assimilates  to  itself  a  molecule  of  water  to  pro- 
duce the  perfectly  dry  sulphite  CaSOaH.;0. 

The  manufacture  then  of  sodium  hyposulphite  from  these 
waste  gases  seems  to  be  quite  feasible,  aud  assuming  that 
the  loss  of  sulphur  now  esc^pins  amounts,  in  the  case  of 
the  words  I  have  cited,  to  seven  tons  weekly,  which  is 
quite  within  the  truth,  and  that  this  could  be  all  converted 
into  h^-posulphite,  it  would  yeild  27  tons  of  that  salt. 
But  there  Aill  inevitably  be  some  loss  of  sulphur,  by  reason 
of  the  difficulty  of  ensuring  that  the  gases  entering  the 
absorbers  shall  contain  the  H.,S  aud  S0.>,  in  the  exact 
proportions  required  to  produce  calcium  sulphite  with 
the  riecessai-y  quantity  of  free  sulphur;  also  by  consersion 
of  some  sulphur  to  sulphate  aud  by  mechanical  losses. 
Sulphate  of  soda  would  accumulate  in  the  mother  liquors 
to  a  greater  extent  than  is  revealed  by  the  foregoing 
analyses,  for  reasons  that  will  be  mentioned  later.  But 
there  need  not  be  any  considerable  loss  of  hyposulphite 
by  reason  of  this  admixture,  fc.r,  on  concentrating  solution 
of  hyposulphite  containing  much  sulphate,  the  latter  salts 
out  and  can  be  removed  very  completely  by  fishing. 
Allowing  a  large  margin  for  possible  losses  of  every  kind, 
it  seems  certain  that  at  least  20  tons  weekly  of  sodium 
hyposulphite  could  bo  produced  at  these  works. 

The  gases  leaving  the  Chance-Claus  chambers,  contain 
sulphur  in  the  proportion  of  about  niue  grains,  as  H^S  to 
seveu  grains  as  SO.^  per  cube  foot,  and  it  is  necessary  to  main- 
tain approximately  this  proportion.  The  yield  of  sulphur  in 
the  CJaus  kiln  and  chambers  is  undoubtedly  greater  when 
the  H.,8  is  in  this  excess  than  when  SIJ.,  predominates. 
But  in  order  to  utilize  the  whole  of  this  sulphur  in  the 
production  of  hyposulphite,  the  relative  proportions  of 
H.iS  to  80-2  must  be  modified  before  the  gas  is  passed  to 
the  purifiers.  The  re-action  between  these  gases  and  lime 
which  leads  to  the  production  of  hyposulphite  or  rather  the 
mixture  of  calcium  sulphite  and  sulphur,  which  is  sub- 
sequently convertible  into  hyposulphite,  is  as  follows  : — 

3  CaO  +  2  HoS  +  4  SO..  =  3  CaSO^  -(-  3  S  H    2  H.O. 

This  requires  that  there  shall  be  two  parts  of  SOn  for 
each  one  part  of  sulphur  as  H.^S.  These  proportions  would 
be  obtained  by  drawmg  from  the  flue  by  means  of  a  Roots' 
Idower  two-fifths  of  the  volume  of  the  gas,  burning  the  HoS 
in  this  to  SO;,  and  then  conducting  it  to  the  purifiers 
together  with  the  other  three-fifths  of  unburnt  gas.  There 
is  no  difficulty  about  this  operation,  but  it  may  have  a 
slightly  prejudicial  effect  upon  the  quality  of  the  product 
by  the  oxidation  of  some  sulphite  to  sulphate  by  the  free 
oxvgen  introduced  with  the  furnace  gases.  I  assume  also 
that  no  insuperable  difficulty  would  arise  from  the  passage 
of  the  inert  gases,  containing  a  comparatively  trifling 
quantity  of  H;S.  Testing  of  the  gases  at  the  entrance  to 
and  exit  from  the  purifiers  would  enable  one  to  maintain 
the  necessary  proportion  of  S0<..  The  sodium  carbonate 
used  ia  the  process  would,  of  course,  be  in  the  form  of 
black  ash  vat  liquor,  and  for  two  reasons  it  will  be  necessarv 
to  carbonate  this  liquor  aud  to  carry  the  carbonation  so  far 
as  to  produce  a  little  sesqui  or  bicarbonate.  Vat  liquor 
always  contaius  some  sodium  hydrate,  and  the  material 
from  the  purifiers  will  always  contain  a  little  lime  which 
has  escaped  the  action  of  the  sulphur  acids.  Either  sodium 
hvdrate  or  calcium  hydrate,  when  boiled  with  free  sulphur, 
dissolve  it,  producing  a  polysulphide.  This  would  be 
avoided  by  the  carbonation  of  the  vat  liquor.  The  quautity 
of  CO2  required  would  be  approximately  the  quantity 
produced  by  burning  32  cwts.  of  limestone,  and  would  be 
obtained  from  the  surplus  gases  of  the  lime  kilu. 

To  minimize  as  much  as  possible  the  evil  arising  from 
the  presence  of  so  much  aqueous  vapour  in  the  gases,  I 
propose  to  mix  the  slaked  lin.c  for  the  purifiers  with  crushed 
unslaked  lime  to  the  extent  of  20  or  25  per  cent.,  or  as 
much  as  it  is  found  in  practice  can  be  introduced  without 
interfering  with  the  absorbent  quality  of  the  mixture.  This 
also  gives  to  the  mass  the  necessary  porosity,  aud  will 
dispense  with  the  sawdust  before  used  for  th.tt  purpose. 


Kow,  as  to  the  probable  cost  of  production,  the  quantity 
of  sodium  carbonate  required  to  produce  one  ton  of  sodium 
hyposulphite,  allowing  10  per  cent,  for  losses,  would  be  the 
quantity  of  \at-liquor  equal  to  10  cwt.  of  oG  per  cent,  soda 
ash,  and  of  lime  there  would  be  required  eight  cwt. 

Other  items  of  cost  I  estimate  as  follows  :  — 

£  s.  a. 

Vat  liquor  =  10  cwt.  of  56  per  cent.  so;li  ash  ..  2    0  0 

Eight  cwt.  lime  at  12s.  <W.  per  ton 0    5  0 

Wages  at  purifiers  and  grinding 0    3  0 

Fuel,  say  two  tons  at  ns.  6(1 0  11  0 

Process  wages,  say 0    5  0 

Casks 0  10  0 

.•J  15    0 

There  still  remains  the  question,  perhaps  the  roost  crucial 
of  all,  viz.,  is  there  probability  that  a  market  would  be 
found  for  tiie  large  quantities  of  materials  possible  to  be 
produced  by  the  processes  I  have  ventured  to  suggest  ?  I 
am  afraid  that  at  present  the  answer  must  be  in  the  negative. 
But  as  to  this  po-nt,  I  am  not  old  enough  to  remember  the 
time  when  the  late  ]Mr.  James  Muspratt  first  began  to 
manufacture  black  ash  and  had  to  give  it  away  to  induce 
consumers  of  alkali  to  give  it  a  trial.  But  I  do  remember 
when  the  manufacture  of  caustic  soda  was  first  commenced, 
that  ilessvs.  Muspratt  made  a  present  of  a  large  parcel  to 
a  London  soap-maker  and  that  even  then  the  soap-maker 
declined  to  continue  t->  use  it,  and  I  do  remember  being 
engaged,  on  behalf  of  Messrs.  Muspratt,  with  Mr.  George 
Koutledge,  who  first  introduced  esparto  grass  to  the  paper- 
makers,  in  some  experiments  on  the  use  of  caustic  soda  in 
that  manufacture  and  that  it  was  very  difficult  to  persuade 
the  paper-makers  of  its  value  for  the  purpose.  But  the 
consumption  of  caustic  soda  increased  "  by  leaps  and  bounds," 
and  so  it  may  be  with  hyposulphite  and  calcium  bisulphite 
when  produced  at  low  cost.  The  principal  use  of  hyposul- 
phite at  present  is  in  the  paper  and  textile  industry  as 
antichlor.  Probably  it  would  be  largely  used,  if  at  a 
sufficiently  low  cost,  in  the  extraction  of  siher  from  some  of 
its  ores.  Calcium  bisulphite  is  manufactured  now  in  con- 
siderable quantities,  principally  for  brewer's  use,  and  there 
are  numerous  works  for  its  production  scattered  all  over  the 
country.  The  sulphurous  acid  for  its  manufacture  is,  I 
believe,  obtained  almost  solely  by  heating  rectified  sulphuric 
acid  with  charcoal,  which  is  of  course  a  very  costly 
procedure, compared  with  the  process  I  have  sketched,  whilst 
the  fact  that  bisulphite  of  4^  or  5~  T\v.  higher  can  be 
obtained  by  the  method  I  have  indicated  than  by  any  other 
process  commercially  available,  is  a  further  advantage. 

There  is  one  other  possible  outlet  for  the  material — I 
mean  the  mixture  of  calcium  sulphite  and  free  sulphur 
obtained  in  the  lime  purifiers — which  perhaps  1  ought  to 
mention,  though  I  am  not  sanguine,  that  a  high  price 
would  be  obtained  for  it  for  the  purpose.  The  paper 
makers  now  largely  manufacture  wood  pulp  by  the  bisulphite 
process  at  their  own  mills,  producing  the  sulphurous  acid 
required,  in  some  cases  by  burning  brimstone,  and  in  others 
pyrites,  and  conducting  the  dilute  SO^  into  milk  of  lime. 
The  mixture  of  calcium  sulphite  and  free  sulphur  evidently 
contains  all  the  material  required  tor  the  purpose.  Treated 
with  sulphurous  acid  it  would  yield  the  solution  of  calcium 
bisulphite  required,  whilst  the  sulphur  left  undissolved,  when 
dried  and  burned,  would  yield  the  sulphurous  acid  wanted. 

It  may  be  that  the  suggestions  I  have  ventured  to  lay 
before  you  may  not  be  the  true  and  perfect  solution  of  the 
difficulty  to  be  overcome.  But  the  matter  cannot  be  allowed, 
to  continue  indefinitely  in  its  present  unsatisfactory  con- 
dition. '•  In  the  multitude  of  councillors  there  is  wisdom/' 
and  let  me  hope  that  my  contribution  may  not  be  an 
altogether  fruitless  effort  towards  the  elucidation  of  the 
problem. 
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Meeting  held  Friday,  1th  April  1893. 


MR.    IVAX    LEVIXSTEIN    IN    THE    CHAIR. 


DISCUSSIOX  ON  TOWN  SMOKE. 

The  Churmax  s  lid  Dr.  Bailey  had  shown  by  experi- 
ments that  the  deficieucy  of  light  in  the  Hultue  district  of 
Manchester  was  stationary,  and  that  the  atmosphere  v/as 
as  impure  on  Sundivs  as  on  week  days,  considering  that 
Hulme  was  not  a  manufacturing  district.  This  fact  went 
to  prove  what  has  already  been  shown  hy  other  experts, 
that  the  impurities  in  the  ^lanchester  air  were  not  altogether 
due  to  the  factory  chimneys,  but  were  due  to  a  large 
extent  to  domestic  fires  and  heating  warehouses.  If  this 
were  correct  it  was  at  least  as  important  that  something 
should  be  done  to  prevent  the  smoke  nuisance  from  houses 
as  well  as  from  factories.  A  number  of  remedies  had  been 
suggested,  and  many  years  ago  it  was  proposed  to  erect 
chimney  shafts  to  conduct  the  smoke,  after  being  washed, 
by  means  of  underground  flues  from  the  houses  and  ware- 
houses, and  if  such  a  scheme  could  be  practically  carried 
out,  there  was  no  doubt  the  air  of  Manchester  and  other 
large  towns  would  become  much  purer.  Personally  he  did 
not  see  any  insurmountable  difficulties  in  the  way  of 
accomplishing  this  object,  except  the  question  of  expense. 
Another  remedy  which  had  been  suggested  was  the  use 
of  gas  instead  of  coal  for  heating  purposes,  but  one  objec- 
tion to  its  universal  use  was  its  present  high  price.  Other 
suggestions  made  from  time  to  time  were  smoke  consuming 
fire-places,  the  use  of  anthracite,  &c. ;  and  if  the  discussion 
was  to  be  of  any  practical  value  it  should  be  confined  to 
the  consideration  of  preventive  means  of  the  smoke 
nuisance  from  domestic  as  well  as  from  warehouse  fires. 

Mr.  Grimshaw  said,  from  the  figures  quoted  by  Dr. 
Bailey  it  would  appear  that  manufacturers  only  contributed 
about  20  per  cent,  of  smoke  polluvion  in  large  towns, 
judging  from  the  percentage  of  light  obstructed  in  the 
various  districts.  He  was  much  more  hopeful  than  the 
Chairman  was  of  the  likelihood  of  freeing  our  large  towns 
of  the  smoke  nuisance  by  the  use  of  gas  and  coke  to  a 
larger  extent.  He  had  come  to  this  opinion  many  years 
ago  and  saw  no  reason  to  modify  that  opinion. 

])r.  Bow^iAN*  thought  it  was  quite  possible  for  gas- 
manufacturers  to  produce  a  much  cheaper  gas,  equally 
good  for  heating  as  for  liizhting  purposes,  and  it  would  also 
have   the   great   advantage   that  with   the   introduction   of 


cheaper  oxygen  they  would  be  ena1)Ied  to  use  their  coke 
up  in  proi'jcing  water-gas,  which  would  increase  their 
by-prcducts  and  give  a  larger  volume  of  gas.  The  intro- 
duction of  the  electric  iig'it  would  render  the  illuniinatins 
power  of  gas  not  <|uite  so  essential,  and  in  the  course  of 
time  peo|)lc  would  lock  back  to  the  present  system  as  a 
verj-  barbarous  one. 

Mr.  Wm.  Tho.mhon  suggested  that  a  few  large  fire- 
bricks of  about  2  ft.  X  18  in.  x  4  in.,  standing  on  end  at 
the  back  of  the  furnace,  in  the  case  of  boilers,  and 
beconiing  rel  hot,  was,  even  in  hand-fired  boilers,  sufficient 
to  keep  u\)  the  temperature  of  the  erases  on  firing  to 
prevent  the  formation  of  black  smoke ;  and  iie  thought  this 
simi)le  device  might  be  adopted  with  great  advantage  to  a 
large  extent  in  and  around  towrs  like  Manchester. 

Dr.  CARri;NTKR  remarked  that  he  had  seen  small 
installations  of  gas  engines  worked  by  the  Dowson  gas, 
whieli  was  very  much  cheaper  than  towns'  gas,  and 
which  could  be  raised  at  small  cost.  They  might  be  more 
generally  p.dopted  by  warehouses  requiring  })0wer  with 
advantage,  inasmuch  as  the  foul  products  were  not  so  great 
as  from  the  e.xhaust  of  the  ordinary  gas  engines. 

Mr.  Terry  thought  the  question  amounted  to  this  :  they 
were  either  to  burn  (1)  gas,  (2)  anthracite,  or  (3)  ordinary 
coal  in  an  improved  grate,  and,  to  his  mind,  the  only  sedation 
of  the  difficulty  was  to  be  found  in  the  last  proposal.  He 
thought  it  ought  to  ba  made  more  widely  known  that 
smoke  did  not  contain  any  of  th{!  benzene  hydrocarbons, 
inasmuch  as  sanitaiy  reformers  were  fond  of  sajiiig  that 
there  was  a  mine  of  wealth  in  the  smoke  which  was  allowed 
to  pass  up  our  chimnej-s,  whereas  the  fact  was  that  the 
hydrocarbons  produced  were  paraffins,  and  not  beuzones. 
"With  regard  to  ammonia  from  house  fire?,  very  little  was 
produced,  inasmuch,  as  if  coal  was  properly  burnt,  the 
nitrogen  was  evolyed  in  the  free  state. 

Dr.  Bailey,  in  reply,  said  they  had  had  the  question  of 
the  smoke  nuisance  caused  by  furnace  fires  before  them  on 
several  occasions,  and   he    thought    that   the   evils    arising 
from  domestic  fires  were   worthy    of    discussion,    as    there 
Avere    very  few   householders    who    knew  anything    about 
the  burning  of  fuel.     At  the  Smoke  Abatement  Exhibition 
in   1882,  experiments  showed  that  when  grates  were   welt 
stoked  and  looked  after,  the  results  were  just  about  as  good 
as  the  average  works  chimnev*,  but  experience  showed  that 
house  coal   was   burnt  in    a  much   more   slovenly  mannt-r 
than    works    fuel.    AVith  regard  to  the  remedies,   that   of 
utilising,  gaseous  fuel  was  a  very  tempting  one,  but  it  was 
fraught   with  difficulties,  and  he   must  say  that  those   who. 
hoped  to  see  it  carried  out  within  reasonable  time  had  more 
faith  in  the  progress  of  such  mattei's  than  he  had.     They 
must  set  aside  the  idea  once  for  all,  that  the   Corporation 
of  Manchester  would  ever  think  of  puttmg  down  two   sets 
of     pipes ;    indeed    it    was    unreasonable    to    expect  that . 
separate   seivices  should  be  laid  for  gas  for  heating  pur- 
poses.    A  gas  might  be  cheaply  supplied   suitable   both  for 
heating  and  illuminating  purposes — say  of   lO-candle  power 
— and    then   enriched    by    the    use     of  Albo-carboi;.      He 
felt   that    in    an    increased    supply   and  use    of   gas    would 
be  found  the   solution   of    the   problem  of   how  to  purify 
the  atmosphere    of  all    large  towns.       Gaseous    fuel    had 
an     outlook    worth    considering,    and    when    people    were 
educated  up  to  the  point  of  feeling  that   some  sacrifice  must 
be  made,  no  doubt  such  a  scheme  would  be   more   likely  to 
be  taken   up  than   it   is  now.     Moresver,  they  were  within 
reasonable    distance    of    an    extended    application    of    the 
electric  lifht,  and  if  even  a  portion  of  Manchester  could  be 
relieved  of  this  combustion  of  crude  coal,  immense  relief 
from  fog  and  the  depressing  condition  of  the  atmosphere 
which  new  prevailed   would  be   obtained.      With  regard  to 
the    immense    amount   of   sulphur  left  in   the   gas   by  the 
Corporation,  there  could  be  no  reasonable   doubt  but  that 
a  larf^e  portion  of  this  ought  to  be  removed,  as   its  effect 
was  to  render  the  air  of  rooms  where  much  gas  was  burijt 
absolutely  intolerable. 
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ME.    L.    ARCHBUTT    IN    THE    CHAIR. 


THE  HYDEOGEN-FLAME  TEST  FOR  INFLAM- 
MABLE GAS  OR  VAPOUR  IN  THE  AIR 
APPLIED  TO  AN  ORDINARY  MINERS' 
SAFETY-LAMP. 

by  professor  f.  clo'sves,  d.sc,  &c. 
(Abstract.) 

Professor  Cloave-  showed  the  compact  and  portable  form 
which  bis  hydrogen  oil  safety-lamp  bas  recently  assumed, 
and  illustrated  by  means  of  diagrams  and  lantern  slides  the 
very  delicate  and  accurate  results  which  the   lamp  yielded 


in  detecting  and  measuring  small  percentages  of  fire-damp, 
coal-gas,  water-gas,  and  petroleum  vapour  in  the  air  by 
means  of  the  "  flame-cap."  The  lamp  presented  the 
advantage  of  perfect  safety  in  air  containing  any  pro- 
portion of  inflammable  gas  or  vapour ;  it  further  served 
as  a  good  illuminator,  as  an  ordinary  rough  indicator  of 
"  gas  "  by  means  of  its  full  or  reduced  oil  flame,  and  as  a 
most  accurate  and  delicate  indicator  and  measurer  by  means 
of  its  standard  hydrogen  flame. 

The  hydrogen   supply  for  the  lamp  was  carried  in  the 
pocket  in  a  small  steel  cylinder.     The  gas  was  compressed 
in  this  cylinder  under  about    100   atmospheres,  and   thi 
supply  furnished  the  standard  10  millimetre  hydrogen  flan 
burning  continuously  for  about   40  minutes.     This  woul 
serve  for  about  80    separate    tests.     AVhen   the  hydroge. 
flame  was  required,  the  cylinder  could  be  instantaneously 
attached  to  the  lamp,  and  when  the  gas  was  turned  on  if 
furnished  a  supply  to  a  jet  beside  the  lamp-flame,  which  at 
once  kindled  it.     The  ordinary  lamp-flame  was  extinguished 
during  the  test,  and  was  rekindled  from  the  hydrogen-flane 
after  the  test  had  been  completed.     The  hydrogen-flame  was 
then  extinguished  and  the  cylinder  detached. 

The  hydrogen  flame  had  long  been  acknowledged,  to  be 
the  flame  best  adapted  to  accurate  and  delicate  gas-testing, 
but  it  was  now  for  the  first  time  brought  into  praciicsl  use, 
and  the  author  was  the  first  to  carefully  measure  and 
tabulate  its  indications. 

It  will  be  readily  understood  that  the  main  adrantages 
resulting  from  the  use  of  the  hydrogen  flame  are  the 
following :  — 

1.  The  flame  is  non-luminous,  whatever  its  dimensions 
may  be,  and  therefore  does  not  interfere  with  th«  perception 
of  the  cap. 

2.  The  flame  can  always  be  adjusted  at  once  tc  a  standard 
height  and  maintained  at  that  height  sufficiently  long  for 
the  completion  of  the  test ;  whereas  other  testing  flames  are 
constantly  varying  in  dimensions,  and  most  of  tftem  cannot 
be  set  to  standard  size  at  all  with  any  certainty. 

Thus  a  colza  petroleum  flame  exposed  in  air  containing  a 
low  percentage  of  gas  when  twice  adjusted  gave  caps  of  8 
and  of  20  mm.  The  reduced  oil  flame  often  fell  so  quickly 
that  cap-readings  with  low  percentages  of  gas  could  not  be 
taken  at  all. 

3.  The  caps  produced  over  the  hydrogen  flame  are  larger 
than  those  produced  by  any  flame  of  corresponding  size. 

4.  The  size  of  the  hydrogen  flame  can  therefore  be  so 
far  reduced  as  to  enable  it  to  be  used  in  an  ordinary  saffty- 
lamp. 

The  size  of  the  flame  may  further  be  suitably  varied  so 
as  to  increase  or  decrease  the  height  of  the  cap,  and  thus 
cither  increase  the  delicacy  of  the  test  or  extend  "its  range. 

5.  The  hydrogen  flame  shows  no  trace  of  mantle  or  cap 
in  air  free  from  gas  ;  it  resemblis  the  Pieler  flame  in  showing 
only  a  slender  thread  above  its  apex.  The  colz  a-petroleum 
and  the  benzoline  flames  show  pale  mantles  in  Jgas-free  air, 
which  may  be  easily  mistaken  for  a  small  peircentage  of 
gas. 

6.  The  standard  hydrogen  flame  burns  vigoro.usly,  it  is  of 
fair  size,  and  therefore  cannot  be  extinguished  by  accident ; 
whereas  the  reduced  flames  ordinarily  used  in  t.esting  burn 
feebly  and  are  readily  lost.  k 

7.  Hydrogen  is  supplied  pure  and  of  practically;  invariable 
composition  ;  whereas  oil  and  alcohol  are  apt  to  varjr;  rmvit 
in  composition,  and  therefore  to  give  flames  whose  indica- 
tions vary  with  the  sample  of  liquid  which  is  being  burnt. 

The  hydrogen-oil  lamp  has  been  found  by  use  iu  the  coal 
mine  to  be  thoroughly  practical.  Its  indications  are  not 
interfered  with  by  the  coal-dust  usually  present  in  the  air  of 
the  mine.  Those  used  to  testing  for  gas  in  the  ordinary 
waj'  adopt  it  with  little,  if  any,  previous  training. 

Discussion. 

Mr.  "W.  P.  TnoMi'sox  asked  if  luminous  paint  could  not 
be  used  for  a  scale  at  the  back  of  the  lamp. 

The  Chairmax  asked  what  provision  was  made  to  allow 
for  the  gradual  falling  off  of  pressure  in  the  larger  cylinder 
after  the  smaller  one  had  been  charged  several  times.  As 
the  small    cvjinders  would  no  doubt  stand  a  much  greater 
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pressure,  would  it  not  be  an  advantag*;  to  prepare  the 
liydrop'ii  on  the  sjjot  ? 

Mr.  Wool)  oh-icrved  th.it  the  smiill  amount  of  air  ori^rinaliy 
present  in  the  cylinder  was  not  cleared  out  before  tilling  it 
•with  hydrogen.     Did  that  matter? 

I'ltoiKssoii  C^i.owK-i  .said  in  answer  to  Mr.  Thompson 
that  they  had  used  luminous  paint  for  a  scale  at  the  back 
of  the  lamp  for  getting  light  in  the  dark,  but  it  was  not  at 
present  satisfactory,  tlie  [)aint  being  damaged  by  the  flame 
when  the  lamp  was  moved  about.  In  answer  to  the  Chair- 
man's tpicries  as  to  the  safety  of  the  cylinders,  Mr.  I'aton 
had  guaranteed  the  cylinders  for  a  considerably  higher 
pressure  than  l:e  had  used.  As  regards  the  storage  of  the 
gas  at  nnich  higher  ])res8ures,  there  was  one  objection  to  a 
higher  pressure,  and  that  was  the  risk  of  a  man  turning  on 
the  gas  too  ([uickly.  He  found  that  the  pressure  he  had 
used  was  the  highest  advisable.  There  was  a  sufficient 
supply  (>{  hydrogen  in  the  large  cylinders  to  prevent  the 
])ressure  in  the  small  eyliu<lers  becoming  too  low  even  after 
some  hundre  1  charges.  He  did  not  think  the  idea  of  the 
Chairman  of  nuiking  hydrogen  at  the  pit  was  a  good 
one.  Making  hydrogen  was  a  chemical  process  which  was 
rather  foreign  to  the  miner,  and  it  would  be  cheaper  to  send 
to  some  centre — of  which  there  were  many — for  the  purpose 
of  obtaining  this  gas  ready  made  and  stored  under  pressure. 

In  answer  to  a  qufsfiou  by  Mr.  Wood,  the  lecturer  said 
that  it  was  suggested  that  the  opening  left  by  the  removal 
of  the  cylinder  from  the  lamp  might  allow  a  flame  to  pass 
through  and  lead  to  a  gas  explosion.  He,  however,  found 
that  there  was  no  fear  of  this  happening.  It  was  a  common 
practice  to  bore  a  hole  through  the  glass  of  the  safety- 
lamp  to  heat  a  wire  for  the  purpose  of  filing  a  fuse.  These 
lamps  had  been  carried  into  the  mosc  dangerous  parts  of  a 
mine  and  found  to  be  quite  safe,  the  present  opening  was 
absolutely  safe.  He  had  thoroughly  tested  the  lamp 
himself,  and  there  was  not  the  slightest  appearance  of  risk. 
Mr.  Wood  had  asked  whether  it  was  safe  to  neglect  the  air 
in  the  cylinder  to  begin  with.  The  quantity  of  air  was  so 
infinitesimally  small  as  compared  with  that  of  the  hydrogen 
That  there  was  not  the  least  risk. 
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Meeting  held  Wednesday,  29th  March  1893. 
SOME  NOTES  OX  SILK  BLEACHING. 

BY    S.    J.    PEXTECOST,    F.C.S. 

While  much  useful  information  on  the  subject  of  silk 
bleaching  may  be  obtained  from  the  few  books  which  treat 
of  silk  dyeing  some  of  the  statements  made  therein  are 
either  indefinite  and  misleading  or  in  one  or  two  cases 
positively  erroneous.  In  the  following  notes,  I  propose  to 
review  some  of  the  principal  methods  used,  to  compare  and 
examine  their  efficiency,  and  to  mention  details  of  one  or 
two  processes  more  recently  introduced. 

Silk  is  composed  of  the  yellow  or  white  filaments  which 
the  silkworm  spins  about  itself,  when  entering  the  chrysalis 
state.  The  thread  issues  from  the  caterpillar  as  a  double 
fibre  seen  under  the  microscope  as  two  smooth  cylindrical 
filaments  cemented  together  b}-  the  silk  gum,  and  tliis  it 
throws  around  itself  to  form  the  cocoon.  As  soon  as  com- 
pleted these  cocoons  are  collected  and  heated  in  ovens,  or 
by  steam  to  130°  F.  to  kill  the  pupae  or  insects  ;  should  these 
burst  in  this  process,  they  soil  the  silk  and  these  cocoons  are 
put  on  one  side.  The  outside  loose  flossy  silk  — about  18  to  30 
per  cent,  of  the  whole — is  removed  before  steaming,  and 
with  the  soiled  cocoons  is  usei  for  spun  silk. 

Ther^  are  several  varieties  of  silk  which  require  more  or 
less  diiferent  treatment  when  bleached,  and  these  may  be 
conveniently  divided  as  follows  : — 

Kl.)  White    and   vellow    reeled   silk 

1.  Cultivated  silk  J   , ,  ,      from  China"and  Italy. 
I  (2.)  Spun  silk. 
L(3.)  Schappe. 
J  Wild  silk Tussur. 


For  the  jjroductioQ  of  the  reeled  China  and  Italian  silks, 
a  few  dried  cocoons  are  ])laced  in  the  basin  of  the  reeling 
machine  which  contains  hot  water;  several  ends  are  then 
taken  up  and  reeled  or  twistel  into  a  single  thread.  Two 
or  more  of  these  are  again  twisteil  or  thrown  by  the  silk 
throwster,  and  constitute  the  raw  silk  of  ommerce. 

Sj/iin  silk  is  made  of  the  waste  silk  of  the  reeling 
processes,  and  consists  of  silk  which  cannot  be  reeled  in  a 
continuous  thread,  viz.  :  — 

(1.)  The  external  floss  silk,  with  outer  and  inner  portions 
of  the  thread. 

(2.)  Soiled,  double  and  defective  cocoons.  The  silk  from 
these  sources  is  boiled  off — all  the  gum  being  removed — 
then  combed  or  carded  and  spun  similarly  to  worsted  or 
cotton  yarns. 

It  is  not  generally  known.  I  believe,  that  much  of  the 
s])uu  silk  produced,  is  tinted,  before  being  spun  with  blue  or 
other  colouring  matter.  1  have  often  had  cause  to  suspect 
that  some  of  the  spun  silks  worked  up  in  lace  fabrics  have 
been  weighted  also;  and  I  am  in  forme  i  that  the  weighting 
of  waste  or  spun  silk  is  carried  on  to  a  large  extent.  It  is 
therefore  not  surprising  that  at  times  silks  which  look  clean 
and  lustrous  in  the  fabric  before  bleaching  and  dyeing, 
turn  out  poor  in  colour  and  dull  in  appearance  after  these 
processes  are  carried  out.  The  dyer  is  blamed  for  this 
result,  whereas  the  mischief  is  really  caused  by  the  silk 
spinner  or  manufacturer.  Such  practices  are  to  be  re- 
gretted ;  and  although  it  is  possible  to  weight  silk  up  to 
60  per  cent,  without  materially  impairing  its  colour,  lustre, 
or  strength ;  such  weighting  if  required  should  be  left  to  tlie 
silk  bleacher.  Much  of  the  material  used  for  this  purpose 
is  liable  in  conjunction  with  the  oxidation  bleaching  pro- 
cesses to  tender  the  fibre  causing  loss  and  damage.  Raw 
silk  is  also  sometimes  found  to  be  weighted  in  a  similar 
manner. 

Schappe  silk  is  made  in  the  same  way  as  "  spun,''  but  is 
not  boiled  off  before  spinning  being  merely  softened.  In  the 
stripping  process  it  generally  gives  off  a  disagreeable  odour 
of  decomposed  chrysalides. 

Tiissur  silk  is  the  most  important  of  the  wild  silks.  The 
cocoons  are  larger  than  those  of  the  Bombyx  Mori,  and  are 
of  a  greyish  fawn  colour.  They  are  very  hard,  the  fibres 
being  stuck  together  by  a  peculiar  secretion  of  the  cater- 
pillar which  gives  to  the  silk  its  drab  colour,  iluch  of  this 
silk  is  combed  or  carded  and  spun,  the  reeling  being 
difficult,  although  reeled  Tussur  is  much  more  largely  pro- 
duced than  formerly.  The  fibre  is  thicker  and  stronger 
than  cultivated  silk,  £nd  under  the  microscope  shows 
striations  which  appear  to  be  small  fibrets,  cemented 
together  into  one  whole  fibre. 

Broadly  speaking  silk  consists  of  an  inner  cylinder  of 
fibroin  and  an  outer  coating  of  sericin  or  silk  gum,  the 
latter  being  about  20  per  cent,  to  26  per  cent,  of  the  whole. 
Keeled  Tussur  has  about  22  per  cent,  sericin,  which  may  be 
boiled  off.  According  to  Bastow  and  Appleyard  on  treat- 
ment afterwards  with  alcohol,  a  brown  wax  light  substance 
may  be  obtained,  easily  soluble  in  XaHO,  slowly  in  XajCOs 
and  rapidly  soluble  in  soap.  Another  constituent  of  Tussur 
silk  which  is  important  to  the  bleacher  is  lime.  Liire  and 
magnesia  salts  are  present  to  the  extent  of  about  1  per  cent, 
of  the  fibre.  On  calcining  a  few  grams  of  the  fibre  in  a 
platinum  crucible  at  low  red  heat  .t  ■  34  per  cent,  of  inorganic 
substances  were  obtained  as  follows  ; — 

Per  Cent. 

Soda  (XajO) 12-45 

Potash  (K2O) 31-03 

Alumina  (AI2O3) 1-45 

Lime  (CaO) 13-32 

Masnesia  (MgO) 2-56 

Acid  radi'-les,  &c 3ii-0 

The  means  adopted  far  removing  this  lime  will  be 
mentioned  further  on. 

In  nearly  all  cases  when  silk  is  to  be  bleached  it  is  put 
through  the  preliminary  process  of  stripping  and  boiling  off. 
Stri  PPIXG. — The  operation  of  stripping  consists  in  working 
the  silk  in  a  bath  of  soap  solution  for  about  half  an  hour, 
with  the  object  of  first  soaking  and  softening  the  silk  glue 
and  afterwards  partially  removing  it,  together  with  the  loose 
dirt,  grease,  &c.,  which  has  become  attached  to  the  silk 
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durin»  the  manufacturing  processes.  For  this  purpose  a 
solution  of  13  lb.  soap  in  100  gallons  of  water  is  u»ed  at  about 
190^  F.  This  liquor,  containing  the  silk  gum,  can  after- 
wards be  used  in  dyeing  colours,  and  is  known  as  "  boiled 
off  liquor"  In  considering  the  precautions  to  be  observed 
in  carrying  out  this  operation,  it  is  necessary  first  to  insist 
on  the  importance  of  good  clear  water  free  Irom  lime  and 
magnesium  salts.  Hard  water,  if  not  passed  through  a 
water  softening  apparatus,  should  be  softened  before  use 
by  adding  to  the  water  a  suitable  quantity  of  pure  powdered 
98  per  cent,  caustic  soda.  Some  test  books  recommend  the 
addition  of  Na2C03  for  this  purpose,  but  since  many  hard 
waters  contain  more  temporary  than  permanent  hardness, 
this  addition  in  most  eases  would  be  unsatisfactory,  the 
sulphates  of  lime  and  magnesia  onh'  being  precipitated, 
while  the  bicarbonates  would  be  left  in  solution.  The  pure 
powdered  NaHO  dissolves  at  once  and  remaves  both  per- 
manent and  temporary'  hardness  thus^ 

CaHoCCOa),,  +  2N2HO  =  XaoCOj  +  CaCOj  +  2H.p 
Cas64  +  Na^COs  =  XaoSO^  +  CaCOg. 
As  an  example  it  may  be  mentioned  that  a  sample  of  town 
water  gave  on  analysis  a  total  hardness  of  9-8  parts  per 
100,000,  comprising  6"2  parts  temporary  and  36  parts  per- 
manent hardness.  It  will  thus  be  seen  that  with  Na.2C03 
added  to  this  water  only  ^  of  the  lime  would  be  affected. 
For  a  water  of  moderate  ))ardness,  such  as  is  found  in  this 
district,  2  to  3  oz.  of  the  caustic  soda  may  be  added  to 
a  barque  (iontaiuing  250  gallons  of  water,  and  stirred  np 
thoroughly  for  three  or  four  minutes  before  use.  Should 
thij  precipitation  of  lime  salts  be  neglected,  a,  quantity  of 
sticky  lime  soap  is  fixed  upon  the  silk  during  the  stripping 
and  boiling  operations,  which  in  tui'n  serves  to  fix  any 
suspended  matter  which  may  get  iuto  the  bath.  At  the 
same  time  the  lu.'stre  is  impaired  and  the  silky  feel  of  the 
fabric  to  a  certain  extent  spoiled. 

The  quality  of  the  soap  to  be  used  for  stripping  and 
boiling  off  requires  careful  attention.  In  a  recent  book  I 
find  cocoa-nut  oil  soap  spoken  of  as  a  good  one  for  this 
purpose.  The  only  point  in  its  favour,  ho^\ever,  is  that  it  is 
not  decomposed  by  hard  water  with  formation  of  lime  soap. 
Its  disadvantages  are  its  alkalimity,  and  the  bad  smell  left 
by  it  on  the  silk.  Au  excess  of  caustic  alkali  is  inevitable 
in  a  thoroughly  saponified  cocoa-nut  oil  soap,  making  it 
unsuitable  for  toilet  purposes  since  it  attacks  the  skin  ;  and 
hence  for  a  similar  reason,  viz.,  that  it  attacks  the  animal 
fibre,  unsuitable  for  ungummicg  silk. 

The  soap  used  must  be  free  from  caustic  alkali,  must 
rinse  out  well,  be  a  good  colour  and  leave  an  asjreeable 
odour.  Potash  soaps  made  from  olive  oil,  tallow,  or  olein 
are  the  best  for  this  opeiatiou.  Of  these,  tallow  ^oap  rinses 
out  more  difficultly  than  either  olive  oil  or  oleiu  soap,  the 
latter  being  best  in  this  respect.  Therefore,  having  regard 
to  the  comparatively  high  price  of  olive  oil,  I  consider  the 
best  soap  for  silk  is  a  potash  soap  made  from  a  good  white 
tallow  olein.  Cotton  seed  olein  is  not  so  good,  and  is  likely 
to  leave  objectionable  smell  on  the  goods.  Potash  soap  is 
preferable  to  a  soda  soap  since  the  former  is  less  keen — all 
things  being  equal — than  the  latter,  and  appears  to  preserve 
the  lustre,  &c.  of  the  silk  better.  The  soap  indicated  rinses 
out  well  and  leaves  the  silk  lustrous  and  with  au  agreeable 
odour. 

Although  theoretically  a  perfectly-  neutral  soap  would 
seem  to  be  best  for  stripping  and  boiling  oiF,  it  is  found  in 
practice  that  a  soap  made  sligbtly^alkaline  with  K.jCO;;  gives 
on  the  whole  somewhat  betrer  results;  but  it  should  fe 
clearly  understood  that  any  alkalinity  arising  from  caustic 
potash  or  soda  is  deleterious  to  the  silk,  making  it  dull  and 
harsh. 

Boiling  off. — The  silk  after  being  stripped  is  in  the  case 
of  lace,  fabrics,  8ic.  put  into  boilirg  bags  to  be  boiled  off. 
Theb  ags  are  loosely  made  of  thiclc  hempen  cord,  and  then 
filled  and  tied  at  the  top  and  put  into  the  boiling  copper 
which  is  generally  heated  by  tire  as  well  as  steam.  In  the 
case  of  hank  si.k,  the  latter  is  vorked  on  sticks  in  the 
boiling  bath  or  inspecially  constructed  machiues.  The  silk 
IS  then  boiled  in  about  15  per  cent,  of  ^oap,  or  speaking 
more  correctly  a  solution  of  soap  containing  7  lb.  of  soap 
to  100  gallons  water,  for  one  to  two  hours,  £Ccordiug  to 


the  quality  and  thickness  of  the  silk.  After  rinsing  first  ia 
warm,  then  in  cold  water,  the  silk  is  ready  for  bleaching. 

Bleaching. — The  several  methods  used  in  bleaching  silk, 
may  be  convenietjtly  divided  as  follows  : — 

1 .  Bleaching  by  treatment  with  acid. 

2.  Bleaching  by  reduction  methods — 

(rt.)  Gas  Bleaching. 
(6.)  Liquid  Bleaching. 

3.  Bleaching  by  Oxidation — 

(a.)   Permanganate  potash  method. 
(6.)  Hydrogen  peroxide. 
(c.)   Sodium  peroxide. 

1.  Acid  treatment. — The  first  method  is  frequently'  used  ir» 
conjunction  with  the  sulphuring  process  for  bleaching  raw 
vellow  silk  which  requires  soupling,  the  object  of  which  is  to- 
gain  the  lustre  and  feel  of  boiled-off  silk  without  removing 
the  gum,  or  M'ith  the  loss  of  only  a  small  quantity  of  gum. 
It  is  usually  carried  o»it  as  follows  :— The  yellow  silk  is  first 
softened  and  cleaned  by  working  for  about  an  hour  in  a 
warm  bath  of  10  per  cent.  soap.  It  is  then  well  washed, 
and  bleached  by  immersing  in  a  bath  of  aqua  regia  at 
about  3  or  4^  Tw.  The  aqua  regia  is  made  by  mixing. 
5  parts  commercial  hydrochloric  acid  with  one  part  nitric 
acid  and  allowing  to  stand.  The  silk  lays  in  this  acid, 
bath  until  it  turns  greenish.  It  is  then  taken  out,  well 
washed,  sulphured,  and  soupled. 

Better  results  however  may  be  obtained  by  using  in  place, 
of  aqua  regia  a  dilute  solution  of  sulphuric  acid  in  which 
au  OH  group  has  been  replaced  by^  an  NO.,  group,   thus — 

rN02 
SO.  \ 

[ho 

This  is  obtained  by  saturating  the  oil  of  vitrol  with  nitrous 
fumes,  or  dissolving  in  it  a  suitable  quantity  of  chamber 
crystals  obtained  in  the  manufacture  of  sulphuric  acid. 
The  raw  yellow  silk  after  softening  by  working  in  a  10  per 
cent,  soap  solution  at  70'^  F.  for  1  hour,  is  well  washed  and. 
entered  into  the  acid  bath  at  4^  Tw.  and  left  there  for  10  to 
15  minutes.  If  it  is  allowed  to  lay  in  this  bath  too  long,  it 
contracts  a  yellow  tint.  It  is  then  well  Avashed  and  may  be 
sulphured,  afterwards  washing  and  soupling  by  working 
about  1  hour  in  acidulated  water  at  190"  to  200°F.  intho 
usual  way. 

This  acid  treatment  can  be  used  also  to  improAC  the 
colour  of  boiled  off  silk,  by  working  the  latter  in  the  acid 
at  a  strength  of  ^'  Tw.  (0-0025  sp.  gr.)  at  a  temperature  of 
about  1-fO'  to  IGO"  F. 

2.  Rcducfiini  me.'hods. — In  bleaching  by  these  methods  the 
colouring  matter  of  the  silk  is  destroyed  by^  the  reducing- 
action  of  sulphur  dioxide  either  in  the  form  of  gas  or  in 
solution.  This  reagent  has  been  in  use  for  several 
centuries,  the  exposure  of  silk  and  wool  to  sulphur  fumes 
being  a  very  old  process.  As  at  present  carried  out,  the  silk 
is  hung  up  and  spread  out  in  a  chamVer  generally  termed 
the  sulphur  stove  heated  to  90  or  100°  F.  which  can  be 
securely  closed  to  confine  the  fumes.  The  requisite 
an^ount  of  sulphur  is  then  lighted  and  left  to  burn  itself  out, 
the  doors  being  securely  closed.  After  six  hours  (or  all 
uight),  the  doors  are  thrown  open;  the  gas  allowed  to 
esc.ipe;  and  the  silk  being  taken  out,  is  washed  to  remove 
sulphuric  acid,  &c.,  which  may  form  in  the  goods  by  oxidation 
of  the  sulphur  dioxide.  The  amount  of  sulphur  to  be 
burnt  should  have  some  relation  to  the  size  of  the  chamber, 
and  the  percentages  of  sulphur  given  which  have  regard 
only  to  the  qnantity  of  silk  to  be  bleached  are  therefore  not 
always  reliable.  About  i  lb  sulphur  per  1,000  cubit  feet  of 
stove  room  is  a  suitable  quantity. 

This  process  gives  a  distinct  improvement  in  the  colour 
of  the  silk,  but  its  effect  is  by  no  means  permanent. 
Exposure  to  light  and  air  gradually  brings  back  the  original 
yellow  or  brown  tint,  probably  owing  to  reoxidation.  A 
passage  through  soap  or  an  alkaline  bath  also  to  a  great 
e.Ntent  destroys  the  advantage  gained  b}-  sulphuring,  hence 
it  is  very  little  use  for  goods  which  have  subsequently  to  be 
dved  light  colours  in  a  soap  bath.  It  is  however  very 
largely  used ;  its  cheapness  being  an  important 
consideration. 
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B/i'dchiMf/  hy  Sodium  //i/tirnsitlphilp.—Quhe  recently 
another  suhstancc  which  exv>rts  ii  reducing  action  ii[)on  the 
colouriufi  niatti'r  of  tho  silk  h;is  been  ii|>jilit*d  t'(jr  bloaching, 
viz.;  Hydrosiilpliite  of  soda,  NallSO.,.  To  prepare  it 
a  clean  hleaehod  tub  of  r>()  galls,  capacity  may  he  taken. 
Into  this  are  ])iit  :i'_'  galls,  of  hi.sulphite  of  soda,  at  GO'  T\v. 
\l''.i'.\  sp  gr.)  and  scra])S  of  pure  zinc  are  added  until  they 
Teach  the  surface  of  the  liiiuid,  when  it  is  covered  up  for 
one  hour.  .Means  arc;  taken,  if  necessary,  to  prevent  the 
lemperature  rising  too  high;  (earthenware  tubes)  beiii? 
sometimes  suspended  in  the  tub  through  which  cold  water 
circulates.  The  li(]uid  is  then  drawn  oflf  into  another  tub 
'^vhich  is  filled  and  covered  up  to  prevent  oxidation,  and  left 
(o  stand  for  lii  hours  to  allow  the  zinc  and  sodium  sulphites 
to  cr3'stallize  out.  The  supernatant  licpior  is  the  bleaching 
s^gcnt,  and  is  also  kept  covered  up  in  a  full  tub  to  avoid 
oxidation  to  bijsulphite.     The  hydrosulphite  is  formed  thus  : 

SNaHSOs  +  Zn  =  NaHSO,,  +  ZdSO^  +  NaoSO^  +  H,0. 

For  use  it  is  only  uecessary  to  dilute  the  standard 
Weaching  agent  with  an  equal  vol.  of  water,  enter  the 
cleansed  goods,  and  allow  them  to  remain  in  this  bath  for 
«ix  liours  ;  after  which  they  are  well  wrung  and  immediately 
■washed.  If  this  washing  is  delayed  the  fibres  are  rapidly 
heated  and  thereby  injured  in  lustre  and  strength.  The 
•silk  should  then  b^  run  through  a  weak  hydrochloric  acid 
bath  to  remove  all  traces  of  sodium  and  zinc  sulphites  which 
■^vould  produce  yellow  slains  on  finished  goo-s  and  finally 
■washed  in  abundant  water.  When  the  bleaching  bath  falls 
i)elow  its  original  level  it  may  be  replenislted  with  fresh 
INaHSO.i  and  will  thus  last  for  a  considerable  time.  The 
undissolved  zinc  can  also  be  made  again  serviceable  by 
washing  it  with  plentj'  of  water  acidulated  w  ith  HCl. 

3.  0.ridation  Methods. — Several  substances  -wliich  exert  an 
oxidising  action  upon  the  silk  have  been  tried  at  various 
limes  for  bleaching  it.  One  of  those  most  used  before  the 
introduction  of  the  peroxides  was  potassiiiin  permanganate. 
Its  action  depends  upoL  the  fact  that  it  readily  gives  off 
oxygen  in  the  presence  of  organic  matter.  The  silk  was 
steeped  in  a  dilute  solution  of  the  pirmaiiganate,  and  after- 
■wards  worked  in  an  acid  bath  which  dissolved  oA'  the  brown 
hydrate  formed  in  the  reaction. 

The  use  of  permanganate  has  however  practically  ceased, 
feince  hydrogen  peroxide  has  been  put  on  the  market  at 
much  lower  prices  than  formerly. 

Bleaching  with  Hj/drogen  Peroxide. — This  reagent  has 
BOW  been  in  use  for  bleaching  Fome  18  or  20  years.  Silk 
foleached  by  it  was  exhibited  at  the  Paris  Exhibition  of 
1878.  It  is  onlj'  during  the  last  few  years  however  that  its 
reduced  price  has  allowed  it  general  use.  It  is  made  from 
peroxide  of  barium  b}'  introducing  the  latter  gradually  into 
a  calculated  quantiry  of  hydrofluoric  acid  until  it  is  just 
neutralised.  The  process  which  takes  about  12  hours  is 
carried  on  in  a  copper  vessel,  suspended  in  a  wooden  vat 
filled  ■with  cold  water  ;  great  care  being  taken  to  prevent  a 
rise  in  temperature.  The  hydrofluoric  acid  may  be 
legenerated  from  the  barium  fluoride  formed  by  means  of 
H2SO4.  The  BaOj  is  also  sometimes  decomposed  with 
sulphuric  or  carbonic  acids.  Hydr()gen  peroxide  may  also 
be  produced  as  follows  : — finely  ground  barium  carbonate 
is  moulded  into  bricks  with  sawdust  and  pitch,  and  heated 
in  a  furnace  to  a  temperature  of  1,000'  C.  The  barium 
oxide  thus  obtained  is  cooled  to  50^  C  at  which  temperature 
it  absorbs  oxygen  from  the  air.  The  BaO,  is  then  mixtd 
with  water  and  decomposed  by  a  current  of  carbon  dioxide. 
The  hydrogen  peroxide  formed  is  then  decanted  off  and  the 
precipitated  BaCO;j  used  for  another  operation.  Hydrogen 
peroxide  decomposes  very  easily,  and  should  be  kept  in  a  cool 
dark  place  when  stored,  to  prevent  loss  of  oxygeu.  It  is  more 
stable  when  slightly  acid  than  when  neutral  or  alkaline. 
According  to  the  experiments  of  Kiugzett,  published  in  the 
journal  of  the  Society  of  Chemical  Industry,  1889,  its  stability 
is  further  maintained  by  addition  of  alcohol,  while  of  the 
acids,  phosphoric  acid  appears  to  best  preserve  the  strength. 

It  is  sold  of  10,  12  or  20  vol.  strcL-gth.  in  carboys  or 
barrels  —  the  former  should  be  preferred,  since  in  them 
the  strength  and  colour  are  better  maintained.  The  exact 
meaning  of   the  term    "  volume  strength "  appears  to  be 


sometimes  misunderstood.  I  have  come  across  one  or  two 
statements  to  the  effect  that  10  vol.  peroxide  is  such  as  with 
the  additu,n  ot  pernianganale  of  potash  produces  10  volumes 
ot  oxgen.  1  his  IS  plainly  an  error,  since  one-half  the  amount 
ot  oxygen  ,s  furnished  by  the  permanganate,  and  such  a 
solution  of  II/),  would  leallj  only  eontain  r,  volumes  of  avail- 
able oxygen.  A  10  v(,luiuc  solution  then  is  such  as 
contains  times  its  own  volume  of  available  oxygen. 

Estimation  of  Peroxide,  of  Ihidroqen.—{H\na  to  the 
,  unceitain  strength  of  many  peroxides  at  present  sold,  and 
also  to  the  easy  deterioration  of  tl.eir  solutions  it  becomes 
very  necessary  that  every  lot  should  be  carefully  tested  for 
strength.  Much  of  the  peroxide  of  hvdrogen  sold  in  this 
country  as  12  vol.  varies  in  strength  from  4i  vol.  to  9  vol. 
Several  methods  of  estimation  are  available,  viz.  : 

(1.)  Titration  with  permanganate  of  potash  until  a  faint 
pmk  colour  is  obtained.  2  grams  of  the  peroxide  are  taken 
diluted  with  hO  cc.  distilled  1I,,0  and  titrated  with  a  centi- 
normal  solution  of  permanganate  of  pota-h  until  the  pink 
colour  appears,  the  peroxide  being  first  acidulated  with 
about  2  ec.  of  il.SO.,.     The  percentage  and  then  the  vol.  of 

H2O2  may  be  calculated.     The  reaction  is  as  follows  : 

KaMn-pg  +  3  HoSO^  +  .^H.^,,  = 

SMnSO^  +  KjSO^  +  8  HjO  +'503. 

Each  cc.  of  ~  KjMdoOs  taken  corresponds  to  •  .56  vol,  or 

•17    per  cent.   HoO.,,  and     .-.2  grms.   HjO^   of    12   vol. 

strength  would  require  21-5  cc.  ''^^   K.^^Mn^O,. 

(2.)  It  may  also  be  accurately  estimated  by  addition  of 
potassium  ferricj'.anide  and  caustic  potash  thus  :  — 

KsFe.Cy,.  +  2  KHO  +  HA>  =  2  K^FeCyg  +  2  H^O  +  O.. 

This  reaction  takes  place  with  quantitative  exactness.  The 
caustic  potash  should  be  strong  and  used  in  large  excess. 
A  nitromtter  (Lunge's)  may  be  used  for  the  estimation. 

(3.)  The  strength  may  be  estimated  also  by  adding 
potassium  iodide  to  an  acid  solution  of  peroxide," and  esti^ 
mating  the  iodine  liberated  with  sodium  thiosulphate  and 
starch. 

(4.)  A  much  readier  method  for  practical  use,  and  one 
which  gives  approximately  accurat2  results,  may  be 
described  as  follows  :— A  50  cc.  graduated  tube  closed  at 
one  end  is  filled  with  water  up  to  about  the  28  cc.  mark, 
and  a  little  HoSo^  (say  1  cc.)  added  ;  1  cc.  of  the  peroxide 
to  be  estimated  is  then  carefully  added  from  a  buretie  ;  the 
thumb  placed  on  the  mouth  of  tube,  the  latter  inverted,  and 
the  volume  of  air  read  off.  A  few  crystals  of  permanoanate 
of  pctash  are  then  loosely  wrapped  up  in  a  bit  of  tissue  paper 
and  dropped  into  the  tube;  the  thun  b  is  immediati-lv 
placed  over  the  tube-mouth  to  make  it  gas-tight,  while  the 
hand  firmly  grasps  the  tube  and  shakes  it  thoroughly  for 
two  or  three  minutes.  The  tube  is  then  plunged  into  a  "-lass 
cylinder  of  cold  water,  mouth  downwards ;  the  mixed  o-ases 
are  cooled  to  ordinary  temperature,  and  the  volume  read  off. 
After  deducting  from  this  the  volume  of  air  space  previously 
ascertained,  one  half  of  the  residual  volume  obtained  reore- 
sents  the  volume  of  oxygen  available  in  the  sample.  While 
shaking,  the  pressure  on  the  thumb  increases,  and  care  must 
be  taken  to  keep  it  tightly  on  the  tube  mouth  to  prevent 
escape  of  gas. 

A  consideration  of  the  temperature  at  which  the  bleaching 
is  performed  may  enable  us  to  speak  of  two  methods  of 
bleaching  with  peroxide  of  hydrogen,  viz.  :— (1)  the  cold 
method:  and  (2)  the  warm  method. 

Cold  Method. — A  bath  is  prepared  by  diluting  a  quantity 
of  12  vol.  peroxide  with  three  times  its  volume  of  cold 
water,  and  adding  sufficient  ammonia  to  cause  the  bath  to 
smell  faintly  of  it,  and  cause  small  bubbles  of  oxvgen  to 
slowly  rise  to  the  surface.  The  goods  are  immersed"  in  this 
liquid  for  one,  two,  or  three  days,  according  to  the  amount 
of  bleaching  required.  As  a  rule,  it  is  unwise  to  leave  goods 
in  this  liquor  longer  than  three  days,  as  after  this  time  the 
lustre  and  strength  are  likely  to  suffer.  Borax,  oxide  of 
magnesium,  siliL-ate  of  soda,  and  other  subst.mces  may 
replace  the  ammonia;  and  their  comparative  advantao-es 
are  dealt  "ivith  further  on  in  speaking  of  Tussur  bleaching^. 


f3) 


THE  JOUBNAL  OF  THE  SOCIETY  OP  GHEMICAIi  INDUSTRY.       [April  io,  is&s. 


Warm  Method. — Tn  this  method  a  bath  is  made  up  at 
1  part  of  12  vol.  H^Oo  to  10  parts  water  or  1  part  to  20  of 
water  according  to  the  amount  of  bleaching  the  silk 
requires.  An  addition  is  made  to  the  bath  of  ammonia,  or 
preferably  for  this  method  one  of  the  abos-e-named  sub- 
stances ;  the  silk  is  entered,  worked  for  \  hour,  gradual!}- 
heated  up  to  190^  F.  during  1  hour,  and  then  worked  for 
5  hour  at  this  temperature,  washed  and  scrooped. 

Sodium  Peroxide, — Quite  rt^cently  there  has  been  intro- 
duced a  new  proluct  for  bleaching  silk,  viz. :— Peroxide  of 
sodium,  Ka^O,.  It  is  manu'actured  by  the  Aluminium 
Company,  Limited.  The  methoi  of  manufacture  as  de- 
scribed by  Mr.  Castner,  the  patentee,  consists  in  treating 
metallic  sodium  contained  in  aluminium  ve-sels  at  a  temp, 
of  300"  C,  to  the  gradual  oxidizing  action  of  a  mixture  of 
oxygen  aud  nitrogen  in  Avhich  the  proportion  of  oxygen  is 
gradually  increased.  This  is  done  in  an  iron  pipe  which 
passes  through  the  furnace  aud  along  which  a  current  of  air 
IS  passed  from  one  end.  The  vessels  containing  the  sodium 
pass  along  the  entire  length  of  the  pipe,  the  sodium  being 
oxidised  at  first  by  air  which  has  been  almost  deprived  of 
its  oxygen,  the  proportion  of  the  latter  gradually  iucreasing 
until  it  is  finally  oxidised  hj  air  containing  the  full 
amount  of  oxygen. 

This  method  is  not  unlike  that  pursued  in  the  manufac- 
ture of  barium  peroxide,  in  which  BaC),  prepared  by 
reducing  the  nitrate  in  fireclay  crucibles,  is  heated  at  a  high 
temperature  in  a  retort,  air  being  allowed  to  pass  \i  at  one 
end  and  nitrogen  to  escape  at  ttic  other. 

The  average  analysis  of  Xa^O^,  (for  which  I  am  indebted 
to  Mr.  F.  Burton,  of  London),  shows  :  — 

Per  Cent. 

Peroxide  sodium 93'0 

Protoxide     „        "iO 

Carbonate     „        2 "  5 

Hydrate.      „        'i'o 

Compared  with  BaOj  and  H2O.2  (10  vols.)  solution,  ih? 
available  oxygen  is  as  follows  : — 

93  per  cent,  sodium  peroxide 10 'o  per  cent,  available  O. 

91        .,         barium         , STi 

H2O2  10  vol.  solution 1-6 

It  is  a  yellowish  white  partially  powdered  substance 
which  dissolves  in  T\ater  with  a  hissing  sound  and  great 
evolution  of  heat.  These  characteristics  are  possibly  parth- 
due  to  particles  of  metallic  sodium  from  which  the  peroxide 
is  made.  As  at  present  delivered  to  the  consumer  it  is  by 
no  means  free  from  impurities,  and  dark  coloured  particles 
are  found  which  might  be  expected  to  be  slightly  preju- 
dicial to  its  bleaching  effect.  It  is  strongly  alkaline  and 
very  deliquescent.  /«  keepintj  it  care  must  he  taken  to  keep 
it  dry  and  to  prevent  its  contact  with  inflanrnable  mater  ah, 
such  a i  cotton,  paper,  S{'c.  If  kept  dry,  it  is  more  stable 
than  HjOo,  and  if  used  carefully  it  comes  cheaper.  The 
makers  claim  for  it  that  1  lb.  is  equal  m  bleaching  power  to 
l^th  galls,  of  10  vol.  H;0.,.  They  recommend  its  conver- 
sion into  H.1O2  by  adding  it  gradually  to  dilute  H.^SO^ ;  but 
if  this  is  done  in  strong  solutions  without  the  use  of 
suitable  cooling  arrangements  much  loss  of  oxygen  results 
and  the  ultimate  product  is  much  dearer  than  ordinary  H.^Oj. 
To  make  10  galls,  of  10  vol.  H.O.  take  10.{-  lb.  HjSO^ 
168^  Tw.,  mix  with  8  or  9  galls.  liJ)  and  cool.  Th'm  add 
7^  lb.  sodium  peroxide  gradually  and  with  continual 
stirring,  special  cooling  arrangements  being  used  to  keep 
temperature  low,  without  which  it  would  rise  considerably 
and  oxygen  would  be  lost. 

It  is  however  better  in  practice  to  make  the  KaoO.^  into 
H.iOo  of  1  vol.  strength  or  such  strength  as  is  required  for 
bleaching,  in  order  that  the  extra  water  required  may  be 
utilised  to  cool  the  whole,  and  so  prevent  escupe  of  oxygen. 
Thus  a  1  vol.  HoO.ibath  maybe  made  by  adding  to  94  galls. 
of  water  10^  lb.  H.^SO^  168°  Tw.,  previously  diluted  with 
2  galls.  H.^O  and  cooled,  then  gradually  with  stirring  7|  lb. 
NaoO,.  In  makiug  up  these  solutions  I  find  they  are 
always  slightly  coloured  yellowish  brown  ;  aud  on  throwing 
down  this  coloration  and  examining  it,  it  was  found  to  consist 
of  oxide  of  iron.  This  impuiityis  the  most  serious  defect 
of  the  sodium  peroxide  at  present  sold ;  and  it  is   to  be 


hoped  the  makers  may  be  able  in  the  future  to  eliminate  it. 
It  can  however  be  got  rid  of  by  a  suitable  addition  to  the 
bath,  which  carrys  it  down  to  the  bottom  of  the  vessel. 
Another  method  of  using  peroxide  of  sodium  will  be 
mentioned  later  under  the  head  of  Tussur  bleaching. 

Bleaching  of  Tussur  Silk. — In  consequence  of  the 
secretion  which  permeates  the  silk  of  the  Tussur  cocoon 
being  more  difficult  of  removal  than  in  the  case  of 
cultivated  silk  ;  other  and  keener  substances  are  sometimes 
used  in  the  stripping  bath,  such  as  caustic  soda,  potash, 
&c.  The  following  trials  were  made  on  reeled  Tussur 
to  determine  the  best  scouring  agent  to  use  in  stripping 
and  boiling  off  :  — 

No.  1.  stripped  i  hour  and 

boiled  1  hour  in i  oz.  XajCOs  to  1  pint  H2O. 

No.  2.  do.  do.         i  oz.  Na2C03+^  oz.  soap  in  1  pint  HjO. 

No.  3.  do.  do.         i  oz.  NaHO  to  1  pint  HoO. 

No.  4  steeped  1  night  .(12  hours)  in  a  bath||f- f^'^^P;^^^;^  .g^^ 

contamnig  m  three  pmts  water (ice.  turpentine. 

No.  4  looked  cleanest  and  best,  No.  3  better  colour  than 
1  and  2.  but  not  quite  so  lustrous.  Nos.  1  and  2  gave 
practically  equal  results.  These  four  samples  wei'e  bleached 
with  H.jOo  with  addition  of  silicate  of  soda  by  the  warm 
method. 

Xo.  4  did  not  bleach  well,  the  turpentine  evidently 
interfering  with  the  result.  Nos.  1,  2  and  3  appeared  to  be 
very  much  alike  in  colour.  No.  3  not  being  quite  so 
lustrous. 

The  older  bleaching  processes  which  are  still  useful  for 
cultivated  silks  are  comparatively  useless  for  Tussur,  and 
the  latter  can  only  be  bleached  satisfactorily  by  the  use  of 
peroxides  of  hydrogen  or  sodium.  A  number  of  methods 
have  been  proposed,  in  which  other  reagents  are  used 
previous  to  the  peroxide  bath,  but  the  best  of  these  produce 
no  better  result  than  when  peroxide  is  used  alone,  as  will  be 
shown  by  the  bleaching  trials  given  further  on,  while  the 
lustre  and  feel  are  more  or  less  impaired  by  them. 
Professor  Lunge  is  said  to  have  written  favourably  of  a 
combination  of  the  sulphuring  and  peroxide  methods  (aee 
Hurst,  silk  dyeing,  p.  32).  But  if  the  theory  given  of  the 
action  of  these  processes  is  correct,  viz.,  that  they  act  by 
reduction  and  oxidiation  respectively,  the  one  process 
might  be  expected  to  neutralize  the  eff'ect  of  the  other. 
This  appears  to  be  so  in  practice.  So  far  as  Tussur  silk 
is  concerned  a  sample  Avas  sulphured  for  12  hours,  washed 
and  bleached  in  a  peroxide  bath  of  2  vol.  strength  for  three 
davs.  The  result  was  distinctly  inferior  to  a  second 
sample  bleached  in  the  same  strength  of  peroxide  alone. 
Boiled  off  Tussur  was  used  for  this  experiment. 

Another  method  given  for  bleaching  Tussur  silk  in  Mr. 
Hurst's  recently  published  book  on  silk  dyeing,  and  attri- 
buted by  him  to  11.  Koechlin  is  to  boil  or  steep  the  silk  in 
a  bath  "cf  22  lb.  caustic  soda,  66  lb.  soap,  11  lb.  calcined 
magnesia,  11  galls.  10  vol.  peroxide  of  hydrogen,  and  a 
little  ammonia.  This  bath  would  not  simply  bleach  the 
Tussur  but  would  dissolve  it.  It  was  really  recommended 
by  Koechlin  for  bleaching  cotton  with  hydrogen  peroxide 
and  does  not  give  "  excellent  results  "  with  Tussur  as  stated 
by  Mr.  Hurst. 

The  following  method  was  projiosed  by  Ch.  Girard,  and 
has  been  applied  for  bleaching  Tussur  spun  silk  on  the 
continent : — 

1.  Work  iu  warm  dil.  HCl  (1  to  8)  for  1  hour. 

2.  Wash  and  strip  with  sodium  carbonate  or  2  per  cent, 
caustic  soda,  and  wa.sh. 

3.  Steep  in  hypochlorite  of  ammonia  for  24  hours.  This 
bath  may  be  repeated. 

4.  Wash,  pass  through  dil.  HCl  and  wash. 

5.  Steep  in  hj'drogen  peroxide  of  ^  vol.  strength  with 
addition  or  ammonia  of  borax. 

The  first  hydrochloric  acid  bath  is  beneficial  in  that  it 
removes  the  lime  present  in  Tussur  silk,  but  the  treatment 
Afith  ammonium  hypochlorite  before  bleaching  with  hydro- 
gen peroxide  is  quite  a  superfluous  process,  and  no 
advantage  can  be  gained  b^'  its  use,  as  the  following 
bleaching  trials  show  :  — 

No.  1  sample  was  stripped  half  an  horn-  and  boiled  one  hour  m 
i  oz.  NaaCOs  to  1  pint  water. 
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Xo.  2  W118  steeped  in  wjirtii  tliluti'  ll(Jl  (I  in  I!)  for  one  liour. 
wa.slicd,  tlicii  stni)pc(l  and  lioilcd  ns  No.  1,  ami  steeped  in  h.vpo- 
chliirite  of  uninKiniii  iit  I'  Tw.  for  -J I  lioui'S. 

\i>.  3  wiis  treated  ii.s  No.  2,  but  steeped  in  hvp  lelilnrite  of  sodii 
at  1"  Tw.  fir'.' I  hours. 

All  three  were  wiished  and  separately  steeped  iti  H.,f).. 
(1  vol.)  witli  2  ec.  AniHO  added  to  22  ozs.  for  three  days, 
then  washed  and  serooped. 

No.  1  gave  tlie  best  result  both  in  colour  and  lustre. 
No.  3  l)ee;iuie  tender  in  the  Na./JljO  solution— 1°  Tw.  being 
evidently  too  strong  — but  as  No.  1  gave  best  colour  the 
trial  was  not  repeated. 

The  aniinoniuni  hypochlorite  was  made  by  adding  H  oz. 
Am2C03  dissolved  in  \  i»iut  water  to  1  oz.  bleaching 
powder  rubbed  down  in  i  pint  water,  allowing  to  settle  and 
using  the  supernatant  licjuor. 

The  sodium  hypochlorite  was  made  by  mixing  .55  oz. 
bleaching  powder  in  1  j)int  water,  and  3i  oz.  crystal  car- 
bonate in  1^  pints  water;  the  latter  is  added  to  the  former 
mixture  gradually  ;  the  mixture  becoming  much  tliicker, 
and  then  suddenly  thin  again  near  the  completion  of  the 
reaction.  It  was  then  allowed  to  settle,  and  the  liquor 
poured  off  for  use. 

Experiments  were  then  made  to  determine  the  best  and 
most  economical  strength  of  peroxide  of  hydrogen  to  use  in 
bleaching,  Three  samples  of  reeled  Tussur  were  worked  in 
hot  dil.  HCi  for  20  minutes,  washed,  stripped  and  boiled  in 
NajC03  *^olution  j  oz.  to  the  pint,  then  steeped  in  peroxide 
of  hydrogen  solution  as  follows  : — 


Strength  of  12  vol.  HjOi. 


AmHO  added. 


Result  after 
24  Hours. 


Xo.  1.— 1  part  HjOj  to  3  parts  ~1 

water.  1  Xos.    1    and     2 

Xo.  2.— 1  part  H^Oj  to  10  parts  !  2  cc.  AmHO.  to  were  distinctly 

water.  |     22  oz.  liquor.  better       than 

Xo.  .3.-1  part  HjOo  to  20  parts  Xo.  .3. 

water.  J  i 


Left  them  in  bleach  three  da^s. 

On  the  second  day  there  was  a  slight  improvement  in  all. 
The  third  day  scarcely  helped  them.  On  the  third  day 
they  were  heated  in  their  respective  liquors  to  190"  F.  for 
two  hours.  This  treatment  improved  the  colour  consider- 
ably without  impairing  the  lustre  perceptibly.  After 
heating  No.  1  was  slightly  better  than  2.  Nos.  1  and  2 
much  superior  to  No.  3. 

A  third  sei-ies  of  experiments  was  made  to  determine  the 
best  addition  to  make  to  the  peroxide  of  hydrogen  bath, 
■with  a  view  to  producing  the  best  colour  consistent  with 
strength  and  lustre.  Four  samples  of  reeled  Tussur  pre- 
pared as  indicated  in  previous,  series,  were  bleached  in 
12  vol.  HjCJ.i  diluted  with  10  times  its  weight  of  water,  with 
Taiious  ad'litions  as  follows  :  — 


Additions  ma  )e 

to  22  07..  Peroxide 

Liquor. 


Eesult  after 
1  Day. 


Result  after  2  Days  cold 

Ble.ichintr.  then 

Heating  to  190'^  F.  in 

respective  Liquors. 


(® -880.  Inferior  to  4.        .  i  About  alike. 


Xo.  1.  2  cc.  AmHO     Better     than     2 

(®  -880.  Inferior  to  4. 

No.  2.  i  oz.  X'ajBtO^    Darker  than  others  .  ) 

No.  3.  i  oz.  MgO  . .     ir'ame  as  X'o.  1. . . .  '  Slightly  better  than  1  and 

2. 
X'o.  4.  i  oz.  X'a-iSiOa    Clearest.     Rather     Much  the  best. 
(S  140^  Tw.  yellower      than  ] 

I      others.  I 

I 

No.  4  gave  a  very  good  result.  It  was  a  clear  good 
colour,  and  lustrous,  and  its  strength  was  not  perceptibly 
diminished. 

Sodium  Peroxide. — Very  good  results  may  be  obtained  ! 
by  bleaching  Tussur  with  sodium  peroxide  by  the  following  \ 
method  recently  patented  by  Dr.  Haen.  For  50  lb.  of  ! 
Tussur  a  bath  is  prepared  containing  .30  lb.  Epsom  salts  in  i 
110  galls,  water.  The  silk  after  being  boiled  off  aid  well  | 
washed  is  thoroughly  impregnated  with  tnis  liquor  and  I 
lifted ;  and  then  6  lb".  10  oz.  peroxide  of  sodium  are  c.ire-  | 
fully  added  in  three  portions  during  three-quarters  of  an 


hour,  working  the  silk  in  liie  batii  after  each  addition.  It 
IS  important  not  t..  neglect  the  fir^t  impregnation  with 
-MgSO,  solution,  as  the  lustre  would  be  impaired  by  the 
strongly  alkaline  peroxide  of  sodium  acting  upon  the' silk. 
'J  he  whole  is  then  graduaJlv  healed  during  three-quarters 
of  an  hour  to  l:iO  F.,  the  operation  hi'ting  about  2  hours 
Dilute  sulphuric  acid  is  then  ad. led  to  clear  the  liquor, 
which  has  become  milky  through  sep:;ratioii  of  rnagiiesinm' 
hydrate.  The  material  is  given  two  or  three  turnskin  this 
iKluor  washed,  and  then  worked  for  half  an  hour  in  a  bath 
of  30  per  cent,  soap  to  increase  and  restore  its  lustre,  wa>hed 
and  brightened  by  stringing,  &c. 

The  reacti(m  which  takes  place  appears  to  be  the 
following  :  — 

MgSO^  -I-  Na/J^  =  Na^SO^  +  MgO  +  O. 
Samples  bleached  by  thi<  method  gave  a  colour  scarcely 
inferior  to  that  obtained  by  means  of  hydrogen  peroxide  and 
sodium  sihcate  ;  the  lustre,  however,  was  not  quite  so  gooil 
before  soaping.  ZnSOj  was  tried  in  place  of  MgS04,  but 
did  not  give  so  good  a  result,  althoui:li  it  gave  a  fair  colour. 
It  may  be  noted,  that  by  working  silk  after  bleaching  for 
half  an  hour  in  a  30  per  cent,  soap  bati:,  afterwards  washing 
and  scrooping,  the  lustre  of  the  silk  is  improved,  that  being 
the  case  especially  with  Tussur.  In  concluding  I  desire  to 
acknowledge  the  assistance  of  Mr.  Furley  Davis  in  carrying 
out  the  bleaching  trials. 

DlSCL-SSIOX. 

Mr.  Lloyd  Whitei^ey  hoped  that  this  would  be  the  first 
of  a  series  of  papers  that  Mr.  Pentecost  would  read.  lie 
thought  Mr.  Pentecost  might  have  laid  even  greater 
emphasis  upon  the  fourth  method  given  for  the  estimation 
of  peroxide  of  hydrogen.  He  strongly  advised  dyers  to  adopt 
the  method  in  the  works.  An  estimation  could  easily  be  done 
in  five  minutes  in  the  dye  house  and  the  bleaching  liquors 
thus  readily  controlled.  With  regard  to  the  use  of  sodium 
hypochlorite  on  Tussah  silk,  he  thought  that  this  wouh^ 
bear  further  investigation,  at  least  judging  by  some  experi- 
ments which  had  been  carried  out  in  his  laboratory,  and  he 
hoped  to  examine  the  matter  more  fully. 

Professor  Clowes  said  that  Mr.  Pentecost  came 
originally  to  the  college  as  a  student  of  chemistry,  and  then 
had  the  advantage  of  following  on  as  a  dyeing  student. 
They  had  in  him  a  very  good  illustration  of  what  might  be 
done  b}-  a  college  training  followed  up  by  practical  work. 
They  started  their  dyeing  department  some  years  ago,  and 
it  was  fairly  successful.  If  more  of  the  students  in  the 
town  with  plastic  minds  would  attend  and  follow  up  the 
scientific  knowledge  imparted  to  them,  it  would  be  ver_\ 
beneficial  to  them  in  the  various  industries  in  which  they 
were  engaged.  But  such  work  as  Mr.  Pentecost  had  done, 
and  was  still  doing,  not  only  did  his  own  firm  benefit,  but 
other  firms  in  the  town  as  well.  They  must  feel  in  any 
works,  in  which  a  knowledge  of  science  was  required,  of 
what  great  advantage  it  was  to  have  a  gentleman  present 
who  had  that  knowledge,  and  was  ready  to  understand  an}- 
new  production  or  process  which  caiue  out.  Practically  all 
the  materials  with  which  Mr.  Pentecost  had  to  do  were  new- 
ones,  and  unless  he  were  qualified  to  estimate  them  at  their 
true  value,  he  would  be  at  a  senou>  disadvantage. 

The  CiLxiRMAX  said  the  society  was  one  that  existed  for 
the  benefit  of  all  classes  engaged  in  chemical  industrj-.  The 
dyers  had  a  society  of  their  own,  but  he  hoped  to  see  it 
ultimatelv  affiliated  to  the  Society  of  Chemical  Industry. 
With  regard  to  the  softening  of  hard  water.  It  was  a 
subject  to  which  he  had  devoted  some  little  attention,  and 
it  seemed  rather  astonishing  to  him  that  gentlemen  who 
had  studied  science  should  be  content  to  soften  water  in 
what  he  considered  such  a  i)rimititive  fashion.  He 
explained  at  some  length  the  chief  reactions  involved  in 
treating  different  kinds  of  water.  As  to  peroxide  of 
sodium"  he  was  glad  Mr.  Pentecost  had  referred  to  the 
dangerous  nature  of  the  chemical,  which  would  easily  set 
fire  to  cotton,  wool,  hay,  straw,  and  even  -.vood  upon  which 
it  had  become  spilled  if  water  w.-re  dropped  upoii  it. 

Mr.  Wood  asked  which  of  the  experiments  with  the 
hydrogen  peroxide  was  found  the  best  ?     He  did  not  quite 
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follow  it.     He  had  tried  it  with  leather  and  other  articles, 
and  had  not  found  it  a  success. 

Mr.  Pexteco.st  in  reply  thanked  Dr.  Clowes  and 
^Ir.  Whitelev  for  their  kindly  comments  on  the  paper.  He 
desiied  to  acknowledge  his  indebtedness  to  the  thoroujxh 
character  of  the  tea.'hing  imparted  by  them  daring  the 
number  of  years  he  had  studied  ehemi.«try  and  chemical 
technology  at  th.e  Nottingham  University  College. 

Eef;rring  to  'Sir.  Archbutt's  remarks  about  the  softening 
of  Avater— no  doubt  this  was  best  done  by  passing  the 
water  through  an  efficient  water  softening  apparatus,  but  if 
lime  water  were  used  for  softening,  great  care  must  be  taken 
that  no  lime  was  left  in  solution,  lest  lime  sr-ap  should  be 
formed  in  the  "  stripping"  process. 
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3IK.    C.    RAWSOX    IN    THE    CHAJ8 


OX  THE  MORDANTING  OF  WOOL  WITH 
CHR0]\[1UM. 

BY    L.    LIKCHTI    AND    J.    J.    IRMMEL. 

Part  II. 

Ix  the  first  part  of  this  paper  it  was  our  endeavour  to 
explain  the  nature  of  the  chemical  reactions  which  occur 
when  wool  is  mordanted  with  bichromate  of  potash  either 
alone  or  with  the  addition  of  sulphuric  acid. 

Since,  however,  other  assistants  are  frequently  employed 
in  practice,  e.g.,  oxalic  acid,  tartaric  acid,  and  acid  potassium 
tartrate  (cream  of  tartar>,  it  seemed  very  desirable  to  deter- 
mine, impossible,  in  what  manner  they,  loo,  react  during  the 
mordanting  process. 

The  investigation,  however,  has  proved  to  be  replete  with 
difficulties,  and  ve  cannot  claim  to  have  solved  the  problem. 
Still  it  is  well  perhaps  that  a  record  of  our  experiments, 
made  with  a  view  of  throwing  some  light  on  the  matter, 
.should  appear,  so  that  others  who  pursue  the  same  subject 
may  at  any  rate  learn  what  has  already  been  attempted. 


3.  BicnKOSfATE  OF  Potash  and  Oxauc  Acid. 

Wool  was  mordanted  with  3  per  cent,  bichromate  of 
potash  with  the  addition  of  0,  1,  2,  3,  4  mols.  oxalic  acid. 

Appearance  of  the  Bath. — No.  1  remained  clear  and 
ye//o!/7  from  ]iroduction  of  K^CrOj,  and  showed  a  slightlj- 
alkaline  reacion.  Nos.  2 — o  became  during  the  first  20 
minutes  gradually  paler  yellow,  i.e.,  poorer  in  chromic  acid; 
then  the  colour  changed  and  became  gradually  darker  and 
brownish,  the  baths  remaining  clear  ;  this  evidently  showed 
that  reduction  had  occurred  to  some  extent. 

Appearance  of  the  Mordanted  Patlern.t. — No.  1  was 
dull  brownish  or  olive-yellow,  from  2 — 5  the  brownish  tint 
became  more  pronounced  None  of  the  patterns  had  the 
green  colour  of  chromic  oxide  ;  they  all  showed  that  only 
partial  reduction  to  chromium  chromate  had  taken  place. 

It  is  evident  from  the  above  appearances  that  with  the  use 
of  increasing  amounts  of  oxalic  acid,  there  is  in  the  first 
instance  a  corresponding  increase  in  the  amount  of  chromic 
acid  fixed  ;  only  at  a  later  period  does  reduction  occur,  and 
indeed /or  the  most  part  in  and  upon  the  f.bre  and  not  in  the 
bath,  as  no  doubt  the  prevailing  opinion  hitherto  has  been. 
The  wool  does  not  appear  to  attract  the  compounds  if  pre- 
viously reduced,  certainly  not  in  the  same  degree  as  it 
attracts  chromic  acid,  and  one  is  tempted  to  speak  of  a 
condensation  of  the  chromic  acid  on  the  wool.  Oidy  after 
a  considerable  amount  of  chromic  acid  has  been  taken  up 
by  the  \vool  does  any  reduction  occur,  and  this  is  a  general 
appearance  which  we  have  noticed  in  all  similar  cases  with 
chromic  acid,  &c. 

Of  the  dyed  patterns  No.  2  proved  to  be  the  best,  although 
from  the  appearance  of  the  mordanted  fents  one  would 
have  expected  the  best  results  with  the  larger  amounts  of 
oxalic  acid,  but  from  No.  3  to  6  the  colour  became  paler. 

It  is  indeed  very  difficult  in  the  case  of  wool  to  judge  of 
the  real  value  of  any  particular  mordant  merely  by  the 
appearance  of  the  mordanted  patterns ;  very  often  full  green- 
coloured  fents  were  obtained,  but  they  dyed  much  worse 
than  expected.     According  to  the  following  equation — 

K.Cr,'  ;.  +  HoO  +  C.H.O,  =  K.C0O4  +  K^fiTO,*) 

it  is  not  clear  how  potassium  oxalate  should  act  as  a 
reducing  agent,  and  as  a  matter  of  fact  it  does  not  so  act 
towards  bichromate  of  potash,  for  in  the  absence  of  wool 
even  with  3  mols.  oxalic  acid  one  can  only  succeed  in 
effecting  a  partial  reduction.  When  a  concentrated  solution 
of  the  mixture  is  biled,  carbonic  acid  is  certainly  evolved 
in  the  beginning,  but  it  is  impossible  to  cause  the  reaction 
to  procerd  to  its  utmost  limits.  By  repeatedly  evaporating 
the  mixture  to  dryness,  redissolving,  &c.,  one  invariably 
obtains  a  brown-coloured  residue,  from  an  aqueous  solution 
of  which  alcohol  precipitates  chromium  chrom:ite  in  a  some- 
what resinous  condition.  The  aqueous  solution  shows  the 
presence  of  undecomposed  potassium  bichromate  as  well  as 
free  oxalic  acid.  Total  reduction  only  succeeds  with  the 
employment  of  6  mols.  oxalic  acid  and  with  chromic  acid 
instead  of  potassium  bichromate,  thus — 

KaCrP-  +  H2SO4  -1-  eCC^HjOJ  = 
CrgC  030^)3  +  K2SO4  -t-  6C0j  +  7H.,0, 

and  even  here  one  is  obliged  to  evaporate  to  dryness  in 
order  to  complete  the  reaction. 

Reduction  also  occurs  with  the  employment  of  only 
3  mols.  oxalic  acid  if  4  mols.  sulphuric  acid  are  taken, 
probably  thus — 

KoCr.O-  +  4H2SO,  +  SCCjHaO^)  = 
K.^0i.QY..{%6i\   I-  6C0o"+  7 HoO 

but  here,  too,  onlj-  when  the  mixture  is  evaporated  to 
dryness.  Oxalic  acid,  which  one  might  regard  as  oxidised 
tartaric  acid,  thus — 

C,H,Oo  +  O3  =  2(C2H.,0,)  +  II.p 

shows  a  correspondingly  smaller  power  of  reduction  than 
tart.iric  acid,  which,  when  totally  oxidised,  yields  only 
carbon  dioxide  and  water,  thus — 

C^HgOfi  +  05  =  4C0j  +  3H2O 
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Whenever,  indeed,  wool  is  mordanted  with  bichromate  of 
jKitash,  witli  additions  of  oxalic  acid  and  tartaric  acid,  the 
reduction  which  occurs  with  oxalic  acid  is  invariably  less 
than  that  with  tartaric  acici.  There  are  other  chemical 
reactions  also  in  which  oxalic  acid  behaves  as  a  body 
standing  between  tlic  inorganic  carbonic  acid  and  the 
organic  tartaric  acid,- f.y.,  cliromic  f.iilphate  is  precipitate<l 
by  alkali  already  in  the  cold  when  only  one  or  two  molecules 
of  oxalic  aiid  are  present,  with  3  mols.  a  precipitate  is 
produced  only  on  boiling,  whereas  with  3  mols.  tartaric 
acid  no  precipitation  occurs. 

The  following  pid)lished  statements  relative  to  the  use  of 
oxalic  acid  in  conjunction  with  bichromate  of  potash  may 
be  worth  recording  : — 

According  to  Ganswindt  the  utility  of  ox.ilic  acid  or 
cream  of  tartar  is  to  enable  one  to  mordant  satisfactorilv 
in  shorter  time,  e.g  ,  in  one  hour  Lepetit  obtained  with 
O'G  mols.  oxalic  acid  green-coloured  wool.  M'iti  and 
Knecht  recommend  amounts  which  correspond  tQ  2-34  mols. 
Students'  experiments  in  the  Yorkshire  College  dye-house 
have  shown  that  the  use  of  2  mols.  oxalic  acid  gives 
ultimately  brighter  but  paler  colours.  The  published 
.statement  of  a  former  student,  Topper,  is  to  the  effect 
that  2 '82  mols.  oxalic  acid  gives  the  best  result,  and  that 
the  mordanted  patterns  have  a  dull  yellow  appearance. 
According  to  Preissert,  by  neutralising  the  potassium  in 
bichromate  of  potssh  with  oxalic  acid,  chromium  potassium 
oxalate  is  obtained,  but  further  da*a  are  wanting  ;  probably 
the  basic  (K.2O.Cr2():j.C.203)  is  intended,  in  which  case  the 
O3  must  produce  oxidising  effects.  Wilkinson  found  that 
green  mordanted  wool  was  not  obtained  by  using  potassium 
bichromate  and  oxalic  acid. 

If  the  mode  of  procedTire  is  altered,  and  the  wool  is 
impregnated  with  solutions  containing  oxalic  acid  and 
bichromate  of  potash,  and  steamed,  then  even  1  mol.  oxalic 
acid  produces  considerable  reduction,  and  with  2  mols.  it  is 
complete.  Here,  too,  it  is  evident  that  the  wool  itself  has 
materially  assisted  in  the  reduction,  for  if  a  solution  of 
1  mol.  bichromate  of  potash  with  2  mols.  oxalic  acid  is 
boiled,  one  only  obtains  partial  reduction,  namely,  to 
chromium  chromate  and  not  to  chromic  oxide. 

If,  instead  of  potassiun  bichromate,  one  uses  chromic 
acid  and  oxalic  acid,  the  dyed  results  obtained  are  less 
favourable ;  chromic  acid  alone  gives  the  deepest  colour, 
with  1  mol.  oxalic  acid  the  shaie  is  a  little  paler,  with 
2 — 4  mols.  it  is  very  considerably  paler ;  at  the  same  time 
the  greenish  tone  of  the  colours  djed  with  quercitron  bark 
indicate  the  presence  of  increasing  amounts  of  chromic 
oxide  in  proportion  to  the  chromic  acid  fixed. 

With  respect  to  the  custom  of  judging  as  to  the  amount 
of  mordant  fixed  from  the  intensity  of  the  ultimate  dyed 
colour,  there  is  some  difficulty  in  the  case  of  wool  in 
choosing  a  suitable  colouring  matter  for  exact  experimental 
work.  In  the  case  of  logwcod,  for  example,  serious  errors 
of  judgment  may  be  made  in  consequence  of  the  difference 
in  hue  of  the  dyed  colour  according  as  the  mordant  is 
present  on  the  wool  as  chromium  chromate  or  as  chromic 
oxide.  It  is  well  perhaps  in  this  connection  to  emphasise 
the  fact  that  the  mordant  chromic  oxide  does  not  give  a 
real  black  with  crystallised  haematein,  but  only  bright  dark 
blue  shades,  and  that  in  order  to  produce  a  true  black  an 
oxidising  mordant  is  essential.  Kow,  in  accordance  Avilh 
the  various  modes  of  mordanting  employed  there  must 
inevitably  be  different  relative  amounts  of  cliromic  oxide 
«nd  chromic  acid  in  the  chromium  chromate  fixed  on  the 
wool ;  hence,  in  the  case  of  logwood  it  is  found  that 
although  more  chromium  may  be  fixed  on  the  fibre,  the 
dyed  colours  appear  nevertheless  in  certain  cases  paler, 
just  because  the  chromic  oxide  predominates. 

This  fact  has  long  been  known  in  connection  with  cotton, 
for  every  calico-printer  is  aware  of  the  fact  that  with 
logwood  and  chromium  acetate  in  a  steam-colour  a  real 
black  is  never  obtained,  and  that  to  produce  it  an  oxidation 
of  some  kind  is  necessary,  and  this  is  effected  either  by 
-adding  chlorate  of  potash  to  the  printing  mixture,  and  thus 
forming  chromium  chlorate  in  the  colour  itself,  or  by 
passing  the  goods,  after  steaming,  through  bichromate  of 
potash  baths. 

With  the  chromic  oxide  mordant  on  wool,  experiments 
-were  made  to  effect  production  of  a  true  black   by  jassing 


the  lopwood-ilyed  patterns  through  bichromate  of  potash 
bathH,  but  the  resultH  were  not  so  goo:I,  i.e.,  the  shade 
became  even  somewhat  bluer  than  b«!fore. 

Possibly  the  (liffcniit  r.sult-,  n-fem-il  to  in  Part  I., 
obtained  when  large  amounts  of  sulphuric  acid  wera  used 
with  bichromate  of  potash,  may  be  explained  thus  — 

1.  KjO/J^  +  HnSO^  +  11,0  =  K,SO,  +  2H,Cr04. 
2.  K.Cr/),  +  4H,S(),  =.  K,S()^.Cr,(S0,)3  +  411,0  +  O,. 

In  the  first  case  tliere  would  be  mrire  a  mordanting  with 
chromic  acid,  in  the  latter  more  with  chromic  oxid.- ;  with 
the  use  of  organic  acids  the  latter  condition  would  be 
brought  about  by  reduction. 

In  addition  to  the  dilficulties  just  mentioned,  of  judging 
as  to  the  nature  and  character  of  the  mordanting  process, 
there  appears  in  the  case  of  logwood,  the  bronzing  of  the 
colour  when  excess  of  dyestuff  is  used  ;  and  yet,  such  excess 
must  necessarily  be  employed  in  order  that  the  whole  of 
the  mordant  may  be  combined  with  colouring  matter.  This 
necessity  is  frequently  overlooked,  and  the  consequence  is 
that  wrong  conclusions  are  arrived  at. 

If  alizarin  be  the  dyestuff  chosen  for  exact  experimental 
work  in  studying  the  mordanting  process,  similar  difficulties 
to  those  just  cited  arise.  With  the  chromium  chromate 
mordant  the  shade  obtained  is  always  a  somewhat  brownish- 
claret,  with  chromic  oxide  it  is  bluer  and  more  the  normal 
tone,  but  with  the  use  of  acid  mordants  the  shade  is  redder. 

Then  again  Avith  alizarin,  too,  dyeing  with  excess  of 
colouring  matter  readily  occurs,  and  the  excess  must  be 
removed  by  boiling  with  water  or  soap,  and  this  may 
possibly  lead  to  erroneous  conclusions  through  being 
continued  too  long. 

In  the  case  of  dyestuffs  which  arc  ghicosides  a  further 
source  of  error  creeps  in,  namelv,  the  fact  that  acid 
mordants  will  decompose  the  glucoside  more  readily  or 
more  completely  than  those  which  are  not  acid. 

In  consequence,  therefore,  of  the  foregoing  difficulties  ii 
was  found  necassary  not  to  employ  invariably  the  same 
colouring  matter,  but  to  select  what  appeared  most  suitable 
for  each  given  case,  without  maintaining  that  the  best 
possible  had  actually  been  selected.  As  a  rule,  logwood, 
alizarin,  and  quercitron  bark  were  the  dyestuffs  employed. 

4.    BlCHUOMATi:    OF    PoTiSII    AND   TARTARIC    AciD. 

The  same  experiments  were  carried  out  with  tartaric  acid 
as  an  assistant,  as  with  oxalic  acid.  The  chief  difference 
noticed  is  that  here  total  reduction,  i.p.,  green  mordanted 
wool,  is  obtained  with  ease,  and  that  even  large  amounts  of 
tartaric  acid  have  comparatively  less  injuiious  effects  than 
oxalic  acid. 

Bichromate  of  potash  with  1 — 2  mols.  tartaric  acid  gives 
somewhat  darker  colours  in  dyeing  than  when  bichromate 
a'one  is  employed ;  with  increasing  amounts  of  tartaric 
acid  the  dyed  colour  becomes  somewhat  greener  and  paler 
(quercitron  bark).  The  mordanted  fents  have  a  dull  green 
colour,  the  intensity  of  which  increases  with  the  use  of 
1 — 4  mols.  tartaric  acid.  A'though  the  waste  mordant 
solution  with  bichromate  of  potash  and  4  mols.  tartaric  acid 
had  only  a  pale  yellowish-green  colour,  and  the  mordanted 
wool  appeared  to  be  the  best  of  the  series,  the  quercitron 
dyed  colour  appeared  the  palest  and  most  greenish  in  tint. 

If  wool  is  padded  in  a  solution  of  1  mol.  bichromate  of 
potash  and  1  mol.  of  tartaric  acid  and  then  s'eamed,  total 
reduction  takes  place  ;  on  washing  with  water  an  alkaline 
chromic  oxide  salt  solution  is  obtained ;  with  2  mols. 
tartaric  acid  the  colour  of  the  wool  is  grass-green,  snd  the 
wash-water  only  very  slightly  alkaline;  with  3  mols. 
tartaric  acid  the  wool  showed  a  violet-grey  colour  and  water 
extracted  chromic  oxide  salt  solution  having  an  acid 
reaction. 

If  a  solution  of  bichromate  of  potash  with  the  addition 
of  only  2  mols.  tartaric  acid  is  boiled,  unlike  the  case  with 
oxalic  acid,  reduction  does  occur  here,  although  only  on 
evaporating.  With  larger  amounts  of  tartaric  acid  the 
reduction  is  correspondingly  increased,  but  apparently 
6  mols.  tartaric  acid  are  required  to  effect  complete 
reduction  when  boiling  2 — 3  hours. 

With  the  use  of  chromic  acid  and  tartaric  acid  as  the 
mordant,  the  colours  dyed  with  quercitron  bark  are  again  in 
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all  cases  paler  and  greener  in  tint  than  -when  chromic  acid 
alone  is  employed.  It  is  noteworthy  that  tartaric  acid 
seems  to  have  less  t-ffect  in  making  the  colours  pale  than 
has  oxalic  acid. 

According  to  Depierre  the  use  of  bichromate  of  potash 
and  tartaric  acid  fixes  "an  oxide  of  chromium"  on  the 
fibre.  Kertesz  recommends  2 — 3  per  cent,  bichromate  of 
potash  with  4  per  cent,  tartaric  acid ;  Topper  and  also 
Ganswindt,  3  per  cent,  bichromate  with  4  mols.  tartaric 
acid. 

Kemembenng  the  fact  that  greater  or  less  reduction  of 
the  chromic  acid  takes  place  according  to  the  nature  and 
quantity  of  the  assistant  acid  employed,  it  need  only  be 
added  that  the  chemical  composition  of  the  mordant  fixed 
on  the  wool  seems  also  to  depend  mainly  upon  the  amount 
of  acid  used,  as  will  be  seen  later  on.  For  the  present  one 
may  say  that  the  appearances  of  the  dyed  patterns  almost 
set-in  to  in^licate  that  the  old  idea  as  to  the  simple  formation 
of  a  lake  may  here  require  some  modification,  and  it  is  just 
possible  we  have  to  do  with  coloured  compounds  in  a  state 
of  solution.  To  give  a  complete  and  satisfactory  explanation 
of  these  matters  is  extreiaely  difficult,  for  it  has  not  been 
found  possible  to  prepare  these  variously  coloured 
compounds  apart  from  the  fibre. 

5.  Bichromate  of  Potash  axd  Cre^^m  of  Tartar. 

This  is  probably  the  oldest  and  most  usual  form  of  em- 
ploviug  the  chrome  mordant  in  wool  dveing,  and  yet  wj 
know  here  perhaps  least  of  all  concerning  the  chemiciil 
reactions  which  take  place. 

According  to  Xaef,  Herzfeld,  Cochenhausen,  Witt,  and 
nearly  all  authors  who  have  written  on  the  subject,  the 
tartar  acts  essentially  as  a  reducing  agent.  Herzfeld  says, 
further,  that  it  assists  the  fixing  of  the  chromic  oxide  upon 
the  fibre,  which  Witt  considers  to  be  fixed  on  the  fibre  in 
the  foim  of  a  basic  chromic  oxide  salt. 

Already  in  1839  there  appears  in  an  English  patent  the 
recipe:  3  per  cent,  bichromate  of  potash  with  2  per 
cent,  cream  of  tartar,  which  is  identical  with  that  now 
recommended  by  F.  Bayer  &  Co.,  of  Elberfeld  ;  while  the 
Baden  Aniline  and  Soda  Co.,  of  Ludwigshafen,  recommend 

2  •  5  per  cent,  tartar,  the  addition  being  said  to  give  mors 
level  colours  and  to  make  the  wool  softer. 

Others  state  that  3—4  mols.  tartar  per  3  per  cent, 
bichromate  of  potash  give  the  best  results. 

Probably  the   most  frequently  employed  proportions  are 

3  per  cent,  bichromate  (1  mol.),  and  2- 5  per  cent,  tartar 
(I -3  mols.). 

If  now  a  solution  of  these  two  substances  in  the  relative 
proportions  here  given,  and  as  dilute  as  is  usual  in 
mordanting,  be  boiled  for  1|  hours,  no  reduction  whatever 
takes  place.  If  the  solution  is  evaporated  to  dryness  on 
the  water  bath  and  the  re^^idue  is  then  re-dissolved  and  the 
solution  again  evaporated,  or  if  the  two  dry  substances 
mixed  together  are  moistened  with  a  very  little  water  and 
then  allowed  to  act  upon  each  other,  being  heated  on  a 
sand-bath,  reduction  certainly  occurs,  but  it  is  for  the  most 
part  incomplete. 

Most  remarkable  is  the  fiict  that  the  liquid,  which  is  of 
a  fine,  dark,  pure  green  or  olive-green  colour  according  to 
the  amount  of  reduction,  shows  a  sfronyli/  alkaline  reaction, 
and  deposits  a  dirty  v.hitc  powder. 

It  is  known  thatif  a  concentrated  solution  of  bichromate 
of  potash  is  treated  with  tartaric  acid  until  carbon  dioxide 
ceases  to  be  evolved,  one  obtains  eventually  a  dark  green 
vitreous  mass,  wliich  is  soluble  in  water.  Alcohol  precipi- 
tates from,  this  solution  a  substance  s;iid  to  have  the 
composition  [Cr;(OK).2(C^H^06)2].  Further,  it  is  knowu 
that  between  bichromate  of  potash  and  tartaric  acid  tha 
following  reaction  may  take  place  : — 

KoCrgO^  +  2(C4H606)  = 
KsC^H.Og  +  Cr.,03  +  SCHoOi  +  2CO2  +  2H.2O. 
'Sow,  when  wool  is  mordanted  with  3  per  cent,  bichromate 
of  potash  and  2'5per  cent,  cream  of  tartar,  the  following 
appearances  are  observed.  At  first  the  tartar  merely  acts 
as  an  acid  and  liberates  chromic  acid,  which  a^^  usual  is 
immediately  attracted  by  the  wool.  If  then  the  tempera- 
ture is  raised  to  about  60^  C,  reduction  begins,  and  in  fact 


upon  the  wool  fibre  itself,  which  thus  acquires  a  greenish 
colour  ;  the  mordant  solution  remains  of  a  yellow  colour, 
due  to  potassium  chromate,  and  only  towards  the  end  of 
the  mordanting  process  does  it  become  pale  greenish-yellow 
and  show  a  faint  turbidity  and  an  alkaline  reaction.  The 
presence  of  chromic  hydrate  can  be  detected  in  the  solu- 
tion by  adding  clear  lime  water,  and  a  relatively  larger 
proportion  of  potassium  chromate  is  also  discernible 
therein. 

If  chromic  acid  is  emploA^ed  instead  of  potassium  bi- 
chromate and  one  evaporates  to  dryness,  a  vigorous  reaction 
certainly  occurs,  but  the  solution  seems  eveu  less  greenish, 
being  indeed  rather  brownish,  as  though  less  of  the  chromic 
acid  had  beeu  reduced,  and  here,  too,  the  reduction  is  not 
complete  ;  further,  the  liquid  is  not  alkaline,  but  slightly 
acid.  Both  the  above-mentioned  alkaline  and  this  acid 
solution,  when  bjiled  with  sodium  carbonate,  give  clear 
solutions. 

If  wool  is  boiled  with  3  per  cent,  bichromate  of  potash, 
1  per  cent,  sulphuric  acid,  and  2  •  5  per  cent,  cream  of  tartar, 
the  same  appearances  occur  during  the  mordanting  process 
as  are  above  described,  but  the  wool  is  decidedly  better 
mordanted,  it  has  a  purer  and  darker  green  colour,  and 
acquires  a  deeper  colour  iu  an  alizarin  dye-bath. 

If  the  aboyementioned  liquors  are  previously  reduced, 
i.e..  apart  from  the  fibre,  and  only  then  employed  for 
mordanting  wool  (instead  of  addiug  the  several  ingredients 
at  once  to  the  mordant-bath),  one  obtains,  curiously  enough, 
very  poor  results  ;  the  baths  contain  potassium  chromate 
and'  a  quantity  of  precipitated  chromic  hydrate,  and  exhibit 
an  alkaline  reaction.  Whea  the  mordanted  patterns  are 
dyed  with  quercitron  bark  the  depth  of  the  colour  is  less  than 
one-third  of  that  obtained  with  fresh  unreduced  mordant. 

Our  attention  was  first  drawn  to  this  point  by  noticing 
that  poor  shades  were  obtained  whenever,  in  pursuing  the 
ordinary  course  of  dye  trials,  a  student  had  allowed  the 
mixed  mordant  in  concentrated  solution  to  stand  over 
night  or  longer  before  use. 

A  satisfactory  non-oxidising  chromic  oxide  mordant 
ready  for  immediate  use  by  the  dyer  cannot  therefore  be 
prepared  in  this  manner.  The  unfavourable  result  is  mainly 
to  be  attributed  to  the  alkaline  state  of  the  solution,  since 
tolerably  fair  results  are  obtained  by  adding  to  the  reduced 
mordant  solution  the  requisite  amount  of  acid,  for  example, 
sulphuric  acid.  This  experiment  indicates  that  wool  must 
never  be  mordanted  in  alkaline  baths,  a  fact  afterwards 
invariably  substantiated  whenever  alkaline  baths  were 
incidentally  employed. 

Woollen  fents  were  also  padded  in  solutions  similar  to 
those  just  referred  to,  and  then  steamed.  When  using 
3  per  cent,  bichromate  of  potash  with  2  per  cent,  cream  of 
tartar,  a  little  of  the  bichromate  escaped  reduction,  but  with 
2'5  per  cent,  bichromate  the  reduction  seemed  to  be  fairly 
complete,  and  the  wool  exhibited  a  fine  green  colour.  When 
washed  with  water  an  alkaline  chromic  oxide  solution  was 
obtained.  If  the  wool  was  steeped  in  the  mordant  solution 
previo7isl!/  reduced  and  then  steamed,  the  wool  had  merely 
a  dirty  yellowish-green  colour  of  little  depth. 

On  evaporating  the  waste  mordant  liquor  when  using 
3  per  cent,  bichromate  of  potash  ana  2  per  cent,  cream  of 
tartar,  a  greenish-black  residue  is  obtained  having  an 
alkaline  reaction,  and  containing  both  chromic  acid  and 
chromic  oxide.  When  calcined,  the  ash  contains  potassium 
carbonate ;  melted  with  sodium  carbonate  one  obtains 
sodium  chromate.  Treated  with  sodium  carbonate  solution 
a  brownish-olive  liijuid  (chromium  chromate)  is  obtained, 
which  becomes  green  on  heating. 

When  dyeing  with  alizarin,  the  waste  dye-liquors  in  the 
case  of  the  wool  mordauted  with  K^CroO;  -t-  C4H3KO6  show 
an  alkaline  reaction,  and  even  that  with  2H.,Cr04  +  C4H5KOg 
is  slightly  alkaline. 

This  fact  accounts  for  the  necessity  of  using  acetic  acid 
in  alizarin  dye-baths,  apart  of  course  from  the  object  of 
neutralising  any  earthy  carbonates  iu  the  water  employed. 
Strange  to  say,  on  evaporating  and  calcining  a  drop  of 
alizarin  paste  an  ash  was  obtained  having  a  strongly 
alkaline  reaction. 

Xo  explanation  seems  to  have  been  published  of  the 
alkalinity  of  the   mordant-bath,  above  referred  to,  indeed 
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it  has  jnobably  not  liitherto  been  observed.  Whfii  no  wool 
is  pri'seiit  the  foilowiiii^  equation  in;iy  possibly  represent  the 
reaction  whieb  takes  place  between  the  bichromate  of  pota-h 
and  the  tartar:  — 

K,,Cr/).  +  C'JIjKOb- 
CroO,,  +  IIJ)  +  KUCO;,  t  COj  +  2CIiK().. 

Dnrins  the  mordanting  of  wool  with  the  mixture,  the 
reduction  certainly  never  jiroceeds  so  far  as  is  here  repre- 
sented, and  since  other  observers  also  find  that  the  best 
results  are  given  with  the  use  of  3  niols.  cream  of  tartar, 
the  following  equation  may  perhaps  indicate  the  reaction 
which  occurs:  — 

[Cr2(OK)2.(C4H4Uf,)2]  +  21L0  +  2CIIK0,  +  KHCO3  +  CO,. 
During  the  progress  of  this  inquiry  woollen  fents  were 
obtained  which,  even  though  only  mordanted  with  bichro- 
mate of  potash  and  large  quantities  of  sulphuric  acid,  e.g. 
4-6  mols.,  were  just  as  green  in  colour  as  those  in  which 
tartar  had  been  employed ;  and  if,  in  the  latter  cafe  also, 
one  considers  that  the  wool  itself  has  aided  in  the  reduction, 
possibly  the  foil  )wing  equation,  which  correspond-;  with  the 
amounts  used  by  the  Baden  Aniline  and  Soda  Co.,  expresses 
the  reaction :  — 

3K.,Cr.,0;+4C4HiK06  = 
4(K2C4H^06-)  +  2KH0  +  H.O  +  Og  +  eCrO.^. 

Here  6Cr02  may  mean  2(Cr203.Cr03),  or  transitions  up 
to  aCr^Os  +  U3. 

The  following  equation  too  is  not  contrary  to  the  facts  : — 

2KXri,0-  +  2C4H,KOc  = 
CroO^.CrO;,  +  K.Crt)^  +  2K2C4H406  +  HoO  +  Og. 

Should  this  represent  the  true  reaction  which  occurs,  then 
one  might  freshen  up  the  waste  mordant  liquor  for  further 
use  by  adding  the  necessary  amounts  of  bichromate  of 
potasli  and  sulphutic  acid. 

It  is  quite  certain,  how.-ver,  that  wool  mordanted  with 
bichromate  of  potash  and  cream  of  tartar,  contains  both 
chromi;  o.xide  and  chromic  acid,  for  by  boiling  with  sodium 
carbonate  one  obtains  a  solution  of  sodium  chromate  and 
green-colour(d  wool. 

The  residue  which  results  from  the  mutual  reaction  of 
equal  molt  <tu]es  of  bichromate  of  potash  and  cream  of 
tartar  is  al>o  strongly  alkaline,  but  by  titration  it  was  only 
possible  to  detect  the  presence  of  half  the  quantity  of  caustic 
potash  which  would  be  liberated  according  to  the  following 
equation  : — 

KoCr.O;  4  C.HJvO,;  -=  KHO  +  KX^H/J^  +   Cr,03  +  O3 

hence  it  is  as  well  to  leave  the  real  nature  of  the  reaction 
which  occurs  still  an  open  question. 
The  following  equation — 

oKoCrjO;  +  7C^H5K()fi  = 
7K2C4H4O6  +  .^CroO^  +  1 50  +  3KH0  +  iYL.O 

corresponds  to  the  employment  of  3  per  cent,  bichromate  of 
potash  and  2*  67  per  cent,  cream  of  tartar,  and  the  amount 
of  the  free  alkali  here  would  accord  well  with  that  determined 
by  titration.  Here,  too,  if  the  equation  correctly  represents 
what  takes  place,  freshening  up  of  the  waste  mordanting 
baths  for  further  use  could  be  simply  effected  by  adding 
bichromate  of  potash  and  sulphuric  acid. 

The  amount  of  free  alkali  found  by  titration  accords  also 
very  well  with  the  following  equation  : — 

KoCrjO;  +  2C4H5RO6  =  2KH0  +  0^+2[K.QvO.G^^iO^^ 

the  la«t  compound  being  oue  which  is  described  in  Gmeliu- 
Kraut. 

If  perchance  the  action  of  the  cream  of  tartar  is  merely 
d'le  to  its  acid  character,  then  the  reaction  may  be  simply- 
represented  as  follows  :  — 

EX'rjO;  +  2C,H5K06  +  HoO  =  2K.2C^afi^  +  2H,CrO, 
and  the  chromic  acid  would  first  be  attracted   bv  the  wool 
as  such,  and  then  gradually  become  reduced,  thus — 

H.,Cr04  +  Hj  =  SH.O  +  CrO, 
2\{fiT0^■\^^\l.  =  5H2O  -t-  CroOg 


and  we  may  regard  the  wool  as  containing  comftounds 
intermediate  in  composition  between  CVjO^  and  Cr^Oj,  or 
rather  we  may  say  that  it  contains  Mixtures  of  the  two. 

It  is  unfortunate  not  to  be  able  to  solve  the  question 
under  consideration  in  a  more  thorough  and  complete 
nninner,  but  for  the  present  it  seems  to  be  impossible  to 
gain  a  uiorc  accurate  insight  into  the  matter  by  analysis  of 
the  textile  material,  and  altogether  the  results  of  experi- 
ments with  wool  are  never  so  constant  as  in  the  case  of 
cotton,  even  though  the  greatest  jiossible  care  be  taken  to 
observe  all  the  necessary  conditions,  and  yet  absolute 
constancy  of  result  is  required  to  give  us  a  satisfactory  and 
clear  idea  of  the  reactions  which  occur. 

Finally  the  following  mordanting  experiments  were  made 
simultaneously,  with  the  view  of  comparing  the  results  with 
each  other  :  — 

1.  3  per  cent.  KjCrjO-. 

2.  3  per  cent.  KjCroO;  +  HgSO^. 

3.  3  percent.  KoCr/);  +  C/lIoD^. 

4.  3  per  cent.  KJCrjO-  +  CJI/Jr,. 

5.  3  per  cent.  K^Ct^O-  +  2C4H4KOC. 

6.  3  per  cent.  KXV/J;  +  '2C^U^^\^)f,  +  H2SO4. 

The  appearaLces  of  the  waste  mordanting  liquors  were  as 
follows : — 

1.  Colour  yellowish,  slightly  alkaline. 

2.  Colour  paler  yellow  than  No.  1,  very  slightly  acid. 

3.  Colour  similar  to   No.  2,   but  duller   and    slightly 

greenish. 

4.  Colour  greenish. 

5.  Colour   greenish-yellow,    slightly   turbid,    alkaline, 

both  almost  exhausted. 

6.  Colour  as    in   No.    5,    very  slightly    acid,    almost 

exhausted. 
It  is  noteworthy  that  reduction  begins  in  No.  5  somewhat 
earlier  than  in  No.  4. 

The  colours  of  the  mordanted  patterns  were  as  follows:  — 

1.  Pale  olive-yellow. 

2.  Brownish  olive. 

3.  Paler  than  No.  2,  greyish  olive,  between  No.  2  and 

No.  4. 

4.  Greyish-green. 

5.  More  yellowish-green,  between  No.  3  and  No.  4. 

6.  Greener  than  No.  5  and  considerably  darker,  some- 

what greyish. 

The  amount  of  chromic  acid  absorbed  by  the  wool 
increases  up  to  a  certain  point  with  increasing  acidity  of  the 
bath,  and  is  larger  in  the  case  of  inorganic  acids  than  with 
organic  acids.. 

After  dyeing  the  patterns  with  alizarin,  the  waste  liquors 
presented  the  follo\\iEg  appearances  :  — 

1.  Totalh-  exhausted,  alkaline. 

2.  Totally  exhausted,  neutral. 

3.  Nearly  exhausted,  neutral. 

4.  Nearly  exhausted,  neutral. 

5.  Totally  exhausted,  alkaline. 

6.  Almost  totally  exhausted,  slightly  alkaline. 

The  dyed  patterns  appeared  as  follows:  — 

1.  The  palest  and  bluest  claret  colour  of  the  seriis. 

2.  Decidedly  the  deepest  colour,  somewhat  brownish. 

3.  Paler  than  No.  2. 

4.  Also  paler  than  No.  2,  but  darker  thanKo.  3,  almost 

equal  to  No.  r>. 

5.  Paler  than  No.   2,    not  much   better   than   No.    1, 

perhaps  a  little  fuller  and  with  more  bloom. 

6.  A  fine  full  colour,  deeper  than  No.  5. 

The  general  observations  made  were:  (1)  The  neutral 
patterns  begin  to  dye  first,  and  with  alizarin  they  give  a 
claret  which  is  bluer  v.\  hue  than  with  the  acid  mordants  ; 
(2)  the  more  acid  the  mordant  the  more  slowly  does  the 
development  of  colour  take  place,  and  the  redder  it  is  iu 
hue,  approaching  a  garnet-ied ;  (3)  excess  of  bichromate 
also  alters  the  hue,  changing  it  more  towards  a  reddish- 
brown,  a  tint  which  is  to  be  avoided. 

If  samples  of  wool,  silk,  and  cotton  are  mordanted  with 
KoCr.X^  -I-  2C4H5KO6  +  HoSOj,  under  exactly  the  same 
conditions,  the  cotton,  as  expected,  taker-  up  no  mordant 
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whatever,  and  the  silk  behaves  quite  differently  to  wool. 
With  silk  only  a  very  slight  reduction  occurs,  and  the  fabric 
is  not  in  the  least  coloured  green,  but  rather  pale  olive,  due 
to  chromium  chromate,  about  the  same  as,  or  even  less 
greenish  than,  wool  would  be  when  mordanted  with  chromic 
acid.  When  it  is  dyed  with  alizarin,  the  colour  obtained  is 
a  dark  pink  instead"^  of  claret.  The  waste  mordant-bath  is 
distinctly  acid,  ana  has  a  peculiar  bn.wnish-red  orange 
colour,  probably  due  to  the  presence  of  chromic  acid  and 
chromium  tartrate.  Calcium  hydrate  gives  a  precipitate  of 
chromic  hydrate. 

According  to  Knecht,  when  mordanting  wool  with  3  per 
cent,  bichromate  of  potash  and  tartar,  31-13  per  cent,  of 
the  available  chromium  is  fixed  on  the  fibre.  Our  anal}  sis 
gave  somewhat  less,  namely,  27  per  cent. 

6.    OVERCHROMIXG. 

It  is  a  well-known  fact  that  in  practice  "  overchroming  " 
is  only  spoken  of  in  connection  with  logwood  dyeing,  hence 
the  question  naturally  arises,  does  am  thing  analogous  to  U 
take  place  in  connection  with  other  mordants  than  chromic 
acid,  or  in  rhe  case  of  other  colouring  matters  than  logwood  ?   ; 
No  sufiiciently  satisfactory  explanation  of"  overchroming  "  ' 
seems  hitheitoto  have  been  published.     One  author  states 
that   overchroming  occurs  when  more   than   2-4  per  cent, 
bichromate  of  potash  is  used  in  mordanting,  and  the  fact  i 
that  overchromed  wool  does  not  dye  well,  or  perchance  not 
even  at  all,  has  generally  been  deemed  to  be  owing  to  the 
destructive  oxidising   action    of  the   chromic   acid   present   , 
on  the  mordanted  wool  being  exerted  ujion  the  colouring  | 
matter. 

It  seemed  desirable,  therefore,  to  examine  somewhat  in 
detail  this  subject  of  overchroming,  in  order  to   determine 
the  condition  under  which  it  occurs,  and,  if  possible,  its  i 
true  character. 

According  to  the  different  views  expressed  by  those  who 
have  referred  to  this  matter,  the  question  appears  always  to 
be  either  a  destruction  of  the  wc.ol  or  the  colouring  matter 
by  over-oxidation,  and  in  the  course  of  our  students'  experi- 
mental work  it  has  been  found  that  the  brown  oxidation 
products  of  hjcmatein  are  capable  of  combining  with  mor- 
dants, and  hence  such  compounds  being  mixed  with  the 
normal  black  lake  might  well  give  to  the  latter  an  unpleasant 
brownish  appearance. 

Before  making  further  experiments  on  the  subject,  over- 
chromed  wool  dyed  with  logwood  was  examined  under  the 
microscope,  when  it  was  noticed  that  about  one-half  of  the 
fibres  were  almost  colourless,  while  the  other  half  had  the 
normal  black  colour.  When  once  made  aware  of  th's  fact 
the  difference  between  the  two  may  almost  be  recognised  by 
the  naked  eye,  and  certainly  by  means  of  a  pocket  lens. 

This  appearance  proved  the  incorrectness  of  the  view 
that  the  question  is  merely  one  of  over-oxidation  of  the 
colouring  matter;  neither  can  the  over-oxidation  of  the 
wool  be  the  cause,  since  by  remordanting  the  wool  under 
normal  conditions  it  can  then  be  dyed  a  fairly  good  black. 

Having  purposelj-  overchromed  some  wool,  and  then  dyed 
it  with  a  clear  decoction  of  30  per  cent,  logwood,  the  real 
cause  of  the  defect  became  apparent  by  the  production  of  a 
considerable  amount  of  black  precipitate  in  the  dye-bath. 

It  has  been  already  shown,  in  the  firsr  part  of  this 
paper,  that  whenwooris  boiled  with  bichromate  of  potash 
iind  sulphuric  acid,  there  is  fixed  upon  the  fibre  a  chromium 
chromate  of  variable  composition.  This  cornpound  is 
decomposed  into  chromic  hydrate  and  chromic  acid  by  mere 
boiling  with  water,  but  more  readily  still  when  organic 
substances  are  present,  e.g.,  wool  and  logwood.  But  chromic 
acid  may  ce  regarded  as  an  excellent  indicator  for  haema- 
toxylin,  hence  the  occurrence'of  the  precipitate  in  the  dye- 
bath  shows  the  defect  of  overchroming  to  be  essentially 
due  to  the  fact  that  the  chromic  acid  is  boiled  out  in  such 
large  amount  from  the  overchromed  wool  info  the  dye-bath, 
that  it  there  precipitates  practically  the  whole  of  the 
colouring  matter  in  the  form  of  an  inert  black  lake,  thus 
rendering  it  useless  for  dyeing. 

Why  sorae  of  the  woof  fibres  fix  the  chromic  acid  better 
than  others,  and  are  hence  dyed  black  in  the  normal 
manner,  still  remains  an  open  question.  That  individual 
•wool  fibres  do  behave  very  differently  has  been   observed 


by  irs  frequently  in  other  cases,  especialU'  when  dyeing 
wool  mordanted  with  chromic  hj'drate.  This  difference  of 
behaviour  seems  to  be  due  to  the  structure  and  probably  also 
the  age  of  the  fibre,  for  on  mordanting  and  dyeing  carefully- 
scoured  lamb's  wool,  it  was  noticed  that  the  intensity  of 
the  colour  gradually  increased  from  the  root  towards 
the  tips  of  the  hairs,  an  appearance  which  is  well  known 
to  skin-mat  dyers  and  others.  ]Much  greater  differences  are 
occasionally  observed  in  the  dyeing  of  j-arns  composed  of 
different  kinds  or  qualities  of  wool.  This  mixing  of 
different  wools  is  verj'  common  at  the  present  tirrre,  and  ihe 
consequences  of  it  are  sometimes  serious.  If  sueh  mixtures 
are  unavoidable  it  would,  from  the  dyer's  point  of  view,  be 
more  rational  to  dye  the  different  wools  separately,  and  to 
mix  and  spin  them  together  afterwards. 

In  connection  with  the  subject  under  discussion  the 
following  experiments  were  carried  out.  Three  sets  of 
wool  patterns,  six  in  each  set,  were  mordanted  with  the 
following :  — 

(rt.)  12  per  cent.  KoCr.,0;. 

(6.)   12  per  cent.  K.firfij  +  HjSO^. 

(c.)  40  per  cent,  chrome  alum. 

Whenever  the  baths  began  to  boil  one  pattern  of  each 
set  was  removed  from  the  bath,  squeezed,  and  well  washed 
in  a  large  quantity  of  water.  Every  srrbsequent  quarte  of 
an  hour  another  pattern  was  removed,  and  so  on. 

The  six  mordanted  patterns  of  series  (c)  varied  in  colour 
from  a  pale  green  to  a  violet-greyish-grcen,  while  the 
wast'i  liquors  remained  perfectly  clear  without  the  slightest 
appearance  of  dissociation.  Those  of  series  (/»)  had  all  an 
olive  colour,  the  last  pattern  removed  being  3-4  times 
darker  than  the  first.  Of  series  (a)  the  patterns  1-5  had 
a  buff  colour  gradually  increasing  in  intensity,  6  had  a 
ffreenish-olive  colour. 

Such  colouring  matters  as  alizarin,  anthracene-brown, 
and  alizarin-cyanin,  did  not  exhibit  the  defect  of  over- 
chroming by  the  production  of  poor,  useless  colours. 
liOo^wood,  alizarin-blue,  cochineal,  and  gallein  exhibited  the 
defect  in  a  very  marked  manner,  the  colours  produced 
being  tmpleasant-looking  greys  in  the  case  of  logwood  and 
alizarin-blue,  and  pale  browns  or  drabs  in  the  case  of  the 
others.  It  is  evident  from  thi<  that  overchronring  is  not 
confined  to  logwood  only,  but  may  l.e  met  with  in  the  case 
of  all  colouring  matters  si^sceptible  to  oxidation  and 
capable  of  readily  r  eacting  with  chromic  acid.  Further, 
the  defect  was  only  noticed  in  series  (b),  or  at  any  rate 
onlv  to  a  small  extent  in  series  (a).  The  chrome  alum,  as 
expected,  produced  no  effect  of  overchroming,  and  it  was 
merelv  employed  in  the  experiment  to  show  that  chromic 
acid  alone,  and  not  equivalent  amounts  of  a  chromic  salt, 
cause  the  defect.  In  the  case  of  series  (b),  overchroming 
was  evident  already  in  the  first  pattern  removed  from  the 
bath.  On  examining  the  dye-baths  the  formation  of  lake 
was  only  to  be  observed  in  the  case  of  patterns  mordanted 
with  chromic  acid. 

If,  however,  overchromed  wool,  before  dyeing,  is  well 
boiled  with  water,  or  boiled  even  only  for  a  quarter  of  an 
hour  with  sodium  carbonate  solution,  the  excess  of  chromic 
acid  is  thus  removed,  and  good  results  are  then  obtained  in 
dyeing. 

~  The  following  observation  was  made  in  the  case  of  wool 
patterns  which  had  beerr  overchromed  and  then  well  boiled 
with  water  previous  to  dyeing  with  alizarin.  The  colour 
obtained  was  an  extremely  fitll  claret-red  or  Bordeaux,  but 
among  the  deeper-coloured  fibres  there  were  many  red  ones, 
especially  in  the  samples  1 — 4.  Such  fibres  had  evidently 
taken  up  less  chromic  acid  than  the  others,  and  this  experi- 
ment well  illustrates  the  above-mentioned  different  behaviour 
of  individual  wool  fibres. 

In  another  experiment  wool  was  mordanted  with  chromic 
acid  corresponding  to  the  following  amounts  of  bichromate 
of  potash:    5,  G,  7,  8,  9,  10  per  cent. 

Already  with  5  per  cent.,  overchroming  is  apparent,  and 
with  7  per  cent,  it  is  so  strong  that  the  logwood-dyed  colour 
has  a  brownish-grey,  irregular,  and  bare  appearance.  With 
6  per  cent,  certain  undyed  fibres  are  noticeable,  with  7  per 
cent.,  a  large  number,  and  so  on.  Those  fibres,  however, 
(   which  «re  dyed,  are  not  brown  through  the  presence  of  any 
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over-oxidised  colouring  matter,  hut  liave  a  fine  black  colour. 
Tlie  dve-ltaths  contain  a  gradually  increasin<j  amount  of 
colour-lake,  which  indeed  is  noticed  occanionally  when 
usiiifi  only  4  per  cent,  of  njordant. 

If  overchroined  dyed  wool  is  well  washed  or,  better  still, 
boiled  with  water  for  a  short  time,  and  then  rr;-mordantcd  and 
dyed  in  the  iiornial  nuinner,  a  <^o(hI  black  may  be  obtained. 
Cverchroininj;  therefore  is  not  tiie  result  of  the  waul  fibre 
havin-r  been  attacked,  although  with  the  employment  of  such 
a  large  amount  of  mordant  the  wool  cannot  fail  to  be 
some'vhat  oxidi.sed. 

The  action  of  overchroming,  however,  is  undoubtedly 
altogether  different  to  the  effect  produced  by  uieans  of 
bleaching  powder  and  acid. 

If  ovcrchromed  wool  is  well  washed  and  dyed  \i\xh 
magenta,  merely  a  dull  brownish-pink  colour  is  obtained,  no 
rloubt  because  of  the  presence  of  sulphuric  and  chromic 
acids.  If  such  wool,  however,  is  dyed  with  an  acid  colour, 
e.g.,  fast  red  E.  and  sulphuric  acid,  a  full  red  with  brownish 
tinge  is  obtained.  If  the  overchromed  wool  is  left  steeping 
till  the  bath  becomes  cold  the  solution  becomes  somewhat 
slimy. 

Finally,  samples  of  wool  were  mordanted  with  the 
following:  — 

1.  H  per  cent.  KjCroH.  +  HvSO^  (sulphuric  acid). 

2.  8  per  cent.  KoCrjd;   <-   ClYl.p^  (oxalic  acid). 

3.  8  per  cent.  KjO,*';  +  ^i^r.^c,  (tartaric  acid). 

4.  8  per  cent.  KjCrjO;  -I-  2(^C4H5K05)  (cream  of  tartar). 

The  appearances  of  the  mordanted  patterns  after  washing 
were  as  follows: — (1)  a  deep  browtish-olive  ;  (2)  a  pale- 
brownish-olive  :  (3)  a  yellowish  greyish-green ;  (4)  like 
No.  :?,  but  darker  and  a  purer  green. 

A  portion  of  each  pattern,  after  washing,  was  extracted 
several  times  with  boiling  water,  when  their  respective 
appearances  were  the  following:  —  (1)  greyish  green  with  a 
tinge  of  yellow  ;  (2 )  like  ^'o.  1 ,  but  jjaler ;  (3)  a  pnrer  green 
than  before  extraction  ;  (4)  unchanged. 

When  the  patterns  were  dyed  with  logwood,  over- 
chroming  was  still  slightly  apparent  in  the  <;ase  of  No.  1 
pattern,  and  this  may  explain  why  dyers  prefer  to  mordant 
with  bichromate  of  potash  alone  or  with  at  most  the  addi- 
tion of  tartar ;  there  is  then  less  risk  of  overchroming 
the  material. 

Some  dyer.i  are  in  the  habit  of  adding  a  little  sulphuric 
acid  to  the  logwood  dye-bath.  In  the  case  of  slightly  over- 
chromed  wool,  this  addition  may  have  the  effect  of  pre- 
venting the  chromic  acid  from  bleeding  out  into  the  dye- 
bath,  or  it  may  tend  to  dissolve  any  lake  already  formed, 
apart  from  the  beneficial  effect  it  has  in  consequence  of  its 
removing  the  alkalinity  of  calcareous  water  containing 
bicarbonates. 

Undoubtedly  it  will  always  be  best  for  the  dyer  to  avoid 
the  occurrence  of  overchroming  by  working  according  to 
well-devised  methods,  and  by  estimating  the  amount  of 
chromic  acid  in  his  mordanting  bath  by  some  simple 
method  of  titration. 

After  the  foregoing  experiments  had  been  concluded,  we 
■were  pleased  to  find  that  J.  Depierre  has  given  the  same 
explanation  as  to  the  cause  of  the  overchroming  of  wool, 
in  his  latest  work  (Traite  de  la  teinture  et  de  I'impressiou 
des  matieres  colorantes  artificielles,  vol.  2,  p.  196),  in  which 
he  says  that  if  wool  is  mordanted  with  more  than  4-5  per  , 
cent,  bichromate  of  potash,  the  ultimate  result  is  bad, 
since  the  excess  dissolves  out  in  the  dye-bath  and  there  | 
precipitates  the  colouring  matter. 

It  is  well,  however,  to  emphasise  the  fact  that  real  over- 
chroming, in  the  sense  of  producing  not  merely  poor,  weak 
logwood-blacks,  but  such  as  have  a  dull  brownish-olive 
colour,  only  occurs  when  the  mordant  used  is  chromic 
acid,  i.e.,  bichromate  of  potash  and  sulphuric  acid,  and  not 
with  bichromate  of  potash  alone,  unless  enormously  concen- 
trated baths  are  employed. 


In  conclusion,  it  may  be  well  to  touch  on  a  question 
which  many  ignore,  and  Avhich  by  others  is  regarded  as  at 
least  premature,  namely,  whether  there  exists  any  distinct 
chemical  ratio  between  mordant  and  colouring  matter,  and 


whether  the  theory  of  equivalentH  has  any  place  in  dyeing. 
Iri  our  opinion  each  colour,  e.g.,  a  logwo<Kl-black  or  an 
alizarin  red  is  a  definite  chemical  compound,  just  as  much 
as  ehromate  of  lea<l  yellow  or  l'russian-l>lup. 

The  circumstance  that  most  dyotufTs  are  not  sold  in  a 
chemically  pure  state,  is  prob:djly  the  chief  reason  why, 
in  this  dei.artment  of  colour  cliemistrv,  our  knowledge  is 
still  so  limited.  I'robably  the  chemist  of  the  calico  printer, 
works  in  the  most  rational  manner.  In  carrving  out  trialK 
in  printing  colours,  his  first  :iim  is  to  try  a  mordant 
qualitatively  ;  the  tests,  for  example,  the  action  of  aluminium 
in  various  forms,  viz.,  as  sulphate,  chlori<le,  nitrate,  acetate 
sulphocyanide,  aluminate,  basic  salts,  &c.  ."Suppose  for  a 
moment  that  the  compound  AU.*^0,(  C..irj02)4has  given  him 
the  best  results,  the  second  important  point  to  determine 
is,  what  proportion  of  this  mordant  will  give  the  best  result 
«".(/.,  the  fastest,  darkest,  and  brightest  colour,  with  a  given 
v.-eisht  of  the  colouring  matter  (C). 

If  we  call  the  amount  of  mordant  fixed  (M),  we  have  at 
once  the  most  essential  elements  of  the  receipt  for  the 
printing  colour.  If  the  colour  obtained  in  the  first  instance 
happens  to  be  a  dark  red,  and  the  question  is  to  produce 
the  several  pinks  reijuired  say  in  a  r.se,  the  task  simply 
consists  in  prep:iriiig  a  series  of  colours  by  diluting  the 
standard  colour,  and  the  result  is,  that  the  different  grada- 
tions of  red  and  pink  thus  produced,  are  pleasing  from  an 
artistic  point  of  view.  Chemically,  we  are  here  only  con- 
cerned as  to  the  ratio  between  C  and  M  being  always  the 
same,  so  that  just  as  in  100  parts  of  PbCrU4,  the  ratio 
between  PbO  and  CrOj  is  exactly  the  same  as  in  10  parts, 
so  here  in  -^  red,  i.e.,  pink,  there  is  contained  -^  C  and 

Now,  in  an  extended  and  carefiUly  conducted  series  of 
experiments  of  this  kind,  with  different  mordants,  e.y.y 
AUO-^Q^V),  Cr2f)3(M'),  FejOa  (M-),the  amounts  determined 
empirically  as  being  the  best  with  reference  to  one  and  the 
same  amount  of  colouring  matter,  stand  with  respect  to 
each  other  very  nearly  in  the  ratio  of  their  molecular 
Weights,  hence  we  uiay  conclude  that  the  compounds 
CM,  CM',  CM-  are  of  a  truly  chemical  character. 
Exceptions  to  this  rule  do  not  occur,  or  they  are  only 
apparent  and  are  traceable  to  secondary  causes,  e.g..  of  an 
optical  nature,  &c.  Every  printer's  chemist  knows,  for 
example,  that  in  producing  pale  ultramarine-blues  it  is  not 
sutficient  merely  to  reduce  the  standard  dark  colour  with 
albumen  solution,  but  that  one  must  at  the  same  time  add 
some  white  powder,  e.g.,  zinc-white,  in  order  to  obtain  good 
shades.  Here  no  one  certainh"  would  maintain  that  the 
vdtramarine  is  at  all  altered  by  so  doing.  Again,  it  is 
found  necessary  to  add  a  little  tannic  acid  to  the  gum 
thickening  used  for  making  pale  tannin  colours,  but  the 
idea  in  so  doing  is  certainly  not  to  alter  the  ratio  between 
tannic  acid  and  colouring  matter,  but  on  the  contrarj'  to 
maintain  it,  because  it  has  been  discovered  that  the  gum 
thickening  used  renders  a  portion  of  the  tannic  acid  inactive. 
Similar  correctious  have  to  be  made  in  reducing  the  strength 
of  certain  alizarin-red  printing  colours,  &c.  Whenever  such 
secondary  reactions  are  absent,  as  for  example  in  the  case 
of  cotton  dyeing,  the  law  of  chemical  proportions  appears 
in  full  force,  and  this  may  be  well  illustrated  in  the  pro- 
duction of  the  above-mentioned  series  of  rose  pinks.  If, 
for  example,  the  mordants  :M,  i  M,  -^  ^l,  -^  M,  are  printed 
on  the  calico,  then  fixed  and  dyed,  the  ainounts  of  colouring 
matter  taken  up  will  be  exactly  in  the  ratio  of  C,  \  C, 
-^  C,  -V  C. 

'""ah  ^tbis  seems  to  the  printer's  chemist  so  self-evidect 
that  it  would  be  unnecessary  to  bring  the  matter  forward  here, 
if  it  were  not  that  the  question  is  very  much  ignored  in  the 
practice  of  dyeing. 

Suppose,  for  example,  several  pieces  of  wool  are  mordanted 
with  3  per  cent,  bichromate  of  jjotash,  with  or  without  such 
assistants  as  cream  of  tartar,  oxalic  acid,  &c.,  and  one  dyes 
with  20,  10,  5,  2-5,  1-25  per  cent,  (called  a,  b,  c,  d,  e, 
respcctivelv)  of  colouring  matter ;  in  this  case'  (M)  the 
mordant  remains  constant,  and  only  (C)  the  colouring 
matter  is  diminished  in  quantity. 

If,  now,  we  regard  the  matter  quantitatively,  and  assume 
that  the  fixed  amount  of  mordant  (M)  requires  £0  per  cent, 
colouring  matter  (C)  as  its  cliemical  equivalent,  then  the 
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following  will  represent  the  ratio  of  (M)  and  (C)  in  the 
diflFerent  pal  terns  dyed,  just  referred  to  : — 

a  =  U  +  C. 

6  =  M  +  i  C. 

c  =  M  +  i  C. 

</  =  M  +  i  C, 

e  =  M  +  J^  C. 

so  that  the  colour  in  the  pattern  (e),  for  example,  will  con- 
sist of  1  mol.  (MC)  +  15  mols.  free  (M),  i.e.,  a  very  basic 
compound.  This  error,  however,  may  lead  to  the  production 
of  more  or  less  dull  colours,  because,  as  in  the  case  before 
us  with  chromium  mordant,  the  normal  colour-lake,  the 
chemical  compound  (MC)  is  not  diluted  with  white  as  in 
the  above-mentioned  pale  ultramarine-blue,  but  with  a  dull 
browish-olive  coloured  body,  viz.,  chromium  chrornate. 

The  difficulty  experienced  by  many  dyers  in  dyeing  iron- 
mordanted  wool  a  good  alizarin-violet,  a  colour  of  such 
importance  on  cotton,  is  no  doubt  entirely  due  to  the 
neglect  of  chemical  proportions.  Imagine  the  appearance 
of  a  lilac  consisting  of  one  part  normal  alizarin-violet  mixed 
with  15  parts  of  free  ferric  oxide.  There  is  indeed  little 
doubt  that  few  of  the  dyed  colours  of  to-day  are  really 
normal  chemical  compounds  ;  on  wool,  basic  compounds 
are  met  with  as  a  rule,  whereas  on  cotton-yarn  the  opposite 
is  the  case.  (See  Weber's  "  Research  on  the  formation  of 
pigment  lakes,"  Journal  Soc.  Ch.  Ind.  1891,  p.  89.) 

Many  of  the  complaints  as  to  colours  rubbing  off  and  not 
being  fast,  would  possibly  disappear  if  dyers  would 
endeavour  to  work  more  in  accordance  with  the  principles 
here  referred  to. 

Another  difficulty  often  met  with  by  the  dyer,  is  that  of 
irregular  or  unlevel  colours.  Now,  it  would  certainly  be 
going  too  far  to  ascribe  all  cases  of  irregularity  in  colour  to 
the  employment  of  an  excess  of  mordant,  but  it  may 
certainly  be  due  to  this  error  in  many  cases,  especially  in 
the  case  of  pale  colours. 

For  the  rest  it  may  be  freely  admitted  that  some  already 
do  recognise  the  importance  attached  to  the  use  of  chemical 
proportions  in  matters  of  dyeing,  for  in  recent  years  the 
colour  manufacturers  recommend,  in  their  books  of  instruc- 
tions published  from  time  to  time,  that  for  pale  shades  one 
must  use  from  ^  tc  |  of  the  amount  of  mordant  given  for  dark 
shades.  Indeed  every  intelligent  practical  dyer  finds  hmiself 
compelled  to  reduce  somewhat  the  quantity  of  mordant  in 
the  case  of  pale  shades,  although  not  always  to  a  sufficient 
extent. 

Already  many  years  ago.  when  elaborating  a  good  receipt 
for  steam-alizariu  blue  on  cotton,  one  of  us  noticed  the 
great  sensibility  of  this  colour  towards  any  excess  of  chromic 
oxide,  i.e.,  how  the  presence  of  a  comparatively  small  amount 
of  free  chromic  oxide  causes  the  blue  to  loose  its  brilliancy 
and  become  greyish.  One  frequently  hears  too  how  in  pale 
shades  particularly,  alizarin-blue  can  never  be  substituted 
for  indigo,  but  although  this  may  be  true  because  of  the 
purplish  hue  of  the  former,  still,  if  the  mordants  employed 
are  saturated  with  colouring  matter,  more  pleasing  and 
purer  shades  may  be  obtained  than  are  usually  met  with. 

Experiment  shows  that  |  per  cent,  bichromate  of  potash 
employed  in  mordanting  wcol  requires  1-5  per  cent, 
alizarin  (20  per  cent,  paste)  ;  with  these  proportions  both 
mordant  and  dye  baths  are  totally  exhausted,  and  the  colour 
obtained  is  a  bfuish-pink  ;  if,  however,  3  per  cent,  bichromate 
of  potash  is  used  with  the  above  amount  of  alizarin,  the 
colour  produced  is  an  unpleasant  looking  yellowish 
brownish-pink,  i.e.,  an  optical  mixture  of  the  normal  pink, 
with  the  brownish-olive  of  the  chromium  chromate  in 
excess. 

It  is  well  to  point  out,  however,  that  in  the  mordanting 
of  wool  with  small  amounts  of  chromium  decided  difficulties 
are  met  with. 

For  example,  if  one  diminishes  the  amounts  of  bichromate 
of  potash  and  sulphuric  acid  employed  together,  as 
follows : — 

/KjCr-.O-  :  3,  1-5,  OTo,  0-375,  0-1875  per  cent. 
iHoSO", :        1,  0-5,  0  25,  0-125,  0,0625  per  cent. 

and  the  patterns  mordanted  with  these  amounts  are  then 
dyed  with  corresponding  amounts  of  a  given  colouring 
matter,  one  obtains   a  series  of  shades,  wlii?^  aie  by  no 


means  satisfactory  in  respect  of  purity  and  brilliancy  ;  the 
colours  are  deficient  in  bloom  and  lustre,  and  all  the  pale 
shades  appear  saddened.  With  the  green  chromic  oxide 
mordant  the  results  are  even  more  unfavourable. 

X^ow  in  1887,  when  occupied  in  determining  the  amount 
of  sulphuric  acid  to  emplo}'  with  the  acid  azo-colours,  one 
of  us  found,  that  in  dj'eing  series  of  shades  it  is  not  necessary 
to  vary  the  amounts  of  colouring  matter  and  acid 
simultaneously,  but  that  it  is  better  to  dye  with  constant 
acidity,  although  the  acid  may  certainly  be  reduced  to  a 
certain  extent  in  the  case  of  the  pale  shades. 

It  occurred  to  us,  therefore,  that  in  the  case  under 
consideiation  this  need  for  acid,  which  wool  has  been  long 
known  to  possess,  might  also  be  the  cause  of  the  unsatis- 
factory appearance  of  the  pale  shades  above  alluded  to,  and 
Avhich  would  thus  represent  the  so-called  "  couleurs 
alcalines  "  of  Havrez.  Experiments  showed  indeed  that 
by  dyeing  the  above  mentioned  series  of  shades,  but 
maintaining  constant  acidity  of  the  bath  by  using  throughout 
1  per  cent,  sulphuric  acid,  the  brighter  and  fuller  shades 
expected  were  obtained.  Further  study  of  the  question 
proved  that  it  is  best  to  determine  by  actual  experiment 
with  each  proportion  of  mordant,  the  amount  of  acid  or 
cream  of  tartar,  &c.,  to  employ. 

In  the  above  example  the  exact  amounts  to  use  cannot 
possibly  be  given,  since  the  material,  water,  &c  ,  emploA'ed 
may  vary  so  considerably  in  different  cases,  but  it  is  well 
for  the  dyer  to  remember  that  it  is  better  to  calculate  the 
amount  of  acid  with  reference  to  the  weight  of  wool  rather 
than  of  bichrome  mordant,  although  for  the  pale  shades  one 
may  certainly  reckon  a  somewhat  smaller  proportion.  On 
the  whole,  however,  the  most  rational  plan  is  to  determine 
once  for  all  by  actual  experiment  the  best  amounts  of  acid 
to  use  with  3,  2,  1,  \,  \,  ^,  Jj^,  per  cent,  of  bichromate  of 
potash,  and  then  cceleris  paribus  to  hold  fast  to  the 
proportions  thus  fixed  upon. 

I  '■  Possibly  some  practical  dyers  have  already-  recognised 
the  advantage  of  maintaining  constant  acidit}' in  the  mordant 
bath,  but  this  point  does  not  appear  to  have  been  hitherto 
published.  Our  main  endeavour  however  for  the  moment 
has  been  to  direct  attention  to  the  existence  of  chemical 
proportions  between  colouring  matter  and  mordant,  and  that 
the  simultaneous  diminishing  or  reduction  of  both  in  an 
equal  degree  in  the  case  of  pale  shades,  is  a  natural 
consequence. 

That  it  is  best  foi  the  amounts  of  acid  (e.gr.,  bisulphate  of 
soda,  tartar)  used  to  have  reference  to  the  weight  of  wool, 
might  almost  have  been  inferred  from  the  fact  that  it  is 
impossible  to  mordant  wool  well  in  a  neutral  bath. 

The  exact  determination  of  the  ratio  between  mordant 
and  colouring  matter  may  form  the  subject  of  later  experi- 
ments, meanwhile  the  following  case  only  will  be  cited. 

Without  any  knowledge  of  the  above  facts  it  has  been 
repeatedlj'  found  by  experiment  that  to  produce  a  full 
claret-red  with  alizarin  and  chromium  mordant  the  amount 
of  alizarin  (20  per  cenl.  pastf^)  required  is  12  per  cent. 
Theoretically  1  per  cent,  bichromate  of  potash  would  be 
required  for  this ;  the  practical  dyer  uses  3  per  cent,  and 
analysis  has  shown  that  of  this  only  1  per  cent,  is  fixed  on 
the  wool.  Now  it  is  very  .striking  that  when  chrome  alum 
is  used,  the  amount  fixed  exactly  corresponds  to  1  per  cent, 
bichromate  of  potash,  and  thac  with  12  per  cent,  alizarin  a 
fine  rich  claret-red  is  also  the  result. 

No  doubt  similar  ideas  have  occurred  to  others,  but  the 
present  was  coi  sidered  a  good  opportunity  to  bring  this 
vieT  prominently  forward.  The  full  solution  of  the  problem 
is  certainly  very  difficult,  but  the  various  qualities  of  the 
normal  dved  colours  will  no  doubt  be  immensely  improved 
and  probably-  the  method  of  their  production  will  be  much 
simplified,  when  this  has  been  attained. 

'  Discussion. 

The  Chairman  enquired  if  the  results  obtained  with 
tartar  justified  its  use,  regard  being  had  to  the  expense  of 
the  material ;  ana  also  if  bichromate  was  reduced  bj'  tartaric 
acid  in  solutions  so  dilute  as  those  used  in  practical 
processes.  He  suggested  that  the  difference  in  colour  of 
the  dyed  products  might  be  due  in  many  cases  to  differences 
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ill  the  coIdut  of  the  wools  t'in|>l<)ycMl.  Ht-  tiion^ht  thiit  the 
iilkHliiiify  of  the  hath  iiotici'd  could  hardly  he  due  to  the 
prescMice  of  free  potash  ;  this  would  surely  never  he  formed 
ill  (iniiiitify  more  than  sullicieiit  to  convi-rt  the  excess  of 
bichromate  iiitochroinate.  Hitherto  liis  opinion  had  always 
been  that  overchromiii^j  was  due  to  over  oxidation  of  the 
colouring  matter.  It  was  remarkable  that  with  logwood 
some  of  the  fibres  yiiould  dye  properly  and  others  not  at 
all  ;  this  was  not  so  in  the  case  of  alizarin.  No  doubt  those 
fibres  which  were  dyed  had  less  chromium  on  them,  while 
the  excess  of  chromium,  present  principally  as  chromic 
acid,  on  the  other  fibres  oxidised  the  dye-stuff.  Now 
alizarin,  unlike  logwood,  was  not  affected  by  chroinic 
s^cid,  and  lieiice  this  phenomenon  of  uneipial  (lyeing  was 
not  noticed  when  this  dye-stuflF  was  used.  Perhaiis  fastness 
of  the  colour  to  light  was  even  more  important  than  bright- 
ness, and  it  was  known  that,  in  the  case  of  logwood, 
ali/arin  blue,  gjillocyanin,  &c.,  the  use  of  a  large  amount 
of  bichromate  caused  an  ultimate  fading  of  the  colour. 
If  a  light  shade  was  required,  a  smaller  quantity  of  mordant 
should  be  used.  Was  there  any  experimental  proof  that 
chromic  chromate  was  formed,  as  such,  on  the  fibre  ?  It 
was  desirable  that  an  investigation  should  be  made  as  to 
yrhy  some  fibres  received  mordants  and  d\'es  so  much 
more  readily  than  others. 


Mr.  Wilkinson  asked  if  overchromed  wool  could  be 
re-dyed  so  as  to  get  a  good  black.  Professor  Hummel  had 
quoted  an  authority  according  to  whom  overchroming  took 
place  if  4  per  cent,  of  bichromate  were  used ;  at  what  point 
did  he  himself  consider  that  overchroming  took  place  ? 

Dr.  KxECHT  complained  that  Prof.  Hummel  in  his 
previous  paper  had  represented  hira  as  having  stated  that 
wool  simply  absorbed  chromic  acid,  without  reducing  it. 
He  had  come  specially  from  Manchester  to  the  meeting  in 
order  to  state  personally  that  he  had  never  held  this  view. 
Prolonged  boiling  invariably  had  the  effect  of  turning  the 
wool  which  was  originally  j-ellow,  green.  It  was  no  doubt 
true  that  coloured  compounds  existed  in  mordanted  wool  in 
solid  solution,  for  the  colour  of  reduced  chromium  in  wool  was 
not  that  of  chromium  hydroxide.  In  the  same  way,  when 
wool  was  mordanted  with  copper  at  the  boiling  temperature, 
no  black  colour  of  cupric  oxide  was  obtained,  but  a  green 
colour,  showing  that  copper  was  present  as  a  salt.  It  had 
been  stated  that  the  action  of  chromic  acid  on  the  dyeing 
properties  of  the  wool  was  not  the  same  as  that  of  chlorine  ; 
he  had  himself,  after  over-chroming  and  reducing,  been  able 
to  extract  the  chromium  hydroxide  by  warming  with 
hydrogen  peroxide  and  ammonia,  but,  on  dyeing  with 
induline  the  fabric  after  this  treatment,  no  beneficial  effect 
was  obtained.  He  considered  that  the  formation  of 
chromium-chromate  on  the  wool  was  not  yet  satisfactorily 
proved  ;  this  compound  was  a  very  indefinite  one,  and  had 
not  yet  been  obtained  pure.  He  agreed  with  Prof.  Hummel 
with  regard  to  the  choice  of  the  right  proportion  of  mordant 
and  colour.  For  example,  in  dyeing  silk  with  B-amido- 
alizarin  after  mordanting  with  ferric  nitrate  solution  of 
1 — 2°  Tw.  bad  results  were  obtained  ;  when  only  a  trace  of 
iron  was  used,  a  fast  and  beautiful  steel-grey  colour  resulted. 

Mr.  Fairlet  remarked  that,  for  the  perfect  reduction  of 
bichromate  by  oxalic  acid,  enough  oxalic  acid  must  be  taken 
to  combine  with  all  the  bases.  Had  the  formation  of  formic 
acid  been  shown  experimentally  ?  What  were  the  oxidation 
products  of  tartaric  acid,  and  was  it  molecule  for  molecule, 
or  weight  for  weight,  that  tartaric  acid  was  abetter  reducing 
agent  than  oxalic  acid  or  cream  of  tartar?  (Prof.  Hummel: 
When  using  equal  molecules.)  Possibly  the  different  shades 
obtained  were  caused  by  different  hydroxides  of  chromium  ; 
of  these  a  green  and  a  peach-coloured  variety  were  kno-sen, 
and  these  might  react  differently  with  dyestuffs. 

Mr.  Bedford  remarked  that,  in  the  case  of  over-chroming, 
some  of  the  colouring  matter  was  precipitated  as  an  insoluble 
pigment  which  adhered  mechanically  to  the  nool,  but  could 
be  removed  by  rubbing  or  scouring,  and  was  actually 
removed  in  the  process  of  milling,  thus  causing  a  loss  of 
colour. 

Professor  Hummel,  in  replying,  said  that  the  expense  of 
using  cream  of  tartar  with  bichromate  was,  in  his  opinion. 


not  justified  by  the  results  obtained.  Some  i.aid  that  itf* 
use  caused  the  wool  to  be  Hofter ;  if  this  wa.s  ho,  it  was 
probably  because  the  tartar  was  more  readily  oxidised  by 
the  chromic  acid  of  the  chromium  chromate  than  tin;  wool, 
and  HO  the  latUr  was  entirely  protected  from  oxidation. 
Hichromale  was  not  reduceil  by  tartaric  a<id  in  very  dilute 
solution,  not  even  on  boiling  ;  only  as  the  Holutiou 
evaporated  did  reduction  take  place  It  seemed  tn  be  a 
case  of  concentration.  In  the  a(;tual  mordanting  procesd 
the  wool  probably  attracted  both  the  chromic  acid  and  the 
tartaric  aciil  separately,  and  the  two,  in  their  concentrated 
condition  on  the  fibre,  reacted  with  each  other,  aziil 
reduction  occurred.  The  alkalinity  observed  when  using 
bichromate  and  cream  of  tartar  was  greater  than  could  l«; 
ascribed  merely  to  the  production  of  normal  chromate ; 
how  the  alkali  was  formed  was  uncertain.  As  to  the  unequal 
dyeing  of  wool  fibres,  even  alizarin  exhibited  this  to  some 
extent.  As  for  the  greater  action  of  light  on  colours  dyed 
on  overchromed  wool,  it  migiit  lie  due  to  the  chromic  acid 
still  left  on  the  fibre  oxiflising  the  colouring  matter;  it  wxs 
not  to  be  supposed  that  excess  of  chromium  hydroxide 
could  be  responsible  for  any  fading  of  colour.  If  green 
mordanted  wool  was  dyed  yellow  by  means  of  auramine, 
various  shades,  from  green  to  yellowish-green,  could  be 
obtained,  according  to  the  amount  of  dye  used,  but  never 
the  brownish-olive  shade  of  chromium  chromate.  It  was 
therefore  reasonable  to  conclude,  even  from  this  experiment, 
that  on  chrome  mordanted  wool  the  chromic  acid  and 
chromic  hydrate  existed  in  a  state  of  combination  as 
chromium  chromate,  and  not  as  a  mixture.  Moreover,  as 
already  stated,  a  substance  was  undoubtedly  deposited  on 
the  wool  of  an  olive-yellow  or  brownish-yellow  colour,  and 
from  which  hot  water  or  aqueous  sodium  hydrate  or  carbonate 
solution  removed  chromic  acid,  leaving  green  chromium 
hydroxide  behind.  All  these  properties  were  characteristic 
of  the  precipitate  of  chromium  chromate  obtained  by  mixing 
solutions  of  chrome  alum  and  neutral  chromate  of  potash. 
The  point  of  difference  between  Dr.  Knecht  and  the  autho;s 
was  that,  although  the  latter  agreed  with  Dr.  Knecht  in 
thinking  the  chromic  acid  to  be  absorbed  as  such  by  the 
wool  in  the  Jirst  instance,  they  asserted  that  under  the 
ordinary  conditions  of  mordanting  it  soon  became  reduced 
on  the  fibre  to  chromium  chromate.  He  had  never  himself 
seen  a  good  black  obtained  in  practice  by  re-dyeing 
overchromed  wool ;  the  method  proposed  had  to  his 
knowledge  never  been  adopted. 

Mr.  Sharp,  and  later  Mr.  Smithson,  here  interrupted 
the  speaker,  asserting  that  practical  dyers  obtained  the  best 
results  by  using  the  same  mordanting  bath  over  and  over 
again,  adding  bichromate,  &c.,  to  it  from  time  to  time. 
Mr.  Sharp  also  mentioned  incidentally  that  bichromate, 
when  first  introduced  as  a  mordant  .00  years  ago,  was  used 
at  a  strength  of  1  per  cent. ;  before  that  time  a  basic  salt, 
known,  however,  as  "  tartar,"  was  used. 

The  Chairman  at  last  intervened,  and,  at  his  suggestion — 

Professor  Hummel  was  allowed  to  resume  the  thread  of 
his  reply.  He  agreed  that  when  wool  was  mordanted  with 
bichrom'e  and  tartaric  acid,  that  it  was  probably  not 
chromium  hjdroxide,  but  a  basic  salt  that  was  fixed  on  the 
wool.  It  wa"^5  indeed  possible  that  the  peculiar  tint  of  the 
mordanted  cloth  was  due  to  the  presence  of  a  special 
hydroxide  of  chromium,  but  it  seemed  to  him  more 
probable  that  it  was  caused  by  the  presence  of  a  basic  salt. 
A  process  similar  to  the  removal  of  chromium  hydroxide 
with  hvdro<Ten  peroxide,  as  mentioned  by  Dr.  Knecht,  had 
been  long  'used  in  calico-printing ;  Guignet's  green  was 
removed  from  the  "  back-cloths  "  by  treatment  with  very 
dilute  bleaching-powder  solution. 
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OX  THE  ESTIMATION  OF  CHROMIUM  IX  STEEL. 

BY    JOHN    CLARK,    PH.D. 

On  a  former  occasion  I  laid  before  this  Society  Jour.  Chem. 
Ind.  XI.  581  several  new  methods  for  the  estimation  of 
chromium  in  its  alloys  with  iron,  depending  on  the  conversion 
of  the  chromium  into  a  soluble  chromate  without  previous 
solution.  So  far  as  my  former  communication  refers  to 
alloys  which  dissolve  with  difficulty  or  are  only  partially 
soluble  in  acid,  I  have  nothing  further  to  add,  as  the  methods 
described  leave  very  little  to  be  desired  either  on  the  point 
of  accuracy  or  expedition,  but  for  steels  and  alloys  readily 
soluble  in  acid  they  are  somewhat  tedious,  especially  when 
the  metal  is  not  in  a  fine  state  of  division,  on  account  of 
the  time  required  to  convert  the  iron  into  sulphide  before 
the  oxidation  process  can  be  applied.  I  have,  therefore, 
made  further  experiments  with  the  object  of  shortening  the 
time  occupied  in  the  estimation,  without  affecting  the 
accuracy. 

Of  the  methods  in  use  for  the  estimation  of  chromium 
in  steel,  the  most  important,  in  addition  to  the  ordinary 
precipitation  process,  are  those  of  W.  Galbraith  and  Arnold 
and  Hardie. 

Galbraith's  process  (Chem.  News,  Vol.  35,  p.  151)  is 
based  on  the  solution  of  the  steel  in  dilute  sulphuric  acid, 
oxidation  with  permanganate,  and  titration  with  a  salt 
of  iron.  There  can  be  no  doubt  this  is  a  very  rapid 
process,  and  when  the  separated  oxide  of  manganese  is 
filtered' through  asbestos  it  is  fairly  accurate,  especially 
when  the  quantity  of  chromium  present  is  small,  but  it  is 
not  suitable  for  rich  alloys  which  are  difficultly  soluble, 
and  in  experiments  made  some  time  ago  to  apply  a 
modification  of  this  process  to  chrome  ore,  the  results 
obtained  were  frequently  so  low  that  it  was  abandoned. 

Arnold  and  Hardie's  method  (Chem.  Xews,  Vol.  57,  p.  153) 
depends  on  the  precipitation  of  the  chromium  as  phosphate, 
and  they  state  that  good  results  are  obtained  with  small 
quantities  of  chromium,  but  the  process  must  occupy  a 
good  deal  of  time,  as  it  involves  the  solution  of  the  steel 
in  acid,  evaporation  to  dryness,  fusion  with  nitrate  of 
potash  and  carbonate  of  soda,  and  reduction  of  the  soluble 


chromate.  The  precipitation  as  phosphate,  although  tediour, 
is  in  m}'  opinion  superior  to  precipitation  as  oxide  with 
ammonia,  as  Wilm  (Ber.  Deut.  Chem.  12,  2223)  and 
Souchay  (Zeit.  5,  66)  have  shown  that  in  this  way  high 
results  are  invariably  obtained  when  glass  vessels  are  used, 
due  more  especially  to  silica  and  the  difficulty  of  washing 
the  precipitate  fi'ee  from  impurities  and  to  the  tendency  to 
oxidation  when  traces  of  lime  are  present. 

In  addition  to  these,  a  colorimetric  method  has  been 
proposed  by  T.  W.  Hogg,  (Jour.  Chem.  Ind.  X.,  p.  340) 
which  consists  in  dissolving  the  metal  in  acid,  and  com- 
paring the  colour  with  that  given  by  a  steel  containing  a 
known  quantity  of  chromium.  For  comparative  purposes, 
this  is  a  rapid,  and  in  certain  cases  a  useful  method,  but 
the  colour  of  the  iron  solution  has  to  be  taken  into  account, 
and  it  is  only  capable  of  limited  application. 

The  methods  which  I  have  to  propose  involve  the  solution 
of  the  alloy  in  hydrochloric  or  sulphuiic  acid,  and  the 
subsequent  precipitation  of  the  chromium  in  a  condition 
suitable  for  oxidation. 

Phosphate  Process. 

When  it  is  necessary  to  estimate  chromium  in  presence 
of  a  large  quantity  of  a  ferrous  salt,  as  is  usually  the  case  in 
steel,  one  of  the  best  methods  of  concentrating  the  chromium, 
and  obtaining  it  in  a  condition  suitable  for  the  oxidation 
process,  is  to  precipitate  it  as  phosphate.  For  this  purpose 
from  2  to  5  grms.  of  the  alloy  are  dissolved  in  dilute  HCl. 
(sp.  gr.  1  •!),  and  to  the  solution,  which  does  not  require 
to  be  filtered  or  evaporated,  ammonia  is  added  till  a  slight 
permanent  precipitate  is  obtained.  A  quantity  of  phosphate 
of  sodium  is  then  added  (about  1  grm.  is  generally  suffi- 
cient) in  excess  of  what  is  required  to  combine  with  the 
chromium,  and  about  twice  this  quantity  of  hyposulphite  or 
sulphite  of  sodium,  and  the  whole  is  boiled  for  about 
10  minutes.  The  precipitate  is  then  filtered  off,  washed, 
dried  and  ignited  at  a  low  heat  to  prevent  the  particles  from 
agglomerating  and  becoming  bard.  When  hyposulphite  i* 
used,  the  precipitate  contains  free  sulphur,  which  renders 
it  necessarj'  to  ignite  it  in  a  porcelain  crucible.  On  that 
account,  I  prefer  the  sulphite,  as  the  precipitate  can  be 
ignited  in  tbe  platinum  crucible  in  which  the  oxidation 
process  is  carried  out,  but  in  either  case  the  whole  of  the 
chromium  is  precipitated .  The  ignited  precipitate  is  crushed, 
if  necessary,  then  mixed  in  a  platinum  crucible  with  about 
8  times  its  weight  of  finely  pulverised  caustic  soda  and 
calcined  magnesia,  in  the  proportion  of  3  of  soda  to  2  of 
magnesia.  The  crucible  and  contents  are  then  exposed  for 
about  half-an-hour  to  a  low  Eunsen  flame,  when  oxidation 
should  be  complete. 

The  contents  of  the  crucible  are  now  transferred  to  a 
porcelain  basin  and  boiled  gently  with  water,  and  u  few 
drops  of  peroxide  of  hj'drogen  if  there  is  any  appearance  of 
manganese.  The  insoluble  is  then  filtered  off,  and  the 
chromic  acid  is  titrated  with  ferrous  ammonium  sulphate. 
As  a  little  chromium  sometimes  escapes  oxidation  or  is  not 
completel}'  dissolved,  it  is  advisable  to  ignite  the  insoluble 
and  re-fuse  it  with  an  equal  bulk  of  the  magnesia  mixture, 
when  every  trace  of  chromium  is  extracted  with  water. 

Three  samples  of  steel  from  the  Hecla  Works,  Sheffield, 
gave  the  following  results  by  this  process : — 

A.  Sample. 

Chromium, 
Per  Cent. 
3  grms.  steel  with  phosphate  and  hyposulphite  gave  . .    1'44 
3  grms.  steel  with  phosphate  and  sulphite  gave 1*45 

B.  Sample. 

Chromium. 
Per  Cent. 
2  grms.  steel  with  phosphate  and  hyposulphite  gave. .    5"35 
2  grms.  with  phospli'iti*  and  sulphite  gave 5  "37 

C.  Sample. 

Chromium. 
Per  Cent. 
2  grms.  »t*>el  with  phosphate  and  hyposulphite  gave, .    3'40 
2  gi-m-i.  steel  with  phosphate  and  sulphite  gave 5'3a 


Iprii29.i8fr8.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


341 


Sii.riiiTK  I'hockss. 

Tlio  chromium  in  stfd  and  soluhli-  alloys  iiiiiy  also  be 
pri'cipitiited  as  basic  siilpliite  iiisteail  of  |)li()s[)ii  ito. 

Wlu'ii  a  iR'Utral  cliroiiiic  salt  is  boili'd  with  excess  of 
sulphite  of  sodium,  the  whole  of  the  chromium  is  precipitated 
as  basic  sulphite,  and  on  ignition  it  is  converted  into  oxido 
of  chromium. 

To  ascertain  whether  this  method  could  he  applied  to  the 
<iuaiititative  estimation  of  chromium  in  solutions  from  which 
4ill  the  metals  except  chromium  and  alkaline  salts  had  been 
removed,  the  followinj;  experiments  were  made  :  — 

Known  (juantities  of  bichromate  of  potash  were  acidified 
■with  HCl  reduced  with  sulphurous  acid,  the  excess  of  which 
Mas  expelled,  then  neutralised,  and  bo.ieil  with  suljihitd  of 
sodium,  and  the  jirecipitate  of  basic  sul|)tiite  washed,  dried, 
ipnited,  and  weifjhed.  When  the  free  acid  is  neutralised 
with  carbonate  of  soda,  and  no  ammoniacal  salts  are  present, 
•excess  of  sulphite  of  sodium  does  no  harm,  but  when 
ammonia  is  used  for  neutralisation,  or  when  ammoniacal 
«alts  are  present,  it  is  necessary  to  add  the  sulphite 
cautiously,  and  to  stop  as  soon  as  a'.nmonia  is  given  off,  as 
the  decomposition  of  the  sulphite  of  ammouium  is  apt  to 
re-dissolve  a  small  quantity  of  the  chromium.  The  preci- 
pitated basic  sulphite  is  dense  and  easily  filtered.  Towards 
the  end,  however,  the  washings  sometimes  become  slightly 
turbid,  but  the  actual  quantity  of  oxide  of  chromium  which 
passes  through  the  filter  is  very  minute.  To  obtain  this 
small  quantity,  the  filtrate  is  boiled  with  a  little  ammonia, 
and  the  precipitate  is  collected  on  a  separate  filter,  washed, 
dried,  and  ignited  along  with  the  other. 

EXPKKIIIENTS. 


K,Cr20;  Taken. 


Oxide  of  Chromium 
Found. 


Oxide  of  Chromium 
Theory. 


(.\.)  1  grra. 
(B.)  Igrm. 


0-5193 
0-5200 


0-5186 
0-5186 


These  results  indicate  that  chromium  can  be  correctly 
estimated  in  this  way,  and  owing  to  the  density  of  the 
precipitate,  and  the  ease  with  which  it  is  washed,  the  results 
ure  in  my  opinion  more  accurate  than  by  the  ordinary 
method  of  precipitation  with  ammonia.  In  applying  this 
process  to  steel,  from  2  to  5  grms.  are  dissolved  in  dilute 
HCl,  and  carbonate  of  sodium  is  added  to  the  solution  till  -. 
permanent  precipitate  is  obtained.  This  precipitate  is 
dissolved  in  a  drop  or  two  of  HCl,  and  sulphite  of  sodium 
is  then  added  gradually  in  small  quantities  at  a  time,  and 
the  solution  boiled  till  there  is  no  smell  of  sulphurous  acid. 
As  soon  as  the  free  acid  is  completely  taken  up,  the  basic 
sulphite  of  chromium  is  precipitated  along  with  some  iron. 
When  the  whole  of  the  chromium  has  been  thrown  down, 
the  fuither  addition  oi'  sulphite  of  sodium  is  unnecessar}-, 
and  the  precipitate  may  be  filtered,  washed  as  far  as 
necessary,  dried,  ignited  in  a  platimim  crucible,  and  the 
oxide  of  chiomium  converted  into  chromic  acid  with  soda 
and  magnesia,  then  dissolved  in  water  and  titrated  as 
already  described.  Should  there  be  any  doubt  about  the 
completeness  of  the  separation  of  the  chromium,  more 
sulphite  of  sodium  may  be  added  to  the  filtrate  aad  the 
solution  boiled  till  a  small  precipitate  is  obtained,  which 
may  be  treated  along  with  that  already  produced.  The 
impure  oxide  of  chromium  got  in  this  way  is  specially 
suitable  for  the  oxidation  process,  as  it  is  in  a  fine  state  of 
division  and  has  no  tendency  to  agglomerate  when  ignited 
at  a  low  heat.  The  samples  of  steel  above  referred  to  gave 
the  following  results  by  this  process  : — 


Quantity  taken. 


Chromium  Found. 


A.  3  gruis. 

B.  2  grms. 

C.  2  grnis. 


Per  Cent. 
1-16 


0-37 
5-39 


The  chromium  in  :{  jrrms.  of  A  Htcel  was  alno  estimaleil 
gruvimelrically  by  reducing  the  alkaline  chromatc  obtained 
as  above  describetl,  jirecipitating  as  basic  Hulphite  and 
weighing  as  oxiile,  when  !•  Im  per  cent,  of  chromium  vaiH 
obtained. 

I  have  also  tri.d  to  pricipit.te  the  ehromium  as  acetate, 
without  oxidising  the  firrous  salt,  but  I  found  this  procettn 
more  troublesome,  anil  the  results  were  lowi-r  than  IboKj 
obtained  by  the  methods  which  I  have  descriU-d. 

DisrrssioN. 

The  Cm  viiiMAN  said  that  the  estimation  of  chromium  had 
been  made  a  subject  of  upecial  research  by  Dr.  Clark,  and 
they  must  all  have  derived  benefit  from  this  explanation  of 
this  new  analytical  method.  He  would  like  to  ask  which 
of  the  methods,  borax  or  soda-magnesia,  gave  the  better 
results. 

Mr.  Kkrk  Slid  that  this  method  neemed  specially 
applicable  to  the  estimation  of  chromium  in  pig-iron. 

Dr.  J.  Cla.uk  in  reply  said  that  the  only  point  that  had 
apparently  been  raised  was  with  regard  to  the  relative 
merits  of  the  borax  and  soda-magnesia  methods.  The 
borax  method  was  much  more  tedious  and  troublesome. 
He  believed  that  they  were  capable  of  giving  equally  correct 
results,  but  he  was  certain  that  a  trial  of  both  methods 
would  ultimately  result  in  the  adoption  of  the  soda-magnesia 
process. 


-mneoccow*— - 


r(JlNTS  IN  THE  MANUFACTCKE  OF  MLNEEAL 
WATERS. 

BY    W.    ZIXKEISEX,   PH.D.,  B.SC. 

The  chemical  and  physical  principles  involved  in  the  manu- 
facture of  aerated  beverages — saline  or  saccharine  solutions 
artificially  charged  with  carbon  dioxide — are  well  known  to 
those  trained  in  science.  The  actual  production  of  these 
beverages  is  not  always  in  the  hands  of  individuals  so 
trained,  a  fact  which  may  be  made  to  account  for  the 
differences,  as  regards  purity  and  excellence,  in  the  aerated 
waters  submitted  bj-  the  various  manufacturers.  The 
manufacture  of  an  aerated  water  which  owes  its  charms 
solely  to  certain  bubbling  and  fizzing  propensities,  is  not  a 
difficult  matter,  being  freijuently  engaged  in  by  those  who 
have  little  or  no  knowledge  of  any  of  the  principles  involved. 
The  production  of  a  really  high-class  beverage  is  not  quite 
so  easy  ;  to  attain  this  end  certain  points  must  be  attended 
to  in  the  manufacture,  and  it  is  to  some  of  these  points  that 
I  would  draw  your  attention  to-night.  It  not  being  my 
intention  to  enter  into  a  detailed  description  of  the  various 
forms  of  machinery  from  time  to  time  devised  for  the 
manufacture  of  aerated  waters,  I  shall  confine  my  remarks 
to  a  special  type  of  mineral-water  plant,  which  may  be 
regarded  as  the  most  perfect,  in  so  far  as  the  manufacture 
of  really  high-class  beverages  is  concerned  ;  it  is  of  special 
interest,  moreover,  as  being  the  only  system  adapted  for  the 
accurate  and  scientific  reproduction  of  natural  mineral 
waters.  This  branch  of  the  aerated  water  industry  is  one 
of  cousilerable  complexity,  and  its  exercise  must  needs 
remain  in  the  hands  of  those  sufficiently  versed  in  chemical 
methods  to  cope  with  its  difiiculty. 

This  system  of  machinery  is  by  no  means  novel, 
on  the  contrary,  it  is  one  of  the  oldest,  being  practically 
the  same  as  tiiat  originally  adojited  by  Dr.  Struvc  more 
than  half-a-century  ago,  when  he  turned  his  scientific 
investiirations  in  connection  with  the  imitation  of  natural 
mineral  waters  to  practical  account.  In  Germany,  where 
the  production  of  artificial  mineral  waters  has  reached 
a  high  st.\ndard  of  eftieiency,  this  type  of  machinery  is  still 
emplovtd  by  all  makers  of  standing.  The  .system,  apart 
from  some  triding  alterations,  has  thus  remained  the  same  ; 
it  has  stood  the  test  of  time  and  no  further  testimony  to  its 
excellence  is  necessary.     As  far  as  I  am  aware  its  employ- 
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ment  in  Great  Britain  is  limited  to  a  very  few  firms,  the 
niajoritj'  of  manufacturers  giving  the  preference  to  a 
somewhat  different  system  which  has  advantages  of  its  own. 
There  are,  ftrictly  speaking,  three  stages  in  the  manufac- 
ture of  aerated  waters,  in  describing  which  I  shall  adhere  to 
the  class  of  machinery  exemplitied  by  the  accompanying 
sketch.  In  order  to  enable  you,  however,  to  draw  a  com- 
parison between  this  and  the  other  sj-stem  and  to  form  an 
opinion  with  regard  to  their  respective  merits,  I  shall 
endeavour  to  make  clear  to  you  in  what  respects  they  differ. 
The  three  stages  in  the  manufacture  to  which  I  have  referred 
are : — 

1.  The  generation  of  carbon  dioxide. 

2.  The  compression  of  the  carbon  dioxide. 

3.  The  impregnation  of  water  cr  saline  solutions  thereby. 
The  carbon  dioxide  required  for  the  aeration  of  the  water  is 
almost  invariably  produced  by  the  action  of  sulphuric  acid 
on  one  or  other  of  the  natural  carbonates,  such  as  magnesite, 
dolomite,  marble,  or  ordinary  whiting.  A  given  weight 
of  the  ground  carbonate  is  introduced  by  the  opening 
(Fig.  1  A)  into  the  generator  (.Fig.  1),  an  iron  vessel  lined 
with  pure  lead  and  fitted  with  a  pressure-gauge  and  safety- 
valve.  It  is  there  thoroughly  mixed  with  water  by  means 
of  an  agitator,  the  shaft  of  which  (Fig.  1  B)  passes  through 
the  cover  of  the  generator  in  a  vertical  direction.  The 
arrangement  for  admitting  the  acid  is  so  constructed  that 
the  necessary  quantity  is  first  introduced  through  the 
opening  (Fig.  1  a)  into  a  small  drum-shaped  vessel 
(Fig.  1  C)  communicating  with  the  generator  by  means  of 
a  pipe  ordinarily  closed  by  a  screw-valve  (Fig.  1  b)  worked 
from  the  outside.  The  openings  (Fig.  1  A  and  a)  are  now 
securely  closed,  and  the  screw-valve  b  preventing  the 
entrance  of  the  acid  from  the  vessel  C  into  the  generator  is 
gra-lually  opened,  the  addition  of  the  acid  being  so  regulated 
as  to  maintain  a  constant  stream  of  gas.  In  this  system  it 
is  customary  to  maintain  a  considerable  pressure  of  gas 
within  the  generator  in  order  to  prevent  the  entrance  of 
any  of  the  solutions  contained  in  the  purifiers  through 
which  the  gas  has  to  pass  next.  After  the  reaction  is 
complete,  the  sulphate  formed  can  be  discharged  by  opening 
the  tap  of  the  waste-pipe  P.  The  thorough  purification  of 
the  carbon  dioxide,  only  too  frequently  neglected,  must  be 
regarded  as  one  of  the  principal  features  in  the  manufac- 
ture of  high-class  waters.  The  earthy  carbonates  emploj-ed 
almost  invariably-  contain  certain  proportions  of  bituminous 
or  other  organic  matters,  which  when  acted  upon  by  an 
acid  give  rise  to  various  volatile  products.  Unless  these 
are  removed  from  the  carbon  dioxide  the  gas  will  have  a 
foul  and  earthy  taste  in  itself  sufficient  to  render  the 
beverages  impregnated  therewith  unpalatable.  Traces  of 
sulphides  frequently  present  in  the  natural  carbonates  evolve 
sulphuretted  hydrogen,  which  is  still  more  objectionable. 
By  using  a  very  pure  carbonate,  such  as  sodium  bicarbonate, 
these  contaminations  might  be  avoided,  but  even  then  the 
gas  would  have  to  be  passed  through  a  purifier  in  order  to 
retain  any  impurities  carried  over  mechanically.  The  use 
of  bicarbonate  of  soda  for  the  purpose  of  generating  carbon 
dioxide  is,  however,  limited  owing  to  its  high  price,  and  the 
regeneration  of  the  sulphate  formed  in  such  quantity  and 
qualitj'  as  to  be  sufficient  recompense,  I  mean  financially, 
for  the  high  initial  expense  of  the  bicarbonate  is  not  so 
simple  and  convenient  as  many  interested  in  this  question 
seem  to  imagine.  B3-  using  efficient  purifiers  a  pure  gas 
can  easily  be  obtained  from  the  natural  carbonates.  In 
order  to  effect  this  purification  the  gas  after  leaving  the 
generator  is  passed  through  three  or  more  cylindrical 
purifiers  (Fig.  2  A,  B,  C),  the  first  (C)  and  third  (A)  of 
which  contain  solutions  of  sodium  carbonate,  the  centre  one 
(B)  being  filled  with  charcoal.  Should  traces  of  sulphides 
be  present  in  the  carbonate  employed,  a  cylinder  con- 
taining an  alkaline  solution  of  ferrous  sulphate  would 
have  to  be  added  to  this  system  in  order  to  remove  the 
sulphuretted  hydrogen  formed.  Another  impurity  not  so 
objectionable  in  ordinary  aerated  beverages,  but  one  which 
should  be  reduced  to  a  minimum  in  well  mauufaotured 
waters,  IS  atmospheric  air.  I  may  state  that  it  would  be 
impossible  to  manufacture  a  chalvbeate  water  intended  to 
keep  for  any  length  of  time  without  removing  the  air  both 
from  the  carbon  dioxide  and   the   water  employed   in  its 


manufacture.  But  even  a  good  aerated  water  ought  to  be 
charged  with  carbon  dioxide  containing  only  a  trifling 
admixture  of  air.  In  order  to  procure  air-free  carboQ 
dioxide  the  pipe  leading  from  the  generator  to  the  purifiers 
is  closed  during  the  first  few  minutes  after  the  acid  has  been 


allowed  to  enter.  Whenever  gas  of  a  sufficient  pressure 
has  collected  in  the  generator  the^mixture  of  carbon  dioxide 
and  air  thus  formed  is  allowedj  to  blow  off  by  slightly 
unscrewing  the  cover  of  the  opening,  a  process  which  may 
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be  repeated  until  all  tiie  iiir  hu.s  been  expelled  from  the 
generator.  After  pussiiifj  tliriiiijrh  tiie  puriliers  tlie  gas 
enters  the  gas  liolders,  V\fi.  4  (.\,  H),  strong  cylindrieul 
vc8.><els  of  copper  lined  internally  with  tin  in  whicli  it  is 
compresBed  by  means  of  water  driven  into  the  cylinders  by 
the  force  pump  (  Fig.  3  .\),  the  water  for  this  pur|)ose  being 
derived  from  the  tank,  (I'ig.  •'{  15).  I  would  at  this  point 
draw  your  attention  to  the  fact,  that  the  carbon  dioxide 
at  no  tinu!  passes  through  a  pumj)  as  in  tlic  otlier  systems 
of  machinery,  no  contamination  is  therefore  possible.  The 
gas  contained  in  the  holders  is  ordinarily  maintainrd  at  a 
pressure  of  from  about  -1^  to  K  atmosplicres  according  to 
the  nature  of  the  beverages  which  are  to  be  charged.  These 
gasholders,  of  which  there  may  be  any  number,  are  each 
supplied  with  an  independent  system  of  piping  in  order 
that  gas  of  dilYerent  i)ressures  niaj'  be  collected  in  the 
separate  holders.  VVe  have  now  arrived  at  the  last  stage 
of  the  manufacture,  viz.,  the  actual  aeration  of  the  water. 
The  aeration  is  conducted  in  egg-shaped  copper  ves.sels 
lined  with  the  purest  tin  procurable.  This  type  of  mixer 
or  condenser  (Fig.  5  A),  consists  of  two  parts  bolted  together 
in  order  that  repairs  in  the  interior  of  the  vessel  may  be 
conveniently  carried  out  by  taking  these  parts  asunder. 
The  mixers  are  fitted  with  a  pressure  gauge  (Fig.  5  r/),  and 
an  agitator  the  shaft  of  which  (Fig.  5  b),  passes  through 
them  in  a  horizontal  direction.  The  water  taken  direct 
from  a  tin  lined  cistern  (Fig.  6  A),  in  which  it  has 
collected  after  passing  through  the  double  charcoal  filter 
(Fig.  6  B),  is  introduced  into  the  mixer  at  the  orifice 
(Fig.  .")  H),  by  means  of  an  india-rubber  hose  connected 
with  the  cistern  by  a  system  of  pure  tin  piping.  When 
the  mixer  is  full  of  water,  the  orifice  U  is  firmly 
closed,  and  compressed  carbon  dioxide  admitted  from  the 
gas  hold'-T  by  the  pipe  (Fig.  .">  D)  passing  into  the  top 
part  of  the  mixer,  the  tap  of  the  discharge  pipe  (not 
shown)  passing  from  the  lower  part  of  the  mixer  being 
opened  simultaneously  by  which  means  a  certain  part  of 
the  water  originally  contained  in  the  mixer  is  forced  out, 
its  place  being  taken  by  compressed  carbon  dioxide.  This 
reduction  in  the  quantity  of  water  is  necessary  to  allow  a 
certain  space  for  the  gas  with  which  it  is  to  be  impregnated. 
After  sufficient  water  has  been  forced  out,  which  is  deter- 
mined by  measurement,  the  discharge  pipe  is  closed,  and 
the  agitator  set  in  motion,  gas  being  admitted  continuously. 
Owing  to  the  absorption  of  the  gas  by  the  water  the 
pressure,  as  seen  by  the  indicator  of  the  gauge,  is  gradually 
reduced.  At  a  certain  point,  however,  the  pressure  of  gas 
inside  the  mixer  again  rises  and  continues  to  do  so  until  as 
much  gas  has  been  absorbed  by  the  water  as  it  is  capable 
of  taking  up  under  existing  conditions  of  temperature  and 
pressure.  The  supply  of  gas  is  now  shut  off,  the  agitator 
thrown  out  of  gear,  and  the  gaseous  mixture  consisting  of 
carbon  dioxide  and  air  allowed  to  escape  by  slightly  raising 
the  cover  of  the  opening  B.  This  preliminary  charge  is 
necessary  in  order  to  free  the  water  from  air.  In  manufac- 
turing mineral  waters,  in  which  all  but  minute  traces  of  air 
are  objectionable,  this  preliminary  charging  may  have  to  ■ 
be  repeated.  After  blowing  off,  the  orifice  B.  is  finally 
closed,  the  gas  again  admitted  and  thoroughly  incorporated  ' 
with  the  water  by  means  of  the  agitator  until  the  indicator 
of  the  gauge  remains  constant  at  a  pressure  of  from  about 
4|  to  7  atmospheres,  the  charge  being  varied  according  as 
the  beverage  is  intended  to  be  filled  into  bottles  or  syphons. 
Supposing  a  saline  carbonated  water  is  to  be  manufactured 
instead  of  a  plain  carbonated  water,  the  solution  of  the 
salts  accurately  measured  is  introduced  into  the  mixer  by 
the  opening  B.  after  the  preliminary  discharge  of  the  pure 
water  previous  to  the  process  of  aeration.  The  capacity  of 
the  mixer  and  the  amount  of  the  water  let  off  being  known 
with  accuracy,  the  production  of  beverages  of  any  given 
composition  can  be  effected  without  difficulty.  The  advan- 
tage of  the  system  in  this  respect  will  be  apparent  to  you 
when  the  manufacture  of  mineral  waters  comes  to  be  con-  . 
sidered.  After  aeration  is  complete,  the  operation  of  filling 
into  bottles  or  syphons  is  proceeded  with,  and  no  fresh 
charge  of  aerated  water  can  be  introduced  into  the  mixer 
until  the  whole  of  the  water  has  been  bottled  ;  this  system 
of  machinery  is  consequently  termed  the  discontinuous  or 
intermittent  system  to  distinguish  it  from  that  ordinarily  in   ! 


use,  in  the  employmiMjt  of  which  no  such  interruption  in 
the  cliarging  is  ntecssary  p.s  the  chargiiig  can  proceed 
simultaneously  with  the  botthng.  Before  I  proceed  to  com- 
pare the  system  I  hiv,-  just  described  with  the  "  continuous  " 
system  I  woul.l  call  your  attention  to  the  fact,  that  during 
the  whole  of  the  process  the  chances  of  metallic  contamina- 
tion are  reduced  to  a  minimum  All  the  vessels  arc  lined 
with  pure  tin  exc.pt  the  generator.  wh<-reas  the  piped 
conveying  the  water  and  the  fiuished  beverages  conuist 
wholly  of  tin.  Fig.  7  shows  a  common  type  of  bottle- 
filling  machine,  into  u  description  of  which  it  will  not  be 
necessary  to  enter. 

The   system  of  machinery  ordinarily  employed  in  this 
country   differs    from    that  just  described  in  so  far  as  the 
intermediate  stage,  the  compression   of  the  gas   in  special 
gas  holders,  is  omittc  d.     The  gas  passes  from  the  generator 
or  purifiers  into  a  gasholder  similar  to   those  employed  in 
gas  works,  in  which  it   is   kept   under  little  or   no  pressure. 
From  this   gasholder  the  gas  is  drawn  by   a  pump,  which 
forces  it  into  the  mixer,  a  vessi-l  similar  in  construction  to  the 
mixer  employed  in  the  "  discontinuous  "  system  but  being 
much  smaller  and  devoid  of  the  orifice  (Fig.  5  B)  through 
which  water  and   solutions  are  introduced  according  to  the 
procedure  adopted  in  the  latter  system.     Water  or  saline 
solutions  are  likewise  forced  into  the  mixer  by  means  of  a 
pump,  the  mixture  of  gas  and  water  thus  forced  in  being 
kept  in   motion    by   an   agitator   similar   to   that   already 
described.       In   this    system   the  filling    into   bottles   can 
commence  as  soon  as  the  charge  is  up  and  need  not  be 
interrupted,  as  the  charge   is  being  constantly  renewed  by 
the  force  pumps  attached  to  the   mixer.     The  continuous 
system  has  certain  advantages  ;    it  is  simpler  and  cheaper 
in  its  working,  and  well  adapted  for  manufacturing  ordinary 
ai'rated  waters  on  this   account.    Its  disadvantages  are  .is 
follows  :  Both  gas  and  water  have  to  pass  through  pumps, 
there  is  consequently  more  chance  of  contamination  ;  again, 
in  working  continuously  it  is  not  possible  to  remove  the  air 
from    the    water    or    saline    solutions    employed,    thus    the 
beverages   aerated  according   to   this   method   contain   in 
addition  to  carbon  dioxide  considerable  quantities  of  air. 
Such  beverages  soon  part  with  their  carbonic  acid  whenever 
the   pressure   is   released.      The   employment   of   Struve's 
system  is  likewise  attended    with   certain    disadvantages. 
The   frequent   blowing   off  of   carbon    dioxide    would  be 
considered  wasteful  if  financial  considerations  alone  were 
taken  into  account ;  the  impossibility  of  filling  the  mixer 
during  the  process  of  bottling  must  likewise  be  regarded  in 
the  light  of  a  disadvantage,  as  this  circumstance  in  itself 
necessitates  the  employment  of  a   much   more   extensive 
plant  than  is  usual  with  the  continuous  system.     It  miy  be 
said   then,  that  for    the   production   of    ordinary   aerated 
beverages    the    continuous    system    will     be    adopted    in 
preference    to    the    other,   affording    as    it    does    certain 
advantages  in   regard   to  economical  and    cheap  working 
which  will  better  enable  manufacturers  to  meet  the  demand 
for  a  cheap  article.     The  discontinuous  system,  on  the  other 
hand,    stands    unrivalled  in   as   far  as  the  quality  of  the 
finished  product  is  concerned  ;  it  is  capable  of  manufac- 
turing beverages  of   the  highest  class  when  employed  by 
men  scientifically  trained,  and  is  the  only  system  by  means 
of  which  the  waters  of  mineral  springs  can  be  reproduced 
artificially.     Apart  from  the  aeration,  there  is  very  little 
difficulty    in    producing    the    simpler    forms    of    aerated 
beverages  in  use.     Simple  as  these  are,  certain  manufac- 
turers have  nevertheless  taken  it  upon  themselves  to  further 
simplify  them  by  omitting  what  most  people  would  regard  as 
essential   constituents.     Much  discussion   has   lately  been 
raised  with  regard  to  the  question  what  soda  water  actually 
is    or    should    be,    inasmuch    as    certain    individuals    were 
convicted  for  selling  a  beverage  labelled  soda  water  which 
on  analysis  proved  to  be  devoid  of  soda.     Convictions  of 
this  kind  can  only  be  regarded  as  furthering  the  intere- 
of  conscientious  and  reliable  makers  who  actually  supp' 
what  they  pretend  to  supply.     The  want  of  discriminatioa 
shown  by  the  public  at  large  in  regard  to  such  matters 
must  in  a  great  measure  be  held  liable  for  shortcomings  of 
such  a  kind.     Most  people  are  satisfied  as  long  as  they  get 
a  beverage  that  "  pops  "  and  "  fizzes,"  provided  it  be  cheap 
enough;    this   fact,   however,   by   no   means   ju?tifies   the 
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adopiion  of  a  wrong  precedent,  viz.,  that  soda  water  need 
not   contain   any   soda.     If   such   a   precedent   were   once 
created  there  is  no  saying  what  advantage  might   be  taken 
of    it.     The   omission   of    soda   in    soda   water   has   been 
defended  in  various  ways  by  those  concerned,  some  justify 
their  action  on   the  grounds  that  "  it   is   always   done,"  or, 
as   in  this  case,  "  not   done,"  with   other  words,  that   it  is 
customary  to   sell   plain   carbonated  water  as   soda  water ; 
others  again,  imbued  with  a  feeling  of  universal  benevolence, 
omit  the"  soda  entirely  in  the  interests  of  humanity,  as  in 
their  opinion  people  prefer   plain  aerated   water  to  soda 
water.     As   regards   the  former  defence,  I  can  only  say 
that  soda  is  invariably  added  by  conscientious  and   reliable 
manufacturers,  and  only  the  products  of  such  firms  can  be 
taken  as  standards.     The  benevolence  again  in  the  latter 
defence  appears  to  be  of  a  somewhat  questionable  nature, 
leading,   as   it   does,   to    the   sale   of    goods    under   false 
pretences.     Some  other  most  amusing  defences,  disclosing 
an  alarming   amount   of   ignorance  on   the   part  of   those 
offerins  them,  have  lately  heen  put  forward.     One  manu- 
facturer of   12   years'  standing  stated   that   the    soda  was 
destroyed   by  the   carbonic   acid  ;  he   did   not    state  what 
became  of   it.     In  another   case   of   a   similar   kind,  tried 
quite  recently,  the   statement  was   put  forward   that  soda 
water  was  manufactured  in  various  ways,  there  not  being 
any  law  regulating  it ;  in  the  present  instance  the  gas  was 
prepared  from  bicarbonate  of  soda,  which  was  injected  into 
the  water,  and  with  the  escape  of  the  gas  on  the  cork  being 
withdrawn   there  would  be  an  escape   of   bicarbonate  of 
soda.      The   law    having   definitely   decided   that   soda   in 
the  form  of  bicarbonate  must  be  present  in  soda  water,   { 
the  question  now  comes  to  be  how   much  must  the  water  \ 
contain.    The  pharmacopoeal  strength  of  30  grains  per  pint, 
of  sodium  bicarbonate,  would  be  unsuitable,  and  is  only 
manufactured  when  specially  requested.     Half  the  pharma- 
copoeal quantity,  15  grains  per  pint,  or  7;^  per  bottle,  seems 
to  provide  a  suitable  beverage  for  ordinary  wants;  at  least,   | 
I  am  aware  of  large  quantities  of  such  soda  water  being  j 
consumed.     I  am  inclined  to  think  that   far  too  much  has   | 
been    made  of    the    question,  "how    much  soda    must    be 
present  in  soda  water  ?  "     As  far  as  I  am  aware  no  con- 
victions have  taken  place  for  adding  too  little  soda  to  the 
water,  and   in   the  absence  of   any  official  standard  each   I 
manufacturer  is  perfectly  justified  in  meeting  the  wants  of  ; 
his  customers  by  regulating  the   quantity   of   soda  in   his 
soda  water.     Whether  the  presence  of  only  a  small  quantity 
of  soda,  say  1  grain  per  bottle,  would  lay  a  manufacturer 
open  to  attack,  1  am  inclined  to  doubt.     The  saline  con- 
stituents of  potash  and  lithia  waters  must,  of  course,  be 
reo-ulated  in  a  similar  manner.     When  so  much  discussion 
ha's  arisen  over  the  simple  question  as  to  the  composition 
of  soda  water,  what,  then,  can  he  say  with  regard   to  the 
constituents    of     that    nondescript    beverage    "  seltzer "  ? 
"Seltzer"    means   simply   nothing;    the   term   may   be   a 
corruption   of  the   words   seltz,   selters,    seidlitz ;  and   the 
"  seltzers  "  placed  on  the  market  vary  more  with  regard  to 
their  composition  than  any  other  beverage  of  this  class. 
People   who    drink    "  seltzer "   instead   of    soda  water  no 
doubt  think  they  are  getting  something  special,  but  I  am 
inclined  to  doubt  whether  thi.^y  know  what  they  are  getting, 
or  even  what  they  expect  to  get,  inasmuch  as  the  beverages 
of    the    "seltzer"    class   may    have   any   composition.      I 
think    there   is    little    doubt,   however,   that    it    was   the 
popularity  enjoyed  by  the  natural  water  of  the  celebrated 
spring  situated  at  Xiederselters,  Nassau,  exported  in  brown 
stone  bottles,  that  originally  gave  birth  to  the  empyrical 
"  seltzers."      On  the  continent,  the  "  selters  "  water  sold 
by  rehable  makers  is  an  exact  reproduction  of  the  Nassau 
water,  and,  as  such,  is  drunk  in  preference  to  soda  water  by 
by  a  great  many.     This  water  has  special  properties  not 
possessed  by  soda  water,  and  its  composition,  regulated  by 
the   analysis  of    the  natural  water,  is  a  constant  one,  at 
least  as  far  as  the  products  of  good  makers  are  concerned. 
In  addition  to  these  genuine  "  selters  "  waters,  numerous 
inferior  waters,  of  similar  designation,  are  placed  upon  the 
continental  market  by  inferior   makers,  who   do   not  follow 
the   composition   of    the    natural    sprmg.      Of  the   three 
springs,   situated    respectively    at   Xiederselters,    Okarbeu 
^(the  water  of  which  is  termed  occa-;ionaily  "  seizerwasser)," 


and  Seidlitz  or  Sedlitz,  only  the  first  mentioned  yields  a 
type  of  water  suitable  as  an  everyday  beverage.  In  case, 
then  the  "  Seltzers  "  pretend  to  be  imitations  of  a  natural 
water,  it  is  this  spring  that  should  serve  as  a  model.  The 
Selzer  (Okarben)  water,  with  which  they  would  correspond 
in  name,  is  not  fitted  for  daily  or  frequent  consumption, 
much  less  the  seidlitz  water.  The  composition  of  the  three 
springs,  given  in  parts  per  10,000,  is  as  follows  :— 

Salts  stated  as  Anhydrous. 


Nieder- 
selters. 


Okarben 
(Selzer). 


Sedlitz. 


Sodium  iodide 0-00033 

Sod  lum  bromide 0 '  0091 

Potassium  chloride 0'200 

Ammonium  cliioride 0'052 

Sodium  chloride 23'222 

Lithium  chloride '  O'OSO 

Potassium  sulphate 6'435 

Barium  sulphate 0'027 

Strontium  sulphate ■  0-002 

Magnesium  sulphate ! 

Sodium  sulpiiate 

Calcium  sulphate . 

Sodium  bicarbonate •  12'518 

Magnesium  bicarbonate 3'081 

Calcium  bicarbonate '      4i'4!38 

Ferrous  bicarbonate 0"0t.2 

Manganous bicarbonate  .. ..         0'007 

Sodium  nitrate |      O'OSl 

Sodium  phosphate i      0 "  008 

Silicicaeid |      0-212 

Alumina '      O'COIS 

Organic  matter ; 

Total  solids j  41-3S2 


o-oooi 

.. 

0-0017 

.. 

0-279 

.. 

0-053 

.- 

12-650 

2-722 

0-021 

0-616 

.  9- 194 

0-017 

0-0005 

0-024 

169-133 

0-81? 
4-123 
18-518 
0  132 
0'022 
0-012 
0-0066 
0-135 
0-0004 


33-04 
7-936 


16-627 


37-436 


238-780 


On  comparing  the  constituents  of  these  three  springs  we 
shall  find  that  the  first  two  are  somewhat  similar,  whereas 
the  third  (Sedlitz)  shows  important  deviations,  being 
characterised  by  a  very  high  proportion  of  magnesium 
sulphate  and  sodium  sulphate,  salts  which  render  its  use  as 
an  ordinary  beverage  undesirable.  The  Okarben  spring  is 
rendered  obnoxious  by  a  considerable  proportion  of  lime 
salts,  of  which  the  Xiederselters  spring  contains  onlj-  a 
small  percentage.  The  whole  question  as  to  the  composi- 
tion of  the  various  "  seltzers  "  is  a  somewhat  unsatisfactory 
one,  and  I  am  inclined  to  think  that  manufacturers  who 
produce  the  beverage  should  state  according  to  what 
analysis  the  water  has  been  prepared  if  one  of  the  natural 
springs  has  seved  as  their  model.  In  this  case  the  beverage 
should  be  labelled  correctly,  e.g.,  in  case  of  an  imitation  of 
the  Xiederselters  or  Nassau  spring  as  "  selters  "  water  in 
order  to  show  the  consumer  what  he  is  actually  getting. 
The  term.  "  seltzer "  affords  absolutely  no  clue  in  tbi> 
direction.  The  production  of  an  aerated  water  containing 
the  constituents  of  the  selters  spring  is  of  course  a  much 
more  complicated  matter  than  the  manufacture  of  simple 
soda  water,  and  this  applies  equally  to  the  reproduction  of 
any  of  the  natural  mineral  waters,  especially  those  contain- 
ing iron  and  manganese  salts.  For  this  branch  of  the 
aerated  water  manufacture  chemical  knowledge  is  indis- 
pensible ;  efficient  machinery  equally  so.  The  continuous 
system  is  not  adapted  for  this   class  of  work,  whereas  the 
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natural  waters  can  he  reproduced  witliout  difficulty  by 
means  of  the  discontinuous  system.  The  difficulties  attend- 
ing this  species  of  manipulation  arise  out  of  the  fact  that 
all  the  mineral  spriuiis  contain  salts  which  would  not 
dissolve  if  simply  introduced  in  the  ordinary  way.  To  take 
an  example,  tlie  cirboiiutes  of  the  alkaline  earths  are  not 
soluble  in  pure  water,  but  require  water  impregnated  with 
carbonic  acid  for  solution.  Sujiposing  we  were  to  introduce 
ordinary  barium  carbonate  into  our  raiver  charged  with 
aerated  water,  a  long  time  would  elapse  before  complete 
solution  could  be  effected.  Freshly  precipitated  barium 
carbonate  would,  however,  dissolve  at  once ;  it  is  customary 
on  this  account  to  take  advantage  of  double  decom- 
positions in  order  to  effect  the  solution  of  salts  not 
ordinarily  soluble.  Manganese  and  iron  salts  are  intro- 
duced in  a  similar  fashion  except  when  it  is  neces- 
sary to  introduce  metallic  iron,  a  course  which  must  be 
adopted  when  the  double  decomposition,  say  between 
ferrous  sulphate  and  carbonate  of  soda  would  produce  more 
sulphate  of  soda  ihau  was  present  in  the  natural  spring. 
All  the  double  decompositions  must  be  carefully  calculated 
out  beforehand,  and  so  arranged  that  nothing  is  present 
in  the  finished  artificial  mineral  water  beyond  what  is 
demanded  by  the  analysis  of  the  natural  water.  The  salts 
are  introduced  into  the  mixer  in  different  group=,  each  of 
which  must  be  brought  into  solution  before  the  next  one  is 
introduced.  Metallic  iron  is  rather  ditficult  of  solution 
and  sometimes  takes  considerable  time  to  dissolve  even  when 
the  water  and  carbonic  acid  employed  are  free  from  air. 
It  is  customary  to  fill  the  bottles  into  which  the  mineral 
water  is  to  be  introduced  with  carbonic  acid  previous  to 
bottling,  so  as  to  exclude  the  possibility  of  air  being  mixed 
with  the  water.  The  presence  of  air  would  lead  to  the  preci- 
pitation of  the  iron  as  oxide  siuce  the  ferrous  bicarbonate 
is  decomposed  thereby.  This  may  frequently  be  observed 
in  the  case  of  natural  chalybeates  which  have  been  exported 
in  bottle.  I  do  not  intend  entering  upon  that  much  vexed 
question  as  to  the  relative  merits  of  natural  and  artificial 
mineral  waters,  beyond  drawing  attention  to  the  fact  that  an 
artificial  mineral  water  skilfully  manufactured  will  keep  for  a 
very  long  time,  whereas  many  of  the  natural  waters  exported 
in  bottle  speedily  undergo  decomposition.  I  have  examined 
natural  chalybeates  exported  in  bottle  which  did  not  contain 
a  trace  of  iron,  the  whole  of  it  having  been  precipitated  as 
oxide.  In  order  to  avoid  such  contingencies,  many  natural 
waters  are  treated  artificially  in  a  manner  which  renders 
their  claim  to  be  considered  as  such,  viz.,  natural  mineral 
waters  somewhat  doubtful.  Other  Witers,  again,  which 
contain  constituents  foreign  to  the  composition  of  a  table 
water  are  treated  in  certain  waj-s  to  remove  the  objection- 
able constituents.  Thus  iron  can  be  removed  by  forcing 
air  into  the  water,  and  again  charging  the  clear  liquor 
drawn  off  from  the  ferric  oxide  with  carbonic  acid.  When 
such  manipulations  have  to  be  resorted  to  I  think  that  it 
will  in  most  cases  be  preferable  to  manufacture  the  water 
artificially  from  the  beginning,  seeing  that  its  natural  charms 
have  to  a  certain  extent  fled.  High  prices  are  paid  for 
many  of  these  waters  which  could  be  provided  more  cheaply 
when  manufactured  artificially,  and  I  am  convinced  that, 
provided  the  manufacture  be  carried  on  with  the  necessary 
skill,  few  people  would  be  able  to  tell  the  difference  between 
the  natural  and  the  artificial  product.  Strange  to  say,  there 
is  not  much  demand  for  aitificial  mineral  waters,  at  least 
in  Scotland,  which  may  to  a  certain  extent  be  due  to  the 
fact  that  the  use  of  these  mineral  waters  is  as  yet  but 
imperfectly  understood.  I  desire  in  conclusion  to  express 
my  indebtedness  to  the  British  and  Foreign  Mineral  Water 
Company,  Glasgow,  for  their  kindness  in  placing  at  my 
disposal  the  beautiful  set  of  models  illustrative  of  the 
machinery  employed  in  the  manufacture  of  mineral  waters. 

Discrssiox. 

The  Chairman,  after  stating  that  the  practical  experience 
of  the  author  made  his  paper  of  special  value,  said  he  had 
been  led  to  understand  that  soda-water,  on  account  of  the 
soda  it  contained,  had  a  prejudicial  effect  upon  the  system. 
He  would  be  pleased  to  hear  Dr.  Zinkeisen's  views  on  the 
matter,  and  also  if  aerated  water  containing  magnesia  in 


solution  woultl  not  have  a  more  beneficial  effect.  He  asked 
i(  there  was  any  difference  in  the  medicinal  value  of  a 
natural  and  of  a  well-manufactured  artificial  mineral  water. 
He  considered  that  the  waste  carbonic  acid  gas  from 
fermentation  was  specially  suitable  for  the  maimfacture  of 
aerated  waters,  on  account  of  its  sweet  flavour.  Lately  a 
company  had  been  formed  in  Ireland  for  the  purpose  of 
supplying  the  gas  compressed.  He  would  like  to  hear 
whether  or  not  it  had  met  with  any  degree  of  success,  and 
if  Dr.  Zinkeisen  regarded  it  as  a  likely  source  of  supply. 
With  gas  made  from  earthy  carbonates  there  was  usually  a 
faint  but  unpleasant  flavour,  due,  no  doubt,  to  minute  traces 
of  indefinable  substances  :  for  this  reason  bicarbonate  of 
soda  used  to  be  specially  prepared  in  Germany  from 
fermentation  carbonic  acid  gas. 

Dr.  J.  Clakk  said,  since  the  enactment  of  the  F'ood  and 
Drugs  Act,  the  composition  of  a  commodity  required  to  be 
defined.  Dr.  Zinkeisen  had  referred  to  the  fact  that  many 
waters  were  sold  as  "seltzers,"  which  really  were  of 
indefinite  composition.  He  thought  that  the  public  bad  a 
right  to  expect,  when  a  water  was  called  "  seltzer  water  " 
that  it  should  have  approximately  the  composition  of  the 
natural  water,  and  he  thought  that  misrepresentation  in  a 
case  of  this  kind  ought  to  be  regarded  as  constituting  an 
offence  under  the  Act.  He  had  also  heard  the  opinion 
expressed  that  the  regular  use  of  either  soda  or  potash 
water  had  a  depressing  effect  on  the  system  ;  that,  however, 
was  a  medical  question  which  was  apart  from  the  subject. 

Professor  Mills  said  aerated  water  manufacturers  had  a 
very  complicated  problem  to  deal  with  when  matching 
natural  mineral  waters.  A  few  degrees  difference  in 
temperature,  for  instance,  would  entirely  alter  the  statical 
balance  between  magnesic  sulphate  and  sodic  chloride. 
Theoretically,  also,  a  newly  made  mixture  in  solution  ought 
to  change  somewhat  with  time.  Had  Dr.  Zinkeisen  had 
any  experience  of  this  ? 

Dr.  ZixKEiSEX  in  reply,  said  that  he  was  unqualified  to 
give  an  opinion  as  to  the  medicinal  properties  of  soda- 
water.  Magnesia-water  was  manufactured  but  did  not 
seem  much  in  demand,  probably  for  the  reason  that  it  had 
a  disagreeable  chalky  taste.  A  battle  was  still  raging  on 
the  Continent  with  regard  to  the  value  of  natural,  as  com- 
pared with  artificial,  mineral  waters.  For  his  own  part  he 
thought  that  a  well-manufactured  artificial  water  should 
have  precisely  the  same  effect  upon  the  system  as  a  natural 
water.  The  artificial  might,  in  certain  instances,  be 
preferable  to  the  natural,  for  the  latter,  in  exportation, 
sometimes  underwent  chemical  changes  which  rendered 
them  unsuitable  for  use.  He  had  examined  natural  chaly- 
beate waters,  after  exportation  in  bottle,  which  did  not 
contain  a  trace  of  iron  in  solution,  the  whole  of  the  iron 
having  been  converted  into  insoluble  basic  compounds.  In_ 
answer  to  Professor  Mills  he  suspected  that  considerable 
change  did  take  place  in  the  relative  constitution  of  the 
artificial  solutions  both  by  lapse  of  time  and  variation  of 
temperature,  but  he  had  no  specific  data  on  which  to  found 
an  exact  opinion.  He  did  not  consider  that,  in  this 
country,  compressed  fermentation  carbonic  acid  gas  would:, 
ever  be  largely  employed  by  aerated  water  manufacturers  ; 
partly  because  of  the'  conservatism  of  the  trade  and  also 
from  the  fact  that  by  using  efficient  purifiers  a  chemically 
pure  gas  could  be  obtained  from  earthy  carbonates  at  a 
slightly  cheaper  rate. 
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I.-GENEEAL  PLANT.  APPAEATUS.  AND 
MACHINERY. 

The  supposed  Formation  of  Lime  Soaps  in  Steam  Genera- 
tors.    A  Vivien.     Comptes  Reud.  115,  318— 320. 

It  has  been  hitherto  supposed  that  the  oil  used  for  lubri- 
cating the  steam  cylinder  of  an  engine,  finds  its  way  into 


boilers  into  which  the  condensed  water  is  fed,  and  that  this 
oil,  combining  with  the  calcium  carbonate  contained  in 
the  remaining  feed-water,  forms  a  nou-coudactiug  film  on 
the  boiler  plates.  The  author  has  analysed  a  number  of 
boiler-deposits,  which  were  supposed  to  be  lime  soaps  thus 
formed. 

The  samples  4,  .5,  6,  and  7  are  impervious  to  water, 
and  sample  7  is  so  fine  that  no  crystalline  structure 
could  be  observed  with  the  microscope  ;  it  floats  on  boiling 
water.  In  five  samples  the  quantity  of  fatty  matter  is 
nil,  and  in  the  two  others  too  minute  to  be  objectionable 
The  fact  that  these  samples  feel  soap-like  when  touched, 
probably  caused  these  deposits  to  be  mistaken  for  lime 
soaps.  Their  formation  is  not  due  to  the  presence  of 
oil  in  the  condensed  water,  but  solely  to  the  composition 
of  the  feed-water.  Similar  powders  were  produced  in  the 
laboratory  by  mixing  and  evaporating  pure  distilled  water 
with  unfiltered  waters  containing  lime. 

A  lime  soap  cannot  be  formed  with  calcium  carbonate, 
and  supposing  it  could,  it  would  certainly  be  decomposed 
long  before  the  boiler  plates  became  red  hot. — K.  E.  M. 


PATENTS. 


Improvements  in  the  Process  of  and  Apparatus  for 
Evaporating  or  Drying.  F.  M.  Robertson,  H.  S.  Fearon, 
and  W.  S.  Miller,  London.  Eng.  Pat.  2895,  February  13, 
1892. 

The  inventors  employ  a  cylindrical  vessel  a  traversed  by  a 
shaft  b,  carrying  a  number  of  discs,  b  4,  the  peripheries  of 
which  nearly  touch  the  circumference  of  the  cylinder. 
Between  the  discs  are  inserted  slanting  partitions  c,  secured 
at  their  upper  ends  to  the  inside  of  the  vessel  and  reaching 
down  to  within  a  short  distance  of  the  level  of  the  liquid 
or  material  to  be  coi  centrated  or  dried,  and  nearly 
touching  the  disc  so  as  to  scrape  off  any  material 
adhering  to  them.  The  material  is  fed  in  through  the 
opening  a  1,  and  removed  from   the   neck   a  5  when   the 


Deposits  called  "  Lime  Soaps." 
Collected  after  a  Series  of  Accidents. 

Mud 
floating  in 

From  M.  Tardieu,  Engineer  at 

the  Ecole  Centrale.    Boiler 

Deposits  having  caused  Accidents. 

Boilers 

Sugar 
Refinery, 
Origny. 

Sugar 
Refinery, 
Senercy. 

Sugar 

Refinery, 

Theil. 

of  M. 
Mar6chal, 

St. 
Quentin. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

31-987 

63-242 

83-169 

85-662 

76-360 

62-373 

98-214 

0-000 

0-000 

O-OOO 

2-080 

4-620 

.. 

0-000 

0-272 

0-000 

O-OOO 

0-450 

0-2S0 

3-394 

0-000 

29-800 

10-400 

3-SOO 

2-042 

6-600 

5-445 

0-6-20 

2-180 

5-184 

4-825 

3-098 

6-4t;o 

11-384 

0-000 

26-200 

1-800 

1-600 

1-240 

1-609 

1-878 

0-000 

0-516 

0-550 

0-450 

0-433 

0-230 

0-169 

0-COO 

6-876 

12-074 

4-356 

4-200 

3-700 

11-754 

0-390 

0-000 

o-ooo 

0-000 

0-065 

0-000 

0-ieo 

0-000 

1-0G9 

0-920 

1-550 

0-730 

0-100 

3-443 

0-776 

1-100 

0-830 

0-250 

0-COO 

0-000 

0-000 

0-000 

100-000 

100-000 

100-000 

100-000 

100-000 

100-000 

100-000 

Calcium  carbonate 

Magnesium  carbonate  .... 

Calcium  sulphate 

Silica 

Lime 

Iron  and  Aluminium  oxide 

Soluble  salts 

Organic  matter 

Fatty  matter 

Various  other  compounds . 
Moisture 


*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8rf.— the  price  now  fixed  for  all  specifications,  postage  includcd-to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  OfEce,  South- 
ampton Buildings,  Chancery  Lane,  London,  "W.C. 


operation  is  completed.  Through  a  number  of  openings 
a  7,  air,  either  hot  or  cold,  is  led  in  between  the  discs,  and 
after  passing  under  the  lower  edges  of  the  partitions  leaves 
the  vessel  by  the  openings  a  9,  carrying  with  it  any  moisture 
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or  vapour  extracted  from  the  contents.     The  vessel  may  be 
surrounded   by    a    ja.ket    for    keeping    up    any   recjuircd 

Fijr.  1. 


V\s.  2. 


AprAR\TU3  for  Evapor.vtixg  or  Dutixg. 
temperature.     The  arrows  in  the  figure  (Fig.  1)  indicate  the 
direction  of  the  air  current,  and  of  the  motion  of  the  discs. 

— B. 


openinijs.  The  plug  is  rotated  by  means  of  a  spindle  k, 
worm  and  wlael  i  and  /,  driven  by  the  pulley  m.  As  it 
was  found  that  the  air  carried  back  through  the  recesses  (/ 
into  the  pan  after  discharging  the  material  injuriously 
affected  the   vacuum,   the   jmtcntees    describe  a  device  for 


Improvements  in  Evaporating  Apparatus.  F.  W.  Scott, 
E.  G.  Scott,  and  F.  W.  Scoit,  jun.,  of  London  and 
Liverpool.  Eng.  Pat.  6478,  April  4,  1892. 
In  connection  with  the  evaporation  of  saccharine  juices, 
brine,  &c.,  under  a  vacuum,  the  patentees  employ  a  rotary 
valve  attached  at  the  lowest  point  of  the  apparatus  for  the 
automatic  and  constant  withdrawal  of  the  deposited  sub- 
stances during  the  operation.  The  valve  consists  of  a  casing  e, 
with  conical  plug  f,  having  recesses  g,  which,  on  rotation, 
alternately  present  themselves  to  the  tilling  and  discharge 

Fiff.  1, 


]r\^.^r^^ 


>„ 


Evaporating  Apparatus. 


Fi''.  2. 


Fig,  4- 


Evaporating  Apparatus. 
exhausting  the  air  from  the  recesses  after  they  are 
out  of  communication  with  the  atmosphere  and  before 
they  have  effected  communication  with  the  interior  of 
the  pan.  This  is  accomplished  by  means  of  a  smal 
spring  valve  in  a  box  n  attached  to  the  side  of  th. 
ca'iing  e,  communicating  through  the  pipe  o  1  with  th- 
ca«in<T,  and  through  the  coniiection  p  I  with  a  vacuum 
pump  The  valve  spindle  is  moved  by  two  cams  attache! 
to  the  worm  wheel  J,  which  make  the  connection  with  th. 
vacuum  pump  at  the  proper  moments.  For  the  latter  par: 
of  the  invention  see  also  the  previous  patent,  ^o.  20,d9... 
of  18ti2.— B.  

Improvements  in   Surface  Condensing  and  Refrigeratin 
Apparatus.     C.  D.  Abel,  London.     From  A.    Iheisei.. 
Kadolfzell,  Baden,  Germany.     Eng.  Pat.  6700,  April   , 
1892. 
Ix  the  case  of  surface  condensing  or  refrigerating  apparatu- 
in  which  the  fluid  to  be  condensed  is  made  to  flow  through 
vertical  tubes,  the  outer  surfaces  of  which  are  subjected  to 
the  combined  action  of  water  and  air  currents,  the  uniform 
distribution  of  the  descending  current  of  water  is  effected 
by   helically  winding  around  the  tubes  one  or  more  wires 
at  such  an  angle  that  water  will  readily  flow  down  in  a 
helical    direction.      The    same    may  be   done  internally  if 
the  position  of  the  cooling  and  the  cooled  liquor  is  reversed. 
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The  tubes  may  be  arranged  in  various  ways  with  or  without 
the  addition  of  horizontal  coils  of  tubes  and  of  fans  and 
pumps  for  propelling  the  air  and  the  liijuids.  See  also 
Patent  No.  1061G,  of  1831.— B. 


Improremenls  in  Lagging  for  Sfeam  Boilers  and  the  like. 
G.  J.  Clarkson,  Stockton-on-Tees.  From  The  Mann- 
heimer  Gummi  Gutta  -  Pcrcha  und  Asbest  Fabrik, 
Germany.     Eng.  Pat.  23,782,  December  24,  1892. 

In  order  to  avoid  the  bagging  or  sagging  by  vibration  of 
insulating  material  v/hen  applied  to  boilers  in  the  shape  of 
cushions,  the  inventor  manufactures  the  material  in  the 
shape  of  ropes  or  strands  of  either  round  or  square  section, 
laying  them  close  together,  and  securing  them  within  an 
outer  covering. — B. 

Improvements  in  Process  and  Apparatus  for  Drying 
Breicers  Grains  and  like  Material.  H.  H.  Leigh, 
London.  From  B.  C.  Batcheller,  Philadelphia,  Penn- 
sylvania, S.  D.  Schuyler,  New  York,  and  W.  M.  Cramp, 
Philadelphia,  Pennsylvania,  U.S.A.  Eng.  Pat.  21,284, 
November  22,  1892. 

See  under  XVIL,  page  369. 


II.-FUEL.  QAS.  AND  LIGHT. 

PATENTS. 

Improvements  in  Apparatus  for  Revivifijing  Gas  Lime 
(Sulphide  of  Calcium')  and  other  Analogous  Materials. 
J.  A.  Yeadon  and  W.  Adgie,  Leeds.  Eng.  Pat.  5239, 
March  16,  1892. 

The  material  is  fed  automatically  into  an  externally-heated 
revolving  retort  provided  with  fixed  blades.  The  escaping 
gases  may  be  condensed,  whilst  the  revivified  lime  is 
delivered  at  the  outlet  end  into  a  box  so  constructed  that 
ingress  of  air  is  prevented.     (This  Journal,  1890,  797.) 

— H.  A. 


Improvements  in  the  Purif  cation  of  Coal-Gas  and  in 
obtaining  Products  therefrom.  W.  Belton,  Shrewsbury, 
and  G.  E.  and  A.  R.  Davis,  Manchester.  Eng.  Pat. 
6062.     March  29,  1892. 

The  novelty  of  this  improved  process  of  purifying  coal-gas 
consists  in  the  employment  of  a  solution  of  sodium 
carbonate,  or  of  caustic  soda,  for  washing  the  gas.  This 
solution  is  introduced  into  the  scrubbers,  which  are  worked 
in  a  series  in  the  ordinary  manner,  and  when  it  is  saturated, 
or  nearly  so,  with  impurities,  it  is  heated  in  a  still  of  the 
column  form  usually  employed  in  the  manufacture  of 
sulphate  of  ammonia.  The  gases  expelled  from  the 
solution  are  passed  through  dilute  acid,  which  absorbs  the 
ammonia,  and  the  sulphuretted  hydrogen  is  utilised  in  any 
convenient  manner.  The  residual  liquid  is  then  concen- 
trated by  evaporation,  and  a  portion  of  it,  after  having 
been  strengthened  by  the  addition  of  more  soda-ash  if 
necessary,  is  again  used  for  the  gas  purification ;  the 
remainder  is  further  concentrated,  allowed  to  stand,  the 
crystals  of  sodium  carbonate  separated,  and  the  mother- 
liquors  worked  up  for  the  preparation  of  carbonates,  hypo- 
sulphites, sulphocyanides,  cyanides,  &c. — F.  S.  K. 


Improvements  relating  to  the  Generation  of  Gas  and  to 
Apparatus  therefor.  H.  H.  Lake,  London.  From  A. 
Kimber,  New  York,  U.S.A.  Eng.  Pat.  23,498,  December 
20,  1892. 

The  communicator  in  his  21  claims  endeavours  to  attain 
a  point  of  perfection  in  the  manufacture  of  a  uuiform 
illuminating  gas,  or  fuel-gas,  by  a  process  continuous  in 


its  operation,  free  from  the  production  of  disabling  deposits,, 
and  economical  in  labour  and  material. 

The  process  consists  in  heating  steam  in  a  retort  chamber 
so  that  it  acquires  the  same  temperature  as  the  retorts,, 
and  then,  with  the  aid  of  this  steam  under  pressure,, 
injecting  oil  or  liquid  hydrocarbon  into  the  retorts  already 
mentioned;  the  mixed  gases  and  vapours  pass  backwards 
and  forwards  through  the  several  sections  of  the  retorts, 
which  are  maintained  at  a  constant  and  very  high  tempe- 
rature, and  the  fixed  gas  then  immediately  enters  an 
expansion  chamber,  whence  it  is  exhausted  and  passed  to  a 
condenser.  A  portion  of  the  gas  produced  in  the  retorts- 
is  forced  into  a  mixing  chamber  by  means  of  an  air  jet  ^ 
this  mixture  of  air  and  gas  is  burnt  on  a  perforated  grate 
in  a  combustion  chamber  underneath  the  retort  chamber,, 
the  products  of  combustion  escaping  through  a  scries  of" 
openings  in  the  latter. 

One  of  the  most  important  points  in  connection  with  the 
apparatus  is  the  construction  and  arrangement  of  the- 
retorts.  Each  retort  consists  of  several  lengths  of  pipe- 
having  an  internal  diameter  of  about  1|  in. ;  these  pipes 
are  connected  together  at  their  rear  ends  by  return  bends, 
the  connections  in  front  being  made  by  small  junction  pipes- 
at  a  point  some  distance  from  the  front  ends,  which  are^ 
provided  with  plugs.  The  spray  of  steam  and  oil  first 
passes  through  an  unobstructed  pipe ;  it  then  passes- 
through  a  pipe  in  which  is  placed  a  core  piece,  provided 
witli  deflectors  at  frequent  intervals  of  its  length,  so  that 
the  gaseous  mixture  is  caused  to  flow  in  close  contact  with, 
the  red-hot  sides  of  the  pipe.  The  core  piece  is  simply  a< 
pipe  which,  together  with  the  deflector,  is  strung  on  to  a. 
central  rod  ;  in  order  that  the  rod  may  be  readily  inserted; 
or  removed,  it  extends  to  within  a  short  distance  of  the- 
plugged  end  of  the  pipe. — F.  S.  K. 


Improvements  in  the  Detection  and  Estimation  of  Combus- 
tible Gas  or  Vapour  present  in  Air  and  Apparatus  for- 
that  Purpose.  B.  Redwood,  London,  F.  Clowes^. 
Nottingham,  and  S.  Waters,  London.  Eng.  Pat.  187, 
January  4,  1893. 

See  under  XXIII.,  page  375. 


Improvements  in  the  Process  of  Manufacturing  Gas. 
W.  P.  Watson,  New  Y'ork,  U.S.A.  Eng.  Pat.  555^ 
January  10,  1893. 

For  producing  illuminating  gas  from  water-gas  an(J. 
hydrocarbon,  a  vertically  elongated  chamber,  containing 
refractory  brickwork  above  and  a  fire  chamber  below,  is 
employed,  the  process  being  carried  out  as  follows  : — The-, 
fuel  (coal)  in  the  lower  chamber  is  ignited,  a  blast  of  air 
admitted,  and  the  products  of  combustion  passed  through 
the  upper  chamber  containing  the  refractory  material. 
As  soon  as  the  latter  is  sufliciently  heated,  the  air-blast  ir 
turned  off  and  steam  is  admitted  under  the  grate  ;  at  the 
same  time  a  spray  of  hydrocarbon,  or  oil,  obtained  with  the 
aid  of  a  steam-jet,  is  forced  into  the  top  of  the  upper 
chamber  of  refractory  material,  and  the  rich  fixed  illuminat- 
ing gas  issuing  therefrom  is  mixed  with  the  water-gas- 
produced  iu  the  lower  ciiamber. — F.  S.  K. 


III.-DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

The  Petroleum    Industry   at  Baku.     N.  J.  Hahn.     Zap. 

imp.  russk.  techn.  ob.szcz.   1892,  26,  6,   1  ;  and   Chem. 

Zeit.  Rep.  1892,  23,  269—270. 
The  whole  oil-bearing  area  at  Baku  at  present  amounts  to 
450  to  600  a.,  of  which  many  parts  are  still  unworked. 
The  quantity  of  petroleum  obtained  in  1873  was  3|  million 
poods  (1  pood  =  16-38  kilos.),  and  iu  1891  289^  millioa 
poods.  In  recent  years  the  increase  has  been  fairly 
regular  at  about  16  per  cent,  of  the  output  of  the  previous 
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year.     The  cost  of  winning  the  petroleum  has,  however,  in- 
creased in  frreatcr  ratio  than  corresponds  to  the  amount  of 
thi'  oiiti)Ut,  tlie  former  hiivitii;  risi-n  H6()  per  cent,  within  the 
last  tive  yeais,  and  the  hitter  only  100  per  cent.     The  cause 
of  this  poor  result   is  that  the  sinkinp  of  new  hore  iioles  ha« 
been  prosecuted  with  too  much  ca/xerriess.     The  yiekl  from 
the  more  recent  horc  holes   is   smalk-r   than  that  from  tlie 
old  wells.     The  immherof  hore  holes  {;iviii(r  a  comjiaratively 
poor  yield  now  amounts  to  from   GO  to  80  per  cent,  of  the 
total   numher   ir.    use,   so   that  tlic  averaf^e  yield  of  a  hore 
hole  is   smaller  than    it   was  by  about   40,(iOO  poods,  com- 
parinji  the  output  of   1887  with    that   of   18111.     This  result 
becomes    even    lower  when   the   petroleum    obtained    from 
the  burstiiif^  out  of  oil  fountains  that   has   occurred   duriii;; 
the   last   tlirce  years  is  deducted  from  the   total,  tlie  lifjures 
then    representiiij;    a    diminution     of    500,000     jjoods,    or 
about  30  per  cent,  of  the  outjuit  of  each  bore  hole.     It  is 
especially    noteworthy    that    tliis   is   in  spite  of  the  use  of 
better  appliances  for  sinking  wells,  which  should   tend  to 
increase   the  yield  from   each   hole.     It   is   also  sifrnificant 
that  the  more   recent  bore   holes   have  much  shorter  lives 
than  their  predecessors.     Thirty  to  50  per  cent,  of  them 
require   repairing  or  deepening  in  the  first  year   of  their 
existence,    and    when    the    alterations    have    been    made 
scarcely   a  third   of  the  bore  holes  gives    a   fair   output. 
Outbursts  of  oil  are  the  evil  genius  of  the  Russian  petroleum 
trade.     They  oiilj-  occur  in   some  5   to   6    per  cent,  of  the 
bore  holes,  and,  when  they  happen,  they  demoralise  the  trade 
by    the   sudden    lowering  of    prices  due   to  the  temporary 
superabundance  of  oil.     These  outbursts  take  place  in  the 
deeper  wells,  and  are  apparently  due  to  the  tapping  of  an 
oil-bearing  stratum    unilerlying    that  worked   by    wells    of 
ordinary  depth.     They  have   a  bad  effect  on   neighbouring 
shallow  wells   by  lowering  the  level  of  oil  in  the  latter,  even 
if  they  are  not  directly  adjacent.     Oil  from  these  occasional 
outbursts  is  intimately  mixed  with  water  and  sand,  and  the 
separation    of   these   impurities    is    accomplished   by    long 
subsidence  in  open  vessels,  a  process  which  causes  loss  of 
the  lighter  hydrocarbons,  and  makes  refining  more  diflicult 
and  the  yield  of  burning  oil  smaller.     Moreover,  the  mud 
is  not  completely  separated,  and  may  cause  stoppages  of 
the  waste-cock  of  the  still.     The  fact  that  outbursts  of  this 
kind  happen,  might  be  taken  as  an  indication  that  the  store 
of  petroleum  at  Haku  is   not   on  the  wane,  were  it  not  that 
their  occurrence  is  less  frequent  than  it  used  to  be,  and  is 
almost   confined    to    districts   where    the    wells    are    not 
specially  close  together,  and  where  the  output  of  oil  has 
therefore    been    less.     The    various    disturbances   of    the 
ground  that  have  taken  place  at  Baku  must  be  attributed 
to  the  immense  quantity  of  material  that  has  been  removed 
from   an   area   relatively    inconsiderable.     Since   the    year 
1873,  1,600  millions  of  poods  of  oil,  and  at  least  4  million 
poods   of   water,  besides  a  quautity  of  sand  of  which  no 
record  exists,  have  been  got  out.     The  resulting  collapse  of 
the  earth   overlying  the   spaces  thus  formed,  is  shown  by 
subsidences  of  conical  shape,  generally  9  to  15  m.  deep  and 
20  to  21  ui.  wide,  which  take  place  with  much  suddenness. 
Deformation  and  disappearance  of  bore  holes  must  be  set 
down  to  the  same  cause.     The  prospect  of  the  present  bore 
holes  failing,  is  in  no  way  compensated  for  by  the  yield  from 
deeper  holes  that  have'  been  tried,  as  these  latter  give  a 
heavy  oil  which  contains  only  18  to  20  per  cent,  of  burning 
oil. 

Another   deposit  of  oil  has  been  found  near  Gerau,  a   j 
station   about   2C0  kilometres   from   Baku   on   the  Trans- 
caucasiau   Railvray,  but   it  yields  only  4  to  5  per  cent,  of  ! 
burning  oil  and  80  per  cent,  of  good  lubricating  oil.     Three 
oil-bearing  strata  have  been  worked  at  Chidyrsinde,  about  1 
120  kilometres  north  of  Baku,  but  the  yield  is  not  especially  i 
great ;  the  oil  is,  however,  very  light  (sp.  gr.  0-841 — 0*  838). 
The  bore  holes  that  have  at  present  been  made  are  only 
some  80  m.  deep,  and  it  is  possible  that  when  carried  to  a 
greater   depth  a  larger  quantity   of  oil   may  be   obtained. 
At  Naphta-Tschala,  150   to  IGO  kilometres  south  of  Baku, 
coniiderable    deposits    appear   to    exist,  to   judge  by   such 
investigations  as   have   been   made.     According  to   X.    T. 
Kwiatkowski   the  crude  oil  has  a  specific  gravity  of  0' 918, 
and  yields  only  9  per  cent,  of  burning  oil  of  sp.  gr.  0-829. 

--B.  B. 


Acids  of  Low  Percentage  of  Carbon  occurring  in  Petro- 
leum from  /iaku.  ().  Aschan.  Ber.  25, 1 892,  36G1— 3(i7 1 . 
This  paper  is  a  recapitulation  of  the  results  published  by  the 
author  in  i)revious  communieiitions.  (This  Journal,  1890, 
597  ;  and  IS'.)1,  997.)  The  auilior  mentions  that,  owing  to  a 
claim  of  [)riority  by  .Markownikow,  who  fir.-t  isolated  the 
most  readily  accessible  acirls  of  th<;  na[.htheiic  series,  he  ha.s 
decided  to  discontinue  his  further  studies  on  this  subject  for 
the  present,  although  he  considers  his  researches  on  the 
constitution  of  the  so-called  naphthenic  acids  anything  but 
complete.  After  giving  a  somewhat  lengthy  review  of  bin 
previous  work,  the  author  concludes  with  the  statement  that 
if  the  naphthenes  are  considered  to  be  identical  with 
hexamethylene  and  its  homulop-ues,  it  is  safe  to  assume 
that  the  naphthenic  acids  cannot  be  regarded  as  belonging 
to  the  same  group  of  [)olymethylenes  as  the  naphthenes. 

— D.  B. 


Simple  Method  of  FracUonul  Dislillation.     A.  Tigerstedt. 
Ber.  26,  1893,  172. 

See  under  XXIIf.,  page  375. 


n. -COLOURING  MATTERS  AND  DYES. 

Paraxylidine.     K.  Michael.     Ber.  26,  1893,  39. 

The  possibility  of  crystallising  paraxylidine  has  not  been 
previously  known.  After  long-continued  exposure  to 
extreme  cold  the  chemically  pure  base  solidifies,  forming 
large  colourless  tablets  which  are  frequently  found  grown 
together  in  pairs.  The  crystals  melt  at  15-5^  The  solid 
base  boils  at  213-5'  (uncorr.)  under  a  pressure  of  762  mm. 
The  acetyl  compound  crvstallised  from  water,  melts  at 
isg-o''.— D.  B. 


The  Trihydroxymtrin  from  Catechol.     X.  Caro.     Ber.  26, 
254—253. 

The  author  has  previously  shown  that,  like  aurintricar- 
boxylic  acid  (Eng.  Pat.  3333,  1889  ;  this  Journal,  1890, 
172),  the  mono-,  di-,  and  tricarboxy-derivatives  of  various 
hydroxytriphenylmethane  compounds,  provided  they  contain 
carboxyl  and  hydroxyl  groups  in  the  ortho  position  to  each 
other,  dye  metallic  oxide  mordants.  The  property  is  most 
strongly  evinced  by  the  tricarboxy-  and  least  by  the  mono- 
carboxy-compounds,  but  it  has  beenfoucd  to  be  independent 
of  the  presence  in  the  aurin  derivative  of  the  carboxyl  group, 
since  the  hexahydroxyaurin — 


,  CeH,(0H)3 

0_C6H2(OH)2 


l2(OH)3 


obtained  from  pyrogallol  also  possesses  it.  In  view  of  this 
fact,  tri-o-hydroxyaurin — 

c/qH3(OH)2 

o_C6H3on 

was  also  prepared,  in  order  to  discover  if  it  exhibited  the  same 
property.  The  general  method  of  formation  of  aurin  deriva- 
tives adopted  by  the  author  in  this  research,  namely,  the 
simultaneous  condensation  and  oxidation  (with  concentrated 
sulphuric  acid  and  sodium  nitrite)  of  phecols  with  methylene 
diphenols  (produced  by  condensing  phenols  with  formalde- 
hyde) was  found  to  be  inapplicable  for  its  satisfactory 
preparation,  but  it  was  readily  obtained  by  heating  catechol 
(5  parts)  with  zinc  chloride  (5)  and  formic  acid  (2)  for 
2  hours  at  115".     It  was  isolated  from  the  mass  produced. 
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by  treating  the  latter  with  hydrochloric  acid,  extracting  with 
absolute  alcohol,  and  precipitating  with  ether,  and  was 
purified  b^-  redissolving  in  alcohol  and  precipitating.  It 
crystallises  in  red  plates ;  dissolves  readily  in  alkalis  and  in 
alcohol  with  a  rich  red  colour  ;  is  sparingly  soluble  in  water 
and  insoluble  in  ether.  It  dyes  alumina  and  iron-oxide 
mordants  similarly  to  peachwood. — E.  B. 


Benzene-  and    Toluene-azo-naphlhalene.     E.  Nietzki   and 

E.  Zehnter.  Ber.  26,  143—145. 
Benzene-a-azonaphthalene  is  formed  from  benzene  azo-o- 
naphthylamine  by  eliminating  the  amido  group  bj-the  diazo 
reaction.  It  melts  at  63 'o^  Alcoholic  ammonium  sulphide 
reduces  it  to  the  corresponding  hydrazo  compound 
CgHjXH.NH.CioH-,  which  is  transformed  by  mineral  acids 
into  diamidophenylnaphthalene  (m.p.  64^).  The  azo  dyes, 
which  are  readily  obtainable  from  this  compound,  in  their 
affinity  for  cotton  are  intermediate  between  the  correspond- 
ing benzidine  and  naphthidine  compounds,  possessing  less 
affinity  than  the  former  but  more  than  the  latter,  which  do 
not  dye  well.  In  point  of  shade,  however,  they  are  much 
inferior  to  the  benzidine  and  tolidine  dyes. 

o-Toluene-a-azonciphthalene  is  prepared  similarly  to  the 
benzene  compound,  and  forms  plates  melting  at  o2^  The 
tetrazo  dyes  yielded  by  the  diamidotolylnaphthalene,  which 
is  readiU-  prepared  from  it,  are  bluer  in  shade  and  duller 
than  the  corresponding  tetrazophenylnaphthalene  dyes,  and 
of  even  less  technical  value. —  E.  B. 


Estimation  of  Aniline  and  of  Methylaniline.     Zeits.  Anal. 
Chem.  1893,32,  188. 
See  under  XXIII.,  page  382. 


PATENTS. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
C.  D.  Abel,  London.  From  the  "  Actien  Gesellschaft 
fiir  Anilin  Fabrikation,"'  Berlin,  Germany.  Eng.  Pat. 
6630,  April  6,  1892. 
This  patent  is  an  extension  of  Eng.  Pats.  277  and  2408  of 
1892  (this  Journal,  1893,  36  and  142).  In  the  foregoing 
patents,  dyestuffs  are  described  which  have  been  obtained  by 
combininir  the  tetrazo  compound  of  p-amido-benzene-azo- 
amido-a-naphthalene  with  amines  and  phenols,  &c.  It  has 
now  been  discovered  that  it  is  possible  to  diazotise  one 
amido  group  only  of  the  above-mentioned  substance  and 
combine  the  diazo  compound  obtained  with  various  amines 
and  phenols.  A  solution  of  26  kilos,  of  p-amido-benzene- 
azo-amido-a-naphthalene  (or  an  equivalent  quantity  of  one 
of  its  oxy-ethers,  as  described  in  P'ng.  Pat.  2408  of  1892) 
in  dilatehydrochloric  acid  is  diazotised  by  adding  a  solution 
of  7  kilos.  01  sodium  nitrite.  The  solution  of  the  diazo 
compound  thus  obtained  is  poured  into  an  alkaline  solution 
of  34-8  kilos,  of  the  sodium  salt  of  j3-naphthol  disulphonic 
acid  E.  A  dark  blue  precipitate  separates  immediately,  and 
after  stirring  some  time  the  mixture  is  warmed  and  the 
colouring  matter  salted  out.  It  dyes  unmordanted  cotton  a 
greyish  violet-blue  from  an  alkaline  or  salt  bath,  and  the 
latter  bath  may  also  be  employed  for  dyeing  wool.  By 
substituting  for  the  E  salt  other  sulphonic  acids  of  fl-naphthol 
or  the  sulphonic  acids  of  a-naphthol  or  of  dihydroxynaph- 
thalene,  the  shades  range  from  violet-blue  to  greenish-blue, 
whilst  those  obtained  from  the  naphthylamine  sulphonic 
acids  are  brownish-violet  and  those  from  the  amidonaphthol 
sulphonic  acids  are  blue-black. —  T.  A.  L. 


hydrochloride  for  about    10  hours   to    160° — 170'   C.    the 
following  reaction  takes  place  : — 


Improvements  in  the  Manufacture  of  Alkylated  Naph- 
thylamine  Sulpho  Acids.  B.  Willcox,  London.  From 
the  "  Farbenfabriken  vorraals  F.  Baver  and  Co.,"  Elber- 
feld,  Germany.     Eng.  Pat.  7337a,  April  16,  1S92. 

Bt    heating   together   1    kilo,   of    (1'8)    a-naphthylamine 
sulphonic  acid,  8  •  5  kilos,  of  aniline,  and  1  kilo,  of  aniline 


CioH6<  +  QH^NH,  =  CkJIoC 

\  SO.H  \ 


XHaH, 


+  XH:< 


SO.H 


When  cold,  the  melt  is  treated  with  dilute  hydrochloric 
acid,  and  the  phen3'l-naphthylamiue  sulphonic  acid  which 
separates  is  filtered  off,  dissolved  in  sodium  carbonate 
solution,  boiled  until  all  the  aniline  is  driven  off,  and 
re-precipitated  with  hj^drochloric  acid.  It  can  be  further 
purified  by  means  of  the  lime  salt.  Other  phenyl  and  tolyl 
derivatives  of  the  various  naphthylamine  sulphonic  acids 
can  be  obtained  by  heating  them  with  aniline,  a-  or  p- 
toluidine,  together  with  the  corresponding  hydrochlorides  or 
sulphates  of  the  latter,  and  in  some  cases  the  addition  of  a 
small  quantity  of  benzoic  acid  appears  to  give  better 
results.  The  most  valuable  derivatives  would  seem  to  be 
those  of  the  (I -8) -a-naphthylamine  sulphonic  acids.  By 
heating  (2*5) -;3-naphthylamine  sulphonic  acid  or  (2"8)-i8- 
naphthj'lamine-a-sulphonic  acid  with  aniline  and  aniline 
hydrochloride  they  are  converted  respectively  into  the 
phenyl-naphthylamine  sulphonic  acids  A  and  B  described 
in  Eng.  Pat.  10,934  of  1889  (this  Journal,  1890,  853). 

— T.  A.  L. 


The  Manufacture  of  New  Colouring  Matters.  B.  Willcox, 
London.  From  the  "  Farbenfabriken  vormals  F.  Bayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  7337,  April  16, 
1892. 

New  dyestuffs  for  wool  are  obtained  by  combining  with 
alkylated  naphihylamine  sulphonic  acids  the  diazo  deriva- 
tives of  the  amidoazo  compounds,  obtained  by  combining 
the  diazo  compounds  of  amines  and  their  derivatives  with 
a-naphthylamine,  Cleve's  a-naphthylamine  sulphonic  acids 
(jS  and  5),  a-naphthylamine  o-sulphonic  acid  (Ger.  Pat. 
56,563),  or  with  such  amidonaphthol  sulphonic  acids,  &c., 
in  which  the  amido  group  in  the  resulting  amidoazo  com- 
pounds can  be  further  diazotised.  The  following  example 
is  given  for  the  production  of  a  bluish-black  dyestuff  for 
wool.  The  diazo  solution  from  14*  3  kilos,  of  a-naphthyl- 
amine and  7  kilos,  of  sodium  nitrite  is  added  to  a  cold 
solution  of  24*5  kilos,  of  the  sodium  salt  of  Cleve's  a-naph- 
thylamine sulphonic  acid  (;8)  and  48  kilos,  of  sodium 
acetate.  After  several  daj's  the  liquid  is  heated  for  a  short 
time  to  about  70°  C.  in  order  to  complete  the  formation  of 
the  amidoazo  compound,  which  has  the  formula — 

CioH; .  X :  X .  CioH5(XHo)S03H. 

The  solution  is  then  made  alkaline,  salt  added,  and  the 
amidoazo  compound  filtered  off,  mixed  with  a  solution  of 
7  kilos,  of  sodium  nitrite  in  water  and  diazotised  by 
gradually  adding  hydrochloric  acid.  When  completely 
diazotised  the  mixture  is  added  to  32-1  kilos,  of  phenyl-a- 
naphthylamine  sulphonic  acid  (1*8)  and  64  kilos,  of 
sodium  acetate  dissolved  in  water.  After  some  hours  the 
temperature  is  raised  to  70°  C,  and  after  making  alkaline 
the  dyestuff  is  salted  out,  filter-pressed,  and  dried.  Its 
constitution  is  represented  by  the  formula  — 

/XcX.C.oHs.XHCoHs 
CioH7.X:X.CioH  /  \ 

\  SOsXa  SOsXa 

Other  phenylnaphthylamine  sulphonic  acids  or  tolylnaphthyl 
amine  sulphonic  acids  may  be  employed,  and  the  a-naph- 
thylamine and  the  Cleve  acid  ^  may  also  be  replaced  by 
similar  amines  or  their  derivatives. — T.  A.  L. 


Improvements    in    the  Manufacture   of  Dyestuffs.     J.   Y. 

Johnson,    London.      From   the   "  Badische   Anilin   and 

Soda  Fabrik,"  Ludwigshafen,  Germany.     Eng.  Pat.  7298, 

April  16,  1892.     (Second  Edition.) 

Dtesttffs  of  the  rhodamine  series  were  first  described  in 

Eng.  Pat.  15,374  of  1887  (this  Journal,  1888,  745).     It  was 

subsequently  discovered  (Eng,   Pat.   14,723  of   1891 ;  this 
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.lournal,  1H92,  740;  ses  also  Knp.  Put.  1231  of  1H92,  thin 
Journal,  1892,  .IIG)  that  tho  tetra-alkylatod  rhodamiiies 
could  be  partially  do-alkylatcd,  yicidiiifj  colouring  matters 
of  a  yellowvr  sliaile,  and  lit-ncii  the  bhieness  of  shade 
depends  upon  tlie  number  of  alkyl  ;;roups  present  in  the 
compound.  If,  therefore,  the  tetta-aikylated  rhodamines 
be  further  alkylated,  rhodamines  are  obtained  ol  bhier  shades 
than  those  hitherto  known,  and  this  forms  the  subject  matter 
of  tlie  present  patent.  Two  methods  are  f^iveii  for  the  pre- 
paration of  these  so-called '•  ultra-alkylated "  rhodamineB. 
Kither  the  tetra-alkylated  rhodaniine  is  heated  with  alcohol 
and  a  mineral  acid,  or  the  salt  of  a  tetra-alkylated  rhod- 
amine  is  heated  with  alcohol,  under  pressure  if  necessary. 
About  one  kilo,  of  tetra-etliyl  rhodamine  of  tlie  phthalic 
acid  series  is  added  to  2  kilos,  of  ethyl  alcohol,  and  the 
whole  stirred  info  l".'j  kilos,  of  concentrated  sulphuric  acid 
and  heated  on  tlie  water-bath  for  about  eight  hours.  The 
melt  is  then  poured  into  about  20  litres  of  water  neutralised 
with  soda,  and  the  dyestuff  salted  out  as  a  pitch.  It  is 
purified  by  redissolvinp,  precipitating  with  salt,  and  drying 
at  50"'  C,  when  it  forms  a  hard  mass.  As  it  always  con- 
tains more  or  less  of  the  original  tetra-ethyl  rhodamine  it 
may  be  further  purified  by  dissolving  in  water,  and  after 
making  the  solution  alkaline  with  soda,  extracting  the 
unaltered  rhodamine  with  benzene  or  other  suitable  solvent. 
The  ultra-alkylated  product  on  account  of  its  greater 
basicity  remains  in  solution  and  is  precipitated  with  salt 
iu  the  usual  way.  The  colouring  matter  thus  obtained 
forms  a  bronzy  powder,  dyes  bluer  shades  of  red,  and  has 
a  greater  athuit}*  for  animal  and  vegetable  fibres,  and  is 
also  more  basic  than  the  original  rhodamine.  Dry  hydro- 
chloric acid  may  be  substituted  for  the  sulphuric  acid 
as  a  condensing  agent,  and  in  place  of  ethyl  alcohol 
other  alcohols  such  as  methyl,  iso-amyl,  or  benzyl 
alcohol,  or  glycerol  may  be  employed.  By  using  a  pres- 
sure vessel  the  operation  is  modified  as  follows : — About 
1  kilo,  of  ihe  hydrochloride  of  tetra-methyl  rhodamine  of 
the  succinic  acid  series  is  heated  with  3  kilos,  of  methyl 
alcohol  in  an  autoclave  for  eight  hours  to  about  160°  C. 
The  excess  of  methyl  alcohol  is  then  distilled  off  with  steam, 
the  hot  aqueous  solution  of  the  colouring  matter  filtered 
and  precipitated  with  salt.  It  may  be  used  directly  or 
purified  by  fractional  precipitation  with  hydrochloric  acid. 
These  colouring  matters  have  already-  been  described  under 
the  name  of  "  Anisolines  "  (see  this  Journal,  1892,  677  and 
516).— T.  A.  L. 


Improvements  in  the  Manufacture  jf  Triphenylmethane 
Di/estitffs.  J.  Y.  Johnson,  London.  From  the  "  Badische 
Anilin  and  Soda  P'abrik,"  Ludwigshafen,  Germany, 
Eng.  Pat.  8634,  May  6,  1892.     (Second  Edition.) 

By  the  action  of  carbon  tetrachloride  on  certain  secondary 
and  tertiary  aromatic  amines  in  presence  of  aluminium 
chloride,  dyestuffs  of  the  triphenyl-methane  series  can  be 
obtained.  The  reaction  takes  place  at  about  100'  C.  in  a 
few  hours,  but  a  higher  temperature  must  be  employed  if 
other  condensing  agents  such  as  zinc  or  ferric  chloride  be 
used.  Those  bases  which  have  given  the  best  results  are 
methyl-diphenyl-amine.diethyl-aniline  and  dimethyl-aniline. 
The  two  latter  yield  the  dyes  known  as  "  Ethyl  violet  "  and 
"  Crystal  violet,"  whilst  the  colouring  matter  obtained  from 
methyl-diphenylamine  is  identical  with  that  prepared  from 
it  by  means  of  oxalic  acid.  It  dissolves  in  alcohol  to  a 
blue  solution,  and  on  sulphonation  yields  a  valuable  acid 
dyestuff  lor  wool.  The  following  description  is  given  for 
the  preparation  of  ethyl  violet : — About  180  kilos,  of 
diethyl-auiline,  25  kilos,  of  aluminium  chloride,  and  32  kilos, 
of  carbon  tetrachloride  are  heated  in  a  vessel  provided  with 
an  agitator  under  an  inverted  condenser  for  four  hours  to 
70°— 80'  C,  and  then  for  a  further  six  hours  to  100° — 110°. 
After  adding  an  excess  of  caustic  soda  solution  the  unaltered 
diethylaniline  is  distilled  off  with  steam.  The  residue  is 
dissolved  in  hot  water  and  sufficient  hydrochloric  acid  to 
neutralise  the  base,  and  after  filtering  is  precipitated  with 
salt,  filtered  off  and  dried. — T.  A.  L. 


rrodiirlion  of  New  Colnnriny  Matfern  Dyeing  Cotton 
without  Mordant.  J.  Uohner,  Hille,  Switzerland.  Eng. 
Pat.  24,081,  December  30,  1892.  (Under  International 
(Jonvention.) 

TiiKsK  colouring  matters,  which  arc  of  the  Congo  type,  are 
obtained  by  combining  one  molecular  proportion  of  tetrazo- 
diphenyl  or  ditolyl  with  one  molecular  proportion  of  the 
sodium  salt  of  dimethyl-aniline  w-siilphonic  acid,  and 
combining  the  intermediate  compound  so  obtained  with 
sodium  naphthionate.  The  colouring  matter  dyes  un- 
mordanted  cotton  from  a  neutral  or  slightly  alkaline  bath 
a  popi)y-red  which  is  very  sensitive  to  acids,  even  acetic 
acid  turning  it  deep  blue. —  T.  A.  L. 


VI -DYEING,  CALICO  PRINTINa,  PAPER- 
STAINING.  AND  BLEACHING. 

The  Thvortj  of  Dyeing.     L.  Vignon.     Hull.  Soc.  Ird. 
Mulhouse,  1892,  563—580. 

TiiK  author  has  obtained  the  following  results  from  an 
investigation  into  the  phenomena  of  dyeing:—!.  Animal 
fibres,  which  readily  absorb  dyestuffs,  possess  acid  or  basic 
characters,  whilst  vegetable  fibres,  having  but  little  attrac- 
tion for  ordinary  colouring  matters,  are  almost  neutral  and 
never  possess  basic  properties.  2.  Cotton  takes  up  nitrogen 
when  treated  with  ammonia,  thereby  acquiring  a  basic 
reaction  and  the  power  of  absorbing  acid  colouring  matters 
from  acid  baths.  3.  According  to  the  observations  of 
Witz  and  Osmond,  cotton  behaves  as  a  true  acid  when 
converted  into  oxycellulose  ;  it  then  becomes  capable  of 
combining  with  bases  and  basic  colouring  matters,  4.  Stannic 
acid  absorbs  basic  colouring  matters  such  as  safrauine, 
whilst  metastannic  acid,  a  polymeride  of  stannic  acid  having 
far  less  pronounced  acid  properties  than  the  latter,  has  no 
power  of  taking  up  safranine.  5.  All  dyestuffs,  without 
exception,  are  either  acid  or  basic  in  character,  or  possess 
both  acid  and  basic  properties. 

All  the  phenomena  of  d\'eing  exhibited  either  with  textiles 
or  with  metallic  oxides,  require  the  fulfilment  of  two 
essential  conditions — (1.)  The  possession  of  acid  or  basic 
characters  by  the  absorbing  agent,  and  (2)  the  possession 
of  the  same  properties  by  the  colouriug  matter  absorbed. 
The  only  violation  of  these  two  conditions  is  found  in  the 
fact  that  the  tetrazo-colours,  which  are  both  acid  and  basic 
in  character,  are  absorbed  by  unmordanted  cotton  in  an 
alkaline  bath.  With  this  exception  the  statement  that  all 
the  phenomena  of  dyeing  with  soluble  colouring  matters 
are  of  a  purely  chemical  nature,  is  a  justifiable  one.  The 
combination  of  dyestuffs  with  textiles  or  metallic  oxides  is 
attended  by  changes  of  the  same  nature  as  those  which 
accompany  the  formation  of  salts  by  the  interaction  of 
acids  and  bases. 

The  author  has  made  calorimetric  measurements  of  the 
changes  occurring  when  different  fibres,  such  as  silk,  wool, 
and  cotton,  are  immersed  in  acid,  alkaline,  or  neutral  baths 
of  known  composition.  The  three  fibres  absorb  neutral 
salts  just  as  a  liquid  dissolves  a  soluble  substance  ;  the  heat 
measurements  made  on  silk  and  wool  show  that  these  fibres 
possess  well-defined  basic  and  acid  properties  comparable 
with  those  of  amido-acids  such  as  glycocoll.  Cotton  is 
chemically  very  inactive  compared  with  animal  fibres  ;  its 
reaction  is  always  acid,  never  basic.  The  great  absorbent 
power  of  silk  and  wool,  and  the  small  affinity  for  colouring 
matters  possessed  by  vegetable  fibres,  is  thus  satisfactorily 
explained.  By  treatment  with  ammonia  under  various 
conditions,  cotton  may  be  caused  to  take  up  as  much  as 
2 '86  per  cent,  of  nitrogen,  which  is  not  extracted  by  dilute 
hydrochloric  acid ;  the  change  is  comparable  with  the 
formation  of  )8-naphthylamine  from  ammonia  and  iS-naphthol. 
Parallel  experiments  on  the  action  of  acid  dyestuffs  such  as 
metanil-yellow,  rosaniline-blue,  roccelline,  and  acid-violet 
on  cotton  before  and  after  treatment  with  ammonia,  show 
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that  the  amido-cotton  takes  up  considerable  quautities  of 
the  dyestuff,  whilst  under  similar  conditions  pure  cotton 
becomes  but  slightly  tinted.  Cotton  therefore  when  acted 
upon  by  ammonia  becomes  comparable  with  animal  fibres 
in  its  behaviour  towards  dj'estufEs.  Very  similar  considera- 
tions hold  also  for  colouring  matters.  Azobenzene, 
although  brilliantly  coloured,  is  not  a  dyestuff ;  its  amido- 
derivative  (amidoazobenzene,  acid-j-ellow)  is  absorbed  by 
animal  fibres,  but  does  not  give  a  fast  colour ;  the  disulphonic 
derivative  of  aniline-yellow  (acid-yellow)  is,  however,  a 
dyestuff  of  considerable  value.  Thus  by  the  successive 
introduction  of  basic  or  acid  radicles  into  azobenzene,  the 
tinctorial  properties  of  the  substance  become  more  and 
more  accentu.ited.  The  experiments  of  Knecht  and  others 
on  the  absorption  of  dilute  acids  and  alkalis  by  various 
fibres,  and  the  work  of  Witz  and  Osmond  (Bull.  Soc. Ohim. 
1886,  309)  on  the  acid  properties  of  oxycellulose  are  quoted 
in  support  of  the  author's  conclusions.  The  behaviour  of 
safranine  towards  stannic  and  metastannic  acids  was  also 
studied,  with  the  result  stated  above. — W.  J.  P. 


PATENTS. 


Improvements  in  Aluminium,  Iron,  and  Chromium 
Mordants,  li.  H.  Pickles,  Marple,  Cheshire.  Eng.  Pat. 
5197,  March  16,  1892. 

The  new  mordants  are  the  sucrates  and  saccharates  of  the 
above  metals.  Calcium  sucrate  is  first  prepared  by  mixing 
together  sugar,  treacle,  or  glucose  and  milk  of  lime.  Erom 
the  solution  of  calcium  sucrate  the  mordants  are  easily 
obtained  by  adding  the  sulphates  of  the  metals.  By  using 
basic  sulphates,  basic  sucrates  are  formed.  Eor  the  new 
mordants  it  is  claimed  that — (1)  a  saving  of  dyestuff  is 
effected  by  their  use,  a  mixture  of  aluminium  sucrate  and 
acetate  giving  with  alizarin  a  shade  equal  in  depth  to  that 
produced  with  the  acetate  alone,  with  25 — 33  per  cent,  less 
dye  ;  (2)  the  mordants  are  free  from  tarry  and  empyreu- 
matic  substances  ;  (3)  they  are  obtained  at  less  cost  than 
the  acetates,  sulpho-acetates,  &c.— R.  B.  B. 


'Improvements  in  the  Production  of  Fast  Colours  on  the 
Fibre  for  Printing  and  Dyeing  Purposes.  B.  Willcox, 
London.  From  Earbenfabriken,  vormals  E.  Bayer  & 
Co.  Elberfeld,  Germany.    Eng.  Pat.  5815,  March  24, 1892. 

Certaix  azo  dyestnffs  containing  a  free  amido  group  are 
capable  of  being  fixed  on  the  fibre  by  the  aid  of  mordants. 
The  colour-lakes  so  produced  are  then  diazotised  with  a 
dilute  acidulated  solution  of  sodium  nitrite  and  the  product 
coupled  with  a  phenol  or  amine,  &c.  Examples  are  given 
of  the  production  of  a  claret-red  from  para-amido-benzene- 
azo-salicylic  acid  and  beta-naphthol  ;  a  bluish-black  from 
amido-naphthalene-azo-meta-benzoic  acid  and  ethyl-beta- 
naphthylamine ;  and  a  bluish-green  from  the  colourin"- 
matter  got  by  combining  diazotised  amido-«alicylic  acid 
with  alpha-amido-beta-napthol-ether,  the  product  after 
printing  and  diazotisation  on  the  fibre  being  coupled  with 
beta-naphthol.  In  each  case  the  original  colour  is  first 
fixed  as  a  chrome-lake.  Similarly  the  colouring  matter  may 
be  dyed  up  on  to  chrome-mordanted  cloth,  instead  of  being 
printed  direct,  and  if  desirable  a  pattern  may  be  discharged 
on  the  chrome  mordant  in  the  usual  way  before  the  dyeing 
operation  is  carried  out.  It  is  claimed  that  a  great  variety 
of  shades  of  great  fastness  to  washing  and  soaping  can  thus 
be  obtained.— W.  E.  K. 


Improvements  in  Machinery  or  Apparatus  for  Coating  with 
Gum,  Size,  Paste,  Varnish,  or  the  like,  or  Printing  upon 
Paper  or  other  Flexible  Material  in  Continuous  Lengths. 
W.  B.  Silverlock,  London.  Eng.  Pat.  6090.  March  29, 
1892. 

Thk  paper  is  gummed  whilst  in  the  state  of  roll,  by  means 
of  a  roller  which  is  kept  constantly  pressed  against  it  by 
the  action  of  a  weighted  lever.  The  paste  is  supplied  by  a 
second  roller  wliich  revolves  in  a  box  containing  the  gum 
solution.     After  receiving   the  coating  of  gum    the  paper 


passes  a  weighted  cleaning  roller,  and  then,  separating  from 
the  roll,  is  dried  by  passing  through  a  hot-air  chamber. 

— W.  E.  K. 

An  Improvement  in  the  Bleaching  of  Textile  and  Pulping 
Materials  in  Vacuo.  E.  Hermite,  E.  J.  Paterson,  and 
C.  F.  Cooper,  Dalston.     Eng.  Pat.  G162,  March  30,  1892. 

The  vacuum  vessels  are  supplied  Avith  an  electrolysed 
solution  of  a  chloride,  e.g.,  magnesium  chloride,  or  with  a 
mixture  of  magnesium  and  sodium  chlorides.  It  is  claimed 
that  the  bleached  materials  are  left  in  a  much  stronger  and 
more  supple  condition  than  when  calcium  hypochlorite  is 
the  bleaching  agent  emplo^'ed. — K.  B.  B. 


Improvements  in  Treating  Nitroso  Compounds  for  2ise 
in  Dyeing  Animal  Fibres.  Read,  Holliday  and  Sons, 
and  L.  G.  Paul,  Huddersfield.  Enff.  Pat.  6252,  March  31, 
1892. 

It  has  been  known  for  some  time  that  certain  nitroso 
compounds  form  insoluble  lakes  with  ferrous  salts,  and  this 
reaction  has  been  used  in  dyeing,  by  mordanting  with  a 
ferrous  salt  and  then  applying  the  nitroso  body.  The 
improvement  in  this  patent  consists  in  applying  the 
mordant  and  dyestuff  in  a  single  bath  with  the  addition 
of  oxalic  acid.  Eor  example: — 50  parts  of  dinitroso- 
dioxynaphthalene  (30  per  cent,  paste)  are  mixed  with 
23  parts  of  finely-ground  ferrous  sulphate  and  a  little 
water.  The  paste  thua  formed  is  added  to  the  dye-bath 
along  with  about  -'^th  of  its  weight  of  oxalic  acid.  Log- 
wood, fustic,  &c.,  can  be  added  to  the  bath  to  modify  the 
shade.— R.  B.  B. 


A  Combined  Dyeing  and  Sizi/ig  Machine  for  Textile 
Yarns.  R.  J.  Gillibrand,  Darwen.  Eng.  Pat.  6325, 
April  1,  1892. 

The  improvement  consists  in  placing  the  dyeing  apparatus 
between  the  yarn  beams  and  the  size  box  of  a  sizintr 
machine.  The  vessel  thus  placed  is  in  three  compartments  ; 
the  first  contains  water  for  steeping  the  yarn,  the  second 
is  the  dye-bath,  and  the  third  is  for  washing  or  for  applying 
a  mordant  after  dyeing. — R.  B.  B. 


Improvements  in  the  Production  of  Fast  Colours  ow  Fibres. 
B.  Willcox,  London.  From  the  Earbenfabriken  vormals 
F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  7339, 
April  16,  1892. 

Although  many  colours  have  been  obtained  on  the  fibre 
by  diazotising  primuline,  polychiomine,  &c.,  and  combining 
the  diazo  compound  with  various  phenols  and  amines,  only 
one  of  the  colours  so  produced,  viz.,  that  formed  with 
^-naphthol,  is  really  fast  to  washing  and  fulling.  The 
patentees  declare  that  beautiful  claret-red  shades,  perfectly 
fast  to  washing  and  soaping,  may  be  obtained  by  combining- 
the  diazotised  primuline  with  mono-alkylated-/8-naphthyl- 
amlnes  containing  the  alkyl  group  in  the  amido  group. 
For  example,  after  dyeing  with  5  per  cent,  primuline  and 
diazotising  in  the  usual  way  the  material  is  transferred  into 
a  slightly  acidified  solution  of  ethyl-/8-naphthy  lamina 
hydrochloride.  The  claret-red  colour  is  thus  developed. 
Similar  naphthylamines  may  be  employed  for  the  pro- 
duction of  various  greenish  and  bluish-blacks  on  the  fibre 
by  combining  them  with  the  diazo-derivatives  of  amido- 
naphthol-monosulphonic  acid,  &c.,  described  in  previous 
patents  (Eng.  Pat.  8530,  1890,  and  Eng.  Pat.  9636,  1891), 
— R,  B,  B. 

An  Improved  Chemical  Preparation  to  be  used  for  Wash- 
ing,   Scouring,  Fulling,   Bleaching,  Boiling,   and   other 
Purposes.     H.   H.  Lake,  London.     From  C.  Castellani, 
Milan,  Italy.     Eng.  Pat.  10,381,  May  31,  1892. 
This  patent  is  for  the  "  chemical  preparation  "  obtained  in 
a  "  liquid  or  pasty  form,"  by  slaking  lime  in  a  soda  solutioa 
and  mixing  100  parts  of  the  slaked  lime  with  100  parts  of 
sodium  carbonate  and  water. — J.  L. 
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Improvements  in  Printing  Designs  or  Patterns  in  Two  or 
Afore  Colours  upon  Textile  Ptibrirs.  C.  I.  Kdraoiulson, 
Stockport.     Eiif,'.  I'at.  15,933,  Seiitember  C,  1892. 

A  KEY  or  ma.ster-roller  is  eiigraved  with  the  complete 
pattern  ami  one  or  more  additional  rollers  are  engraved 
with  portions  only  of  the  pattern  in  exact  repetition,  so  that, 
on  printing,  layers  of  two  or  more  colours  are  produced  on 
those  parts  which  are  printed  with  the  additional  rollers. 
It  is  claimed  that  special  effects  and  colour  combinations 
can  thus  be  obtained. —  \V.  E.  K. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

The  Manufacture  of  Alumina.     Industries,  14,  1893, 
32G— 327. 

Of  late  j-ears  a  demand  has  arisen  for  a  true  ore  of 
aluminium  from  which  to  reduce  the  metal  itself,  and  the 
most  typical  of  ores — the  oxide — was  naturally  that  which 
was  prepared  in  order  to  supplement  a  natural  deficiency. 

Bauxite,  a  hydrated  oxide  of  aluminium,  is  always  accom- 
panied by  an  amount  of  silica  never  negligibly  small  and 
often  very  large,  so  that  the  pDor  kinds  are  not  much  better 
than  many  aluminous  clays.  To  purify  bauxite,  advantage 
has  been  taken  of  the  double  character  of  alumina,  which 
acts  as  a  base  or  as  an  acid  according  to  its  environment. 
On  fusing  bauxite  with  sodium  carbonate,  both  the 
alumina  and  silica  act  as  acid  oxides  and  form  sodium 
aluminate  and  sodium  silicate,  the  ferric  oxide  that  is  a 
constant  impurity,  being  unattacked. 

Silicate  of  soda,  unless  containing  a  considerable  excess 
of  base,  is  but  little  affected  by  water,  and  from  the  mass 
aluminate  of  soda  can  therefore  be  extracted. 

With  a  greater  demand  for  aluminate  of  soda  and  for 
pure  alumina  prepared  from  it,  improved  methods  had  to 
be  discovered.  "When  pure  alumina  was  required,  the 
aluminate  was  decomposed  by  treatment  of  its  solution  with 
carbonic  acid,  which  precipitated  the  alumina  and 
regenerated  the  carbonate  of  soda. 

A  further  improvement  has  lately  been  made  and  is  being 
largely  introduced  in  the  manufacture  of  alumina.  A  small 
quantity  of  crystallised  alumina  hydrate  of  the  same  com- 
position as  the  mineral  "Gibbsite"  Al.iOj.SHoO  is  prepared 
by  precipitating  a  portion  of  the  solution  of  aluminate  by 
the  action  of  carbonic  acid  in  the  cold,  and  is  then  added  to 
the  main  bulk  of  the  solution.  This  determines  the  precipi- 
tation of  the  remainder  of  the  alumina  without  the  use  of 
any  other  precipitant,  and  thus  much  simplifies  the  process. 
The  soda  is  also  recovered  in  the  caustic  state,  in  which  form 
it  is  now  used  in  the  place  of  the  carbonate  previously  em- 
ployed. The  necessity  for  re-cauticising  is  thus  done  away 
with. 

The  reaction  of  alumina  already  precipitated  on  a  solution 
of  aluminate  of  soda  has  been  investigated  by  M.  A.  Ditte. 
Alumina  forms  several  compounds  with  water,  and  the 
hydrates  thus  formed  differ  markedly  in  their  physical  and 
chemical  properties.  A  solution  of  sodium  aluminate  may 
be  regarded  as  containing  amorphous  hydrated  alumina 
dissolved  in  caustic  soda  as  described  above.  It  is  well 
known  that  the  crystalline  form  in  which  a  body  crystallises 
from  a  solution  is  largely  conditioned  by  the  character  of 
the  crystal  introduced  to  start  crystallisation.  When 
therefore  the  crystalline  alumina  prepared  by  treatment  of 
a  small  portion  of  the  solution  of  aluminate  with  carbonic 
acid  is  added  to  the  main  solution  containing  aluminate  of 
soda  alumina  and  caustic  soda,  the  tendency  of  the  alumina 
is  to  crystallise  in  the  form  of  the  already  crystalline 
alumina  that  has  been  added.  Seeing  that  amorphous 
alumina  is  more  soluble  than  crystalline  alumina  in  alkaline 
solutions,  the  quantity  of  alumina  that  was  previously 
easily  held  up  becomes,  immediately  its  conversion  to  the 
crystalline  form  begins,  greater  than  that  which  the  caustic 
alkali  can  retain  dissolved,  that  is,  a  supersaturated  solution 
^f    crystalline    alumina     is    produced,     and    immediately 


crystalii.ses  out  in  the  manner  proper  to  supersaturated 
solutions.  Stirring  naturally  facilitates  the  separation  by 
bringing  the  crystals  already  formed  into  contact  with  fresh 
portions  of  the  liquid  still  containing  alumina  in  solution. 
The  reaction  does  not  stop  here.  A  portion  of  the 
aluminate  of  soda  remains  undecomposed  by  solution  in 
water,  and  retains  its  condition,  because  it  i>*  surrounded  by 
the  pro<lucts  of  its  own  reaction  with  water,  viz.,  alumina 
and  sodium  hydrate ;  but  once  the  alumina  is  removed 
no  re-straining  influence  remains,  and  a  fresh  portion 
undergoes  flecomposition  with  the  production  of  dissolved 
amorphous  alumina,  in  its  turn  converted  into  the  crystalline 
variety,  and  then  precipitated.  The  reaction  thus  proceeds 
till  the  whole  of  the  aluminate  of  soda  has  been  decomposed 
and  all  the  alumina  precipitated  except  that  corresponding 
to  the  solubility  of  Gibbsite  in  caustic  so-la  of  the  particular 
strength  and  at  the  particular  temperature  that  prevail  under 
the  conditions  of  manufacture  fthis  Journal,  1893,  2C3,  and 
1888,  625).— W.  S. 


The  Conditions  of  the   Formation   and   Decomposition  of 
Nitrous   Acid.     V.    H.   Veley.     Proc.    lioy.    Soc.    315 
27-55. 

Thk  general  conclusions  are  summarised  by  the  author  as 
follows  :  — 

(i.)  The  formation  of  the  impurity  of  nitrogen  peroxide 
in  nitric  acid,  imparting  to  it  the  well-known  yellow  tint, 
takes  place  in  the  case  of  the  more  concentrated  acid,  even 
at  a  temperature  of  30',  and  of  the  less  concentrated  acids 
at  from  100' — 150^  even  when  the  acid  is  not  unduly 
exposed  to  sunlight. 

(ii.)  The  reaction  between  nitric  oxide  and  nitric  acid  may 
be  regarded  as  reversible,  thus  :  — 


2X0  +  HNO,  +  H,0 


3HX0., 


provided  that  the  acid  be  sufficiently  dilute,  and  the 
temperature  sufficiently  low.  Under  these  conditions 
equilibrium  is  established  between  the  masses  of  nitric  acids 
when  the  ratio  of  the  former  to  the  latter  is  about  9:1.  The 
actual  ratio  varies  slightly,  on  the  one  side  or  the  other, 
according  to  the  conditions  of  the  experiments.  AVith  more 
concentrated  acids  and  at  higher  temperatures,  the  chemical 
changes  taking  place  are  more  complicated,  and  the 
decomposition  of  the  acid  more  profound. 

(iii.)  The  decompositions  of  solutions  containing  both 
nitric  and  nitrous  acids  is  also  investigated  ;  the  rate  of  the 
change  is  shown  to  be  proportional  to  the  mass  of  the 
nitrous  acid  undergoing  change.  The  curve  representing 
the  amount  of  chemical  decomposition  in  terms  of  the  mass 
present  is  shown  to  be  hyperbolic,  and  illustrative  of  the 
law — 

Cf 


(10    -   = 


This  holds  good  whatever  be  the  method  employed  for  the 
production  of  the  nitrous-nitric  acid  solution.  The  observed 
values  for  C  or  the  concentration  of  the  nitrous  acid  are 
concordant  with  those  calculated  according  to  the  above 
differential  equation  within  the  limits  of  experimental 
error. 

The  rate  is  dependent  on  the  ratio  of  the  masses  of  the 
nitrous  and  nitric  acid,  being  the  more  rapid,  the  greater  the 
proportion  of  the  former  to  the  latter. 

In  the  particular  case  of  the  liquid  prepared  from  nitric 
oxide  and  nitric  acid,  wherein  the  reproduction  of  solutions 
of  similar  concentration  presents  less  difficulty,  it  is  shown 
that  as  the  temperature  increases  in  arithmetical,  the  rate  of 
change  increases  in  geometrical  proportion,  in  accordance 
with  the  equation — 

(II.)    V     =  V,  k 

the  value  for  k  being  0*0158. 

Finally,  though  the  nitrous-nitric  acid  solutions  behave  in 
a  similar  manner  as  regards  the  diminution  of  the  mass  of 
nitrous  acid,  yet,  in  other  respects,  such  as  the  evolution  of 
gases  and  the  action  upon  metals,  they  are  dissimilar. 

—J.  C.  C. 
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PATENTS. 

Improvements  in  or  relating  to  the  Calcination  of  Lime- 
stone, Ironstone,  or  the  like  Substances.  C.  K.  Cowcds, 
Trimdon  Grange,  Durham.  Eng.  Pat.  3079,  February  17, 
1892. 
The  patent  relates  to  the  burning  of  limestone  and  the  like  by 
means  of  producer  gas.  The  plant  for  this  purpose  consists  of 
a  producer  using  cheap  fuel,  such  as  inferior  coal,  bituminous 
shale,  and  similar  carbonaceous  waste  matter,  and  con- 
nected with  a  conical  kiln  having  the  apex  of  the  cone 
downwards  and  communicating  with  a  second  chamber  into 
which  the  lime  drops,  and  through  which  the  air  to  burn  the 
producer  gases  passes,  so  that  it  is  thereby  warmed,  as  well 
as  by  the  usual  method  of  regeneration.  The  advantage 
claimed  is  in  the  use  of  cheap  fuel  and  the  absence  of  any 
contamination  of  the  lime  or  other  product  with  ash,  as 
would  happen  if  an  ordinary  kiln,  in  which  the  fuel  comes 
comes  in  direct  contact  with  the  material  to  be  burnt,  were 
used.— B.  B. 


Improvements  relating  to  the  Production  of  Pure  Carbonic 
Acid  from  the  Products  of  Combustion  of  Furnaces, 
Kilns,  and  the  like^  and  to  Apparatus  therefor.  H.  H. 
Lake,  London.  From  J.  H.  C.  Behnke  and  the  Chemische 
Fabrik,  Billwarder,  Germany.  Eng.  Pat.  6931,  April  11, 
1892. 

The  gases  previously  freed  from  sulphurous  acid  by  passing 
through  a  furnace  filled  with  limestone,  and  sufficiently 
scrubbed  to  reduce  their  temperature  to  about  60'  C,  are 
subjected  to  a  pressure  of  15 — 180  lb.  per  sq.  in.  and 
treated  with  water,  in  an  absorber  similar  in  construction  to 
an  ammonia  still.  The  carbonic  acid  is  absorbed,  whilst  the 
other  gases  collect  on  the  top  of  the  apparatus  and  are 
eliminated.  The  aqueous  solution  of  carbonic  acid  is  passed 
into  a  closed  boiler,  where,  under  greatly  reduced  pressure 
assisted  by  agitation,  pure  carbonic  acid  is  given  off.  The 
water  may  be  cooled  and  pumped  back  on  the  absorbiDg 
tower,  whilst  the  energy  contained  in  the  inert  gases  from 
this  tower  may  be  utilised  for  driving  the  agitator  and  other 
machinerv. — H.  A. 


Improvements  in  the  Manufacture  of  Bleaching  Powder 
and  in  Apparatus  to  be  employed  therein.  F.  Hurter, 
Liverpool.     Eng.  Pat.  7393,  April  19,  1892. 

I^r  the  manufacture  of  bleaching  powder  by  the  Deacon 
process  or  by  other  similar  processes,  difficulties  are 
encountered  owing  to  the  temperature  of  the  apparatus 
being  too  high  in  warm  weather  and  too  low  in  cold  weather. 
The  improvement  consists  in  artificially  lowering  or  raising 
the  temperature  of  the  chlorine  gas  before  its  introduction 
into  the  chambers,  to  suit  the  desired  purpose.  This  end 
may  be  effected  by  cooling  to  a  certain  extent  the  vitriol 
employed  for  drying  the  gas,  and  further,  if  necessary,  by 
passing  the  chlorine  through  pipes  surrounded  with  brine. 
In  like  manner  the  temperature  of  the  gas  may  be  raised  by 
employing  tepid  sulphuric  acid  and  warm  water  instead  of 
cold  sulphuric  acid  and  refrigerated  brine. — H.  A. 


simple  fusion  in  a  reverberatory  furnace  and  subsequent 
rapid  cooling  down.  The  best  results  are  obtained  by 
adding  sufficient  potash  during  fusion  to  produce  a  mixture 
of  one  part  of  potassium  pyrophosphate  to  four  parts  of 
metaphosphate.  An  alternate  method  consists  in  fusing 
1  mol.  of  metaphosphate  with  2  mols.  of  potassium  chloride 
in  presence  of  aqueous  vapour,  but  the  product  so  obtained 
is  chiefly  pyrophosphate. 

Any  of    these  soluble   compounds  when  fused  with,  at 
most,  65  per  cent,  of  aluminium  phosphate,  yield  a  soluble        J 
aluminium  phosphate.  1 

For  the  preparation  of  potassium  orthophosphate,  two 
ways  are  given  :  (1.)  The  soluble  metaphosphate  is  made 
up  to  a  solution  of  about  50'  Tw.  and  heated  by  means  of 
high-pressure  steam  to  about  120°  C.  (2.)  The  soluble 
pyrophosphate  or  its  mixture  with  the  meta-salt  may  be 
boiled  with  phosphoric  acid  in  such  proportion  that  1  mol. 
of  phosphoric  acid  be  present  to  each  mol.  of  potash. 

— H.  A. 


An  Invention  for  the  Application  of  a  Bye-Product  of  the 

Manufacture   of  Acetates  for    Warming   and   Heating 

Purposes.      G.  Heslop,   Sunderland.      Eng.   Pat.    7614, 

April  22,  1892. 

It  is  proposed   to  heat  up   the    mother-liquors    from   the 

manufacture  of  alkaline  acetates,  for   use  in  footwarmers, 

footstools,  &<;.,  the  said  liquors  possessing  the   property  of 

retaining  the  heat  for  a  considerable  length  of  time. — H.  A. 


A  Process  for  the  Production  of  Phosphates  of  Potassium 
or  Alumiiiium  Soluble  in  Water.  H.  Precht,  New 
Stas>;furt,  Gerciany.     Eng.  Pat.  7958,  April  27,  1892. 

Oedixaet  potassium  metaphosphate  is  nearly  insoluble  in 
water  and  may  be  converted  into  a  soluble  compound  by 


Improvements  in  the    Manufacture   of  Chlorine.     H.   W. 
Wallis,  London.     Eng.  Pat.  13,822,  July  29,  1892. 

This  process  deals  with  the  production  of  chlorine  from 
aqueous  solutions  of  hydrochloric,  nitric,  and  sulphuric 
acids  (see  Donald,  this  Journal,  1887,  823,  and  1890,  1130; 
also  Davis,  1891,  463).  The  acids  are  brought  in  contact 
with  one  another  in  anj'  desired  order,  preferably  by  passing- 
solutions  of  hydrochloric  and  nitric  acids  or  aqua  regia  into  a 
"  decomposer  "  charged  with  sulphuric  acid.  The  reaction 
may  be  promoted  by  agitation,  or  by  bubbling  air  through 
the  liquid,  or  by  addition  of  a  further  quantity  of  hot 
sulphuric  acid.  The  products  of  decomposition  consist  of 
chlorine  and  nitrosylchloride  which  are  passed  into 
"  absorbers "  charged  with  sulphuric  acid,  the  nitrosyl- 
chloride being  thus  decomposed  into  hydrochloric  acid 
with  formation  of  nitrous  vitriol.  The  process  is  so 
conducted  that  this  hydrochloric  acid,  as  soon  as  formed, 
meets  with  a  quantity  of  nitric  acid  sufficient  to  decompose 
it,  and  for  this  purpose  the  nitric  acid  is  previously  intro- 
duced in  the  absorber  or  enters  the  same  along  with  the 
gases. 

The  chlorine  is  finally  washed  with  hydrochloric  acid  and 
water,  and  if  required  may  be  passed  through  a  solid 
metallic  chloride  such  as  common  salt  to  free  it  from  the 
last  traces  of  nitrous  compounds. — H.  A. 


A  Process  for  Manufacture  of  Acetic  Acid.  E.  Rotondi, 
Turin,  and  M.  Michela,  Florence,  Italy.  Eng.  Pat. 
22,817,  December  12,  1892. 

The  object  of  this  invention  is  the  production  of  acetic 
acid  by  distilling  a  mixture  of  one  equivalent  of  pyrolignites 
or  acetates  with  two  equivalents  of  sodium  bisulphate, 
preferably  after  addition  of  water.  The  distillation  may 
be  carried  on  under  reduced  pressure,  the  receivers  being 
inserted  between  distiller  and  vacuum  pump  ;  the  acetic 
acid  is  collected  in  the  first  receive:,  whilst  the  second 
contains  a  suitable  base  for  absorbing  the  last  traces  of  the 
acid.  The  decomposition  may  be  accelerated  by  repeated 
addition  of  water  or  acetic  acid,  and  agitation  with  steam. 
The  residue  in  the  still  can  be  utilised  for  the  manufacture 
of  sodium  sulphate. — H.  A. 


Improvements  in  the  Manufacture  of  Ferric  Chloride. 
P.  Buisine,  Lille  Xord,  France.  Eng.  Pat.  1298, 
January  20,  1893. 

The  object  of  this  invention  is  the  utilisation  of  "  burnt 
ore "  (from  iron  pyrites)  for  the  production  of  ferric 
chloride,  by  passing  hydrochloric  acid  gas  from  the  saltcake 
furnaces  or  any  waste  hydrochloric  acid  vapours,  through 
scrubbers  charged  with  moistened  layers  of  burnt  ore  and 
flint.  If  the  material  be  washed  with  ■water,  the  ferric 
chloride  is  obtained  as  a  solution. — H.  A. 
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Improvemenls  in  the  Manujactnre  of  Pultisit  Alum  and 
Alumina.  J.  Heibliiig,  I'aris,  l-'rance.  Kug.  Pat.  2118, 
January  31,  IS'Jii. 

P(»TAsii  alum  may  he  inaiiwfactured  from  fla}'  by  adding;  to 
each  mol.  of  alumina  eontaiiiiMl  thiri-iii  three  mol-.  of  aiii- 
nionium  !<ul|i)iate  and  one  mol.  of  potassium  sulphate.  The 
well-mi.\ed  infjrtdiints  are  formed  into  liollow  bricks  and 
exposed  to  a  temperature  of  275' — 300'^  C,  when  ammonia 
is  fjiven  off  and  a  liouble  sulphate  of  alumina  and  potassium 
formed.  Tlu'  o|>eration  is  finished  when  the  evohition  of 
ammonia  ceases.  Tlie  mass  is  then  extracted  witli  water, 
the  iron  contained  in  the  solution  preci[)itated  with  j)Otas- 
sium  ferroc^vanide  as  Prussian  blue,  anil  the  alumina 
precipitated  from  the  clear  solution  by  the  addition  of  the 
whole  of  the  ammonia  condensed  in  the  furnacing  operation. 
The  supernatant  licpior  is  boiled  down  and  may  be  used  for 
treating  a  fres-h  quantity  of  clay. 

In  an  alternate,  but  less  advautaiyeous  method  the  mixture 
of  the  two  sulphates  is  replaced  with  acid  potassium 
sulphate. — H.  A. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

The  Determination  of  Calcium  Carbonate  in  Slurri/. 
C.  Manu.  Thonind.  Zeit.  1892,  16,  1055,  and  Chem. 
Zeit.  Kep.  1892,  33,  382. 

The  presence  o(  caustic  lime  in  the  raw  materials  for  the 
manufacture  of  cement  may  lead  to  errors  in  the  estimation 
of  the  total  amount  of  basic  oxides  by  the  usual  methods. 
When  therefore  the  presence  of  lime  not  as  carbonate  is 
suspected,  the  precaution  should  be  taken  to  convert  it  into 
calcium  carbonate  by  treatment  with  ammonium  carbonate, 
after  which  its  estimation  can  be  effected  in  the  ordinary 
manner. — B.  B. 


Strength  of  Composite  Drain  Pipes  of  Cement  and  Iron. 

Bauschinger.      Thonind.  Zeit.  1892, 16,  1132,  and  Chem. 

Zeit.  Kep.  1892,  33,  382. 
The  cement  pipes  with  an  iron  skeleton  were  made  by 
the  Zissler  process,  and  withstood  nearly  six  times  the 
strain  carried  by  good  glazed  stoneware  pipes.  A  cement 
pipe.  0'5  m.  wide,  1  m.  long,  and  25  mm.  in  the  walls,  bore 
an  evenly  distributed  load  of  11,130  kilos.  A  similar  pipe, 
but  of  elliptical  section,  the  axes  being  20  cm.  and  30  cm., 
bore  a  load  of  15,340  kilos.  A  good  stoneware  pipe,  with  a 
flange,  103  cm.  long,  180  mm.  in  diameter,  and  33  mm.  in 
the  walls,  showed  no  appreciable  alteration  with  a  load  of 
1,530  kilos.,  but  snapped  with  one  of  2,930  kilos. — B.  B. 


PATENTS. 

Improvements  in  or  relating  to  the  Calcination  <f  Lime- 
stone^ Ironstone,  or  the  like  Substances.  C.  K.  Cowens, 
Trimdon  Grange,  Durham.  Eng.  Pat.  3079.  February 
17,  1892. 

See  under  VII.,  page  354. 


A  Process  for  the  Treatment  of  Raw  Materials  to  be  used 
in  the  Production  of  Portland  Cement.  J.  T.  Knowles, 
London.  From  Die  Actiengesellschaft  "  Cimbria," 
Copenhagen,  Denmark.      Eng.  Pat.  4131,  March  2,  1832. 

The  raw  materials,  such  as  chalk  and  clay,  in  their  natural 
moist  state,  are  passed  through  smooth  rollers  moving  at 
different  speeds,  whereby  they  are  broken  up.  The  space 
between  the  rollers  is  about  |  mm.,  and  the  difference  in 
speed  of  the  rollers  about  10  or  20  revolutions  per  minute. 
The  mixing  is  completed  in  pug  mills,  and  the  material  is 
then  ready  for  drying  and  burning  in  the  ordinary  way. 

— B.  B. 


A  Fireproof  Composition  or  Cement  for  lioilers.  Flues, 
Furnaces.  .J.  C.  Taylor,  Ilelsby.  Eng.  Pat.  Il,iJ26. 
June  15,  1H'J2. 

The  invention  reftrs  to  a  composition  or  mixture  of  three 
parts  by  volume  of  clean  shari)  sand  with  two  parts  of 
asbestos  fibre  and  two  parts  of  silicate  of  soda,  containing 
about  10  per  cent,  of  the  syrupy  silicate  of  soda  of  com- 
merce. This  mixture  when  heated  hardens  and  can  be  used 
as  a  fireproof,  non-conducting  coating,  or  as  a  heat- resisting 
cement.— C.  O.  W.  '^ 


Improved  Process  and  Apparatus  for  Vulcanising  Wood. 
S.  E.  H.iskin,  Avoca,  U.S.A.  Eng.  Pat.  23,8CG.  Decem- 
ber 27,  1892. 

The  specification  relates  to  improvements  in  connection 
with  Eng.  Pat.  3875,  188'J  (this  Journal,  1889,  4G3).  The 
process  of  vulcanising  wood  as  understood  by  the  patentee 
consists  in  exposing  it  to  heat  and  pressure  while  preventing 
the  escape  of  its  volatile  constituents.  The  apparatus 
patented  consists  of  a  chamber  into  which  the  timber  to  be 
treated  is  run  on  rails  and  in  which  are  pipes  with  numerous 
perforations  for  the  admission  and  withdrawal  of  air.  The 
air  is  supplied  from  a  compressor  and  is  heated  by  passage 
through  a  chamber  heated  by  a  coil  conveying  superheated 
steam.  Storage  reservoirs  are  provided  to  regulate  the 
flow  of  air  to  the  vulcanising  chamber,  and  the  whole 
system  is  worked  by  a  circulating  pump.  The  object  of 
these  arrangements  is  to  allow  of  the  gradual  action  of  the 
hot  air  on  the  timber  and  its  even  distribution  in  the  vul- 
canising chamber,  as  well  as  the  gradual  cooling  of  the 
chamber  by  the  regulated  admission  of  cold  air  into  one  or 
other  of  the  storage  reservoirs  and  the  subsequent  circulation 
of  the  cold  air  thus  introduced  throughout  the  system  in 
company  with  the  remaining  hot  air.  Kepetition  of  this 
admission  of  cold  air,  combined  with  the  escape  of  a  corre- 
sponding quantitj'  of  the  heated  air,  allows  of  a  gradual 
reduction  of  the  temperature  of  the  vulcanising  chamber. 

— B.  B. 


X.-METALLURGY. 

Experiments    rvith  the   Cyanide  Process.      G.  E.  Kedzie. 
Eng.  and  Mining  J.  1892,  606. 

The  following  series  of  experiments  were  made  with  the 
view  of  determining  whether  the  gold-bearing  pyritic  ores 
in  the  immediate  vicinity  of  Ouray,  Colo.,  could  be 
successfully-  treated  by  the  cyanide  process,  also  to  learn 
the  conditions  under  which  the  most  complete  extraction 
could  be  obtained,  together  with  the  amount  of  cyanide 
consumed.  The  results  are  given  herewith,  in  the  hope 
that  they  will  be  of  benefit  to  others  pursuing  similar 
investigations. 

Description  of  Ores  Treated. — A,  raw  ore,  iron  pyrites 
with  some  copper  pyrites  and  magnetite  ;  B,  tailings  from 
lot  A  after  laboratory  amalgamation  >  C,  raw  ore  iron 
pyrite  with  quartz  gangue ;  D,  concentrates,  iron  pyrites 
with  magnetite  ;  E,  raw  ore,  iron  pyrites,  with  a  limestone 
and  actinolite  gangue;  E,  tailings  from  lot  E  after 
laboratory  amalgamation ;  G,  raw  ore,  iron  pyrites  and 
copper  pyrites  with  a  quartz  gangue  ;  H,  tailings  from  lot  G 
after  laboratory  amalgamation ;  I,  raw  ore,  iron  pyrites, 
partially  oxidised  with  a  clay  gangue  ;  J,  concentrates,  iron 
pyrites  with  a  limestone  gangue  ;  K,  concentrates  of  tailings 
after  battery  amalgamation,  iron  p_v  rites  with  magnetite  ;  L, 
concentrates  of  tailings  after  battery  amalgamation,  iron 
pyrites  with  magnetite. 

Manner  of  Conducting  the  Experiments. — The  ores  were 
weighed  into  beakers  of  from  150  to  300  cc-  capacity,  the 
measured  quantity  of  the  potassium  cyanide  solution  added, 
and  the  beakers  covered  with  convex  glasses.  Once  in 
12   hours   the   contents   of  each   beaker   were   thoroughly 
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agitated  with  a  stirring  rod.  The  temperature  of  the 
solution  during  the  tests  varied  between  22^  and  27''  C. 
After  treatment,  the  cyanide  solution  was  poured  upon  a 
filter,  the  tailings  twice  washed  in  the  beaker  with  warm 
water,  then  transferred  to  the  filter  and  again  washed. 


The  gold  and  silver  values  in  the  high  grade  ores  and 
tailings  were  determined  by  three  scorification  assays. 
With  the  low  grade  ores  and  tailings  the  gold  and  silver 
contents  were  determined  by  two  crucible  assays  of  one-half 
assay  ton.     The  percentage  of   potassium  cyanide  in  the 


Lot. 

No. 

Assay  Value  per 

Ton  of  Ores 

treated. 

Grms. 
of  Ore 
treated. 

Cyanide  Solution 
added. 

Hours  of 
Treat- 
ment. 

Extract  per 
Ceut. 

KCN 

added 

per  Ton. 

KCN 
consumed 
per  Ton. 

Total  Value 

extracted 

for  each 

Lb.  of 

Gold. 

Silver. 

Co. 

KCN. 

Gold.    \    Silver. 

Cyanide 
consumed. 

A 

1 

Oz. 
1-75 

Oz. 
1-65 

25 

1 
25 

Per  Ce«t. 
0-9 

12 

1 

1 

25-71    i 

21-21 

Lb. 

18 

Lb. 

9-6 

Dols. 
0-58 

2 

25 

50 

0-9 

12 

5f28 

33  33    1 

36 

11-4 

0-72 

3 

25 

25 

0-9 

48 

87-14 

21-21 

IS 

15*8 

0-85 

4 

25 

25 

1-5 

48        ' 

40-00 

27-27 

30 

27-4 

0-53 

6 

20 

20 

05 

48 

52-14 

15-15 

10 

7-4 

2-55 

6 

20 

10 

1-0 

4S 

45-73 

33-34 

10 

8-4 

2-00 

B 

1 

0-93    1        1-37 

25 

25 

0-9 

12 

46-24 

2-98 

18 

.. 

2 

i 

25 

25 

0-9 

48 

84-62 

29-10 

18 

14-6 

1-10 

C 

1 

1*5-90 

4.53-00 

25 

25 

0-9 

12 

9-49 

206 

18 

13-2 

21-70 

2 

25 

50 

0-9 

12 

12-13 

3-24 

36 

14-0 

20-48 

8 

25 

25 

0-9 

48 

10-58 

1-50 

18 

12-8 

24-67 

4 

25 

25 

1-5 

48 

12-16 

3-78 

30 

14-8 

25-16 

6 

25 

50 

1-5 

60 

25-09 

8-27 

60 

37-4 

20-61 

6 

25 

20 

0-5 

48 

7-16 

1-28 

10 

4-0 

53-72 

D 

1 

46-10    i      69-20 

25 

25 

0-9 

12 

6-32 

0-00 

13 

6-6 

9-40 

2 

25 

50 

0-9 

12 

15-73 

2-24 

£6 

12-6 

"     11-71 

3 

25 

25 

0-9 

48 

18-20 

2-74 
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lixiviating  solution  and  that  remaining  uncombined  in  the 
filtrates  were  determined  voluinetricaliy  by  a  neutral 
•deciiiormal  .solutiuii  <>l'  silvi-r  nitrate. 

W'hi'ii  iiotas-iiini  i-vanide  is  nieiitioned,  reference  is  uiuile 
to  the  clie!iru';illy  [lure  ri'aj,'eiit. 

Tlie  talmlatid  experiments  given,  show  that  the  following 
dediielioMS  may  safely  be  made  with  reference  to  the  ores 
treated.  1.  The  gold  is  more  readily  extiaeted  than  the 
silver.  2.  I'nder  the  saim-  conditions  the  iiercenta^^e  of 
extraction  is  increased  («)  by  the  fineness  of  the  pulp,  (i) 
by  the  duration  of  treatment,  (c)  by  the  f.trenf,'tli  of  the 
cyanide  solution.  ;{.  Tli.'  greater  the  am^xint  of  cyani<le 
added  to  the  ore  th.>  hi;;her  will  be  tl>e  percentaj:e  of 
extrastion,  but  in  this  lase  tlic  total  values  extracted  for 
each  pound  of  the  cyanide  consumed  a:v  less  than  when  a 
smaller  amoinit  of  the  cyanide  is  added  4.  When  tlij 
same  amount  of  cyanide  is  usc<l  for  each  ton  of  ore  treated, 
the  percentaije  of  extraction  is  j^reater  wr;en  the  weight  of 
the  solution  is  equal  to  that  of  ibc  ore  taken. 

(,^oncliisions.^  It  will  readily  be  observed  that  there  are 
no  Hatterin<;  indications  of  this  process  b^'in<ra  metallurgical 
success  wiih  the  pyritie  ores  under  considerjtion. 

With  the  hijib  grade  ores,  which  are  under  no  circum- 
stances adapted  to  this  process,  the  percentage  of  extraction 
under  the  most  favourable  circumstances  is  low ;  lower 
«ven  than  the  results  obtained  by  amalgamation.  How- 
•ever,  the  total  values  extracted  for  each  pDund  of  cyanide 
consumed  are  relatively  high. 

With  the  low  grade  ores,  even  where  the  low  value  of  the 
tailings  will  admit  of  their  being  thrown  away,  the  total 
values  extracted  in  a  majority  of  instances  a'e  less  than 
the  cost  of  the  cyanide  consumed,  to  say  nothing  about 
other  milling  expenses. 

To  those  interested  in  a  further  investigation  of  this 
process  as  regards  its  adaptability  to  ores  of  a  different 
character,  the  author  would  make  the  following  suggestions  : 
the  stnmgest  solution  used  should  not  contain  more  than 
one-half  of  1  per  cent,  of  potassium  cyanide,  and  good  results 
are  anticipated  with  a  much  weaker  solution.  Arrangements 
should  be  made  for  the  slow  percolation  of  the  cyanide 
solution  so  that  at  all  times  the  ore  will  be  in  contact  with 
a  solution  of  near'y  normal  strength.  Finally  the  leriod 
of  iixiviation  should  be  extended  to  96  hours  if  necessary 
in  order  to  secure  a  more  complete  extraction. 


Hunicke's  Process  for  Smelii/ig  Silccr  Lead  Ores 
containing  Zinc.     Eng.  and  Mining  J.  1892.  607. 

The  problem  of  finding  an  economical  process  for  smelt- 
ing z'nc-bearing  silver  lead  ores  in  which  the  galena  and 
zinc  blende  are  intimately  mixed  is  attracting  a  good  deal 
of  attention  among  metall'.irgists  at  the  present  time.  The 
process  recently  devised  by  Mr.  H.  A.  Hunicke  will 
therefore  be  of  considemble  interest. 

The  process  consists  in  heating  up  separately  the  roasted 
ore  and  the  coke  to  about  the  temperature  at  which  zinc 
oxide  is  reduced  to  metallic  zinc  by  carbonic  oxide,  and 
then  charging  thin  layers  of  each  alternately  into  a  cupola 
furnace.  The  lead  is  reduced  to  the  metallic  state  and 
runs,  together  with  the  silver,  to  the  bottom  of  the  furnace. 
The  zinc  is  reduced  to  the  metallic  state  and  volatilised, 
and  after  escaping  from  the  heated  mass,  is  rapidly  oxidised 
again  b}-  the  gases.  The  vapour  thus  formed  is  led  to  a 
condensing  chamber,  where  it  i^  deposited  as  zinc  oxide 
l)Owder.  The  reduction  of  the  lead  and  zinc  is  effected 
almost  immediately  after  the  introduction  of  the  ore  into 
the  cupola  furnace,  owing  to  the  smallness  of  each  charge, 
and  also  to  the  fact  that  the  ores  have  been  previou?ly  heated 
to  the  temperature  at  which  the  zinc  ore  is  reduced  by 
carbonic  oxide.  Thus  the  zinc  vapours  have  no  opportunity 
to  ?log  up  the  coke  and  prevent  further  combustion. 

This  process  differs  from  the  usual  one  in  the  previous 
heating  of  the  ore  and  fuel,  and  in  the  smallness  of  each 
charge.  Apart  from  more  ready  freeing  of  the  zinc  and 
prevention  of  clogging,  the  chemical  process  is  the  same  all 
through,  and  the  chemical  losses  of  lead  and  silver  are 
practically  the  same.  There  will,  however,  be  more  heat 
expended  in  heating  the  two  separately  and  charging  them 
hot,  and  more   labour  will  be  necessary  in  charging  them 


often  and  m  small  quantities.     If  the  ores  are  brought  to 

the  cupola  furnace  direct  from  the  roasting  furnace,  some 
expenditure  of  heat  would  be  saved,  but  there  would 
be  considtrablc  dillieulty  in  making  the  output  of  the  two 
furnaces  correspond. 

The  condensation  of  the  zinc  oxide  ran  be  carried  out  to 
as  great  a  stage  of  perfection  as  is  commercially  profitable. 
Ilunicke  estimates  that  it  is  .pjitc  feasible  to  obtain  CO  per 
cent,  of  the  metallic  zinc  when  ores  containing  IC  per  cent, 
are  worked  with. 

An  objection  which  may  be  urged  againct  the  process  in 
that  it  requires  a  constant  uniformity  in  the  cliemiral 
coni)osition  of  the  ores.  So  far  no  such  ditliculty  ha* 
arisen  in  actual  practice,  as  all  ores  can  be  treated  "satis- 
factorily. On  whatever  ores  Hunicke  has  worked  goo<l 
results  have  been  obtained,  and  an  extra  .^Ti  or  ,S10  per 
ton  of  ore  has  been  realised  by  the  recovered  zinc  oxide. 
No  doubt  the  process  will  have  to  be  adapted  to  each 
separate  ore  on  which  it  is  emi)loyed,  but  there  is  little  doubt 
of  its  applicability,  for  it  attains  an  end  hitherto  unattained 
— the  separation  of  zinc  without  fouling  the  coke. — W.  .S. 

7'Ae  Chemistri/  of  Gossan.  S.  H.  Kmmens.  Eng.  and 
Mining  J.  18&2  (I)eCimber),  582— 58.3. 
Tm:  outcrop  of  a  mineral  vein  containing  sulphuretted  ores 
must  inevitably,  by  the  combined  action  of  air,  moisture, 
and  iron,  pass  into  the  condition  of  gossan ;  that  is  to  say, 
it  must  become  a  porous  honeycombed  mass  of  gangue  and 
ferric  hydrate.  This  gossan  must,  as  compared  with  the 
original  outcrop,  be  very  much  poorer  in  cop[)er,  zinc, 
nickel,  and  lead,  and  very  much  richer  in  gold  and  silver. 
"  Very  much  poorer "  in  the  case  of  the  base  metals, 
because  it  can  rarely  happen  that  these  are  entirely  dissolved 
and  washed  away.  The  iron  remains  as  ferric  oxide.  The 
lead,  which  in  the  first  place  forms  an  almost  insoluble 
sulphate  upon  the  surface  of  the  galena,  becomes  largely 
protected,  in  the  fcrm  of  residual  galena,  against  further 
attack.  The  zinc  and  copper,  by  secoiidary  reaction  with 
carbonic  acid,  sulphurous  anhydride,  and  lime,  will,  to  some 
extent,  form  comparatively'  insoluble  oxides  or  carbonates  ; 
and  part  of  the  copper  will  assume  a  metallic  condition. 
The  nickel  alone  will,  as  a  rule,  almost  entirely  disappear, 
being  the  first,  and  most  easily,  attacked  by  ferric  sulphate. 
Accordingly,  we  are  justified  in  deducing  the  following 
conclusions  from  the  examination  of  a  gossan  : — 

1.  It  proves  the  prior  existence  of  a  body  of  sulphuretted 
ore. 

2.  If  we  see  that  it  is  the  outcrop  of  a  vein  or  lens,  and 
not  an  isolated  fragmentary  m  iss,  we  know  that  in  depth  it 
will,  if  it  continue,  change  to  unaltered  sulphides. 

3.  If  we  find  it  to  contain  particles  or  patches  of  copper, 
lead,  or  zinc  compounds,  we  know  that  in  depth  the 
mineral  deposit  will  yield  chalcopyrite,  chalcocite,  bornite, 
galena,  or  blende,  with  a  probability  of  these  being  the 
predominating  ores. 

4.  If  we  find  it  practically  free  from  copper,  lead,  or  zinc 
compounds,  we  are  warranted  in  regarding  the  unaltered  ore 
in  depth,  as  composed  mainly  of  iron  sulphides. 

5.  If  we  find  residual  particles  of  iron  sulphides,  some  or 
all  of  which  are  pyrrhotite  and  on  analysis  show  traces  of 
nickel,  we  may  infer  that  the  gossan  will  at  no  great  depth 
lead  to  bodies  of  nickeliferous  pyrrhotite. 

6.  If  we  find  silver  or  gold,  or  both,  and  also  copper, 
lead,  or  zinc  compounds,  we  expect  to  find  the  deposit  in 
depth  to  carry  argentiferous  sulphides. 

7.  If  we  find  gold  without  any  appreciable  copper,  lead, 
or  zinc,  we  may  properly  infer  that  the  deposit  in  depth 
will  consist  mainly  of  auriferous  pyrites. 

8.  Whatever  may  be  our  deduction  as  to  the  character  of 
the  vein  in  depth,  we  must  not  expect  the  vein,  as  a  whole, 
to  be  so  rich  in  the  precious  metals  as  is  the  gossan  ;  for  the 
latter,  while  being  much  lighter,  bulk  for  bulk,  than  the 
unaltered  vein,  carries  an  equal  average  weight  of  gold  and 
silver,  and  will,  therefore,  yield  a  larger  number  of  ounces 
per  ton. 

9.  On  the  other  hand,  the  concentrates  from  the  unaltered 
vein  in  depth  will  almost  certainly  be  richer  in  piecious 
metals  than  an  equal  weight  of  the  gossan. — W.  S. 
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A    Crystalline    Iron-Tungsten    Alloy.     T.   Poleck   and   B. 
Griifzner.     Ber.  26,  35—38. 

The  authors  have  examined  an  iron-tungsten  alloj'  ohtained 
from  Bohemian  wolframite,  hy  an  electrolytic  method.  The 
specimen  weighed  600  grms.,  was  crystalline  in  structure,  and 
permeated  with  drusic  cavities,  in  which  were  some  very  small 
hut  well-defined  crystals  ;  these,  as  well  as  the  mass,  were 
silver-grey  in  colour,  strongh-  lustrous,  e.vceedingly  hard, 
and  of  high  specific  gravity.  The  crystals  had  the  compo- 
sition FeW.j,  and  consisted  of  triagonal  prisms  with  a  hase,  the 
prismatic  angles  being  60"  and  the  inclination  of  the  prism 
to  the  hase  90'' ;  as  no  other  faces  could  be  determined  and 
as  no  cleavage  was  observed,  the  exact  form  is  uncertain,  but 
the  crystals  were  symmetrical  and  possessed  a  hardness 
approaching  9.  The  mass  of  the  specimen  was  nearly  of  the 
same  hardness  as  the  crystals,  had  a  specific  gravity  of  from 
12-92  lo  13-04,  and  a  composition  of  Fe^WaC;!  ;  it  is 
interesting  to  record  the  separations  of  the  crystals  free 
from  carbon  from  this  carbonaceous  matrix. 

For  analysis  the  finely-pulverised  alloy  was  ignited  in  a 
platinum  crucible  and  fused  with  fusion  mixture,  the  mass 
being  subsequently  decomposed  with  water.  The  solution  was 
neutralised  with  nitric  acid  and  treated  with  mercurous  nitrate  ; 
after  24  hours  the  yellowish-w'hite  flocculent  mercurous 
tuEgstate  was  separated,  washed  with  a  dilute  solution  of 
mercurous  nitrate,  dried,  ignited,  and  weighed  as  tungstic 
oxide.  The  iron  oxide  left  after  extracting  the  melt  with 
water  was  dissolved  in  hydrochloric  acid  and  a  little 
potassium  chlorate  and  estimated  as  ferric  oxide.  The 
carbon  was  determined  by  burning  in  a  stream  of  oxygen. 

— D.  A.  L. 

Brass   Colouring.     O.   Pfeiffer,  Bad.    Gewerbe-Zeit.    1892. 
25,  447,  and  Chem.  Zeit.  Rep.  1892,  30,  344. 

A  Fixt;  black  colour  which  can  be  varied  to  a  light  brown 
can  be  produced  on  brass  by  treatment  with  an  ammoniacal 
copper  solution  made  by  dissolving  one  part  of  copper 
nitrate  in  two  parts  of  ammonia  of  sp.  s,t.  0-96 
while  keeping  the  solution  cool.  The  brass  articles,  which 
must  be  carefully  cleaned,  acquire  a  light  tone  on  first  being 
immersed,  but  on  exposure  for  some  hours  become  deep 
black.  The  treatment  can  be  interrupted  when  the  desired 
tint  is  reached.  A  lustre  can  be  put  on  the  articles  by 
rubbing  with  a  little  wax  or  vaselin.  The  process  can  be 
varied  and  other  colour  effects  obtained  b}'  treatment  of  the 
article  after  the  development  of  the  black  colour  with  very 
dilute  hydrochloric  acid,  which  dissolves  the  coating 
gradually  and  thus  modifies  the  tint.  The  composition  of 
the  brass  also  has  an  influence  on  the  result,  and  the 
colouring  produced  recalls  that  seen  on  Japanese  bronze, 
which  has  possiblv  been  obtained  by  a  similar  method. 

— B.  B. 


The     Pvrificatio?i    of    Arsenical    Zinc.       H.    Lescoeur. 
Comptes  rend.  116,  1893,  38— GO. 

Three  methods  have  been  proposed  for  the  preparation  of 
zinc  free  from  arsenic,  antimony,  sulphur,  and  phosphorus 
for  analytical  purposes.  These  methods  involve  fusion  with — 
1.  Potassium  nitrate  ;  2.  Ammonium  chloride  ;  and  3.  .Mag- 
nesium chloride.  Neither  of  these  processes  is,  according  to 
the  author,  satisfactory.  Repeated  fusion  with  nitre  fails  to 
remove  all  the  arsenic  from  zinc,  although  sulphur  and 
phosphorus  are  completely  expelled.  On  the  other  hand, 
treatment  with  ammonium  or  magnesium  chloride  removes 
the  arsenic  and  antimony,  but  fails  to  remove  sulphur  and 
phosphorus.  A  combination  of  the  above  methods  is, 
therefore,  strongly  recommended.  Commercial  zinc  is  fused 
first  with  nitre  and  then  with  one  of  the  above  chlorides  or, 
preferably,  zinc  chloride.  The  zinc  thus  purified  may  still 
contain  lead,  copper,  and  iron,  but  these  cause  no  incon- 
venience in  most  cases,  and  facilitate  the  solution  of  the 
metal  in  hydrochloric  acid. — H.  T.  P. 


acid  or  other  acids;  on  electrolysing,  pure  chromium  of  a 
beautiful  brilliancy  is  deposited  at  the  negative  pole.  The 
process,  it  is  stated,  v/orks  well  priietically.  The  metal 
possesses  great  durability  and  a  beautiful  white  colour  with 
bluish  shade.  It  resists  atmospheric  influences  and  is  not 
attacked  by  concentrated  sulphuric  acid,  nitric  acid,  or  by 
concentrated  solution  of  potash. 

In  addition  to  the  preparation  of  batches  of  pure  chromium 
the  process  has  been  applied  to  the  deposition  of  chromiunii 
on  various  metallic  surfaces,  brass,  copper,  bronze,  iron,  &c.,, 
with  considerable  success.  The  author  considers  this 
process  v.'ill  form  the  basis  of  a  new  industry',  and  numerous 
alloys  are  producible  which  he  intends  now  to  study. 

As  a  deposit  on  metallic  surfaces  the  effect  is  beautiful, 
resembling  that  produced  by  oxidised  silver. — T.  L.  B. 


Action  of  Hydrochloric  Acid  on  A.ntimony.     A.  Ditte   and 
R.  Metzner.     Comptes  rend.  1892, 115,  936—939. 

Judging  from  the  statements  made  in  the  various  treatises- 
on  chemistry,  opinion  is  divided  in  regard  to  the  action  of 
hydrochloric  acid  on  antimony.  According  to  some  authori- 
ties aDtimony  is  dissolved  by  the  strong  acid,  whilst  acid 
somewhat  diluted  is  stated  to  be  inactive  ;  according  to 
others  the  metal  must  he  in  a  finely-divided  state  for  action 
to  ensue.  Such  diversities  of  opinion  are  judged  to  be  the 
result  of  experimenting  with  antimony  containing  traces 
of  impurities. 

The  authors  have  made  a  series  of  experiments  with 
antimony  precipitated  from  an  acid  solution  of  chloride  by 
means  of  tin.  Before  use  the  antimony  was  washed  with 
hydrochloric  acid,  then  hydrochloric  acid  and  water,  and 
finally  water  containing  very  little  hydrochloric  acid ; 
furthermore,  care  was  taken  to  remove  any  hydrogen.  The 
metal  thus  purified  was  treated  very  thoroughly  with 
hydrochloric  acid  of  varying  strengths  and  at  various  tem- 
peratures, but  no  trace  of  hydrogen  was  evolved,  not  even 
on  addition  of  chloride  of  gold  or  platinum,  for  instance  ; 
so  that  it  may  be  concluded  that  hydrochloric  acid  has  no 
action  on  pure  antimonj'  under  ordinary  pressures.  Further- 
more, it  was  shown  that  no  hydrogen  was  evolved  when  the 
experiment  was  carried  out  in  a  vacuum.  A  trace  of 
antimony  certainly  goes  into  solution,  but  this  is  accounted 
for  by  oxidation  of  the  metal  caused  by  oxygen  enclosed  in 
the  liquids  used. — T.  L.  B. 


Electrolytic      Preparation     of     Chromium.       E.      Placet. 

Comptes  rend.  1892,  115,  945. 
An  aqueous  solution  of  chrome  alum  is  added  to  a  solution 
of  an  alkaline  sulphate  and  a  small  quantity  of  sulphuric 


Action  of  Hydrochloric  Acid  on  Bismuth.     A.  Ditte   and 

R.  Metzner.  Comptes  rend.  115,  1892,  1303—1305. 
The  resemblance  between  bismuth  and  antimony  leads  one 
to  expect  a  similarity  in  their  behaviour  towards  hydro- 
chloric acid,  and  this  the  authors  find  to  be  the  case. 
Hydrochloric  acid  gas,  even  at  a  temperature  approaching 
the  melting-point  of  glass,  has  no  action  on  bismuth ;  and 
the  aqueous  acid,  whether  concentrated  or  dilute,  is 
apparently  also  ineflficacious,  since  under  no  circumstances 
can  any  evolution  of  hydrogen  be  detec'ed.  Nevertheless, 
bismuth  can  always  be  detected  in  solution,  unless  special 
precautions  be  taken  to  entirely  exclude  free  oxygen  during 
the  course  of  the  experiment.  Aqueous  solutions,  however, 
always  contain  more  or  less  dissolved  oxygen,  and  there  is 
no  doubt  that  this  element  is  indirectly  responsible  for  the 
partial  solution  of  the  metal,  thus  : — 

2l3i  -^  30  -1-  6HC1  =  2BiCl3  +  SHjO. 

The  authors  conclude,  therefore,  that  bismuth  is  not 
soluble  in  hydrochloric  acid,  except  in  presence  of  oxygen, 
and  that  the  amount  thus  dissolved  is  proportionate  to  the 
quantity  of  oxygen  present.  They  are  also  of  opinion  that 
the  comparative  facility  with  which  bismuth,  antimony, 
and  arsenic  dissolve  in  hydrochloric  acid,  depends  on  the 
heats  of  formation  of  their  respective  oxides. — H.  T.  P. 


Determination  of  Phosphorus  in  Iron  and  Steel. 
A.  Carnot.     Comptes  rend.  116,  106.— 108. 

See  under  XXIII.,  page  378. 
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Method  of  Kstimaling  Calcium  in  ThomaH-Phosphafe, 
A.  V.  llolleiimn.     Chem.  Zeit.  180-2,  16,  1  171. 

See  under  XX 1 11.,  pnye  370. 


The  Limits  of  Arriiniri/  of  (told  linllion  AssnijiiKj,  and 
the  Losses  of  Hold  incidental  to  it.  T.  K.  Itose.  I'roc. 
Chciu.  Soc.  [12-2],  IH'J.I,  73—74. 

SoMK  of  the  ciiusei?  of  the  errors  in  the  assay  of  >;ol<l 
bullion  liy  the  ordinary  method  arc  rifcrnd  to,  and  it  is 
shown  that — 

1.  A  liifjher  depree  of  accuracy  is  attained  if  the 
weiphinfjs  In-  nuidc  witli  the  precautions  reconiinended  by 
Kohlrausch  and  others  on  a  balance  indicating  difTcrcnccs 
of  0-01  i>cr  1,000  Ci  frru).),  instead  of  O'O.j  per  1,000, 
which  is  the  smallest  differeuce  shown  on  ordinary  assay 
balances. 

-2.  Ditl'crences  either  in  the  amount  of  copper  present  to  the 
extent  of  only  16  parts  per  1,000  of  alloj-,  or  in  the  amount 
of  silver  added  to  the  extent  of  3  per  cent.,  produce 
alterations  in  the  "surcharge  "of  about  0' 0.5  and  0- 1  per  1,000 
respectively,  the  "  surcharge  "  being  tlie  difference  in  weight 
between  the  gold  existent  in  the  assay  piece  originally 
taken  and  the  cornet  tinidly  obtained  ;  it  is  the  algebraical 
sum  of  the  gold  lost  and  the  silver  remaining  undissolved 
by  the  acids.  The  reduction  in  the  surcharge  due  to  the 
presence  of  antimony,  zinc,  tellurium,  iron,  or  nickel  is  also 
given. 

It  therefore  follows  that,  in  order  to  ensure  accuracy  check 
assays  must  be  made  on  alloys  of  the  same  composition  as 
those  umler  examination. 

3.  'I'he  want  of  uniformity  of  temperature  ordinarily 
prevailing  in  the  muiHe  furnace  during  cupellation  causes 
variations  in  the  surcharge.  The  temperatures  of  the 
different  parts  of  a  muffle  at  the  Royal  Mint  were  taken 
during  cupellation  bj'  a  thermoelectric  pyrometer — con- 
sisting of  a  platinum  and  ihodioplatinum  couple — on  three 
occasions,  from  which  it  appears  that  the  mean  tempeniture 
of  the  muffle  was  1063-7'.  At  this  temperature,  a  rise  of 
about  5°  is  found  to  be  accompanied  by  a  reduction  in  the 
surcharge  of  about  0-01  per  1,000. 

If  attention  be  paid  to  these  points,  the  gold  in  bullion 
of  a  high  degree  of  purity  can  be  determined  within  a 
range  of  +  002  per  1,000,  the  limits  of  accuracy  having 
been  previously  considered  to  be  +  010  per  1,000.  This 
extreme  degree  of  accuracy  is  only  possible  if  the  check  gold 
be  pure. 

In  the  second  part  of  the  paper,  the  losses  of  gold  in 
bullion  assaying  are  estimated.  They  are  due  to  (1) 
absorption  by  the  cupel ;  (-2)  volatilisation  in  the  muffle ; 
(3)  dissolution  in  the  parting  acid. 

The  results  of  a  number  of  assays  are  given,  the  gold 
having  been  in  each  case  recovered  from  the  cupels  and 
acids,  and,  after  the  gold  so  recovered  has  been  allowed  for, 
the  loss  by  volatilisation  is  estimated  by  difference.  The 
losses,  in  parts  per  1,000,  observed  in  the  assay  of  standard 
gold  (916-6  fine)  were — 


A. 

B. 

C. 

In  cupel 

0  513 

? 
0-012 
0-075 

0-36 
0-01 
0-02 
0-05 

0-51 
O'OS 

O'Oi 

0'06 

Total  loss 

0-60 

o-« 

O'fri 

A  and  B  are  means  of  four,  and  C  a  mean  of  three 
determinations.     Other  results  are  also  given. 

The  determination  of  the  amount  of  gold  volatilised  is 
only  approximate,  as  the  result  obtained  represents  the 
algebraical  sum  of  the  errors  in  several  estimations  added 
to  the  true  amount.  However,  it  probably  usually  lies 
between  0  05  and  0-1  per  1,000. 


Tkt  Volalilisalion  ofdold.    T.  K.  Roue.    Proc.  Chem.  Soc. 

[122J,  1803,  70. 
I'liK  loss  of  gold  involved  in  the  fusion  of  the  pure  metal 
and  Its  alloys  wa.s  investigated  by  subjecting  small  te^t 
pieces  of  from  0-.>  to  2  grms.  in  weight  to  a  high  tempera- 
ture under  varying  conditions  on  bone-ash  cupels  place<l  in 
a  mullle.  The  work  may  he  conHiil.red  to  be  a  continua- 
tion of  the  researches  of  .lames  .Vajiier  (,\.  Chem.  .Soc.  10 
220 ;  11,  171).  The  temperatures  varied  from  104.';  lu 
1300',  and  were  measured  by  either  a  platii.uni  and 
rhodioplaliinim  couple  or  the  optical  pyrometer  devised 
by  M.  le  C'hatelier  (this  .Journal,  1K03,  200—20 1 ).  The 
losses  of  gold  could  not  be  measured  by  the  alteration  of 
the  mass  of  the  test  pieces  in  the  muffle  owing  to  absorp- 
tion of  gases,  which  sensibly  augment  the  weight  of  the 
gold  buttons.  The  true  loss  was  found  by  assaying  the 
buttons  after  fusion. 

A  considerable  nundjcr  of  results  arc  quoted.  The  chief 
points  of  interest  to  which  attention  is  drawn  are  that — 

1.  .\n  increase  in  the  loss  of  gold  takes  place  when  the 
temperature  is  high,  pure  gold  losing  four  times  as  much  at 
124.j"  as  at  lOOff. 

2.  .\  large  amount  of  gold  is  volatilised  in  an  atmosphere 
mainly  consisting  of  carbonic  oxide,  while  a  small  amount  i.s 
lost  in  coal-gas. 

3.  A  comparatively  small  amount  of  gold  is  carried 
away  by  the  more  volatile  metals,  coi)per  appearing  to 
exert  an  exceptional  action  ;  metals  which  are  easily 
volatilised  do  not  appear  to  be  completely  driven  off  by  the 
highest  temperatures  attaineil  in  the  exjieriments. 

4.  A  large  proportion  of  gold  is  lost  in  the  case  of  alloys 
which  form  flat  buttoms  on  the  cupel,  and,  conversely,  a 
small  proportion  is  lost  from  spherical  ones,  although  the 
surface  actually  exposed  is  greater  in  the  latter  case  than 
in  the  former.  A  current  of  air  or  gas  passing  over  the 
buttons  does  not  seem  to  increase  the  loss,  provided  the 
surface  of  the  molten  metal  remain  at  rest.  These  results 
point  to  the  conclusion  that  the  conditions  which  lower  the 
surface  tension  of  the  gold  button  simultaneously  raise 
the  vapour  pressure  of  the  gold. 


a    Solution   of  Potassium 
Proc.   Chem.  Soc.  [122], 


The    Dissolution   of  Gold    in 

Cyanide.     R.  C.  Maclaurin. 

1803,  81. 

The  study  of  the  conditions  contributory  to  the  dissolution 
of  gold  in  solutions  of  potassium  C3anide  is  become  of 
j  importance,  owing  to  the  recent  use  of  this  agent  in 
extracting  gold  from  poor  ores  (this  Journal,  1800,  267  and 
1801,  03 — 08).  The  nature  of  the  changes  is  disputed  : 
Eisner  originally  expressed  the  interaction  by  the  equation — 

4Au  +  8KCX  -r  Oo  +  2H.0  =  4AuCN-  KCX  +  4K0H, 
but  McArthur,  in  a  recent  paper,  has  called  in  question 
the  necessity  of  oxygen  being  present.  It  is  a  remarkable 
fact  in  connection  with  the  process  that  the  rate  of  dissolu- 
tion of  the  gold  decreases  as  the  concentration  of  the 
cyanide  solution  increases. 

It  is  shown  that  dissolution  of  the  metal  is  conditioned 
by  oxygen,  and  that  the  amounts  of  oxygen  absorbed  and 
of  gold  dissolved  are  in  the  ratio  0 : 2  Au.  Furthermore, 
it  is  shown  that  the  rate  of  dissolution  varies  with  the 
strength  of  the  solution,  and  that  it  passes  through  a 
maximum  in  passing  from  dilute  to  concentrated  solution  ; 
this  variation  is  traced  to  a  decrease  in  solubility  of  oxygen 
in  solutions  of  potassium  cyanide  as  the  concentration 
increases. 

PATENTS. 

Improvements  in  Galvanising  Iron  and  Steel.  W.  K. 
Greenway,  Bradley.  Eng.  Pat.  2500,  February  10,  1892. 
The  j)ot  or  vessel  containing  the  galvanising  metal  is 
either  placed  in  a  larger  vessel  or  is  constructed  with  two 
walls  one  within  the  other  with  a  convenient  space  between 
them.  >(olten  lead  or  other  metal  with  a  lower  melting- 
point  than  zinc  is  placed  in  this  intervening  space  and 
transmits  the  heat  from  the  tire  on  the  outside  to  the  metal 
in  the  inner  bath.  B}-  this  means  the  burning  of  the  gal- 
vanising metal  is  prevented,  the  loss  of  heat  reduced,  and 
the  pots  made  more  lasting. — A.  AV. 
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Improvements   in   Melting    Furnaces      F-   H     Mallaband, 

Kirkcaldy.     Eag.  Pat.  5026,  March  lo,  1892. 
This  is  a  furnace  for  general  melting  purposes,  and  can  be 
used  either  with  coke  or  gaseous  fuel.     If  the  former  is  used 
the  metal  is  placed  in   a  crucible  O,  which  is  then  packed 


round  with  coke.  An  air  blast  passes  from  the  box  c  through 
tubes  ci  of  which  there  are  several,  into  the  furnace  A.  It  also 
passes  through  P  and  P^  into  a  lower  compartment  ^ /Inch 
receives  the  metal  as  it  melts.  The  tube  P  can  be  deflected 
as  shown  by  the  dotted  lines,   to  allow  of  the  removal  ot 


samples  from  F  and  for  rabbling,      ---r-.-^    r,   o,.H  fin«lU 
tion  from  the  furnace  A  pass  through  S  into  B,  and  hnallj 
escape  to  the  chimney  through  U.     The  furnace  B  contains 
scrap,  or  metal  receiving  a  preliminary  Seating  before  be  n 
tr-in^ferred  to  A.     Any  metal  which  may  be  melted  in  B 
pa."  s   hrough  E  into  P.  The  openings  D  D>  in  the  two  fur-  \ 
naces  commSnicate  with  a  channel  E,  and  are  for  the  escape 
of  slag.     The  channel  E  is  kept  hot  by  the  gases  passing  from 
AtoB      The  metal  is  drawn  ofE  through  the  spout  g.     it 
gaseous  fuel  is  to  be  used  the  crucible  is  removed,  the  arch 
&  completed,  and  the  body  of  the  furnace  «l»-^d  with  the 
metal  to  be  melted.     The  blast  in  C  is  cut  off,  the  flue  U 
Sosed,  and  two  ports  J,  J^  are  opened.     Each  of  these  com- 
municates with  a  pair  of  regenerators,  conveying  gas  and  air 
Respectively,  and  the  flame  is  passed  from  A  to  B  and  from 
B  to  A  as   the  pairs  of  regenerators  respectively  become 
heated  and  cooled  down. — H.  K.  T. 

Treatment   of   Cast   Iron.     Y.    Sugden,  Nottingham     and 

T.  Sugdcu,  London.  Eng.  Pat.  4333,  March  22,  1892. 
Bone  or"  bone  dust,  which  preferably  has  been  "  steamed 
and  freed  from  fatty  matter,  dirt,  sand,  and  the  like,  is 
placed  in  a  ladle,  the  molten  east  iron  is  poured  on  to  it,  and 
[he  whole  well  stirred  and  thoroughly  mixed.  Ihe  proportion 
of  bone  to  metal  is  from  3  to  10  per  cent.  It  is  chiimed 
that  cast  iron  thus  treated  can  be  softened  machined,  and 
again  hardened  in  a  manner  similar  to  steel.— A.  \V . 

Blast 
6.558, 


Improved  Melting  Purxace. 
The  products  of  combus-      the  tuyeres,  so  that   the  blast  Passingthro^ugh  the 


coil 


>r    delating    to    Cupolas    and 
Rushforth,  London.     Eng.  Pat 


Improvements    in    c 

Furnaces.     A.  P. 

April  5,  1892. 
The  molten  metal  from  the  cupola  or  blast  furnace  is  run 
into  a  receiver,  whence  it  is  ^nthdrawn  when  desired.  A 
coil  of  pipe  of  cast  iron  or  other  suitable  material  is  sup- 
ported in  the  upper  part  of  this  receiver  above  the  molten 
metal,  and  is  connected  at  one  end  with  the  main  from  the 
blowing  engine,  and  at  the  other  with  the  main  supplying 


heated  partlv  by  radiation  from  the  molten  metal,  while  it 
remains  in  "the  receiver,  and  partly  by  the  hot  gases 
therefrom. — A.  W. 

Improvements   in   the    Manufacture  of  Iron    and    Steel. 
T.  Twynam,  Chiswick,  London.     Eng.  Pat.  6612,  April  6, 
1892." 
Ix  order  to  render  pig  iron  which  is  high  in  silicon  and  low 
in  phosphorus  suitable  for  the  basic  Bessemer  process,  basic 
slao-  or  ferruginous   phosphoric  cinder  is  added  in  suitable 
quantity  to  the  metal.     The   silicon  of  the  pig  iron  reacts 
with  the  phosphoric  acid  with  the  production  of  silica,  which 
passes  into  the  slag  and  phosphorus  which  combines  with 
the  iron.     The  iron  and  basic  slag  must  be  weU  mixed  by 
'   rocking    the    vessel,  or    they  may   be   transferred  to   the 
converter  and  blown.     In  the  latter  case  the  highly  sihcious 
slag   produced   by  the    reaction  muit  be  first  poured  oil. 
Ferruginous  phosphoric  cinder   is   used  in  the  same  way. 
The   basic   slag,    high  in  phosphorus,   is    advantageously 
obtained  when  oxides  of  iron,  such  as  tap  cinder,  re-heating 
furnace  cinder,  &c.,  are  added  at  the  commencement  of  the 
blow  for  the  purpose  of  shortening  the  afterblow.     One  ton 
of  pig  iron  containing  1  per  cent,  of  silicon  requires  1^  cwt. 
of  cinder. — H.  K.  T.       

Improvements  in  Galvanising  Iron  and  Apparatus  there- 
for. G.  Eetterer,  Piuis,  France.  Eng.  Pat.  7332, 
April  16,  1892. 
Ix  the  ordinary  manufacture  of  galvanised  iron  by  dipping 
there  is  a  considerable  production  of  hard  spelter  and 
excessive  volatilisation  owing  to  the  necessity  of  uncovering 
the  metal  whilst  the  sheet  is  being  withdrawn.  This 
invention  consists  in  mechanical  means  for  overcoming 
these  diffieulties.  The  apparatus  (Fig.  1)  consists  of  a  bath 
c  divided  above  into  two  compartments  by  the  partition  h. 
The  bath  c  and  compartment  o^  are  filled  with  lead,  the 
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compartment  o  contains  spelter,  which  floats  on  the  lead.   In 
the   compartment  o   at  the  surface  of  the   spelter  are  two 

Fij:.  1. 


further  agitation  for  three  minutes,  it  is  run  into  a  v.at 
where,  on  sfamliug,  the  pohl  and  precipitated  iron  rise  with 
the  oil  to  the  surface.  The  uiiderneath  wuj-tc  liquor  is  run 
off,  aiul  dilute  sulphuric  acid  added  to  the  remainder,  by 
which  the  precipitated  iron  is  di.>.solved,  and  the  oil  allowed 
to  rise  freely  to  the  surface,  carrying  the  gold  with  it.  The 
mixture  is  filtered,  and  the  acid  and  oil  afterwards  separated 
for  use  over  again.  A  volatiic  oil  or  a  resin  may  he  used 
in  place  of  the  kerosene,  in  which  case  the  solution  is 
warmed  to  180^  F.,  and  the  use  of  ferrous  sulphate  dispensed 
with.— A.  W. 

Improvements  in  the  Miuui/ucture  of  Manfjancse  and 
Manganese  Alloys  free  from  Carbon.  W.  H.  Greene 
and  \V.  H.  Wahl,  Philadelphia,  U.S.A.  Eng.  Pat.  82, 
January  3,  1893. 

Manganese  ore  is  purified  from  iron  by  digesting  it  with 
sulphuric  acid  (sp.  gr.  1*84),  diluted  with  two  or  three 
times  its  volume  of  water,  and  is  then  washed  free  from 
acid  and  dried.  The  dioxide  is  then  reduced  to  monoxide 
by  heating  in  a  rotating  horizontal  cylinder  in  a  current  of 
reducing  gas,  such  as  petroleum  vapour  or  water-gas.  The 
lower  oxide  thus  obtained  is  then  introduced  into  a  crucible 
lined  with  lime  or  magnesia,  and  metallic  akiminium  added 
in  the  proportion  of  55  parts  to  213  parts  of  the  monoxide. 
A' flux  of  fluorspar  or  cryolite  is  mixed  in  and  the  whole 
heated.  Meiallic  manganese  is  thus  obtained  free  from 
carbon,  and  containing  only  very  small  quantities  of  iron, 
silicon,  and  other  impurities.  To  avoid  contamination  with 
aluminium  it  is  advisable  to  use  less  of  that  metal  than  is 
theoreticallj-  necessary  to  completely  reduce  the  manganese 
oxide,  when  the  presence  of  silicon  in  small  quantity  in 
the  resulting  manganese  is  not  objectionable  the  reduction 
may  be  performed  in  siliceous  crucibles  and  a  readily- 
fusible  siliceous  flux  used. — A.  W. 


Appajratus  for  G.u.vajn'isixg  Irox. 

moveable  bars  k,  A'  (Fig.  2),  supported  by  rods  m,  m^ 
pivoted  at  n,  n}.  In  order  to  coat  a  plate  it  is  thrust  into 
the  compartment  o,  and  submerged  until  its  upper  edge  is 
below  the  partition  h.  It  is  then  released  and  floats  upwards, 
pushing  apart  the  bars  k,  k^,  which  in  their  turn  push  aside 


Apparatus  for  Galvanising  Iron. 

the  powdered  coke  with  which  the  metal  is  covered.  A 
small  clear  space  is  thus  produced  sufficient  for  the  removal 
of  the  sheet.  The  surface  of  the  lead  in  the  compartment  o 
is  covered  with  sal-ammoniac. — H.  K.  T. 


Improvements  in  the  Separation  of  Gold  from  its  Chloride 
Solution.  J.  W.  Sutton,  Brisbane,  Qusensland.  Eng. 
Pat.  24,144,  December  31,  1892. 

This  patent  relates  to  the  use  of  oils  for  separating  preci- 
pitated gold  from  the  solution  in  which  it  is  suspended.  As 
an  example,  if  the  solution  contains  10  grains  of  gold  to 
the  gallon,  150  grains  of  a  saturated  solution  of  borax,  or  a 
similar  quantity  of  a  50  per  cent,  solution  of  an  alkali,  are 
added,  and  then  300  grains  of  a  hydrocarbon  oil  such  as 
kerosene.  The  whole  is  well  agitated  and  150  grains  of 
saturated  ferrous  sulphate  solution  poured  in,  when,  after 


Improvements  in  the  Art  of  Producing  Metallic  Zinc. 
P.  C.  Choate,  New  York,  U.S.A.  Eng.  Pat.  530, 
January  10,  1893. 

These  improvements  are  for  the  purpose  of  obtaining  ziac 
from  complex  ores  or  "  blendous  galena."  Hitherto  the 
separation  of  zinc  from  these  ores  by  the  ordinary  process 
of  distillation  has  not  been  possible,  as  metals  such  as  iron, 
copper,  &c.,  pass  over  with  the  zinc.  A  preliminary 
production  of  zinc  fume  is  also  ineffective  o«ing  to  the 
difficulty  of  reducing  this  substance.  The  patentee  tinds 
that  the  latter  operation  can  be  effected  if  the  fume  contain 
about  5  per  cent,  of  metallic  lead  or  lead  fume.  In  order 
to  carry  out  the  process  the  ore  is  first  desulphurised  if 
necessary.  It  is  then  mixed  with  coal  screenings  and 
roasted  in  a  suitable  furnace  for  the  pioduction  of  zinc 
fume,  which  is  collected  in  the  usual  way.  The  residue  in 
the  furnace  contains  the  copper  and  gold  and  most  of  the 
silver.  The  fume  is  next  heated  to  300' — 800'  F.  to  drive 
off  arsenic,  antimony,  cadmium,  Sic,  and  is  then  mixed 
with  carbon  and  heated  in  a  vertical  retort,  down  the  centre 
of  which  a  perforated  tube  passe?,  terminating  in  a  narrow 
aperture  through  which  the  molten  zinc  and  lead  pass. 
The  retort  is  not  attacked  owing  to  the  purity  of  the  fume. 
The  lead  is  allowed  to  settle  out  by  gravity  from  the  mo'tea 
metal.  This  consists  of  zinc  containing  1 }  per  cent,  to  1|  per 
cent,  of  lead,  and  is  free  from  other  metals.  It  can  be  used 
for  desilverising  lead  bullion,  and  is  also  well  adapted  for 
purification  by  the  electric  current  owing  to  its  freedom 
from  copper  and  tin.  If  the  ore  does  not  contain  sufficient 
lead,  the  latter  may  be  added  to  the  fume  in  the  form  of 
metal  or  of  lead  fume. — H.  K.  T. 


Improved  Pre  cess  of  Producing  Metallic  Alloys.     W.  H. 

Greene   and   VV.  H.   Wahl,   Philadelphia,  U.S.A.     Eng. 

Pat.  2066,  January  31,  1893. 
In  order  to  avoid  the  introduction  of  carbon  into  alloys, 
these  are  produced  by  heating  a  silicide  of  one  metal  with 
the  oxide  of  another  in  the  presence  of  a  strong  base  such 
as  lime  or  magnesia.  An  alloy  and  a  fusible  silicate  of 
lime  and  magnesia  are  then  produced.  This  process  is 
chiefly  useful  for  introducing  a  large  proportion  of  manganese 
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into  steel  without  a  proportionate  amount  of  carbon,  and  is 
carried  out  by  heating  a  ferro-silicon,  silico-spiegel,  or 
silieo-ferro-manganese  high  in  silicon  and  low  in  carbon 
with  manganese  monoxide  or  "  proto-sesqui-oxide  "  and  lime 
on  a  basic  hearth.  Useful  proportions  are  : — Ferro-silicon 
(containing  10  per  cent,  of  silicon  and  1  per  cent,  of  carbon), 
100  lb. ;  manganese  monoxide,  70  lb. ;  lime,  50  lb. 
These  will  produce  an  alloj'  containing  iron,  70  per  cent. ; 
manganese,  29  per  cent.;  carbon  0-7  percent.;  and  silicon, 
a  trace,  which  can  be  added  to  decarburised  iron  in  the 
visual  way.  Calculations  showing  the  comparative  amounts 
of  carbon  introduced  by  this  ferro-manganese  as  compared 
with  those  introduced  by  ordinary  ferro-manganese  accom- 
pany the  specification.  In  a  similar  manner  ferro-tungsten 
and  other  alloys  free  from  carbon  may  be  produced. 

— H.  K.  T. 


XI.-ELECTRO-CHEMISTRY  AND  ELECTEO- 
METALLURaY. 

PATENTS. 

Improvements  Relating  to  the  Coating  of  Articles  tvith  a 
JVetv  Metallic  Alloy  by  Electro- Deposition.  The 
London  Metallurgical  Company,  Lim.,  and  S.  O.  Cowper- 
Coles,  London.  Eng.  Pat.  1391.  January  23,  1892. 
(Second  Edition.) 

According  to  this  invention  articles  are  coated  by  electro- 
lysis with  an  alloy  of  silver  containing  from  25  to  35  per 
cent,  of  cadmium,  or  when  less  costly  coatings  are  required 
40  to  90  per  cent,  of  the  baser  metal  may  be  employed. 
The  bath  is  formed  by  dissolving  cyanide  of  cadmium  in  a 
solution  of  cyanide  of  potassium  so  as  to  form  a  double 
salt  having  a  slight  excess  of  the  latter.  To  this  solution 
is  added  a  small  quantity  of  the  doable  salt  of  the  cyanides 
of  potassium  and  silver,  the  two  together  forming  the 
electrolytic  bath.  The  anode  is  composed  of  an  alloy  of 
cadmium  and  silver  in  the  same,  or  approximately  the 
same,  proportions  as  are  desired  in  the  alloy  to  be  deposited. 

— G.  K.  R. 


Improvements  in  Precipitating  and  Collecting  Metals  from 
Solutions  (h}itai)iing  them.  A.  G.  Brookes,  London. 
From  B.  C.  Molloy,  Johannesburg,  South  Africa.  Eng. 
Pat.  3024,  February  16,  1892. 

According  to  this  invention  the  solution  of  gold  or  other 
metal  is  contained  in  a  tank  the  bottom  of  which  is  covered 
with  a  layer  of  mercurj',  which  forms  the  cathode  of  the 
electrolytic  cell.  On  the  passage  of  the  current  an  amalgam 
is  produced,  from  which  the  gold  or  other  metal  can  be 
recovered  by  the  action  of  heat  in  the  ordinary  manner. 

— G.  H.  11. 

Improved  Means  for  the  Recovery  of  Tin  and   Iron  from 
Tin-Plate  Scrap  or  other  Waste  Material  from   Tinned 
Goods.     J.  G.  H  Batchtlor,  Penarth,  and  C.  T.  Batchelor, 
Cardiff.     Eng.  Pat.  525o   March  17,  1892. 
Tin-scrap  is  rammed  into  narrow   moulds,  and  the  com- 
pressed  slabs  so   obtained  are   suspended  in  a   solution  rich 
in  tin  by  copper   slings  connected  with  the  positive  pole  of 
an   electric  current  generator.     A  plate  connected  with  the 
negative  pole  is  suspended  between  each  pair  of  slabs,  and 
a  current  of  low  voltage  removes  the  tin  from  the  latter  to 
the  former. — A.  AY. 


Improvements  in  Electrical  Secondary  or  Storage  Batteries . 
G.  E.  Heyl,  Berlin,  Germany.  Eng.  Pat.  6465,  April  4, 
1892. 

The  grid  or  frame  is  formed  of  a  series  of  horizontal  bars 
or  ribs  secured  to  an  outer  frame,  and  preferably  composed 
of  lead,  aluminium,  or  a  combination  of  lead  and  aluminium. 


These  bars  or  ribs  are  placed  at  a  short  distance  from  one 
another,  and  are  shaped  so  that  they  taper  towards  the 
edge.  The  horizontal  bars  are  crossed  by  slotted  vertical 
bars,  the  edges  of  w'lich  are  slightly  bent  towards  the 
adjacent  horizontal  bars  ;  and  auxiliary  vertical  bars,  which 
need  not  be  slotted,  may  also  be  added.  The  grid  so  formed 
may  be  filled  with  any  suitable  composition  employed  in 
the  construction  of  electrodes — G.  H.  11. 


Improvements  in  Electrodes  for  Storage  Batteries.     G.  E. 
Heyl,  Berlin,  Germany.     Eng.  Pat.  6637.     April  6, 1892. 

The  improvement  consists  in  using  electrodes  composed  of 
compounds  of  chromium  or  tungsten  mixed  with  oleic  or 
resinic  acid,  or  with  a  mixture  of  these  acids,  or  the 
chromate  or  tungstate  of  lead  may  be  employed  and 
compressed  into  a  compact  mass  in  moulds  of  the  required 
shape  with  or  without  the  addition  of  a  cementing  material. 
When  compounds  of  oleic  or  resinic  acid  are  employed  the 
method  preferred  is  as  follows: — The  compound  of  chromium 
or  tungsten,  for  instance,  chromic  acid,  is  finely  ground  and 
brought  into  a  kneading  machine,  which  is  heated  up  to 
285°  F.,  and  just  as  much  resin  or  heavy  oil  as  is  requisite 
for  complete  combination  with  the  chromic  acid  is  added 
in  small  quantities.  When  the  mass  has  been  thoroughly 
kneaded,  it  is  presi-ed  into  frames  as  usual,  and  electrodes 
consisting  of  insoluble  resinates  or  oleates  of  chromium  are 
the  result.— G.  H.  R. 


An  Improved  Method  of  Producing  Zinc  from  Blende  by 
Means  of  Electrolysis.  G.  E.  Cassel  and  F.  A.  Kjellin, 
Stockholm,  Sweden.  Eng.  Pat.  21,193,  Xovember  22, 
1892. 

Zinc  is  produced  from  blende  by  means  of  electrolysis,  the 
ore  being  first  converted  into  a  soluble  salt  of  zinc,  which  is 
electrolysed  in  a  bath  in  which  the  cathode  consists  of  zinc 
or  other  suitable  metal  which  is  not  corroded  in  the  process, 
and  is  separated  from  the  anode  by  a  porous  partition. 
Iron,  or  some  analogous  metal,  is  used  for  the  anode, 
and  the  electrolyte  round  the  cathode  consists  of  a  soluble 
salt  of  zinc,  and  that  round  the  cathode  of  a  solution  of  a 
salt  the  positive  component  of  which  consists  of  the  metal 
used  as  an  anode,  and  the  negative  of  the  same  acid  as 
that  contained  in  the  salt  of  zinc  to  be  electrolysed.  If  the 
acid  set  free  during  the  operation  forms  insoluble  salts  with 
the  anode,  the  porous  partition  may  be  dispensed  with  and 
the  cathode  and  anode  are  both  surrounded  by  the  salt  of 
zinc  to  be  electrolysed. — G.  H.  R. 


Improvements  relating  to  Storage  Batteries  and  Electrodes 
therefor.  G.  W.  Harris,  New  York,  U.S.A.  Eng.  Pat. 
140.     January  3,  1893. 

The  invention  consists  in  constructing  the  electrodes  for  a 
storage  battery  of  alternatelayers  of  sheet  lead  and  blotting 
paper,  the  alternate  layers  of  lead  extending  over  the  lateral 
or  opposite  edges  of  the  blotting  paper  and  united  in  each 
instance  into  one  mass,  and  bound  by  a  strip  of  cloth  or 
analogous  pliable  non-conducting  material  of  good  tensile 
strength  and  preferably  possessing  absorbing  qualitie.":. 

— G.  H.  R. 


Improved  Process  and  Apparatus  for  the  Electrolytic 
Production  of  Porous  Finely  Sub-divideJ  Lead  for  use 
in  Seco/idary  Batteries.  W.  P.  Thompson,  London. 
From  E.  Correns,  Berlin,  Germany.  Eng.  Pat.' 1502. 
January  24,  1893. 

According  to  this  process  any  suitable  lead  compounds 
are  mixed  with  sulphuric  acid  or  sulphates,  or  water  and  a 
suitable  binding  material  (such  as  gelatin,  glue,  &c.),  and 
first  plastered  into  waffle-like  plates,  and  then  exposed  to 
the  action  of  the  current  in  an  electrolytic  bath  until  all  the 
lead  salts  are  reduced.  The  reduced  ir.ass  is  then  ground 
and  inserted  in  a  moist  condition  into  the  lattice  work,  which 
serves  as  a  support  for  the  active  substance.  Metallic  salts 
soluble  in  sulphuric  acid  may  also  be  added  to  the  liquid 
which  serves  as  a  reducing  b?.th,  or  to  the  lea  1  compounds 
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inserted  into  the  wiittle-like  cathodes,  so  that  these  metals 
maybe  elecfn)lytic;illy  dopositel  with  the  finely -divi:ied 
lead  and  siihsuiiutiitly  dissolved  out,  thus  foraiinj^  very 
porous  plates.  In  acldifion,  mercury,  or  nurcurial  salts 
may  be  added  tn  the  bath  so  as  t')  form  an  amal;iatn  with 
the  lead  and  prevent  oxidation.  An  apparatus  is  described 
by  means  of  which  the  process  may  be  carried  on  con- 
tinuously, the  I'jad  salts  being  pressed  on  to  the  waflle-like 
plates  where  they  enter  the  bath,  while  the  finely-divided 
lead  or  lead  amalgam  drops  off  them  where  they  leave. 

—  G.  H.  E. 


An  Improved  Method  of  and  Apparatus  for  Brightening 
Rape,  Linseed,  atid  similar  Oils.  A.  Teal,  Wilmington, 
near  Hull.     Eng.  I'at.  18,744,  October  I'J,  1892, 

I.\  order  to  brighten  the  oiN  the  patentee  exposes  them  in 
a  liiuly-divided  stream  to  the  atmosphere  after  they  have 
been  heated  up  to  about  ICO    V I.  L. 


A  New  Process  for  making  Consistent  V'shfat,  Train, 
and  other  Oils  by  Means  of  Cuinjiressed  0.rjgen.  E. 
Opderheck,  Cologne,  Germany.  i'^ng-  Pat.  24,1.'j3, 
December  31,  1892. 

A  material  of  requisite  consistency  i.s  obtained  by  intimately 
mixmg  the  oils,  previously  heated  to  90 — 100'  C,  with 
compressed  oxygen. — J.  L. 


XII.-FATS.   OILS.   AND   SOAP 
MANUFACTUHE. 

Researches  on  the  Localisation  of  Fatly  Oils  during  the 
(Termination  of  Seeds.  E.  ^IesDard.  Comptcs  rend. 
116,   111—114. 

Thk  author  has  examined  oleaginous  seeds  under  the 
microscope,  and  is  led  by  his  obser>ations  to  the  following 
conclusions  ;  (1.)  Except  in  the  graminacen-,  the  fatt^'  oils 
are  not  localised  in  special  tissues.  The  oils  disappear 
according  to  the  nutritive  requirements  of  the  tissues,  and 
behave  in  this  respect  like  the  albuminoid  substances  which 
they  always  accompany.  (2.)  I!ydroIy:.is  of  the  oils  under 
the  influence  of  a  diastatic  substance  does  not  occur.  No 
glycerol,  which  might  have  been  expected  to  result  from  a 
saponification  of  ihe  oils,  had  been  found,  nor  was  the  quantify 
of  fatty  acids  appreciable  to  any  extent.  The  presence  of  the 
minute  quantities  of  free  fatty  acids  can  be  easily  explained 
by  certain  changes  of  the  albuminoid  substances.  (3.")  In 
€very  case,  the  occurrence  of  the  oils  is  independent  of  the 
starch  and  of  the  glucose  :  but  these  oils  seem  to  be  superim- 
posed on  the  albuminoid  layers  in  the  reserve  substances 
of  the  ripe  seedi). — J.  L. 


HilbVs   Iodine    Method   for    Oils.      W.    Fahrion.     Chem. 

Zeit.  1892,16,  1472. 

See  under  XXIII,,  page  381. 


Soap  Analysis.    E.  Dieterich.    Helfenberger  Annalen,  1891. 
See  under  XXIII.,  page  381. 


PATENTS. 


Improvements  in  Strainers  for  Oil  and  similar  Presses. 
M.  P.  A.  Tollin,  Paris,  France.  Eng.  Pat.  80.J9,  May  5, 
1892. 

To  prevent  the  passing  of  any  solid  particles  through  the 
strainers  the  patentee  arranges  in  the  inner  sides  of  the 
filtering  surfaces  of  these  strainers  special  metallic  strips, 
which  are  easily  intercha:igeable  and  prevent  any  alteration 
in  the  size  of  the  slits,  through  which  the  oil  "is  strained, 
during  the  process  of  compression. — J.  L. 


Improvements  in  the  Treatment  or  Solidification  of  Mineral 
Oils  and  other  Liquid  Hydrocarbons.  C.  H.  Eidsdale, 
Guisborough.     Eng.  Pat.  14,383,  .Vugust  9,  ISDi. 

The  solidification  is  effected  by  mixing  the  oils  with  resiu- 
lime  soap  (this  Journal,  1892,  445). — J.  L. 


XIII.-PAINTS,  PIGMENTS.  YARNISHES. 
RESINS,  INDIA-EUBBER,  Etc. 

Detection    of  Rosin    in    Gum-Dammar.      E.    Hirschsohn. 
Pharm.  Zeit.  Kussl.  1892,  31,  609. 

See  under  XXIII.,  page  381. 


Hiibl's  Iodine  Method  for  Oils.  E.  Dieterich.  Helfenberger 
Annalen,  1891. 

See  under  XXIIf.,  page  381. 


PATENTS. 


Improvements  in  or  relating  to  Bronze  or  other  Metallic 
Paints.  E.  C.  Williams  and  ISl.  E.  Williams,  Kushmoore, 
and  C.  May,  Liverpool.     Eng.  Pat.  4169,  March  2,  1892. 

This  invention  refers  to  an  improved  bronze  paint  consist- 
*ing  of  a  menstruum  which  is  a  solution  of  4|  parts  of  gun 
cotton,  in  95^  parts  of  amyl  acetate.  By  adding  to  this 
solution  a  suitable  quaLtity  of  bronze  or  other  metallic 
powder  the  bronze  paint  is  obtained. — C.  O.  W. 


Improvements  in  Colour  Cakes,  Blocks,  or  Slicks  for 
Marking  or  Colouring  Purposes.  J.  A.  Carruthers, 
Glasgow.     Eng.  Pat.  5862,  March  25,  1892. 

The  invention  consists  in  coating,  colouring,  or  marking 
materials  or  pigments  in  the  form  of  cakes,  blocks,  or 
Slicks  with  any  suitable  cemeutitious,  coagulable,  gummy, 
waxy,  or  setting  substance  ;  or  with  some  adherent  fibrous 
piilp,  or  pitch,  or  other  resinous  substance.  By  this  treat- 
ment the  colour  blocks  or  sticks  are  better  suited  for  packing 
and  seudiiig  away,  and  are  more  cleanly  to  handle. 

— c.  o.  w. 

Improvements  in  the  Production  of  While  Lead  and  Chrome 
Pigments.  S.  Ziani  de  Ferranti,  Hampstead,  and  J.  K. 
Noad,  East  Ham.     Eng.  Pat.  6009,  March  28,  1892. 

A  soi.rxiox  of  lead  acetate  is  prepared  by  immersing  lead 
electrodes  in  a  10  per  cent,  solution  of  acetate  of  ammonia. 
These  lead  electrodes  are  arrarged  in  suitable  tanks  con- 
taining porous  pots  or  porous  partitions  formed  of  porous 
slabs.  A  convenient  number  of  sets  of  tanks  are  coni:ected 
in  series  iu  proportion  to  the  voltage,  so  as  to  provide  about 
2\  volts  for  each  cell.  On  passing  a  direct  current  through 
these  cells  lead  acetate  is  formed  in  the  outer  solution  and 
ammonia  set  free  in  the  porous  cell.  The  lead  acetate  and 
the  ammonia  so  formed  are  run  into  two  separate  vessels 
and  the  latter  by  treating  it  with  gaseous  carbonic  acid  is 
converted  into  carbonate  of  ammonia  and  is  then  mixed 
with  the  lead  acetate.  A  white  precipitate  consisting  of 
a  hvdratcd  carbonate  of  lead,  commercially  known  as  white 
lead,  is  thus  formed,  the  supernatant  li  [uid  being  essentially 
a  solution  of  acetate  of  ammonia.  The  precipitate  is  then 
separated  from  the  solution  by  means  of  a  filter-press. 
Traces  of  lead  which  remain  dissolved  in  the  solution  of 
acetate  of  ammonia  are  precipitated  with  chromic  acid, 
whereby  chrome  yellows  are  formed.  The  clear  solution 
of  acetate  of  ammonia  is  subsequently  returned  into  the 
electrolysing  tanks.  Instead  of  acetate  of  ammonia  acetate 
or  nitrate  of  s)da  or  potash  may  be  used. — C.  O.  W. 
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Improvements  in  the  Manyfacture  of  Pyroxiline  Solutions 
and  Compounds  for  Varnishes  and  Coatings.  J.  S. 
Fairfax,  London.  From  F.  Crane,  New  Jersey,  U.S.A. 
Eng.  Pat.  6542,  April  5,  1892. 

The  invention  refers  to  the  preparation  of  pyroxiline 
varnishes  hy  means  of  such  solvents  as  will  rapidly 
volatilize  and  at  the  same  time  will  not  absorb  moisture. 
As  a  solvent  of  this  description  acetone  and  some  of  the 
lower  ketones  are  recommended.  The  following  mixtures 
are  recommended : — 

13  gallons  methyl  nlcohol  or  acetone. 

53  gallons  petroleum  naphtha. 

35  gallons  volatile  ketones  or  acetone  oil. 

23  pounds  sokible  pyroxiline. 

Or  for  a  solution  to  be  still  more  non-hygroscopic  : — 
50  gallons  volatile  ketones  or  acetone  oil. 
50  gallons  petroleum  najihtha. 
25  pounds  soluble  pyroxyline. 

— c.  o.  w. 


Improvemeuls  in  the  Spreading  and  Treating  'of  India- 
Ruhher  Waterproof  Fabrics.  J.  Frankenburg,  Salford. 
Eng.  Pat.  7582,  April  21,  1892. 

This  invention  relates  to  a  new  ffirm  of  spreading  machine. 
The  machine  is  constructed  with  a  gauge,  gauge  roller  and 
back  drum  as  the  present  machines,  but  there  is  no  inter- 
mediate drying  apparatus.  Eelcw  the  back  drum  or  in  any 
other  suitable  position  there  is  placed  an  enclosed 
chamber  into  which  the  fabric  as  it  passes  from  the 
spreading  roller  can  enter.  The  chamber,  which  is  heated 
to  about  180^  F.  is  fitted  with  rollers  over  which  the  fabric 
passes  in  zig-zag  fashion.  A'\  the  naphtha  and  petroleum 
spirit  contained  in  the  proofed  fabric  is  evaporated  and  the 
cloth  leaves  the  chamber  with  a  perfectly  dry  coat  of  india- 
rubber.  The  naphtha  vapours  in  the  chamber  may  be  drawn 
off  bj'  means  of  a  fan,  subsequently  to  be  condensed  in  a 
refrigerator,  or  they  are  passed  direct  into  the  atmosphere. 

— C.  O.  W. 


Improvements  in  the  Manufacture  of  White  Lead  for  Use 
as  a  Pigment.  Z.  Waller  and  C.  A.  Sniffin,  New  York, 
U.S.A.     Eng.  Pat.  7631,  April  22,  1892. 

This  invention  relates  to  precipitation  processes  of  making 
white  lead,  where  solutions  of  basic  lead  acetate  are  treated 
with  carbon  dioxide.  By  mixing  these  solutions  with 
water  charged  with  carbon  dioxide  a  highly  amorphous 
lead  hydro-carbonate  of  great  covering  power  is  obtained, 
or  the  carbon  dioxide  is  forced  under  a  pressure  of  from 
5  to  10  pounds  into  the  mixture  of  carbonated  water  and 
basic  lead  acetate,  whereby  a  greater  percentage  of 
precipitate  is  produced  in  proportion  to  the  volume  of  water 
in  the  precipitating  vessel. — C.  O.  VV. 


Improvements   relating   to    Compounds    suitable   as   Pro- 
tective   Coatings   or   Paints  for   Iron    and   Steel.      P. 
Lehmann,  Berlin,  Germany.     Eng.   Pat.  12,728,  July  11, 
1892. 
The  invention  refers  to  a  new  material  called  "  Siderosthen  " 
for  the  coating  of  iron  and  steel  surfaces,  with  a   view  to 
prevent  the  formation  of  rust  upon  them.     The  compounds 
used  for  the  manufacture  of  this  paint  are  the  tar  obtained 
from   works    producing   fat    gas,    "  gondrou "    which    is    a 
mixture  of  about  85  parts  of   refined   Trinidad  asphalte  and 
15  parts  of  refined  asphalte  oil,  or  instead  of  the  "  goudron  " 
sulphur  may  be  used.     If  "  goudron  "   be  employed,  this  is 
dissolved  in  the    gas    tar   in    suitable    quantities    and    this 
mixture  can  then  forthwith  be  employed  for  the  purpose  in 
view.     If  sulphur  be   used,  8  per  cent,  of  it  is  mixed  with 
the  gas  tar    and    this   mixture    is   then   heated   to   about 
100"  C— C.  O.  W. 


An  Improved  Composition  Paint.  J.  S.  P.  Stutley,  Adelaide, 
South  Australia.     Eng.  Pat.  21,932,  November  30,  1892. 

This  invention  refers  to  a  composition  paint  which  will  not 
corrode  when  subjected  to  the  action  of  water  and  further 
renders  the  material  coated  waterproof.  The  paint  con- 
sists of : — 

1  gallon  of  spirits  of  wine. 

4  lb.  ot  shellac. 

1  lb.  of  resin. 

i  lb.  of  steatite. 

2  lb.  of  lamp-black. 

Instead  of  lamp  black  any  other  desirable  pigment  may 
be  employed.  The  ingredients  are  thoroughly  mixed 
together  and  for  30  minutes  subjected  to  a  heat  of  212''  F., 
and  then  allowed  to  stand  for  48  hours.  The  mass  is- 
subsequently  strained  and  ground  in  an  ordinary  paint 
mill.— C.  O.  W. 


XIY.-TANNING,  LEATHEE.  GLUE.  AND 
SIZE. 

Mangrove  Tannin.     H.  Trimble.     Contributions  from  the 
Bot.  Lab.  of  the  Univ.  of  Pennsylvania,  1892,  1,  50 — 55. 

"Maxgrove  bark  from  Rhizophora  Mangle,  L.,  does  not 
appear  to  have  come  into  use  in  the  tanning  industry  except 
in  the  localities  where  it  grows.  The  probable  reasons  for 
this  are  :  (1)  The  fact  that  almost  all  parts  of  the  world  are 
able  to  supply  tanning  material  for  home  consumption  ;  and 
(2)  that  the  mangrove  produces  a  leather  of  a  bad  colour 
and  spongy  texture. 

The  powdered  bark  contains  12-04  per  cent,  of  moisture, 
and  6*10  per  cent,  of  ash,  in  which  sodium  salts,  chiefly 
chloride,  predominate.  Fat  and  wax  were  present  in 
insignificant  amount ;  stronger  ether  removed  0*40  per  cent, 
of  a  substance  insoluble  in  water,  but  giving  a  green  colour 
with  ferric  chloride.     Gallic  acid  was  absent. 

Absolute  alcohol  extracted  20-32  per  cent,  of  a  very 
astringent  substance  with  a  narcotic  odour.  Of  this  an 
amount  equal  to  13-42  per  cent,  of  the  bark  was  soluble  in, 
cold  water,  and  the  remainder  was  almost  completely 
soluble  in  hot  water.  The  alcoholic  extract  consisted  largely 
of  tannin,  red  colouring  matter,  and  a  small  quantity  of 
glucose. 

The  other  more  important  constituents  were  determined 
to  be  : — Mucilage,  1*72  per  cent. ;  glucose,  0'81  per  cent. ; 
albuminoids,  7*02  per  cent.;  starch,  4*27  per  cent,  j 
cellulose,  27-49  per  cent.  Tannin  was  determined  by 
gelatin  and  alum,  and  found  to  be,  in  the  air-dried  bark, 
23-92  per  cent.,  and  in  the  absolutely  dry  bark,  27' 19  per 
cent. 

To  isolate  the  tannin,  the  finely-powdered  baik  was. 
extracted  with  commercial  ether  (sp.  gr.  0-75),  the  bulk  of 
the  ether  was  distilled  off  and  the  rest  evaporated  under 
reduced  pressure.  The  filtered  aqueous  solution  of  the 
residue  was  carefully  treated  with  neutral  lead  acetate  and 
filtered.  The  yellow  filtrate  was  agitated  successively  with. 
three  portions  of  acetic  ether,  which  removed  the  tannin. 
The  precipitate  was  suspended  in  water,  decomposed  by 
livdrc^en  sulphide  and  filtered,  the  filtrate  v^as  heated 
under  reduced  pressure  to  remove  hydrogen  sulphide  and 
treated  with  lead  acetate  and  acetic  ether  as  described 
above.  The  acetic  ether  solutions  were  mixed  and  distilled 
to  dryness  ;  the  residue  was  dissolved  in  aqueous  ether  and 
again  distilled  to  dryness  under  reduced  pressure. 

The  tannin  thus  obtained  was  a  light,  reddish-yellow 
porous  substance,  readily  soluble  in  water,  alcohol,  and 
commercial  ether.  It  gave  the  following  reactions  in 
1  per  cent,  solution ;  these  are  compared  with  those  of 
gallo-tannic  acid  : — 
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Reagent. 


Mangrove  Tannin.       Gallo-Tannic  Acid 


Sulphuric  acid  (I  :i»)  Red  (Icuofiit  on 

'  cooliii(i:. 

nroinine  wntsr Yellow  prccipitote. 

Ferric  chloride.  ,,..■)  Dirty  jrrecn  prc- 

snd                f  cipitate. 

Arainoniuin  hydrate^  Purple  iiri-cipitalc. 

Tartar  emetic ")  i  No  precipitate. 

and  f 

Animoniuin  chloride.;  „             ,. 

C  I  Pink  precipitate, 
t'alciuiii  hyilrutc  ...N  | 

(  Red  on  surface. 
I 

Concentrated        sul-  '  Deep-red  colour. 
phuric  acid.               | 

Lead  nitrate No  precipitate, 

I 

Cobalt  acetate Faint  cloudiness. 

I'muiuni  acetate. . . .  Red-browii  colour 
and  precipitate. 

Potassium  bichromate  Brown  precipitate. 

Ferric  acetate Olive-green  colour 

and  precipitate. 


No  change. 

No  precli)it!iti'. 

Blue-black  pre- 
cipitate. 
Purple  precipitate. 

White  precipitate. 


Turning  blue. 

Yellow  colour. 

White  precipitate. 

Flesii-coloured 

preci|)itate. 
Crimson  colour. 

Brown  i)reeipitate. 

Blue-black  pre- 
cipitate. 


These  reactions  agree  closely  with  those  given  by 
Trocter  {Te.rt  Book  of  Tanning,  11.3)  for  the  tannin  of 
Mimosa  or  wattle-bark. 

Sugar  was  not  detected  in  tlie  tannin. 

By  heating  the  tannin  in  glycerine  to  21.5"^,  .shaking  out 
the  products  of  decomposition  with  ether,  and,  after 
removing  the  latter,  dissolving  in  water,  and  applying  the 
usual  reagents,  a  catechol  tannin  was  indicated.  Ey 
hydrolysis  a  red  insoluble  decomposition  product,  and  a 
substance  capable  of  reducing  Fehling's  solution  to  an 
extent .  equivalent  to  10-35  per  cent,  of  glucose,  were 
obtained.  The  red  product  gave  reactions  which  indicated 
the  presence  of  gallic  acid,  ellagic  acid,  and  phlobaphenes. 

The  ultimate  analysis  of  the  tannin  is  in  accord  with  the 
formula  CjsHo.^O,!,  but  the  numbers  deviate  very  slightly 
from  those  calculated  for,  C.ToHrMOg,  the  formula  ascribed 
by  DragendorfE  to  rhatania  tannin,  and  from  those 
calculated  for  C;gH;40,|,  the  formula  given  by  Rochleder 
for  horse-chestnut  tannin. 

The  author  concludes  that  mangrove  tannin  is  identical 
with  those  from  horse-chestnut,  rhatany,  and  tormentil,  and 
possibly  also  with  that  from  mimosa  or  wattle-bark. 

—A.  G.  B. 


XV -MANURES.  Etc. 

The  Loss  of  A' it  rag  en  in  Dung.     A.  Muntz  and  A.  Ch. 
Girard.     Comptes  rend.  116,  108 — 111. 

The  authors  have  determined  the  loss  of  nitrogen  incurred 
in  the  stable,  and  find  it  to  be  for  straw  litter,  63  ■  6  per 
cent,  of  the  nitrogen  consumed  by  the  animal,  and  for  peat 
litter  only  48-3  per  cent.  A  comparison  of  the  usefulness 
of  a  light  soil  in  the  stable,  contrasted  with  straw  litter, 
gave  for  the  former  a  loss  of  25*7  per  cent,  of  nitrogen, 
whilst  for  the  latter  the  loss  amounted  to  50-3  percent. 
The  ammonia  is  all  the  more  easily  absorbed  the  more 
huiuic  substances  the  soil  contains. 

For  the  retention  of  the  ammonia  in  stables  the  use  of  cop- 
peras, gypsum,  superphosphates,  &c.  has  been  recommended. 
The  authors,  however,  found  the  losses  of  nitrogen  for — 

Per  Cent. 

Straw  litter  alone 46 

Straw  litter  mi.xeil  with  copperas 48 

Straw  litter  mixed  wjth  gypsum 46 


and  they  explain  the  inefficiency  of  the  added  chemicals 
by  the  alkalinity  of  the  animal  excreta,  which  has  to  be 
saturated  before  any  ammonia  can  be  retained. 

An  examination  of  dung  of  various  domestic  animal» 
gave  the  following  aniouiit><  of  bases,  measured  by  the 
quantity  of  SO.,  retpiired  to  neutralise  them  : — 

firms.  SOj. 

1  kilo,  of  horse-dung  requiri-d f.'J,'>2 

1      „       cow-dung         „         :;-i;u't 

1      „        sheep-dung      ,,         4'2(ki 

1      „        swinc-duug      „  2'02a 

In  practice  the  use  of  straw  litter  mixed  with  peat  and, 
perhaps,  a  soil  rich  in  humic  substances,  seems  to  be  the 
cheapest  means  of  checking  the  enormous  losses  of 
ammonia  occurring  in  stables. — .1.  L. 


Method   of  Estimating     Calcium    in  Thomas-Phosphate. 
A.  V.  Holieman.     Chem.  Zeit.  1802,  16,  1471. 

See  under  XXIII.,  page  370. 


XVI -SUGAR.  STARCH.   aUM,  Etc. 

The  MeUissigenic  Substances  of  the  Manufacture  of  Sugar 
from  the  Sugar  Cane.  Prinsea-Geerling«.  Chem.  Zeit. 
189:>,  16,  Kep.,  2S0;  from  Mededeelingen  van  het 
proefstation  voor  suikerriet  in  West  Java,  te  Kagok-Tegal, 

Samarang,  1892. 

The  author  has  investigated  in  detail  17  samples  of  cane 
sugar  molasses.  The  sugars  present  included  sucrose, 
dextrose,  and  levulose ;  no  others  (for  example,  raffinose) 
werti  detected.  The  dextrose  and  levulose  were  present  ii> 
varying  proportions,  so  that  the  reducing  sugars  were  often 
optically  inactive.  Since  the  rotation  of  the  reducing  sugars 
was  the  less  laevogyrate  the  older  the  products,  it  would 
seem  that  the  levulose  of  invert  sugar  gradually  undergoes 
fcimcntation  and  oxidation. 

The  percentage  of  ash  in  the  molasses  did  not  lead  to  the 
establishment  of  a  factor  similar  to  that  used  in  the  case  of 
of  beetroot  sugar  (viz.  5)  ;  the  factor  deduced  was  1*2—8 
or  6' 5  —  10  7,  according  as  the  psh  is  referred  to  the 
sucrose,  or  to  the  total  sugars. 

The  other  organic  substances  isolated  were  citric  acid  (not 
previously  found),  succinic  acid,  lajvo-malic  acid,  and 
Keichardt's  saccharumic  acid.     The  pure  acid 

CuH,gOi3  +  HgO 

crystallises  in  transparent  leaflets,  melts  at  175' C,  and  is 
soluble  in  water,  alcohol,  and  ether,  but  insoluble  in 
chloroform.  The  aqueous  solution  exhibits  neither  optical 
rotation  nor  reducing  power.  All  the  salts  are  insoluble  in 
alcohol ;  the  iron,  aluminium,  lead,  and  barium  salts  are 
insoluble  also  in  water. 

The  molasses  contains  0-098— 0-35  per  cent,  of  volatile 
acids  (acetic,  butyric,  and  valeric  acids)  ;  lactic  acid  was 
not  present.  Dextran,  galactan,  and  Pehgot's  saccharin 
were  also  absent.  Metapectic  acid  was  isolated ;  it  dissolves 
in  water  forming  a  turbid  solution  of  feeble  Ikvo  rotation, 
and  it  only  exhibits  slight  reducing  power  before  and  after 
inversion.  The  barium  salt  Ci^tTiijOnBas  is  sparingly 
soluble  in  water.  On  oxidation  the  acid  yields  much  mucic 
acid  and  a  little  oxalic  acid.  Glucinic  acid  was  also 
present. 

It  is  observed  with  respect  to  the  formation  of  molasse& 
that  whereas  at  27' C.  100  parfs  of  water  dissolve  213-» 
parts  of  sucrose,  a  less  relative  quantity  of  sucrose  (instead 
of  a  greater  as  in  beetroot  molasses)  is  present  in  the 
molasses.  By  agitating  the  cane  sugar  molasses  with  crystals 
of  sucrose  a  separation  of  sucrose  from  the  molasses  can  be 
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brought  about.  Small  quantities  of  the  salts  present,  diminish 
the  solubility  of  sucrose,  whilst  large  quantities  increase  it; 
coefficients  could  not  thereforebe  determined  for  their  actions. 
"When  certivin  salts,  especially  organic  alkali  salts,  are 
present  simultaneously  with  reducing  sugars,  the  solubility 
of  sucrose  is  very  considerably  dimmished ;  /.p.,  sucrose  is 
less  soluble  in  solution  of  these  substances  than  in  pure 
water.  The  specific  behaviour  of  cane  sugar  molasses  is, 
according  to  the  author,  conditioned  by  the  simultaneous 
presence  of  organic  alkali  salts  and  invert  sugar.  Gunning 
•4ias  already  shown  that  organic  potassium  salts  form  com- 
pounds resembling  molasses  when  sucrose  is  added  to  their 
alcoholic  solutions.  The  author  finds  that  similar  com- 
pounds are  formed  from  invert  sugar  and  the  potassium 
salts  of  malic,  succinic,  and  saccharumic  acid  ;  the  calcium 
salts,  however,  exhibit  this  property  only  slightly.  A 
smaller  relative  amount  of  sucrose  is  present  in  these  syrupy 
liquids  than  in  a  saturated  solution  of  pure  sucrose. 

Invert  sugar  has  of  itself  no  power  of  holding  back  sucrose 
from  crystallisation ;  in  practice,  however,  it  is  to  be 
regarded  as  a  melassigen-c  substance,  for  b}'  slow  oxidation 
especially  iu  feebly  alkaline  solutions,  it  gives  rise  to  acid, 
•which  m\ert  the  sucrose,  producing  fresh  quantities  of  invert 
sugar. 

Since  almost  all  the  acids  produced  by  the  oxidation  of 
invert  sugar  form  insoluble  barium  salts,  it  is  recommended 
to  precipitate  them  with  baryta,  either  alone  or  in  conjunc- 
tion with  lime.  The  poisonous  nature  of  barium  salts 
necessitates  the  greatest  caution.  Whether  it  be  possible 
and  advisable  to  destroy  the  invert  sugar  from  the  fresh 
cane  juice  by  heavy  liming  and  saturation  is  not  yet  settled. 
The  easily-soluble  potassium  salts  are  always  found  in  the 
molasses,  and  to  them  may  be  imputed  the  formation  of  a 
certain  amount  ot  molasses. 

The  syrupy  compounds  of  sucrose  and  organic  potassium 
salts  which  were  first  discovered  by  Gunning,  are  soluble  iu 
alcohol.  The  sucrose  can  neither  be  isolated  by  concen- 
trating their  aqueous  nor  their  alcoholic  solutions. — A.  R.  L. 


The  Slrnnlia  Residue  obtaitied  in  the  Process  for  Qie 
Desaccharification  of  Molasses  by  Strontia.  G.  Kein- 
hardt.  Chem.  Zeit.  1892,  13,  U72,  and  1520  —  1521. 
Fruhlixct  and  Schultz  recommend  the  following  method 
for  the  determination  of  strontium  hydroxide  in  the  above- 
named  residue  :  —20  grms.  of  the  moist  substance  are  boiled 
six  or  eight  times  with  successive  quantities  of  water,  and 
the  combined  extracts  made  up  to  500  cc.  A  portion 
(250  cc.)  of  the  clear  filtrate  is  titrated  with  f  normal  acid. 
The  number  of  cc.  required  gives  approximately  the  per- 
centage of  Sr(()H)2  +  SHoO.  The  results  so  obtained  are, 
however,  too  high,  as  a  certain  variable  quantity  of  calcium 
hydroxide  also  passes  into  solution.  Better  results  are 
obtained  by  boiling  20  grms.  of  the  moist  material  with 
200  cc.  of  water,  filtering  and  titrating  while  hot  100  cc. 
of  the  filtrate.  Still  closer  results  were  obtained  v.-hen 
lO;)  cc.  only  of  boiling  water  were  employed  ;  but  the 
volume  occupied  by  the  solid  substance,  when  so  small  an 
amount  of  water  is  used,  is  liable  to  vitiate  the  results. 

The  following  complete  analysis  of  one  of  the  strontia 
residues  i^  given  :—SrO  4-13^  SrCOj  25-34,  SrO  1-35, 
SrSOj  12*02,  insoluble  siliceous  matter  7-43,  Ca(0H)2 10-56, 
CaCOa  0-41,  Fe.Oa  and  AUO3  1-80,  and  soluble  silica  0*08 
per  cent. — A.  E.  L. 


Tabular  Comparison  of  Degrees  Bri.v  and  the  Amounts  of 
Sucrose  in  Saturated  Solutions  at  the  Temperature  of 
Saturation.      Herzfeld.  Zeit.  llubenz.  Ind.  1892,  42,  772. 

The  author  rejects  on  practical  grounds  the  normal 
temperature  of  15°  C.  recently  proposed,  and  retains 
Gerlach's  temperature,  17-5°  C.  The  specific  gravities 
which  he  adopts  are  those  determined  by  Gerlach.  and  the 
solubilities  those  determined  by  himself.  The  tables  extend 
to  65°  C.  and  75-18  per  cent,  of  sucrose.  The  following 
values  are  taken  from  them  : — 


Decrees 
C. 

Percentage 

of  Sugar 

or  Degrees 

Biix  at 

17-5°  C. 

Specific 
Gravitv  at 
17-5°  C. 

Degrees 
Brix  at  the 
Tempera- 
ture of 
Dissolution. 

Specific 
Gravity 
at  the 
Tempera- 
ture of 
Dissolution. 

0° 

64-18 

1-31490 

65-41 

1-32392 

5" 

Gt-87 

1-31910 

65-76 

1-32454 

10° 

65-58 

1-32.3.53 

66-14 

1-32687 

15° 

66-33 

1 -32801, 

66-53 

1-32907 

20° 

67-09 

1-. 3-2272 

66-93 

1-33174 

25° 

67 -SO 

1-33768 

67-37 

1-33145 

30° 

68-70 

1-34273 

67-81 

1-33718 

35° 

69-55 

1-34805 

68-28 

1-34011 

40° 

70-42 

1-35353 

68-73 

1-34292 

45° 

71-32 

1-35923 

69-21 

1-34591 

0° 

72-25 

1-36515 

69-72 

1-31912 

5° 

73-20 

1-37124 

70-23 

1-35227 

60° 

71-18 

1-37755 

70-77 

1-35574 

65° 

75-18 

1-38104 

71-30 

I -.35910 

70° 

76-22 

1-390S3 

.. 

.. 

75° 

77-27 

1-39772 

1 

.. 

80' 

78-36 

!• 40493 

.. 

•  • 

85° 

79-46 

1-41225 

.. 

.. 

90° 

80-61 

1-41996 

.. 

.. 

95° 

j        81-77 

1-42778 

1 
1 

.. 

100° 

82-97 

1-43594 

1 

•• 

—A.  R.  L. 


The     Reducing     Sugars     Present     in    Beetroot     Juice. 
Claassen.     Deutsche  Zuckerind.  1892, 17,  1372. 

The  estimation  of  the  invert  sugar  in  the  expressed  beetroot 
juice  gives  no  indication  of  the  amount  present  in  the  roots 
themselves.  For  the  latter  purpose  a  direct  method  must 
be  emplo3'ed  ;  for  example :  Digestion  with  warm  water, 
the  use  of  an  excess  of  basic  lead  acetate  being  avoided. 
By  either  cold  or  warm  digestion  much  less  invert  sugar  is 
found  than  in  the  expressed  juice,  and  no  reducing  sub- 
stances other  than  sugars  are  extracted. — A.  R.  L. 


Saccharification   of  Starch   by  Means    of  Blood   Serum. 
F.  Rohmaun.     Ber.  1892,  25,  3654—3657. 

BiAL  (Archiv.  ges.  Physiol.  53,  157)  has  recently  shown 
that  human  blood  serum  and  lymph  serum,  as  well  as  that 
of  certain  of  the  lower  animals,  contains  an  enzime  which 
converts  starch  into  dextrin  maltose  and  glucose.  The 
diastatic  action  of  the  blood  of  newly  born  infants  was  found 
to  be  extremely  feeble  or  to  fail  altogether. 

The  author  finds  that  when  potato  starch  (100  grms.)  is 
mixed  into  a  paste  wiih  water  (5  litres),  and,  after  cooling, 
bullock's  blood  serum  (1  litre)  and  10  per  cent,  alcoholic 
solution  of  thymol  (100  cc),  to  prevent  the  action  of 
bacteria,  added,  on  allowing  the  action  to  proceed  at  32°  for 
24  hours  glucose  and  acroodextrin  are  the  chief  products. 
After  10  hours'  action,  or  less,  glucose  and  probably 
maltose,  and  a  mixture  of  dextrins  giving  a  brown  iodine 
reaction,  which  the  author  designates  porphyrodextrin, 
together  with  soluble  starch,  are  formed.  The  so-called 
erythrodextrin  is  not  a  mixture  of  soluble  starch  and 
acroodextrin  (compare  Schifferer,  this  Journal..  1893,  368), 
mixtures  of  these  in  everj'  proportion  give  blue  iodine 
reactions.  A  mixture  of  porphyrodextrin  and  soluble 
starch  gives,  however,  an  iodine  reaction  varying  from 
reddish-blue  to  bluish-red. — A.  R.  L. 
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Improvements  in  Evaporating  Apparatus.  F.  W.  Scott, 
liondoM.  K.  Tr  Scott  ami  K.  \V.  Scott,  jiin.,  Liverpool. 
KiifT.  Pat.  (,i7S,  April  4,  1892. 

See  under  I.,  pnye  '.M7. 


XYII -BREWING.  WINES.  SPIRITS.  Etc. 

Notes  on   (Uucase.     G.  H.  Morris.     Trans.  Inst.    Hrew.  6, 
5,  132—142. 

TiiK  author  has  contirmed  Gi'diild's  results  (this  Journal, 
1892,  627)  in  so  far  as  thi'V  relate  to  the  action  of  this 
enzyme  on  starch  and  its  transformation  products,  showing 
that  his  conclusion,  that  the  starch  derivatives  are  the  more 
readily  attacked  by  plucasc  the  further  thej'  are  removed 
from  starch,  is  correct.  (Jcduld.  however,  following 
Cuisinier  (this  .lournal,  1887,  829),  from  the  result  of 
an  experiment,  stated  that  glucase  is  evidently  very 
widely  distributed  in  cereals  and  plays  as  important  a 
part  as  diastase.  C.  J.  Lintner  (this  .Journal,  1892,  1021) 
and  Jalowetz  (Woch.  fiir  Brau.  1892,  1264)  have  also 
stated  that  trlucase  occurs  in  barley  and  in  other  cereals 
besides  maize.  The  author,  however,  in  a  series  of  experi- 
ments made  on  maltose  solution  with  cold-water  extracts  of 
mai/.p,  barley,  rye,  oats,  and  wheat,  both  malted  and  nn- 
maited,  found  that  no  production  whatever  of  dextrose  took 
place,  save  in  the  case  of  maize  and  maize-malt,  and  shows 
that  Lintner's  and  .Jalowetz'  results  were  due  to  their  having 
ignored  the  existence  of  the  ready-formed  dextrose  and  other 
sugars  in  the  cold-water  extracts  of  the  grain  they  employed. 
These  sugars  are  the  products  of  assimilation,  formed 
during  the  growth  and  development  of  the  grain,  and  are 
not  the  result  of  the  action  of  an  enzyme  upon  the  starch 
of  the  ripe  seed.  The  author  concludes  that  glucase  is  an 
enzyme  peculiar  to  maize  and  possibly  other  unexamined 
cereals,  and  that  it  does  not  form  a  normal  or  frequent 
constituent  of  barlev  or  barlev-malt. — J.  G.  W. 


On  the  Influence  of  some  of  the  Saline  Constituents  of 
Malting  and  Brewing  Wafers.  C.  G.  Matthews.  Trans. 
Inst.  Brew.  6,  5,  109—131. 

The  author  has  collated  the  various  published  opinions  on 
the  chemical  action  of  the  saline  constituents  of  the  water 
used  for  steeping  barley  in  the  process  of  malting,  upon  the 
saline  constituents  of  the  barley.  The  average  amount  of 
matter  extracted  from  barley  during  steei)ing  in  hard  waters 
is  0"o5  per  cent,  of  which  one-half  is  organic  matter  ;  but, 
with  softer  waters,  the  amount  of  both  nitrogenous  and 
mmeral  matter  extracted  increases,  and  the  percentage  of 
phosphoric  acid  in  the  mineral  matter  also  increases.  This 
is  shown  to  be  due  to  the  action  of  the  various  waters  on 
potassium  phosphate,  which  is  the  cliief  mineral  constituent 
of  barley.  With  hard  waters,  containing  calcium  and 
magnesium  sulphates,  double  decomposition  takes  place, 
potassium  sulphate  and  calcium  and  magnesium  phosphates 
being  produced,  the  greater  portion  of  the  two  latter  of 
which  remains  undissolved  in  the  grain.  With  softer 
waters,  containing  alkaline  or  earthy  carbonates,  phosphates 
of  those  bases  are  formed,  together  with  potassium 
carbonate,  whilst  the  potassium  phosphate  remaining  will 
be  dissolved  out.  The  formation  of  potassium  carbonate 
would,  in  its  turn,  effect  an  increase  in  the  amount  of 
albuminoi<l  matter  dissolved.  Owing  to  some  rather 
obscure  agency,  the  bases  are  withdrawn  in  larger  propor- 
tion than  is  the  phosphoric  acid,  which  phenomenon  the 
author  considers,  may  be  the  cause  of  the  existence  of  free 
acid  in  malt.  A  fairly  hard  water,  containing  only  a 
moderate  amount  of  earthy  carbonates,  is  considered  to  be 
the  best  for  malting  purposes.  Sodium  chloride,  when 
present  to  the  extent  of  more  than  10  grains  per  gallon,  has 


a  retarding  effect  upon  the  f;ennination  of  the  jrrain,  bnt  the 
author  considers  that  the  evidence  a«  to  nitrates  having  a 
similar  action  is  not  conclusive. 

-Mineral  matter  is  aUo  removed  from  the  grain  in  the 
separation  of  the  "  nialt-comhs,"  the  predominant  con- 
stituents of  which  are  again  potaHsium  and  phosphoric  acid. 
Of  the  original  2- '>.")  per  cent,  of  ash  in  the  barley,  0-26  p.T 
cent,  is  removed  by  steeping,  and  024  by  the  malt-comb-, 
leaving  2-0.-,  in  the  malt,  or  2-.-|  per  cent,  on  the  dry  w.-igi,; 
of  the  malt.  Of  this  amount,  1-4  per  cent,  remains  in  the 
grains,  chiefly  in  the  form  of  calcium  and  magnesium 
phosphates,  leaving  1  •  1  per  cent,  in  the  wort,  principally 
as  potassium  phosphate  (K„FII'Oj. 

The  author  also  gives  the  opinions  of  various  writers  on 
tho  influence  exerteii  by  some  of  the  salts  of  brewing  waters 
upon  the  nature  and  quantity,  which  enters  into  solution, 
of  the  saline,  nitrogenous  and  carbohydrate  constituents  of 
malt,  but  confines  himself  to  an  investigation  of  the  possible 
interaction  of  the  saline  constituents  of  the  brewing  liquor 
with  the  saline  constituents  of  the  malt.  He  finds,  that 
with  waters  of  the  Burton  type,  the  salts  they  contain  effect 
the  fixing  of  a  considerable  amount  of  insoluble  phosphates 
in  the  grains  and  also  the  separation  of  a  by  no  means 
inconsiderable  quantity  of  phosphoric  acid  (as  calcium  and 
magnesium  phosphates)  in  the  mash-tun,  the  copper,  the 
cooler,  and  the  fermenting  square.  An  analysis  of  cooler 
grounds  gave  tricalcium  phosphate,  56-2  per  cent.;  tri- 
magnesinm  phosphate,  134;  and  calcium  sulphate,  26-8. 

Experiments  made  as  to  the  relative  effect  of  caicium 
and  magnesium  sulphates  on  the  precipitation  of  coagulated 
albuminoid^  and  insoluble  phosphates,  when  wort  is  boiled, 
showed  that  the  calcium  salt  lowers  the  amount  of  coagulated 
albuminoids  but  increases  the  amount  of  ash  to  practically 
double  the  quantity,  as  compared  with  a  wort  made  with 
distilled  water,  whereas  magnesium  sulphate  does  not 
increase  the  ash  at  all  and  but  slightly  diminishes  the 
amount  of  coagulum.  This  difference  is  due  to  the  solu- 
])ility  of  magnesium  phosphate  in  wort  being  much  greater 
than  that  of  calcium  phosphate. 

Burton  worts  contain  the  greater  part  of  their  potassium 
as  potassium  sulphate,  a  form  of  potassium  readily 
assimilable  by  yeast,  as  indicated  by  the  analysis  of  the  ash 
of  the  beers,  which  shows  but  little  unconsumed  potassium. 

Worts  should  not  contain  an  excess  of  phosphates  because 
they  have  not  only  a  crippling  effect  on  the  yeast,  but  also 
because  the  yeast  only  removes  a  relatively  small  portion, 
even  when  heavily  cropped,  and  would  thus  leave  a  beer, 
containing  a  large  amount  of  phosphoric  acid,  which  would 
offer  a  fertile  soil  for  the  growth  of  bacteria.  The  author 
is  of  opinion  that  the  general  tendency  of  the  Burton  process 
is  to  eliminate  phosphoric  acid  in  such  a  way  as  to  leave  the 
yeast  less  of  this  form  of  nutriment,  but  existing  in  greater 
varietv. — J.  G.  W. 


Salt  in  Beer.  E.  R.  Moritz.  Trans.  Inst.  Brew.  6, -7 — C4. 
The  question  having  arisen  whether  the  addition  of  salt 
to  the  water  used  in  brewing  beer  is  an  adulteration  or  not, 
the  author  brings  forward  evidence  to  show  that  the 
amount  of  salt  commonly  added  by  certain  brewers  does  not 
provoke  thirst,  and  is  not  harmful,  but  that  this  addition  of 
salt  produces  a  n-ore  marketable  beer.  He  considers  that 
the  limit  might  be  placed  at  12o  grains  of  salt  per  gallon  ; 
whereas  many  public  analysts  have  considered  that  the 
limit  should  be  50  grains  to  the  gallon  ;  the  latter  is  too 
low,  as  many  beers  brewed  from  malt,  hops,  and  a  natural 
water  contain  more  than  this,  ."^ome  public  analysts  have 
been  in  the  habit  of  calculating  the  amount  of  salt  present 
from  the  amount  of  chlorine  found ;  this  gives  a  wrong 
result,  as  potassium  chloride  is  always  present.  It  is 
recommended  that  the  alkalis  be  determined  separatelv, 
and  it  will  be  found  in  all  cases  that  there  is  more  chlorine 
present  than  is  required  to  saturate  the  sodium.  The 
following  analytical  methods  are  recommended  : — 

Alkalis. — 50  cc.  of  beer  are  evaporated  and  ignited  at 
a  low  red  heat.  The  black  ash  is  crushed,  digested  with 
dilute  hydrochloric  acil,  powdered  baryta  added,  the 
whole  filtered,  and  the  residue  well  washed.  Excess  of 
ammonium   carbonate   is    added  to   the    filtrate,    and    the 
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precipitate  filtered  out.  The  filtrate  is  evaporated,  ignited, 
and  weighed.  The  residue  is  washed  out  with  water  and 
filtered  :  the  precipitate  and  filter  are  ashed  and  returned 
to  the  dish,  which  is  then  weighed  again  ;  the  difference  in 
weight  represents  the  amount  of  potassium  and  sodium  as 
chlorides.  The  potassium  is  estimated  in  the  solution  by 
precipitation  with  platinum  chloride  in  the  usual  manner. 

Chlorine. — 50  cc.  of  beer  are  evaporated  with  0"  5  grm. 
sodium  carbonate  and  ignited.  The  chlorine  is  determined 
in  the  ash  in  the  usual  way. — A.  L.  S. 


The  Analjsis  of  Black  Beer.  B.W.Valentin.  Trans. 
Inst.  Brew.  6,  83—93. 
The  ordinary  method  of  determining  the  carbohydrates  of 
wort  or  beer  depends  on  three  factors — the  total  solid 
matter,  the  cupric  reducing  power,  and  the  optical  activity. 
In  a  black  beer  the  determination  of  the  optical 
activity  is  difficult,  and  the  author  proposes  to  substitute 
for  this,  the  determination  of  the  amount  of  matter 
fermented  in  the  presence  of  diastase  and  yeast.  Under 
these  circumstances  at  a  temperature  of  about  80^  F.,  the 
whole  of  the  dextrin  and  the  greater  portion  of  the  maltose 
is  fermented  away  in  about  a  week. — A.  L.  S. 


On  Certain  Functions  of  Hops  used   in  the  D  n/- Hopping 

of  Beers.     H.  T.  Brown  and  G.  H.  Morris.     Trans.  Inst. 

Brew.  6,  94—106. 
It  is  well  known  that  dry-hopping  induces  an  earlier  and 
more  persistent  cask  fermentation  in  beer.  This  may  be 
due  to  several  causes,  viz.,  the  hops  contain  a  fermentable 
sugar,  the  presence  of  wild  j^easts  adhering  to  the  hops, 
the  presence  of  diastase  in  hops. 

There  is  no  doubt  that  these  three  causes  are  present  ; 
but  the  amount  of  sugar  is  only  about  3^  per  cent,  of 
the  weight  of  hops  present,  anrl  this  is  not  sufficient  to 
cause  the  vigorous  fermentation  that  takes  place ;  the 
development  of  the  wild  yeasts  introduced  with  the  hops 
does  not  take  place  until  long  after  the  after-fermentation 
has  started ;  hops  contain  sufficient  diastase  to  account 
for  the  whole  of  the  after-fermentation.  Although  the 
diastase  cannot  be  extracted  from  hops,  yet  when  hops  are 
added  to  a  solution  of  soluble  starch  maltose  is  produced 
equal  to  60  to  80  per  cent,  of  the  weight  of  the  hops,  and 
if  amylo'in  solution  be  substituted  for  soluble  starch  a 
weight  of  maltose  equal  to  about  90  per  cent,  of  the  weight 
of  the  hops  is  produced. 

The  diastase  is  found  in  the  greatest  quantity  in  the 
seeds,  but  is  also  present  in  the  cones  freed  from  seeds 
and  in  the  foliage  leaves.  The  reason  that  the  diastase 
cannot  be  extracted  from  hops  by  water,  is  the  presence 
of  tanuin,  which  makes  the  diastase  insoluble. — A.  L.  S. 


The  Non-CryslaUisahle  Products  of  the  Action  of  Diastase 
on  Starch.  A.  Schifferer.  Neue  Zeit.  Riib.  Zuck.  Ind. 
1892,  29,  167 — 170;  from  Inaug.  Diss.  Kiel.  1892. 
The  author  states  that  he  has  made  endeavours  to  prepare 
Brown  and  Morris's  and  Herzfeld's  so-called  maltodextrins, 
following  the  directions  given  by  these  chemists,  but 
without  success  (this  Journal,  1889,710  and  717;  1890, 
533 ;  1892,  764).  Under  these  conditions  isomaltose  is 
invariably  formed,  but  practically  no  maltose.  Full 
experimental  details  are  given  in  the  paper,  and  in  no  case 
was  a  compound  isolated,  resembling  in  any  way  the 
so-called  amyloins.  Brown  and  Morris's  maltodextrin  was 
probably  a  mixture  of  dextrin  (67  per  cent.)  and  isomaltose 
(33  per  cent.)  ;  whilst  Herzfeld's  maltodextrin  consisted 
perhaps  of  dextrin  (2G  per  cent.)  and  isomaltose  (74  per 
cent.).  The  last-named  chemist  must  indeed  have  actually 
isolated  isomaltose  unwittingly  in  his  attempts  to  obtain 
crystalline  maltose  by  fractionating  his  so-called  malto- 
dextrin with  alcohol. 

The  author's  conclusions  may  be  summed  up  as  follows  : — 
The  sole  products  of  the  action  of  diastase  on  starch  are 
dextrin  or  dextrins,  isomaltose,  and  maltose.  The  so-called 
amyloins,  having  properties  intermediate  between  maltose 
and  dextrin,  appear  to  be  non-existent. 


The  dextrins  reduce  Fehliug's  solution  (compare  Scheibler 
and  Mittelmeier,  this  Journal,  1890,  1140),  and  are  non- 
fermentable.  Their  number  is  limited,  there  being  perhaps 
not  more  than  two  ;  indeed,  a  certain  amount  of  evidence  is 
adduced  showing  that  only  one  dextrin — that  giving  no  iodine 
reaction  (acroodextrin) — exists,  the  other  dextrins  being 
mixtures  of  tliis  one  with  soluble  starch  (compare  Rohmann, 
this  Journal,  1893,  366).  Experiments  failed  however  to 
finallj^  settle  this  point. 

The  limit  of  reaction  in  the  mashing  process  is  not  as 
Brown  and  Morris  and  others  believe,  when  a  reducing 
power  corresponding  to  80 — 81  per  cent,  of  maltose  is 
attained,  but  at  one  corresponding  to  a  percentage  of 
60  —  68  per  cent,  of  maltose.  The  specific  rotatory  power 
then  approximates  [a]j,  151 — 154.  Isomaltose  is  a  never- 
failing  product  of  the  transformation  of  starch,  and  is  formed 
as  long  as  any  dextrin  is  present.  The  whole  research  may 
therefore  be  taken  as  in  the  main  confirmatory  of  Lintner 
and  Diill's  results  (this  Journal,  1892,  766  and  1021). 

—A.  R.  L. 

The  Influence  of  Hop  Resins  on  the  Fermentation  of  Beer. 
M.  Hayduck,  Wochensch.  f.  Brauerei,  1892,  9,  617. 

The  author's  results  point  to  the  view  that  the  soft  resins 
extracted  from  hops  by  boiling  them  with  wort,  and  which 
are  partially  reprecipitated  on  cooling  the  liquor  to  the 
fermentation  temperature,  are  exclusively  the  cause  of  the 
*"  Kriiusenbildung  stage  "  in  the  fermentation  of  the  beer. 

—A.  R.  L. 

Influence  of  Diastase  on  Beer.    W.  Windisch,  Wochenschr 
f.  Brauerei,  1892,  9,  621, 

To  remove  turbidity  from  beer  arising  from  incomplete 
transformation  of  the  starch  in  the  original  wort,  malt 
extract  is  generally  added  to  the  cask  or  vat.  The  opinion 
has,  however,  often  been  expressed  that  such  an  addition  of 
diastase  saccharifies  the  dextrins,  which  subsequently  fer- 
ment, giving  rise  to  a  beer  rich  in  alcohol,  but  poor  in 
extractive.  The  author  finds  that  diastase  readily  and 
rapidly  saccharifies  the  suspended  starch  and  abnormal 
dextrins,  but  how  far  the  normal  dextrins  are  affected 
cannot  be  exactly  stated ;  it  depends,  however,  on  the 
quantity  of  diastase  added,  the  duration  of  its  action,  and 
the  temperature. — A.  R.  L. 


The  Estimation  of  the  Fermentable  Matter  in  Beer  Worts. 

A.  Bau.  Chem.  Zeit.  1892, 16,  1473—1474  and  1520. 
The  author's  experiments  conducted  with  16  varieties  of 
pure  yeast  cultures  show  that  yeasts  of  the  type  of  Saazer 
yeast  cannot  be  employed  for  the  estimation  of  the  total 
fermentable  matter  in  beer  worts.  All  ordinary  yeast 
cultures  give,  however,  about  the  same  result,  and  worts 
which  have  been  fermented  with  both  high  and  low  fer- 
mentation yeasts  may  bo  analysed  equally  well  with  either 
of  the  two  kinds  of  yeast. — A.  R.  L. 


The  Chemical  Conditions  which  Influence  the  Action  of 
Diastase.  J.  Effront.  Comptes  rend.  115,  1892,  1324 
—1326. 
The  author  has  investigated  the  influence  of  various 
substances  on  diastase,  and  finds  that  there  are  three  classes^ 
of  bodies  which  distinctly  favour  its  saccharifying  action  on- 
starch.  These  are,  the  salts  of  aluminium  and  of  phosphoric 
acid,  asparagin,  and  certain  albuminoids.  The  results  of  a 
number  of  experiments  are  given  below.  In  each  case,  1  cc. 
of  malt  infusion  (1 :  40)  and  200  cc.  of  starch  solution  (starch 
paste  treated  at  75°  C  with  a  small  quantit3-  of  malt,  cooled 
and  diluted  to  a  density  of  1-015)  were  employed. 

Variations  in  the  temperature  of  saccharification  do 
not  affect  the  result.  It  was  found,  however,  that  the 
favourable  influence  of  chemical  agents  is  only  apparent 

*  The  C4erman  brewer  divides  his  fermentation  into  four  stages,  from 
the  vai-ious  appearances  of  his  yeasts,  for  example  :  — I.  Aiikoiumen. 
II.  Das  Wegscbiebeu.  III.  Kriiusenbildung.  IV.  Durchbruch.. 
There  are  no"  English  words  equivalent  to  these  technical  terms. 
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KcaKont  used. 

Starch  alone 

Stnrch  solution  +  0*7  of  nnimoniuni  phuNphatc 

-+-  0*5  of  calcium  pliositliutc 

4-  0"25  of  ammonia  nluin 

'f  0'2Sof  potnsli  alum 

•f  0"25  of  alnrainiuni  ncetnt'' 

+  0"02  of  asparagiii 

-f  O'OS  of  aspaniifiu 


Maltosj'formnd 
per  loo  I'arts 
of  Sturcl). 


s-es 

51-83 
Wli 
50  rw 
51-32 

»;2-w 

37-0 
01-2 


Separation  and  Estimation  of  Acids  in  Beer,  Wort,  Malt, 
and  the  like.     E.  Prior.     Bayer,  Brauer  Journal,  1892. 

See  under  XXlll.,  page  380. 


The  Detection  of  the  Denatured  Spirit  in  Wine.  K. 
Portelle.  Zeits.  Nahrungsmittel  Unters.  und  Hygiene, 
1892,6,  357. 

See  under  XXIII.,  page  379. 


PATENTS. 


Improvements  in  the  Manufacture  of  Beer.  W.  L.  Wise, 
London.  From  A.  Antheaume,  Lille,  France.  Eng. 
Pat.  3798,  February  26,  1892. 

The  invention  has  for  its  object  the  use  of  raw  grain  in 
conjunction  with  malt  in  the  manufacture  of  beer.  The 
raw  grain  is  washed,  steeped  under  a  pressure  of  one  and 
a  half  atmospheres,  and  again  washed.  The  grain  is  thence 
conducted  to  a  steam  cooker  where  it  is  heated  with  its  own 
weight  of  water  at  128^^ — 135"  C.  for  from  40  minutes  to 
one  hour. 

The  malt  used  for  converting  the  starch  of  the  raw  grain 
is  prepared  as  follows  : — 

A  green  malt  is  taken,  crushed  between  rollers,  and  mixed 
with  water  at  15' — 16'  C.  in  the  proportion  of  4  to  6  litres 
water  per  kilo,  of  malt.  The  mixture  is  passed  on  to 
a  close-meshed  sieve,  the  clear  portion  led  into  a  gauged 
receiver,  and  the  solid  portion  collected  separately.  The 
cooked  raw  grain  is  led  into  a  mash  tun  and  its  temperature 
reduced  to  80°  C. ;  the  solid  portion  of  the  malt  is  added 
and  mixed  with  it ;  when  the  temperature  has  sunk  to 
70° — 72'  C,  about  one  half  of  the  clear  malt  extract  is 
added.  After  standing  the  wort  is  drawn  off  into  the 
saccharification  boiler.  The  grains  are  mashed  with  hot 
water  to  produce  a  temperature  of  "0° — 72'  and  one-tenth 
of  the  remaining  malt  extract  added.  After  standing,  the 
clear  wort  is  drawn  off  and  added  to  that  first  obtained.  The 
grains  are  used  for  cattle  feeding.  The  remainder  of  the 
malt  extract  is  added  to  the  wort  in  the  saccharification 
boiler.  A  temperature  of  54' — 55'  C.  is  maintained  until 
the  starch  is  all  dissolved,  when  the  temperature  is  raised 
to  62° — 64'  and  maintained  at  that  for  15  to  20  minutes  ; 
the  temperature  is  then  raised  to  boiling  and  air  pumped 
through  the  boiling  wort. 


during  the  earlier  stages  of  the  transformation;  i.e.,  if 
sufficient  diastase  be  added  to  produce  60  per  cent,  of 
maltose,  the  influence  of  the  added  salts  becomes  nil. 
The  author  remarks  on  the  fact  that  bodies  which  favour 
the  development  of  organised  ferments  also  favour  the 
action  of  soluble  ferments.  Although  the  nature  of  the  two 
classes  of  ferments  is  totally  different,  the  author  is  of 
opinion  that  the  mechanism  of  the  action  is  the  same  in 
each  case.  The  mineral  salts,  and  possibly  also  certain 
nitrogenous  bodies  act  as  intermediate  or  catalytic  agents, 
forming,  with  the  carbohydrates  and  albuminoids  present, 
compounds,  which  arc  sub.'sequently  decomposed  by  the 
soluble  cr  organised  ferment. — H.  T.  P. 


Tho  above  temperatureR  may  be  Taried  to  suit  different 
qualities  of  beer.  The  remainder  of  the  brewing  is  carrie<l 
out  in  the  usual  w;iv.      A.  L.  S. 


Improvemrnl^  ,n  „,  r,i,ii,u,j  to  lit,-  I'unfjnij  <f  Spirituout 
Ltijuor  and  other  Llijiii.l.s,  nppllci/,!^  alio  to  the 
Separation  of  Cream  from  Milli.  A.  .1.  Boult.  London. 
From  F.  L.  Ilurac,  Hamilton,  Ohio,  U.K.  \  Eng  Pat 
13,980,  August  2,  1892. 

Thk  liquor  to  be  purified  is  placed  in  a  vessel  surrounded 
by  a  freezing  mixture.  A  current  of  electricity  \>s  passed 
through  the  liquor  and  the  impurities  which  rise  to  the 
surface  skimmed  olT. — A.  L.  S. 


[mproiemenls  in  Dnjinij  Apparatus  jor  lirewers'  Gram 
and  the  like.  H.  W.  Itappleye,  Phila<lelphia,  Penn- 
sylvania, l'.8..\.  Eng.  Pat.  19,149,  October  25,  1892. 
The  apparatus  consists  of  a  rotating  cylinder  containing 
perforated  tubes  arranged  parallel  to  its  axis.  The  material 
to  be  dried  is  placed  in  the  cylinder  and  hot  air  passed  into 
it  through  the  perforated  tubes.  The  tubes  are  so  arranged 
with  valves  that  as  the  cylinder  rotates  the  hot  air  passes 
only  through  those  tubes  which  are  lowest  and  which  are 
consequently  immersed  in  the  material  to  be  dried. 

—A.  L.  S. 

Improvements  in  Process  and  Apparatus  for  Drying 
Brewers'  Grains  and  like  Material.  H.  H.  Leigh, 
London.  From  B.  C.  Batcheller,  Philadelphia, 
Pennsylvania ;  S.  1).  Schuyler,  Xew  York  ;  and  W.  M. 
Cramp,  Philadelphia,  Pennsylvania,  U.S.A.  Eng.  Pat. 
21,284,  November  22,  1892. 

The  apparatus  consists  of  a  rotatmg  cylinder  into  one  end 
of  which  the  wet  material  is  fed,  and  a  stream  of  hot  air 
introduced,  so  that  where  the  two  meet  there  is  a  free  open 
space  for  the  air  current  to  carry  the  material  onwards 
without  danger  of  meeting  a  heated  surface  in  its  course. 
The  air  current  is  heated  to  a  temperature  of  about  700'  F., 
so  that  the  grains  are  immediately  dried  ou  the  outside  and 
so  prevented  from  sticking  together.  The  cylinder  is  pro- 
vided internally  with  a  number  of  longitudinally  extending 
and  rf^dially  projecting  curved  blades  or  buckets ;  these 
catch  the  externally  dried  material  which  has  fallen  to  the 
bottom  of  the  cylinder  and  carry  it  upward,  allowing  it  to 
drop  in  streams  constantly  across  the  centre  of  the  cylinder 
and  through  what  is  naturally  the  hottest  portion  thereof. 
The  material  as  it  becomes  dried  and  consequently  lighter 
is  carried  forward  by  the  air  current  and  finally  is  discharged 
from  the  apparatus. — A.  L.  S. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITAEY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

The  Filtration  of  Water  by  means  of  Stone  Filters.     E. 
von  Esmarch,  Centralbl.  f.  Bacteriol.  1892,  H^  525. 

The  authors  experiments  show  that  the  filtration  through 
porous  sandstone,  lava- tuff,  or  the  like  is  not  sufficient  to 
remove  microbes ;  in  fact  at  the  commencement  of  the 
filtration  there  is  frequently  observed  an  increase  in  the 
number  of  bacteria.  ^Vater  supplied  in  Berhn,  which  is 
poor  in  the  amount  of  germs  it  contains,  was  mixed  with  a 
cultivation  in  broth  of  a  bacillus  which  produced  a  red 
colouring  matter.  On  preparing  a  culture  from  the  filtrate 
on  gelatin,  it  was  found  that  the  putrefactive  bacteria 
resulting  from  the  presence  of  the  broth  had  completely 
overwhelmed  the  bacillus.  The  author  admits,  however, 
that  no  great  increase  of  germs  ought  to  occur  when  the 
uufiltered  water,  a  priori,  is  voor  in  organic  matters. 

—A.  R.  L. 
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Estimation  of  Theobromine    in    Cocoa    Beans.     R.  Siiss, 
Zeits.  Anal.  Chem.  1893,  32,  57. 

See  tinder  XXIIL,  page  382. 


PATENTS. 


A  New  or  Improved  Manufacture  of  Meat  Extract.  J.  F. 
Boesen,  Copenhagen,  Denmark.  Eng-  Pat.  2421, 
Februarj'  8,  1892. 

The  object  of  the  inventor  is  to  produce  an  extract  of  meat 
containing  the  albuminous  bodies  of  the  meat  and  also 
possessing  a  deliciite  real  meat  taste.  Although  the  use  of 
chemical  preservatives  is  avoided  the  product  retains  its 
qualities  for  a  great  length  of  time. 

The  pieces  of  flesh,  weighing  about  10  or  20  lb.  each, 
after  being  well  washed,  are  put  into  a  boiler  containing  a 
little  water.  After  putting  on  the  lid  the  contents  are 
heated  to  a  temperature  of  140° — 190°  F.  by  the  outward 
application  of  steam.  The  higher  temperature  is  necessary 
when  dealing  with  the  flesh  of  old  animals. 

The  juice  is  now  run  into  bottles,  which  are  corked,  put 
into  the  boiler  or  similar  receptacle,  and  kept  for  a  couple 
of  hours  at  140° — 190°  F.  They  are  then  allowed  to  cool 
down  to  about  77°  F.,  and  so  kept  during  the  night.  Any 
microbe  germs  will  develop  at  this  temperature,  but  by 
once  more  raising  the  heat  they  will  be  completely 
destroyed. 

If  it  is  desired  that  the  extract  shall  contain  less  or  no 
albumen,  a  higher  temperature  should  be  used  during  the 
extraction. — L.  de  K. 

An  Improved  Process  of  and  Apparatus  for  Producing 
Aerated  Beverages.  J.  Pullman,  London,  and  H.  Lane, 
Birmingham.     Eng.  Pat.  4637,  March  9,  1892. 

The  invention  aims  at  rapidly  preparing  single  bottles  of 
aerated  water. 

A  cylinder  containing  compressed  carbonic  acid  is 
connected  by  means  of  a  flexible  tube  and  a  three-way  cock 
with  a  hollow  stud  upon  a  swinging  frame.  The  usual 
bottle  filled  with  sufficient  water  is  introduced  into  its  place 
in  the  latter,  and  is  firmly  closed  and  held  in  its  place  by 
forcing  down  the  hollow  stopper  by  means  of  a  screw. 

Gas  is  then  admitted  by  opening  the  valve  in  the  cylinder 
and  is  maintained  at  the  desired  pressure  by  means  of  a 
gauge  and  regulator.  The  swinging  frame  and  bottle  are 
then  swung  and  revolved  backward  and  forward,  and  after 
the  desired  aeration  is  obtained  the  swinging  frame  is 
turned  until  the  mouth  of  the  bottle  is  downward,  and  by 
means  of  the  three-waj'  cock  the  supply  of  gas  is  shut  off 
and  the  hollow  stopper  is  connected  with  the  air.  The 
pressure  of  the  carbonic  acid  in  the  bottle  instantly  forces 
the  ball  into  its  seat.  The  stopper  is  then  unscrewed  and 
the  beverage  is  ready  for  use. 

By  using  a  corresponding  number  of  swinging  frames 
and  appliances,  two  or  three  bottles  may  be  aerated 
simultaneously. — L.  de  K. 


Process  of  Making  Food  Compounds.  H.  J.  Allison, 
London.  From  J.  Miner,  Detroit,  U.S.A.  Eng.  Pat, 
4948,  March  14,  1892. 

The  object  of  the  inventor  is  to  produce  a  food  product 
from  vegetables,  of  greatly  reduced  weight  and  bulk,  that 
will  remain  sweet  and  wholesome  for  a  long  time  in  any 
climate  or  temperature. 

The  vegetable,  potato  for  instance,  is  first  pee'.ed,  then 
sliced  or  grated,  after  which  it  is  immersed  in  a  preserving 
solution  composed  of  water  (98-7  per  cent.),  salt  (1  per 
cent.),  and  boracic  acid  (0*3  per  cent.).  When  thoroughly 
saturated  with  this  liquid  it  is  removed  and  drained.  It  is 
then  subjected  to  the  fumes  of  burning  sulphur,  which 
render  it  clear  and  white.  The  moisture  is  finally  removed 
by  means  of  an  evaporator  or  drier.  Potato  chips,  prepared 
by  this  process,  will,  when  placed  in  water,  reabsorb  their 
normal  amount  of  moisture,  return  to  the  condition  of  the 
raw  potato,  and  possess  the  full  taste  and  properties  thereof. 

— L.  de  K. 


Improvements  in  Cases  used  for  Holding,  Treating,  and 
Pieserving  Foods  and  other  Materials.  A.  Baker, 
Indiana,  U.S.A.,  and  F.  D.  Bitiinger,  Ohio,  U.S.A.  Eng. 
Pat.  17,62.5,  October  4,  1892. 

The  invention  relates  to  improvements  in  hermetically 
sealiDg  cases  containing  food,  &c.  The  inner  cases  are 
provided  with  three  covers,  secured  by  packing  material  and 
sealing-wax.  Between  the  covers  are  chambers,  which  may 
be  filled  with  water,  oil,  or  antiseptic  fluids. 

There  are  several  cases,  some  of  which  may  be  porous,  to 
allow  the  substances  in  them  to  act,  by  osmose  or  otherwise, 
on  the  contents  of  the  other  cases.  Around  the  whole  is  a 
jacket  through  which  fluids  may  pass. — L.  de  K. 


Improvements  in  or  relating  to  the  Preservation  of  Farin- 
aceous and  other  Food  Products.  A.  J.  Boult,  Loudon. 
From  L.  Fromm,  Kotzschenbroda,  Germany.  Eng.  Pat. 
22,922,  December  13,  1892. 

Thb  invention  consists  in  the  preservation  of  flour  and 
farinaceous  products  by  the  addition  of  hazel-nut  flour  to 
the  extent  of  5 — 25  per  cent. 

In  preparing  the  hazel-nut  flour,  the  kernels  are  first 
removed  from  the  shells,  and  then,  after  being  roasted, 
ground  or  reduced  to  powder,  the  white  substance  of  the 
kernel  only  being  taken.  It  is  important  that  the  hazel-nut 
fat  shall  pervade  the  whole  of  the  farinaceous  mixture. 

— L.  de  K. 


An  Improved  Self-Ilaising  Flour  Composition  for  the 
Manufacture  of  Buns,  Scones,  a?id  other  Articles  of 
Confectioner  I/.  S.  Wager,  Winsford.  Eng.  Pat.  752, 
January  12,  1893. 

The  inventor  prepares  a  mixture  of  280  parts  of  flour, 
5  parts  of  rice-flour,  10  parts  of  golden  flour  (prepared 
from  maize,  the  outside  portion  of  the  corn  alone  being 
used),  1  part  of  corn-flour,  10^^  parts  of  cream  of  tartar, 
5  parts  of  carbonate  of  soda,  and  .50  parts  of  powdered 
sugar. 

This  composition  is,  however,  too  rich  for  pastry-making, 
and  requires  mixing  with  some  more  ordinary  flour. 

— L.  de  K. 


Manufacture  of  a  Compound  Suitable  for  Alimentary  and 
Medicinal  Purposes.  C.  D.  Abel,  London.  From  C.  F. 
Boehringer  and  Sohne,  Waldhoff,  Germany.  Eng.  Pat. 
818,  January  13,  1893. 

The  inventor  has  succeeded  in  preparing  an  albuminous 
iron  compound  readily  absorbable  in  the  organic  system, 
and  as  such  a  valuable  addition  to  milk  or  other  food  in 
the  nourishment  of  children  and  persons  poor  in  blood. 
The  preparation  may  be  advantageously  used  as  a  10  per 
cent,  solution  by  dissolving  it  in  water  with  the  aid  of  a 
very  small  quantity  of  ammonia  or  in  the  solid  form.  The 
solid  compound  is  prepared  as  follows  : — 100  parts  of  egg 
albumen  are  shaken  with  2,000  parts  of  distilled  water,  and 
to  this  solution  are  added  in  succession  25  parts  of  neutral 
tartrate  of  iron  dissolved  in  250  parts  of  water,  100  parts  of 
a  10  per  cent,  solution  of  sodium  tartrate,  and  38  parts  of  a 
10  per  cent,  soda  lye.  The  solution  is  heated  to  90°  C. 
until  a  perfectly  clear  brown-red  solution  is  obtained.  To 
remove  the  great  excess  of  alkali,  the  solution,  after  cooline, 
is  acidified  with  a  25  per  cent,  solution  of  tartaric  acid,  and 
then  again  rendered  distinctly  alkaline  with  ammonia.  The 
solution  is  kept  for  48  hours  at  90°  C,  and  after  cooling  it 
is  again  acidified  with  tartaric  acid,  which  will  precipitate 
the  iron  albumen  derivative.  After  washing  until  the 
filtrate  shows  no  iron  reaction,  the  precipitate  is  purified  by 
dissolving  it  in  1,400  parts  of  water  and  20  parts  of  25  per 
cent,  ammonia,  and  after  heating  for  48  hours  at  90°  C. 
it  is  re-precipitated  by  cautious  addition  of  tartaric  acid. 

The  compound  contains  from  7  to  10  per  cent,  of  iron 
but  not  in  the  form  of  a  salt.  Ammonium  sulphide  does 
not  readily  precipitate  its  ammoniacal  solution. — L.  de  K. 
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(B.)— SANITARY  CHEMISTRY. 

Poisoning  by  Sulphuretted   Hydrogen.     Ilschincky.     Zeits. 

f.  physiol.   Chem.  1892,17,220;  and  Chera.  Zeit.   Rep. 

1892,  30,  :{38— :J39. 
TiiK  author  does  not  consider  that  the  toxic  effects  of 
sulphuretted  hydropeu  arj  due  to  its  cuusinfj  asphyxiation, 
nor  does  he  trace  them  to  any  action  on  the  hlood.  Such 
alteration  of  tlie  blood  as  sulphuretted  hydrojien  is  oapahlc 
of  producing,  occurs  only  after  death.  Further,  blood 
which  has  been  treated  with  sulphuretted  hydropeu  possesses 
no  poisonous  properties  ;  and,  moreover,  blood  containinj; 
so  much  sulpho-raet-hamoglobin  as  to  be  easily  recognisable 
when  in  circulation,  can  be  injected  without  causing  injury 
to  the  animal  operated  upon.  He  has  also  failed  to  observe 
the  alleged  narcotic  effect  of  sulphuretted  hydrogen  in 
either  small  or  large  doses.  He  is  unable  to  confirm  Schulz's 
observation  of  tlie  elimination  of  sulphuretted  hydrogen 
from  sulfenol  by  moribund  tissue. — B.  I?. 


PATENTS. 


Improvements  in  the  Method  of  Purifying  Sewage  by 
Means  of  Lime  in  conjunction  with  a  Salt  of  Iron. 
H.  Lockwood,  Manchester.  Eng.  Pat.  2.iG0,  February 
10,  1892. 

It  is  found  that  if  sewage  containing  dye-stuffs,  organic 
colouring  matters  or  other  organic  impurities,  be  treated 
with  a  soluble  iron  salt  and  then  with  hot  milk  of  lime, 
precipitation  ensues  almost  instantaneously,  and  the  value 
of  the  process  is  thus  much  enhanced.  The  novelty 
claimed  is  addition  of  an  iron  salt  followed  by  that  of  hot 
milk  of  lime  for  the  purpose  of  precipitation. 


Improvements  in  or  Relating  to  the  Sterilising  or  Rendering 
Antiseptic  of  Materials  used  for  Surgical  Purposes. 
A.  Diihrssen,  Berhn.     Eng.  Pat.  5117,  March  15,  1892. 

Surgical  dressings,  which  are  now  invariably  sterilised 
before  use,  are  generally  packed  up  in  cases  containing  a 
considerable  amount  of  each  article,  so  that  before  the 
whole  quantity  is  exhausted  the  packet  is  opened  a  great 
number  of  times,  with  the  result  that  the  latter  portions 
lose  their  antiseptic  value. 

The  improvement  effected  by  the  patentee  consists  in 
packing  enough  of  the  various  materials  required  tor 
performing  one  surgical  operation  only,  in  a  tin  air-tight  case, 
so  that  the  lint,  bandages,  &c.,  are  perfectly  fresh,  the  box 
being  only  opened  at  the  last  minute.  The  materials  are 
sterilised  in  situ,,  and  they  are  packed  up  in  such  pro- 
portions as  experience  has  shown  to  be  the  most  useful  for 
the  different  varieties  of  wounds  to  be  dressed. — F.  H.  L. 


iVcJO  or  Improved  Apparatus  for  Disinfecting  Clothes, 
Hays,  and  other  Fabrics  or  Fibres.  J.  lUingwortb, 
Batley,  Yorkshire.     Eng.  Pat.  5448,  March  19,  1892. 

A  METAL  oven,  set  in  a  brick  casing  well  packed  with  some 
non-conducting  composition,  is  fitted  with  a  long  coil  for 
the  ciroulation  of  steam  at  a  temperature  of  250^  F., 
together  with  another  pipe  for  the  iiitroduction  of  live  steam 
or  water.  Into  this  apparatus  the  articles  to  be  treated  are 
run  on  a  trolley.  The  oven  is  provided  with  jacketted 
doors  at  each  end,  the  infected  articles  being  introduced  by 
the  first  door  and  withdrawn  by  the  second,  so  that  no 
subsequent  contamination  can  take  place.  The  doors  are 
made  to  fit  steam-tight. — F.  H.  L. 


Improvements  in  the  Treatment  of  Sewage.     J.  Price, 
London.     Eng.  Pat.  6211,  March  31,  18?2. 

The  precipitant  consists  of  two  parts  of  potassium  per- 
manganate, one  part  of  sulphuric  acid,  and  13  parts  of 
gypsum  or  kaolin,  or  both,  in  varying  proportions,  mixed 
up  with  64  parts  of  water.  The  inventor  claims  that  this 
process  disinfects  and  deodorises  both  the  effluent  and  the 
sludge  without  destroying  the  manurial  value  of  the  latter. 


Filtration    may    with    great   aivantagc    be    conducted    in 

the  apparatus  described  in  Eng.  Pam.  8191,  1888  (this 
Journal,  IHHC.  503),  and  C8(il,  18H9  (this  Journal,  IH'JO, 
593).— F.  H.  L. 

Improvements  in  Apparatus  for  thr  Treatment  of  Noxious 
Cases.  V.  W.  Lacey,  Hoarnemouth.  Eng.  Pat.  C39C, 
April  2,  1892. 

The  waste  gases  emanating  from  town  refu.se  destructorH 
are  at  times  very  offensive  in  character.  To  render  them 
odourless  the  inventor  causes  them  to  pa>s  through  a  long 
furnace  fitted  with  baffle-plates  and  heated  with  liquid  fuel. 

— F.  U.  L. 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Tropacocalne    and    its     Value    as   a    Local    Anwsthetic. 
A.  P.  Chadbourne.     Therap.  Monatsh.  1892,  16,  471. 

rropacocrt/He  (Liebermau's  benzoyl-if-tropeine)  is  the  base 
isolated  by  Giesel  (this  Journal,  1892,  177).  The  free 
base  is  sparingly  soluble  in  water,  but  it  forms  well  crystal- 
lised salts,  of  which  the  hydrochloride  is  readily  soluble  in 
water.  The  author  finds  that  it  resembles  cocaine  in  its 
physiological  action,  but  it  is  only  half  as  poisonous  as  the 
latter  The  hydrochloride  in  3  per  cent,  solution  exerts  a 
quicker  and  more  complete  aniesthesia  on  the  eye  than  does 
a  cocaine  solution  of  equal  concentration.  The  anaesthesia 
is,  however,  of  shorter  duration  than  that  of  cocaine,  but  can 
be  prolonged  by  repeated  application.  Injurious  or  toxic 
effects  were  not  observed,  and  according  to  the  author's 
observations  tropacocaine  serves  equally  well,  and  in  some 
cases  better  than  cocaine. —A.  It.  L. 


Para-etho.ry   Derivatives   of  Hydracetine  and  of  Antipy- 
rinc.     Altschul.     Pharm.  Zeit.  1892,  37,  448. 

The  advantageous  effect  on  the  action  of  antipyretics 
which  is  produced  by  the  introduction  within  the  molecule  of 
an  ethoxy-group  in  the  position  para  to  the  characterising 
group,  was  first  observed  in  the  case  of  acetanilide  and 
/)-ethoxyacetanilide  (phenacetine'). 

(1)  (4) 

p-Etho.vyhydracetine,  OC;H5.C6H^.N._,H2COCH3,  forms 
colourless  prisms  or  leaflets,  melts  at  141*5^  G.,  and  is 
soluble  in  20  parts  of  boiling  water ;  it  dissolves  in  con- 
centrated sulphuric  acid,  forming  a  dark  red  solution, 
which  changes  to  yellowish-green  on  addition  of  a  drop  of 
nitric  acid,  whereas  hydracetine  (acetylphenylhydrazine) 
forms  a  colourless  solution  in  concentrated  sulphuric  acid, 
which  becomes  blood-red  on  addition  of,  a  drop  of  nitric 
acid. 

(1)  (4) 

p-Etho.ryantipyrine,  OCoHj.CgH^.N.C^H^O,  crystallises 
from  ethyl  acetate  in  colourless  prisms,  melts  at  91",  and  is 
readily  .soluble  in  water  and  chloroform,  less  so  in  alcohol. 
The  salicylate  melts  at  131'.— A.  K.  L. 


Preparation  of  Pure   Iodine.     C.  Meineke.     Chem.  Zeit. 

1892,16,  1219— 1220  and  1230—1233. 
Two  methods  were  employed  by  Stas  for  the  preparation  of 
pure  iodine.  One  consisted  in  the  precipitation  of  iodine, 
dissolved  in  a  solution  of  potassium  iodide,  by  the  addition 
of  an  excess  of  water,  and  the  other  in  oxidising  a  solution 
of  potassium  iodide  by  iodic  acid  ;  the  iodine  is  dried  over 
sulphuric  acid  or  calcium  nitrate  and  the  product  sublimed 
from  barium  oxide.  Both  methods  give  equally  satisfactory 
results,  but  the  second  is  to  be  preferred,  as  practically  the 
whole  of  the  iodine  is  obtained  as  such. 

The  author  finds  that  fractional  precipitation,  as  employed 
by  Stas,  is  unnecessary  in  the  second  method,  and  that  the 
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separation  from  chlorine,  bromine,  and  cyanogen  is  complete. 
Arsenic,  antimonr,  and  tin  are  either  not  precipitated  or  are 
rendered  non-volatile  by  the  presence  of  the  barium  oxide 
in  the  subliming  process.  For  the  oxidation  of  solutions 
of  potassium  iodide,  according  to  the  author,  potassium 
permanganate  gives  the  best  results.  By  subliming  impure 
iodine  mixed  with  potassium  iodide,  cyanogen  is  not 
removed,  but  a  complete  separation  is  effected  by  the 
addition  of  barium  or  calcium  oxides.  Bromine  and  chlorine 
are  completely  separated  by  the  above  process,  but  when 
their  relative  amounts  are  large  several  fractionations  are 
necessary.  When  impure  iodine  is  boiled  for  five  minutes 
with  calcium  chloride  solution  of  sp.  gr.  1-35  and  boiling- 
point  114',  with  the  further  addition  of  potassium  iodide 
and  hydrochloric  acid,  cyanogen  is  removed  completely,  but 
the  separation  of  bromine  and  chlorine  is  less  complete. 
The  amounts  of  these  latter  are,  however,  so  far  minimised 
that  their  complete  separation  is  effected  after  one  suWima- 
tion  with  barium  oxide  and  potassium  iodide.  The  product 
thus  obtained  is  then  sublimed  per  se  to  free  it  from  non- 
volatile matter. — A.  R.  L. 


The  Prepat-atioji  of  Benzoic    Acid.     A.  Starting.     Arch. 

Pharm.  1892,  231,  342;  and  Chem.  Zeit.  Kep.  1892,  23, 

266. 
Ix  order  to  obtain  a  good  yield  of  benzoic  acid  from  gum 
benzoin  it  is  necessary  to  use  a  small  vessel  from  which  to 
conduct  the  sublimation  and  a  proportionately  very  large 
one  to  receive  the  sublimed  product.  Gum  benzoin  which 
complies  with  the  requirements  of  the  German  Pharma- 
copoeia, yields  on  an  average  25  per  cent,  of  benzoic  acid. 

—  B.  B. 


Amijl    Nitrite.     C.    O.   Curtmann.     Pharm.   Kunds.    1892, 

10,  179,  and  Chem.  Zeit.  Kep.  1892,  23,  266. 
Xo  quantitative  method  of  testing  amyl  nitrite  is  given  by 
the  German  Pharmacopoeia.  The  usual  requirements,  that 
it  shall  have  a  boiling-point  of  97°  to  99'  C.  and  a  specific 
gravity  of  0- 870  to  O'SSO,  permit  the  presence  of  a  not 
inconsiderable  amount  of  unaltered  isoamyl  alcohol  to  pass 
undetected.  The  examination  by  the  author  of  a  number 
of  commercial  samples  showed  that  the  content  of  amyl 
nitrite  ranged  from  33  per  cent,  to  93  per  cent.  Seeing  that 
amyl  nitrite  is  a  potent  drug,  it  is  essential  that  its  strength 
should  be  definitelv  ascertained  and  fixed. — B.  B. 


The   Production   of  Perfume  in   Flowers.     E.    Mesnard, 
Comptes  rend.  115  (1892),  892—895. 

The  micro-chemical  methods  of  examination  hitherto  em- 
ployed have  not  established  with  sufficient  clearness  the 
nuture  of  the  processes  by  which  the  perfume  in  flowers  is 
produced  ;  the  following  method,  devised  by  the  author  for 
investigations  of  this  kind,  has  enabled  him  to  locahse  the 
fatty  oils  in  flowers. 

Sections  are  placed  in  a  drop  of  pure  glycerol  strongly 
.'.accharised,  on  a  round  cover-glass,  which,  when  inverted, 
serves  as  the  cover  of  a  small  chamber,  formed  by  a  glass 
rino'  gummed  on  to  a  microscope  slide.  This  chamber 
contains  a  glass  ring  of  smaller  diameter,  and  not  quite  so 
high,  the  outer  annular  space  thus  formed  constituting  a 
receptacle  for  the  reagent.  The  inner  circle  of  glass  may 
also  serve  as  a  support  to  a  smaller  cover-glass  on  which 
are  placed  those  sections  which  have  to  be  exposed  for  a 
long  tirae  to  the  action  of  the  reagent,  as  is  the  case  with 
those  containing  fattj'  oils. 

The  reagent  employed  is  pure  hydrochloric  acid,  the 
vapours  of  which  are  readily  absorbed  by  the  glycerol,  so 
that  the  sections  are  submitted  to  a  slow  but  easily  limited 
process  of  hydration. 

At  the  end  of  a  very  short  time  the  essential  oils  in  the 
sections  thus  exposed  to  the  action  of  the  acid  appear  in 
the  form  of  small,  yellow,  transparent  globules  ;  if  th3 
exposure  be  prolonged  the  globules  disappear  again,  having 
been  transformed  into  diffusible  substances  ;  as  such  a 
disappearance  of  the  globules  does  not  occur  in  the  case  of 
fattv  oils  the  two  classes  can  be  readilv  distinsfuished. 


From   an   examination  of  various    flowers   at    different 

stages  of  developnent  the   author  arrives  at  the  following 
general  conclusions  : — 

1.  The  essential  oil  generally  occurs  in  the  epidermic  cells 
'  of  the  superior  faces  of  the  petals  or  sepals.  It  may, 
1    however,  occur  on  both  faces,  especia'ly  if  the  floral  parts 

are  completely  hidden  in  the  bud  ;   the  cells  of  the  inferior 
)   faces  generally  enclose  tannin,  or  pigments  derived  from  it. 

2.  The  essential  oil  seems  in  every  case  to  have  its  origin 
in  the  chlorophyll.  This  transformatioa  is  quite  compre- 
hensible if  it  be  admitted,  as   is  generallj-  done,  that   the 

,   floral  parts  are  only  leaves  which  have  been  modified  to 
fulfil  new  functions  ;    the  chlorophyll,  thus  excluded  from 
;   its  proper  idle,  is  transformed    into  tannins  and  essential 
'   oils. 

The  perfume  of  a  flower  is  not  noticeable  until  the  esseu- 
]   tial  oil  has  sufficiently  freed   itself  from    the  intermediate 
,   products  from  which  it  is  formed,  and  its  occurrence  is  in 
'   some     way   inversely    proportional   to    the    production  of 
tannin  and  of  pigments  in  the  flower.     This  would  explain 
why  flowers  with  green  petals  have  no  scent,  why  white  or 
red  flowers  are  most  frequently  odoriferous,  why  the  compo- 
site, which  are  rich  in  tannin,  have  a  disagreeable  odour,  and 
why  the  white  artificial  lilac  and  forced  roses  acquire  a  finer 
perfume. — F.  8.  K. 


Action  of  Sulphuric  Acid  on  Citrene,  a  Terpene  occurring 
in  Lemon  Peel.  G.  Bouchardat  and  J.  Lafont.  Comptes 
rend.  115  (1892),  1083—1085. 

The  products  of  the  action  of  sulphuric  acid  upon  citrene 
are  very  different  from  those  of  the  action  of  that  acid  upon 
terebenthene. 

When  citrene,  C,oH,g,  boiling  at  175° — 178'  and  having 
a  specific  rotatory  power  [a]o  =  +  72°  40',  is  treated  with 
concentrated  sulphuric  acid  at  the  ordinary  temperature  a 
slight  development  of  heat  occurs,  a  very  little  sulphur 
dioxide  is  evolved,  and  the  whole  of  the  hydrocarbon 
passes  into  solution,  being  converted  into  various 
compounds,  all  of  which  are  optically  inactive. 

Part  of  the  oil}-  product  is  volatile  with  steam,  and 
consists  of  a  mixture  of  cj'mene,  Cn,Hi4,  a  hydrocarbon, 
CjHjo — probably  pseudocumeue, — and  a  saturated  hydro- 
carbon, CjyHoQ  or  CjiiH;.,,  which  is  not  acted  on  bj'  concen- 
trated sulphuric  acid  at  the  ordinary  temperature ;  the  two 
former  probably  exist  in  the  original  cymene. 

The  portion  of  the  oily  product  which  is  not  volatile 
with  steam  consists  of  diterpilene,  C;oH3.2,  or  colophene, 
and  a  solid  polymeride  of  high  molecular  weight. — F.  S.  K. 


The  Physiological  and  Therapeutic  Effects  of  Chloralose, 
a  Substance  derived  from  Chloral.  Hanriot  and  C.  Eichet 
Comptes  rend.  116,  1893,  63—65. 

The  authors  have  obtained  excellent  results  by  the  use  of 
"  chloralose  "  as  a  hypnotic  agent.  Chloralose  has  already 
been  described  by  Hefter  (Ber.  1889,  1050),  but  the  latter 
did  not,  ?.pparently,  obtain  it  in  a  state  of  purity.  It  may 
be  prepared  by  heating  to  100"  C.  for  one  hour  a  mixture 
of  equal  parts  of  anhydrous  chloral  and  dry  glucose.  The 
mass  is  subsequently  cooled,  moistened  with  water,  and 
extracted  with  boiling  ether.  The  soluble  portion  is 
distilled  5 — 6  times  with  water  in  order  to  drive  off  all 
free  chloral.  The  residue  by  fractional  crystallisation 
from  water  jields  two  bodies,  "  chloralose "  (yield  3  per 
cent.)  and  "  parachloralose.''  Chloralose  (CgHiiCljOg) 
crystallises  in  tine  needles,  melting  at  184' — 186'  C.,  and 
volatilises  without  decomposition.  It  is  slightly  soluble 
in  cold  and  fairly  soluble  in  hot  water.  Potash  does  not 
liberate  glucose  from  it,  and  with  sulphuric  acid  and  acetic 
anhydride  it  yields  di-  and  tetra-derivatives  respectively. 
Parachloralose  forms  nacreous  plates  melting  at  229°  C, 
with  difliculty  soluble,  even  in  hot  water. 

Physiologically,    chloralose    possesses    two,    apparently 

I   contradictor^',  properties.     It  is  hypnotic,  and  at  the  same 
time   augments   the  excitability  of  the   spinal  chord.      A 

I   dose    of    2 — 3    grms.   administered    internally    to    a    dog 
(weighing    10    kilos.)    caused    the    animal    after    10 — 15 

1  minutes  to  stagger  about  and  presently  fall  into  a  profound 
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slumber  lasting  several  hours;  but  dilTi  riii^  from  the 
effects  produced  by  chloral,  in  so  far  that  reflex  action 
was  not  abolished,  but,  if  anything,  exaji^erated.  A  dose 
of  U*C  firm,  per  kilo,  did  not  prove  fatil,  but  only  produced 
an.esthesia.  The  niiniimun  dose  rcMjuired  to  produce  a 
visible  hypnotic  effect  \va<  0  02  (jriu.  jx-r  kilo. 

Landouzy  and  K.  Moutard-Martin  have  employed 
chloralose  during  five  montlis  in  the  treatment  of  various 
maladies  attended  by  persistent  insomnia,  and  come  to  the 
following  conclusions  : — 

1.  Chloralose  may  be  administered  without  danger  in 
doses  not  exceeding  O'S  grm.,  and  does  not  produce  any 
digestive  troubles,  head-ache,  or  to.xic  symptoms. 

2.  One  grm.  forms  a  strong  dose ;  it  is  better  to  keep 
within  the  limit',  02 — 0-T.'»  grm.  A  dose  of  Oo  grm. 
provokes  a  deep,  calm  sleep,  even  in  those  cases  where 
recourse  has  been  had,  in  vain,  to  other  hypnotic  agents. 

— h:  T.  p. 


Presence  of  Ethyl  Alcohol  in  German  and  Turkish  Rose 
Oils.     T.  Poleck.     Ber.  26,  l><03,  :J8  — 39. 

EcKART  (this  Journal,  1892,  2Gj)  having  found  ethyl 
alcohol  in  the  distillate  obtained  from  oil  of  roses  coming 
over  below  lOO',  the  author  considered  it  desirable  to 
investigate  the  nature  of  its  origin.  The  production  of 
oil  of  roses  from  German  roses  was  commenced  by  the 
firm  of  Schimmel  and  Co.,  of  Leipsic,  about  six  years  ago. 
More  than  50  hectares  of  laud  are  now  cultivated  at 
Gross-Miltitz,  near  Leipsic,  with  a  variety  of  Rosa 
ventifolia.  Recently  the  distillation  has  been  conducted 
on  temporary  premises  erected  in  the  midst  of  the  rose 
fields,  whilst  a  new  factory  is  being  built,  which  is  designed 
to  work  up  about  one  million  kilos,  of  roses,  all  necessary 
provisions  being  made  to  ensure  the  material  being  put 
into  process  as  rapidly  as  possible.  It  has  been  found  by 
experiment  that  by  reducing  the  distance  of  the  carriage 
of  the  fresh  flowers  as  much  as  possible,  a  richer  oil  con- 
taining a  smaller  proportion  of  the  odourless  stearoptene 
is  obtained,  and  the  formation  of  ethyl  alcohol,  due  to  the 
fermentation  of  the  flowers  in  transit,  is  prevented. — D.  B. 


Ethyl  alcohol  is  more  rapidly  oxidised  both  by  platinum 
sponge  and  oxygen  and  by  potassium  permanganate  than  is 
methyl  alcohol  :  the  action  of  chlorine  on  the  latter  is  also 
ruuch  less  intcnsi;  than  it  is  on  the  former.  A  saturated 
(solution  of  chl  .ritie  in  miibyl  alcohol,  placed  in  a  sealed 
tube  at  the  ordinary  temperaiurt-,  gradually  darkened  in 
colour,  however,  and  yielded  methyl  chloride  and  methylic 
aldehyde,  carbonic  anhydride,  hydrogen  chloride,  and  water. 
Hromine  is  almost  without  action  on  methjl  alcohol  at 
ordinary  temperatures,  even  when  present  in  larg.-  .| mritity. 
With  ethyl  alcohol,  on  the  other  hand,  a  great  rise  in  teiii- 
perature  take*  place,  accompanied  by  an  aldebydi';  sfiielj. 
At  higher  temperatures  a  slight  action  takes  plarre,  with 
methyl  alcohol,  and  on  heating  in  a  sealed  tube  to  7.j  for  I'J 
hours,  methylic  (formic)  aldehyde  and  carbonic  anhydride 
were  formed  in  small  amount.  After  the  lapse  of  some 
years,  the  li(iuid  still  contained  free  bromine  and  methyl 
alcohol,  in  addition  to  aqueous  hydrogen  bromide.  The 
first  reaction  is  proved  to  take  place  according  to  the 
equation — 

CH;,OH  +  Br,  =  CH^O  +  2HBr. 

Iodine  dissolves  in  both  alcohols  in  fairly  equal  amr)unfs, 
and  acts  but  slowly  on  ethyl  and  not  appreciably  on  methyl 
alcohol,  even  after  several  weeks. 

The  hygioscopic  capacity  of  methyl  alcohol  is  somewhat 
greater  than  that  of  ethyl  alcohol. 

As  a  sohent,  methyl  alcohol  sometimes  approaches  its 
lower  homologue,  water,  and  sometimes  its  higher  one,  ethyl 
alcohol,  but  it  does  not  always  take  a  mean  position,  several 
organic  bodies  (also  hydrogen  chloride,  sulphurous  anhy- 
dride, mercuric  chloride,  and  iodide)  which  are  not  at  all 
or  only  slightly  soluble  in  water,  dis?olving  more  readily 
in  methyl  than  in  ethyl  alcohol. — J.  G.  W. 


Methyl  and  Ethyl  Alcohols.     C.  A.  Lobrv  de  Brun. 
Ber.  26,  1893,  268—274. 

This  paper  contains  the  results  of  a  series  of  comparative 
experiments  made  upon  methyl  and  ethyl  alcohols,  with 
reference  to  their  solvent  and  other  actions  upon  various 
bodies.  Great  differences  ai-e  shown  to  exist,  in  man}- 
cases,  between  their  respective  actions,  which  differences 
are  of  great  importance  for  experimental  laboratory 
work  and  would  lead  in  several  instances  to  the  use  of 
methyl  in  preference  to  that  of  ethyl  alcohol. 

Gaseous  ammonia  is  more  soluble  (to  the  extent  of  9  per 
cent.)  in  methyl  than  in  ethj'l  alcohol,  as  are  potassium 
iodide  and  the  cyanides  of  potassium  and  mercury.  The 
greater  solubilitj'  of  hydrochlorides  in  methyl  alcohol  offers 
a  superior  substitute  for  ethyl  alcohol  in  the  preparation  of 
a  non-aqueous  solution  of  hydroxylamine  from  the  hydro- 
chloride. Sodium,  or  sodium  methy  late,  is  much  more  soluble 
in  methyl  alcohol  than  is  the  ethylate  in  ethyl  alcohol,  and 
the  methyl  alcohol  solution  has  the  advantage  that  it  does 
npt  darken  on  exposure  to  the  air.  Such  a  solution  could 
advantageously  take  the  place  of  metallic  sodium  in 
synthetical  chemistry  and  would  ba  of  service  in  precipita- 
tions and  titrations. 

Soiium  ethyl-alcoholate  is  more  easily  oxidised  and  has 
a  stronger  reducing  action  than  the  methyl-alcoholate,  as 
shown  by  their  action  on  the  aromatic  nitrogen  compounds, 
»«-dinitrobenzol,  for  example,  being  rabidly  reduced  by 
sodium  ethyl-alcoholate  to  dinitro-azoxybenzol,  whereas  the 
methyl-alcoholate  has  a  much  slower  action,  diethyl  alco- 
holic potash  has  not  so  great  a  reducing  action  as  the  ethyl 
alcoholic  solution,  but  both  alcoholic  potash  solutions  have  a 
greater  action  than  the  soda  ones,  from  which  it  is  evident 
that  methyl  alcoholic  soda  is  the  best  to  ;:se  when  substitu- 
tion is  the  aim,  but  ethyl  alcoholic  potash  when  reduction 
is  in  view. 


Separation    of    Salicylic   from    Benzoic    Acid.      Miss    J. 
Schaap.     Ned.  Tydschr.  v.  Pharm.  July  1692. 

5ee  under  XXIII.,  pageZ%2. 


A  New  lieaction  for  Cocaine.     A.  Kuborne. 
Centralhalle,  33,  411. 

See  under  XXIII.,  page  380. 


Pliann. 


Estimation  of  Quinine  in  Sulphate  of  Quinine  in  presence 
of  other  Cinchona  Alkaloids.  L.  Barthe.  Coniptes 
rend.  115,  1892,  1085. 

See  under  XXIII.,  page  380. 


Estimation  of  Impurities  in   Commercial  Methyl  Alcohols. 
E.  Barillot.     Comptes  rend.  115,  1892,  1315 

See  under  XXIII.,  page  381. 


XXI  -PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

The   Hardening    of  Gelatino-chloride    Films,     i'.    Stolze. 
Phot.  Xachr.  1892,  4,  396. 

Alumixivm  chloride  is  by  far  more  suitable  for  hardening 
the  film  on  gelatino-chloride  plates,  than  the  hitherto 
emploved  tanning  agents.  The  salt  is  best  added  to  the 
combiiied  fixing  bath,  for  which  the  following  recipe  is 
given  :  — 

\Vater  1,000  parts,  fixing  soda  175,  sulphocyanide  of 
ammonium  10,  lead  nitrate  2,  aluminium  chloride  10, 
chloride   of  gold   solution    (1:100)   50  to  100  parts.     The 
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bath  becomes  turbid,  and  within  24  hours  deposits  a  slight 
])recipitate,  which  is  filtered  off.  It  gives,  without  addition 
of  silver,  beautiful  and  uniform  tones,  is  easily  preserved, 
Hid  loses  nothing  thereby,  either  in  toning  or  hardening 
puwer.  The  latter  is  such  that  the  plates  when  strongly 
lubbed  in  this  bath  between  the  lingers  produce  a  loud 
scraping  sound,  without  being  in  the  least  injured. — J.  C.  C. 


Solvent  for  Gelatin.     K.  E.  Liesegang.     Phot.  Arch.  1892, 
33,212. 

GELA.TIX  is  dissolved  by  lead  nitrate  solutions  at  ordinary 
temperatures.  At  25^  C.  as  much  as  24  per  cent,  of  gelatin 
are  dissolved  by  a  concentrated  lead  nitrate  solution.  A 
still  more  powerful  solvent  than  the  lead  salt,  in  the 
lixing  bath,  is  the  much-used  ammonium  sulphocyanide. 

It  is  very  easj-  to  prepare  a  solution  of  5  grms.  of  gelatin 
in  10  cc.  of  water  containing  dissolved  5  grms.  of  ammonium 
sulphocyanide. 

One  hundred  parts  of  water  with  1  grm.  of  ammonium 
sulphocyanide  dissolved  at  23°  C,  2- o  grms.  of  gelatin. 
There  ought  not  to  be  too  much  of  this  salt  therefore  in 
fixing  baths  for  gelatino-chloride  plates. — J.  C.  C. 


Photographic  Development  by  Electrolysis.     The 
Electrician,  1893,  627. 

The  reduction  of  sulphurous  acid  or  an  acid  sulphite  by 
means  of  zinc,  gives  rise,  as  is  well  known,  to  the  formation 
the  salts  of  an  acid  in  a  lower  state  of  oxidation  than 
sulphurous  acid,  and  therefore  termed  hyposulphurous  acid. 
It  must  not  be  confused  for  a  moment  with  the  body 
popularly  and  commercially  known  by  this  name,  or  rather 
by  the  name  of  its  salts,  the  so-called  hyposulphites,  familiar 
to  the  photographer  by  the  abbreviation  "hypo."  True 
hyposulphites  (Xa^S.iO^)  are  much  less  common,  their 
industrial  use  being  chiefly  in  the  preparation  of  a  form  of 
indigo  vat  of  tolerably  recent  introduction  in  which  the 
indigo  is  reduced  to  the  condition  of  iudigo-white  by  their 
operation.  The  reduction  of  an  acid  sulphite  can  also  be 
effected  by  electrolysing  its  solution,  hyposulphite  appearing 
at  the  cathode.  Now,  like  many  reducing  agents,  sodium 
hyposulphite  can  act  as  a  developer  to  a  photographic  image, 
a  fact  that  was  observed  in  1886  by  Eder.  The  negatives 
thus  developed  are  very  soft  and  full  of  detail,  and  ai'e  grey 
in  tone,  but  not  so  bluish-grey  as  those  developed  by  ferrous 
oxalate.  On  account  of  the  ease  with  which  sodium 
hyposulphite  is  oxidised  by  exposure  to  the  air,  no  practical 
use  has  hitherto  been  made  of  this  observation,  but  a  simple 
variation  in  the  procedure  by  K.  E.  Liesegang,  has  recently 
brought  it  into  a  more  workable  form.  This  modification 
consists  in  electrolysing  a  nearly  saturated  solution  of  acid 
sodium  sulphite  in  the  developing  dish,  the  cathode  being  a 
platinum  plate  dipping  direct  in  the  dish,  and  the  anode 
being  contained  in  a  porous  cell  and  thus  the  oxidise! 
products  appearing  thereat  prevented  from  mixing  with  the 
hyposulphite  produced.  The  current  given  by  half-a-dozen 
Gassner  dr}-  cells  suffices  for  reducing  the  acid  sulphite.  On 
immersing  a  fully-exposed  bromide  plate  in  the  bath,  an 
image,  brownish-red  in  tone,  is  developed  in  the  course  of  a 
few  minutes,  the  oxidation  of  the  hyposulphite  by  the  air 
or  by  the  work  of  development,  being  made  good  by  its 
being  immediately  reduced  again  by  the  action  of  the 
current.  The  image  is  not  very  strong,  and  fades  somewhat 
on  fixing,  hut  it  retains  its  characteristic  colour. — J.  C.  C. 


PATENTS. 


Newer  Improved  Developers  for  Photof/raphic  Pictures. 
O.  Imray,  London.  From  the  Actien  Gesellscbaft  fiir 
Anilin  Fabrikation,  Berlin,  Germany.  Eng.  Pat.  1736, 
January  30,  1891.     Second  Edition.  " 

TnE  author  claims  the  use  of  paramidophenol  and  par- 
amidocresol,  their  haloid-,  oxy-,  and  amido-derivatives,  and 
their  carboxylic  and  sulphonic  acids,  for  the  development  of 


photographic  plates.     Solutions  of  the  compositions  given 
below  are  mentioned  as  suitable  for  developing  purposes. 

Parts. 

Paramidophenol  hyrtroehloride 5 

Sodium  sulphite 50 

Potassium  carbouato 25 

Water 1,000 

Pai-amidophenol  hydrochloride 10 

Potassium  metabisulphite 30 

Water 100 

Concentrated  caustic  soda  is  added  to  the  latter  solution 
until  the  precipitated  amido-compound  is  just  redissolved; 
for  use  this  solution  should  be  diluted  with  5 — 50  parts  of 
water.— W.  J.  P. 


A  Process  Jor  Developing  Photographic  Images.  J.  Hauff, 
Feuerbach,  near  Stuttgart,  Germany.  Eng.  Pat.  4498, 
March  7,  1892.  Second  Edition. 
The  great  value  of  orthoparadiamidophenol  as  a  developer 
lies  in  its  immunity  from  atmospheric  oxidation,  and  in  the 
fact  that  addition  of  a  caustic  alkali  or  a  carbonate  is 
unnecessary  (see  this  Journal,  1892,  937 ;    1893,  289). 

—AY.  J.  P. 


Improvements  in  the  Manufacture  of  Pyroxyline  Solutions 
and  Compounds  for  Photographic  or  other  Films  or 
Coatings  and  for  Solid  or  Massive  Articles.  J.  S. 
Fairfax,  London.  From  F.  Crane,  Bloomfield,  Xew 
Jersey,  U.S.A.     Eng.  Pat.  6543,  April  5,  1892. 

A  SOLVENT  for  pyroxyline  should  be  non-hygroscopic,  in 
order  that  it  may  dry  rapidly ;  such  a  solvent  is  found  in 
acetone  oil,  for  the  use  of  which  the  author  accordingly 
claims  protection.  The  most  suitable  fraction  of  acetone 
oil  for  dissolving  pyroxyline  is  that  boiling  below  140°. 
The  oil  may  be  diluted  with  other  liquids,  and  the  following 
formula;  are  given  for  making  pyroxyline  solutions  for  the 
preparation  of  photographic  or  other  films  : — 

50  galls,  of  volatile  ketones  or  acetone  oil. 
50  galls,  of  wood  alcohol. 
200  lb.  of  soluble  pyroxyline. 
or — 

20  galls,  of  petroleum  naphtha  or  benzole. 
20—50  galls,  of  volatile  ketones  or  acetone  oil. 
30— fiO  galls,  of  wood  alcohol  or  acetone. 
200  lb.  of  soluble  pyroxyline. 

— W.  J.  P. 


XXII.-EXPLOSIYES.  MATCHES,  Etc. 

JE.'-timation  of  Nitrogen  in  N^itrocellulose.    E.  von  Keussler. 
Zeits.  Anal.  Chem.  1893,  32,  51. 

See  under  XXIII.,  page  382. 


PATENTS. 

Improvements  in  E.vplosives.  C.  II.  Curtis,  London,  and 
G.  G.  Andre,  Sandbank,  Argyleshire.  Eng.  Pat.  7978, 
April  27,  1892. 

The  inventors  in  a  previous  patent  No.  5821,  x\pril  4,  1891 
(this  Journal,  1892,  456),  describe  an  explosive  coated  with 
a  film  of  tanno-gelatin.  They  now  propose  to  use  this 
tanno-gelatin  "  compounded  with  nitrocellulose  either  with 
or  without  nitrogl3cerin  by  the  aid  of  a  suitable  solvent, 
such,  for  instance,  as  acetone."' — W.  ^I. 
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Improvements  in  E.rploaioe  Material  and  in  the  Manu- 
favttire  therrnf.  15.  J.  H.  Mills,  London.  From  C.  E. 
'^ruiiroo,  Xi'Wpdit,  Khode  I.>^liind,  l'.S..\.  Knj^.  I'at.  580, 
January  11,  1893. 

Guxc'cjTTo.N  which  has  been  freed  from  the  lower  nitro- 
celluloses,  by  treiitment  with  metliyl  alcohol,  is  mixed  with 
a  rKjuid  nitro  substitution  product,  sucli  as  nitrobenzene, 
and  incorporated  in  a  mill  or  betv/een  rolls.  The  methyl 
alcohol  used,  must  have  been  first  freed  by  distillation, 
saponiiicution,  or  other  suitable  process,  from  aceton<; 
and  such  other  impurities  as  have  a  solvent  action 
on  the  higher  cellulose  nitrates.  The  material,  which 
is  now  plastic,  is  cut  or  moulded  into  .suitable  forms. 
The  inventor  prefers  to  use  from  nine-tenths  to  one  and 
vi^ht-tenth  parts  of  nitrobenzene  to  one  part  of  guneotton. 
This  material  may  be  mixed  with  suitable  oxidising  salts  to 
perfect  combustion.  The  inventor  finds  that  this  plastic 
nuiterial  may  be  indurated  and  converted  into  a  material 
having  the  consistency  of  bone  or  ivory,  by  treatment  with 
hot  water  or  steam.    This  new  explosive  he  calls  "  ludurite." 

— W.  M. 


XXIIl.-ANALYTICAL  CHEMISTRY. 

APPARATUS. 

Simple  Method  of  Fractional  Distillation.     A.  Tigerstedt. 

Ber.  26,  1S9:5,  !"-• 
In  subjecting  liquids  to  fractional  distillation  it  is  frequently 
necessary  to  ascertain  the  weight  of  distillate  coming  over 
between  different  temperatures.  This  is  usually  effected  by 
collecting  and  weighing  the  various  fractions  in  tared 
flasks.  When  the  separation  of  the  fractions  is  not 
desired,  but  merely  the  weight  is  to  be  determined,  the 
operation  may  be  simplified  by  distilling  the  liquid  into  a 
small  flask  placed  on  a  delicate  spring  balance,  such  as  is 
frequently  used  for  weighing  letters.  The  pointer  indicates 
the  increase  of  weight  of  the  fractions  distilled  at  anj' 
period  of  the  distillation.  Sensitive  balances  for  this 
purpose  are  made  by  Desaga,  cf  Heidelberg. — 1).  B. 


Ah  Apparatus  for  Distillation   hy  Superheated  Steam  for 
Laboratory  L'se.     B.  Jaffe.     Ber.  1893,  26,  123—125. 

The  apparatus  consists  of  a  tubulated  retort  joined  to  a  series 
of  receivers.  One  or  two  of  the  anterior  receivers  are  empty, 
the  rest  contain  a  little  water,  and  the  last  one  is  connected 
to  a  water  suction  pump.  Besides  the  thermometer,  an 
open  copper  tube,  3 — 4  mm.  internal  diameter,  is  fitted  into 
the  tubulus  of  the  retort  by  means  of  a  perforated  asbestos 
plug,  the  joint  being  well  luted  with  clay.  This  tube  maj' 
dip  either  right  into  the  liquid  or,  preferably',  reach  just 
down  to  its  surface.  In  the  former  case  a  glass  tube 
should  be  slipped  over  its  end,  in  order  to  prevent  direct 
contact  with  the  liquid.  A  Buusen  burner  is  placed  close 
to  the  exterior  orifice  of  the  tube,  which  is  trumpet-  or 
funnel-shaped,. md  through  tliis  the  flame  is  drawn  in.  Tlie 
second  burner  serves  to  heat  the  liquid  to  be  distilled  more 
quickly  to  the  boiling  point.  In  operation,  the  burner  is 
lit  and  the  aspirator  set  to  work,  with  the  result  that  the 
highly-heated  products  of  combustion  of  the  gas,  mixed 
with  air,  are  drawn  through  the  liquid  in  the  retort,  and 
effect  its  distillation.  The  fact  that  other  gases  besides 
steam  (C0._.,  air,  &c.)  come  into  contact  with  the  substance 
under  treatment  is  in  many  cases  of  no  importance.  The 
author  has  obtained  exeellijnt  results  with  paraffin,  stearic 
acid,  glycerol,  and  similar  substances.  In  fact,  the 
apparatus  is  i)articularly  suited  to  the  estimation  of 
glycerol  in  crude  glycerol,  duplicate  analyses  giving  results 
differing  not  more  than  0-1  per  cent.  The  temperature 
mav  be  regulated  bv  varying  the  speed  of  aspiration,  .'^ize 
of  the  flame,  &c.— H.  T.  P. 


PATENT. 

Improremtnls  in  the  Detection  and  Estimation  of  Comhus- 
tihlv  (ias  or  Vapour  present  in  Air,  and  Apparatus 
for  that  Purpose.  B.  Bedwood,  London,  F.  Clowes, 
Xottingham,  and  S.  Waters,  London.  Kng.  Pat.  187, 
.laimary  4,  1893. 

Tins  invention  relates  more  particularly  to  the  detection  of 
combustible  gas  in  the  atmosphere  of  mincH  and  in 
petroleum  vessels  or  receptacles,  iu  order  to  ascertain 
whether  it  would  be  safe  to  bring  a  light  into,  or  to  work 
with  heated  metal,  in  such  an  atmosphere. 

The  principle  of  the  apjjaratus  dei)ends  on  the  fact  that 
when  a  hydrogen  flame  burns  in  air  containing  a  combustibl.' 
gas  or  vapour,  it  presents  a  bluish-grey  cap,  the  height  of 
which  depends  on  the  quantity  of  combustible  gas  present 
and  on  the  size  of  the  hydrogen  flame;  by  regulating 
the-  flame  to  some  standard  height,  the  percentage  of 
combustible  gas  in  the  air  supplied  to  the  flame  can  be 
approximately  determined. 

The  hydrogen  flame  burns  in  a  safety-lamp,  provided 
with  a  special  burner,  the  hydrogen  being  conveniently 
supplied  from  a  reservoir  of  the  compressed  gas  ;  the  lamp 
may  be  either  taken  into  the  atmosphere  which  is  to  be 
tested,  or,  the  usual  inlet  having  been  closed,  it  may  be 
connected  by  means  of  a  pipe  with  a  vessel  containing  a 
sample  of  the  atmosphere. — F.  S.  K. 


INORGANIC  CHEMISTRY.— 
QUALITATIVE. 

The    Purification    of  Arsenical    Zinc  for    Analysis.     H 
Lescceur.     Compt.  rend.  116,  58. 

See  under  X.,  pa^e  358. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Critical  Studies  on  the  Methods  for  the  Estimation  of 
Sulphur  existing  as  Sulphides.  L.  P.  Marchlewski. 
Zeits.  Anal.  Chem.  1893,  32,  1 — 45. 

Thk  author  employed  a  sample  of  finely-pulverised  slaked 
cement  in  which  the  amount  of  sulphides  was  determined 
indirectly  bj'  oxidation  with  aqua  regia  and  directlv  bv 
iodometric  titration.  D-rcct  methods  are  much  quicker 
than  indirect,  and  are  to  be  preferred  when  the  sulphur 
existing  as  sulphate  is  not  required  to  be  ascertained. 

Tndirert  Methods. — A  portion  of  the  sample  is  oxidised 
and  the  total  sulphur  precipitated  as  barium  sulphate,  w  hilst 
another  portion  is  boiled  with  hydrochloric  acid  until  the 
sulphuretted  hydrogen  is  expelled,  and  the  sulphates 
existing  as  such  determined.  When  the  oxidation  is 
conducted  with  aqua  regia  exact  results  are  obtained  ;  good 
results  are  also  obtained  with  the  use  of  chlorine  in  acid 
solution  (  KCIO3  4-  HCl),  as  oxidant,  the  process  is,  however, 
slow.  Chlorine  in  alkaline  solution,  bromine,  and  hydrogen 
peroxide  do  not  give  reliable  results.  Potassium  perman- 
ganate gives  good  results,  but  the  oxidation  is  >low.  Oxida- 
tion in  the  dry  way  (Fresenius)  must  be  classed  as  one  of 
the  most  exact  methods.  As  the  oxidation  processes  are 
all  somewhat  lengthy,  the  author  has  attempted  to  expedite 
the  determination  by  employing  volumetric  means  for  the 
estimation  of  the  sulphuric  acid.  For  this  purpose  Andrew's 
method  gives  results  agreeing  with  those  obtained  by 
gravimetric  analysis,  and  is  very  expedious ;  it  can  be  used 
in  the  presence  of  magnesium,  calcium,  aluminium,  zinc, 
ferric  iron,  nickel,  cobalt,  and  silver.  The  sulphate  solution 
is  treated  with  an  excess  of  barium  chromate  dissolved  in 
hydrochloric  acid,  neutralised  filtered,  and  potassium  iodide 
and  hydrochloric  acid  added  to  the  filtrate,  the  liberated 
iodine  being  titrated  in  the  known  way. 

Direct  Methods. — The  sample  is  decomposed  in  a 
Classen's  apparatus  and  the  sulphuretted  hydrogen  oxidised 
to  sulphuric  acid  and  estimated  as  such. 
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Oxidation  with  Hydrogen  peroxide,  and  iodometric  titra- 
tion both  give  excellent  results.  Oxidation  with  aqua  regia 
gives  satisfactory  results  but  is  tedious,  whilst  low  results 
were  obtained  with  nitric  acid.  Good  results  are  obtained 
by  passing  the  sulphuretted  hydrogen  into  a  2  per  cent, 
solution  of  silver  nitrate,  filtering  off  the  silver  sulphide, 
digesting  it  with  bromine  water,  filtering  the  silver  bromide 
and  determining  the  sulphuric  acid  in  the  filtrate.  Instead 
of  a  solution  of  silver  nitrate,  one  of  mercuric  cyanide 
and  ammonium  chloride  is  preferable  (De  Koninck)  Rerg'.s 
method  also  gives  good  results  :  it  consists  in  leading  the 
sulphuretted  hydrogen  into  a  .5  per  cent,  solution  of  zinc 
sulphate,  and  treating  the  zinc  sulphide  with  hydrochloric 
acid  and  an  excess  of  iodine  when  the  following  reaction 
occurs:— Zn  S  +  2HC1  +  I;  =  ZnCl.  +2Hr  +  S.  The  excess 
of  iodine  is  then  titrated  in  the  usual  manner. 

Colorimetric  methods  only  give  satisfactory  results  when 
much  time  is  expended  in  carrying  them  out.— A.  K.  L. 


A  Quick  Method  for  the  Complete  Precipitation  of  Arsenic 
as  Pentasxdphide :  Separation  of  Arsenic  from  other 
Elements.  ¥.  Neher.  Zeits.  Anal.  Chem.  1893,  32, 
45—51. 
For  the  precipitation  of  a  solution  of  arsenic  acid  as  penta- 
sulphide,  such  a  solution  should  contain  at  least  two-thirds 
of  its  volume  of  concentrated  hydrochloric  acid,  and  a  brisk 
current  of  pure  sulphuretted  hydrogen  should  be  passed 
through  for  H  hours.  When  there  is  any  doubt  as  to  the 
complete  precipitation,  the  mixture  which  ought  to  smell 
strongly  of  sulphuretted  hydrogen,  is  allowed  to  remain  for 
two  hours  previous  to  filtration.  The  solution  must  be 
exactU'  at  the  temperature  of  the  room  before  passing  in 
the  sulphuretted  hydrogen,  as  the  results  are  lowered  when 
it  is  of  a  higher  temperature.  This  may  be  due  to  the 
elimination  of  a  portion  of  the  arsenic  as  arseiiious  chloride 
or  sulphide,  and  in  support  of  this  hypothesis  the  author 
states  that  by  boiling  arsenic  oxide  with  hydrochloric  acid 
arsenious  chloride  is  formed  and  partially  distils  over ;  he 
also  finds  that  when  sulphuretted  hydrogen  is  passed 
through  a  boiling  solution  of  arsenic  acid,  arsenious  sulphide 
is  carried  over  with  the  steam.  A  single  test  occupies 
about  four  hours. 

Solutions  of  lead,  bismuth,  cadmium,  and  antimony  are 
not  precipitated  by  sulphuretted  hydrogen  in  the  presence 
of  a  large  excess  of  hydrochloric  acid,  and  experiments 
show  that  the  above  described  method  serves  to  separate 
these  metals  from  arsenic.  The  process  seems  to  require 
some  modification  in  order  to  separate  arsenic  and  stannic 
oxides.  The  results  which  are  given  show  that  the  method 
is  very  accurate. — A.  R.  L. 


tion),  corresponding  to  2  per  cent,  or  more  of  citric  acid, 
and  then  to  drop  in  the  magnesia  mixture  by  means  of  » 
pipette,  slowly,  and  with  stirring.  In  the  absence  of  citric 
acid,  the  precipitate  of  ammonium  magnesium  phosphate  is- 
invariably  contaminated  with  magnesia,  the  presence  of 
which  cannot  be  avoided  even  when  the  magnesia  mixture 
is  slowly  dropped  in. — A.  K.  L. 


Volumetric    Determination   of  Lead.     H.    H.   Alexantier. 
Eng.  and  Mining  Jour.  1893,  298. 

Tins  method  is  based  npon  the  fact  that  ammonium- 
molybdate  when  added  to  a  hot  solution  of  lead  acetate 
will  give  a  precipitate  of  molybdate  of  lead  which  is  insoluble 
in  acetic  acid.  Any  excess  of  ammonium  molybdate  will" 
give  a  yellow  colour  with  a  freshly  prepared  solution  of 
tannin  ;  this  solution  is  made  by  dissolving  one  part  of 
tannin  in  300  paits  of  water.  The  standard  solution  of 
ammonium  molybdate  is  prepared  by  taking  9  grms.  and 
dissolving  it  in  one  litre  of  water,  adding,  if  necessary,  a, 
few  drops  of  ammonium  hydrate  to  clear  the  solution.  This- 
gives  a  solution  of  about  1  per  cent.  To  standardize  the 
solution,  300  m.  grms.  of  pure  sulphate  of  lead  are  dissolved 
in  hot  ammonium  acetate,  the  solution  acidified  with  acetic- 
acid  and  diluted  with  water  up  to  250  cc.  This  is  then 
heated  to  boiling,  and  the  molybdate  solution  run  in  from- 
a  burette  until  all  the  lead  is  precipitated  as  a  white  preci- 
pitate ;  this  is  ascertained  by  placing  drops  of  the  tannin 
solution  upon  a  porcelain  plate,  and  adding  to  these  drops 
other  drops  from  the  beaker  from  time  to  time.  As  long: 
as  the  lead  is  in  excess  no  colouration  is  produced,  but  as  soon 
as  the  molybdate  is  in  excess  a  yellow  colour  is  produced. 
To  estimate  the  lead  in  a  substance,  |  to  1  grm.  is  weighed 
out  and  treated  with  15  cc.  of  strong  nitric  acid  and  10  cc. 
of  strong  sulphuric  acid  ;  heat  is  applied  until  all  the  nitric 
acid  is  completely  expelled,  which  is  done  by  evaporating 
until  fumes  of  sulphuric  anhydride  appear.  It  is  then 
allowed  to  cool  and  diluted  with  cold  water,  stirred,  and 
boiled  until  all  soluble  sulphates  are  dissolved.  It  is  then 
filtered,  leaving  as  much  as  possible  of  the  precipitate  in 
the  basin,  washed  twice  with  hot  dilute  sulphuric  acid  and 
once  with  cold  Avater.  The  sulphate  of  lead  in  the  basirt 
is  dissolved  with  hot  ammonium  acetate,  this  hot  solution 
being  poured  on  to  the  tilter  and  allowed  to  run  into  a 
beaker ;  this  is  repeated  until  all  the  sulphate  of  lead  i& 
dissolved.  The  solution  is  then  acidified  with  acetic  acid 
and  made  up  to  250  cc.  with  hot  water,  and  titrated  as 
described.  By  this  method  a  lead  determination  can 
easily  be  made  in  30  minutes.  Arsenic,  antimony,  and 
phosphorus  do  not  interfere  with  this  method,  as  they 
readily  pass  through  the  filter  in  solution. — J.  C.  C. 


O-ridation  of  Sodium  Thio.<tulphate  by  Potassium 
Permantjanate.  C.  Luckow.  Zeits.  Anal.  Chem.  1S93, 
32,  53—57. 
The  author  finds  that  14  cc.  of  a  solution  of  potassium 
permanganate,  of  such  a  concentration  that  10  cc.  of  it  are 
equivalent  to  5  atoms  of  oxygen,  are  required  for  the 
oxidation  of  0  0496  grm.  of  sodium  thiosulphate,  conse- 
quently 10  cc.  are  required  for  the  oxidation  of  S^  in  this 
compound.  Sodium  thiosulphate  is,  in  accordar.ce  with 
this  result,  oxidised  by  potassium  permanganate  to  sodium 
sulphate  and  sodium  dithionate ;  the  same  products  are 
obtained  when  the  oxidation  is  conducted  in  either  acid  or 
alkaline  solution.  The  sodium  dithionate  was  identified  in 
the  oxidation  pioduct  by  means  of  its  soluble  barium  salt. 

—A.  K.  L. 


Estimation  of  Phosphoric  Acid  by  Means  of  Maynesia 
Mixture.  N.  von  Lorenz.  Zeits.  Anal.  Chem.  32, 
64—67. 

This  investigation  establishes  the  fact  that  for  the  exact 
estimation  of  phosphoric  acid  by  precipitation  with  magnesia 
mixture,  it  is  necessary  to  add  to  the  phosphate  solution  an 
amount  of  ammonium  citrate  solution   (^oroinary  concentra- 


Method  of   Estimating    Calcium    in     Thomas-Phosphate. 
A.  F.  Holleman.     Chem.  Zeit.  1892, 16,  1471—1472. 

A  soLiTiON  of  this  material  is  made  as  follows  : — 10  grm. 
are  boiled  with  concentrated  hydrochloric  acid  (100  cc.)  for 
half  an  hour,  made  up  to  500  cc.  filtered  from  silica,  only 
traces  of  the  latter  remaining  in  solution  ;  the  estimation  of 
calcium  is  made  b}-  the  following  combinations  of  Classen's 
and  Jones's  method.  Iron  and  manganese  are  completely 
separated.  Of  the  above  solution  (50  cc.)  is  concentrated 
to  a  small  bulk  and  a  solution  of  neutral  potassium  oxalate 
( 1  to  3)  added,  and  the  mixture  digested  on  the  water-bath 
with  frequent  stirring  until  the  precipitate  appears  white 
and  is  free  from  lumps  ;  this  generally  takes  10  minutes. 
The  precipitated  calcium  oxalate  is  now  collected  and 
washed  with  hot  water  until  the  filtrate  is  free  from  oxalic 
acid.  Th*^  filter  is  then  pierced,  and  the  precipitate  washed 
through,  the  filter  being  finally  treated  with  hot  dilute 
hydrochloric  acid.  After  dissolution  10  cc.  of  dilute  (1  to  5) 
sulphuric  acid  and  1 50  cc.  of  9G  per  cent,  alcohol  are  added. 
After  remaining  for  three  hours  the  precipitated  calcium 
sulphate  is  collected,  washed  with  alcohol  of  96  per  cent, 
until  free  from  acid,  and  weighed.  The  test  analyses  were 
satisfactory. — A.  K.  L. 
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A  Review  nf  the  Methods  oj"  Estimating  Chromium,  Copper 
and  Nickel  in  Steel.  A.  Ziej^Icr.  Ding,  polyt.  J.  1892, 
140— 14U. 

Font  metlio<N  iirc  jjiveri  for  estimiitiiijj  chroiiiiuiii.  In  all 
of  thoiu  this  lui-tal  is  finiiUy  pri-ci[)itatt.'il  with  iuninoniii  and 
weighed  us  sex(|iiioxi(ie.  The  methods  resolve  themselves 
therefore  into  schemes  for  effecting  the  decomposition  of 
the  substance  under  examination,  so  as  to  obtain  the  whole 
•of  the  chromium  in  solution. 

I.  From  I — 2  grins,  of  tlie  steel  arc  dissolved  in  hjdro- 
<;hloric  acid  (1 :3^,  oxidised  in  a  ponielain  dish  with  per- 
oxide of  hydrogen  (or  nitric  acid),  evaporated  to  dr}  ne.ss 
and  the  residue  transferred  to  a  silver  crucible  and  fused 
•with  6  grms.  of  caustic  soda,  and  3  grms.  of  sodium  nitrate 
•Or,  instead  of  using  a  silver  crucible,  a  platinum  one  may  be 
■eujployed,  and  the  residue  melted  with  fusing  mixture  (120 
grms.  of  sodium  carbonate  to  80  grms.  of  potassium  nitrate), 
but  this  moditieation  is  confessedly  not  so  good  as  the  fusion 
■in  a  silver  crucible.  The  fused  mass  is  extracted  with  water, 
"the  solution  saturated  with  carbonic  acid  gas,  evaporated, 
<o  dryness,  taken  up  with  water,  filtered,  washed  with 
water  containing  sodium  carbonate  and  the  residue  again 
fused.  If  after  this,  it  still  contains  chromium,  it  must  be 
once  more  fused. 

II.  In  this  method  one  grm.  of  the  steel  is  dissolved  in 
a  flask  by  means  of  a  solution  of  ammonio-cupric  chloride. 
The  solution  is  affected  in  an  atmosphere  of  carbonic  acid, 
this  gas  being  led  into  the  flask  during  the  period  of  solution. 
The  temperature  is  kept  at  about  70^  C,  and  50  cc.  of  a 
saturated  solution  of  the  salt  are  used  to  each  grm.  of  steel. 
\iy  fitting  a  cork  bored  with  three  holes  to  the  flask  through 
•one  of  which  a  tube  passes  leading  in  the  carbonic  acid  gas, 
through  the  second  a  tube  passes  to  the  bottom  of  the  liquid, 
whilst  the  third  hole  is  left  open  to  allow  of  the  escape  of 
gas,  the  liquid  va^y,  by  temporarily  closing  the  last-men- 
tioned hole,  be  forced  b}-  the  gas  pressure  out  of  the  flask 
through  the  tube,  passing  to  the  bottom  of  the  liquid,  and 
thus  be  transferred  to  a  filter,  without  allowing  air  to  enter 
the  flask.  By  this  means  the  oxidation  of  the  iron  is 
prevented.  No  acid  should  be  used  to  effect  the  solution  of 
any  ferric  oxide.  After  filtration  the  residue  should  be 
fused  as  in  the  first  method. 

III.  (a.)  1 — 2  grms.  are  di-ssolved  in  a  platinum  crucible 
by  nitric  acid  (1  "2  sp.  gr.),  evaporated  to  dryness  and  fused 
with  sodium  bisulphate. 

(6.)  Or  the  turnings  may  be  dissolved  in  dilute  sulphuric 
acid  and  evaporated  until  acid  vapours  are  evolved.  Water 
■is  added  until  the  ferrous  sulphate  all  dissolves.  The  residue 
•contains  all  the  silica  and  a  minute  ([uantity  of  chromium. 
In  exact  analyses  this  must  be  burnt  off,  and  the  residue 
fused  with  sodium  bisulphate.  The  filtrate  is  then  oxidised 
by  heating,  aud  adding  a  solution  of  8  grm.  of  K.MnO^  in 
1  litre  of  water,  until  a  red  colour  is  permanent  for  some 
Tninutes.  In  this  way  fill  the  chromium  sulphate  is  oxidised 
to  chromic  acid.  Sodium  carbonate  (in  powder),  is  now 
iidded  until  the  solution  is  alkaline,  the  precinitate  is 
allowed  to  settle,  is  then  filtered,  and  the  chromium  preci- 
pitated in  the  filtrate. 

IV.  The  sample  is  dissolved  in  hydrochloric  acid, 
■evaporated  to  dryness,  heated  some  hours  at  120'  C, 
■and  extracted  with  99  per  cent,  alcohol,  in  which  chromium 
•chloride  is  practically  insoluble.  By  this  means  the  greater 
part  of  the  other  metallic  chlorides  present  are  separared 
from  the  chromic  chloride.  The  residue  is  filtered  and 
fused  with  caustic  soda  and  sodium  ni'rate  as  in  method  I. 
The  author  recommends  the  first  method  as  the  best. 

The  Estimation  of  Copper  in  Steel. — I.  As  is  well- 
'known,  copper  can  be  correctly  estimated  by  precipitation 
■with  sulphuretted  hydrogen  from  solutions  slightly  acidified 
with  hydrochloric  acid,  even  when  other  metals  precipitated 
in  this  way  are  absent.  It  must  be  borne  in  mind,  however, 
that  in  dissolving  in  hydrochloric  acid  sometimes  an 
insoluble  residue  containing  sulphide  of  copper  remains. 

II.  v.  Reis  in  Stahl  u.  Eisen,  1889,  720,  and  1891,  238, 
■describes  a  method  for  precipitating  arsenic  and  copper  in 
iron  by  ammonium  sulpho-carbonate,  bj-  which  means  the 
disagreeable  use  of  sulphuretted  hydrogen  is  avoided.     The 


ammonium    sulpho-carbonate   is    prepared    by   Hhaking   a 

mixture  of  lOd  cc.  of  carbon  bisulphide,  500  cc.  of 
concentrated  aqueous  ammonia,  and  500  cc  of  95  per 
cent,  alcohol,  until  theCS.  is  di.ssolved,  and  then  diluting 
the  solution  with  4  volumes  of  water.  The  solution  must 
be  kept  from  the  influ.Mice  of  air  and  light.  10  grm. 
of  iron,  ferro-manganese,  or  steel  are  dissolved  in  dilute 
hydrochloric  acid  (I  vol.  of  concentrated  acid  to  ^  a 
vol.  of  water)  and  evaporated  to  drynesfi,  the  residue 
re-dissolved  and  filtered.  The  siliceous  residue,  which  may 
contain  some  copper,  is  evaporated  with  hydrofiuoric  acid 
to  expel  silica  and  the  residue  fused  with  sodium  bisulphate, 
the  fusion  brought  into  solution  and  the  copper  in  it 
precipitated  with  lI.jS ;  or  the  solution  may  be  added  to 
the  main  filtrate.  The  main  filtrate  from  the  siliceous 
residue  is  then  warmed  and  the  iron  reduced  by  adding 
2 — 5  grm.  of  solid  sodium  hypophosphate,  and  the  liipiid 
is  boiled.  It  is  then  diluted  to  200 — 700  cc.  and  from 
5 — 10  cc.  of  the  ammonium  sulpho-carbonate  solution 
added  and  stirred  for  some  considerable  time,  and  the 
quickly  subsiding  precipitate  of  copper  fulphide  filtered 
off.  It  is  washed  10  times  with  a  mixture  of  500  cc.  hot 
water  +  5  cc.  of  the  ammonium  suljiho-carbonate  +  10  cc. 
of  concentrated  hydrochloric  acid,  the  [irecipitate  burnt  off 
wet  and  the  copper  weighed  as  CuO. 

III.  Instead  of  weighing  as  CuO,  the  copper  may  be 
estimated  colorimetrically  by  comparison  of  the  blue  tint 
formed  b}'  an  ammouiacal  solution  of  known  copper  contents 
in  the  well  known  and  customary  way. 

IV.  The  author  refers  to  electrolytic  methods  described 
by  other  chemists. — H.  S.  P. 

Estimation   of    Nickel   in    Steel   and   a   New    Technical 
Method  of  Estimation.     Dingl.  polyt.  J.  1892,  143. 

After  reviewing  various  knov/n  processes  for  determining 
nickel,  the  author  describes  the  following  new  method  which 
depends  upon  the  fact  that  an  ammoniacal  solution  of 
ammonium  borate  fjrecipitate  iron,  manganese,  and  alu- 
minium, from  their  solutions  in  hydrochloric  or  sulphuric 
acid,  whilst  nickel,  cobalt,  and  copper,  remain  in  solution. 
1  grm.  of  the  metal  (containing  up  to  8  per  cent,  of  nickel) 
is  dissolved  in  nitro-hydrochloric  acid  in  a  covered  porcelain 
dish,  evaporated  to  dryness  and  the  silica  rendered  insoluble 
by  repeated  addition  of  hydrochloric  acid  and  long  con- 
tinued digestion,  and  then  finally  taken  up  with  water 
acidulated  with  hydrochloric  acid  and  filtered.  A  mixture 
of  ammonium  borate  and  as  much  ammonia  as  is  needed 
to  precipitate  all  the  iron,  manganese,  &c.  is  meanwhile 
brought  to  the  boiling  point  in  a  platinum  or  porcelain 
dish,  and  the  solution  of  the  metal  under  examination  is 
poured  into  it,  slowly,  whilst  constantly  stirring.  The 
precipitate  settles  rapidly  and  is  washed  by  decantation, 
once  with  concentrated  ammonia  and  afterwards  with 
water.  The  precipitate  is  then  transferred  to  a  filter  and 
washed  w<'Il.  All  the  nickel  is  in  the  filtrate,  which  must 
be  now  evaporated  to  about  100  cc,  filtered  if  necessary 
and  precipitated  in  the  usual  way  vath  pure  sodium  or 
potassium  hydrate  as  described  in  Fresenius'  (Quantitative 
analysis.  The  use  of  glass  rods  and  glass  vessels  is  to  be 
avoided.  The  precipitated  nickelous  hydrate  is  burnt  off 
at  a  gentle  heat  after  putting  a  little  ammonium  nitrate  in 
the  filter.  After  the  paper  is  carbonised,  the  oxide  is 
moistened  with  fuming  nitric  acid  and  the  paper  carefully 
incinerated,  and  the  oxide  finally  heated  over  the  blow- 
pipe. The  resulting  oxide  is  generally  of  a  dirty  greyish 
green  colour  and  should  be  tested  for  impurities,  by  fusing 
witb  sodium  bi-sulphate,  the  solution  of  the  fused  mass 
being  treated  again  as  already  specified,  if  much  impurity 
be  present.  Silica  is  usually  the  chief  impurity,  and  is 
acquired  from  the  sample  or  from  the  vessels  used.  Alkalis 
also  sometimes  form  an  impurity. — H.  S.  P. 


Spica's     Method    of    Esti mating     Phosphoric    Acid.     C. 

Arnold  and  K.  Wedemeyer.      Ze'.ts.    ang.  Chem.,   1892, 

603—604. 
Spica's  method   (Gaz.  Chim.  12,  117)  is  a  volumetric  one, 
and  depends  upon  the  fact  that  potassium-ferric-sulphate 
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precipitates  the  whole  of  the  phosphoric  acid  from  neutral 
solutions  as  ferric-phosphate.  The  operation  is  coiiducted 
in  the  cold,  the  solutions  of  phosphoric  acid  must  be  free 
from  other  acids,  and  salicylic  acid  is  used  as  indicator.  It 
gives  a  violet  colour  with  excess  of  the  precipitant.  The 
authors  find  the  determination  of  the  end- point  of  precipita- 
tion somewhat  indefinite.  To  determine  the  phosphoric 
acid  in  Thomas'  slag,  .Spica  evaporates  the  slag  with 
concentrated  sulphuric  acid  to  dryness,  and  then,  in  order 
to  obtain  a  solution  free  from  iron,  aluminium  and  man- 
ganese, dissolves  out  the  liberated  phosphoric  acid  with 
absolute  alcohol.  The  authors  find  that  the  method  thus 
gives  results  that  are  too  low,  as  the  sulphates  retain  phos- 
phoric acid,  which  is  not  removed  even  bj'  large  quantities 
of  alcohol.  They  conclude  by  saying  that  they  think  the 
method  will  not  be  adopted  in  laboratories,  on  account  of 
its  costliness,  because  of  the  length  of  time  taken  up  by  it, 
and  because  of  its  inaccuracy. — H.  S.  P. 


The  Estimation  of  Manganese  in  Iron.      M.  A.  von.  Eeis. 
Zeits.  ang.  Chem.,  1892,  604—607  and  672—674. 

The  author  describes  some  modifications  of  Wolff's  method 
which  is  a  method  that  has  received  the  recommendation  of 
the  committee  for  introducing  uniform  methods  of  analysis. 
The  method  as  modified  is  as  follows  : — 1  grm.  of  the 
sample  (iron,  spiegel,  or  ferromanganese)  is  weighed 
out  into  a  porcelain  dish  and  dissolved  in  2.5  cc.  of  a  mixture 
of  nitric  acid  and  sulphuric  acid  (in  the  proportions  of  2^ 
vols,  of  water  to  1^^  vols,  of  nitric  acid,  sp.gr.  l*4.and  1  vol. 
concentrated  sulphuric  acid).  The  mixture  is  then  digested 
over  a  naked  flame,  the  dish  being  covered  over,  and  the 
boiling  prolonged  until  sulphuric  acid  vapour  begins 
to  come  off.  The  dish  is  allowed  to  cool,  the  cover  is 
rinsed,  and  water  added  until  the  volume  is  about  100  oc. 
10  cc.  of  the  acid  mixture  are  now  added  to  the  contents 
of  the  dish,  and  the  whole  is  warmed  until  complete  solution 
takes  place.  The  liquid  is  then  transferred  to  an  Erlen- 
meyer  flask  holding  1  litre,  and  about  3  grms.  of  barium 
peroxide  and  .5  cc.  of  concentrated  nitric  acid  are  added  to 
completely  oxidi<e  the  carbonaceous  matter.  The  liquid  is 
now  boiled  for  two  or  three  minutes  to  effect  the  decomposi- 
tion of  the  barium  peroxide,  when  300 — 400  cc.  of  water  at 
90"  C.  are  next  added,  and  then  enough  zinc  nxide 
(suspended  in  water)  so  as  just  to  form  a  slight  excess.  A 
too  considerable  excess,  such  that  a  rtd-browu  precipitate 
is  formed,  must  be  avoided.  The  sample  is  now  ready  for 
titration.  In  the  case  of  iron,  a  solution  of  permanganate 
is  used  for  titrating,  of  which  1  cc.  =  0-001  grm.  of  man- 
ganese, whilst  in  the  case  of  spiegel  and  ferromanganese 
the  strength  is  such  that  1  cc.  =  0"005  grm.  of  manganese. 

The  method  of  titrating  is  as  follows  : — The  permanganate 
is  added  until  there  is  an  excess  of  from  0-5  to  1  cc.  This 
excess  is  then  removed  by  adding  a  standard  solution  of 
neutral  manganese  sulphate  until  the  intensity  of  the  colour 
is  only  such  as  is  due  to  an  excess  of  0  •  1  cc.  of  per- 
manganate. The  manganese  sulphate  solution  is  made  by 
dissolving  19  "9  grms.  of  crystalhsed  manganese  sulphate  in 
5  litres  of  water.  Algoe  grow  readily  in  such  a  solution,  but 
this  may  be  prevented  by  adding  5  grms.  of  mercuric 
chloride  to  it.  The  permanganate  solution  is  standardised 
by  dissolving  O'o  grm.  of  chemically-pure  permanganate  of 
potash  in  water,  and  evaporating  to  dryness  with  addition 
of  hydrochloric  acid.  The  manganous  chloride  is  then 
dissolved  in  50  cc.  of  water  and  10  cc.  of  concentrated 
nitric  acid  added.  (For  standardising  the  weaker  solution 
the  manganous  chloride  solution  is  still  further  diluted  to 
JOO  cc,  of  which  100  cc.  are  taken  and  10  cc.  of  nitric  acid 
added.)  The  liquid  is  diluted  with  boiling  water  to  from 
400  to  500  cc,  zinc  oxide  milk  in  slight  excess  added,  and 
then  the  permanganate  solution  to  be  standardised  is  added. 
If  it  is  of  right  strength,  .S4-8  cc.  should  be  required  to 
produce  a  colour,  this  volume  being  equivalent  to  34 '8  per 
cent,  of  manganese  in  the  pure  permanganate  taken. 

The  author  has  undertaken  the  investigation  of  the 
influence  iipon  the  accuracy  of  the  test  of  (1)  Repeated 
slight  additions  in  excess  of  permanganate  with  back- 
titratnig  with  manganese  sulphate;  (2)  of  temperature; 
(3)  of  the  added  zinc  oxide  ;  (4)  of  the  nitric  acid.     In  the 


first  case,  when  the  permanganate  is  added  in  excess  and 
titrated  back  more  than  twice,  an  addition  of  0*1  cc.  must 
be  made  to  the  amount  of  permanganate  required  by  the 
test,  for  ever}'  fresh  addition  after  the  second.  These 
repeated  additions  in  excess  and  back-titrations  are,  how- 
ever, rarely  necessary  in  practice.  If  the  temperature 
be  above  80'  when  titrating,  very  slightly  low  results 
are  obtained.  The  quantity  of  zinc  oxide  affects  the 
rate  at  which  the  precipitate  settles  during  titration. 
For  1  grm.  of  iron  about  20  grms.  of  zinc  oxide  are 
necessary ;  more  than  this  causes  the  precipitate  to  settle 
more  slowly.  The  accuracy  of  the  test  is  not  affected 
by  the  excess  of  zinc  oxide  until  8 — 10  times  this  amount  is 
added,  when  slightly  higher  results  than  the  correct  ones 
are  obtained.  The  addition  of  the  nitric  acid  within  the 
limits  of  the  quantities  specified  in  the  process,  does  not 
affect  the  test,  but  if  very  large  quantities  are  added 
(15 — 50  cc.)  slighth-  too  high  results  are  indicated. 

Comparative  experiments  were  also  made  with  this 
method,  and  various  other  modifications  of  the  perman- 
ganate voUimetric  process,  and  with  gravimetric  determina- 
tions, and  the  results  show  a  very  marked  uniformity 
throughout  all  the  processes. — H.  S.  P. 


On  the  Determination  of  Phosphorus  in  Steel  and  Iron. 
A.  Carnot.     Comptes.  rend.  116,  106  —  108. 

The  author  proposes  to  weigh  the  phosphorus  contained 
in  steel  and  iron  as  phospho-arjmonium  molybdate,  which 
has  been  precipitated  in  the  manner  described  below. 
This  appears  to  him  a  more  accurate  method  than  those  in 
vogue,  inasmuch  as  the  moljbdate  contains  only  1"628  per 
cent,  of  phosphorus,  or  about  17  times  less  than  the 
magnesium  pyrophosphate  (with  27  928  per  cent,  of 
phosphorus^. 

Fiv»' orui-.  of  steel  or  iron  (or  0"5grm.  of  phosphor- 
bronze)  are  dissolved  in  40  cc.  of  nitric  acid  contained  in 
a  porcelain  dish  which  is  covered  by  a  glass  funnel,  until 
the  liquid  has  ceased  to  effervesce.  By  gently  heating  the 
substance  is  dissolved  completely,  and  10  cc.  of  concentrated 
SO4H2  fire  added  with  constant  stirring  with  a  glass  rod. 
A.  voluminous  magma  is  obtained  which  dissolves  on 
heating  :  the  mass  is  carefully  evaporated  on  the  sxnd  bath 
to  dryness,  and  heated  for  two  hours  from  120'"'  to  125°  C. 
in  an  air-bath.  50  cc.  of  boiling  water  are  then  added  and 
the  insoluble  matter  washed  on  to  a  filter  with  the  same 
quantity  of  water.  The  filtrate  is  received  in  a  litre 
flask. 

The  silica  on  the  filter  generally  contains  graphite  and 
manganese  peroxide.  The  latter  is  removed  by  washing 
with  hot  concentrated  hydrochloric  acid  and  subsequently 
with  hot  water.  The  graphite  is  burnt  on  igniting  the 
precipitate,  the  weight  of  the  latter  multiplied  bj' 0-4667 
gives  the  quantity  of  silicon. 

The  hydrocarbons  in  the  filtrate  are  oxidised  by  adding 
1  grm.  of  chromic  acid  and  boiling  for  half  an  hour,  whereby 
any  pyrophosphoric  acid  which  may  have  been  formed 
during  evaporation  to  dryness,  will  be  transformed  into 
orthophosphoric  acid.  60 — 80  cc.  of  a  5  per  cent,  molyb- 
date solution  (prepared  as  usual)  are  now  added,  and  a 
temperature  of  100°  C.  maintained  for  two  or  three  hours  in 
order  to  ensure  complete  precipitation.  When  the  precipi- 
tate has  settled  down  the  cold  liquid  is  decanted  through 
a  filter  and  the  precipitate  washed  with  warm  water 
containing  5  per  cent,  of  molybdate  solution,  until  the 
wash  waters  contain  only  faint  traces  of  iron.  The  preci- 
pitate in  the  flask  is  dissolved  in  30  cc.  of  ammonia  and 
30  cc.  of  hot  water,  the  solution  poured  through  the  filter 
into  a  flask  of  150  cc.  capacity  and  washed  with  50  cc.  of 
water.  Small  quantities  of  ferric  phosphate  and  ferric 
hydrate  remaining  on  the  filter  are  dissolved  in  a  few  drops 
of  hot  dilute  nitric  acid  and  added  later  on,  to  the  acid 
liquid.  The  ammoniacal  solution  is  cooled,  and,  whilst 
the  temperature  is  not  allowed  to  rise  above  40°  C, 
gradually  ntutralised  by  nitric  acid  until  the  yellow  preci- 
pitate refuses  to  redissolve ;  3  cc.  of  nitric  acid  and  the 
solution  of  ferric  phosphate  are  now  added,  and  the 
precipitate  allowed  to  settle  down  durirg  two  hours  at  a 
temperature  of   40°  C".     The  liquid  is  decanted  through  a 
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tared  filter,  the  iihospbo-ammoniiim  inolybdate  washed 
with  water  eoiitaiiiiii;:  1  per  cent,  of  nitric  acid,  and  finally 
transferred  to  the  filter  where  it  is  washed  with  a  little 
distilled  water.  The  precipitate  is  ilried  at  100"  C.  in  an 
oven  and  weij^hed.  ^lultiplied  by  0'0IC28  the  weight  of 
the  molybdate  gives  the  quantity  of  phosj)liorus. 

Special  experiments  by  the  author  have  shown  that  under 
the  conditions  stated  above  a  salt  of  constant  composition 
is  obtained  possessing  the  formula — 

P2O524  M0O33  (NH4)20 . 3  H2O 

with  1G28  per  cent,  of  phosphorus. — J.  L. 


Causes   of   Discrepancy   in    Chemical   Analysis.      C.    B. 
Dudley.     Eng.  and  Mining  Jour.  1892,  605. 

Two  chemists  working  on  the  same  sample  rarely  obtain 
the  same  figures  for  the  virious  constituents,  especially  when, 
as  in  the  case  of  carbon,  sulphur,  &c.,  in  iron  and  steel, 
the  percentage  of  each  is  extremel}-  small.  For  instance, 
in  a  series  of  16  determinations  of  sulphur  in  a  piece  of 
pig  iron,  with  which  the  author  was  connected,  the  figures 
varied  from  O'OOo  to  0-02  per  cent.  Similarly,  some  time 
ago,  some  borings  from  a  piece  of  pig  iron  were  sent  to 
eight  different  chemists  for  phosphorus  determinations,  and 
the  highest  figure  was  just  double  the  lowest.  It  is,  of  course, 
an  impossibility  to  obtain  strict  accuracy  in  any  chemical 
analysis,  and  all  that  an  intelligent  and  experienced  chemist 
can  hope  to  strive  after  is  to  eliminate  all  known  sources 
of  eiror,  as  far  as  is  commercially  possible,  and  to  approxi- 
mate as  closel}'  as  he  can  to  the  absolute  truth.  There  are 
four  main  causes  of  error  to  which  may  be  attributed  the 
discrepancies  between  the  results  of  different  workers. 
Firstly,  the  sample  mtxy  not  be  the  same,  although 
supposed  to  be  so  ;  secondly,  the  degree  of  purity  of  the 
chemical  reagents  always  varies ;  thirdly,  there  is  a 
"  personal  error "  in  manipulation,  and  there  are  various 
causes  which  prevent  any  particular  method  from  being 
carried  out  in  the  usual  way  ;  and,  fourthly,  each  individual 
operator  may  use  a  different  method  from  the  others,  and 
the  results  given  by  each  method  may  be  regularly  higher 
or  lower  than  the  truth.  Each  case  of  variation  in  these 
four  classes  is  always  extremely  puzzling,  and  it  needs  a 
learned  and  acute  chemist  to  locate  the  error. 

As  regards  the  first  cause,  the  author  had  not  been 
troubled  with  many  cases. 

The  second  cause  of  discrepancy,  viz.  the  variation  in 
the  purity  of  the  chemicals,  is  one  which  every  chemist  is 
familiar  with.  Some  time  ago  the  author  was  mixing  up 
some  wash  water  of  ammonium  sulphate  and  free  sulphuric 
acid  for  washing  the  yellow  precipitate  in  phosphorus 
determinations.  After  washing  a  few  minutes,  the  filtrate 
became  turbid,  and  gradually  increased  in  turbidity.  It 
appeared  as  if  the  yellow  precipitate  was  not  really  insoluble 
in  ammonium  sulphate  and  sulphuric  acid,  but  on  looking 
into  the  matter  the  author  found  that  the  commercial 
sulphate  of  ammonia  contained  a  little  phosphorus.  There 
are  two  ways  of  ascertaining  the  purity-  of  reagents.  The 
first  is  to  test  them  for  impurities,  and  the  second  is  to 
make  a  dummy  analysis  with  the  article  to  be  analysed 
omitted.  The  first  remedy  is  always  uncertain,  as  it  is 
impossible  to  test  for  every  known  substance  or  com- 
bination of  substances.  In  the  work  of  the  International 
Standards  Committee  in  carbon  determinations,  the  ammo- 
nium chloride  was  found  to  give  bad  results,  and  it  was 
only  accidentally  found  out  that  it  contained  some  organic 
matter.  Such  a  thing  would  never  be  analysed  for.  The 
dummy  analysis  is  also  far  from  satisfactory,  as  there  is 
nothing  to  prove  that  the  reactions  between  the  chemicals 
and  their  impurities  will  be  the  same  in  the  absence  as  in 
the  presence  of  the  substance  to  be  tested. 

The  third  cause,  that  of  personal  error,  introduces  dis- 
crepancies through  differences  of  manipulation.  Many 
times  these  errors  arise  from  the  indefiniteness  of  the 
instructions,  such  as  "  add  a  little  of  this  or  that,"  or 
"heat  to  a  temperature  of  from  330''  to  310^  C."  The 
weighing  and  measuring  of  constituents  may  be  done  by 
scales  or  by  guess.  Some  men  spill  a  little  here  and  there, 
and    50    on.      Again,    some    chemists    study    each    step 


intelligently,  while  others  simply  follow  the  instructions  of 
the  hook  without  inquiring  into  the  why  and  wherefore. 
The  author  remembers  an  intere-ting  case  which  occurred 
sometime  ago  at  his  laboratory,  which  illustrates  this  point 
well,  lie  analysed  a  tire  and  found  about  0*  11  per  cent,  of 
silicon  in  it.  Drown's  njcthod  was  used,  dissolvinjj  in 
sulphuric  and  nitric  acid,  evaporating  until  the  sulphuric 
acid  fumes,  and  then  diluting  with  hot  water  and  filterii'g. 
The  chemist  of  another  railroad  happened  to  see  the  result, 
and  found  it  gave  just  half  his  figures,  viz.,  0-  28  per  cent.  .Si. 
On  his  drawing  attention  to  the  discrepancy,  the  author 
repe'ited  his  analysis,  and  found  that  his  figures  were  right 
and  his  (the  author's)  wrong.  On  investigating  the  cau-e 
of  the  error,  it  was  found  that  the  test  had  been  interrupted 
in  the  middle  and  had  been  laid  aside  for  two  days,  whilst 
something  else  more  pressing  had  been  attended  to.  The 
operator  had  dissolved  the  steel  and  evaporated  to  fuming 
point,  and  then,  after  diluting,  had  placed  it  on  one  side. 
This  pause  in  the  test  had  introiluced  the  error,  though  it 
was  onl}-  after  some  time  that  this  cause  was  discovered, 
for  such  a  cause  had  never  been  anticipated,  nor  is  it 
known  generally.  Apparently  the  silicon  obtained  by  the 
sulphuric  acid  method  is  not  dehydrated  completely.  If  it 
is  allowed  to  stand  48  hours  half  is  lost,  and  a  six  days 
rest  leaves  only  0  06  per  cent. 

The  fourth  cause,  that  of  method,  is  the  one  which  may  be 
most  easily  eliminated  in  commercial  analysis.  Different 
methods  and  treatments  of  the  same  method  give  different 
results  and  introduce  discrepancies  between  the  makers  and 
the  buyers'  results.  Hence,  the  author  proposes  that  in 
every  specification  the  test  shall  be  included.  He  is 
hoping  to  be  able  to  introduce  this  innovation  in  the 
Pennsylvania  Railroad  Company  s  specifications,  for, 
although  it  is  apparently  a  high-handed  proceeding,  it  will 
certainly  get  rid  of  disputes  and  simplify  matters  generally. 
If  steel  low  in  phosphorus  be  desired,  it  is  to  the  interest 
of  the  user  to  employ  a  method  that  gives  high  result*, 
whereas  the  steelwork's  chemist  prefers, naturally,  a  method 
that  gives  a  low  result.  Now,  the  only  way  to  prevent  a 
dispute  is  to  specify  a  certain  method  of  analysis.  The 
desirability  of  adopting  a  universal  series  of  tests  that 
shall  always  be  specified,  is  a  point  much  to  be  desired, 
and  if  some  learned  society  could  adopt  a  standard  series 
of  tests  to  be  used  in  commercial  analysis,  a  great  boon 
would  be  conferred. 

There  are  multitudes  of  cases  where  errors  arise  through 
differences  in  methods  that  are  not  to  be  attributed  to  this 
desire  to  obtain  uniformlj-  low  or  high  results.  The  author 
calls  to  mind  a  case  in  point.  In  a  determination  of  tin  in 
bronze,  author  never  weighs  up  the  metastannic  acid  as 
he  separates  it  from  the  bronze  by  means  of  nitric  acid. 
He  has  never  yet  succeeded  in  getting  all  the  iron  and  ali 
the  copper  away  from  the  oxide  of  tin  by  means  of  nitric 
acid.  Also,  if  the  bronze  contain  any  phosphorus  it  will 
go  down  with  the  tin.  So  he  dissolves  the  metastannic 
acid  in  sulphide  of  ammonium,,  filters,  and  reprecipitates 
the  tin  sulphide.  In  this  way  he  always  gets  a  little  copper 
out,  and  sometimes  a  little  iron.  He  does  not,  of  course, 
completely  separate  the  whole  of  the  copper  from  the  tin, 
yet  he  gets  much  nearer  the  truth  than  before.  This 
difference  in  method  produces  different  results. — W.  S. 


ORGAyiC  CHEMISTRY.— QUALIT A TIVE. 

The  Detection  of  Denatured  Spirit  in  Wine.  K.  Porteh 
Zeits.  Xahrungsmittel-Unters.  u.  Hygiene,  1892,  6,  357. 
One  hundred  cc.  of  the  wine  are  distilled  to  10  cc,  when 
the  methyl  alcohol  passes  over  completely,  together  with  the 
greater  portion  of  the  pyridine  bases  ;  the  distillate  is  treated 
with  dilute  sulphuric  acid  and  again  distilled,  when  methyl 
alcohol  alone  passes  over.  The  residue  is  evaporated  to  a 
small  volume,  and,  while  warm,  treated  with  an  excess  of 
caustic  soda.  The  presence  of  pyridine  bases  is  recognised 
bv  a  strong  characteristic  narcotic  odour  :  0*25  per  cent,  of 
added  denatured  spirit  may  be  detected.  It  is  recommended, 
however,  to  make  blank  experiments  with  pure  wine,  and 
wine  to  which  denatured  spirit  has  been  added. — A.  Pi.  L. 
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A    New    Reaction  for    Cocaine.     A.    Kuborne.     Pharm. 

Centralhalle,  33,  -111. 
AnoiT  1  cc.  of  nitric  acid  of  sp.  gr.  1"4  is  added  to  a  little 
of  the  alkaloid  in  a  small  porcelain  dish,  and  the  mixture 
evaporated  to  complete  dryness  on  the  water-hath.  A  few 
drops  of  alcoholic  potash,  or  preferably  a  solution  of  caustic 
potash  in  auiyl  alcohol  are  added  to  the  residue  after  it  has 
become  cold.  Should  no  colour  be  produced,  atropine  is 
absent.  On  warming  again  ou  the  water-bath  an  intense 
liolet  colouration  is  suddenly  developed. — B.  B. 


Para-Ethory   Derivatives  oj    Hi/dracetine  and  of  Anti- 
pyrine.     Altschul-Pharm.  Zeit.  1892,  37,  -148. 

See  under  XX.,  page  371. 


OR GANIC  CHEMISTR Y.—  QUANTITA  TIVE. 

Separation  and  Estimation  of  Acids  in  Beer,  Wort,  Mali, 
and  the  like.     E.  Prior.     Bayer.  Brauer-Journal,  1892. 

The  following  scheme  is  proposed  for  the  estimation  of  the 
volatile  and  uon-volatile  acids,  and  the  acid  phosphates  iu 
beer,  wort,  &c. 

To  estimate  the  volatile  acids,  50  cc.  of  the  beer  are 
distilled  under  diminished  pressure,  so  that  the  boiling-point 
is  45 — 50-  C.  The  distillation  apparatus  is  connected  with  a 
flask  containing  17.5  cc.  of  waterata  temperatureof  4.5 — oOT., 
and  when  the  liquid  which  is  being  distilled  is  reduced  to  two- 
thirds  its  original  volume,  sufficient  of  the  water  is  admitted 
iuto  the  distillation  flask  by  opening  a  pinch-cock,  to  bring 
the  liquid  to  its  original  volume.  The  subsequent  influx  of 
water  is  now  regulated  to  the  rate  of  the  distillation,  and 
when  nearlv  175  cc.  have  been  introduced  the  pinch-cock  is 
closed  and  the  distillation  continued  until  the  residue 
measures  16 — 20  cc.  It  is  possible  in  this  way  to  com- 
pletely expel  the  volatile  acids  in  3 — 3.^  hours  without 
altering  the  acidity  of  the  residue.     The  distillate  is  titrated 

with  "    alkali. 

Neutral  absolute  alcohol  (75  cc.)  is  then  added  by  degrees 
to  the  residue,  and  then  ether  until  the  mixture  measures 
500  cc.  It  is  necessary  during  the  addition  of  the  alcohol 
and  ether  to  maintain  a  rotatory  motion.  It  is  then  allowed 
to  remain  aside  for  20 — 24  hours,  when  it  is  filtered  and  the 
precipitate  washed  5  or  6  times  with  (^100  cc.  in  all)  of  a 
mixture  of  alcohol  (15  vols.)  and  ether  (85  vols.).  The 
alcohol  and  ether  are  then  distilled  from  the  filtrate,  the 
residue  taken  up  with  a  little  water,  and  the  non-volatile 
acids  determined  in  the  solution  by  titration  with  j^^  alkali. 
The  precipitate  contains  the  acid  phosphates  ;  it  is  dissolved 
in  about  20  cc.  of  water  and  also  titrated.  The  total  acidity 
of  the  beer  is  determined  in  a  separate  portion. 

Phenolphthalein  is  used  as  indicator  for  the  volatile  and 
non-volatile  acids,  but  for  titrating  the  acid  phosphates  an 
iudicfttor  prepared  by  mixing  6—7  drops  of  phenophthalein 
-solution  with  20  cc.  of  water,  and  0-3  cc.  of  '-  alkaU  is  made 
use  of.  A  drop  of  this  deep  red  solution  is  decolourised  on 
addition  of  1 — 2  drops  of  a  solution  containing  only  traces 
of  monophosphate,  whilst  the  red  colour  remains  as  soon  as 
all  the  monophosphate  is  converted  into  diphosphate.  The 
new  indicator  renders  it  possible  to  titrate  dark  coloured 
liquids  with  great  precision.  A  drop  of  the  indicator  is 
brought  on  to  a  deep-welled  white  porcelain  plate,  and  tested 
with'a  drop  of  the  beer  wort,  &c.  If  decolorisation  is  not 
produced  with  1  drop,  a  second  is  added.  If  more  than  this 
be  required  one  or  two  drops  of  '-  alkali  are  added  to  the 
liquid,  which  is  again  tested.  The  titration  is  finished  when 
2  drops  of  the  liquid  under  examination  no  longer  decolorise 
1  drop  of  the  red  phenolphthalein  solution. — A.  K.  L. 


volumes  of  water  at  20°,  and  then  titrating  the  solutions, 
after  filtering  at  17^  with  ^  potash,  employing  phenol- 
phthalein as  indicator  (this  Journal,  1893,  294),  the  author 
found  that  the  quantity  of  alkali  required  (4 '6,  5*3,  6, 
6  7,  "■4cc.)  increased  with  the  amount  of  sample  taken 
by  a  constant  tjuantity,  namely  0'7  cc,  which,  therefore,  is 
a  measure  of  ihe  amount  of  the  sulphates  of  other  alkaloids 
present  in  the  sample  ;  the  percentage  of  total  impurity, 
expressed  as  crystalhne  ciuchonine  sulphate  (equiv.  =  397), 
would  consequently  amount  to  0'7  x  lUO  x  0-0397  =  2 '779 
grms.  If  only  two  portions,  weighing,  say,  1  and  5  grms. 
respectively,  had  been  taken,  the  percentage  of  impurity, 
expressed  as  crystalline  cinchonine  sulphate,  could  be 
obtained   by  multiplying   the   difference  between   the  two 

c  n        ^     ,             .      ,  .      lOO  X  0-0S97 
quantities  of    r  potash  r.^quired  oy  7 . 

The  solubility-  of  pure  quinine  sulphate  in  water  at  a 
given  temperature  varies  very  much,  and  is  dependent  ou 
the  cmditions  of  the  experiment.  A  saturated  aqueous 
solution  at  20^  contains  1  •  774  grms.  of  the  salt  per  litre, 
and  at  12°,  1-482  grms.;  if,  however,  the  solution  at  20" 
be  frequently  shaken  with  excess  of  the  salt  during  the 
process  of  cooling  to  12^,  it  retains  as  much  salt  in  solution 
iit  the  low  as  at  the  higher  temperature.  When,  on  the 
other  hand,  the  solutio-J,  saturated  at  20°,  is  left  undisturbed 
for  about  two  hours  in  contact  with  excess  of  the  sulphate 
while  it  cools  to  12°  or  15°,  the  salt  retained  in  solution 
varies  from  1-482  to  1-787  grms.,  and  is  not  always  the 
same  even  for  the  same  final  temperature  ;  on  leaving  the 
mixture  for  24  or  48  hours,  other  conditions  remaining  the 
same,  solutions  are  frequently  obtained  which  contain  so 
small  a  quantity  as  1-09  grms.  of  the  sulphate.  Such 
solutions  do  not  take  up  any  more  quinine  sulphate  at  the 
same  or  at  lower  temperatures,  but  they  readily  dissolve 
the  sulphates  of  cinchonidine  and  cinchonine  in  considerable 
quantities. 

The  analysis  of  a  sample  of  cinchona  alkaloids  can  be 
carried  out  as  follows : — The  chloroform  solution  of  the 
alkaloids,  obtained  by  any  of  the  usual  methods,  is  treated 
with  a  known  quantity  of  '^  sulphuric  acid  in  excess,  and, 
after  agitating  well,  the  chloroform  is  evaporated ;  the 
excess  of  acid  is  then  determined  by  titration  with  -   potash, 

using  litmus  as  indicator,  from  which  the  amount  of  acid 
(?)  cc.)  combined  with  the  alkaloids  is  obtained  by  difference. 
After  adding  sulphuric  acid  in  sufficient  quantity  to  re- 
dissolve  the  alkaloids,  the  latter  are  reprecipitated  with 
potash,  extracted  with  chloroform,  the  extract  mixed  with 

«  cc.  of   "  sulphuric  acid,  and  evaporated  to  dryness ;  the 

residue  is  digested  for  two  hours  at  20°  with  a  saturated 
solution  (200  cc.)  of  pure  quinine  sulphate,  100  cc.  of 
which    require    4    cc.    of      -    potash,   and,   after    filtering, 

100  cc.  of  this  solution  are  titrated  with  potash,  using 
phenolphthalein  as  indicator  ;  after  subtracting  the  quantitj' 
of  potash  neutralised  by  the  solution  of  pure  quinine 
sulphate,  the  number  obtained  gives  the  amount  of 
impurity  which  is  expressed  as  crjstalline  sulphate  of 
cinchonine  (see  above). — F.  S.  K. 


Estimation  of  Quiriine  in  Sulphate  of  Quiiiine  and  in 
Presence  of  other  Cinchona  Alkaloids.  L.  Barthe. 
Compter  rend.  (1892)  115,  1085— 1('88. 

On   agitating  different  quantities   (1,2,   3,  4,   5  grms.)   of 
the  same  sample  of  commercial  quinine  sulphate  with  equal 


Estimation  of  Fluorine  in  Ashes  of  Plants.  H.  Ost, 
Ber.  26,  151—154. 
Whilk  investigating  the  injurious  effect  of  smoke  on  plant 
life,  the  need  arose  of  estimating  small  quantities  of 
fluorine  in  plant  ashes  Estimating  as  calcium  fluoride  or 
silicon  fluoride  was  inadmissible  ;  an  etching  method  was 
adopted,  which,  however,  would  only  be  s-accessful  in  the 
absolute  absence  of  silica.  T)ie  mode  of  procedure  was  as 
follows  : — The  drv-  plant  is  ignited,  and  to  convert  the 
fluoride  into  the  soluble  form,  the  ash  is  fused  with  1^  parts 
of  silica  and  5  parts  of  fusion  mixture,  first  over  a  Bunsen 
and  then  for  five  minutes  over  a  blow-pipe  flame,  until 
tranquil.  The  mass  is  extracted  with  hot  water,  and  the 
extract  warmed  with  ammonium  carbonate,  and,  after  12 
hours,  filtered  from  the  alumina,  silica,  &c.,  which  is  washed 
with  water  containing  ammonium  carbonate.     The  solution, 
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«vaporated  down  and  rendered  free  from  amnionia,  is  nearly 
neutralised  while  liot  with  nitric  acid,  using  iihenolphthalcin 
as  indicator,  and  evaporated  to  dryness  with  a  little 
ammoniacal  solution  of  zinc  oxide,  as  free  from  acid  as 
possible,  then  reriissolved,  filtered,  and  the  last  operation 
repeated  once  again.  The  feebly  alkaline  solution  of 
ttodiuni  fluoride  may  be  filtered  on  a  glass  funnel  without 
fear.  The  solution,  free  from  silica  and  ammonia,  is  treated 
at  a  boiling  temperature  with  nitric  acid,  and  while  still 
alkaline  and  boiling,  is  precipitated  with  calcium  chloride. 
The  precipitate,  consisting  of  calcium  fluoride,  phosphate, 
&c.,  is  evaporated  with  acetic  acid,  treated  with  water, 
introduced  into  a  platinum  crucible  with  a  little  sulphuric 
acid  of  60^  15.,  the  crucible  is  covered  with  a  weighed  glass 
plate,  and  is  heated  from  4  to  8  hours  at  10U° — I.jO\  The 
temperature  is  raised  at  the  end  to  drive  off  the  sulphuric 
acid.  When  conducted  with  proper  care,  it  is  found  that 
the  loss  of  weight  of  the  glass  is  sufficiently  proportionate 
to  the  amount  of  fluoride  present  to  be  taken  as  a  measure 
of  the  latter;  1  mgrm.  of  fluoride  causing  0"8  to  0*9  mgrm. 
of  etchiug-loss.  In  this  way  estimable  quantities  of  fluorine 
have  been  detected  in  healthv  birch  leaves,  may  flowers  and 
leaves,  and  in  rose  leaves. — D.  A.  L. 


was  obtained.  Attention  is  finally  drawn  to  the  necessity 
of  ascertaining  the  precise  role  of  mercuric  chloride  in  the 
process. — A.  K.  L. 


Estimation  of  the  Impurities  in  Commercial  Methyl  Alcohols. 
Y..  Uarillot.     Comptes  rend.  115,  1892,  1315—1317. 

It  is  very  important  to  be  able  to  determine  the  proportion 
of  impurities  other  than  acetone  contained  in  commercial 
methyl  alcohols,  used  either  for  denaturing  spirit  or  for 
methylating  aniline. 

The  following  method  is  intended  for  the  determination 
of  the  impurities,  other  than  acetone,  existing  in  commercial 
methyl  alcohols  ;  and  is  based  on  the  fact  that  chloroform, 
when  shaken  up  with  a  mixture  of  such  spirit  and  sodium 
bisulphite,  absorbs  the  impurities  (benzenes,  methylol, 
diallyl,  &c.)  and  increases  in  volume  to  a  corresponding 
degree.  The  details  are  as  follows  : — 10  cc.  of  the  spirit  to 
be  examined  are  well  shaken  in  a  stoppered  cylinder  with 
15  cc.  of  a  solution  of  sodium  bisulphite  (1'325  sp.  gr.), 
5  cc.  of  water  are  then  added,  and  the  shaking  repeated. 
The  chloroform  extraction  is  effected  in  a  stoppered  bulb- 
pipette,  marked  at  20  cc,  graduated  above  this  mark  in 
•one-tenth  cc,  and  provided  with  a  tap  at  its  lower  extremity. 
The  instrument  is  filled  with  chloroform  to  the  20  cc.  mark, 
the  spirit  and  bisulphite  mixture  added,  and  the  whole 
thoroughly  shaken  and  allowed  to  settle.  The  increase  in 
volume  of  the  chloroform,  multiplied  by  10,  gives  the 
pprcentage  of  impurity  present.  In  this  manner  the  author 
finds  that  commercial  methyl  alcohol,  employed  for  the 
methj-lation  of  aniline,  contains  1 — 2  percent,  of  impurities, 
■whilst  wood-spirit  used  for  denaturing  alcohol  usually 
•contains  2 — 5  per  cent.  Comparatively  few  samples  contain 
10 — 20  per  cent.,  nevertheless  only  the  latter  are  really 
■effective  as  denaturing  agents. — II.  T.  P. 


Hiibl's  Iodine  Method  for  Oils.     W.  Fahrion.     Chem.  Zeit. 
1892,16,,  1472—1473. 

The  author  recommends  that  in  ascertaining  the  iodine 
■value  a  blank  experiment  shall  be  made,  employing  the 
■same  quantities  of  chloroform  and  Hiibl's  reagent  as  in  the 
actual  test. 

It   is   pointed   out  that  the   iodine   value  of    castor-oil, 

•  S-i — 84-5,  given  by  Hilbl  and  hy  Dieterich  is  too  high,  as 
Hazura  and  Griissner  have  shown  that  the  oil  contains 
rincinoleic  and  rincinisoleic  acids,  the  triglycerides  of 
■which  have  the  theoretical  iodine  value  81  •  4.  Kraft  has  also 
ifound  that  castor-oil  contains  3 — 4  per  cent,  of  solid  fat 

(tristearin  and  triolein)  ;  and  the  author  finds  2-6  per  cent, 
of  solid  fat  by  Allen's  method. 

The  author's  experiments  to  establish  the  iodine  valu«  of 

•  castor-oil,  in  which  he  obtained  most  variable  results  accord- 
ing to  the  duration  of  the  test,  lead  him  to  the  view  that  the 
use  of  separate  mercuric  chloride  and  iodine  solutions  is 
not  here  to  be  recommended.  Using  a  Hiibl's  solution 
three  days  after  its  preparation,  and  restricting  the  duration 
•of  the  test  to  five  minutes,  too  high  (82  •  4)  an  iodine  value 


Hiibl's  Iodine  Method  for  Oils.    E.  Dieterich.   Helfenberger 

Annalen,  1891. 
Aci  oiM)i.\«;  to  Bruche  the  iodine  value,  which  is  obtained 
by  allowing  Hiibl's  solution  to  remain  for  ^4  hours  in  con- 
tact with  an  oil,  represents  the  amount  of  iodine  which  the 
latter  is  capable  of  combining  with.  The  author  points  out 
that  when  the  litre  of  the  solution  is  taken  at  the  com- 
mencement of  the  experiment  a  high  iodine  value  is  obtained 
with  a  test  of  24  hours'  duration.  This  value  is  the  greater 
the  higher  the  temperature,  the  older  the  Ilubl's  solution, 
the  larger  the  excess  of  iodine,  and  the  longer  the  duration 
of  the  test.  A  low  iodine  value  is,  however,  obtained  when 
the  litre  of  the  solution  is  taken  at  the  end  of  the  experi- 
ment. Taking  it  for  granted  that  the  iodine  titre  of  the 
excess  of  Hubl's  solution,  in  an  oil  test,  decreases  at  the 
same  rate  as  that  of  Hiibl's  solution  itself  kept  as  nearly 
as  possible  under  corresponding  conditions,  the  amount  of 
iodine  equivalent  to  this  decrease  should  be  deducted  from 
I  the  iodine  value ;  the  above-mentioned  sources  of  error 
j  are  thereby  practically  eliminated.  It  is  necessary  to  work 
'  under  the  last-described  conditions  (for  24  hours  or  longer) 
with  linseed  oil,  balsams,  and  resins,  but  in  the  case  of 
olive  oil,  oleic  acid;  tallow,  and  lard,  these  conditions  may 
be  neglected,  and  a  duration  of  two  hours  is  suflBcient  for  a 
test. 

Referring  to  Holde's  observations  (this  Journal,  1891, 
954),  an  excess  of  Ilubl's  solution,  equivalent  to  10 — 20  cc. 

of  ~  thiosulphate,  is  sufficient  for  non-drying  oils,  and  an 
excess  equivalent  to  20—30  cc.  is  sufficient  for  drying  oils. 
Furthermore,  Holde  lays  too  great  stress  on  the  a<re  of 
Hiibl's   solution  ;    it  being  simply  necessary  to  employ  a 

,   larger  quantity  of  the   reagent   when   its  iodine  titre    has 

'  gone  down. 

The  author  agrees  with  Fahrion  (this  Journal,  1S92,  183) 
that  the  mercuric  chloride  and  iodine  solutions  are  best 
kept  separate,  but  inasmuch  as  the  iodine  titre  of  Hiibl's 
reagent  falls  rapidly  during  the  first  24  hours,  he  allows  the 
mixture  of  the  two  solutions  to  stand  for  this  period  before 
using  it.     (See  also  previous  abstract). — A.  R.  L. 


Soap  Analysis.     E.  Dieterich.     Helfenberger  Annalen, 
1891. 

Lv  the  salting-out  process  a  partial  dissociation  of  the 
alkali  salts  in  soap  takes  place,  and  by  repeating  the 
operation  several  times  the  amount  of  free  fatty  acid  in 
the  sample  is  considerably  increased.  Salting  out  in  hot 
solution  or  in  dilute  solutions  leads  to  the  same  result.  The 
author  has  therefore  given  up  the  salting-out  process  for 
the  estimation  of  total  alkali  in  soap,  and  has  adopted  in 
its  place  the  following  modification  of  Geissler's  process : — 
1   grm.  of  the  sample  is  dissolved  in  30  cc.  of  96  per  cent. 

alcohol,  and  5   cc.  of  ^-  sulphuric  acid  added,  the  mixture 

being  boiled  until  carbonic  anhydride  is  no  longer  evolved ; 

the  cooled  solution  is  then  titrated  with  *    alkali  and  phenol- 

phthalein. — A.  R.  L. 


Detection  of  Rosin  in  Gum-Dammar.     E.  Hirschsohn. 
Fharm.  Zeit.  Russl.  1892,  31,  609. 

The  author  shows  that  the  sophistication  of  gum-dammar 
with  5 — 10  per  cent,  of  rosin  cannot  be  detected  by  ascer- 
taining the  acid  and  saponification  values.  Rosin  may, 
however,  be  detected  by  10  per  cent,  solution  of  ammonia, 
which  dissolves  it  with  the  formation  of  an  opalescent  solu- 
tion, from  which  it  is  reprecipitated  on  acidification.  Gum- 
dammar,  on  the  other  hand,  yields  a  yellowish  or  reddish 
solution  when  shaken  with  ammonia,  which,  on  acidification, 
exhibits  at  most  a  slight  opalescence. 

A  sop'nisticated   sample    (2   grms.)    was  powdered   and 
shaken   for    half  an    hour  with    ammonia    (20   cc.)    and 
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thrown  on  to  a  filter.  The  filtrate  on  acidification  with 
acetic  acid  gave  a  precipitate  when  5  or  10  per  cent,  of 
rosin  was  present,  but  with  20  per  cent,  of  rosin  it  gave  a 
jelly  which  could  not  be  filtered. — A.  R.  L. 


Separation  of  Salicylic  from  Benzoic  Acid.     Miss  J. 
Schaap.     Ned.  Tydschr.  v.  Pharm.  July  1892. 

A  MIXTURE  of  salicylic  and  benzoic  acids  is  dissolved  in 
a  little  hot  water  and  cooled.  An  excess  of  bromine  water 
is  then  added,  and  the  precipitated  dibromosalicylic  acid, 
which  is  quite  insoluble  in  water,  collected  on  a  filter, 
washed,  dried  in  a  desiccator,  and  its  weight  ascertained. 
The  filtrate  is  rendered  alkaline  with  sodium  carbonate,  and 
evaporated  to  a  small  bulk  to  get  rid  of  the  bromine  ;  it  is 
then  acidified  with  hydrochloric  acid  and  the  benzoi2  acid 
shaken  out  M-ith  chloroform,  the  chloroform  extract  being 
evaporated  and  the  residual  benzoic  acid  weighed. — A.  R.  L. 


Estimation  of  Theobromine  in  Cocoa  Beans.  P.  Siiss. 
Zeits.  Anal.  Chem.  1893,  32,  57  —  63. 
The  author  recommends  the  following  method  for  the 
estimation  of  theobromine  in  cocoa  beans  : — 3  grms.  of  the 
sample  are  rubbed  to  a  fine  powder  with  an  equal  weight 
of  purified  quartz  sand,  and  the  mixture  digested  with 
light  petroleum  (boiling-point  45' — 60")  for  10  hours  to 
extract  the  fat ;  the  residue  is  boiled  for  half  an  hour  with  200 
cc.  of  water  and  6  grms.  of  pure  lead  oxide  mixed  into  a  sludge, 
strained  and  pressed,  the  lead  oxide  being  again  boiled  for 
a  quarter  of  an  hour  with  100  cc.  of  water.  The  combined 
aqueous  extracts  are  filtered,  evaporated  to  10  cc,  and  shaken 
with  100  cc.  of  chloroform  for  three  minutes  in  a  separating 
funnel.  After  three  hours  the  chloroform  is  run  off,  and  the 
extraction  repeated  a  second  time.  The  greater  portion  of 
the  chloroform  is  now  distilled  from  the  combined  extracts, 
and  the  remaining  portion  evaporated  on  the  water-bath  in 
a  tared  beaker,  the  residue  being  weighed  as  theobromine  ; 
it  contains  extremelv  little  ash. — A.  R.  L. 


Estimation  of  Nitrogen  in  Nitrocellulose.    E.  vonKeussler. 

Zeits.  Anal.  Chem.  1893,  32,  51—53. 
The  author  has  further  altered  Hess'  modification  (Zeits. 
Anal.  Chem.  22,  1-8)  of  Lunge's  process  for  the  estimation 
of   nitrogen    in   nitrocellulose.     He    employs    the   form   of 
Hofmann's  eudiometer  depicted  below. 

The   nitrocellulose    (O'lo — 0-16   grm.)    is   folded   in    a 
cartridge    of    specially-prepared    cigarette     paper,    which 


evolves  no  gas  on  treatment  with  sulphuric  acid  in  the 
presence  of  mercury.  The  cartridge  is  admitted  into  the 
arm  A,  the  eudiometer  filled  with  mercury,  and  the  tap  a 


closed.  Some  mercury  is  now  drawn  off  by  the  tap  c,  in 
order  to  suck  out  the  occluded  air  from  the  cartridge,  which 
latter  lies  below  the  platinum  wires  fused  into  the 
eudiometer,  and  is  surrounded  completely  by  mercury. 
The  arm  B  is  filled  with  mercury,  and  the  air  which  has 
collected  in  A  expelled  by  the  tap  a ;  the  process  is 
repeated  several  times  to  ensure  the  complete  expulsion  of 
the  air.  Five  cc.  of  sulphuric  acid  are  now  introduced  into 
A  by  the  funnel  h,  tha  same  volume  of  mercury  being 
simultaneously  run  out  at  c.  Immediately  the  acid  is  in 
contact  with  the  nitrocellulose,  t\vo  small  bubbles  of  air  are 
generally  noticed  to  rise  ;  these  are  got  rid  of  through  a  by 
tilling  up  the  arm  B  with  mercury.  An  interval  of  about 
10  minutes  is  now  allowed  for  the  sulphuric  acid  to  dissolve 
the  nitrocellulose.  The  arm  B  is  then  closed  with  the  palm 
of  the  right  hand,' A  being  held  between  the  second  and 
third  fingers,  with  the  thumb  pressing  on  the  tap  a,  whilst 
the  portion  of  the  stand  immediately  under  the  eudiometer 
is  taken  between  the  third  and  fourth  fingers  of  the  left 
hand,  the  thumb  pressing  on  the  curved  portion  of  the 
apparatus.  The  eudiometer  is  then  shaken  in  a  vertical 
position  with  short  jerks,  after  which  the  necessary 
quantity  of  mercury,  dependent  on  the  volume  of  nitric 
oxide,  is  discharged  by  c.  When  the  volume  of  the  gas  no 
longer  increases  by  shaking,  the  operation  is  complete,  and 
after  the  apparatus  has  cooled  the  levels  are  adjusted  and 
the  reading  taken. — A.  R.  L. 


Estimation  of  Aniline  and  of  Methylaniline.     Zeits.  Anal. 
Chem.  1893,  32,  108. 

GiRAUD  (this  Journal,  1890,  G60)  has  modified  Reverdin 
and  de  la  Harpe's  method  (ibid.  1889,  422)  of  estimating 
aniline  and  methylaniline,  thus,  instead  of  employing  pure 
acetic  anhydride,  a  mixture  of  1  vol.  of  the  latter  with 
10  vols,  of  dimethjlaniline  is  recommended,  and  it  is  shown 
that  this  mixture  may  be  kept  for  a  long  period  without 
undergoing  change. 

Reverdin  and  de  la  Harpe  (Bull.  Soc.  Chim.  [3],  7,  211) 
state,  however,  that  the  mixture  slowly  interacts  at  the 
ordinary  temperature,  giving  rise  to  tetramethyldiamido- 
diphenylmethane.  It  is  only  after  keeping  the  mixture  for 
six  months  in  a  well-closed  vessel  that  suflicient  of  the  base 
is  formed  to  influence  the  quantitative  determination  of 
aniline  and  methylaniline — only  4  grnjs.  of  the  base  was 
produced  in  two  years.  On  exposing  the  mixture  to  the  air 
the  conversion  of  dimethylauiline  into  tetramethyldiamido- 
diphenylmethane  is  somewhat  rapid. — A.  R.  L. 


A    Method  for  the   Analysis   of  Cheese.     A.   Maggiora. 
Archiv.  f.  Hygiene,  14,  216. 

The  sample  is  pounded  in  a  mortar  and  the  dough  pressed 
through   a   wire    sieve,   the    mesh   of   which   is    less   than 

1  sq.  mm.  The  mass  is  now  kneaded  for  a  long  time  in 
a  large  vessel  and  placed  in  a  stoppered  bottle. 

For  the  Estimation  of  Moisture. — 2  —  3  grms.  are  mixed 
with  23  grms.  of  prepared  quartz  sand,  and  heated  at  100° 
until  constant  in  weight. 

The  fat  is  estimated  bj'  extracting  the  dried  residue  with 
light  petroleum  (boiling-point  45°)  in  a  Soxhlet's  apparatus. 

The  total  nitrogen  is  estimated  in  1 — 2  grms.  of  the 
samples  by  Kjeldahl's  method. 

The  proteids   are   separated   by   Stutzer's    method    (in 

2  grms.  of  the  sample),  the  nitrogen  being  determined  in 
the  copper  precipitate  by  Kjeldahl's  method,  and  converted 
into  proteids  by  the  factor  6  25. 

Nitrogen  as  Ammonia. — 2 — 3  grms.  of  the  sample  are 
mixed  into  an  emulsion  with  about  250  cc.  of  distilled 
water;  5  grms.  of  calcined  magnesia  are  added,  and  the 
ammonia  expelled  by  heating  and  collected  in  the  usual 
way. 

The  amidic  nitrogen  is  the  difference  between  the  total 
nitrogen  and  the  nitrogen  as  proteids. 

The  ash  is  estimated  by  carbonising  5  grms.  of  the 
sample,   extracting    the   carbonaceous   mass   with   boiling 


April  29. 1893.]      THE  JOURNAL  or  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


383 


water,  evaporatinp  the  extract  and  ipnitinp  the  residue. 
The  amount  of  sodium  chloride  is  determined  by  disso)vin<; 
the  ash  in  dilute  nitric  acid  and  precipitating  the  chloride 
with  silver  nitrate. — .\.  K.  L. 


The  liidiiciii;/  Siu/urs  Present  in  lieetroot  Juice.    Claassen. 
Deutsche  Zucker-ind.     1892,17,  1372. 

.See  under  X\'I.,  page  ;56G. 


The  Estimation  of  the  Fcnncntalile  Matter  in  -Beer  Worts. 
A.  Bau.     Chem.  Zeit.  IS'J'J,  16,  1  173  and  1520. 

5ee  binder  XVII.,  page  3C8. 


INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

The  Determination  of  Calcium  Carlmnate  in  Slurry. 
C.  Mann.  Thonind.  Zeit.  1892,  18,  1055. 

See  under  IX.,  page  355. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

The  Fusion  of  Calcium  Carbonate.     A.  Joannis. 
Comptes  rend.  115,  1892,  1296—1298. 

The  author  in  repljiug  to  Le  Chatelier's  (Comptes  rend. 
1892)  criticisms  on  his  previous  communication  {ibid.  935), 
maintains  that  calcium  carbonate  cannot  be  fused  by  heating 
to  1020'  C.  under  the  ordinary  pressure,  but  that  a  con- 
siderably higher  temperature,  combined  with  great  pressure, 
is  required.  Hall's  work  is  again  cited  in  support  of  this 
statement.— II.  T.  P. 


The  Fusion  of  Calcium  Carbonate.     A.  Joannis.    Comptes 

rend.  1892,  115,  934—936. 
It  is  maintained  here  that  in  the  experiments  of  Hall  and 
of  Le  Chatelier  (this  Journal,  1893,  295)  the  fusion  must 
be  considered  to  have  been  practically  brought  about 
through  the  intervention  of  externally  applied  pressure. 
The  insufficiency  of  the  pressure  attained  merely  by  the 
dissociation  of  the  carbonate  of  lime  below  the  melting- 
point  of  gold,  was  demonstrated.  The  mass  was  heated  and 
the  tension  approximated  9  atmospheres.  The  carbonate 
of  lime  was  not  massed  together  and  showed  no  sign  of 
fusion  having  taken  place. 

On  heating  at  an  increased  temperature  until  a  pressure 
of  17  atmospheres  was  attained,  it  was  ascertained  that 
a  very  friable  form  of  chalk  was  produced,  and  with  a 
pressure  of  22  atmospheres  the  mass  obtained  presented  much 
the  appearance  of  onlinary  chalk. 

On  further  raising  the  temperature  it  was  found  that 
underneath  a  thin  layer  of  lime  there  was  formed  a  very 
hard  crystalline  mass,  which  was  capable  of  being  polished. 

Experiments  with  chalk  heated  at  a  temperature  above 
the  melting  point  of  gold,  and  such  that  the  gas  tension 
produced  was  about  15  atmospheres,  produced  a  marble-like 
mass  capable  of  being  polished,  but  which  was  more  finely 
grained  than  marble. — T.  L.  B. 


The   Fusion   of  Calcium    Carbonate.     H.    Le   Chatelier. 
Comptes  rend.  1892,  115,  1009—1011. 

The  previous  results  of  the  author  (this  Journal,  1893, 
295)  having  been  attacked  by  Joannis  (see  preceding 
abstract),  further  experimental  evidence  is  brought  forward. 
Hall's  experiment  is  repeated  of  heating  precipitated 
carbonate  of  lime  at  1020'  in  a  steel  tube  internallj-  coated 
with  nickel.  In  an  hour  a  beautifully  crystallised  mass  was 
obtained.  The  apparent  disagreement  of  such  a  result  with 
that  of  Joannis  is  explained  thu-  : — 

We  know  that  when  a  body  can  exist  in  several  allotropic 
forms,  each  of  these  forms  has  a  different  fusing-point. 
Octahedral  sulphur  melts  at  113'  C,  whilst  prismatic 
sulphur  melts  at  117°  C.  If  octahedral  sulphur  be  slowly 
heated  it  is  transformed  at  95°  C.  into  prismatic  sulphur 


and  then  melts  at  about  117' C.  If,  on  the  contrary,  the 
octahedral  sulphur  be  heated  quickly,  it  melts  at  113'C., 
but  could,  iiimiediately  melted,  be  transformed  into  solid 
prismatic  sulplnir.  If  the  fusion  and  solidification  follow 
each  other  with  sufficient  rapidity,  a  condition  of  pasty 
fusion  is  attained  in  the  mass.  Analogously  with  silica, 
when  silica  bricks  used  in  steel  furnaces  are  heated  too 
quickly,  it  is  possible  to  bring  about  fusion  of  them,  a 
consequence  not  to  be  feared  with  slow  heating.  The 
author  has  proved  that  in  these  bricks  the  quartz  is 
converted  into  tridgmite,  a  variety  of  silica  less  fusible  than 
(juartz  (this  Journal,  1893,  314).  In  the  same  way,  a 
mixture  of  silic  i  and  alumina,  heated  quickly,  melts,  after- 
wards solidifying  again  in  consequence  of  the  crystallisation 
of  silimanite.  It  is  not  impossible  that  there  may  be  for 
carbonate  of  calcium  a  number  of  allotropic  varieties 
possessing  different  fusing-points. — T.  L.  B. 


Uehaviour  of  Metallic   Oxides  at   a  High   Temperature. 

H.  Moissau.  Comptes  rend.  115  (1892),  1034—1036. 
A  STUDY  of  the  behaviour  of  various  metallic  oxides  at 
temperatures  ranging  from  2000'  to  300o'  has  led  the 
author  to  the  following  conclusions  : — The  oxides  of 
magnesium,  calcium,  and  strontium  first  crystallise  and 
then  rapidly  liquefy ;  boric  acid,  titanium  protoxide,  and 
alumina  are  quickly  volatilised,  whereas  the  oxides  of  the 
metals  of  the  iron  group  are  converted  into  liquid  masses, 
which  are  studded  with  small  crystals. 

(n   all   the  experiments  a  simple  elevation  of  temperature 
brought  about  the  crystallisation  of  the  metallic  oxide. 

—  F.  S.  K. 


The  Constitution  of  Nicotine.     A.  Pinner.     Ber.  26, 
292-305. 
All  facts  so  far  experimentally  derived   on   this   subject 
demonstrate   that   nicotine   is  a   bitertiary  base,  and  con- 
sequently possesses  the  formula — 


— CH— CH., 
X(CH3).CH2 


'\ 


CH., 


It  is  therefore  a  condensation  product  of  pyridine  with 
methylpyrrolidine.  To  this  conclusion  also  the  author's 
investigation  distinctly  points. — \V.  S. 


Rdation  between  the  Heats  of  Formation  and  the  Critical 

Temperatures  of  Reaction.     M.  Prud'homme.     Comptes 

rend.  115,  1892,  1307—1308. 
Berthelot  has  shown  at  different  times  that  in  similar 
reactions  the  critical  temperatures  of  reaction  (/.e.,  the 
lowest  temperature  at  which  reaction  can  take  place)  vary 
inversely  as  the  respective  amounts  of  heat  liberated. 
Also,  according  to  Pictet  (Comptes  rend.  1892,  814),  all 
chemical  action  ceases  at  very  low  temperatures  (—  155'  to 
—  125'C.),  and  only  comes  into  play  at  more  elevated 
temperatures,  varying  in  different  instances.  The  author 
finds  that  for  similar  compounds  the  product  of  the  heat  of 
formation  ((^)  and  the  critical  temperature  (absolute)  of 
reaction  (T)  is  sensibly  constant.  For  example — 
S  +  O4  -t-  K.  =  342.2  cal.;  S  +  O4  +  Xa,  =  326.4  cal.; 
S  +  O4  -H  K,  +  Hs  =  282.2  cal. 

The  products  Q  T  are — 

342.2   X    183  =  626;  326.4   x    193    ■=  629; 
282.2    X    213  =  601. 

On  the  other  hand,  the  molecular  heat  (M  x  C)  is 
constant  for  similarly  constituted  bodies.  Oue  may,  there- 
fore, write — 

QT  =  KxMxCor^^  =  K^; 

i.e.,  for  a  series  of  similar  compounds  the  heat  of  formation 
of  the  unit  of  mass  is  proportional  to  the  specific  heat,  and 
inversely  proportional  to  the  absolute  critical  temperature 
of  reaction. — H.  T.  P. 
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Aote  on  the  Boiling-Point  of  Nitrous  Oxide  at  Atmo- 
spheric Pressure,  and  on  the  Meltiny-Point  of  Solid 
Nitrous  Oxide.  William  Kam«ay  and  John  Shields. 
Proc.  Chem.  Soc.  [122],  1893,  76. 

The  boiling-point  of  the  liquid  nitrous  oxide  was  found  by 
means  of  a  constant  volume  thermometer  filled  with  hydrogen 
to  be  —  89  "8°,  and  the  melting-point  of  the  solid  to  be 
—  1 02  ■  3°.  The  method  adopted  is  one  in  which  the  errors 
due  to  the  gas  in  the  stem  of  the  thermometer  not  being 
at  the  same  temperature  as  that  in  the  bulb  and  to  the 
alteration  of  the  capacity  of  the  bulb  by  change  of 
temperature  are  eliminated. 


^ebj  Booftg. 


TaBELLARISCHE      UeBERSICHT      iJBER      DIE      KuNSTLICHEX 

Organischen  Farbstoffe  VXD  Ihre  Anwendung  in 
Farberei  und  Zedgdruck.  Von  Dr.  Adolf  Lehne. 
Erste  Lieferung.  Berlin  :  Verlag  von  Julius  Springer, 
1893.  London:  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden.     Six  Parts,  Cs.  each. 

This  beautifully  illustrated  tabular  review  of  the  artificial 
organic  colouring  matters  is  intended  as  a  companion  work, 
when  completed  (the  present  issue  being  Part  I.  of  six 
parts  in  all  to  be  issued),  to  Schultz  and  .Julius's  "  Tabella- 
rische  Ubersicht  der  Kiinstlivhen  organischen  Farbstoffe.'" 
It  represents,  indeed,  the  illustrative  section  of  that  work, 
•containing  in  one  column  of  each  table  the  reference 
numbers  corresponding  to  the  colours  represented  in  the 
work  of  Schultz  and  Julius  (this  Journal,  1891,  662),  where 
4he  scientinc  names  and  formulie  may  be  found  ;  in  the  next 
column  the  trade  names  of  these  colours  are  found ;  in  the 
next  the  details  as  to  use  of  the  colours,  means  of  solution, 
fastness,  reactions  on  the  fibre,  &.c. ;  and,  finally,  a  column  of 
about  H  inches  width  containing  a  sample  of  dj-ed  material 
-corresponding  to  each  colour  represented  and  described. 

Part  I.,  which  is  of  quarto  size,  contains  a  friendly 
■dedication  of  the  whole  work  to  Dr.  Gustav  Schultz ; 
Preface ;  List  of  Abbreviations  of  the  names  of  firms 
represented,  which  include  both  British  and  American  ;  a 
scheme  for  testing  the  colours  for  fastness  on  the  fibre, 
another  for  testing  and  discriminating  the  colours  them- 
«el\es  on  the  fibre,  and  finally  one  of  methods  for 
•systematically  applying  the  colours  with  or  without 
mordants  to  the  fibres : — I.  Wool;  IL  Silk;  IIL  Cotton 
and  Linen  ;  and  IV.  Jute.  An  additional  scheme  is  added,  j 
•of  printing  recipes  on — I.  Wool  and  Silk ;  IL  Cotton  | 
(Linen);  and  III.  Jute.  Next  follow  the  Tables,  com- 
mencing with — I.  The  Xitro-dyestuffs.  Next  follow  II. 
The  Azo-  and  Ilydroxy-oolours.  III.  The  Hydrazone 
Colours.  Then  the  comprehensive  group  of  the  Azo- 
■colours  is  represented,  but  is  not  completed  in  Part  I., 
which  thus  comprises  16  tables,  in  which  each  colour 
referred  to  is  illustrated,  as  already  stated,  by  a  dyed 
specimen.. 

H.^ndw5rterbuch  der  Pharmacie.  Praktisches  Hand- 
buch  fiir  Apotheker,  Artzte,  Medicinalbeamte  und 
Drogisten.  Herausgegeben  von  A.Brestoavski.  Liefer- 
ungen  7  und  8.  1893.  M  4.80.  As.lOd.  Vienna  and 
Leipsic,  W.  Braumiiller,  K.  U.  K.  Hof-  und  Universitats- 
Buchhandler.  London  :  H.  Grevel  and  Co.,  33,  King 
Street,  Covent  Garden. 

Parts  7  and  8  of  this  work  are  now  issued,  a  Dictionary  of 
Pharmacy,  in  the  production  of  which  a  staff  of  some  41  of 
the  first  Pharmacists  and  Chemists  of  Germany,  Austria, 
and  Switzerland  is  engaged,  along  with  the  editor,  A. 
Brestowski.  Part  7  commences  with  "  Comptonia "  and 
■ends  with  "  Dissociation,"  whilst  Part  8,  which  continues 
and  finishes  this  subject,  ends  upon  the  word  "  Fiiulniss." 
<See  this  Journal  1892,  782.) 


Traite  Pratique  D'Analyse  Chimique  et  de  Recher- 
CHES  Toxicologiques,  &c.  Par  G.  Gukrin,  Professeur 
Agrege  a  la  Faculte  de  Medecine  de  Nancy,  &c.  Paris: 
Georges  Carre,  58,  rue  Saint-Andre-des-Arts,  58.  1893. 
London :  H.  Grevel  and  Co.,  33,  King  Street,  Coveut 
Garden.     Price  12s. 

This  work  on  Chemical  Analysis,  pure,  as  well  as  applied 
to  Toxicology,  fills  a  large  8vo  volume  in  paper  cover,  and 
containing  47 1  pages  of  subject  matter,  followed  by  an  Alpha- 
betical Index.  The  work  opens  with  a  Preface,  in  which  the 
Author  states  that  the  fruits  of  many  years'  practical  experi- 
ence are  embodied  in  its  pages.  The  details  of  qualitative 
analytical  methods  are  given  with  much  minuteness,  and  are 
copiously  illustrated  both  by  woodcuts  and  diagrams,  the 
coloured  diagi-ammatic  charts  representing  the  bead  tests 
before  the  blowpipe,  of  the  various  metals,  forming  a  striking 
feature  of  that  portion  of  the  work  devoted  to  the  dry 
methods.  The  general  method  of  examination  for  acids 
and  bases  covers  46  pages,  when  a  section  is  commenced 
dealing  with  the  distinctive  characteristics  of  the  metals  and 
metalloids,  which  is  continued  to  page  161,  when  Part  IV.  is 
reached,  in  which  the  qualitative  analysis  of  gases  and  gaseous 
mixtures  is  dealt  with.  Part  V.  treats  of  spectrum  analysis  ; 
Part  VI.,  of  toxicological  analysis,  with  the  reactions  of  the 
alkaloids  ;  Part  VIII.,  analj'sis  of  potable  waters,  river 
waters,  and  mineral  waters,  and,  as  a  section  of  this,  there  is 
a  very  complete  treatise  on  the  bacteriological  analysis  of 
waters.  Next  follows  a  sj-stem  of  analysis  of  clays,  and 
also  of  iron  and  steel.  A  short  Appendix  closes  the  subject 
matter,  and  a  complete  Alphabetical  Index,  the  work.  The 
text  is  illustrated  with  77  woodcuts,  and  two  fine  plates 
representing  the  solar  spectrum  and  those  of  the  principal 
metals,  with  also  an  additional  one  of  absorption  spectra. 


Die  WiKivrxGSWEiSE  deu  Rectificir-  und  Destillir- 
Apparate  mit  Hiil'e  einfacher  mathematischer  Betrach- 
tuugen,  dargestellt  von  E.  Hacsrr.^xd.  Mit  4  Text- 
figuren  und  14  Tafeln  nebst  18  Tabellen.  Berlin  : 
Verlag  von  Julius  .Springer.  1893.  London  :  Aug. 
Siegle,  30,  Lime  Street,  E.'C.     Price  5s. 

This  work  is  a  treatise  on  the  manner  of  working  of 
rect'fyiusr  and  distilli  ig  apparatus  of  ihe  so-called  column 
types,  for  spirit  distilling.  In  the  mathematical  treatment 
of  the  subject  subsequently'  adopted  throughout  the  work, 
the  following  assumptions  arc  made  :  — 

1.  Only  a  mixture  of  not  moie  than  two  liquids  is  con- 
sidered. 

2.  The  liipilds  are  always  taken  to  ba  at  their  boiling- 
point,  unless  specially  stated  otherwise. 

3.  The  latent  heat  of  the  vapours  arising  from  a  boiling 
mixture,  is  equal  to  the  sum  of  the  latent  heats  of  the 
individual  vapours  present. 

4.  The  latent  heat  of  all  substances  changes  with  the 
pressure  under  which  their  vapours  exist.  This  pressure  is 
different  in  diffsrent  parts  of  the  apparatu.^,  and  con- 
sequently the  latent  heats  vai'y  correspondingly.  For  the 
sake  of  simplicity,  however,  the  same,  or  an  even,  latent 
heat  is  assumed  in  every  part  of  the  apparatus,  in  the 
subsequent  calculations  and  figures. 

5.  A  mixture  of  vapours  is  developed  from  a  boiling 
liquid  mixture,  the  composition  of  which  depends  directly 
on  that  of  the  liquid. 

Modified  by  these  limitations  and  conditions,  the 
functions  of  every  part  of  the  rectifying  or  dephlegmating 
column  are  considered  and  treated  of.  The  mathematical 
treatment  is  exemplified  in  the  numerous  tables  and 
illustrations. 

An  Introductory  M.\.nual  for  Sugar  Growers.  By 
Francis  W.\tts,  F.G.S.,  F.I.C.  London  :  Longmans, 
Green,  and  Co.  New  York:  15,  East  16th  Street. 
1893.     Price  Gs. 

An  experience  of  some  years  in  the  West  Indies  has  led 
the  author  to  see  the  necessity  for  some  simple  handbook 
for  the  use  of  those  engaged  in  the  sugar  industry — one 
containing  an  outline  of  the  principles  of  agriculture, 
based  on  modern  sjientifio  discovery,  as  well  as  an  outline 
of  the  principles  underlying  the  manufacture  of  sugar. 
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This  little  work  is  tliUK  suitable,  since  it  w  is  intended  for 
young  overseers  iihout  to  begin  their  training  in  the  sugar 
fields  and  boiling-houses. 

The  book  is  of  8vo.  size,  with  Table  of  Contents,  List  of 
Illustrufions,  and  text  eovering  140  page-.  It  coneludcs 
with  an  Aii>habetiiMl  Index.  The  t»?xt  is  illustrated  witli 
20  woodeuts.  The  subject  is  treated  i)retly  niueh  as 
indicated  beb)\v.  i.  Chemical  Kleuienis  luid  Symbols.  Cells, 
Tissues,  &e.  Structure  ami  Kuncti;)n  of  Hoots,  Stems,  and 
Leaves.  11.  Origin  of  Soil;  Clay,  Chalk  or  Marl,  Sand. 
Analysis  of  Soils.  Mitrification.  Uetention  of  Plant  Foods 
by  Soils.  Drainage.  III.  Sugar  Cane.  Planting,  Manur- 
ing, &c.  Cutting  Cane,  &c.  IV.  Manures.  V.  One 
Mills.  Three-roller  Mill.  VI.  Cane  .luiee.  I'se  of  Lime. 
Clarifying.  l'"ormation  of  Scum.  VII.  Manufacture  of 
Sugar.  Inversion.  Open-fire  Procss.  Sti-am  Pans. 
Vacuum  Pan.  Use  of  Sulphur.  Pliosphr-ric  Acid  Procs.s. 
Animal  Charcoal.  VIII.  Ilydrometers  or  Saccharometers. 
IX.  Molasses.  Hecovery  cf  Sulphur  from  Molasses.  X. 
Fermentation.  Conversion  of  Cane  Sugar  into  Alcohol. 
Stills. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

TvKKEr. 

The  Importation  of  Explosives. 

According  to  the  Bulletin  dii  3Iu.see  Commercial  for  the 
1 8th  March,  the  prohibition  of  the  importation  into  Turkey 
of  explosive  materials,  notably  of  picric  acid,  is  rigorously 
maintained.  These  products  are  confiscated  on  entry,  and 
in  cases  where  they  are  declared  in  customs  under  a  name 
which  does  not  mdicate  their  dangerous  character,  a  fine, 
amounting  to  double  the  value  of  the  articles  seized,  is 
applied. — Board  of  Trade  Journal. 

UxiTED  States. 
Regulations  affecting  the  Disinfection  of  Imported  Rags. 

Under  the  new  Act  of  tha  United  States  Legislature 
affecting  quarantine  laws  and  regulations,  approved  on  the 
loth  February  last,  the  following  regulations  with  regard 
to  the  disinfection  of  imported  rags  have  been  made  :  — 

All  rags  and  all  textile  fabrics  used  in  the  manufacture  of 
paper  collected  or  packed  in  any  foreign  port  or  place, 
must,  prior  to  shipment  to  the  United  States,  be  subjected 
to  disinfection  by  one  of  the  following  methods  : — 

First.  Boiling  in  water  for  not  less  than  30  minutes,  all 
rags  to  be  unbaled  for  this  purpose. 

Second.  Exposure  to  steam  for  not  less  than  30  minutes, 
the  steam  to  be  of  a  temperature  not  less  than  100"  C. 
(212-  F.),  nor  greater  than  115^  C.  (239''  F.). 

Third.  Exposure  for  not  less  than  six  hours  to  sulphurous 
acid  gas,  made  by  burning  not  less  than  3  lbs.  of  roll  sulphur 
to  each  1 ,000  cub.  ft.  of  space. 

Fourth.  Exposure  for  not  less  than  six  hours  to  an 
atmosphere  containing  3  per  cent,  of  sulphurous  acid  gas 
liberated  from  its  liquid  state  (liquid  sulphur  dioxide). 

In  methods  No.  2,  No.  3,  and  Xo.  4,  the  rags  must  be 
well  scattered  upon  racks,  or  so  arranged  that  they  can 
from  time  to  time  be  turned  in  such  a  manner  that  all  shall 
be  exposed  to  the  steam  or  gas. 

In  methods  Xo.  3  and  Xo.  4,  the  exposure  to  gas  must 
be  conducted  in  a  closed  apartment,  where  the  rags  do  not 
at  any  time  occupy  more  than  50  per  cent,  of  the  total 
cubic  space,  and  the  exposure  to  date  from  the  complete 
combustion  of  all  the  sulphur.  — /ftiVZ. 

Customs  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs   tariff   and   the  application  of  the 


Customs  laws  of  the  United  States,  have  recently  been  given 
by  the  Customs  authorities  in  that  country  : — 

Merchandise  commercially  known  a.s  "  india  -  rubber 
cement,"  chiefly  used  in  patching  shoes  and  cementing, 
either  in  combination  or  separately,  parts  of  india-rubber 
and  leather,  and  consisting  of  crude  india-rubber  dissolved 
in  benzene,  is  dutiable  at  2(J  per  cent,  ad  valorem  under 
section  A.  Act  of  October  1st,  \8'J0.—  lhid. 

Decisio.ns  of  TjrE  HovKii  OF  (iesEUAi.  Ai-i-kaiskbs. 
Bog  Iran  Ore. 

In  the  case  of  the  Prince  Manufacturing  Company  agaiast 
the  Collector  of  Customs  at  Ogdensburg,  X.V.,  concerning 
the  duties  on  bog  iron  ore,  it  was  decided  that,  as  the 
material  in  (juestion  contained  over  .53  per  cent,  of  iron,  was 
used  for  purifying  gas  and  never  as  a  paint  or  cclour,  it  was 
iron  ore  and  dutiable  at  75  cents  a  ton. 

Cadmium  Yellow. 

Protest  of  the  Roessler  and  Hasslacher  Chemical  Com- 
pan}-,  of  Xew  Yoik,  concerning  the  duties  on  cadmiun* 
yellow.  The  merchandise  was  invoiced  as  cadmium  yellow 
and  assessed  for  duty  as  a  pigment  al  25  per  cent.  It  was 
claimed  it  was  exempt  from  dut}'  as  cadmium.  The  board 
found  that  cadmium  yellow  was  "  something  more  "  than 
metal  cadmium,  and  the  protest  was  overruled. 

Magnesium  Chloride. 

Protest  of  Eastwood  and  Co.,  of  Boston,  against  the 
Customs  Collector  of  that  port  concerning  the  duties  on 
chloride  of  magnesium.  The  material  was  assessed  for 
duty  as  a  chemical  salt,  and  it  was  claimed  that  it  was 
exempt  from  duty  "  as  either  magnesium,  as  muriate  of 
potash,  or  as  kieserite."  The  Board  found  that  chloride  of 
magnesium  differed  from  all  the  foregoing,  and  was  a 
chemical  salt.     The  protest  was  overruled. 

Mineral  Whice. 

Protest  of  John  Bromley  and  Sons  against  the  Collector 
of  Customs  of  Philadelphia,  concerning  the  duties  on  mineral 
white.  The  material  was  assessed  for  duty  at  20  per  cent., 
under  section  4,  new  tariff,  and  it  was  claimed  that  it  was 
dutiable  at  1  do),  per  ton  as  plaster  of  Paris,  under  Para- 
graph 97.  According  to  analysis  the  article  is  composed  of 
corn  starch  7  •  10  per  cent.,  and  dehydrated  calcium  sulphate 
92-  90  per  cent.  The  matter,  consequently,  is  not  plaster  of 
Paris,  and  the  protest  is  overruled. 

Duties  on  Ground  Apphalt. 

Protest  of  the  Roessler  and  Hasslacher  Chemical  Com- 
pany against  the  decision  of  the  Collector  of  Customs  of 
Xew  York,  as  to  the  rate  of  duties  on  ground  asphalt.  The 
asphalt  was  assessed  for  duty  at  20  per  cent,  ad  valorem 
under  section  4,  new  tariff,  and  the  importers  claimed  free 
entry  as  crude  asphalt  under  paragraph  496,  new  tariff. 
The  Board  found  that  said  merchandise  is  bituminous 
limestone  advanced  in  condition  by  grinding,  and  containing 
in  its  natural  state  about  8  per  cent,  of  bitumen  ;  also,  that 
said  limestone  is  naturally  impregnated  with  bitumen,  and  is 
quarried  in  Italy.  It  is  a  non-metallic  substance,  and  is 
not  crude  asphalt.  The  Board  therefore  sustains  the 
collector. 

Chrome  Ore. 

Protest  of  the  Baltimore  Chrome  Works,  of  Baltimore, 
Md.,  against  the  decision  of  the  Collector  of  that  port  as  to 
the  duties  to  be  paid  on  chrome  ore.  The  appeal  was 
sustained.  At  the  time  of  making  the  entry  the  appellants 
added  to  the  per  sc  value  of  the  ore,  the  cost  of  transporting 
the  same  from  the  mines  of  Syria  to  the  shipping  port,  and 
also  added  a  sum  equal  to  the  tax  imposed  by  Turkey-  on  ore 
mined  in  and  exported  from  that  country-.  Xo  question  was 
raised  as  to  the  action  of  the  Collector  in  assessing  duty  on 
the  amount  of  tax  so  added.  The  question  at  issue  was 
whether  duty  should  be  assessed  on  these  transportation 
charges,  or  whether  the  company  should  pay  duty  on  the 
good?,  b.;sed  on  their  value  at  ihe  mines.  The  Board  held 
that  the  entries  of  the  ore  were  made  under  duress  and 
that   said    entries   are  not  binding   upon   the   appellants. 
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The  protests  lodged  against  the  assessment  of  duty  on 
transportation  charges  from  the  mines  to  the  exporting 
vessel  are,  so  the  appraisers  say,  well  founded,  and  the 
same  are  sustained.  The  Collector's  decision  is  reversed 
and  he  is  authorised  to  reliquidate  the  entries  in  accordance 
with  this  decision. — Eng.  and  Mining  Journal. 

Mexico. 

Tariff  Changes. 

Mr.  Lionel  Garden,  Her  Majesty's  Consul  at  Mexico,  in 
a  report  to  the  Foreign  Office,  dated  the  14th  March, 
encloses  copy  and  translation  of  an  amended  decree 
modifying  the  existing  Customs  tariff  of  Mexico.  The 
following  changes  in  the  rates  of  duty  now  levied  came 
into  force  on  April  15th  : — 

J\'ofc.— By  "  net  "  weight  must  be  understood  the  actual  weight 
of  the  merchandise;  by  "le^al"  weight,  that  which  includes 
besides  the  "net"  weis'ht.  that  of  the  interior  bottles,  boxes, 
winders,  wrappers,  &c.,  iu  which  the  articles  ai-e  imported,  and 
by  "gross  "  weight,  the  total  weight  of  the  packages. 


No. 


Description, 


No. 


51 
53 
59 
61 
64 
122 
123 
179 
2t)0 
295 
355 
361 
386 
652 
653 
654 
655 
656 
658 
668 
677 
683 
697 
699 
702 
704 
707 
710 
712 
716 
718 
719 
720 
721 
722 
727 


Description. 


Duty. 


Albumen  made  from  eggs  or  blood. 
Glue 


Gelatine 

Fish  glue 

Cod-liver  oil 

Stearine  candles 

Tallow  candles 

Camphor 

Crucibles  of  platinum. 


Legal 
Gross 
Legal 


Gross 


Legal 
Gross 


Zinc. 


Asbestos 

Carbonate  of  lime  or  Spanish  white | 

Vaseline j 

Acetates  of   aluminium,    ammonia,    lime, 

copper,  chrome,  iron,  lead,  or  soda. 
Arsenical  aciil 

Hydrochloric,  sulphuric,   and  sulphurous 

acids. 
Acetic,  nitric,  oxalic,  and  pyroligneous  acids 


Per   100 
kilos. 

Gross 
Legal 

Gross 
Legal 


Carbolic  acid 

Acids  in  crystals  or  in  powder,  not  else- 
where specified. 

Sugar  of  milk 

I 
Alkaline  cyanides .. 

Chloride  of  lime,  soda,  and  potash i  Gross 

Hyposulpliate  of  soda „ 

Concentrated  lyes 

Nitrate  of  silver Legal 

Patent  pharmaceutical  products „ 

Permanganate  of  potash Gross 

Putty  (binoxide  of  tin) >, 

Common  or  table  salt „ 

Saltpetre  or  nitrate  of  potash  and  soda '      „ 

Soda  and  caustic  potash ,. 

Sulphate  of  copper,  iron,  and  ammonia  ....  „ 

Sulphate  of  soda  and  magnesia  and  borate  j  Gross 

of  soda. 
Sulphite,  bisulphite,  and  trisulphite  of  lime  |      „ 

and  soda. 
Sulpholine „ 

Poison  for  preparing  skins I  Legal 


0-05 
0-05 
0-10 
0-10 
0-10 
0-18 
0-18 
0-25 
0-01 
0-01 
0-01 
]o-50 
0-10 
0-05 
0-02 
00-1* 
0-03 
0-02 
0-40 
0-25 
0-02 
0-01 
0-01 
0-01 
2-00 
1-00 
0-02 
0-03 
0-02 
0-01 
0-01 
0-01 
0*04 
0-01 
0-05 
0*02 


Duty. 


Medicinal    wines,    even    though    they    be  Net  0"40 

patented. 

Iodine Legal  0*50 

Spirits  in  earthenware  or  glass  bot  lies Litre  0 "  55 

Spirits  in  barrels „  0'40 

Bitters Net  O'So 

Liqueurs „  0'35 

Sparkling  wines „  0'50 

Unscented  soap ,  Gross  0"20 


— Board  of  Trade  Journal. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Glove  Leather  Industry  in  Austria. 

The  following  particulars  respecting  the  glove  leather 
manufacture  in  Austria  are  extracted  from  the  last  report 
of  the  United  States  Consul  at  Prague:  — 

The  material  used  in  the  manufacture  of  gloves  is  almost 
exclusively  lambskin,  the  skins  coming  in  three  different 
different  sizes  only — first,  second,  and  third  grades.  The 
skin  of  the  young  lamb  slaughtered  when  but  a  few  months 
old  is  called  first  grade  ;  the  skin  of  the  more  mature  lamb, 
which,  however,  is  not  full  grown,  is  called  second  grade ; 
and  the  skin  of  the  full  grown  lamb  is  called  third  grade. 
The  second-grade  skin  is  best  adapted  to  the  manufacture 
of  gloves,  and  is  mostly  used.  The  supply  of  skins  comes 
from  the  Orient  and  the  Danube  provinces  ;  Bulgaria,  Servia, 
Albania,  Greece,  Turkey,  and  Russia  sending  large  quantities 
of  skins.  Vienna  is  the  market  for  the  skins,  and  Oriental 
capitalists  control  the  import  principally.  The  skins  are 
brought  into  the  market  mostly  in  a  dry  state,  but  a  small 
proportion  come  in  a  salted  condition.  The  dry  or  salted 
skin  is  treated  in  the  following  manner  ia  order  to  prepare 
it  for  use  as  glove  leather. 

The  skins  are  placed  in  a  cemented  pit,  soft  river  water 
being  poured  upon  them,  and  they  are  allowed  to  stand 
from  12  to  18  hours.  At  the  end  of  this  period  they  are 
taken  out  and  then  once  more  placed  in  the  pit  and 
subjected  to  this  same  softening  process  for  a  similar  length 
of  time.  This  softening  process  sometimes  is  of  longer 
duration,  as  in  the  winter  time  or  when  the  skin  is  not  in  a 
normally  Avy  condition.  After  the  skin  is  sufficiently 
softened,  the  fleshy  side  is  smeared  with  white  lime,  and  it 
is  placed  in  the  pit  and  covered  with  water,  being  ready  for 
depilation  after  10  or  14  days.  A  mixture  of  sulphide  of 
sodium  with  the  white  lime  shortens  this  time  and  tends  to 
improve  the  quality  of  the  leather.  As  soon  as  the  skins 
are  ready  for  the  process  of  depilation,  they  are  washed  in 
running  water  to  remove  the  lime  and  then  placed  upon  a 
stand  and  depilated  with  a  dull  instrument.  The  hard 
portions  are  cut  off  with  a  sharp  knife,  and  the  fleshy  side 
of  the  skin  is  loosened.  After  this  is  done,  the  skins  are 
placed  in  a  solution  of  animal  excrement,  or,  according  to 
the  old  method,  in  a  bran-dye  bath.  This  process  has  a 
decomposing  effect  upon  the  impurities  contained  in  the 
pores  and  fibres  of  the  skin.  After  the  skins  have  remained 
in  this  ooze  from  2  to  12  hours  they  are  taken  out  and  both 
sides  are  carefully  gone  over  to  open  the  pores  and  to 
remove  the  dirt.  Thereupon  the  skins  are  again  allowed 
to  stand  from  2  to  12  hours  in  a  bran-dye  bath,  when  they 
are  ready  for  treatment  with  tannin.  The  tannin  used  is  a 
mixture  made  of  the  following  substances : — Alum,  60  parts  ; 
salt,  20  parts ;  egg-yolk,  50  parts ;  flour,  100  parts.  The 
skins  are  fulled  for  two  hours  in  this  mixture  and  then 
taken  out  and  dried.  After  drying,  they  are  again 
moistened  and  dressed,  the  whole  process  of  tanning  taking 
about  three  weeks'  time.  Before  dyeing,  the  superfluous 
tannin  is   removed  by  fulling  the  skins  in  soft  water,  and 
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they  fire  also  fulled  agiiiii  with  efrp-yolk.  The  skins  are 
dyed  with  a  decoction  nmdc  from  dyewoods,  such  as  fustet, 
Cuba  yellow-wood,  redwood,  ami  logwood.  After  being 
dyed,  the  skins  arc  again  dressed.  The  brilliancy  of  the 
colours  depends  principally  on  the  thorougliness  of  the 
tanning,  but  is  also  increased  by  a  skilful  mixture  of  the 
dyes. 

The  prices  of  the  skins  vary,  according  to  size  and 
quality,  from  90  to  160  florins  per  100  skins,  and  the  cost 
of  tanning  adds  from  14  to  20  fl.  to  this  amount. 

The  hours  of  labour  in  tanneries  are  10  per  day,  and  the 
wages  range  from  9  to  12  fl.  per  week  for  workmen, 
20  kreutzers  an  hour  being  paid  for  overtime.  Appentices 
are  paid  5  fl.  per  week.  The  wages  for  dyers  are  about  the 
same. — Ibid. 


GENERAL   TRADE  NOTES. 

Tick  World's  PEXuoLfcrji  Supply. 

Petroleum  is  produced  in  vanous  countries,  either  in  its 
raw  state  springing  from  natural  sources — as  for  example, 
in  the  United  States,  Russia,  Canada,  Dutch  East  Indies, 
Austria,  lloumania,  Peru,  and  the  Argentine  liepublic, 
or  produced  by  the  distillation  of  bituminous  schist,  as  in 
Italy  and  France.  I'p  to  the  present  the  United  States  has 
been  the  most  important  centre  of  the  petroleum  production. 
The  Moniteitr  des  Ijiferets  yiaferiels  says  that  statistics 
establishing  the  yield  during  the  last  months  of  1892  .seem 
to  indicate  a  gradual  exhaustion  of  the  sources,  as  the 
average  monthly  supply  in  1892  was  only  87,711  gallons, 
compared  with  94,980  gallons  in  1891.  On  the  other  hand, 
the  production  of  raw  petroleum  in  1891  and  1890  was 
respectively  34  and  45  million  barrels,  or  a  falling  off  of  11 
million  barrels  in  1891.  In  spite  of  this  the  exports  of 
petroleum,  raw  and  refined,  have  followed,  thanks  to  the 
emploj-ment  of  tank-steamers,  an  ascending  scale  and 
amounted  to  740,905,237  gallons  in  1892,  as  compared  with 
667  millions  in  1891. 

lu  spite  of  the  diminished  production  the  prices  instead 
of  rising  have  experienced  a  fall  owing  to  the  keen  com- 
petition of  Russian  with  American  petroleum. 

At  Baku,  in  Russia,  the  production  is  very  great,  and 
even  exceeds  the  demand.  Xo  greater  proof  of  this  fact 
can  be  evidenced  than  the  low  prices  lately  quoted,  viz., 
\  copeck  per  poud  (36  lb.  avoirdupois)  for  raw  petroleum, 
and  7  copecks  free  on  radway  trucks  for  refined  petroleum. 
During  the  first  nine  months  of  1  892  the  production  of  raw 
petroleum  in  the  Apsheron  Peninsula  amounted  to 
213,560,1.j7  pouds,  as  compared  with  213,056,000  pouds 
for  the  corresponding  period  of  1891. 

The  present  depressed  condition  of  the  petroleum  market 
in  Russia  will  be  improved,  it  is  expected,  by  the  formation 
of  the  syndicate  that  has  been  constituted  by  the  seven 
principal  producers  of  petroleum  at  Baku  under  the 
presidency  of  MM.  Nobel  freres. 

With  respect  to  petroleum  production  at  Baku,  Mr.  P. 
Stevens,  Her  Majesty's  Consul  at  Batoum,  in  a  report  to 
the  Foreign  Office,  dated  the  1st  March,  states  that  an  oil 
well  has  recently  commenced  to  flow  at  Baku,  which  at  its 
present  rate  of  production,  considerably  exceeds  the  daily 
output  of  all  the  largest  wells  that  have  hitherto  been  in 
activity  in  the  Apsheron  Peninsula. 

It  is  estimated  that  the  well  in  question  is  delivering  as 
near  as  possible  1,000,000  pouds,  or  17,742  tons,  of  crude 
oil  a  day,  but  owing  to  the  almost  insurmountable  difficulties 
experienced  in  getting  a  flow  of  this  magnitude  under 
control,  most  of  the  oil  is  running  to  waste  into  an  adjoining 
lake  known  by  the  name  of  Romani. 

The  well  is  situated  from  a  quarter  to  half  a  mile  further 
eastward  on  the  Peninsula  than  any  of  the  other  wells,  and, 
it  would  appear,  opens  up  a  fresh  territory,  comprising 
several  hundred  acres  of  land  from  which  no  oil  has  as  yet 
been  extracted. 

From  the  point   of  view  of  the  importance  of  the  produc- 
tion, the  petroleum  supplies  of  Canada  take  the  third  place. 
From  the  1st  January  to  the  30th  November  1891,  192,700 
barrels  of  raw  petroleum,  and  248,025  barrels  of  refined  I 
■were  exported  ;  during  the  same  period  of  1892  these  ship     I 
ments  amounted  to  182,371  and  279,823  barrels  respectively. 


a  total  production  iu  the  first  11  months  of  189 1  equivalent 
to  80.'),6H7  barrels  of  raw  petroleum,  and  in  1H92  to  9 17, .161 
barrels.  As  was  stated  in  the  Jinard  of  Tradi-  Jonrmil 
for  .January  last,  petroleum  has  been  found  iu  (Quebec,  Nova 
Scotia,  and  New  Hrunswick,  and  particularly  in  the  North- 
West  Territories,  where  it  seems  certain  that  there  is  an 
immense  unexplored  oil  region.  It  is,  however,  in  the 
county  of  Lambton,  Ontario,  whence  most  of  the  oil  has 
been,  and  still  is,  obtained  ;  the  township  of  Enniskillcn  is 
one  of  the  largest  oil-producing  districts,  and  the  oil  is 
obtained  there  at  a  depth  of  from  370  to  500  feet.  The 
first  flowing  well  wiis  struck  in  February  1HC2,  and  before 
October  of  the  same  year  there  were  no  less  than  35  wells. 
As  there  was  no  accommodation  for  the  storage  of  this 
enormous  flow,  there  was  a  frightful  amount  of  waste,  and 
it  is  calculated  by  one  authority  that  between  the  dates 
mentioned  no  less  than  5,000,000  barrels  of  oil  floated  of! 
upon  the  water  of  a  neighbouring  creek. 

The  petroleum  supplies  of  the  island  of  Sumatra  have 
only  recently  been  exploited.  The  product  of  one  district 
amounted  to  20,000  ten-gallon  boxes  in  a  year.  According 
to  the  most  recent  analyses*  the  Laugkat  petroleums  are 
of  excellent  quality,  and  moreover  they  are  derived  from 
lands  the  extent  of  which  is  40  times  greater  than  those  in 
Russia. 

According  to  official  statistics,  published  by  the  Austrian 
Minister  of  Agriculture,  there  were  in  Galicia  in  the  year 
1891,  199  establishments  engaged  in  the  production  of 
petroleum,  and  79  ozokerite  mines,  supplying  together  a 
total  quantity  of  93,875  tons  of  an  estimated  value  of 
491,000/. 

In  Italy  and  France  petroleum  is  obtained  by  the  distilla- 
ti3u  of  bituminous  schist.  In  1891  the  Italian  production 
was  1,155  tons  of  petroleum,  while  in  France  the  amount 
of  the  product  for  1889  was  194,000,  as  compared  with 
174,000  in  1888. 

The  yield  in  Roumania  barely  attains  a  value  of  2,400/., 
although  this  amount  might  easily-  be  increased,  seeing  that 
there  are  vast  numbers  of  beds  from  which  it  can  be  obtained, 
and  that  the  oil  itself  is  of  excellent  quality.  The  explana- 
tion of  the  small  supply  lies  in  the  fact  that  the  government 
insists,  in  the  case  of  crown  lands,  upon  the  payment  of  a 
royalty  immediately  upon  the  signing  of  the  contract,  and 
even  before  any  petroleum  has  been  found. 

The  petroleum  beds  in  Peru  are  of  vast  extent  and  are 
beginning  to  attain  considerable  importance.  The  London 
and  Pacific  Petroleum  Company  have  works  extending  over 
a  distance  of  two  miles  along  the  coast,  and  own  26  wells 
which  are  in  working,  having  a  depth  of  from  70  to  500 
feet,  and  producing  900  barrels  a  day. 

In  the  Argentine  Republic,  12  pits  have  been  sunk  in  the 
department  of  Lujan,  province  of  Mendoza,  of  which  three 
have  yielded  excellent  results.  The  company  working  these 
mines  since  1890  have  produced  about  1,500  tons  of 
petroleum. 

In  the  republic  of  Ecuador  numerous  petroleum  beds  are 
known  to  exist,  and  these  are  of  considerable  extent.  In 
certain  places  the  oil  springs  from  the  ground  and  forms 
pools  and  streams  which  eventually  find  their  way  into  the 
sea.  A  syndicate  has  recently  been  formed,  with  the  object 
of  obtaining  the  concessiou  of  these  sources  of  petroleum. 

In  British  Burma  it  appears  from  a  report  by  Dr.  Fritz 
Noetling,  Geological  Survey  of  India,  a  resume  of  which  was 
published  in  the  Board  of  Trade  Journal  (this  Journal, 
Nov.  1892)  p.  950,  that  there  are  nosv  602  petroleum  wells, 
an  increase  of  92  since  1888,  but  there  are  distinct  signs  of 
exhaustion.  The  fact  that  the  aggregate  production  of  the 
richer  wells  has  fallen  off,  while  that  of  the  poorer  ones  has 
increased,  although  many  new  wells  have  been  opened,  is 
rcardcd  as  the  surest  indication  of  the  approaching  decline 
in  the  industry.  The  drilled  wells  worked  by  the  Burma 
Oil  Company  and  the  Burma  Oil  Syndicate  have  given  very 
satisfactory  results.  In  1890  the  total  out-turn  amounted 
to  over  3,670,000  viss. ;  but  the  rate  of  progress  during 
1888,  1889,  and  1890,  has  not  been  maintained  during  the 
past  two  years.     The  history  of  the  industry  shows  that  the 


•  See  Report  on  the  Comparative  Tests  of  American,  Russian, 
and  Sumatra  Oils,  this  Journal,  Jlarch  1S9.3,  p.  255 
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production  of  the  oil  field  steadily  increased  from  the 
beginning  of  the  century  until  about  1873,  when  it  began  to 
decline,  rising  again  iu  1885  and  coming  practically  to  a 
standstill  in  IS91.— Ibid. 

Some  Misconceptioxs  Coxcerxixg  Asbestos. 

During  the  past  decade  the  uses  of  asbestos  have  become 
■widely  extended,  and  consequently  brought  to  the  knowledge 
of  the  great  majority  of  those  who  live  within  range  of  our 
industrial  centres.  As  a  result  of  the  wide  applications  of 
this  substance  and  of  the  interest  excited  in  the  minds  of 
many  by  a  '•  stone  "  which  may  be  teased  out  into  a  fluffy 
mass  resembling  silk  or  cotton,  there  has  arisen  a  somewhat 
extensive  literature  of  asbestos.  This  is  scattered  through 
geological,  chemical,  technical,  and  even  religinus  publica- 
tions, while  there  have  appeared  one  or  two  not  unpretentious 
volumes  devoted  entirely  to  this  mineral.  In  these  there 
are  frequent  statements  which  clearly  indicate  that  the 
writers  entertained  serious  misconceptions,  and  to  call 
attention  to  some  of  these  is  the  object  of  this  paper. 

1.  There  is  a  misconception  as  to  the  mineralogical 
character  of  asbestos,  and  this  has  arisen  from  the  use  of 
the  name  in  a  somewhat  generic  sense.  Dana  in  his 
"  Mineralogy  "  says  that  asbestos  is  a  finely  fibrous  form  of 
hornblende,  but  much  that  is  so-called  is  fibrous  serpentine. 
This  statement  seems  to  divide  manj-  of  our  writers  into 
two  camps,  the  one  calling  the  mineral  a  variety  of  horn- 
blende, the  other  proclaiming  its  serpentiuous  character. 

The  Canadian  province  of  Quebec  produces,  it  is  estimated, 
about  85  per  cent,  of  the  world's  supply,  the  balance  coming 
principally  from  Italy.  The  products  of  these  two  countries 
are  known  the  world  over  as  asbestos,  and  it  is  not  unreason- 
able, therefore,  to  ask  that  they  be  allowed  to  appropriate  the 
name,  even  though  they  be  of  other  composition  than  the 
mineral  to  which  mineralogists  originally  applied  the  term, 
and  that  other  minerals,  if  such  there  be,  used  for  similar 
purposes  be  otherwise  designated. 

The  asbestos  of  commerce  is  a  hydrated  magnesian 
silicate  of  the  same  composition  as  ordinary  serpentine  rock  ; 
in  other  words,  it  is  fibrous  serpentine.  It  is  curious  to  note, 
however,  that  the  Canadian  miners  working  continually 
among  serpentine  and  nothing  else  have  fallen  upon  the 
word  hornblende,  and  apply  it  to  very  coarsely  fibrous  and 
polished  serpentine,  such  as  is  often  met  with  along  lir.es  of 
faulting. 

2.  The  second  misconception  is  in  reality  but  a  special 
case  of  the  first ;  it  is  to  the  effect  that  Canadian  and 
Italian  asbestos  are  different  minerals.  In  the  early  days 
of  the  asbestos  industry,  Italy  was  the  only  source  of 
supply,  and  immediately  prior  to  the  discovery  of  the 
Canadian  deposits  a  powerful  company  had  been  formed, 
and  had  succeeded  in  bringing  under  one  control  the 
numerous  small  mines  of  the  Italian  district.  Under  the 
circumstances  it  is  not  to  be  wondered  at  that  the  Canadian 
fibre  found  no  favour  in  the  eyes  of  the  owners  of  the 
Italian  mines.  The  Canadian  mineral  was  declared  to  be 
far  inferior  to  the  Italian  ;  the  latter,  it  was  maintained,  is 
true  asbestos,  while  the  former  is  only  fibrous  serpentine. 
As  a  matter  of  fact  the  two  minerals  are  practically  of  the 
same  composition,  as  is  shown  by  the  following  results  of 
analysis  of  fair  samples  recently  made  by  myself : — Italian  : 
Silica,  40-30  ;  magnesia,  43-37  ;  ferrous  oxide,  0-87  ; 
alumina,  2-27;  water,  12-72;  total,  100-53.  Canadian: 
Silica,  40-57;  magnesia,  41-50;  ferrous  oxide,  2-81; 
alumina,  0-90  ;  water,  13-55;  total,  99-33. 

Canadian  asbestos  has  largely  displaced  the  Italian,  not 
because  of  difference  in  composition,  but  by  reason  of  the 
greater  ease  with  which  the  former  can  be  wrought  into  the 
various  forms  required  in  the  arts. 

3.  The  third  misconception  is  that  asbestos  is  in  nowise 
affected  by  heat.  This  is  set  forth  in  such  statements  as 
"  temperatures  of  2000^  to  3000°  are  easily  withstood," 
and  "  a  mineral  which  has  been  successfully  exposed  to  a 
heat  of  4500"  and  .5000°  F."  Now  what  are  the  facts  of 
the  case  ?  It  is  true  that  a-bestos  is  infusible  except  at 
very  high  temperatures,  but  it  is  equally  true  that  only  a 
very  moderate  degree  of  heat,  heating  to  low  redness  in  a 
platinum  crucible,  for  instance,  is  required  to  entirely 
destroy  the  flexibility  of  the  fibre  and  render  it  so  brittle 


that  it  may  be  crumbled  between  thumb  and  finger  as 
readily  as  a  piece  of  biscuit.  In  this  connection  one  is 
reminded  that  the  ancients  are  said  to  have  possessed 
asbestos  napkins  which  they  cleansed  by  means  of  fire,  and 
that  Charlemagne  in  like  manner  cleansed  his  tablecloth  to- 
the  delight  of  his  warrior  guests.  It  is  not  improbable 
that  these  statements  are  to  a  large  extent  mythical  j 
certainly,  if  true,  the  articles  in  question  were  not  made  of 
asbestos,  the  hydrated  magnesian  silicate. 

4.  The  fourth  misconception  is  that  asbestos  is  possessed 
of  high  non-conducting  qualities.  This  is  perhaps  the 
gravest  and  most  widely  spread  of  the  several  misconcep- 
tions, and  is  held  b^"  many  who  should  know  better.  As 
an  example  of  the  manner  in  which  this  last  misconceptiot> 
is  set  forth,  I  may  cite  the  following  from  an  address  of  a 
well-known  geologist :  "  Among  the  most  important  pro- 
perties of  asbestos  is  that  of  non-conductivity  or  its  power 
of  resisting  the  action  of  heat."  Here  we  have  the  mis- 
conception clearly  stated ;  it  is  that  because  asbestos  i& 
infusible  it  must  of  necessity  be  a  good  non-conductor. 
The  truth  is  that  asbestos  itself  is  a  very  poor  non- 
conductor, as  any  one  maj-  prove  by  placing  a  vessel  of 
water  on  a  sheet  of  asbestos  cardboard,  and  applying  heat 
from  below,  or  more  simply  still  by  placing  a  piece  of  wood 
on  a  sheet  of  asbestos  millboard  on  a  hot  stove.  If, 
however,  asbestos  is  teased  out  and  worked  into  a  fluffy 
mass  we  then  obtain  a  non-conducting  material,  but  it  is- 
the  air  inclosed  by  the  fibres  that  is  the  real  non-conductor, 
the  asbestos  serving  simply  to  entangle  the  air.  The  use 
of  asbestos  in  the  manufacture  of  non-conducting  coverings 
for  boilers,  &c.,  is  due  to  its  fibrous  texture  and  its 
iufusibility.  The  latter  property  gives  it  a  decided 
advantage  over  hair  and  other  fibrous  materials  which  char 
under  continued  exposure  to  heat,  while  the  exceeding 
flexibility  of  its  fibres  gives  it  a  like  decided  advantage 
over  mineral  wool  and  other  fibrous  but  brittle  mineral 
substances. 

The  removal  of  the  misconceptions  to  which  attention 
has  been  called  will  in  no  respect  tend  to  decrease  the  uses 
of  asbestos,  for  the  mineral  has  a  sufliciency  of  good 
quality  of  its  own  to  maintain  and  increase  the  demand  ; 
while,  on  the  other  hand,  a  true  conception  of  its  nature 
and  properties  will  prevent  its  use  under  conditions  where 
only  disappointment  can  follow  ;  a  circumstance  which  in 
the  end  would  tend  to  bring  discredit  upon  a  most  valuable 
mineral. — Eng.  and  Mining  Journal. 

Quicksilver  Mining  in  Califokni.a.. 

Quicksilver  mining  in  California,  which  began  with  the 
discovery  of  the  New  Almaden  and  adjoining  mines,  and 
which  was  stimulated  by  the  discoveries  of  great  bodies  of 
argentiferous  ore  in  Nevada  and  elsewhere,  the  reduction  of 
which  necessitated  the  consumption  of  large  quantities 
of  the  mobile  metal,  has  been  on  the  decline  for  many  years. 
The  great  bonanzas  of  the  New  Almaden  and  the  New  Idria 
have  been  exhausted,  and  no  new  mines  which  can  equal 
their  former  production  have  been  discovered.  In  addition, 
the  quantity  consumed  by  the  reduction  of  silver  ores  has 
decreased,  lead  smelting,  hyposulphite  lixiviation.  and  other 
processes  which  require  no  mercury  having  entered  the  field 
and  supplanted  to  a  great  extent  the  amalgamation  plants, 
which  were  the  only  custom  works  in  early  days.  Still,  the 
industry  is  not  dead  by  any  means,  and  strong  attention  is 
being  paid  in  California  to  the  working  of  its  minor 
deposits,  which  a  few  years  agv)  were  considered  of  too  lO'W 
grade  or  too  small  to  be  profitable. 

The  largest  annual  production  of  quicksilver  in  California 
was  79,396  flasks  in  1877,  and  the  highest  price,  1-55  dels, 
per  pound,  was  reached  in  1874-75.  The  price  in  1879 
declined  to  33  cents,  the  lowest  ever  reached  ;  it  averaged 
58-1  cents  in  1892. 

Exportations  to  Great  Britain,  Chili,  Peru,  Australia,  and 
Xew  Zealand,  which  countries  formerly  bought  large 
quantities  of  the  quicksilver,  have  practically  ceased,  while 
those  to  China  diminished  from  36,958  flasks  in  1879  to 
none  during  the  past  year. 

Notwithstanding  this  decreased  demand,  the  production 
during  1892  was  greater  than  in  either  1890  or  1891.  It 
reached  27,993  flasks,  as  against  some  22,300  flasks  in  each. 
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of  the  two  previous  years.  Of  this  the  p[reater  portion 
dime  from  four  mines — the  New  .Vhniiden,  producing  5,5C3 
tlasks ;  tlie  Xai)a  Cousolidated,  5,G80  flasks ;  the  Great 
'A'estern,  ."i.SG?  flasks;  and  the  Morabel,  formerly  the 
Bradford,  :!,-J08  flasks. 

This  last-uanu-d  mine  is  considered  a  promising  one.  It 
was  purchased  by  the  late  Thomas  IJell,  J.  15.  Itandol,  and 
others  in  tiie  early  part  of  1892,  and  while  it  Las  not  as  yet 
produced  startlingly  large  quantities,  it  is  believed  that  it 
will  soon  be  the  greatest  California  producer.  New  develop- 
nients  are  said  to  have  been  made  in  tlie  Ciuadalupe  district, 
Santa  Clara  County,  in  1H'J2,  but  these  iiave  not  been 
confirmed.  The  outlook  for  this  industry  does  not  seem  to 
be  poor.  Of  late  the  niiirket  price  has  been  fairly  steady, 
and  the  demand,  wliiie  limited,  is  sulhcient. 

New  furnaces,  with  labour-saving  de\  ices,  and  those  for 
almost  perfect  fume  condensation,  have  allowed  the  working 
of  extremely'  low-grade  ore,  and  as  a  consequence  many  of 
those  mines  which  formerly  proved  unprofltable  are  now 
attracting  attention.  There  is  yet  a  considerable  area  of 
the  Coast  Itange,  to  which  these  deposits  seem  to  be 
confined,  in  which  other  bodies  may  be  discovered. — Ibid. 

Thk  Tyne  Chemical  Tkade. 
The  following  list  has  been  specially  abstracted  from  the 
yearly  analysis  made  by  the  Tyne  Improvement  Commis- 
sioners of  the  goods  imported  and  exported  from  the  Tj-ne. 
As  the  figures  include  coastwise  shipments,  the  coast- 
wise total  is  given  as  well  as  the  total  for  the  year,  the 
difference  being  the  amount  of  the  foreign  imports  or 
exports  respectively.  The  annual  total  for  the  previous 
year  is  also  given  for  the  purposes  of  comparison. 

Imports. 


Description  of  Goods. 


Total. 


Coastwise. 


1892. 


1891. 


Candles 

Barytes 

Copperas 

Nitre  cake  and  salt  cake  . 

Soap 

Arsenic 

Unenumerated  chemicals 

Glucose 

Drysalters'  stores 

Litharge  and  colours 

Ochre 

Nitrate  of  soda 

Phosphates 

Burnt  sulphur  ore 

Sulphur  ore 

Salt 

Oils  (mineral) 

Oils  (other  sorts) , 

Mineral  tar  and  pitch 

Margarine 

Cutch 

Esparto  grass 

Resin 

Sumaj 

Tar  and  pitch 

Valonia 


Tons. 
1,036 

1,823 

123 

2,.^5 
301 
659 
130 

4,369 
653 


x.ms. 
1,050 


2,849 
123 


301  -^ 
1,309  ) 

57S 

5,006 

988 


Tons. 
1.357 

2,426 

1 

6,178 
2,342 

2,543 

777 

5,379 

979 


206 

1            2S0 

431 

4S 

j          6,150 

6,346 

253 

17,916 

12,884 

67,715 

69,593 

73,618 

73,174 

75,686 

65,065 

75,155 

88,456 

6,145 

18,137 

2;3,989 

3,398 

4.115 

4,850 

922 

1,006 

1,397 

•• 

1,560 

1,755 

3 

5 

5 

11,546 

9,929 

27 

3,623 

3,139 

21S      1 
Bai-rels. 

4S7      ' 
Tons.      1 

49      1 

273 
Barrels. 
6,436 
Tons.      , 
69 

289 

Barrels. 

7,435 

Tons. 

92 

Exports, 


.Vlkali  and  soda  asli '  1,276 

Alum  and  alum  cake '  2,913 

Ammonia  and  salauimoniac.  25 

Arsenic .>. 

•  •••  j 

Baiytes  Ccarbonate  and  sul-  I  1,276 
_  I)h;.tcj.                                      ! 

Soiliiim  bicarbonate I  n 

Bleaching  powder I  i»,i;oi 

Caustic  soda 8,824 

Copperas I  122 

Flpsom  salts 70 

.Sodium  hyposulphite 455 

Magnesia..! m 

Manganate  of  s.oda uh 

Manure 7,472 

Sodium  nitrate 113 

Potash 27 

Pearl  hardening  and  gypsum  542 

Soap .2(;4 

Soda  crystals .o0,742 

Sodium  sulphate 115 

Sulphur 1,012 

Silicate  of  soda 91 

Unenumerated  chemicals..,  207 

Glue 21 

Litharge zw 

Red  and  wliite  lead  and  paint  14,078 

Oil,  varnish,  and  turpentine.  6,562 

Paper 5,073 

Salt 175 

Slag  and  mill  cinders '  476 

Ochres c 

Tar,  pitch,  and  resin |  219 

Venetian-red 34 

Vinegar  and  acids I 


Tons. 
10,588 

Tons. 
14,219 

.3,529 

■3,4A4 

2,232 

2,220 

:;■>■> 

1.32 

C,007 

5,212 

26 

52 

2s,725 

27,.'>-,0 

20,320 

20.753 

311 

564 

83 

2S6 

91 G 

566 

316 

261 

108 

9  IS 

22,05 

19,86S 

285  -i 

38  ) 

f>91 

1..353 

2,522 

273 

78 

54,584 

64,658 

4,563 

3,015 

10,203 

9,324 

505  •) 

1,7»5 


"22 

20 

W.) 

S4l 

19,998 

19,424 

6,900 

4,302 

5,548 

6,*t4 

201 

162 

977 

.. 

65 

100 

645 

1,946 

72 

168 

75 

76 

It  is  interesting  to  know  to  what  countries  the  larger 
shipments  of  the  more  important  items  go  or  come,  and  we 
have  therefore  appended  the  following  special  analvsis  : — 

Imports. — The  chief  source  of  barytes  was  Belgium  and 
Holland,  from  which  1,016  tons  were  shipped.  Of  the 
glucose  imported,  489  tons  were  from  U.S.A.  Of  phos- 
phates 12,348  tons  were  from  African  ports,  4,078  from 
Holland  and  Belgium,  1,237  from  France.  Of  sulphur  ore 
42,772  tons  came  from  Spain,  and  30,402  from  I'ortuo-al. 
Of  salt  10,007  tons  were  imported  from  Germany.  Of 
mineral  oils  9,411  tor>s  came  from  U.S.A.,  and  2,139  from 
Eussia.  Of  margarine  1,549  tons  came  from  Holland  and 
Belgium. 

E.vporfs. — The  largest  shipments  of  alkali  were  to 
Sweden,  to  which  country  2,065  tons  were  sent,  followed  bv 
1,652  to  U.S.A.,  1,101  to  Germany,  1,009  to  Holland  and 
Belgium.  Of  bleaching  powder  6,415  tons  were  sent  to 
Russia,  3,770  to  Belgium  and  Holland,  and  3,24  8  to 
Germany.  Of  caustic  soda  2,831  tons  went  to  the  U.S.A. 
2,419  to  Kussia,  and  1,996  to  Italy  and  Malta.  Of  soda' 
crystals  the  largest  shipments  went  to  U.S.A.,  amounting  to 
1.565  tons.  Of  sulphur  Sweden  took  2,615  tons,  Norway 
2,212,  and  Holland  ani  Belgium  2,146  ;  none  was  sent  to 
U.S.A. — Chemical  Trade  Journal. 
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Cost  of  Treating  Loxdon  Sewage. 

At  a  recent  meeting  of  the  London  County  Council  the 
annual  tinancial  statement  was  presented,  includinfi:  the 
estimated  amount  required  during  the  coming  municipal 
year  for  chemicals.  Ttie  following  is  the  list: — Barking 
Outfall. — Lime:  Four  grains  per  gallon  on  130,000,000 
gallons  (including  storm-water) — 12,000  tons,  at  16s.  per 
ton,  9.GO0Z.  Iron  :  One  grain  per  gallon  on  above  quantity 
— 3,000  tons,  at  30s.  per  ton,  4,500/.  Manganate  of  soda  : 
One  grain  per  gallon  on  above  quantity  during  90  daj's — 
375  tons,  at  16Z.  per  ton,  6,000/.  Sulphuric  acid  :  One  grain 
per  gallon  on  above  quanti'y  during  90  daj's — -37.J  tons,  at 
IZ.  14s.  per  ton,  637/. — 20,737/. ;  less  manganate  of  soda  in 
stock— 121  tons.at  16/.  per  ton,l,936Z.— 18,801/.,  say  18,800/. 
Crossness  Outfall. — Lime :  Four  grains  per  gallon  on 
100,000,000 gallons  (including  storm-water)— 9,311  tons,  at 
16s.  per  ton,  7,449/.  Iron  :  One  grain  per  gallon  on  above 
quantity — 2,328  tons,  at  30s.  per  ton,  3,492/.  Manganate 
of  soda  :  One  grain  per  gallon  on  above  quantity  during  90 
days— 287  tons,  at  16/.  per  ton,  4,592/.  Sulphuric  acid  :  One 
grain  per  gallon  on  above  quantity  during  90  days — 287 
tons,  at  34s.  per  ton,  488/. — 16,021/.;  less  manganate  of 
soda  in  stock— 7  tons,  at  16/.  per  ton,  112/. — 15,909/.,  say 
15,910/.  Sewerage  and  drainage  (storm  overflows). — 
Manganate  of  soda :  170  tons,  at  16/.  per  ton,  2,720/. 
Sulphuric  acid:  170  tons,  at  34s.  per  ton,  289/. — 3,009/.  ; 
less  manganate  of  soda  in  stock — 65  tons,  at  IG/.  per  ton, 
1,040/.— 1,969/.,  say  1,970/.  Total  for  chemicals,  36,680/. 
The  use  of  manganate  of  soda  at  the  outfalls  is  contingent 
upon  the  coudition  of  the  river. — Chemist  and  Druggist. 

An  Alleged  New  Metal. 

Professor  .Toplin,  the  assayer  to  the  Federal  Government, 
who  is  attached  to  the  Missouri  ilineralogical  School,  has 
analysed  the  aerolite  from  the  direction  of  the  constellation 
Perseus,  which  recently  struck  the  John  Brown  statue 
Electric  fusion  disclosed  that  25  per  cent,  consisted  of 
an  unknown  metal  with  lines  in  the  spectrum  which  are 
assigned  to  the  hypothetical  element  peculiar  to  the  sun,  to 
which  the  name  of  helium  has  been  given. — Standard. 

Articles  of  Interest  to  TECHMOLOGisrs. 

The  following,  in  the  Board  of  Trade  Journal  for 
April,  will  repay  perusal:  — 

"  Russian  Sugar  Production  " p.  398 

"  French  Coal  Production  " p.  406 

"  Mexican  Silver  Lead  Mines  " p.  413 

"  Australian  Coal  Production  " p.  415 

"  Tariffs  of  the  Portuguese  Colonies  " p.  439 

"  Tin-Plate  Industry  in  the  United  States  "...  p.  472 


The  Portland  Cement  Industry  in  Europe. 

The  first  kcown  cement  factory  in  England  was  nt 
Northfleet,  on  the  Thames  ;  another  was  built  about  1825. 
For  many  years  the  manufacture  of  Portland  cement  made 
no  advance.  Owing  to  the  crude  process  used  then, 
this  ne>v  product  was  looked  upon  with  great  suspicion. 
In  1850  four  factories  only  were  engaged  in  the  manufacture 
of  Portland  cement ;  hut  from  1860  this  industry  increased 
until  the  quantity  manufactured  iu  England  exceeds 
8,300,000  bbls.  a  year.  The  annual  production  of  the  most 
important  English  cement  works  is  about  as  follows  : 
White  Brothers,  550,000  bbls. ;  Knight,  Bevan,  and  Sturge, 
450,000;  Lee,  Son,  &  Smith,  450,000 ;  Burhani,  450,000; 
Robins,  450,000  ;  Johnson,  330,000. 

The  process  of  manufacture  used  in  England  is  A'ery 
much  the  san^e  as  it  was  20  years  ago.  Few  improvements 
have  been  realized.  The  raw  materials  used  in  England  are 
chalk  and  clay,  both  very  pure  and  readil}'  miscible  in 
water.  The  quality  of  the  raw  materials  is  considered 
perfect,  and  this  explains  how  with  inferior  methods  of 
manufacture  English  manufacturers  succeed  in  producing  a 
satisfactorj'  cement. 

Only  one  quality  of  cement  is  made  in  English  factories 
and  this  includes  the  whole  output  of  a  kiln,  less  the  under- 


burnt  clinkers  picked  hy  hand  with  more  or  less  care.  But 
there  are  different  commercial  qualivies  of  cement  according 
to  the  fineness  of  grinding.  (Jntil  a  few  years  ago  the 
English  cement  was  put  on  the  market  just  as  it  comes 
from  the  mills.  The  sifting  operation  did  not  exist,  and  the 
result  was  that  the  cement  usually  left  a  residue  of  13  aud 
20  per  cent,  ou  the  No.  50  sieve,  aud  25  to  30  percent,  on 
the  Xo.  80  sieve.  The  progress  in  grinding  made  in  other 
P-uropean  factories  has  led  English  nianufactui-ers  to  improve 
their  own  grinding  facilities,  but  s'ill  the  English  cement,  as 
a  rule,  is  far  from  being  as  finely  ground  as  the  German  and 
French  Poith'.nd. 

The  manufacture  of  Portland  cement  was  introduced  iu 
Germany  b}-  Mr.  H.  Bleibtreu,  who,  in  1852,  established  at 
Stettin  the  Zulchow  works,  which  made  from  25,000  to 
30,000  bbls.  a  year  until  1856.  He  built  at  about  the  same 
time  another  cement  mill  at  Obercassel,  near  Bonn  on  the 
Rhine.  These  two  I'stablishments  still  exist  and  produce 
yearly  from  1 00,000  to  200,000  bbls. 

New  works  were  built  soon  after,  and  there  are  now  no 
less  than  60  large  Portland  cement  works ;  the  annual 
production  in  Germany  is  about  the  same  as  in  England. 
8,500,000  bbls.  The  production  of  the  most  important 
German  cement  works  is  about  as  follows  :— Alsen  &  Son, 
Hamburg,  550,000  bbls. ;  Dyckerhoff  &  Son,  Amoneburg, 
500,000  ;  Germania  Cement  Fabrik,  Manske  &  Co  ,  450,000  ; 
Schifferdecker,  at  Heidelberg,  450,000  ;  Maunheiraer,  at 
Mannheim,  450,000 ;  Pommerscher,  Guistorp,  at  Stettin, 
400,000. 

The  development  in  Germany  of  the  cement  industry  is 
not  due,  as  in  England,  to  thi-  favourable  qualify  of  the  raw 
materials ;  on  the  contrary,  in  many  of  the  German  works 
the  materials  used  are  difficult  to  handle,  but  German 
manufacturers  have  made  great  efforts  to  produce  an  article 
of  reliable  quality,  and  to  develop  in  their  works  the  most 
progressive  methods  of  manufacture.  They  have  organised 
themselves  into  a  public  association ;  they  admit  foreign 
manufacturers  among  them,  and  in  their  meetings  they 
discuss  questions  relating  to  the  manufacture  and  quality 
of  cement.  Thus  the  researches  and  studies  made  iu  one 
establishment  serve  all  others.  This  association  of  manu- 
facturers is  one  cause  of  the  development  of  the  cement 
industry  in  Germany  during  these  last  few  years. 

The  works  of  Messrs.  Dyckerhoff  &  Son,  at  Amoneburg, 
near  Biebrich-ou-the-Rhine,  were  built  in  1863;  within  a 
few  years  the  annual  production  attained  100,000  bbls. ;  in 
1883*  the  output  was  400,000  bbls.,  and  now  the  yearly 
production  is  500,000  bbls.  The  raw  materials  used  here 
are  nearly  pure  but  very  hard  carbonate  of  lime  which  is 
found  in  the  vicinity  of  the  works,  aud  a  certain  marl  very 
rich  in  clay,  which  comes  from  Florsheim  to  the  works  by 
boat.  These  matei'ials  are  often  analysed  and  the  propor- 
tions of  their  admixture  carefully'  determined.  The 
laboratory  of  this  establishment  deserves  special  mention. 
Its  installation  is  perfect,  and  the  experiments  which  are 
made  under  the  supervision  of  Mr.  R.  Dyckerhoff  and 
Dr.  Schuman  have  contributed  a  great  deal  iu  Germany  to 
enlighten  manufacturers  and  users  on  the  properties  of 
Portland  cement. 

In  France  the  Portland  cement  industry  did  not  grow  as 
rapidl}-  as  in  England  or  Germany.  In  1880  the  whole 
production  hardly  exceeded  750,000  bbls.  a  year ;  it  is  now, 
however,  1,800,000  bbls.  It  was  only  in  about  1850  that 
Portland  cement  commenced  to  be  used  iu  France,  when 
Messrs.  Dupont  and  Demarle  started  the  manufacture  at 
Boulogne-sur-Mer  in  the  North.  They  had  previously 
spent  several  years  in  experiments  to  find  out  the  best  way 
to  use  the  chalk  marl,  in  that  vicinity,  which  is  still  the  raw 
material  they  use.  In  a  comparatively  short  time  Mr. 
Demarle  succeeded  m  finding  a  process  so  perfect  that  it  is 
still  followed  and  the  composition  of  the  cement  has  not 
been  changed. 

The  reputation  of  the  cement  manufactured  at  Boulogne  is 
inferior  to  none  in  Europe.  The  works  of  the  Company  of 
French  cements  alone  manufacture  abDut  800,000  bbls.  a 
year,  being  the  largest  of  the  kind  in  the  world. 

In  Russia  the  first  cement  works  were  built  at  Polen  in 
1857.  There  are  now  12  of  importance;  8  of  them  make 
Portland    cement,    the    others    only  natural  cement.     The 


April -iiMSos.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEIVnCAL  INDUSTRY. 


391 


total  production  of  Portland  cement  in  Russia  is  about 
900,000  bl>l<.  a  year.  The  tliree  larjicst  works  are  : 
Scliinidt,  at  l!i.<,'a,  1  JO.OOi)  bbls. ;  Port-Kuudii,  Eshstand, 
110,01)0;   dindziec,  Tolen,  140,000. 

Ill  Bclgiuiu  tlioi-e  aro  four  Portlaud  cement  works,  making 
altdf^cther  about  800,000  bbls.  a  year,  the  largest  being 
those  of  the  Societe  .Vnonyme  de  Niel,  Kiippel,  making 
4(>0,000  bbls.  yearly. 

Ill  Italy  the  inanufuctiire  of  Porthinil  co'nent  does  not 
propcrlv  exist.  Several  works  iiiak(!  a  kind  of  natural 
rortlaiid  cement  by  burning  cement  rock  to  a  little  higlier 
point  than  common  cement.  The  two  large-it  factories  are 
located  at  C'azule  and  Hergamo.  In  Switzerland  there  are 
several  Portland  cement  works,  but  a  so  called  natural 
Portland  cement  is  mostly  what  they  mannfaeture.  In 
Austria  there  are  only  a  few  establishments  producing 
Portland  cement,  and"  their  product  has  accjuired  little 
reputation.  There  are  tive  Portland  cement;  works  in 
Denmark,  and  their  ou([uit  readies  .300,000  bbls.  a  year. 
In  Sweden  four  factories  produce  annually  425,000  bbls. 
One  establishment  in  Norway  makes  80,000  bbls. 

The  total  annual  production  of  Portland  cement  in 
Europe  is  estimated  at  20,000,000  bbls. — En<j.  and  Mining 
Journal. 


A  Che-mical  Factory  ix  the  Tkansvaat.. 

The  Johannesburg  Star  gives  particnlars  of  a  new  factory 
for  sulphuric  acid  manufacture,  known  as  the  "  Transvaal 
Chemical  Works,"  which  has  just  l)een  erected  at  Knight's 
Dam,  in  the  Transvaal  Republic,  close  to  the  Hungarian 
Ore  Reduction  Company's  factory.  The  factory  is  under 
the  management  of  a  Mr.  Bagsliawe,  who  has  had  experience 
of  similar  work  in  Scotland  and  elsewhere.  The  works  will 
be  of  great  advantage,  it  is  thought,  to  the  gold-fields  ;  they 
will  use  the  pyrites  obtained  in  treating  the  ore,  and  supply 
the  gold  companies  with  the  sulphuric  acid,  of  which  they 
require  large  quantities.  There  are  four  lead  chambers; 
measuring  130  ft.  by  90  ft.,  and  from  12  ft.  to  14  ft.  high, 
erected  by  English  workmen. —  Chemist  and  Dniggi^t. 


Glycerine  as  an  Aliment. 

Last  February  the  Paris  Prefect  of  Police  consulted  the 
Council  of  Hygiene  with  a  view  of  learning  if  it  is  feasible 
to  allow  preparations  containing  from  20  per  cent,  to  40  per 
cent,  of  glycerine  to  be  sold.  M.  Riche  was  delegated  to 
study  the  subject,  and  he  has  just  isbued  an  interesting 
report  of  his  researches.  After  reviewing  the  results 
of  experiments  of  authorities  such  as  ^DI.  Dujardin- 
Beaametz,  Catillon,  &c.,  ^I.  Riche  comes  to  the  conclusion 
that  it  is  impossible  to  say  what  effect  would  be  produced 
on  a  man  taking  a  preparation  containing  glycerine,  even 
in  small  doses,  continuously.  He  forms  the  decided 
opinion  that  such  things  ought  not  to  be  introduced  for 
human  consumption.  He  considers  that  ordinary  com- 
mercial glycerine  is  dangerous,  and  can  only  be  rendered 
pure  by  lengthy  and  expensive  processes.  M.  Riche's 
report  has  been  adopted  by  the  Council  of  Hygiene,     Ibid. 


The  Fbexch  Resix  and  Turpentine  Industry. 

In  1892  the  production  of  resin  and  turpentine  in  France 
showed  an  increase  of  15  or  20  per  cent,  over  the  yield  of 
1891,  thanks  especially  to  the  favourable  weather.  By- 
reason  of  this  augmented  production  of  resin,  prices  of 
turpentine  fell  considerably,  and  a  fair  export  trade  took 
place.  P'or  resin  the  demand  was  good  and  prices  were 
satisfactory  for  producers.  The  use  of  this  article  is  extend- 
ing, and  many  new  industries  are  now  employing  it,  both 
in  France  itself,  and  also  in  neighbouring  countries.  It  is 
estimated  that  in  1892  6,0U0  tons  of  turpentine  and  30,000 
tons  of  resin  were  exported,  and  that  12,000  tons  of 
turpentine  and  50,000  tons  of  resin  were  consumed  in 
France.     Ibid. 


BOARD  OF  TRADE  RETURNS. 

SCMMABT   OF   ImFOBTS. 


Month  ending  Slst  March 

1892. 

1893. 

Metals 

£ 

1,850,188 

6S4,548 

537.820 

5!.6y2,&15 

£ 

l,S97,-333 

091,070 

690,935 

2,450,455 

Oils 

Raw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 

.36,793,104 

34,089,413 

SUHMAST    UF 

Exports. 

Month  ending  31st  March 

1892. 

1893. 

Metals  (other  than  machinery)  .... 

i              £ 

2,842,980 

J             839,111 

2,711,255 

£ 

2.810,024, 

917,165 

2,899,766 

Total  value  of  all  exports 

19,6i35,3S-> 

19,432.904 

Exports  of  Miscellaiteous  Articles  for  Month 
ENDING  .31st  March. 


Articles 

Quantities. 

Values. 

• 

1892. 

1893. 

1892. 

1893. 

Gunpowder 

.     Lb. 

713,800 

676,000 

£ 

18,881 

£ 

15,267 

Military  stores.. 

Value  £ 

.. 

.. 

93,361 

57,141 

.     Lb. 

Value  £ 

1,871,500 

2,050,300 

36.249 
103,855 

37,235 

Caoutchouc .... 

111,6^ 

.    Tons 
Value  £ 

41,194 

39,277 

79,275 
143,612 

67.830 

Products  of  coal 

143,601 

Earthenware  .. 

., 

.. 

.. 

164,942 

192,535 

Stoneware 

» 

.• 

.. 

15,828 

15,892 

Glass  :— 
Plate 

..  Sq.Ft. 
..    Cwt. 

147,629 

9,556 

71,714 

17,041 

97,024 

7,940 

50,029 

17,832 

8,776 
21,006 
33,909 
14,654 

5,285 

Flint 

19,577 

Bottles 

23,897 

Other  kinds.. 

15,101 

Leather  ;— 
Un wrought . . 

.•      » 

11,308 

14,449 

107.454 

137,483 

"Wrought  .... 

Value  £ 

.. 

•• 

27.270 

27,161 

.    Tons 
Sq.  Yds. 

7.703 
1,525,200 

6,684 
1,877.000 

152,243 
65,712 

152,912 

Floorcloth  

71,965 

Painters'  materials  Tal.  £ 

.. 

.. 

137.769 

141,821 

.    Cwt. 
.    Tons 
.    Cwt. 

85,817 

5,351 

49,160 

75,644 
6,704 
50,871 

145,183 
36,558 
55,338 

126,892 

50.697 

57,001 

Total  value  . . 

•• 

■« 

2,711,285 

2,899,766 

3f'2 
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Imports  of  Oils  foe  Month  ending  SIst  March. 


Articles. 


Quantities. 


Values. 


1892. 


1893. 


18S2. 


1893. 


Cocoa-nut :   Owt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &c Tuns 

Tm-pentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 


4,470 

31,968 

1,831 

2,973 

96,823 

90,325 

9,659,528 

11.159.708 

1,838 

3,713 

1,532 

1.397 

5,204 

9,931 

£   I 
I 
4.992 

71.026 
113,824 
192.126 

49,863 

29,551 
5,748 

70,690 


537,820 


£ 

41,545 

109,112 

134,908 

196,916 

91,248 

31,958 

11,366 

79.882 


696.935 


Imports    of    Raw   Materiax,   for   Non-Textilb 
Industries  for  Month  ending  31st  March. 


Articles. 


Quantities. 


1892.  1893. 


Values. 


1892.  1893. 


Bark.  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 
Arabic 


Lac.  &c 

Gutta-percha  . . . . 

Hides,  raw: — 
Dry , 

Wet 

Ivory 


Manure : — 
Guano Tons 

Bones „ 

Niti-ateof  soda.       „ 

Phosphate  of  lime    „ 

Tarafi&n Cwt. 

Linen  rags Tons 

Esparto » 

Palp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin     „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn 

^Staves „ 

Mahogany Tons 

Other  articles. . .  .Value  & 


9,850 

220.395 

27,184 

3,863 
11,739 

2,828 

48,805 

30,990 

1,164 

3,926 

8,226 
10,994 
28,457 
58,387 

2,864 
22,096 
13,690 
92,935 
94,'5tS 

2,118 

138,627 

107,916 

7,387 

4,965 


8,124 

183,422 

22,111 

4,162 
7,242 
4,470 

30,030 

4:3,472 

840 

1,860 

6,221 
19,601 
29,754 
58,344 

6,840 
15,188 
15,800 
89.752 
53,703 

2,231 

90,187 
50.589 
3,536 
4,551 


£ 

20,328 

31.189 
296.900 

12,906 

45,988 
33,788 

113,487 
67,990 
56,951 

34,294 
37,495 
99,504 
71,090 
86,568 
28,658 

104,531 
64,808 
19,512 

122.028 
1,208 

254,4S9 

251,508 

47,073 

42,934 

74f4,312 


Total  value  . 


£ 

16.354 

29,832 
268,877 

12.017 

33,079 
24.801 

71.746 
92.531 
39.546 

7.385 
27.171 
192,825 
57,415 
69,357 
67,443 
72,699 
89,633 
22,923 
81,654 

1,023 

131,705 

12.3,034 

15,969 

38,671 

862,765 


2,692,545     2,450,455 


Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  March. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

i 
527,859        638,709 
114,505        146,511 

35,517          39,523 

1 

1 

' 
1 

£ 

195,629 

46,291 
249,970 
100,448 
246,773 

£ 
218,310 

60,775 
268,521 

86,040 
283,519 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Vahie£ 

Ot her  articles  ...       „ 

1 

839,111        01 T  IRS 

" 

Imports  of  Chemicals  and  Dtestuffs  fob  Month 
ENDING  3  1st  March. 


Articles. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarine „ 

Other 

Indigo   Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


Quantities. 


1892. 


1893. 


Values. 


1862. 


1893. 


3,663 

5,182 

£ 

2,193 

£ 

4.904 

29,728 

17,426 

11,801 

5,604 

27,751 

39,327 

8,059 

9,384 

.. 

.. 

118^17 

119.249 

211 

233 

1.275 

1,607 

2,375 

3,509 

56.594 

78,500 

,, 

^^ 

16.485 

11,120 

.. 

.. 

30.661 

22,072 

.. 

.. 

1,088 

1.821 

9,016 

9,812 

173,344 

209.330 

25,666 

15,578 

22,374 

14.107 

4,756 

4,295 

62,121 

65,011 

•• 

•• 

160,236 

161,961 

664,.548        694,670 


Imports  of  Metals  for  Month  ending  31st  March. 


Besides  the  abdve,  drugs  to  the  value  of  82,7447.  were   imported, 
as  against  78,618?.  in  March  1892, 


Articles. 

Quantities. 

Values. 

1892.           1893. 

1892. 

1893, 

Copper  :— 
Ore Tons 

Regulus ■  „ 

Un  wrought 

Iron  :— 
Ore „ 

6,516 
10,664 
2,378 

407.920 
3.625 

481 

15.722 

46,943 

815,315 

57,299 
3,365 

8,841 
9,263 
1,644 

332,089 
3,707 

686 

16,446 

60,125 

1,470,243 

68,790 
5,388 

£ 
48,937 

276,959 

114,014 

297,733 
29.977 

5,010 

172,754 

82,534 

77,374 

287.311 

255.127 

73.557 

128,901 

£ 
87,399 

224,952 

75,263 

252,928 
32,206 

7,804 

164,859 

106,568 

122,224 

262,891 

317,885 

96,662 

146,392 

Bolt,  bar,  &c , 

S  teel,  un  wrought . .      „ 
Lead,  pig  and  sheet     „ 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

.. 

•• 

1,850,188 

1.897.833 
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ExpoKTs  OF  Mbtaxs  (othbb  than  Machinkky)  for 
Month  knoino  31st  March. 


Articles. 

Quantities. 

Values. 

1892. 

1898. 

1892. 

1893. 

Brass Cwt. 

lyiii 

10,57t 

£ 

42,695 

42,472 

Copper  :— 
Uiiwrought , 

80,877 

68.036 

193,100 

109,423 

Wrought „ 

.•U,3;{7 

85,504 

101,329 

102,104 

Mixed  metal 

25,U3 

30,900 

64,935 

74,580 

Hardware Value  £ 

.. 

.. 

197,178 

199,037 

Implements „ 

.. 

115,287 

112,440 

Iron  and  steel Tons 

218,980 

220.837 

1,860,382 

1,873,592 

Lead , 

5,680 

3,288 

72,960 

41,100 

Plated  wares . . .  Value  £ 

26,308 

20,457 

Telegraph  wires        „ 

.. 

.. 

18,827 

22,961 

Tin Cwt, 

10,317 

8,929 

47,820 
16,489 

43,053 
21,332 

Zinc , 

17,070 

25,571 

Other  articles  . .  Value  £ 

82.586 

81,407 

Total  value 

•• 

•• 

2,842,980 

2,810,024 

iilontt)lp  patent  ii^u 


,*The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

53.58.  D.  Clerk. — From  J.  Scheuerecker,  L'nited  States. 
An  apparatus  for  manufacturing  ice  and  for  refrigerating 
purposes.     March  13. 

5375.  J.  Wetter.— From  M.  Weinrich,  United  States. 
Improvements  in  the  manufacture  or  restoration  of  iil.ering 
media.     March  13. 

5434.  R.  Haddan. — From  E.  Passburg,  Germany. 
Improvements  in  or  relating  to  evaporating  apparatus. 
Complete  Specification.     March  13. 

551 G.  A.  Robinson.  An  aerating  apparatus  for  treating 
or  cooling  milk  or  other  liquids.     March  14. 

5631.  F.  Dannert.  A  new  or  improved  process  for 
preventing  the  deposit  of  incrustations  on  the  walls  of  steum 
boilers.     March  15. 

5651.  C.  Bateson  and  C.  Bateson.  Impiovements  in 
furnaces  for  melting  glass,  puddling  iron,  or  like  operations. 
March  16. 

5847.  C.  Sachs.  Improvements  in  and  relating  to 
freezing  or  refrigerating  apparatus.     March  18. 

6243.  C.  K.  Mills. — From  A.  Costadau,  France.  An 
improved  joint  for  steam,  water,  gas,  and  other  liquids  or 
fluids.     March  23. 


6316.  H.  J.  Worssam.     Improvements  in  refrigerators 

tor  cooling  r.nd  evaporating  liquids,  such  as  are  used  in 

breweries    and    distilleries,   and    for   such  like    purposes. 
March  24. 

0408.  J.  F.  Jones.  Improvements  in  apparatus  for 
cooling  or  heating  air  or  other  gases.     March  25. 

0441.  G.Sinclair.  Improvements  in  boilers  for  boiling 
or  chemically  treating  fibrous  materials.  Complete 
Specification.     March  27. 

6446.  J.  Swift.  An  apparatus  for  showing  the  phenomena 
of  the  expansion  of  crystals  and  other  substances  by  heat 
produced  by  electric  force.     March  27. 

6919.  C.  A.  AUison.— From  The  Merz  Universal  Extractor 
and  Construction  Co.,  Inited  States.  Improved  extracting 
apparatus.     April  4. 

6932.  W.  N.  Cook.  Non-conducting  composition  for 
covering  boilers,  steam  pipes,  hn  air  and  other  flues. 
April  4. 

6959.  M.  Prentice.  Improvements  in  means  or  apparatus 
for  distilling  or  obtaining  volatile  constituents  or  products. 
April  4. 

7525.  J.  Drummond.  Improvements  in  apparatus  for 
filtering  liquids  or  for  separating  liquids  from  or  drying 
crystallised  or  other  granular  matters.     April  13. 

Complete  Specifications  Accepted.* 
1892. 

1858.  W.  L.  Wise. — From  C.  d'Abbadie  de  Barrau.  See 
Class  XVI. 

5238.  J.  A.  Yeadon  and  \Y.  Adgie.     See  Class  III. 

5281.  C.  Eery.     See  Class  XXIIL 

8773.  G.  F.  Redfern.— From  W.  P.  Abell.  See  Class- 
XVL 

9234.  J.A.Mays.  Process  of  and  apparatus  for  effecting 
the  concentration  and  separation  of  solids.     April  5. 

10,298.  F.  W.  Scott,  E.  G.  Scott,  and  F.  W.  Scott,  ji-n. 
Evaporating  apparatus.     April  19. 

18,941.  W.  A.  Swain.     See  Class  XVIL 

1893. 

1467.  E.  Herz.  IMethod  of  and  apparatus  for  heating  or 
evaporating  liquids.     March  22. 

3862.  A.  Stein.  Improvements  in  kilns  and  furnaces, 
and  in  steam  boilers  used  in  connection  therewith. 
April  12. 

4218.  J.  A.  Henderson.  Improved  compositions  for 
preventing  the  radiation  or  transmission  of  heat.     April  5, 


II.— FUEL,  GAS,  AOT5  LIGHT. 
Applications. 


Moeller.     An  improvement  in  the  manufacture 
March  13. 
W.  Spencer.     Improvements  in  gas  producers-. 


5384.  J. 
of  oil-gas. 

5468.  J. 
March  14. 

5546.  P.  Dvorkovitz.  Improvements  in  the  manufacture 
of  coke,  coal-gas,  and  the  obtainment  of  bye-products,  and 
in  apparatus  employed  therein.     March  14. 

5647.  J.  H.  R.  Dinsmore.  Improvements  in  or  connected 
with  the  manufacture  of  gas.     March  16. 

5710.  R.  F.  Strong  and  A.  Gordon.  Improvements  in 
and  relating  to  the  manufacture  of  artificial  fuel  for  use  in 
ore-smelting  furnaces.     March  16. 

5806.  J.  West.  Improvements  in  machinery  or  appa- 
ratus for  charging  and  drawing  gas  retorts"  Complete 
Specification.     March  17. 

5841.  R.  Fallnicht.    An  improved  fire-lighter.    March  18. 
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5920.  F.  Beale  and  T.  F.  Ennis.  Improvements  in 
apparatus  for  charging  gas  retorts.     March  20. 

5951.  J.  H.  Fitzgerald.  Improvement  in  gas  washers 
and  scrubbers.     March  20. 

6051.  Gaston  de  Yelna.  Improvements  in  the  manufac- 
ture of  illuminating  gas,  artificial  fuel  blocks,  and  coke  for 
metallurgical  purposes.     March  21. 

G142.  W.  F.  Richie.— From  J.  B.  Archer,  United  States. 
Process  of  manufacturing  gas.  Complete  Specification. 
March  22. 

6259.  G.  S.  Ellis  and  A.  M.  Dolton.  Improvements  in 
the  manufacture  of  coal  briquettes.     March  23. 

6324.  A.G.Glasgow.  Improvements  relating  to  appa- 
ratus for  the  manufacture  of  water-gas.  Complete  Specifi- 
cation.    March  24. 

6375.  J.  B.  Terrace.  Improvements  in  charging  and 
drawing  gas  retorts,  &c.     March  25. 

6408.  J.  F.  Jones.  Improvements  in 'apparatus  for 
cooling  or  heating  air  or  other  gases.     March  25. 

6451.  G.  W.  Foreman.  An  improved  fire-lighter.  March  27. 

6494.  G.  McHenry.     Improved  fire-lighter.     March  28. 

6505.  W.  Piskorski.  The  "  P.  and  P."  liquid  fire-lighter. 
March  28. 

6506.  W.  Cross.  Improvements  in  anti-dip  valves,  em- 
ployed in  the  manufacture  of  gas.     March  2S. 

6515.  E.Smith.  Improvements  for  the  consumption  of 
smoke  and  waste  gases  in  furnaces.     March  28.  | 

6551.  T.G.Hall.     A  pyro-electric  generator,  an   appa-    [ 
ratus  whereof  such  generator  is  an  element,  a  process  carried    ^ 
out  by  the  aid  of  such  apparatus,  and  a  new  compound  gas 
made  by  such  process.     Complete  Specification.    March  28. 

6688.  B.  D.  Healey.  An  improved  system  of  utilising 
the  heated  gases  from  refuse-destructor  furnaces.   :March  30. 

6697.  W.  Donaldson.  Improvements  in  the  heating  of 
gases  by  electricity.     March  30. 

6739.  E.  Campion.  Improvements  in  the  treatment  of 
livdro-caibon  oil  or  spirit  for  various  useful  purposes. 
March  30. 

6843.  J.  Addie,  J.  Cuninghame,  and  W.  Macfarlane. 
Improvements  in  the  production  of  ammonia  and  cyanogen, 
and  compounds  of  ammonia  and  cyanogen.     April  1. 

7467.  E.   J.   Duff.       Improvements    in    gas    producers.    | 
April  12. 

7605.  J.  Smith.  A  retort  and  apparatus  connected  there- 
with for  the  purpose  of  converting  coal-tar  into  gas  for 
illumination  and  other  purposes.     April  14. 

7625.  D.  Westlake.  Improvements  in  machinerj-  or 
apparatus  for  moulding  artificial  fuel  or  other  materials. 
Complete  Specification.     April  14. 

Complete  Specifications  Accepted. 
1892. 

3092.  li.  E.  Barr,  J.  Macfarlane,  E.  J.  IMills,  and  S. 
Young.     Improvements  in  obtaining  cyanides.     March  22. 

6733.  D.  Rylands.  An  improved  means  of  utilising  gas 
for  warming  or  heating  purposes.     March  29. 

7983.  P.  Dvorkovitz.  Apparatus  for  the  manufacture 
of  gas  for  illuminating  and  heating  purposes,  applicable  also 
for  the  distillation  of  liquid  hydrocarbons.     March  22. 

8892.  H.  J.  Kogers.  An  improved  apparatus  for  the 
manufacture  of  gas  for  lighting  and  heating  and  for  use  in 
gas  engines.     April  12. 

9474.  W.  Foulis.  Means  for  obtaining  cyanides  from 
illuminating  and  heating  gas.     April  12. 

9619.  J.  Bowing.  Manufacture  of  briquettes  and  similar 
artificial  fuels,  and  in  the  recovery  of  tar  products. 
April  12. 

16,258.  v.  B.  Lewes.  Manufacture  or  production  of 
illuminating  gas  from  liquid  hjdrocarbons  and  apparatus 
therefor.     April  19. 

20,769.  T.  Bauer.     Coke  furnaces.     April  12. 


1893. 

2716.  J.  Askins.  Manufacture  of  gas  and  apparatus 
therefor.     March  22. 

4225.  W.  G.  Bedford.  Generation  of  gas  from  water, 
steam,  and  the  like,  and  apparatus  therefor.     March  29. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application  s. 

5856.  C.  D.  Abel. — From  F.  von  Heyden,  Germany. 
Manufacture  of  acid  esters  of  creosote,  guaiacol,  and  creosol. 
March  18. 

Complete  Specifications  Accepted. 
1892. 
5238.  J.    A.   Yeadon    and    \Y.    Adgie.      Apparatus   for 
distilling   mineral   or   other   tars,   hydrocarbons,   or   other 
analogous  liquids.     March  22. 
9619.  J.  Bowing.     See  Class  II. 


IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

5407.  S.  Pitt.— From   L.    Cassella   and   Co.,   Germany 
The  production  of  new  disazo  colouring  matters.  March  13' 

5690.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Production  of  colouring 
matters.     March  16. 

5691.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  acid 
colouring  matters,  being  the  sul phonic  acids  of  alkyl 
derivatives  of  the  diamidodiphenyl-metatolyl-carbinol. 
March  16. 

5692.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  thionine 
colouring  matters  dyeing  on  mordants.     March  16. 

5693.  J.  H.  Ziegler.  Manufacture  of  new  colouring 
matters  by  the  action  of  diazo  compounds  on  the  hydrazone 
derivatives  of  oxalyloacetic  ether.     March  16. 

6035.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  production  or  manu- 
facture of  colouring  matters.     March  21. 

6046.  A.  Blanchon  and  A.  Allegret.  Improvements 
relating  to  the  production  of  black  and  other  dark  colours. 
March  21. 

6249.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  colouring  matters  of  the  auramine  class.     INIarch  23. 

7014.  H.  Kysow.  A  liquid  blue  for  laundry  purposes. 
April  5. 

7181.  H.  E.  Newton.— From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.,  Germany.  Ttie  manufacture  or 
production  of  a  new  blue  colouring  matter.     April  7. 

7182.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co  ,  Germany.  The  manufacture  or 
production  of  new  alizarin  dyestutfs.     April  7. 

71S5.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.     ^Manufacture  of  colouring 
!    matters.     April  7. 

7186.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Germany.  Manufacture  of  colouring 
matters.     April  7. 

7187.  O.  Imray. — From  The  Farbwerke  vorn.als  Meister, 
Lucius,  and  Briining,  Germany.  ^Manufacture  of  a  novel 
diamido  base,  and  of  colouring  matters  from  the  same. 
April  7. 
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72fio.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bajer  and  Co.,  (Jermany.  Tlic  manufacture  or  j)ro- 
ductioii  of  siilpbo  acids  of  bydroxylated  compounds. 
April  8. 

72C3.  C.  Blancan.  A  li(|uid  rn'rlallic  conipo>ition  for  use 
US  a  writinp  or  printing  ink  or  as  a  colour  for  decorating 
surfaces.  I-'ilcd  April  8.  Date  applied  for,  Xovember  8, 
18'.)2,  being  date  of  application  in  l'"rance. 

7330.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  dyestuffs.     April  10. 

7580  H.  K.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufactuie  or  pro- 
duction of  colouiing  matters.     April  13. 

Complete  Specifications  Accepted. 
1892. 

7120.  W.  Marckwald  and  J.  F.  Holtz.  Manufacture  or 
production  of  aromatic  disulphoethylenediainides,  aromatic 
disulphopiperazides,  and  pipe  raziue.     April  19. 

8270.  O.  Imray. — From  TheFarbwcrke  vormals  Meister, 
Lucius,  und  Bn'iniug.  Manufacture  of  azo  colouring  matters 
■derived  from  parapheuylemdiamine.     March  29. 

9633.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
tSoda  Fabrik.  The  manufacture  and  production  of  new 
basic  dyestuffs.     April  5. 

10,465.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  of  new  basic  colouring 
matters  of  the  auramine  class,  and  of  new  materials  for 
use  therein.     April  5. 

10.667.  C.  1).  Abel. — From  The  Farbwerke  vormals 
Meister,  Lucius,  und  Briining.  Manufacture  of  novel  azo 
colouring  matters  dyeing  directly  on  cotton.     April  12. 

10.668.  C.  1).  Abel. — From  The  Farbwerke  vormals 
Mei.ster,  Lucius,  and  Briining.  Manufacture  of  alumina 
salts  of  the  naphthol  sulphonic  acids,  called  aluminols. 
April  12. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

6007.  A.  E.  Newman,  R.  E.  Newaian,  and  J.  Newman. 
Improvements  in  the  treatment  of  fibrous  materials  and  in 
the  means  or  apparatus  employed  therein,     ^ilarch  21. 

6800.  J.  T.  Pearson.  Improvements  in  and  relating  to 
machinery  and  apparatus  for  conditioning  yarn  and  other 
fibrous  substances.     April  1. 

7104.  A.  E.  Newman,  R.  E.  Newman,  and  J.  Newman. 
Improvements  in  the  treatment  of  flax  and  like  fibrous 
material,  and  in  the  means  or  apparatus  employed  therein. 
April  6. 

7441.  T.  Buzzi  and  R.  Menochio.  Improvements  in  the 
separation  of  wool  from  vegetable  fibres.     April  11. 

Complete  Specification  Accepted. 

1893. 

35C6.  A.  Gruschwitz.  An  improved  process  for  retting, 
cleansing,  and  deoxidising  textile  fibres.     March  22. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

0600.  A.  ^IcMeekin.  Improvements  in  the  method  of 
and  means  employed  for  bleaching,  dyeine,  and  otherwise 
treating  flax,  hemp,  and  other  fibres.     March  29. 


67(J9.  T.  Lye  and  W.  T.  Lye.  Improvements  in  the 
bleaching  or  uyeing  of  "  chip,"  "  straw,"  and  "  chip  plait," 
and  "  straw  plait."     March  30. 

70.J3.  A.  L.  Gwatkiii.  Improvements  relating  to  the 
production  of  designs  on  paper,  which  improvements  are 
chiefly  applicable  to  the  manufacture  of  wall  paper.     April  5. 

7350.  W.  T.  Whitehead.  Improvements  in  resists  or 
discharges  for  use  in  printing  or  dyeing  cotton,  wool,  and 
other  fabrics  with  aniline  black.     April  11. 

7351.  W.  T.  Whitehead.  Improvements  in  resists  or 
discharges  for  use  in  printing  or  dyeing  cotton,  wool,  and 
other  fabrics.     April  11. 

7487.  ]{ead,  Holliday  and  Sons,  Limited,  and  H.  Bind- 
schadler.  Improvements  in  the  production  of  an  ir.digo 
vat  or  bath  employed  in  the  dyeing  with  indigo.     April  12. 

7550.  A.  Ashworth.  Improvement  in  the  process  re- 
lating to  dyeing  and  printing  textile  fibres  and  fabrics 
April  13. 

Complete  Specifications  Accepted. 
1892. 

5408.  G.  Jagenburg.  Process  for  dyeing  loose  cotton, 
cotton  thread,  and  woven  fabrics.    March  22. 


1893. 
3186.  A.  G.  Brookes.— From    the    Arnold  Printworks. 
Process  of  producing  and  fixing  coloured  figures  in  cotton 
material,  in  conjunction  with  grounds  of  coutrastinc  colour. 
March  29.  " 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

5365.  F.  J.  R.  Carulla.  Improvements  in  the  process 
for  the  manufacture  of  sulphuric  acid.     March  13. 

5620.  C.  Wehmer.  A  method  for  producing  artificial 
citric  acid.     March  15. 

5849.  H.  Cosnett,  B.  C.  Beunison,  S.  Hayes,  and  P. 
Small  wood.  A  new  or  improved  process  for  obtaininc 
chlorine  from  the  spent  liquors  of  soda  ash,  from  brine,  and 
from  other  similar  substances,  and  means  and  apparatus 
for  producing  chloride  of  lime  therefrom.     ^larch  18. 

6044.  L.  O.  Helmers.  -  Improvements  in  decomposing 
the  neutralised  reaction  mixture  obtained  by  the  action  of 
sulphuric  acid  on  mineral  or  similar  oils,  particularly  on 
hydrocarbons  artificially  or  naturally  sulphuretted  into 
sulphonic  acid  compounds  and  sulpbone-like  compounds 
under  simulcaneous  separation  of  the  inorganic  salts. 
March  21. 

07 38.  T.  H.  Cobley  and  D.  Jones.  Improvements  in  the 
manufacture  of  acetic  acid  and  acetates  from  pyroligneous 
acid  and  pyrolignates  with  formation  of  sulphides,  sulphur, 
and  other  products.     March  30. 

6815.  P.  Hart.  Improvements  in  and  connected  with 
the  manufacture  of  iron  salts.     April  1. 

6843.  J.  Addie,  J.  Cuninghame,  and  W.  Macfarlane. 
Improvements  in  the  production  of  ammonia  and  cyanogen, 
and  compounds  of  ammonia  and  cyanogen.     April  1. 

6960.  M.  Prentice,  Improvements  in  the  manufacture 
of  nitric  acid.     April  4. 

7036  W.  C.  Sellar.  Improvements  in  the  production  of 
cyanides  and  ferro-cyanides  of  the  alkali  metals.     April  5. 

7107.  F.  ITurter.  —  From  J.  Omholt,  Norway.  Im- 
provements in  the  manufacture  of  soda  and  mono  calcic 
phosphate.     April  6. 

7108.  F.  Hurter.  —  From  J.  Omholt,  Norway.  Im- 
provements in  the  manufacture  or  production  of  mono  calcic 
phosphate  and  ammonia.     April  6. 

7204.  F.  ^I.  Lyte.  Improvements  in  the  production  of 
chlorine  and  refined  lead,  and  in  the  recovery  of  the  silver 
the  lead  contains.     April  8. 
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7485.  F.  M.  Spence,  D.  D.  Spence,  and  J.  Gilchrist. 
Improvements  in  certain  apparatus  for  the  distillation  of 
ammoniacal  liquor.     April  12. 

7512.  J.  Brock  and  F.  Hurler.  Improvements  in  the 
manufacture  of  permanganates  of  soda  or  potash  from 
mangauates  of  soda  or  potash.     April  12. 

Complete  Specification  Accepted. 

1892. 
10,281.     E.    Hermite    and    A.    Dubosc.      Process    and 
apparatus     for     the     manufacture    of     persalts    of     iron. 
March  22. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

5505.  II.  Watkin.  Improvements  in  apparatus  for 
moulding  the  bodies  of  electric  switches,  bell  pushes, 
ceiling  roses,  and  other  like  articles,  in  china  and  eartlien- 
"ware.     March  14. 

5509.  F.  Schmalz.  Improvements  in  and  relating  to  the 
art  of  producing  transferable  and  vitrifiable  designs  for 
purposes  of  ornamentation.  Complete  Specification. 
March  14. 

5510.  F.  Schmalz.  Improvements  in  and  relating  to  the 
art  of  producing  transferable  designs  for  the  purpose  of 
ornamentation.     Complete  Specidcation.     March  14. 

5645.  J.  Lunt  and  G.  Kinson.  Improvements  in  enamel- 
ling, hardening-on,  and  ir.ajolica  kilns.     March  16. 

5800.  E.  Honey.  Improvements  in  or  connected  with  the 
obtaining  cf  stained  glass  by  means  of  printing  by  block  or 
roller  thereon.     ]\Iarch  17. 

6133.  W.  Wood  and  J.  Clark.  A  new  or  improved 
potters'  lathe  or  apparatus  for  use  in  the  production  of 
various  articles  of  pottery.     March  22. 

6612.  T.  W.  Twyford.  Improvements  in  the  glazing  and 
enamelling  of  heavy  earthenware  and  other  goods,  and  in 
apparatus  to  be  employed  therefor.     March  29. 

6661.  Craren,  Dunnill,  and  Co.,  Lim.,  and  F.  E. 
Smith.  Improvements  in  apparatus  for  the  manufacture  of 
tiles.     March  29. 

6970.  E.  Haddan. — From  S.  Evans,  C.  L.  Rawson, 
and  C.  T.  Bro\vn.  Improvements  in  preparations  for  and 
ornamentation  of  clear  glass.  Complete  Specification. 
April  4. 

6971.  R.  Haddan. — From  S.  Evans,  C.  L.  Eawson,  and 
C.  T.  Brown,  rTnited  States.  Improvements  relating  to 
processes  of  chipping  glass.  Complete  Spei-ification. 
April  4. 

Complete  Specifications  Accepted. 
1893. 

823.  J.  Davies.  Manufacture  of  ceiamic  or  pottery  ware 
crucibles,  cisterns,  sinks,  flags, and  cements;  also  applicable 
for  paving  footpaths,  roads,  and  as  a  filtering  medium. 
April  19. 

1289.  P.  Sievert.  Method  of  manufacturing  glass  bars, 
rods,  or  sticks.     March  22. 

1774.  C.  D.  Abel. — From  Hector  de  Grousilliers.  Im- 
provements in  transferring  designs  on  to  ceramic  and  other 
objects,  and  in  the  materials  employed  for  that  purpose. 
March  22. 

5509.  F.  Schmalz.  Improvements  in  and  relating  to  the 
art  of  producing  transferable  and  vitrifiable  designs  for 
purposes  of  ornameulation.      April  19. 

5510.  F.  Schmalz.  Improvements  in  and  relating  to  the 
art  of  producing  transferable  designs  for  the  purpose  of 
ornamentation.     Apr<i  19. 


IX.— BUILDING  MATERIALS,  CLAYS.  MORTARS, 
AND  CEMENTS. 

Applications.      • 

l(),01()a  of  1892.  J.  Hoj'le.  Improvements  in  apparatus 
for  purifying  and  grinding  the  residue  of  l\)rtland  cement. 
Filed  :March  22.     Date  applied  for,  May  26,  1892. 

5535.  E.  Astlcy.  An  improvement  in  the  construction 
of  fireproof  floors.     March  14. 

5560.  M.  Underwood.  Underwood's  building  and  con- 
structional blocks.     March  15. 

5711.  E.  F.  Strong  and  A.  Gordon.  Improvements  in 
and  relating  to  the  manufacture  of  artificial  stone.    March  16^ 

5851.  G.  ^I.  Mecenero  and  G.  Sentieri.  Improvements, 
in  artificial  marbles.     March  18. 

5938.  E.  J.  Doyle.  Improvements  in  non-inflammable 
cement.     Complete  Specification.     March  20. 

6314.  C.  Brand,  C.  J.  Dobbs,  and  E.  W.  Jones.  Im- 
provements in  scoria  or  slag  blocks  for  paving,  masonry, 
and  other  purposes.     March  24. 

6328.  H.  B.  Allaejs.  An  improved  process  for  making, 
mosaics.     March  24. 

6486.  J.  P.  Eobertson.  A  method  of  utihsing  waste 
slate.     ^larch  27. 

7211.  G.  Gin.  Improvements  in  the  manufacture  of 
cement.     April  7. 

7425.  F.  H.  Willis.  Improvements  in  the  construction  of 
fireproof  floors.     April  1 1 . 

7499.  W.  Sykes.  Improvements  in  the  manufacture  o 
compositions  suitable  for  paving,  building,  pipe-jointing, 
and  other  like  purposes.     April  12. 

7504.  R.    Astley.     An    improved   form    and   method    o 
construction  of  fireproof  floors.     April  12. 

Complete  Specifications  Accepted. 
1892. 

7490.  G.  Martenstein.  Manuf;tcture  of  materials  for 
street  and  other  pavements.     March  22. 

9542.  T.  Castle.  Mills  for  grinding  cement  and  other 
matters.     March  29. 

14,336.  J.  E.  Keseling  and  C.  Fuchs,  jun.  An  artificial 
stone  composition.     April  12. 

16,354.  J.  E.  Kesehug  and  C.  Fuchs,  jun.  An  artificial- 
stone  composition.     April  12. 

1893. 

823.  J.  Davies.     See  Class  VIII. 

2335.  J.  F.  Kleine.  Construction  of  floors  and  ceilings, 
April  5. 

3338.  C.  George.  Munufacture  of  artificial  stone  anci 
apparatus  in  connection  therewith. 

3429.  P.  J.  Jackson.  Improvements  in  or  relating  to- 
pavements  for  streets,  floors,  and  the  like.     April  12. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

5353.  R.  Howarth.  Improvements  in  the  manufacture 
of  metallic  alloys  or  compounds.     March  13. 

5430.  G.  Perrenoud.  An  improved  composition  to  b& 
used  for  hardening  steel.     March  13. 

5568.  T.  Twynam.  Improvements  in  the  manufacture  of 
steel  and  ingot  iron.     March  15. 

5574.  W.  B.  Hatfield  and  W.  J.  Cooper.  Improvements 
in  armour  plates.     March  15. 

5632.  W.  Gilchrist  and  W.  Cryer.  A  new  or  improved 
process  for  the  manufacture  of  metal  partaking  of  the 
nature  of  steel.     March  15. 
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5990.  C.  ^[.  Pielsticker.  Improvements  in  the  recovery 
of  gold  and  silver  from  cyanide  solutions.     March  21. 

6137.  A.  J.  Smith.  Improvements  relating  to  the 
pickling  of  metals  and  alloys  to  remove  oxide  and  other 
impurities  from  the  surface  thereof.     March  22. 

f.219.  II.  Wild.  Improvements  in  or  relating  to  the 
"  Thomas  "  metallurgical  process.     March  23. 

G3i)2.  K.  de  Pass. — From  L.  C.  Daumas,  France.  An 
improved  process  and  apparatus  for  the  extraction  of  gold. 
Complete  Specification.     March  24. 

6828.  C.  W.  Thompson.  Improvements  in  the  treatment 
of  slag.     April  1. 

6840.  T.  Dobbie,  jun.  luiprovements  in  the  means  or 
method  of  extracting  gold  and  other  metals  from  ores  or 
other  mixtures  containing  same.     April  1. 

72.')2.  \V.  Hayward.  A  new  or  improved  process  for 
recovering  zinc  or  spelter  from  waste  galvanised  iron  and 
steel,  and  furnaces  and  appliances  for  the  said  process. 
April  8. 

7264.  F.  M.  Lyte.     See  Class  VII. 

7453.  W.  Wilkinson.  Improvements  in  ingot  moulds, 
and  in  the  process  of  casting  hollow  metal  ingots.     April  1 2. 

7730.  A.  Longsdon. — From  L.  Grambow,  Germany. 
A  new  or  improved  process  for  treating  steel  armour  plates. 
April  15. 

CoMPLETB  Specifications  Accepted. 

1892. 

6399.  .1.  C.  Bull.  Improvements  in  the  treatment  or 
refining  of  copper.     April  5. 

7067.  A.  E.  Butler,  B.  F.  Butler,  and  H.  M.  Butler. 
Furnaces  for  heating  and  melting  metals,     ilarch  22. 

7S02.  A.  Turner  and  M.  B.  Baird.  Manufacture  of  iron 
and  steel.     March  29. 

7758.  H.  Hofer.     Kefining  iron.     April  5. 

7832.  H.  A.  Penrose.  Improvements  in  or  relating  to 
the  treatment  of  silver  ores  containing  zinc  and  gold  ores 
containing  zinc.     April  19. 

8393.  W.  Holland.  Apparatus  or  means  for  hardening 
and  tempering  metals.     April  19. 

8551.  A.  J.  Boult. — From  C.  Sauer.  Improvements  in 
or  relating  to  aluminium  solder.     April  12. 

8932.  W.  H.  Luther.  Improvements  in  and  relating  to 
baths  for  ciating  metallic  plates.     April  19. 

12,733.  C.  D.  Abel. — From  Wirth  and  Co.  Process  for 
the  production  of  metallic  antimonj-.     April  19. 

24,061.  G.  Weguer  and  P.  Guhrs.  A  new  or  improved 
method  of  plating  or  coating  aluminium  or  aluminium 
alloys.     March  22. 

1893. 

498.  W.  P.  Thompson.— From  J.  L.  Thompson.  Im- 
provements in  or  relating  to  obtaining  and  separating 
sulphide  of  nickel  in  the  treatment  of  mattes  containing 
copper,  nickel,  iron,  and  other  metals.     April  5. 

499.  W.  P.  Thompson.— From  E.  M.  Thompson.  Im- 
provements in  or  relating  to  oblaining  and  separating 
sulphide  of  nickel  for  use  in  metallurgical  operations  in  the 
treatment  of  mattes  of  copper,  nickel,  iron,  and  other  metals. 
:March  29. 

563.  J.  M.  White.  Manufacture  of  iron  and  steel,  and 
in  apparatus  for  the  purpose.     March  22. 

3171.  H.  D.  Hibbard.  Apparatus  for  casting  pig  iron. 
April  5. 

3586.  F.  G.  Bates.  Improvements  in  compounds  for 
converting  iron  or  low-grade  steel  into  high-grade  steel  by 
the  cementation  process.     April  19. 


XI.— ELECTKO-CHEMISTKY  and  ELECTRO- 
METALLURGY. 

Applications. 
5495.  W.    P.    Tliompsoii.—  I'rom    F.  L.    Pope,    United 
States.     Improvements  in  or  relating  to  the  electro  deposition 
of  metals.     March  14. 

5525.  T.  .1.  Holland.  Improvements  in  electrolytfc 
apparatus  for  decomposing  chloride  of  sodium  or  potassium 
in  solution,  and  for  leading  away  the  products  of  decom- 
position.     March  14. 

5694.  .1.  C.  Richardson.  Improvements  in  apparatus- 
for  the  electrolytic  decomposition  of  solutions  of  chloride  of 
sodium  and  potassium.     ^March  16. 

5701.  S.  O.  Cowper-Coles.  Improvements  relating  to  the 
coating  of  articles  with  metallic  alloj-s  by  electro  deposition. 
March  16. 

5778.  A.  .1.  Boult. — From  O.  Knoefler  and  F.  Gebauer, 
Germany.  An  improved  process  for  manufacturing  bleaching 
solutions  by  electrolysis.    Complete  Specification.    March  17. 

5844.  W.  P.  Thompson. — From  M.  Hartung,  Germany. 
Improvements  in  storage  batteries.     March  18. 

6000.  B.  H.  Thwaite.  Improved  methods  for  effecting 
the  electro  fusion  of  steel  and  its  alloys.     March  21. 

6163.  H.  Traun.  Improvements  in  tanks  or  cells  for 
electrolytical  and  other  chemical  purposes.     March  22. 

6565.  Siemens  Bros,  and  Co.,  Lim  ,  and  E.  F.  A.  Obach. 
An  improvement  in  dry  voltaic  cells  and  in  conducting 
connections  for  the  carbons  of  these  and  other  electric 
cells.     Complete  Specification.     March  28. 

6605,  E.  T.  Parker.  Improvements  in  diaphragms  for 
use  in  electrolytic  processes.     March  29. 

6671.  S.  O.  Cowper-Coles.  Improvements  relating  to  the 
electrometallurgy  of  zinc.     March  29. 

6751.  n  Placet  and  J.  Bonnet.  Improvements  in  the 
extraction  of  chromium  by  electrolysis.     Mar.;h  30. 

67S0.  V.  C.  Doubleday. — From  M.  Sussraann,  Germany.. 
Improvements  in  secondary  batteries.     March  30. 

6814.  C.  E.  G.  Smythe  and  J.  Gordon.  Improvements 
in  the  deposition  of  copper  and  other  metal  on  ordinary 
insulated  conductors.     April  1. 

7297.  W.  J.  S.  Barber-Stark ey.  Improvements  in  and 
connected  with  secondary  batteries  applicable  also  to 
primary  electric  batteries.  -  April  10. 

7387.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improvements  in  or  relating  to  machines  for 
electrically  welding  metals.     April  11. 

7389.  W.  P.  Thompson.— I>om  C.  L.  Coffin,  United 
States.  Improvements  in  apparatus  for  electrically  welding 
or  working  metals.     April  11. 

7488.  J.  A.  Archer.  Improvements  in  electric  battery 
apparatus.     April  12. 

7594.  F.  M.  Lyte.  Improvements  in  the  electrolytical 
decomposition  of  chlorides  and  mixtures  thereof  and  ia 
apparatus  for  the  purpose.     April  13. 

7711.  P.  Schoop.  Improvements  in  electrical  accu- 
mulators or  secondary  batteries.     April  15. 

Complete  Specifications  Accepted. 
1892. 

7226.  C.  H.  A.  Hoho  and  E.  A.  C.  Lagrange.  Improve- 
ments in  or  relating  to  the  electric  treatment  of  metal  or 
other  bodies.     April  19. 

9192.  A.  J.  Boult. — From  F.  C.  Bromley.  Electrolysis 
of  chloride  and  other  solutions.     March  29. 

10,388.  E.  Fruend  and  L.  Bristol.  Secondary  batteries. 
April  19. 

11,087.  W.  L.  Wise.— From  T.  Rosati,  E.  Righetti,  and 
G.  O'Connell.     Galvanic  batteries.     April  19. 

21,794.  E.  Andreoli.  Manufacture  of  electrodes  for- 
ozonisers.     March  22. 
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1893. 

2361.  F.  Szymanskl.  An  improved  depolarising  material 
for  galvanic  elements.     March  29. 

3477.  H.  Xehmer.  Improvements  in  constructing  and 
connecting  galvanic  elements.     March  29. 

4869.  W.  T.  Gibbs  and  S.  P.  Franchot.  Process  of 
obtaining  chlorates  of  the  alkalis  or  of  the  alkaline  earth 
metals  bj-  electrolysis.     April  12. 


XII.— FATS,  OILS,  A2n)  SOAP  MANUFACTURE. 
Applications. 

.5385.  A.  C.  Irwin  and  S.  Wohle.  A  new  or  improved 
manufacture  of  detergent.     March  13. 

5621.  J.  Peacock  and  \V.  L.  Colls.  Improved  manufac- 
ture or  production  of  soap.     March  15. 

6123.  W.  Brothers.  Improved  detergent  compound  or 
preparation  for  the  washing  or  scouring  of  textile  fabrics 
or  other  articles.     March  22. 

6564.  O.  Imray. — From  J.  F.  Newell,  United  States. 
Improvements  in  compositions  for  self-lubricating  bearings. 
Complete  Specification.     March  28. 

6743.  E.  Campion.  Improvements  in  the  manufacture 
of  a  certain  kind  of  soap.     March  30. 

6993.  R.  Hutchison.  Improvements  in  treating  wool 
greases  and  separating  their  constituents.     April  5. 

7141.  E.  Barker  and  E.  Bannister.  Improvements  in  the 
manufacture  of  soap.     April  7. 

7200.  M.  E.  Bernard.  Improvements  in  and  relating  to 
the  purification  of  vegetable  oils.     April  7. 

7562.  J.  Soler.  An  improved  process  for  the  extraction 
of  oleine  from  tallow.     Complete  Specification.     April  13. 

CoMPLETB  Specifications  Acceptbd. 
1892. 

10,784.  C.  D.  Abel. — From  X.  Osuchowski  and  A.  S. 
Zivierzchowski.     Manufacture  of  hard  soap.     April  12. 

15,482.  W.  Shepperson.  Treatment  of  animal  fats. 
March  22. 

1893. 

4935.  R.  Haddan.  —  From  E.  Schaal.  Process  and 
apparatus  for  thickening  linseed  oil.     April  12. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 
5349.  M.  N.  d'Andria.     Improvements  in  the   manufac- 


March  13. 
Improvements  in  the  method  of 
March  16. 
\  method  of  producing  uniform 


ture  of  red  oxide  paints. 

5675.  T.  H.  Cobley. 
production  of  white  lead. 

5803.  P.  C  Beiersdorf. 
qualities  of  gutta-percha  and  balata.     March  17. 

5939.  R.  J.  Doyle.  Improvements  in  non-inflammable 
paint.     Complete  Specification.     March  20. 

6906.  L.  ^I.  Williams.     Williams'  enameline.     April  4. 

7117.  A.  C.  J.  Charlier.  Improvements  in  apparatus 
for  the  manufacture  of  metallic  pigments  or  compounds, 
and  in  the  production  of  lead  pigments  or  compounds  by 
means  of  such  apparatus.     ,\.pril  6. 

7118.  A.  C.  J.  Charlier.  Process  for  the  manufacture 
of  zinc  oxide,  carbonate  of  zinc,  and  compounds  of  these 
with  lead  pigment.     April  6. 


7119.  A.  C.  J.  Charlier.  Improvements  in  apparatus 
for  the  manufacture  of  metallic  pigments  or  compounds, 
and  in  the  production  of  lead  and  zinc  pigments  or  com- 
pounds, and  combinations  of  these  by  means  of  such 
apparatus.     April  6. 

7277.  L.  Paget.  Improvements  in  pyroxyline  solvents 
and  compounds.     Complete  Specification.     April  8. 

7500.  J.  W.  F.  Alber.     An  improved  enamel.     April  12. 

7515.  P.T.Austen.  An  improved  process  for  producing 
a  solid  colouring  matter  from  fustic.     April  12. 

7571.  C.  D.  Abel.  —  From  Westfalisch-Anhaltischen 
Sprengstoff  Actien  Gesellschaft,  Germany.  Hygroscopic 
paint  or  coating  material  for  keeping  packing-cases  dry. 
April  13. 

7721.  C.  H.  Hollis  and  A.  W.  Byron.  A  varnish  or 
polish  for  leather.     Complete  Specification.     April  15. 

Complete  Specifications  Accepted. 

1892. 

11,029.  D.  Marcus. — From  Japan  Curio  Co.  Prepara- 
tion or  material  for  lacquering  or  covering  surfaces 
April  19. 

1893. 

3398.  A.  Gentzsch,  G.  Goldschmidt,  and  E.  Ritter  von 
Scauavi.  An  improved  insulating  material  for  electrical 
purposes,  and  method  of  preparing  same.     April  5. 


XIY.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

5700.  G  Popp  and  J.  H.  Becker.  Improvements  in  the 
process  and  in  means  and  apparatus  for  ungreasing  hides, 
skins,  leather,  and  other  materials.     March  16. 

6061.  H.  H.  Lake.— From  A.  M.  Goodale  and  M.  W.  A. 
Spring,  United  States.  Improvements  in  the  treatment  of 
hydrated  phosphates  of  alumina  and  iron  for  obtaining  an 
improved  fertilizer.     Complete  Specification.     March  21. 

7283.  F.  Hess.  A  composition  for  glueing  purposes. 
April  10.     Complete  Specification. 

7324.  J.  Ripley  and  P.  Sherrard.  Improvements  in  the 
method  of  and  apparatus  for  preserving  skins  for  transporta- 
tion and  other  purposes.     April  10. 

7732.  J.  S.  Fairfax. — From  J.  D.  Gallagher,  United  States. 
Improvements  in  or  relating  to  the  process  of  tanning  in  the 
manufacture  of  leather.     Complete  Specification.     April  15. 


Complete  Specifications  Accepted. 

1893. 

560.  H.  J.  Sedwaj-.     An  improved  composition  for  use 
as  size  or  an  adhesive  cement.     April  5. 

2172.  E.  Drew.      An   improved   substitute   for   leather. 
April  5. 


XV.— MANURES. 

Application. 
7637.    W.    Brothers.       Improved   manure   or  fertilizer. 
April  14. 
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XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 
Applications. 

5017.  If.  H.  Laki'.  From  VV.  Anpele,  Germany.  Im- 
provements relating  to  the  manufacture  of  soluble  starch. 
March  l."). 

5740.  ,T.  Drummond.  Improvements  in  apparatus  for 
separating  impurities  from  sugar.     March  17. 

761)5.  L.  E.  A.  Prange)'.  Improvements  in  the  con- 
tinuous refining  or  bleaching  of  sugar,  and  in  machines 
employed  for  this  purpose.     April  l."). 

CoMPLBTB  Specifications  Accepted. 

1892. 

1858.  W.  1'.  Wise. — From  C.  d'Abbadie  de  Barrau. 
Apparatus  suitable  for  cooling  cane-juice  and  other  sub- 
stances.    April  5. 

8274.  A.  Walker.  Treatment  and  saccharification  of 
frrain  and  other  materials  containing  starch,  dextrin,  and 
similar  substances.     March  29. 

8773.  G.  F.  Redfern. — From  W.  P.  Abell.  Improve- 
ments relating  to  filtering  apprratus  for  saccharine  and 
other  liquors.     April  12. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

5409.  H.  Hill.  Improvements  in  and  connected  with  the 
ageing  and  maturing  or  improving  of  spirits,  dilute  or 
otherwise,  and  liqueurs  and  essential  oils,  and  in  apparatus 
therefor.    March  13. 

5870.  H.  H.  Lake.— From  K.  Miiller,  Germany.  Im- 
provements relating  to  the  clarification  of  beer.     March  18. 

6168.  G.  de  Geyter.  Improvements  relating  to  the 
saccharification  of  wort  or  the  like,  and  to  the  extraction  and 
subsequent  treatment  thereof  in  brewing,  distilling,  and  in 
the  manufacture  of  maltose,  syrups,  and  other  extracts,  and 
apparatus  therefor.     March  22. 

6248.  P.  W.  May.  Improvements  in  the  treatment  of 
beer  or  other  beverages  or  like  liquids  for  sterilising  them  or 
preventing  fermentation  or  acidification  thereof.     March  23. 

6860.  A.  P.  Wright. — From  F.  Gourdou,  France.  Anew 
or  improved  liqueur.     April  1. 

6963.  C.  A.  Day. — From  A.  Walther,  United  States. 
Improvements  in  or  connected  with  brewing.  Complete 
Specification.     April  4. 

7538.  B.  Barnett.  Improvements  in  vessels  or  appliances 
for  sampling  wort.     April  13. 

Complete  Specifications  Accepted. 

1892. 

18,941.  W.  A.  Swain.  Improvements  in  strainers  for  the 
purification  of  malt  liquor  or  other  liquids.     April  5. 

1893. 
2484.  J.  Gregor.     Malt  kilns.     April  5. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHE:^nSTRY,  AND  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

542.5.  G.  Popp  and  J.  H.  Becker.  An  improved  process 
of  and  apparatus  for  sterilising  liquids.     March  13. 

5522.  A.  G.  Bloxam.  Improvements  in  preservatives  for 
articles  of  food.     March  14. 


5596.  F.  W.  (iolby. — From  G.  (Jppemann,  Germany. 
Process  of  purifying  water  for  householil  use  and  consump- 
tion.    Complete  Specification.     March  15. 

5957.  G.  Popp  and  .1.  H.  Becker.  An  improved  process 
of  sterilising  liquids  and  apparatus  to  be  used  therefor. 
March  20. 

6596.  E.  Sonstadt.  Improvements  in  the  preparation  of 
extracts  of  tea  and  coffee,  and  in  utilising  a  bye-product  of 
the  process.     March  29. 

6662.  J.  Miles.  Improvements  in  the  manufacture  from 
vegetable  substances  of  products  suitable  for  use  as  cattle 
food,  for  making  boiler  compositions  or  fluids,  and  for  other 
purposes.     March  29. 

6838.  G.  II.  Neuhauss,  J.  F.  H.  Grouwald,  and  E.  H.  C. 
Oehlmann.  Improved  process  for  destroying  infectious 
germs  in  milk  and  apparatus  therefor.  Complete  Specifica- 
tion.    April  1. 

7586.  J.  Wetter. — From  O.  Becker,  Germany.  Improve- 
ments in  the  manufacture  or  preparation  of  malt  bread  and 
biscuits.     April  13. 

B. — Sanitary  Chemistry. 

64  23.  .1.  J.  Meldrum  and  T.  F.  Meldrum.  Improvements 
in  or  connected  with  the  purification  of  sewage  and  arialogous 
foul  or  impure  liquids.     !March  27. 

6746.  F.  Fanta.  Improved  apparatus  for  purifying 
sewage  effluents  by  means  of  oxj-gen,  and  of  automatically 
regulating  the  flow  of  gas  required.     March  30. 

6940.  M.  C.  Meaby.  Improvements  in  apparatus  for  the 
treatment  of  town  refuse.     April  4. 

C. — Disinfectants. 

5566.  A.  Blackie.  Improvements  in  preparing  and  pack- 
ing materials  for  forming  solutions  containing  arsenic,  and 
applicable  for  dipping  animals,  preserving  skins,  for  destroy- 
ing germs,  parasites,  and  weeds,  and  for  other  uses. 
March  15. 

6953.  P.  Molyneux  and  G.  H.  Potts.  Improvements  in 
or  connected  with  disinfectants.     April  4. 

7038.  S.  Pitt. — From  the  Chemische  Fabrik  auf  Actien 
vormals  E.  Schering,  Germany.  A  new  antiseptic  material 
to  be  called  "  Formalin."     April  5. 

7065.  J.  Craven.  A  new  liquid  insecticide  or  insectine 
for  destroying  insects  on  plants.     April  6. 

Complete  Specification  Accepted. 
C. — Disinfectants. 
189.=2. 
11,275.  J.    ^I.     Raymond.       An    improved    antiseptic, 
disinfecting,  and  deodorising  compound.     April  5. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

6382.  H.  Colley.  Improvements  in  apparatus  for  the 
manufacture  of  paper.     March  25. 

6802.  W.  P.  Thompson. — From  the  Goppioger  Papier- 
fabrik,  G.  Krum,  Germany.  Improved  manufacture  of 
paper  or  cardboard  resembUng  leather.  Complete  Specifi- 
cation.    April  1. 

6925.  J.  Holden.  Improvements  in  or  relating  to  the 
manufacture  of  paper  and  apparatus  for  effecting  the  same. 
April  4. 

7221.  G.  C.Marks.  From  R.  B. McEwan,  J  L.  McEwan, 
and  R.  W.  McEwan,  United  States.  Paper  board.  Complete 
Specification.     April  8. 

74  50.  W.  Knowles  and  .J.  Mather.  Improvements  in 
finishing  paper  on  paper-making  machines.     April  12. 

7464.  J.  Mather  and  W.  Knowles.  Improvements  in 
mixing  pulp  tor  paper-making.     April  12. 
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Complete  Specification  Accepted. 

1892. 

8700.  C.  F.  Cross,  E.  J.  IkvaD,  and  C.  Beadle.  Improve- 
ments in  dissolving  cellulose  and  allied  compounds. 
April  12. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 


Applications. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Applications. 

6567.  C.  T).  Abel. — From  La  Societe  Anouyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
France.  Manufacture  of  isomeric  and  homologue  pyrazo- 
lones from  pyraxoles  and  pyrazolines  by  means  of  the 
acetylised  derivatives  of  pheuylhydrazine.     March  28. 

6596.  E.  Sonstadt.     See  Class  XVIII.  (A). 

6749.  C.  Kolbe.  Manufacture  or  production  of  salols. 
March  30. 

6778.  E.  Prince  and  The  Tasmanian  Eucalyptus  Oil  Co. 
Improved  mean;^  to  facilitate  the  evaporation  of  eucalyptus 
and  other  volatile  oils.     March  30. 

6959.  M.  Prentice.     See  Class  I. 

Complete  SpEciFiCATiojis  Accepted. 
1892. 
5745.  J.  Pfleger  and  "\V.  Krauth.     An  improved  process 
for  the   production     of    oxygenated    pyrazol    derivatives. 
March  22. 

19,329.  L.  F.  Eiedel.  A  new  compound  or  derivative  of 
para-tolyldimethyl  pyrazalon,  and  process  for  obtaining  the 
same.     April  19. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

5504.  A.  J.  Boult. — From  T.  H.  Blair,  France.  Im- 
provements in  or  relating  to  the  manufacture  of  films  for 
photographic  purposes.     March  14. 

5517.  W.  H.  Prestwich.  Improved  silver  haloid  emul- 
sions for  photographic  purposes.     March  14. 

5932.  O.  Magerstedt.  An  improvement  in  the  manu- 
facture of  photographic  plates.     March  20. 

6491.  E.  Norden.  An  improved  method  of  photographic 
printing  in  bromide  of  silver.     ^March  28. 

6501.  C.  A.  Allison.— From  F.  B.  Forster  and  G.  G. 
Eockwood,  United  States.  Improvements  in  processes  of 
making  transparent  photographs  on  glass.     March  28. 

Complete  Specification  Accepted. 
1892. 
7567.  T.  Christy.     Manufacture  of  transparent  materials 
and  the  application  of  the  same  to  photographic  and  other 
purposes.     April  12. 


C.  Hawkes.  An  improvement  in  wax  matches. 
An  improved  igniting  composition 
Improvements  relating  to  blasting 


5485.  H. 
March  14. 

6775.  I.  M.  Meissner. 
for  matches.     March  30. 

7420.  J.  E.  Blomen. 
compounds.     April  11. 

7573.  C.  D.  Abel. — From  The  Westfalisch-Anhaltischen 
Sprengstoff  Actien  Gesellschaft,  Germany.  Method  and 
apparatus  for  charging  cartridges  with  explosives. 
April  13. 

Complete  Specifications  Accepted. 

1S92. 

7238.  J.  K.  von  Falkenstein  and  A.  M.  Bohm.  New  or 
improved  manufacture  of  smokeless  powder  and  high 
explosives.     April  19. 

9284.  C.  F.  Cross,  E.  J.  Bevan,  and  C.  Beadle. 
Improvements  in  nitrating  cellulose  and  other  vegetable 
fibrous  substances.     April  5. 

9359.  J.  G.  Lorrain. — From  G.  Schnebelin.  A  new  or 
improved  manufacture  of  gunpowder.     March  29. 

1893. 

2704.  C.  M.  Bowman.  Improvements  relating  to  matches 
and  manufacture  thereof.     March  29. 


XXni.— ANALYTICAL  CHEMISTRY. 

Application. 

7547.  C.  R.  C.  Tichborne  and  C.J.  Thompson.  Improved 
apparatus  for  the  determination  of  butter  fat  in  milk. 
April  13. 

Complete  Specifications  Accepted. 
1892. 

5281.  C.  Eery.  A  new  instrument  for  the  measurement 
of  the  refractive  index  of  light  in  liquids.     March  22. 

1893. 

3388.  F.  Soxhlet.  An  improved  method  and  means  for 
retaining  di«k  stoppers  upon  the  mouths  of  bottles  and 
other  vessels.     March  22. 

4409.  P.  V.  P.  Berg.  Apparatus  for  determining  the 
relative  percentages  of  the  fluid  components  of  a  compound 
fluid.     April  19. 
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J.G.Wells XVII.,  XX. 

A.  Wingham X. 

C.  R.  Alder  Wright, 7  VII. 


D.Sc,  F.R.S. 


ight,-) 


X.. 
XL.  XII. 


NOTICES. 

In  accordance  with  the  provisions  of  Eule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  itahcs  in  the  annexed 
list  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Mr.  E.  C.  C.  Stanford  has  been  nominated  to  the  othce 
of  President;  and  Sir  John  Evans,  K.C.B.,  F.R.S.,  has 
been  nominated  Vice-President  under  Kule  11. 

Sir  Frederick  Abel,  K.C.B.,  F.R.S.,  Mr.  H.  Brunner, 
Mr.  Horace  Brown,  F.R.S.,  and  Sir  John  Evans,  K.C.B., 
F.R.S.  have  been  nominated  Vice-Presidents  under  Rule  8  ; 
and  Prof.  G.  G.  Henderson,  D.Sc,  has  been  nominated  an 
Ordinary  Member  of  Council  under  Rule  17,  in  the  place  of 
Mr.  E.  C.  C.  Stanford,  nominated  President. 

Mr.  E.  K.  Muspratt  has  been  nominated  a  Vice-President 
under  Rule  24,  and  the  Treasurer  and  Foreign  Secretary 
have  been  nominated  for  re-election. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  18.  Special  nomination  forms  for 
this  purpose  can  be  obtained  from  the  General  Secretary 
upon  application. 


402 


THE  JOUBNAL  OF  THE  SOCIETY  OF  OHEMICAIi  INDUSTBT. 


[May  31, 1893. 


Extract  from  Rule  18  : — "  Xo  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General- Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Xor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Eules 
12  or  15.  Xo  member  shall  sign  more  than  one  nomination 
form." 

AxNUAi,  Gexerax  AIeeting. 

The  Annual  General  Meeting  -will  be  held  in  Liverpool  on 
the  12th,  13th,  and  14th  July  next.  A  detailed  programme 
appears  in  this  issue,  and  Members  are  requested  to  make 
early  apphcation  to  the  Hon.  Local  Secretary  for  such 
tickets  as  they  require.  Tickets  of  Membership  will  be 
issued  with  the  Ballot  List  in  the  June  number. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Eider  Cook,  and  should  be  forwarded  to  him  at  Bow, 
unless  it  be  desired  to  notify  a  change  of  address. 


Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  apphcation,  accompanied  by 
remittance  at  the  rates  quoted  on  the  lirst  page,  to  the 
General  Secretary  only,  to  whom  also  changes  of  address 
should  be  communicated. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Etke  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  World's  Fair,  Chicago. 
Prof.  H.  Carrington  Bolton  requests  us  to  state  that  the 
Xew  York  Section  of  the  American  Chemical  Society  will 
be  happy  to  contribute,  bj-  aU  possible  means,  to  the  comfort 
and  enjoyment  of  the  foreign  chemists  who  may  visit  Xew 
York  on  their  way  to  or  from  Chicago  during  the  World's 
Fair.  Visitors  are  requested  to  leave  their  names  and 
addresses  with  the  Secretary  of  the  Reception  Committee, 
who  will  also  be  glad  to  furnish  all  information  at  his 
command,  in  reply  to  letters  of  inquiry. — Morris  Loeb, 
Secretary,  University  of  the  City  of  Xew  York,  Washington 
Square  East,  Eoom  16. 

AusTRAXiAx  Association  foe  the  ^^vais-cemext 
OF  Science. 
A  meeting  of  the  Australasian  Association  for  the 
Advancement  of  Science  will  be  held  in  Adelaide,  South 
Australia,  under  the  Presidency  of  Ealph  Tate,  F.L.S., 
F.G.S.,  Professor  of  Xatural  Science  at  the  University  of 
Adelaide,  commencing  on  September  25th,  1893.  Section  B, 
Chemistry,  ^vill  be  presided  over  by  Mr.  C.  Xapier  Hake, 
Chief  Inspector  of  Explosives,  Victoria ;  and  the  hon. 
general  secretaries  are  Prof.  A.  Liversidge,  M.A.,  F.R.S., 
Prof.  E.  H.  Eennie,  M.A.,  D.Sc,  and  Prof.  W.  H.  Bragg, 
M.A.     The  Association  now  numbers  about  900  members. 


Smithsonian  Institution. 
The  Hodgkins  Fund  Prizes. 
The    Smithsonian   Institution    announces    the    following 
prizes  to  be  awarded  on  or  after  July  1st,  1894  : — 

1.  A  prize  of  Si 0,000  for  a  treatise  embodying  some  new 
and  important  discovery  in  regard  to  nature  or  properties 
of  atmospheric  air. 

2.  A  prize  of  82,000  for  the  most  satisfactory  essay 
upon — 

(a.)  The  known  properties  of  air  in  relation  to  research 

in  every  department  of  natural  science. 
(6.)  The  proper  direction  of  future  research  in  connection 

with  the  imperfections  of  our  knowledge  of  air. 

3.  A  prize  of  $1,000  for  the  best  popular  treatise  on  air. 


4.  A  medal  will  be 
important  contributions 
properties  of  air  or  for 
welfare  of  mankind. 

The  treatises  should 
Smithsonian  Institution, 
except  that  for  the  first 
delayed  untU  December 


awarded  annually  or  biennially  for 
to  our  knowledge  of  the  nature  and 
practical  applications  thereof  to  the 

be  sent  in  to  the  Secretary  of  the 
Washington,  before  July  1st,  1894, 
prize,  the  sending  of  which  mav  be 
31st,  1894, 


LIST  OF  MEMBERS  ELECTED,  23rd  MAY  1893. 

Chaplin,  Edw,  M.,  60,  Westgate,  Wakefield,  analytical 
chemist. 

Clarke,  Arthur,  St.  Ann's  Hill  Factory,  Xottingham. 

Colefax,  Dr.  Arthur,  M.A.,  14,  Chester  Terrace,  Chester 
Square,  London,  S.W.,  Fellow  of  Christ  Church,  Oxford. 

Coyle,  Benj.  C,  Derrymore,  Dalkey,  co.  Dublin,  Ireland, 
analyst. 

Dickerson,  E.  X.,  15,  Wall  Street,  Xew  York,  L'.S.A., 
lawyer. 

Dittrich,  Julius  C,  Ozone  Manufacturing  Co.,  47,  Liberty 
Street,  Xew  York,  U.S.A.,  chemist. 

Finlay,  John,  20,  Garment  Drive,  Shawlands,  Glasgow, 
chemist. 

Fletcher,  E.  Morley,  12,  L'pper  Bedford  Place,  Loudon, 
W.C.,  Assistant  to  Chief  Inspector  under  Alkali  Acts. 

Hilton,  Edgar  G.,  Eussian  Steam  Oil  Mill,  37,  Kourlandsky 
Street,  St,  Petersburg,  Eussia,  varnish,  colour,  and  paint 
manufacturer. 

Hunter,  Oliver,  10,  Douglas  Street  East,  Wigan, 
pharmaceutical  chemist. 

Ivatts,  Harold  E.,  94,  Tritonville  Eoad,  Sandymount, 
Dublin,  analytical  chemist, 

Jackson,  the  Et.  Hon.  W.  L.,  M.P.,  F.E.S.,  7,  Cadogan 
Square,  London,  S.W.,  leather  manufacturer. 

^landall,  Jno.  B.,  112 — 48,  St.  John  Street,  Lauuceston, 
Tasmania,  pharmaceutical  chemist. 

^larchlewski.  Dr.  L.,  15,  Peru  Street,  Higher  Broughton, 
Manchester. 

Mayer,  Wm.  Turner,  c/o  Albany  Chemical  Co.,  65 — 67, 
Green  Street,  Albany,  X.Y.,  T'.S.A.,  manufacturing 
chemist. 

Eiley,  Wm.,  Castleton,  Manchester,  chemical  manu- 
facturer. 

Eobinson,  Wm.  S.,  Omaha,  Xebraska,  U.S.A.  (1112, 
Dodge  Street),  chemist  and  assayer. 

Tetley,  C.  F.,  M.A.,  Spring  Bank,  Headingley,  Leeds, 
brewer. 

Wills,  Samuel  Day,  Castle  Green  Colour  Works,  Bristol, 
colour  and  varnish  manufacturer. 


CHAITQES  OF  ADDBESS. 


Brown,  Jas.  T.,  l/o  Battersea ;  7,  Beaufort  Street,  Chelsea, 
S.W. 

Donald,  W.  J.  A.,  l/o  Irvine;  40,  Lilybank  Gardens, 
Glasgow. 

Ferrie,  A.,  l/o  Harpurhey ;  Roslin  House,  EUesmere 
Park,  Eccles,  Manchester. 

Forrester,  Jas.,  l/o  Cannon  Street ;  Layton  Villa,  Church 
End,  Finchley,  X. 

Gair,  Wm.,  jr.,  l/o  Chili  ;  20,  Cardigan  Terrace,  Heaton, 
Xewcastle-on-Tyne. 

Gallsworthy,  F.,  l/o  Headingley ;  5—7,  Meadow  Lane, 
Leeds. 

Gibbs,  W.  P.,  Journals  Xo  57,  Chve  Road,  Canton, 
Cardiff. 

Hamaguchi,  K.,  Journals  to  Choshi,  Shimoosa,  Chibaken, 
Japan. 

Hunter,  T.  G.,  l/o  540 ;  625,  Dfeael  Building,  Philadelphia, 
Pa.,  U.S.A. 

Irwin,  Wilfred,  l/o  Higher  Crumpsall ;  3,  Wilton  Polygon, 
Cheetham  Hill,  Manchester. 
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Knight,  J.  J.,  l/o  Widncs ;  Gorton  Brook  Chemiciil 
Works,  West  Gorton,  Manchester. 

Lanj,'don,  Dr.  M.  J.,  l/o  Victoria  I'ark  ;  :{,  Cooper  Street, 
Manchester. 

Leather,  Dr.  J.  Walter,  I'o  Calcutta;  Dehra  Dun, 
N.W.I'.,  India. 

Lombard,  E.,  l/o  Kiie  Grignan ;  10,  Kue  Hreteuil,  Mar- 
seilles, France. 

Lord,  K.  J.,  l/o  Uoclidale  ;  Brooklauds,  Millbrook, 
Stalybriilge. 

Lowe,  II.  A.,  Journals  to  Ilalliwell  Bleachworks,  Smitbills, 
near  Bolton. 

Lye,  W.  T„  I'o  The  Firs;  Braehead,  Cromwell  lioad, 
Luton,  Beds. 

McFarlane,  W.,  l/o  Thornliebank ;  Holmeview,  Manse- 
field,  I'ollokshaws,  Glasgow. 

•Marshall,  Dr.  T.  K.,  l/o  Cardiff;  4,  East  f'astle  Road, 
Merchistou,  Edinburgh. 

Mumford,  A.,  l/o  Westwell  Street ;  19,  St.  James'  Place, 
I'ljiuouth. 

Myers,  W.  S.,  l/o  Newark  ;  98,  Easton  Avenue,  New 
Brunswick,  N.J.,  l^.S.A. 

Tonicroy,  Dr.  C.  T.,  l/o  Halsey  Street ;  (Office)  cor. 
Passaic  and  Reynolds  Avenue;  and  (Journals)  18,  Pen- 
nington Street,  Newark,  N.J.,  I'.S.A. 

Preston,  E.  S.,  l/o  Tcnbury ;  10,  Holyrood  Terrace,  The 
Hoe,  Plymouth. 

Rawson,  C,  I/o  Technical  School ;  2,  Melbourne  Place, 
Bradford. 

Uayner,  J.  A.  E.,  l/o  Wavertree ;  High  Wray  Bank, 
Ambleside. 

Richardson,  C.  T.,  l/o  Portman  Mansions  ;  9,  Rosetti 
Mansions,  Cheyne  Walk,  Chelsea,  S.W. 

Roberts.  J.  H.  M.,  l/o  Brixton ;  Laboratory,  6,  Trinity 
Square,  Tower  Hill,  E.G. 

Saint,  W.  J.,  Journals  to  Kurfuerstenstrasse  5,  Bonn- 
Poppelsdorf,  Germany. 

Schweich,  E.,  l/o  Jamaica  ;  20,  Avenue  Road,  Regent's 
Park,  N.W. 

Smiles,  Jas.,  l/o  Queen  Street ;  Blandfield  Chemical 
Works,  Canoumills,  Edinburgh. 

Smith,  A.  J.,  l/o  I'itsmoor ;  Houghton  Villas,  2,  Andover 
Street,  Sheffield. 

Stuart,  Jas.,  Journals  to  22,  High  Street,  Hull. 

Taylor,  G.  W.,  l/o  Gamesley ;  Dinting  Vale  Printworks, 
Dinting,  near  Manchester. 

Taylor,  Jas.,  l/o  Sheffield ;  Department  of  Mines,  Sydney, 
N.S.W. 

Twitchell,  E.,  1  o  West  7th  Street ;  10,  Bellevue  Avenue, 
Mount  Auburn,  Cincinnati,  (Ihio,  l.S.A. 

Wates,  E.  A.,  lo  India;  56,  Breakspeares  Road, 
St.  .John's,  S.E. 

Webb,  S.  G.,  l/o  Port  Royal;  2314,  East  Grace  Street, 
Richmond,  Va.,  L'.S.A. 

Weber,  Dr.  C.  Otto,  l/o  Rectory  Road ;  2,  Randolph 
Street,  Crumpsall,  Manchester. 

Wilson,  A.,  l/o  Stourbridge  ;  Shrewsbury  House,  Stafford. 


CHANGES   OF  ADDRESS   EEQUIEED. 

Clements,  H.  C,  l/o  Burton  Road,  Brixton,  S.W. 
Fletcher,  R.  J.,  l/o  The  Hawthornes,  Bromley,  Kent. 
Peploe,  D.  H.  T.,  l/o  39,  Sloane  Gardens,  S.W. 
Serre,  C.  A.,  I/o  ilitre  Chemical  Works,  Cordova  Road, 
Bow,  E. 


Bevan,  Isaiah,  Llanelly  Chemical  Works,  South  Wales. 
Cowper,  E.  A.,  6,  Great  George  Street,  Westminster,  S.W. 
Foster,  Prof.  Wm.,  Middlesex  Hospital,  W.C.   May  23rd. 
Norton,   Prof.   Lewis    M.,    Mass.    Inst,   of    Technology, 
Boston,  Mass.,  U.S.A.     April  23rd. 
Ogden,  J.  M.,  49,  West  Sunniside,  Sunderland. 


iontjon  ^tttion. 


TlfK  CHKMtCAI.  SOCIKTV'S  RoOMH,  BuRUNOTOJf  H0C8E,  W. 


C.  F.  Crots. 

A.  (I.  Green. 

D.  Howard, 

('.  C.  Hutchinson. 
W.  Kellner. 

B.  E.  R.  Newlands. 
W,  Bamsay. 


Chairman:  Win.  Thorp, 

Vice- Chairman :  W.  Crowder. 

Committee : 


F.  G.  Adair  Robert*. 
A.  Gordon  Salamon. 

G.  N.  Stoker, 

F.  Napier  Sutton. 
T.  K  Tliorpe. 
T.  TjTcr. 
Frank  Wilson. 


lion.  Local  Secretary  :  John  Heron, 
74,  North  Side,  Clapham  Common,  S.W. 

The  names  in  italics  are  those  of  members  of  Committee  wlio 
retire  at  the  end  of  the  current  Session. 

The  following?  have  been  elected  to  fill  the  vacancies  and  will 
take  oflice  in  July  nnii:— Committee :  E.  J.  Bevan,  W.  (J.  Bl:i«(jcii, 
T.  A.  Lawson,  E.  Messel,  and  C.  R.  Alder  Wripht, 


SESSION  1892-93. 


Monday,  June  5th  : — 

Mr.  H.  G.  Waicl.    "The  Movement  of  Air  as  Applied  to 

Chemical  Industries." 
Messrs.  Cross  and  Bevan.    "  New  Cellulose  Derivatives  and 
their  Industrial  Application." 


Meeting  held  Monday,  May  \st,  ISO-"?. 


MR.    WM.    THOKP    IN    THE    CHAIR. 


THE  GASIFICATION  OF  COAL  AND  LK^lID 
HYDROCARBONS. 

BY    DR.    P.    BVORKOVITCH. 

The  artificial  production  of  burning  gases  may  be  said  to 
have  commenced  in  the  year  1()69  by  Becher,  and  in  the 
last  century  the  obtaining  of  burning  gas  from  coal  was 
evidently  known  to  many.  The  practical  application  of  this 
knowledge,  however,  appears  to  have  taken  place  onlv 
in  the  beginning  of  the  present  century,  when  large  gas- 
v.orks  were  establi.shed  in  London  by  Mr.  Winsor,  to  whose 
great  energy  we  owe  the  establishment  of  coal-gas  pro- 
duction. 

There  is  little  doubt  that  the  inventors  of  coal-gas, 
Mr.  Winsor  and  Mr.  ^Murdoch,  possessed  hut  a  small 
knowledge  of  the  chemistry  of  the  gas  they  were  producing. 
This  is  quite  evident  from  the  pamphlet  published  by 
Mr.  Winsor  in  1807  under  the  heading  of  "  Plain  Questions 
and  Answers  about  Coal-Gas."  There,  in  one  of  his  replies, 
he  asserted  that  there  was  not  the  slightest  danger  in  taking 
a  burning  candle  into  a  room  filled  with  gas,  as  the  gas 
could  not  ignite  owing  to  its  being  mixed  with  air. 

Table  I. 
Illuminant  Gas. 


Lighting  Gas. 


Gus  Cai'riers  or 
Dilutants. 


Foul  Gas 


Benzene  CjHe 
Naphthalene  C10H3 
Ethylene  C2H4 
Propylene  CjHs 
Butylene  C^Ha 
Acetylene  C.Hj 
Allylene  C3H4 


Methane  CH4        I   Carbonic  acid  CO* 

Hydrogen  Hj  Ammonia  NH, 

Carbonic  oxide  CO      Carbon  bisidphide  CSj 

Nitrogen  N  Sulphui-etted  hydro- 

gen HaS 


n  2 
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Even  up  to  the  present  day  chemists  have  given  little 
attention  to  the  gasification  of  coal  and  liquid  hydrocarbons, 
and  it  has  been  left  to  the  engineer  to  devise  improvements 
and  to  arrive  at  more  economic  working,  but  without 
changing  the  original  method. 

Chemists  have  devoted  themselves  to  the  study  of  certain 
by-products  of  gas-making,  but  not  to  the  chemistry  of  the 
material  the  engineer  himself  is  treating,  and  the  object  of 
my  lecture  is  to,  if  possible,  indicate  what  a  wide  field  for 
research  exists  in  this  direction.  The  immense  knowledge 
we  possess  of  (he  hydrocarbons  contained  in  the  by-products 
of  coal  gasification  affords  us  a  magnificent  vantage  ground 
from  which  to  approach  the  study  of  the  treatment  of  the 
original  material  from  which  these  by-products  come. 

I  propose  first  to  take  the  gasification  of  coal  and  see 
what  are  the  results  obtained  by  the  present  method,  both 


as  regards  the  gas  produced  and  the  composition  of  the 
by-products.  I  then  propose  to  show  what  I  have  proved 
to  be  possible,  both  as  regards  the  gas  produced  and  the 
quantity  and  nature  of  the  by-products,  and  compare  the 
two. 

I  will  also  deal  with  the  gasification  of  liquid  hydro- 
carbons as  at  present  conducted,  and  show  by  what  method 
it  may  be  improved ;  and  also  what  liquid  hydrocarbons  I 
think  best  suitable  for  gas  production. 

I  will  divide  the  gas  produced  from  coal  under  three 
heads  (see  previous  page). 

According  to  the  analysis  of  English  coal-gas  manufactured 
in  London,  made  by  Professor  Foster  in  the  year  1891,  we 
see  that  the  first-mentioned  elements.  A,  are  found  in  very 
small  quantities  compared  with  the  bulk  of  the  gas. 

The  analysis  of  seven  different  samples  is  as  follows: — 


Table  II. 
Analyses  of  English  Coal-Gas  made  during  1891  bu  Professor  W.  Foster. 


Reference  No.  of  Sample. 


Xo.  1. 

No.  -2. 

No.  3. 

Xo.  4. 

No.  5. 

No.  0. 

No.  7. 

, . 

0-47 

0-32 

0-53 

.. 

7-00 

6-58 

7-58 

7-40 

6-01 

0-51 

5-60 

4-35 

5-84 

4-02 

5*93 

5-69 

6-33 

7-88 

35-12 

35-J»3 

36-33 

33-32 

37-80 

37-66 

37-74 

50-18 

41 -n 

43-65     1 

38-38 

40-C6 

49-10 

46-55 

0-til 

0-36 

0-40    ; 

0-57 

0-44 

.. 

2- 5-2 

9-71 

7-10 

13-89 

10'50 

0-40 

4-00 

99-78 

100-00 

100-00    1 

100-02 

100-50 

100-00 

101-77 

Carbonic  acid  gas 

Carbonic  oxide 

Heavy  hydrocarbons  (CnHm) 

Marsh  gas 

Hydrogen 

Oxygen 

Nitrogen 

Totals 


The  first-mentioned  series,  viz.,  the  illuminants  or  un- 
saturated hydrocarbons  A,  are  represented  by  4-35  to 
7-88  per  cent.,  while  the  second  series  (B),  the  gas  carriers, 
range  from  89  to  92  per  cent.,  the  balance  being  foul  gases, 
say  4  to  14  per  cent. 

Now,  as  regards  the  by-products  obtained,  they  represent 
in  quantity  about  10  gallons  per  ton  of  coal  gasified,  and  an 
analysis  of  these  10  gallons  shows  the  contents  to  be  as 
per  Table  IV. 

Table  IV. 

The  Production  of  Gas  and  By-Products  from  1  Ton. 


Coal. 


Petroleum  Distillate  "  C." 


Ga«.— 10,000  c.f.  0/16  c.p. 
Coke  and  breeze 10  cwt. 

Ammonia 0--22  per  cent. 

Tar  10  Gallons  per  Ton. 
Benzene 0"1  galls. 

Naphtha 0-1     „ 

Phenol 0-1     „ 

Creosote 3'3     „ 

Anthracene 1  lb. 

Pitch 58    „ 


Gns.— 10,836  c/.  o/OO-S  c.p. 
None. 

None. 

Tar  92  Gallons  per  Ton. 
Benzols 30  galls. 

Light  gas-oil 38    „ 

None. 

None. 

Anthracene l'5lb. 

Pitch 100    „ 

Lubricating  oil 10  galls. 


gas  is  so  small,  uamelj',  6  per  cent.,  or  for  the  ton  of  coal, 
600  cubic  feet  by  volume,  and  42  -  2  lb.  by  weight  ? 

If  we  refer  to  Table  III.  it  will  be  seen  that  the  analysis 
by  volume  and  weight  of  coal-gas  when  10,000  cubic  feet 
per  ton  be  produced,  is  as  follows  : — 

Table  III. 

Analyses  of  Gas  by    Volume  and  Weight,  taking  the 
Production  of  10,000  Cubic  Feet  per  Ton  of  Coal. 


Such  are  the  results  of  the  present  gasification  of  coal. 

It  is  known  that  nearly  all  kinds  of  coal  contain  from 
50  to  70  per  cent,  of  fixed  carbon,  and  from  30  to  50  per 
cent,  of  volatile  matter,  and  it  is  the  latter  which  defines 
the  goodness  of  coal  for  the  purpose  of  gasification.  How 
comes  it,  then,  that  by  the  analysis  of  Professor  Foster 
referred  to,  the  percentage  of  these  hvdrocarbons  in  coal- 


Name. 


Per  Centage 
by  Volume. 


Cubic  Feet 
per  Ton. 


"Weight  in 
Lbs.  per  Ton. 


Heavy  hydrocarbons 

6-00 
36-5 
48-3 

6-3 

000 
3,650 
4,830 

630 

42-2 
147-8 

Hydrogen 

Carbonic  oxide 

24*5 
44-6 

Totals.... 

97-1 

9,710 

259-1 

The  average  quantity  of  volatile  matters  per  ton  of  coal 
must  be  equal  to  784  lb.,  but  obtained  in  gas  only  259-1  lb. 

That  is,  the  average  quantity  in  weight  of  volatile  matter 
obtainable  from  a  ton  of  coal  (supposing  we  take  35  per 
cent,  instead  of  45  per  cent.,  so  as  to  allow  of  10  per  cent,  for 
by-products  and  liquors)  being  784  lb.  ;  the  quantity 
actually  obtained  by  the  present  method  of  gasification  is 
only  302  -  2  lb.  as  gas,  or  a  little  over  one-third,  the  rest 
being  lost  in  the  course  of  gasification. 

The  correctness  of  the  above  calculation  may  be  proved 
by  taking  the  specific  gravitj-  of  coal-gas,  namely  0  ■  4,  which 
makes  the  weight  of  gas  obtained  per  ton  of  coal  equal  to 
292-8  lb. 

Both  calculations  give  approximately  the  same  result, 
and  clearly  show,  as  I  have  said,  that  only  a  little  over  one- 
third  of  the  volatile  matter  contained  in  coal  is  gasified,  the 
rest  being  lost  or  converted  into  solid  substance. 
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Wbiit  is  still  more  imporfant,  however,  ia  that  of  this 
one-third  ouly  42  "2  lb.  or  about  ^}  per  cent,  oi  the  whole 
consists  of  iinsatiiruteil  hydrocarbons  or  ilhtminants. 

Now,  the  ijuestion  arises,  how  are  the  two-thirds  of  the 
volatile  matter  in  coal  lost  in  tlit^  process  ot  gasification  ? 

Hy  numerous  investij^ations  it  has  been  shown  that 
illuminalinj;  jjas  is  formed  by  the  separation  of  hydrogen 
from  saturated  hydrocarbons.  It  has  also  been  sliown 
that  the  less  the  temperature  at  which  coal  is  gasified,  the 
greater  is  the  quantity  of  unsaturated  hydrocarbons  in  the 
gas  obtained  ;  that  is,  the  gas  obtained  is  less  in  quantity, 
but  better  in  illuminating  power. 

It  is  a  known  fact  that  gas  taken  for  anal^'sis  from 
the  retort  at  different  times  differs  in  its  composition 
according  to  the  time  at  which  it  is  taken  off.  At  the 
beginning  it  is  considerably  richer  in  illuminating  power 
than  at  a  later  jMiriod.  It  is  also  noticed  that  as  the 
prwess  contiimes  the  quantity  of  unsaturated  hj'drocarbons 
decreases  and  ttie  quantity  of  hydrogen  increases.  It  is 
evident  that  this  results  entirely  from  the  increased 
tempeniture  under  which  the  gas  is  produced.  It  is  the 
same  with  petroleum.  The  composition  of  petroleum  gas 
varies  according  to  the  temperature  at  which  petroleum  is 
decomposed.  The  gjis  obtained  at  a  lower  temperature 
contains  considerably  more  carbon  than  hydrogen,  while  in 
raising  the  temperature  the  proportion  of  carbon  diminishes 
and  the  hydrogen  increases,  and  at  a  very  high  temperature 
pure  hydrogen  is  obtained.  This  fact  shows  conclusively 
that  the  quantity  of  light-giving  gases  depends  directly  upon 
two  factors. 

1st.  The  quantity  of  the  compounds  which  under  a  certain 
temperature  will  breakup  and  give  light-yielding  elements  ; 
and 

2nd.  The  fempcraturc  to  which  these  compounds  are 
subjected. 

If  we  consider  attentively  the  present  method  of  gasi- 
fication of  coal  in  retorts,  we  sec  at  once  that  there  exist 
all  the  conditions  for   destroying  the   gas  formed.      The 


gasification  is  carried  on  at  a  high  temperature,  and  the 
formed  hydrocarbons,  passing  through  the  highly-heated 
mass,  throw  off  the  hydrogen  in  such  large  quantities  that 
this  gas  forms  nearly  .-,()  per  cent,  of  the  whole  of  the  gas 
produced.  In  addition  to  this  a  quantity  of  hydrogen 
produced  from  the  broken  up  hydrocarbons  is  consumed  by 
the  oxygen  in  the  coal,  and  a  further  quantity  goes  with  the 
nitrogen  to  form  ammonia. 

That  such  is  the  case  can  be  seen  from  even  a  superficial 
survey  of  the  elements  of  the  gas  made.  We  see  hydrogen 
combined  with  carbons  in  the  unsaturated  form  amounts  to 
only  C  lb.,  and  in  the  form  of  marsh  gases  SG-g  lb.,  while 
in  the  pure  form  it  amounts  to  22-5  lb.  ;  and  when  it  is 
borne  in  mind  that  there  exists  no  free  hydrogen  in  coal,  it 
will  be  seen  to  what  a  great  length  the  breaking  up  of  the 
hydrocarbons  has  gone.  In  other  words,  the  temperature  of 
the  retort  has  been  raised  to  such  a  point  as  to  destroy 
nearly  the  whole  of  the  unsaturated  hydrocarbons. 

It  will  be  seen  from  the  foregoing  that  the  gasification  of 
coal  must  be  carried  on  at  a  lower  temperature,  the  result 
of  which  will  be  the  unsaturated  hydrocarbons  will  be 
preserved,  a  maximum  candle  power  obtained,  and  at  the 
same  time  a  large  (juantity  of  the  hydrocarbons  of  the 
benzene  series  obtained. 

Before  explaining  what  I  have,  by  experiment,  proved  to 
be  possible,  and  I  believe  practicable,  I  may  say  that,  in  the 
treatment  of  coal  for  gasification,  I  have  assumed  that 
eoal  is  a  substance  which  may  be  roughly  (lescribe<l  for 
my  purpose  as  fixeu  carbon  saturated  with  hydrocarbons, 
and  that  these  hydrocarbons  for  the  most  part  belong  to  the 
paraffin  series. 

Instead  of  passing  direct  to  the  discussion  of  what  I 
suggest  as  the  proper  method  of  coal  gasification,  I  will 
first  make  a  few  remarks  upon  the  gasification  of  liquid 
hydrocarbons,  seeing  that  it  is  from  this  starting-point  I 
have  approached  the  subject  of  the  gasification  of  coal. 

In  the  year  1824  Mr.  P.  Taylor  patented  an  apparatus 
for    gasifying    liquid    hydrocarbons.       His    invention     is 


FiKST  Coal-Gas  Apparatus  cosstrccted  in  London. 
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described  as  "  a  combination  of  a  retort  and  apparatus  for 
the  purpose  of  more  efEectually  than  lieretofore  decomposing 


by  the  application  of  heat  for  converting  fluids  into  gas 
suitable  for  illumination." 


First  Oil-Gas  Plaj<t,  by  Philip  Taylor. 


This  is  the  first  apparatus  for  oil-gas  making  that  I  have 
been  able  to  find.  From  the  drawing  it  will  be  seen  that  his 
apparatus  consists  of  one  or  two  retorts,  in  the  centre  of 
each  of  which  is  placed  a  pipe  reaching  to  the  bottom.  The 
retort  is  tilled  with  coke  or  other  incandescent  material.  The 
fluid  enters  the  pipe  and  descends  to  the  bottom  of  the 
retort,  afterwards  passing  in  a  gasified  form  through  the 
incandescent  material  in  the  retort  and  escaping  at  the  top. 
Shale  oil  was  used  for  the  purpose. 

The  main  principle  of  passing  gas  through  an  intensely 
heated  surface  has  been  adopted  by  all  the  patentees  of  oil- 
gas  apparatus  from  P.  Taylor  in  1824  up  to  the  present 
day.  The  second  idea  of  all  these  oil-gas  manufacturers 
was  to  try  to  gasify  the  ivhole  of  the  oil  treated,  without 
leaving  any  residues  ;  the  consequence  has  been  they  have 
all  more  or  less  failed. 

Little  attention  has  been  paid  to  the  few,  but  still  serious, 
attempts  that  have  been  made  in  the  scientific  world  to 
obtain  valuable  bye-products  in  the  gasification  of  oil. 

In  1877,  Lietny,  Professor  of  the  Technological  Institute 
of  St.  Petersburg,  patented  and  published  in  the  Transactions 
of  the  Berlin  Chemical  Society  a  process  for  obtaining 
aromatic  hydrocarbons  from  Russian  petroleum  oils,  and  to 
him  certainly  belongs  the  first  rational  gasification  of  oils. 

His  method  has  been  improved  upon  by  Dr.  Smith  at 
iSlx.  Ragosine's  works  near  Nijni  Novgorod,  and,  thanks  to 
the  enterprise  of  Mr.  Ragosine,  we  have  been  able  to 
utilise  naphtha  for  the  production  of  gas  of  high  illumi- 
nating power,  and  at  the  same  time  a  large  quantity  of 
very  useful  and  valuable  by-products. 

The  main  attention  at  these  works  has  been  directed  to 
the  utilisation  of  those  mineral  oil  products  obtained  by  the 
distillation  of  Russian  crude  oil  which  could  not  be  used  in 
oil-lamps  on  account  uf  their  heavy  specific  gravity,  and 
which  at  the  same  time  were  too  light  to  be  used  as  lubri- 
cants. These  products  of  Baku  crude  oil  comprise  nearly 
20  per  cent,  of  the  oil.  It  was  therefore  very  important  for 
Mr.  Ragosine,  having  his  works  in  the  centre  of  Russia,  far 
away  from  the  sources  of  naphtha,  to  have  no  useless 
waste ;  and  the  attention  of  ail  chemists  and  scientific  men 
engaged  by  him  (and  among  them  I  may  mention  the  names 
of  Professor  Schutzenberger,  of  Paris,  and  Professors 
Markovnikofl'  and  Ogloblin,  of  Moscow)  has  been 
directed  to  discovering  the  best  methods  for  the  utilisation 
of  the  whole  of  the  Russian  oils. 

Now,  although  the  gasification  of  oil  as  conducted  at 
the  Ragosine  factory  is  carried  on  mainly  with  the  view  to 
obtaining  the  bye-products  which  are  so  valuable,  and  which 
amount  to  40  per  cent,  of  the  oil  treated,  yet  even  under 
such  conditions  they  obtain  about  the  same  quantity  and 
quality  of  gas  per  gallon  of  oil  used  as,  according  to  the 
latest  published  informatiou,  has  been  obtained  in  England, 


where,  or  indeed  anywhere  else  except  Russia,  no  valuable 
by-products  whatever  are  obtained. 

Of  course  this  may  partly  be  attributed  to  the  fact  that  in 
Western  Europe,  as  well  as  in  America,  where  the  gas 
industry  is  so  widely  developed,  the  attention  of  the  investi- 
gators and  inventors  has  been  directed  to  naphtha  products 
and  other  oils  only  from  the  point  of  view  of  how  to  obtain 
the  largest  quantity  of  gas  possible  ;  while  in  Russia,  where 
the  gas  industry  is  in  its  infancy,  the  chemists  have  spent 
their  energies  on  by-products,  regarding  the  gas  question 
as  a  secondary  one.  Therefore  both  the  Russian  chemists 
and  foreign  gas  engineers  have  been  equally  wasteful,  the 
first  wasting  the  gas,  and  the  latter  wasting  the  by- 
products. 

For  my  experiments  upon  liquid  hydrocarbons  I  have 
taken  three  different  distillates,  namely,  («)  solar  distillates 
of  the  specific  gravity  of  0*8625  ;  (J)')  solar  distillates  of 
the  specific  gravity  of  0  •  8853  ;  (c)  a  specially  prepared 
distillate  of  the  specific  gravity  of  0"899.  As  shown  by 
Table  V.,  by  distillation  of    sample   (a)  at  temperatures 

Table  V. 

A.  "  Solar  Oil,"  Sp.  Gr.  0  •  8625  ;  Flash-point  53°  C. 

Distillation. 


Specific  gravity  of  distillate 
obtained  fi-om  0'  to  350''  C.  = 
0'844i;.  Specific  gravity  of 
residuals  0'81>27. 


0°  to  200°  C. 

Per  Cent. 
10 

200"  to  250°  C. 

20 

250"  to  300°  C. 

30 

300°  to  350-  C. 

7 

67 

B.  "  Special  Solar,"  Sp.  Gr.  0  •  8852  ;  Flash-point  120°  C. 
Bi/  Distillation  no  Fraction  between  (f  to  350°  C. 


C. 


Special  Distillate,"  Sp.  Gr.  0  •  8991 ;  Flash-point 
115°  C. 


Distillation. 

0°  to  200°  C. 

Pe 

r  Cent. 

2 

~1 

200°  to  250°  C. 
250°  to  300°  C. 

7 
10 

Specific    gravity   of   distillate 
1      obtained  from  0°  to  350°  C.  = 
i-    0"86()7.     Specific   gravity   of 
1      residuals  0'90{t7. 

300°  to  350"  C. 

It 

J 
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ranging  from  0''  to  360°  Celsius,  I  obtained  C7  per  cent,  of 
a  iirofliict  of  the  specific  gravity  of  0*8442.  Hy  distillation 
of  sample  (h)  at  the  same  temperatures  I  obtained  none  at 
all.  Hy  distillation  of  sample  (c)  I  obtained  at  the  same 
tempenitures  28  per  cent,  of  a  distillate  of  the  specific 
gravity  of  (f86<>7.  I  subjected  these  three  different  kinds 
of  distillates  to  the  process  of  gasification.  The  apparatus 
used  for  that  purpose  consisted  of  two  iron  pipes  laid 
horizontally  one  above  the  other,  and  connected  together  at 


one  end  The  other  end  of  the  upper  pipe  is  carried  up 
vertically  about  8  in. ;  into  the  topis  inserted  a  glass  fimnel 
with  a  stopcock.  The  other  end  of  the  lower  horizontal 
pipe  IS  connected  with  a  condenser  for  collecting  the  bye- 
products,  which  in  its  turn  is  connected  with  a  gasholder 
for  receiving  the  gas  obt.iincd. 

The  difference  between  the  results  obtained  by  gasifying 
at  a  high  temperature  and  at  a  low  temperature  can  be 
clearly  seen  by  Table  VI.,  K.\ainple  A. 


Table  VI, 
Gasification  of  Oil  A,  B,  C. 




Temperature 

of 
Breaking  up. 

Cubic  Feet 
Gas  per  Ton. 

Candle 
Power. 

Candli-s  per 

Gallon  of 

Oil. 

Per  Cent,  of 
R«sidual8. 

Specific 
Gravity  of 
Residuals. 

1600°  V. 
1300^  V. 
1300"  F. 

126-5 
71-4 
69-8 

22-8 

570 

32-0 

A. 
A. 
K. 

0-9834 

■■  SiK,'cinl  sob 

r".... 



•«5'6 
5.'r7 

G65 
719 

37-5 
.'i7-5 

0-9266 
0-94ei 

(' 

"  Special  distillate ' 



1300°  V. 

69-0 

60-.J 

832 

.38-0 



Distillation 

of  Oil-Gas  Tar. 

A. 

B 

• 

C. 

8p. 

Gr.0-9266, 150  Cc. 

Sp.  Gr.  0-9464, 331  Cc 

Sp.  Gr.  0-9670. 292  Cc. 

60°  to   79' 

1 

Co. 

10-5 

1 

Per  Cent. 

7-0 

Cc.               i 
19-5               1 

Per  Cent. 
5-9 

Cc. 

e-0 

Per  Cent. 
2-05 

83' 

2-5 

l-6<) 

4-0               1 

1-3 

3-0 

1-02 

109° 

150 

10-0 

29-0                I 

7-0 

48-0 

16-44 

113° 

4-0 

2"6<; 

8-5 

2-56 

5-5 

1-88 

135° 

16-0 

11-0 

30-0 

9-06 

27-5 

9-41 

113° 

3-5 

2-33 

10-5 

3-17 

6-5 

2-23 

215° 

32-5 

21-66 

49-5 

14-95 

40-0 

13-69 

225° 

4-0 

2-66 

1 

10-5 

3-17 

13-0 

4-45 

360° 

1 
■ 

r 

26-0 

Over  360° 

lor  A.  B. 

C. 

.. 

.. 

.. 

. , 

1 

11-0 

Pit< 

5h  obtained  . 

J 

• 

15-2 

You  will  obsene  that  the  illuminating  power  of  the  gas 
produced  at  a  temperature  of  1 600-  F.  is  much  less  than 
that  of  the  gas  produced  at  a  temperature  of  1.300  F. 
If  a  still  higher  temperature  te  used,  the  gas  produced 
is  again  of  a  lower  illuminating  power.  The  next  thing 
we  observe  is,  that  in  gasifying  the  three  samples  of  oil 
described  in  Table  V.,  a,  h,  and  c,  at  the  same  temperature, 
we  obtain  very  different  results,  and  the  best  result  is 
obtained  from  sample  c,  both  as  regards  quantity  and 
quality  of  gas,  and  of  by-products.  The  lightest  sample 
certainly  produced  a  foot  or  two  more  of  gas  per  gallon, 
but  the  candles  are  only  665,  as  compared  with  823  in 
the  case  of  sample  c.  Then,  again,  the  percentage  of  by- 
products in  the  case  of  sample  a  is  37  •  n  of  a  gravity  of 
0-9266,  while  in  the  case  of  sample  c  it  is  88  per  cent,  of 
the  gravity  of  0*967.  The  difference  so  far  as  quantity  is 
concerned  is  very  slight,  but  in  the  value  of  the  by-product 
it  is  very  great.  The  analysis  of  the  by-product  in  the 
case  of  sample  a  clearly  shows  that  it  contains  a  large 
quantity  of  light  spirit,  mixed  with  the  benzol,  which 
mixti.re  it  has  proved  impossible  to  separate  by  fractional 
distillation,  owing  to  the  boiling-points  of  the  two  being 
so  nearlj'  approximate.  The  presence  of  these  spirits  in 
benzol  is  only  ascertained  by  gravity  and  not  by  the  boiling- 
point,  benzol  mixed  with  spirit  having  a  much  lower 
gravity  than  pure  benzol.  On  the  other  hand,  the  analysis 
of    the   by-product  obtained   from    sample  r,  as  seen    in 


Table  TI.,  shows  that  it  mainly  consists  of  pure  benzol  with 
very  little  light  spirit. 

As  I  have  explained  before,  the  most  important  part  in 
the  process  of  the  gasification  of  the  volatile  matter  in  coal 
is  to  break  up  the  saturated  hydrocarbons  into  unsaturated 
hydrocarbons,  which  are  the  illuminating  elements.  It 
seems  to  me  that,  beginning  with  the  first  invention  of  coal 
gasification  up  to  tlie  present  time,  the  method  used,  which 
results  in  obtaining  only  42  •  2  lb.  of  unsaturated  hydro- 
carbons out  of  784  lb.  of  volatile  matter,  cannot  stand 
scientific  or  practical  criticism. 

Guided  by  the  results  of  experiments  in  oil  gasification, 
and  having  come  to  the  conclusion  that  liquid  hydrocarbons 
exist  in  coal,  I  thought  of  gasifying  coal  on  the  same 
principles  as  oil,  in  order  to  avoid  the  destruction  of  the 
volatile  matters  which,  as  has  been  shown,  is  brought  about 
by  the  present  methods  ;  but  I  have  been  prevented  at  the 
outset  by  the  absence  of  any  means  of  carrying  out  this 
purpose,  and  therefore  I  decided  to  adopt  a  combination 
process  of  distillation  and  gasification  in  the  presence  of  an 
inert  gas,  for  the  purpose  of  mechanically  taking  off,  or 
rather  squeezing  out,  those  hydrocarbons,  which,  as  stated 
before,  I  had  concluded  existed  in  coal  in  liquid  form. 
The  inert  gas  found  bj-  me  the  most  suitable  for  this 
purpose  appeared  to  be  pure  hydrogen  or  a  mixture  of 
hydrogen  and  carbonic  oxide.  I  have  also  used  pure 
nitrogen,  but  I  found  that  the  breaking  up  of  the  oils  went 
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further  in  this  case.  The  inert  gas  itself  prevented  the 
hydrocarbons  from  touching  the  surface  of  the  apparatus 
and  so  being  subjected  to  great  beat,  while  the  presence  of 
hydrogen   prevented   the   hydrocarbons   splitting   up.     On 


referring  to  Table  VII.  you  will  see  the  result  of  this  method 
of  gasification  is  that  I  have  obtained  1 6  per  cent,  of  coal- 
oils,  not  tar, 


Table  VII. 
Analyses  of  Coal  from  Yorkshire,  Durham,  and  Lea  Co. 


B. 


C. 


Spociflc  gravity ^'a*^^ 

'  Per  Cent. 

Jloisture 6-64 

Ash 1'15 

Coke  (by  existing  methods) 57*60 

Sulphur 0-69 

Coke  (by  my  method)  (51-15 

Tar lC-0 

Sulphate  of  ammonia 0*7748 

Gas  per  ton  of  coal 5120  c.f . 

Candle  power 17 "3 


1-257 

Per  Cent. 

5*25 

0*93 

60*02 


67*10 
12-3 
0*4257 
4978  c.f. 
20*7 


1*261 

Per  Cent. 

1*79 

1*76 

63*97 


1*275 

Per  Cent. 

4-37 

1*79 

61*81 


66*80 

10*3 

0*7097 

4045  c.f. 

22*0 


Durham. 


Lea  Co. 


1*265 

Per  Cent. 

2*24 

l*0i 
66*31 

1*45 
74-00 

9*72 


Per  Cent. 
9*18 


0*90 
57*07 


64*7 
13'1 


The  gas  obtained  in  the  first  operation  by  my  process  is 
equal  to  about  .5,000  feet  per  ton  of  coal,  the  illuminating 
power  ranging  from  17  to  22  candles,  or  say  an  average  of 
20  equal  to,  say,  20,000  candles  per  ton  of  coal  gasified. 

As  I  have  stated,  in  the  first  process  of  gasification  of  the 
coal  I  obtain  16  per  cent,  of  coal  oil.  On  subjecting  this 
coal  oil  to  distillation,  as  seen  from  Table  VIII.,  I  obtain  at 

Table  Vllf. 

Analyses  of  Coal-Oil  from  Coal  of  Lea  and  Co. 
lS-1  per  cent.     122-4  cc.     Sp.  grr.  1*050. 

Distillation. 


0  to  150 

Cc. 
1*5 

Per  Cent. 
1*2 

200 

10-1 

8*2 

223 

11*4 

9-3 

300 

20*8 

17*0 

360 

8-7 

7*1 

Over  360 

34-5 

28*2 

E  OS  i  duals 

29*5 

24*1 

5*9 

4*8 

122*4 

99*9 

o 

Cc. 

Per  Cent. 

100 

1*5 

1*5 

120 

.. 

150 

2*3 

2*4 

200 

4*3 

4*4 

225 

7*9 

8-1 

360 

21*3 

21*85 

Over  360 

23-4  gv. 

23*9 

Residuals 

31*18  „ 

.32*4 

Loss 

5*5    „ 

5-(i 

97*38  gr. 

100*15 

temperatures  ranging  from  0  to  360  Celsius  38  per  cent., 
or  about  13|  gallons  of  rich  gas  oil.  In  addition  to  this  I 
obtain  23*9  per  cent,  of  soft  paraffin,  and  only  about 
27  per  cent,  of  pitch.  Now,  taking  the  38  per  cent,  of  the 
light  products  or  gas  oil  obtained  in  the  course  of  the 
distillation  of  the  original  by-product  and  subjecting  it  to 
the  process  of  gasification,  I  obtain  a  quantity  of  illuminating 
gas  equal  to  11,000  candles  per  ton  of  coal,  so  that  you 
will  see  the  actual  total  of  candles  per  ton  of  coal  eventually 
obtainable  by  my  method  is  31,000 ;  in  addition  to  which 
the  residue  resulting  from  the  gasification  of  this  38  per 
cent,  of  gas  oil  possesses  the  same  value  as  the  by- 
products obtained  from  the  gasification  of  petroleum  oil  as 
per  Table  VI.  Therefore,  summing  the  matter  up,  by  my 
method  of  gasification,  we  obtain  in  the  first  instance 
31,000  candles  per  ton  of  coal  treated,  about  8  gallons  of 
paraffin,  about  100  lb.  of  pitch,  and  4  gallons  of  bye- 
products  of  great  value  resulting  from  the  gasification  of 
the  gas  oil.  As  I  have  just  stated,  to  completely  carry  out 
this  method  of  coal  gasification  it  is  essential  to  divide  this 
process  into  two  distinct  operations,  but  as  I  have  told  you 
I  have  not  found  the  means  of  doing  this.  There  should 
first  be  a  process  of  coal  distillation,  for  the  purpose  of 
extracting  in  an  intact  form  the  whole  of  the  hydrocarbons 
which  the  coal  contains,  and  having  obtained  these  hydro- 
carbons they  should  be  subjected  to  the  process  of  gasifica- 
tion in  the  same  way  as  any  other  liquid  hydrocarbons.  It 
is  evident  that  it  is  more  economical  to  divide  the  processes 
of  distillation  and  gasification,  seeing  that  the  conditions 
under  which  the  various  series  of  hydrocarbons  are  formed 
is  so  complex,  and  that  it  is  impossible  to  apply  the 
necessary  conditions  in  one  operation.  If  you  attempt  to 
do  so,  in  securing  some  hydrocarbons,  you  naturally  destroy 
others. 

I  prefaced  my  remarks  on  coal  gasification  by  the  state- 
ment that  in  this  question  I  have  acted  on  the  assumption 
that  coal  was  a  substance  comprising  fixed  carbons  saturated 
with  hydrocarbons,  and  I  think  I  am  justified  in  saying  that 
the  obtaining  of  paraffin  in  such  quantities  as  I  have  done 
is  ample  proof  that  my  assumption  was  well  founded.  It 
is  an  interesting  fact  also  that  the  existence  of  paraffin  in 
coal  is  not  limited  to  that  class  of  coal  called  gas  coal,  as  on 
subjecting  a  sample  of  ordinary  house  coal  to  the  same 
process  of  gasification,  I  obtained  almost  a  similar  quantity 
of  coal  oils,  and  about  the  same  quantity  of  paraffin.  It 
may  also  be  a  further  interesting  fact  to  you  that  the 
gasification  of  castor  oil  and  other  vegetable  oils,  as  well  as 
cod-liver  oil,  produces  similar  results,  as  will  be  seen  from 
Table  IX. 

You  can  understand,  although  I  have  been  working  upon 
this   subject  for  some  time,  that  it  is  one  so  complex  and 
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Table  IX. 
Gasification  of  Castor  Oil.     Sp.  yr.  0*9299  (^impure). 


C".»';^    Candl..  Ca"'ll.-s'Absnr>,crt  percent. 
I    Gall,   ilowi-i.     (^^„      Bromine.l    ""^  ^'"^• 


Kxp.  1 I    81*8 

„     II.    r      By  !W2 


(      »/ 

3    hinluT 


;  temp,  as 
„     Ul.K     in  I.    I    W6 


64 

882 

Per  Cent. 
40-8 

43 

806 

31'3 

55 

1 

1,040 

.•J9-4 

Per  Cent. 
20-7 


l!)-0 
17-3 


Gnsijication  of  Cod  Liver  Oil.     .Sp.  yr.  0-  939. 


pt'riinent  I 

77-0 

45 

693 

.38-4 

23-3 

11 

78-5 

60 

942 

43-8 

22-0 

III.... 

79-5 

60 

954 

430 

21-0 

Tar  from  Castor  Oil.     Sp.  yr.  0  •  952 1—1 1 0  re. 


0 

50  to  100 

Co. 

27-0 

i            Per  Cent 
24-5 

125 

4-0 

3-0 

150 

12*5 

11-4 

200 

20-0 

225 

»;-o 

360 

18-5 

Over  ;«iO 

2-5 

Residimli 

12 -4 

103-9 


39-5 


Tar  from  Cod  Liver  Oil.     Sp.  yr.  0-9753 — 163  cc. 


55  to  100 

Cc. 

SO-0 

Per  Cent. 
18-4 

125 

18-0 

11-0 

150 

18-75 

11-5 

200 

26-5 

.. 

225 

8-75 

_^ 

.360 

27-0 

.. 

Over  360 

8-0 

.. 

Residuals 

23-4 

160-4 

40-9 

viist  that  I  may  be  faid  to  have  arrived  only  at  a  pre- 
liminary stage :  in  fact  the  ground  to  be  covered  is  so 
enormous  that  the  labours  of  one  individual  can  hardly  ever 
cover  it ;  but  the  fact  that  all  coal  contains  paraffin  in  so 
large  a  quantity  appeared  to  me  of  sufficient  importance  to 
the  industry  of  gas  making,  that  I  thought  it  would  interest 
you  to  know  the  progress  I  have  made  up  to  the  7»resent.  1 
am  continuing  my  investigations,  and  I  hope  in  the  near 
future  to  give  you  more  detailed  information  on  the  chemical 
nature  of  the  products  which  I  have  obtained.  In  addition 
to  the  advantages  which  I  have  already  pointed  out,  there 
are  others  of  perhaps  less  importance,  but  still  sufficiently 
important  to  be  worth  mentioning,  such  as  the  obtaining  of  a 
far  larger  quantity  of  superior  coke,  absolutely  free  from 
sulphur,  and  of  an  increased  quantity  of  ammonia.  Of 
course  the  lines  I  have  sketched  out  would  necessitate  such 


a  radical  revolution  in  tlie  method  of  gas  manufacture  that 
I  can  hardly  anticipate  that  a  change  of  such  enormous  im- 
portance can  be  carried  out  rapidly,  but  I  trust  that  having 
pointed  out  the  possibilities  that  exist  for  the  improvement 
of  this  industry,  the  attention  of  gas  engineers  and  gas 
chemists  may  be  directed  to  it,  and  all  workin^j  together  to 
the  same  end,  the  present  wasteful  method  may,  at  any  rate, 
be  somewhat  ameliorated, 


Discussion. 

Prof.  V.  B.  Lewes  said  in  the  first  place  he  thought  the 
great  question  which  had  been  raised  was,  the  question  of 
residuals  versus  no  residuals,  and  in  the  author's  very  able 
defence  of  the  residuals  side  of  the  question  in  calculating 
the  prices  of  the  products  of  goods  he  had  taken  benzol  at 
l5.  lOd.  per  gallon.  Now  the  present  price  was  aiiout  l.v.  ."jc/., 
and  if  the  gas  companies  were  to  turn  to  petroleum,  either, 
obtained  by  distillation  from  coal  or,  what  would  be  a  more 
probable  source,  Russian  petroleum,  and  distil  that  by  a 
method  which  gave  30  galls,  of  benzol  for  every  ton  of  coal 
carbonised,  even  the  price  of  l.«.  ad.  would  rapidly  become 
less.  His  own  impression  was  that  in  the  100  years  during 
which  gas  engineers  had  been  working  their  eyes  had  not 
been  altogether  closed  as  Dr.  Dvorkovitch  imagined,  and 
that  even  at  the  present  momeut  with  the  extra  knowledge 
of  chemistry  which  they  had  at  their  disposal  they  still 
would  prefer  processes  by  which  they  got  practically 
nothing  but  gas  with  very  little  residuals  than  to  have  their 
accounts  and  working  hampered  by  a  large  quantity  of 
uncertain  items  which  would  vary  in  price  from  month  to 
month  and  from  day  to  day.  The  contention  that  coal 
might  be  looked  upon  as  carbon  saturated  with  various 
paraffins  was  an  admirable  way  of  putting  it  no  doubt  for 
the  purpose  of  showing  that  it  was  from  the  oil  that  the  gas 
was  afterwards  to  be  obtained  ;  but  if  it  Avere  taken  as  paraffin 
then  Dr.  Dvorkovitch  said  that  by  heating  those  paraffins 
they  split  up  into  olefines  and  hydrogen.  His  own 
impression  was  based  on  a  great  many  experiments, 
including  those  made  by  Young,  Thorpe,  and  many  other 
observers,  that  when  you  split  up  paraffins  by  heat,  they 
generally  split  themselves  up  into,  not  olefines  and 
hydrogen,  but  into  mixtures  of  very  nearly  equal  proportions 
of  the  unsaturated  and  saturated  hydrocarbons.  There 
then  at  once  commenced  an  enormous  number  of  changes, 
those  changes  being  entirely  dependent  upon  the  amount  of 
heated  surface  to  which  the  gases  after  production  were 
exposed,  and  where  the  shutting  off  of  the  hydrogen  from 
the  paraffins  did  take  place  he  was  not  at  all  certain  that  it 
was  by  any  means  a  loss.  Take  for  instance  ethane,  if 
that  were  passed  through  a  red  hot  tube,  the  ethane  broke 
up  into  olefiant  gas  and  hydrogen,  and  when  broken  up  in 
that  way  you  had  a  very  much  larger  volume  of  gas,  having 
precisely  the  same  illuminating  power  as  the  ethane  with 
which  you  started,  only  you  had  double  the  volume.  Dr. 
Dvorkovitch  had  pointed  out  very  fully  that  the  methods  by 
which  these  oils  were  broken  up  had  an  enormous  eifect  on 
the  products  obtained.  Those  products  undoubtedly  were  to 
a  great  extent  produced  at  the  expense  of  the  gas.  When 
you  decomposed  an  oil  you  got  off  a  large  number  of  gaseous 
constituents,  and  if  you  could  hurry  those  out  of  the  zone 
of  heating  you  would  get  far  higher  illuminating  power  from 
them  than  by  passing  them  through  any  long  continuous 
superheating  process.  It  was  always  a  mystery  to  him  why 
oil  gas  makers  insisted  on  torturing  the'T  gas  after  they  had 
made  it.  An  idea  sprang  up  in  the  early  days  of  oil  gas 
making  that  in  order  to  make  a  fixed  gas  you  had  to  take 
that  gas  mixed  with  the  vapours  which  were  distilled  out  of 
the  retort,  and  to  heat  them  altogether  until  you  reached  a 
temperature  which  would  make  them  all  into  permanent 
o-as.  That  was  the  first  fatal  mistake  in  the  oil  gas  theories. 
What  vou  wanted  to  do  was  to  decompose  the  oil,  and  then 
difEerentiate  as  quickly  as  possible  from  the  portion 
which  would  afterwards  condense,  not  to  try  to  convert  the 
whole  into  permanent  gas.  If  you  did  the  infallible  result 
was  that  you  degraded  and  broke  down  the  already  formed 
unsaturated  hydrocarbons,  and  by  doing  so,  reduced  the 
illuminating  power  to  an  enormous  extent.     Dr.  Dvorkovitch 
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said  that  you  could  not  go  further  in  obtaining  illuminating 
value  by  additional  decomposition,  that  the  total  illuminating 
value  to  be  obtained  from  such  oils  as  he  had  been  working 
with  was  something  like  about  900  candles  per  gallon  but 
he  should  hardly  think  that  was  exactly  what  he  meant,  for 
he  did  not  think  he  would  say  that  the  total  illuminating 
value  you  could  get  from  a  IJussian  oil  was  900  candles  per 
gallon.  He  remembered  Mr.  Glasgow  when  he  introduced 
the  Lowe  plant  into  England  sajing  he  could  get  1 346  candles 
per  gallon  from  this  same  Russian  distillate  oil.  He  should 
be  very  glad  if  the  author  in  his  reply  would  give  some 
figures  Avith  regard  to  the  Lowe  plant.  Mr.  Golden  and 
Mr.  Patten  afterwards  modified  this  to  a  considerable 
extent,  and  brought  the  illuminating  power  to  something 
like  900  candles,  which  seemed  to  be  about  what  Dr. 
Dvorkovitch  had  given  that  night  in  the  case  of  oils. 
But  if  he  understood  him  right  he  decomposed  the  oils 
by  passing  them  through  a  very  large  amount  of  heated 
tube  surface  and  he  imagined  this  to  be  his  meaning, 
because  on  glancing  through  his  very  able  patent  he  saw 
that  an  essential  part  of  his  method  of  gasifying  oil  was 
making  the  oil  during  its  gasification  travel  through  a  con- 
siderable length  of  heated  tube,  and  it  was  in  that  way  that 
he  got  this  large  amount  of  benzol  formed.  But  he  would 
venture  to  saj-  that  that  benzol  was  formed  at  the  expense 
of  what  ought  to  be  illuminating  power  in  the  gas ;  the 
ethylene  in  the  oil  gas  got  decomposed  by  the  heated 
surface  into  various  products,  chiefly  acetylene  and  methane 
if  the  temperature  were  high,  and  this  acetylene  immediately 
polymerised  into  benzines  and  from  that  source  you  got  in 
this  method  this  enormously  higher  quality  of  benzol  than 
you  would  by  the  other  processes.  He  contended  that  was 
a  wrong  method.  It  could  be  thoroughly  proved  in  his 
opinion  that  it  was  quite  possible  to  get  out  of  a  gallon  of  oil 
over  1,-500  candles,  or  very  nearly  double  the  amount  given 
as  the  result  of  these  experiments,  and  he  knew  of  several 
processes,  two  at  any  rate,  by  which  these  results  had  been 
obtained.  In  the  future  he  thought  they  would  be  able 
to  get  a  very  much  higher  illuminating  power  out  of  the 
gas  without  exposing  it  to  a  large  heated  surface.  In 
doing  this  no  residues  were  formed,  the  only  residue  being 
the  coke.  He  ventured  to  think  a  gas  manager  would  rather 
get  the  total  illuminating  power  and  no  benzol  than  half 
the  illuminating  power  and  a  varying  quantity  of  benzol 
which  in  turn  would  be  of  varying  value. 

;Mr.  Watsox  Smjth  said  that  he  did  not  agree  that 
British  gas  manufacturers  were  going  very  far  wrong  in 
the  methods  thej'  adopted  in  the  gasification  of  coal.  In 
order  to  make  his  point  clear  he  would  like  to  say  that 
not  only  did  oils  obtained  from  tar  differ  from  those 
obtained  from  coal,  but  coals  themselves  differed  immensely 
one  from  the  other.  Supposing  a  chemist  with  good 
scientific  attainments,  but  rather  new  to  the  work,  were 
introduced  into  a  gasworks  he  might  probably  bring 
forward  some  such  theory  as  that  they  had  heard  that 
evening  about  the  adoptiou  of  too  high  a  temperature  or 
too  low  a  temperature ;  but  suppose,  as  in  a  case  which  had 
come  under  his  notice  in  South  Lancashire,  the  class  of 
coal  to  be  carbonised  were  cannel,  such  as  Wigan  cannel, 
which  gave  extremely  rich  illuminating  gas  whether  the 
temperature  were  a  low  or  high  gas  making  temperature, 
the  anthracene  was  almost  valueless.  If  the  temperature 
were  low  the  anthracene  obtained  from  the  tar  eventually 
was  rich  in  paraffin,  and  that  ruined  it  as  regards  its 
ultimate  conversion  into  artificial  alizarin.  If  the  tempera- 
ture had  been  an  extremely  high  one  no  doubt  the  amount 
of  paraffin  wax  would  oe  considerably  diminished,  but  not 
sufficiently  so  to  enable  the  colour-makers  to  use  the 
anthracene  profitably.  What  did  the  gas  manufacturers 
do  ?  They  found  it  best  to  mix  the  cannel  coal  with  a 
certain  proportion  of  less  bituminous  coals,  and  such  a 
method  was  a  scientific  one,  because  it  was  based  upon 
the  experience  of  the  tar  distiller,  which  was  based  again 
ou  the  experience  of  the  colour-manufacturer.  The 
very  fact  that  this  mixture  of  coals  produced  its  effect 
showed  how  very  different  the  coals  forming  the  mixture 
were  from  one  another.  lu  some  cases  he  knew  a 
mixture    of     as    many    as    three    different    coals    to    be 


employed  for  the  purpose  named.  It  seemed  to  him  that 
Dr.  Dvorkovitch  appeared  to  argue  straight  from  the  Baku 
oils  and  residuals  to  coal  oils,  coals,  American  oils  and 
residuals,  and  it  appeared  to  him  that  such  an  argument 
was  not  tenable,  as  all  these  substances  w^ere  so  different  in 
chemical  constitution.  To  take  a  common  example,  you 
might  take  a  piece  of  sugar,  a  lump  of  naphthalene,  one 
of  pure  anthracene,  and  one  of  paraffin  wax  in  the  pure 
state ;  they  all  looked  very  similar,  but  if  you  heated  them 
in  precisely  the  same  manner  under  the  same  conditions  in 
a  closed  vessel  at  a  high  temperature  the  results  would  be 
extremely  different,  and  it  would  be  the  same  thing  if  you 
attempted  to  treat  in  the  same  manner  Baku  oils  and 
residuals,  or  even  American  petroleum  and  residuals,  coal 
and  coal  oils,  &c.,  indiscriminately  by  one  and  the  same 
method. 

Mr.  H.  D.  Lacy  said  there  was  one  point  which  seemed 
to  him  to  need  a  little  clearing  up.  As  he  understood  it, 
the  author  recommended  the  production  of  gas  from  coal 
by  two  processes,  first,  one  by  which  he  obtained  20,000 
candles  to  the  ton  and  a  residual  shown  iu  Table  VIII.,  on 
the  re-distilling  of  which  he  got  another  11,000  candles,  the 
total  result  being  31,000  candles  in  the  two  operations,  but 
looking  at  his  own  Table  IV.  it  appeared  that  he  got  32,000 
candles  simply  by  distilling  the  coal  in  the  ordinary  way. 
It  seemed  to  him  if  that  was  the  new  method  he  recom- 
mended it  was  not  one  which  would  strike  engineers  as 
being  worthy  of  attention.  Dr.  Dvorkovitch  had  devoted 
a  deal  of  time  and  no  doubt  a  deal  of  ability  to  investigating 
this  portion  of  the  subject,  but  he  must  say  he  did  not 
think  he  had  added  anything  to  the  information  which  gas 
engineers  already  possessed.  He  could  not  agree  with 
Table  IV.  as  to  the  cost  of  making  coal  gas,  and  thought  the 
figures  could  not  have  been  obtained  from  a  very  reliable 
source.  He  noticed  a  very  curious  coincidence,  that  the 
cost  of  distilling  a  ton  of  coal  was  l.'is.  and  that  of  distilling 
a  ton  of  oil  was  precisely  the  same. 

Professor  W.  Foster  thought  the  remarks  of  the  last 
speaker  showed  that  gas  engineers  were  often  not  very 
willing  to  take  suggestions  made  by  chemists  as  to  any 
improvements  which  occurred  to  them  as  the  result  of  their 
investigations  ;  but,  at  any  rate,  if  this  paper  were  not  of 
great  value  to  the  gas  engineer,  the  author  at  least  deserved 
the  thanks  of  the  Society.  There  were  some  matters  con- 
nected with  the  paper  which  might  be  criticised.  He 
noticed  some  reference  to  his'  own  work  of  a  year  and  a 
half  ago.  He  was  sorry  the  author  had  not  given  a 
second  table,  which  he  considered  far  more  impoitant  than 
that  before  the  meeting.  The  table  referred  to  set  forth 
the  connection  between  the  lighting  value  of  the  gas  and 
the  total  carbon  vapour  present.  This  was  done  in  a 
number  of  cases,  including  one  where  the  gas  contained 
the  large  quantity  of  13  to  14  per  cent,  by  volume  of 
nitrogen.  This  was  before  I^Ir.  Davis,  of  Manchester,  and 
other  members  of  the  Society  brought  forward  similar 
results  obtained  by  other  methods  of  analysis.  The  point 
he  wished  to  enforce  was  that  there  was  always  a  very 
simple  connection  apparently  between  the  illuminating 
power  and  the  total  amount  of  carbon  vapour,  iiTespective 
of  its  various  conditions,  in  gas  made  by  the  ordinary 
process  of  destructive  distillation.  If  you  took  100 
volumes  of,  say,  London  gas,  made  by  Mr.  Lacy's  com- 
pany (the  Gas  Light  and  Coke  Co.),  it  would  always,  as 
far  as  he  knew,  be  found  to  contain  from  j  to  8  per  cent, 
of  carbonic  oxide,  and  would  also  be  remarkably  free  from 
nitrogen.  He  had  never  found  more  than  1^  per  cent,  of 
the  latter.  One  hundred  volumes  of  such  so-called  16- 
candle  gas  would  give  on  complete  combustion  about  57 
volumes  of  carbonic  acid.  When  a  gas  giving  on  com- 
bustion, say,  63  volumes  of  carbon  dioxide  per  100  volumes, 
the  lighting  value  would  be  correspondingly  higher.  This 
method  of  attacking  a  difficult  problem  was  different  from 
that  adopted  by  Dr.  Edward  Frankland,  who  had  spent  a 
great  deal  of  time  in  tracing  the  connection  between  the 
lighting  value  aud  the  quantity  and  quality  of  the  so  called 
heavy  hydrocarbons.  He  felt  extremely  obliged  to  Dr. 
Dvorkovitch  for  his  boldness  in  bringing  before  the  Society- 
an  account  of  his  experiments,  for  his  own  experience  was 
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that  one  was  apt  to  make  experiments,  look  at  the  results, 
turn  thcni  over,  and  eventually  put  them  aside,  often 
disjjusted  as  they  became  so  volumiuous,  and  apparently 
so  contradictory.  He  should  like  to  ask  how  he  accounted 
for  their  being  only  5,000  cub.  ft.  of  p;as  per  ton  of  coal  ; 
surely  there  umst  be  a  mistake  there,  for  he  thought  every 
gas  engineer  took  9,000  to  10,000  ft.  as  the  average 
yield. 

Mr.  HovKUTON  Kkkwooi)  said,  as  regarded  that  portion 
of  the  paper  which  was  devoted  to  the  subject  of  the  con- 
version of  mineral  oils  into  gas,  it  appeared  to  him  that  one 
of  the  most  interesting  features  had  been  overlooked  by 
those  who  had  already  spoken.  He  reierred  to  the 
suggestion  that  the  most  satisfactory  results,  from  the  gas- 
makers'  point  of  view,  were  to  be  obtained  by  the 
employment  of  the  heaviest  of  the  oils  with  which  the 
author  oj>erated.  He  thought  he  had  correctly  understood 
him  to  say  that  he  practically  preferred  to  use  for  the 
jmrpose  of  manufacturing  gas  of  high  illuminating  power 
and  residuals,  an  oil  of  higher  specific  gravity  than  most 
who  had  worked  at  the  subject  of  the  gasification  of  oil 
had  found  it  advantageous  to  employ.-  Possibly  the 
necessity  which  he  appeared  to  have  found  for  the  employ- 
ment of  what  Professor  Lewes  had  pointed  out  as  a  rather 
large  amount  of  heated  surface  to  effect  the  conversion  of 
these  liquid  hydrocarbons  into  permanent  gas,  might  have 
some  connection  with  the  employment  of  an  oil  of  that 
description.  His  own  experience,  which  was  not  very 
recent  or  very  extended,  had  led  him  to  believe  that  the 
best  results  were  to  be  obtained,  not  by  the  employment  of 
a  comparatively  heavy  oil,  but  rather  by  the  adoption,  if 
it  were  necessary  to  make  use  of  an  oil  of  that  kind,  of 
some  intermediate  process  for  the  conversion  of  such  oil 
into  liquid  hydrocarbons  of  less  density',  which,  according 
to  his  experience,  were  more  amenable  to  treatment  in  the 
final  process  of  gasification.  He  knew  that  the  author  had 
devoted  a  great  deal  of  attention  to  this  subject,  and,  of 
course,  he  would  not  put  forward  a  statement  of  that  kind 
without  thinking  he  had  sufficient  grounds.  Obviously  the 
fact  that  a  paper  of  this  Idnd  was  possible  lent  great  support 
to  the  contention  that  the  greater  part  of  the  work  which  had 
been  done  until  recent  years  in  connection  with  the  manu- 
facture of  oil-gas  had  been  done  unscientifically,  and  he 
certainly  concurred  with  those  who  thought  that  their 
thanks  were  due  to  a  gentleman  who  came  forward  in  an 
unassuming  manner  to  laj'  before  them  the  results  he  had 
obtained  in  an  investigation  of  this  kind,  which  he  hoped 
might  form  a  useful  contribution  to  their  knowledge  of  the 
subject. 

Mr.  Bertram  Blount  asked  if  the  specific  gravity,  as 
given  in  one  of  the  tables,  for  castor  oil,  0'9299,  was  quite 
correct. 

Dr.  DvoRKoviTCH  said  it  was  a  sample  obtained  in  a 
chemist's  shop ;  he  did  not  give  any  guarantee  for  its 
purity. 

^Ir.  ]Mackinnox  said,  last  December  he  presented  to  the 
Institution  of  Civil  Engineers  a  verj'  long  and  exhaustive 
paper  on  the  use  of  coal  and  oil  gases  and  carburetters, 
having  given  a  great  deal  of  attention  to  the  carburetting  of 
gas.  Forty  jears  ago  he  was  the  engineer  of  an  oil  gas 
works  where  they  employed  Mare's  oil,  and  a  verj'  fine  gas 
it  was — almost  pure  olefiant  gas.  In  the  paper,  which 
would  appear  very  shortly,  he  urged  gas  engineers  to 
endeavour  to  improve  the  quality  of  coal  gas  by  the  addi- 
tion of  gas  made  from  oil.  There  were  many  oils  which 
could  be  employed,  and  they  were  very  abundant  just  now, 
and  he  did  not  see  why  they  could  not  be  adopted  on  a  large 
scale.  The  author  had  criticised  the  existing  process  for 
making  gas  from  coal,  but  he  thought  there  was  no  remedy, 
— that  high  heats  must  be  continued.  It  was  evident  from 
the  large  make  of  coke,  61  per  cent.,  that  the  author  was 
employing  a  low  heat.  With  a  low  heat  you  got  a  large 
yield  of  coke  of  very  superior  quality,  and  the  gas  also  was 
of  superior  quality,  but  that  process  would  not  pay,  and, 
therefore,  the  only  way,  it  seemed  to  him,  to  get  over  that 
difficulty  was  to  make  up  for  the  deficiency  of  the  illuminat- 
ing power  of  the  gas  by  mixing,  as  he  said  in  his  paper. 


one-third  of  the  gas  made  from  oils.  The  high  heats  which 
were  given  by  the  coal  carbonizing,  had  the  effect  of  splitting 
up  the  ethylene.  Xow,  in  gas  made  from  oil,  if  you  employed 
a  high  heat,  you  also  split  up  the  most  valuable  illuminating 
gas,  which  was  ethylene,  and,  therefore,  you  must  use  a  low 
heat  in  making  gas  from  oil. 

Mr.  SuTHKRLAND  said  they  were  indebted  to  the  author 
for  brmging  forward  this  paper  in  a  society  where  it  could 
be  discussed  in  the  presence  of  men  who  knew  something  of 
the  subject.  In  connection  with  the  gasification  of  coal  he 
should  like  to  ask  one  question  on  a  point  he  had  had 
before  him  once  or  twice  recently,  and  that  was,  had  the 
author  experimented  with  lignites  at  all  in  the  manufacture 
of  gas.  He  had  a  lignite  coal  which  gave  a  very  good  yield 
of  gas  when  he  tested  it  at  one  gas  works  not  long  ago,  and 
there  was  a  large  amount  of  oil  obtained  from  that  at  a 
comparatively  low  temperature,  as  near  as  he  remembered 
30  to  40  galls,  per  ton.  With  reference  to  the  conversion  of 
oil  into  gas,  the  question  had  been  raised  whether  a  yield  of 
over  900  candles  per  gall,  was  the  proper  figure.  He  was 
not  at  libertj-  to  refer  to  one  process  which  was  at  present 
being  worked,  but  in  connection  with  the  conversion  of 
Russian  oil  into  gas  he  had  had  to  do  with  some  other 
experiments  not  long  ago  in  which  a  yield  was  obtained  of 
fully  1,200  candles  per  gallon.  One  point  touched  upon  that 
night,  and  to  which  none  of  the  previous  speakers  had 
referred,  was  a  new  one ;  he  alluded  to  the  question  of 
elimination  of  sulphur.  He  understood  the  author  to  say 
that  he  had  obtained  coke  containing  only  a  trace  of  sulphur, 
and  if  that  were  so,  all  those  acquainted  with  the  high 
importance  of  coke  free  from  sulphur  in  metallurgical  work 
would  see  the  value  of  it.  He  should  like  to  know  if 
Dr.  Dvorkovitch  had  any  hope  of  producing  coke  suitable 
for  metallurgical  purposes  free  from  sulphur. 

Dr.    Dvorkovitch   in   reply   said   that  the  commercial 
success  of  using  Russian  oil  in  England  for  enriching  or  for 
making  gas  depended  upon  getting  valuable  by-products. 
What  he  had  tried  to  do  was  to  show  how  it  could  be  used 
advantageously  by  its  yield  of  valuable  by-products.     At 
the  same  time  he  had  not  referred  to  prices  in  his  paper. 
From  a  scientific   point  of  view  it  was  an  error  to  convert 
such  a  hydrocarbon  as  benzol  into  gas.     He  had  with  him 
a  few  samples  of  tar  from  the  Lowe  process  from  Beckton 
and  Keusal  Green,  and  the  quantity  of  naphthalene  there 
was  enormous.     The  benzol  had  been  broken  up  further  and 
transformed  into  naphthalene,  but  they  could  not  call  that 
a  scientific   method.     They   could    not    convert    saturated 
hydrocarbons     into     unsaturated     hydrocarbons      without 
obtaining  some    quantity    of  aromatic  hydrocarbons ;  and 
it  was  much  more  practical  to  remove  the  aromatic  hydro- 
carbons   as    they    formed,   and    use    them    for    enriching 
purposes.     When  one  calculated  the  candle  power  which 
could  be  obtained  from  the   50  gallons  of  benzol  yielded  by 
this  process,  it  would  be  found  the  quantity  ivas  not  800, 
it  might  be  3,000  c.p.  per  gallon.     What  he  had  always  tried 
to  do  was  to  make  experiments  not  with  the  view  of  obtaining 
the  largest  amount  of  candle  power,  but  the  largest  amount 
of  aromatic  hydrocarbons  ;   but  even   by  his   experiments 
the    candle   power    was   832,   and  at    the   same   time   the 
quantity  of  tar  was  very  much  larger.     He  contended  that 
in  using  Russian  oils  for  the  piu-pose  of  gasification  they 
must  be  treated  gently.     He  had  not  referred  in  his  paper 
to   his   patent  because   he   did   not   wish   to   mix   up   the 
practical  point  of  view  with  the  scientific,  his  object  being 
to  bring  the  question  before  chemists  for  discussion,  especiallj' 
as  it  was  such  a  large  subject  that  the  whole  of  it  was 
beyond   the    grasp    of  any   one   individual.     German   tar 
gave  a  very  much  larger  yield  of  benzol  than  English  tar, 
because    the     German    engineer    worked    hand    in     hand 
with   the   chemist,   and   he   thus   learnt    that   it    was    not 
necessary  to  get  a  large  jield  of  cubic  feet  per  ton,  but  it 
was  much  better  to  obtain  a  less  quantit)',  and  at  the  same 
time  to  obtain  very  valuable  by-products.     It  was  known 
that  German  gas  engineers  never  went  beyond  8,000  cubic 
feet  per  ton,  whilst  the  English  got  10,000  and  11,000,  and 
some  were  said  to  go  to  15,000  and   16,000,  and  thought 
they  obtained  the  best  results.     It  was    wrong   from  the 
scientific  point  of  view  and  also  practically,  for  whatever 
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■was  -wrong  scientifically  was  sure  to  be  wrong  practically, 
and  one  could  not  obtain  good  results  unless  one  worked 
on  scientific  lines.  As  to  gasification  of  coal,  it  was 
much  more  practical  to  distil  off  first  all  the  hydrocarbons 
contained  in  the  coal,  and  then  to  use  the  hydrocarbons 
for  gasifying;  the  amount  of  candle  power  would  be 
much  larger  and  the  by-products  would  be  more  valuable. 
In  his  calculation  about  the  10,000  cubic  feet  he  had 
calculated  the  gas  as  at  12  candle  power,  and  he  was 
referring"  to  ordinary  coal,  not  to  gas  coal.  He  was 
obliged  to  Prof.  Foster  for  his  remarks,  and  was  sorry  he 
had  not  quoted  the  other  tables,  but  time  was  too  short, 
and  he  followed  the  Ilussian  proverb,  "  Never  do  to-day 
Avhat  yuu  could  do  to-morrow."  The  quantity  of  gas  per 
ton  mentioned  was  not  a  mistake  at  all.  He  gasified  at  a 
very  low  temperature,  as  low  as  possible,  and  in  that  way 
he  had  obtained  only  5,000  cubic  feet  of  17,  20,  and  22 
candle  power,  averaging  20  candles  from  ordinary  coal,  not 
gas  coal.  It  was  quite  right  that  a  low  temperature  gave  a 
larire  quantity  of  heat.  He  had  tried  to  distil,  not  to  gasify 
at  all,  but  to  prevent  gasification  as  much  as  possible.  With 
regard  to  Mr.  Sutherland's  question  as  to  sulphur,  he  had 
a  sample  of  coke  obtained  from  the  process  he  described 
quite  free  from  sulphur.  In  conclusion,  he  might  say  that  he 
found  this  method  of  using  hydrogen  or  a  mixture  of 
hydrogen  and  carbonic  oxide  very  useful  as  a  method  of 
analysing  coal,  as  he  obtained  an  exact  result,  and  in  a  very 
short  time. 


ESTIMATION  OF  TANNIC  AND  GALLIC  ACIDS. 

BY    W.    P.    DREAPER,  F.C.S. 

The  estimation  of  tannic  acid  has  been  a  task  which 
chemists  have  failed  to  entirely  surmount  for  several 
reasons.  There  are  a  great  many  tannic  acids  known,  and 
their  number  constantly  increases,  yet  it  may  be  safely  said 
that  not  one  of  them  has  ever  been  prepared  in  the  pure 
state.  Accordingly  there  is  great  doubt  as  to  their  exact 
chemical  composition  and  behaviour  towards  reagents. 
There  is  also  no  known  method  of  separating  one  acid  from 
the  other,  so  that  one  is  never  quite  sure  with  which  acid  or 
acids  one  is  dealing. 

Many  methods  of  analysis  have  from  time  to  time  been 
suggested,  and  all  of  them,  with  one  or  two  notable  excep- 
tions, reluctantly  abandoned  as  useless. 

The  methods  hitherto  proposed  can  be  divided  into  two 
classes,  viz.:  — 

(1.)  Those  which  act  by  precipitating  the  tannic  acid  as 

an  insoluble  compound. 
(2.)  Those  which  act  by  oxidation. 

To  the  former  class  belongs  the  well-known  "  hide " 
process,  and  to  the  latter  Lowenthal's  permanganate  method, 
which  has  been  modified  by  Procter  and  others.  These 
fairly  represent  the  two  classes,  and  are  the  only  ones  in 
general  use  at  the  present  day. 

Mention  must,  however,  be  made  in  this  paper  of  Barton's 
process,  the  novelty  of  which  consists  in  precipitating  the 
tannic  acid  by  means  of  an  ammonio-copper  sulphate 
solution,  after  a  preliminary  treatment  with  sulphuric  acid 
to  remove  the  ellagic  acid  and  then  a  treatment  with 
ammonia,  filtering  after  each  treatment.  Procter  states 
that  this  preliminary  treatment  is  unnecessary  in  the  case 
of  some  extracts,  and  I  have  never  found  any  precipitation 
to  take  place  in  the  case  of  the  so-called  "  pure "  tannic 
acids,  probably  owing  to  the  removal  of  the  impurities 
during  the  process  of  purification.  The  original  solution 
and  the  filtrate  are  titrated  -with  permanganate  as  in 
liowenthal's  method,  the  difference  in  the  two  results  being 


due  to  the  tannic  acid  present.  The  copper  tannate  may  be 
dried  at  1 10°  C.  and  weighed,  or  else  ignited  and  weighed 
as  copper  oxide.  Fleck  states  that  the  tannic  acid  can 
be  calculated  from  this  by  multiplying  by  the  factor  1'034. 
I  was  led  to  experiment  in  other  directions  with  the  object 
of  obtaining  a  process  which  would  be  simpler  than  the  hide 
or  permanganate  methods  in  manipulation,  but  at  the  same 
time  as  accurate  in  results,  and  to  shorten  the  time  taken  up 
by  the  analyses.  Also  to  make  an  attempt  to  estimate  the 
gallic  acid  at  the  same  time  ;  this  being  of  some  importance 
to  dyers  and  also  indicating  within  certain  limits  the  origin 
of  the  tannin  and  the  age  of  the  extract,  tannic  acid  being 
oxidized  to  gallic  acid  on  prolonged  exposure  to  the  air. 

I  also  recognised  the  difficulty  that  extract  manufacturers 
and  others  were  under  in  not  having  at  their  command  a 
rapid  method  for  determining  the  strength  of  their  extracts 
and  liquors,  which  only  vary  in  strength  and  not  in  kind. 
The  usual  method  of  taking  the  specific  gravity  of  the 
extract  only  indicates  the  total  density  of  the  liquor  and  not 
the  percentage  of  tannic  and  gallic  acids  present.  This 
assay  can  be  rapidly  performed  by  the  process  to  be 
described  in  this  paper,  the  titration  only  taking  5  minutes 
to  perfonn. 

The  method  in  general  use  for  calculating  the  results 
obtained  by  Lowenthal's  method  is  to  express  the  result 
in  terms  of  oxalic  acid.  This  is  very  inconvenient,  the 
oxalic  acid  only  playing  a  minor  part  in  the  titration, 
namely,  to  standardise  the  permanganate,  and  I  prefer  in 
the  under-mentioned  process  to  use  figures  which  will  more 
directly  represent  the  quantity  of  tannic  and  gallic  acids 
present.  At  the  same  time  it  is  quite  impossible  in  the 
present  state  of  our  knowledge  to  use  factors  which  will  give 
results  in  gallo-tannic,  querci-tannic,  or  other  tannic  acids. 

The  following  process  deals  with  the  direct  precipitation 
of  the  gallic  and  tannic  acids  by  means  of  a  copper  salt, 
using  an  outside  indicator,  preferably  ferro-cyanide  of 
potassium.  If  a  standard  solution  of  copper  sulphate  be 
run  into  a  solution  of  the  mixed  acids,  a  certain  amount  of 
copper  tannate  and  gallate  will  be  precipitated,  depending 
on  the  dilution  of  the  solution  and  the  amount  of  acid  set 
free  from  the  copper  sulphate.  The  precipitate  is,  under 
these  circumstances,  of  a  bulky  nature  and  ill  adapted  to 
any  separation  by  quick  filtration,  so  necessary  in  a  process 
of  this  description.  I  have  found  that  when  a  solution  of 
copper  sulphate  is  added  to  a  solution  of  the  mixed  acids 
in  the  presence  of  an  insoluble  carbonate,  which  also  gives 
an  insoluble  sulphate,  that  the  precipitation  proceeds  with 
the  utmost  regularity.  The  carbonate  immediately  forms 
insoluble  sulphate  wuth  the  free  acid,  and  also  helps  to 
consolidate  the  precipitated  copper  salts,  so  that  towards 
the  end  of  the  reaction  they  fall  rapidly  to  the  bottom  of 
the  vessel,  leaving  the  supernatent  liquor  clear.  This  sepa- 
ration is  a  good  indication  that  the  end  of  the  titration  is 
near,  and  is  supplemented  by  the  ferrocyanide  test. 

A  modified  method  of  testing  for  the  excess  of  copper  in 
the  solution,  and  which  as  far  as  I  can  find  out  has  not 
previously  been  published  in  any  text-book,  is  as  follows  : — 
Pieces  of  stout  Sweedish  filter-paper  1  in.  square  are  folded 
across  the  middle,  and  a  drop  of  the  liquor  to  be  tested 
taken  up  on  a  glass  rod  and  gently  dropped  on  to  the  top 
surface.  The  liquor  will  percolate  through  to  the  under 
fold,  leaving  the  precipitate  on  the  upper  one.  It  is  then 
only  necessary  to  unfold  the  sheet  and  apply  a  drop  of  ferro- 
cyanide to  the  under  surface.  If  the  reaction  is  complete  a 
faint  pink  colouration  will  take  place,  which  is  perhaps 
more  easily  recognised  by  transmitted  light. 

The  results  obtained  by  duplicate  experiments  tend  to 
show  that  the  copper  salts  are  perfectly  constant  in  compo- 
sition when  precipitated  in  this  manner,  and  the  results 
equal  in  accuracy  any  obtained  with  other  processes. 

"  Cross  "  analyses  are  as  impossible  with  this  process  as 
with  any  yet  devised. 

It  was  found  necessary  to  test  the  action  of  soluble 
barium  salts  on  the  accuracy  of  this  method,  barium  car- 
bonate being  found  to  be  the  most  suitable  for  the  purpose. 
Free  mineral  acids  other  than  sulphuric  would  decompose 
the  carbonate,  forming  soluble  salts,  and  tannic  and  gallic 
acids  also  seem  to  act  in  the  same  way  at  a  temperature  of 
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50"  C.  or  thereabouts.     The  results  obtained  show  that  no 
disturbing  action  takes  place. 


WoiKht  of  Tannic 
Acid. 

W.-itfht  of  BaClj 
luUled. 

Co.  of  Standuril  Solu- 
tion rciiuirud. 

(inn. 
05 

0-5 

0-5 

Gnn. 
0-00 

0-25 

0-50 

25-2 
25-3 
25-3 

About  1  grm.  of  barium  carbonate  was  added  in  each 
ca.se  and  the  solution  heated  up  to  90^  C.  before  titration. 
The  temporature  at  the  end  of  the  titration  should  not  be 
less  tJian  30"  C.  This  was  the  general  procedure  in  all  the 
experiments  recorded  in  this  paper,  unless  special  mention 
is  made  to  the  contrary. 

Similar  results  were  obtained  with  free  hydrochloric  acid, 
care  being  taken  that  the  barium  carbonate  was  added  in 
excess  before  titration. 

These  experiments  show  that  the  separation  of  the  tannic 
acid  by  means  of  an  acid  solution  of  gelatine  and  salt  will 
not  affect  the  general  results  obtained,  and  this  method  for 
want  of  a  better  was  used  in  the  following  experiments, 
Procter's  modification  being  considered  the  most  accurate, 
and  therefore  adopted. 

The  following  table  was  prepared  from  experiments, 
showing  the  error  due  to  the  indicator  in  cc.  of  standard 
solntion  added  to  different  quantities  of  water  : — 


Cc.  of  Wator. 

Cc.  of  Standard  Solution 
required. 

20 

80 

60 
100                       ' 
150 

0-3 
0-4 
0-7 
1-0 
1-5 

The  above  correction  was  made  in  all  cases. 

Although  it  is  not  absolutely  necessary  to  separate  the 
tannic  and  gallic  acids  for  results  in  dyeing,  yet  in  the 
general  run  of  cases  it  is  advisable  to  do  so.  It  should  be 
of  great  service  to  know  the  proportion  of  tannic  to  gallic 
acid  present,  and  I  believe  that  this  is  possible  for  the  first 
time  under  this  process,  at  any  rate  as  far  as  practical 
results  go.  It  may  be  objected  that  the  matter  other  than 
tannic  acid  precipitated  by  the  copper  may  not  be  pure 
copper  gallate,  but  may  contain  other  substances  preci- 
pitated by  copper  salts.  Before  finally  settling  this  question 
it  must  be  thoroughly  gone  into,  and  I  am  afraid  that  the 
time  at  my  disposal  has  precluded  me  from  doing  so  in  this 
paper.  At  any  rate,  it  will  be  very  useful  for  dyers  to  know 
the  amount  of  matter  other  than  tannic  acid  precipitated  by 
mordants ;  and  for  the  present  I  think  we  are  justified  in 
calling  it  gallic  acid.  In  Lowenthal's  method  organic 
matter  other  than  gallic  and  tannic  acids  certainly  react  on 
the  permanganate,  especially  if  the  operation  be  conducted 
at  a  high  temperature  as  recently  proposed. 

The  following  results  have  been  obtained  in  practice  with 
my  process,  the  figures  obtained  by  Lowenthal's  method 
and  the  "  hide "  process  being  inserted  in  some  cases  for 
comparison.  The  figures  obtained  by  the  "  hide  "  process 
are  not  those  obtained  by  evaporating  to  dryness  and 
■weighing  the  residue,  as  in  the  case  of  Procter's  method,  but 
by  titrating  before  and  after  with  copper  sulphate  in  the 
usual  way.  This  was  thought  preferable  in  this  case,  as  the 
figures  obtained  could  be  directly  compared  with  those 
obtained  by  the  other  methods. 

A  standard  solution  of  copper  sulphate  was  prepared  by 
dissolving  30  grms.  of  the  crystallised  salt  in  1  litre  of  water. 


This  is  practically  a  \^   solution,  and  is  well  suited  to  the 
purpose. 

The  barium  carbonate  should  be  free  from  calcium  salts, 
as  these  precipitate  some  of  the  tannic  acid  present  and  so 
interfere  with  the  result. 

A  sample  of  so-called  "pure"  tannic  acid  gave  the 
following  results  : — 


Weight  taken. 


C<'.  Required. 


Gi-m. 

0-5 

25-0 

0-5 

25-2 

0-5 

25-2 

Slightly  lower  results  were  obtained  when  the  operation 
was  conducted  in  the  cold,  probably  owing  to  the  .slower 
action  of  the  carbonate  on  the  free  acid ;  but  the  rate  of 
running  in  of  the  solution  had  no  appreciable  effect  on  the 
quantity  required. 

A  sample  of  the  purest  gallic  acid  that  could  be  obtained 
gave  the  following  figures  : — 


Weight  taken. 


Cc.  Required. 


Allowing  that  the  acid  was  of  90  per  cent,  purity,  these 
results  would  give  a  value  for  each  cc.  of  0  •  0 11 1  grm.  This 
figure  must  of  course  only  be  taken  as  approximate.  It 
will  be  seen  that  more  solution  is  required  to  precipitate  the 
gallic  than  the  tannic  acid.  This  is  also  noticed  in 
Lowenthal's  method. 

After  the  extract  had  been  titrated  in  the  usual  way  for 
mixed  acids,  50  cc.  of  the  solution  were  taken  and  28  •  6  cc. 
of  a  20-grm.  to  the  litre  solution  of  gelatin  added,  and  the 
solution  saturated  with  dry  salt,  and  10  cc.  of  a  -^^  solution 
of  sulphuric  acid  added.  The  contents  which  according  to 
Procter  amount  to  100  cc.  were  then  well  shaken  and  5  grms. 
or  barium  sulphate  added  to  facilitate  the  precipitation  of 
the  gelatin-tannic  acid  compound.  I  find  that  it  is  better 
to  add  the  barium  sulphate  before  the  gelatin  and  to  add 
the  latter  in  small  quantities  with  constant  stirring.  After 
filtration  50  cc.  of  the  liquor  were  treated  with  copper 
sulphate  solution,  and  5  cc.  with  permanganate,  and  the 
results  tabulated  in  paralell  columns. 

It  will  be  noticed  that  the  hide  powder  removes  some  of 
the  gallic  acid,  especially  when  this  is  present  in  large 
quantities,  as  for  example  in  the  so-called  "  gallic  "  extract. 
The  figures  for  tannic  acid  being  much  too  high,  and  those 
for  gallic  acid  correspondingly  low,  when  compared  with 
those  obtained  by  the  gelatin  and  salt  separation.  This 
seems  to  be  the  great  defect  in  the  hide  process,  and  it  is 
difficult  to  see  how  it  can  be  got  over,  I  am  inclined  to 
think  that  the  process  of  the  future  will  have  to  be  based 
on  some  different  method  of  separation.  Perhaps  Darton's 
method  will  come  into  more  general  use.  I  obtained  the 
following  figures  with  the  method  : — 

One  grm.  "gallic  "  extract  precipitated  0- 1323  grm.  CuO. 
One  grm.  "  gallic  "  extract  precipitated  0'  1308  grm.  CuO. 

These  results  do  not  agree  -with  the  corresponding  figures 
for  tannic  acid  obtained  with  the  gelatin,  or  hide,  separation, 
and  if  they  are  correct  point  to  high  tannic  acid  results  in 
both  the  latter  cases.  This  is  not  improbable.  A  method 
that  might  be  useful  would  be  to  titrate  the  original  solution 
for  total  matter  precipitated  by  copper  sulphate,  and  then 
to  precipitate  the  tannic  acid  as  copper  tarmate  in  an 
ammoniacal  solution,  filter  off,  ignite,  and  weigh  as  copper 
oxide.     Thus  one  would  get  useful  results,  but  the  whole 
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r.iethod  rests  on  the  assumption  that  the   precipitate  in  the 
latter  case  is  pure  copper  tannate,  and  that  all  the  tannic 


acids  present  are  precipitated.     In  the  following  tahle  results 
are  calculated  on  one  grm.  of  sample  taken  :  — 


Substance  taken. 


Xew  Process. 


T.A., 

Equivalent 

in  Gnus. 

of  CuO. 


G.A., 

Equivalent 

in  Grms. 

of  CuO. 


Chestnut  extract,  solid,  pure 0'44655r  j      0'0665fif 

Sumac  extract,  51°  Tw 0-2061ff  0-0266£r 

:N[ynibolam  extract.  51°  Tw 0-2280cr  0'0542flf 

Tannin  extract,  pure  B.  25° 0-1662fir  O'OSOTsf 

"  Gallic  "  extract,  25°  pure O'lGUff  ,      0-1263fl' 

Tannic  acid,  pure  S.,  solid 0-6270^/  i      0-1425fir 


Lowenthal's  Method. 


Hide  Process. 


T.A., 
Equivalent 

in  Grras. 
Oxalic  Acid, 


flatter 
not  T.A., 

Equivalent 
in  Grms. 

Oxalic  Acid. 


Tannin  j  Matter  not 
Removed  by  I  Removed  by 
Hide  Powder  :  Hide  Powder 

in  Grms.     i     in  Grms. 

of  CuO.  of  CuO. 


0-95oi(/ 
0- 9495/7 
3*  3858(7 


0-2258fir 
0-2760^ 
0-3787i/ 


0-18045'  I  0-0GG5// 
0- 2297*7  '  O-OeOOflr 
0'G885flf        i      0*  0885/7 


The  figures  obtained  with  the  "  new  process "  and  the   i 
"  hide  method "  can  be  d'rectly  compared  with  each  other  j 
with  very   suggestive    results.      As    regards    the    results 
obtained  with    Lowenthal's  method  comparison  is   not  so   j 
easy.     For  reasons  which  are  obvious  I  should  lay  myself 
open  to  serious  criticism  if  I  used  factors  for  converting 
the  equivalent  of  tannic  acid  in  grms.  of  oxalic  acid,  into 
the  same  expressed  in  copper  oxide.     I  therefore  prefer  to 
avoid  the  subject  in  the  present  paper,  and  only  give  the 
results  as  I  obtained  them. 

The  chief  advantages  of  this  method  over  Lowenthal's 
seem  to  me  to  be  as  follows  : — 

(1.)  Both  the  tannic  and  gallic  acids  are  estimated. 

(2.)  Rapidity  of  estimation  where  a  simple  assay  is 
sufficient. 

(3.)  The  results  are  expressed  in  terms  of  the  copper 
oxide  precipitated. 

(4.)  The  standard  solution  keeps  well,  and  there  is  no 
correction  necessary  for  indigo-carmine  solution  or 
gelatin. 

(5.)  Larger  quantities  of  the  solution  can  be  titrated, 
thus  reducing  the  working  error. 

It  seems  to  be  possible  to  use  this  method  for  substances 
other  than  tannic  or  gallic  acids,  e.g.  Fustic. 

The  following  results  were  obtained  with  a  sample  of  pure 
Fustic  extract  51°  Tw. 

0'  5  grm.  taken  required  11  "5  cc.  of  standard  solution. 

0  •  5  grm.  taken  required  11  •  6  cc.  of  do. 

The  end  of  the  reaction  was  sharp  when  the  titration  was 
carried  on  at  the  boiling  point  and  the  precipitate  settled 
well.  It  might  be  possible  to  estimate  the  tannin  matters 
added  to  other  extracts  in  this  way,  and  the  process  might 
with  modification  be  useful  in  the  estimation  of  basic 
colouring  matters. 

Ferric  salts  do  not  give  satisfactory  results  when  substi- 
tuted in  the  place  of  copper  sulphate  solution.  They  act  on 
the  barium  carbonate.  Xickel  salts  do  not  answer  well.  Of 
course  it  might  be  possible  to  devise  a  process  or  processes 
in  which  other  metallic  salts  could  be  used,  but  I  am 
inclined  to  think  that  the  copper  method  would  be  more 
easily  worked,  and  therefore  I  have  confined  myself  to  that 
process  in  this  paper. 

The  copper  solution  can  be  used  for  testing  the  purity 
of  gallic  acid.  I  think  it  is  advisable  to  use  a  slightly 
higher  temperature  in  this  case,  say  not  less  than  50°  C. 

In  conclusion  my  thanks  are  due  to  Professor  Meldola 
for  his  kindness  in  allowing  me  to  work  out  the  above  process 
in  the  Technical  College  laboratories,  to  those  gentlemen 
who  have  come  forward  with  their  advice,  notably,  Mr. 
H.  E.  Procter  of  Yorkshire  College,  and  to  those  firms  who 
have  prepared  pure  extracts  of  tannin  matters  for  the  above 
work. 

Discussion. 

Dr.  S.  RiDEAL  said  a  method  of  titration  was  very 
desirable  a.s  the  present  methods  were  very  unsatisfactory 
and  laborious.     A  year    or  two   ago   he  had   occasion   to 


review  the  different  methods  existing  (Industries  XL,  452  ; 
XII.,  211),  and 'came  to  the  conclusion  that  for  rapid 
estimation  a  method  of  titration  such  as  that  proposed  by 
the  author  was  a  desideratum.  Zinc  and  lead  salts  had  both 
been  used  for  the  titration  of  tannine  solutions,  but 
there  was  a  difficulty  in  finding  the  end  of  the  reaction  and 
in  ensuring  completion.  The  copper  sulphate  would 
give  a  very  good  reaction,  but  there  was  a  possibility  he 
thought  of  reduction  by  means  of  sugar,  and  thus  giving 
low  results  if  as  he  understood  the  titration  took  place  in 
the  boiling  solution  and  in  the  presence  of  barium  carbonate. 
He  would  also  like  to  ask  if  he  had  made  any  experiments 
with  gambler.  !Mr,  Procter  during  the  last  year  or  two  had 
been  trying  along  with  continental  chemists  to  get  some 
standard  method  of  analysis  for  that  substance,  and  if  this 
were  applicable  it  would  be  very  useful. 

Mr.  J.  Heron  said  they  now  knew  that  many  of  the 
tannins  gave  different  reactions  with  the  usual  reagents. 
Therefore,  so  far  as  he  could  see,  up  to  the  present,  the 
value  of  any  one  reagent  proposed  or  any  of  the  methods 
adopted  for  the  estimation  of  tannin  in  any  particular 
substance  could  only  be  at  best  comparative,  and  from  that 
point  of  view  he  should  think  the  method  now  brought 
forward  would  be  verj-  useful  if,  as  Dr.  Rideal  said,  they  had 
proof  that  it  had  no  action  on  other  substances  accom- 
panying the  tannin  or  the  gallic  acid  in  the  solution.  In 
his  opinion  the  presence  of  sugar  or  any  other  carbo- 
hydrate would  be  fatal  to  such  a  process.  He  had  gone 
very  fully  into  the  estimation  of  tannic  acid  in  hops  and 
was  of  opinion  that  Lowenthal's  method  as  adopted  by 
Procter,  with  a  few  slight  modifications  was  reall}^  as 
accurate  as  any  yet  devised.  There  were  one  or  two  points 
in  the  naper  he  should  have  liked  to  have  gone  into,  but 
it  was  impossible  at  that  late  hour.  He  might  say  that  if 
the  author  were  to  carry  on  his  experiments  a  little  further, 
and  test  the  process  in  different  ways  it  might  be  a  very 
useful  method  for  the  rapid  estimation  of  tannin  where 
absolute  accuracy  was  not  so  much  required  as  a  quick  and 
approximate  method. 

The  Ch.4Jrman  said  he  thought  most  of  them  had  had 
difficulties  in  estimating  tannin,  which  was  a  most  troublesome 
substance,  the  difficulty  arising  very  much  from  the  want 
of  definiteness  in  its  chemical  reactions.  There  were  other 
things  associated  with  it  which  resembled  it  with  sufficient 
nearness  to  upset  nearly  all  equations  and  methods  of 
titration.     An  improved  method  would  be  very  welcome. 

Mr.  W.  P.  Dreaper,  in  reply,  said  Dr.  Eideal  had 
i  referred  to  the  use  of  zinc ;  as  he  thought  he  mentioned  in 
his  paper  other  metals  could  be  used  as  well  as  copper. 
I  Iron  salts  could  not  be  used  because  mutual  decomposition 
'  took  place  between  them  and  the  barium  carbonate ;  as  far 
;  as  gambier  was  concerned,  he  had  tried  one  or  two 
,  experiments  on  cutch,  but  the  process  did  not  answer  very 
;  well  in  that  case.  He  had  not  tried  any  experiments  with 
,   sugar  but    had    assumed    that    Darton's   statement,   that 
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sugars  had  no  disturbiiif^  effect  on  his  ammonia-copper 
process,  would  apply  to  this  process  also;  the  solution  was 
uot  boiled,  but  lieated  up  to,  say  80'  C,  and  it  naturally 
cooled  liowii  during  the  titration.  As  a  matter  of  fact  one 
could  work  at  10' or  even  lower,  but  in  that  case  the  free 
acid  was  not  so  readily  removed  from  the  solution  by  the 
barium  carbonate.  One  might  even  work  in  the  cold  if  it 
was  found  necessary. 

Mr.  M(  KwAN  asked  if  cutch  and  gambier  were  used  as 
synonymous  terms  in  dyeing,  for  as  a  matter  of  fact  they 
were  totally  different  substances  ? 

Mr.  VV.  1*.  Dkeai'Kr  said  they  were  treated  as  synonymous 
and  he  took  them  together  for  dyeing  purposes.  As  the 
chairman  had  said  there  was  a  great  want  for  a  new 
process  that  would  give  correct  results,  the  difficulty  being 
that  tannic  and  gallic  acids  acted  in  much  the  same  way 
towards  reagents,  but  it  seemed  to  him  that  the  difficulty 
v.as  to  a  great  extent  got  over  by  separation  by  gelatine  or 
hide  powder.  Cuprous  oxide  was  only  precipitated  by 
reducing  sugars  from  an  alkaline  solution.  As  the  solution 
in  the  above  process  was  always  slightly  acid  or  at  most 
neutral  no  disturbing  action  could  take  place  from  that 
cause. 
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ACTION  OF  LIGHT  ON  PHENOL. 

BY    ARTHUR    RICHARDSON,  PH.D. 

In  the  interesting  paper  by  Dr.  Kohn  and  Mr.  Fryer,  on 
"  The  Cause  of  the  Eed  Coloration  in  Phenol  "  (this 
Journal,  189.3,  107),  the  authors  draw  attention  to  the 
similarity  between  the  colour  products  formed  by  the 
action  of  moist  air  and  sunlight  on  phenol,  and  that 
produced  by  the  addition  of  hydrogen  peroxide.  In  the 
absence  of  any  direct  proof,  however,  that  the  peroxide  is 


formed  in  phenol  during  exposure,  they  wisely  refrain  from 
advancing  any  theory  to  account  for  the  darkening  action 
of  light  on  the  supposition  that  this  substance  is  present. 

During  the  last  two  years  I  have  had  occasion  to  study 
the  action  of  light  on  a  considerable  number  of  organic 
bodies,  the  main  object  being  to  discover  to  what  extent 
hydrogen  peroxide  is  formed  during  exposure.  As  phenol 
was  one  of  the  substances  used,  I  thought  it  might  be  of 
interest  to  give  the  results  obtained  in  this  case. 

In  order  to  detect  minute  traces  of  hydrogen  peroxide 
which  might  be  formed  in  the  liquid  during  exposure,  the 
titanic  acid  reaction  was  first  made  use  of.  This  reagent, 
which  gives  a  deep  yellow  colour  with  the  peroxide,  affords 
an  exceedingly  delicate  test,  and  also  has  the  advantage  that 
other  oxidising  agents,  such  as  ozone,  oxides  of  nitrogen,  &c., 
are  without  action  on  it. 

Levy  (Annales  de  Chemie,  April  1892)  has,  however, 
shown  that  solutions  of  phenol,  and  some  other  organic 
compounds,  in  strong  sulphuric  acid,  produce  a  deep  red 
coloration  with  titanic  acid ;  on  dilution  with  water,  how- 
ever, the  coloured  compound  is  decomposed.  It  was  found, 
in  practice,  that  this  reaction  did  not  in  any  way  interfere 
with  the  reliability  of  the  test  for  the  peroxide,  since  the 
titanic  acid  solution  (which  was  made  up  with  dilute 
sulphuric  acid),  failed  to  give  any  trace  of  yellow  colour 
when  added  to  phenol  which  had  not  been  exposed  to  light. 
When  the  presence  of  hydrogen  peroxide  was  indicated  by 
this  means,  it  was  always  confirmed  by  the  potassium 
iodide  and  chromic  acid  tests.  In  the  first  experiments 
the  substance  sold  as  pure  absolute  phenol  was  used. 
About  5  cc.  of  the  melted  crystals  were  made  up  to 
100  cc.  with  water  and  exposed  in  the  open  air  (S.  aspect) 
in  a  white  flat  glass  bottle,  placed  in  a  slanting  position, 
to  expose  a  large  surface  of  liquid  to  the  influence  of 
oxygen  and  sunlight.  The  mouth  of  the  bottle  was  protected 
by  a  cap  of  tinfoil.  The  action  of  the  light  was  further 
augmented  by  placing  a  plane  silvered  glass  mirror  behind 
the  bottle. 

The  following  are  the  results  obtained  : — 

Before  exposure  no  reaction  with  titanic  acid. 
Exposed  October  8,  1891. 

Tested  with  titanic  acid,  October  14,  1891,  no  reaction. 

Tested  with  titanic  acid,  November  2,  1891,  slight  but 
decided  yellow  colour. 

Tested  with  titanic  acid,  November  20,   1891,  slight  but 
decided  yellow  colour. 

Tested   with   titanic   acid,  March   15,   1893,  few   drops 
diluted  to  50  cc.  gave  intense  yellow  coloration. 

The  solution  after  this  time  was  coloured  deep  brown, 
and  brown  flakes  adhered  loosely  to  the  sides  of  the  bottle. 
On  March  20  my  attention  was  again  turned  to  the  liquid 
(after  reading  Kohn  and  Fryer's  paper)  and  further  tests 
for  the  peroxide  were  applied. 

(1.)  A  solution  of  potassium  iodide  was  added  to  a 
portion  of  the  liquid ;  iodine  was  liberated,  turning  starch 
solution  blue. 

(2.)  Another  portion  of  the  liquid  was  shaken  with  pure 
ether,  in  which  the  brown  substance  dissolved,  leaving  the 
aqueous  solution  nearly  colourless.  The  latter  was  then 
run  into  a  test  tube,  and  again  shaken  with  fresh  ether, 
which  remained  perfectly  colourless.  A  few  drops  of  a 
dilute  solution  of  chromic  acid  were  then  added,  and  the 
liquid  again  shaken  ;  the  ether  which  separated  out  was 
coloured  intensely  blue,  the  chromic  acid  solution,  however, 
remained  nearly  as  yellow  as  before. 

These  tests  seem  to  prove  conclusively  that  hydrogen 
peroxide  was  present  in  the  liquid.  The  ether  used  in  these 
experiments  had  been  previously  tested  for  hydrogen 
peroxide,  and  gave  no  reaction  either  with  titanic  or 
chromic  acid.  These  results  have  been  further  confirmed 
by  more  recent  experiments  continued  over  a  much  shorter 
period. 

A  sample  of  commerci.illy  "  pure  absolute  phenol," 
which  was  beatifully  crystallised  and  perfectly  white,  was 
taken  (the  bottle  bore  the  name  of  Calvert),  and  was 
exposed  in  bulb  tubes  plugged  ^vith  pure  cotton  wool.  The 
exposure  lasted  from  ]March  22,  1893,  to  March  25.  During 
these   three   days   the   sunshine  was  intense,  and  the  sky 
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cloudless.  Mirrors  -nere  placed  behind  the  bulbs  as  before. 
The  followlug  are  the  conditions  under  which  the  exposures 
were  made,  and  the  results  obtained — 

(1.)  Five  cc.  melted  phenol  taken  and  1  cc.  of  water 
added.  After  exposure,  the  crystals  were  coloured  dark 
brown.  They  were  treated  with  water,  and  a  portion  tested 
with  titanic  acid,  this  gave  a  deep  yt-llow  coloration. 
Another  portion  was  shaken  with  ether  and  tested  with 
chromic  acid  as  before.  The  ether  was  tinged  slightly 
blue. 

(2.)  Water  containing  30  per  cent,  phenol.  The  liquid 
was  coloured  brown  after  exposure.  The  aqueous  solution 
gave  a  very  distinct  though  less  intense  yellow  colour,  with 
titanic  acid. 

(3.)  Water  containing  3  per  cent,  phenol.  Was  only 
slightly  coloured  after  exposure,  and  gave  a  faint  reaction 
with  titanic  acid. 

(4.)  Similar  samples  kept  in  the  dark  gave  no  reaction 
with  titanic  acid. 

These  experiments  not  only  confirm  the  first  results,  but 
also  show  that  dilution  with  large  quantities  of  water 
diminishes  the  rate  of  formation  both  of  the  peroxide  and 
of  the  darkened  product. 

It  should  be  mentioned  that  where  the  titanic  acid  test 
was  applied  to  the  brown  liquid,  two  quantities  (contaiued 
in  nessler  glasses)  of  equal  depth  of  colour,  were  taken, 
titanic  acid  was  added  to  one  and  the  colour  compared  with 
that  to  which  the  reagent  had  not  been  added. 

Since  writing  this  paper  I  have  been  in  communication 
with  Dr.  Kohn,  who  has  most  kindly  put  at  my  disposal  a 
quantity  of  the  chemically  pure  product,  which  had  been 
specially  prepared  and  subsequently  distilled  three  times 
from  glass  vessels.  I  have  therefore  been  enabled  to 
ascertain  how  far  the  peroxide  is  formed,  by  the  action  of 
light  and  moist  oxygen,  on  chemically  pure  phenol,  and  also 
to  observe  the  rate  at  which  darkening  takes  place.  The 
following  experiments  were  made  with  this  sample : — 

(1.)  Phenol,  to  Avhich  a  few  drops  of  water  had  been 
added,  was  contaiued  in  bulb  tube,  and  neck  plugged  with  pure 
cotton  wool,  and  protected  by  small  inverted  breaker  (ex 
posed  for  three  days,  April'  29— May  1).  Mirror  placed 
behind  bulb  (maximum  temperature  35°  C.).  After  ex- 
posure the  phenol  was  coloured  deep  orange-yellow.  It 
was  mixed  with  water  and  shaken  with  pure  ether  ;  to  one 
portion  of  the  clear  aqueous  solution  chromic  acid  and 
ether  was  added,  when  the  latter  was  coloured  most 
intensely  blue,  the  chromic  acid  solution  remaining  yellow. 
To  another  portion  titanic  acid  was  added,  this  gave  an 
intense  yellow  reaction. 

To  a  third  portion  potassium  iodide  was  added,  when 
iodine  was  liberated. 

(2.)  Dr.  Kohn  informed  me  that  he  had  found  in  later 
experiments  that  no  darkening  of  the  phenol  occurred 
behind  ruby  red  glass.  To  test  the  formation  of  hydrogen 
peroxide  under  these  conditions  a  second  quantity  of 
phenol  and  water  in  plugged  bulb-tube,  as  above,  was 
exposed  for  three  daj's  behind  two  thicknesses  of  ruby 
glass  (maximum  temperature,  45°  C).  After  exposure  the 
phenol  was  perfectly  white,  and  when  treated  with  water  and 
shaken  with  ether  the  aqueous  solution  gave  no  trace  of 
blue  colour  with  chromic  acid  and  ether.  Titanic  acid  gave 
no  reaction.     Dr.  Kohn's  observation  is  thus  confirmed. 

It  is  thus  seen  that  in  pure  phenol,  as  in  the  commercial 
product,  hydrogen  peroxide  is  formed  under  the  influence 
of  light,  oxygen  and  water,  and  further  that  the  rays  which 
bring  about  its  formation  are  those  at  the  violet  end  of  the 
spectrum.  In  comparing  these  results  with  those  obtained 
by  Kohn  and  Fryer,  it  must  be  remembered  that  the 
present  results  were  obtained  under  the  most  favourable 
conditions  as  regards  light,  viz.,  a  sky  generally  free  from 
smoke,  very  intense  sunlight,  and  augmented  illumination 
of  the  bulbs  due  to  the  use  of  mirrors.  It  therefore  seems 
probable  that  the  want  of  agreement  between  the  results 
obtained  by  Kohn  and  Fryer  and  myself  is  due  to  the  widely 
difEerent  conditions  under  which  the  exposures  were  made 
in  the  two  cases.  Dr.  Kohn  also  tells  me  that  a  degree  of 
darkening  in  phenol,  such  as  was  obtained  by  me  after 
three  days  exposure  in  Clifton,  would  only  be  produced  after 


many  weeks  under  the  conditions  under  which  he  has 
exposed  it  in  Liverpool. 

With  regard  to  the  amount  of  peroxide  formed,  it  seems 
most  probable  that  the  intensity  rather  than  the  total 
quantity  of  light  will  influence  the  result,  for  as  the 
peroxide  reacts  slowly  with  phenol  (with  formation  of  the 
coloured  product)  the  amount  present,  as  such,  at  any  one 
moment,  will  depend  (1)  on  the  rate  of  formation  of  the 
peroxide  due  to  the  intensity  of  the  light ;  (2)  on  the  rate  of 
decomposition  of  the  peroxide  by  the  phenol.  Where 
exposures  are  made  in  light  of  feeble  intensity,  the  second 
reaction  may  overbalance  the  first,  and  darkening  of  the 
phenol  will  occur,  yet  no  peroxide  will  be  found  in  the 
product. 

In  conclusion,  it  may  be  noticed  that  although  in  some 
cases  oxidation  is  brought  about  by  rays  of  low  refran- 
gibihty,  yet  in  those  instances  where  the  change  only 
occurs  in  presence  of  free  oxygen  and  water,  as  in  the 
present  case,  it  appears  to  be  due  to  the  rays  at  the  violet 
end  of  the  spectrum ;  this  is  so  where  metallic  sulphides 
are  oxidised  to  sulphates,  e.g.,  PbS  to  PbSU^,  and  also 
where  ether  is  oxidised  with  formation  of  hydrogen  peroxide. 


Discussion. 

Dr.  Kohx  said  it  was  of  great  interest  to  himself  and 
Mr.  Fryer  that  Dr.  Eichardson  had,  under  conditions  of 
exposure  somewhat  different  to  their  own,  been  able  to 
detect  the  presence  of  hydrogen  peroxide  in  phenol  exposed 
to  light  in  presence  of  air  and  moisture.  That  this  was  » 
the  active  agent  in  producing  the  coloration  they  had  ■ 
little  doubt  when  their  paper  was  read,  but  the  tests  for  the  ■ 
presence  of  hydrogen  peroxide  which  they  had  made  from 
time  to  time  during  the  course  of  their  experiments,  showed 
so  very  faint  a  trace  of  it  that  they  did  not  consider  its 
presence  sufficientlj'  established.  Further,  the  rate  of 
formation  of  the  colour  under  conditions  favourable  to  the  ^ 
production  of  hydrogen  peroxide,  e.g.,  the  presence  of  ether, 
did  not  give  a  sufficiently  decisive  result.  That  Dr.  Richard- 
son had  detected  the  presence  of  hydrogen  peroxide  (which 
presenc2  he  was  glad  to  be  able  to  confirm  from  an  exposed 
sample  Dr.  Eichardon  had  kindly  sent  him),  he  considered 
due  to  the  fact  that  Dr.  Eichardson  had  exposed  his  phenol 
under  particularly  favourable  circumstances,  and  in  the  open 
air,  whilst  in  his  own  experiments  the  exposures  had  been 
made  more  under  the  conditions  under  which  the  usual 
reddening  of  phenol  occurs.  The  samples  were  exposed 
in  the  south  windows  of  a  well  lighted  room,  and  the 
quantity  of  water  added  only  sufficient  to  just  moisten  the 
phenol.  Although  Dr.  Eichardson's  results  showed  that 
the  rate  of  formation  of  the  hydrogen  peroxide  decreased 
with  an  increasing  amount  of  water,  still,  it  appeared  that 
a  certain  quantity  was  needed  for  the  formation  of  the 
hydrogen  peroxide  to  take  place  sufficiently  rapidly  for  it 
to  be  detected ;  otherwise,  as  Dr.  Eichardson  suggested, 
it  was  used  up  for  the  oxidation  of  the  phenol  as  quickly 
as  it  was  formed. 

In  regard  to  the  titanic  acid  test  for  hydrogen  peroxide, 
it  applied  quite  well  to  the  present  instance  provided  the 
phenol  was  completely  in  solution. 

In  the  paper  read  on  this  subject  it  was  stated  that  the 
action  of  any  special  rajs  of  light  on  phenol  had  not  been 
tried ;  later  experiments  he  had  made,  as  Dr.  Eichardson 
had  mentioned,  had  shown  that  the  coloi'ation  was  not 
produced  by  the  less  refrangible  rays  and  his  (Dr.  Eichard- 
son's) finding  that  under  this  condition  no  formation  of 
hydrogen  peroxide  occurred,  was  an  interesting  confirmation 
of  the  mutual  dependence  of  the  two  phenomena. 
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MU.    A.    ALLHUSKX    IX    THK    CIIAIK. 


ON  THE  COMPARATIVE  EFFICIEXCY  OF  AB- 
SORBING -  APPARATUS,  ESPECIALLY  COKE- 
TOWERS  AND  PLATE-COLUMNS. 

BY   O.    LUNGE. 

Dr.  Hf  rter's  paper  on  coke  towers  and  similar  apparatus 
(this  Journal,  18S3,  227)  again  exhibits  his  thorough 
grasp  of  the  scientific  bearings  of  such  parts  of  chemical 
technology  as  he  is  familiar  with.  My  admiration  for  this 
almost  unique  attempt  to  apply  pure  mathematics  and 
physics  to  phenomena  taken  from  the  practice  of  manu- 
facturing chemistry,  is  only  tempered  by  the  regret  that, 
owing  to  the  nature  of  the  case,  it  is  as  j-et,  and  will  be  for 
a  long  time  to  come,  impossible  to  submit  all  the  conditions 
of  the  manufacturing  operations  to  such  mathematical 
scrutiny  as  Dr.  Hurter,  probablj' alone  among  living  chemical 
technologists,  is  able  to  bestow  upon  them.  The  con- 
sequence of  this  is,  that  whilst  we  are  by  his  labours 
greatly  enlightened  on  some  of  the  functions  of  our  appli- 
ances, and  whilst  I  am  sure  any  practical  man  who  takes 
the  trouble  to  master  Dr.  Hurler's  disquisitions  will  derive 
great  benefit  from  them,  there  is  always  a  more  or  less 
considerable  residuum  of  conditions  which  cannot  be 
submitted  to  mathematical  treatment,  and  which  must  be 
elucidated  by  less  stringent  scientific  or  even  entirely 
empirical  ways.  And  that  unscientific  residuum  may  be  so 
extensive  that  a  one-sided  contemplation,  of  those  parts 
of  the  subject  which  can  be  scientifically  examined  by  the 
light  of  mathematical  treatment  might  actually  mislead  us, 
and  cause  us  to  adopt  or  reject  some  apparatus  or  process 
without  good  reason.  I  am  quite  sure  that  Dr.  Hurter 
himself  will  be  the  first  to  admit  this ;  indeed  any  of  his 
readers  can  see  that  he  is  always  careful  to  compare  his 
theoretical  results  with  those  obtained  in  actual  practice, 
wherever  that  is  possible. 

Dr.  Hurter's  calculations  and  reasonings  are  intended  to 
prove  that  the  most  economical  way  of  treating  liquids  with 
gases  is  not  that  in  which  the  gas  bubbles  through  the 
liquid,  and  still  less  that  in  which  the  liquid  divided  into 
[  fine  drop  falls  through  a  column  of  gas,  but  that  in  which 
I  the  liquid  is  spread  on  solids  with  extensive  surfaces  and 
interstices,  the  gas  passing  through  the  interstices.  The 
mechanical  work,  he  tells  us,  is  least  in  the  third  case,  and 


greatest  in  the  second,  and  the  rate  of  efficiency  is  in  the 
same  order.  Still,  we  are  in  some  cases  from  the  outset 
obliged  by  practical  reasons  to  employ  one  of  the  tw<^i 
former  methods,  even  if  we  had  to  concede  that  it  is 
theorefically  inferior  to  the  third.  .N'obody,  for  instance, 
would  think  of  treating  Wcldon  nmd  in  apparatus  of  the 
third  class,  similar  on  principle  to  the  coke-tower,  for  the 
very  good  reason  that  such  an  apparatus  would  Vje  instantly 
choked  up,  not  to  speak  of  other  considerations.  But  ia 
cases  where  two  or  all  three  of  the  just-mentioned  classes  of 
apparatus  are  applicable,  and  where  we  are  doubtful  which 
of  them  to  employ.  Dr.  Hurter's  reasoning  tends  to  show 
that  we  should  decidedly  choose  the  third  class,  of  whicli 
the  coke-tower  is  the  most  general,  and,  ia  his  opinion,  the 
most  efficient  representative. 

I  must,  however,  beg  leave  to  mention  some  decidedly 
important  points  which  are  left  out  in  Dr.  Hurter's  remarks 
and  calculations,  and  which,  1  am  afraid,  greatly  impair  the 
value  of  both.  Thus,  in  comparing  the  subdivision  of  gas  in 
bubbles  and  that  of  liquid  in  drops,  he  quite  rightly  points 
out  that  the  volume  of  the  gas  is  always  at  least  100  times 
that  of  the  liquid,  and  that  consequently,  in  order  to  produce 
the  same  contact  surface,  the  drops  would  have  to  be  one- 
tenth  the  diameter  of  the  gas  bubbles.  lie  continues:  "To 
me,  this  consideration  alone  is  sufficient  to  show  the 
superiority  of  the  process  of  subdividing  the  gas  generally 
over  the  method  of  drops."  This  I  cannot  understand  ;  for 
it  is  evident  that  the  diameter  of  the  globules  of  liquid  in  a 
"  spray,"  such  as  we  can  produce  by  various  means,  is  most 
easily  brought  down,  not  merely  to  one-tenth,  but  to  a  much 
smaller  fraction  of  the  diameter  of  the  smallest  gas  bubbles 
producible  by  ordinary  technical  means,  let  alone  the  com- 
parably very  large  bodies  of  gas  in  the  interstices  of  coke 
in  a  coke-tower.  It  is  true  that  a  good  many  of  those 
minute  globules  of  liquid  coalesce  into  bigger  drops,  but  so 
do  the  bubbles  of  gas  forced  through  a  liquid.  The  practi- 
cal objection  that  a  spray-producer  easily  gets  out  of  order, 
the  orifice  getting  stopped  by  obstructions,  has  been  greatly 
reduced  by  modern  inventions,  and  this  is  also  claimed  for 
another  probably  more  serious  objection  not  mentioned  by 
Dr.  Hurter,  viz.,  that  the  liquid  issuing  under  great  pressure 
from  a  narrow  orifice  gradually  enlarges  the  latter,  some- 
times at  a  rather  rapid  rate,  and  thus  causes  much  more 
liquid  to  issue  than  is  intended.  1  have  been  told  by  one 
of  my  former  students  who  uses  Korting's  spray-producers, 
as  shown  in  my  "  Sulphuric  Acid  and  Alkali,"  2nd  ed..  Vol.  L, 
page  424,  that  these  are  free  from  the  above  objection  ;  I 
myself  have  no  experience  with  them. 

Dr.  Hurter  further  tells  us  that  the  kinetic  theory  of 
gases  proves  that  the  effectiveness  of  any  process  of 
absorption  is  proportional  to  the  absorbing  surface,  to  the 
time,  and  to  the  pressure  of  the  gas.  He  further  shows 
that  the  contact  obtained  by  the  subdivision  of  a  gas  is  as 
much  greater  than  that  obtained  by  dividing  the  liquid  into 
drops,  as  the  volume  of  the  gas  is  greater  than  that  of  the 
liquid,  multiplied  by  the  number  of  times  which  the 
average  velocity  of  the  gas  exceeds  that  of  the  liquid 
drops.  Probably  only  few  of  those  who  have  had  to  deal 
with  absorbing  processes  have  ever  heard  of  the  kinetic 
theory  of  gases,  and  very  few  of  them  indeed  could  under- 
stand it,  but  I  think  every  one  of  them  will  have  taken  the 
above  three  conditions  for  granted,  as  being  dictated  by  the 
ordinary  common-sense  way  of  looking  at  the  matter.  I 
am  the  very  last  to  say  that  it  was  superfluous  to  prove 
accurately  what  before  that  had  been  only  a  more  or  less 
vague  belief ;  I  am  grateful  to  Dr.  Hurter  for  once  more 
strengthening  the  scientific  foundation  of  technology.  I 
must  frankly  confess  my  great  inferiority  to  him  in  that 
respect;  I  cannot,  like  him,  wield  the  kinetic  theory  of 
gases  and  other  mighty  engines  of  the  human  mind,  and 
I  am  obliged  to  take  many  things  on  trust  which  he  can 
verify  for  himself.  But  after  all,  my  so  much  humbler 
mathematical  and  physical  training  enables  me  to  liiscover 
some  gaps  in  Dr.  Hurter's  reasoning  which  seriously 
endanger  the  foundation  of  his  comparison  of  the  various 
systems  of  absorption  of  gases  by  fiquids. 

Dr.  Hurter,  in  comparing  the  eflSciency  of  the  two  first 
systems — viz.  :  1.  Forcing  the  gas,  divided  into  small 
bubbles,  through  the  liquid  ;  and   2.    Dividing  the  liquid 
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into  small  drops  and  allowing  these  to  fall  througli  the  gas, — 
commits  the  error  of  basing  his  calculation  of  the  two  cases 
on  totally  different  and  incomparable  premises.  Quite 
correctly  he  takes  for  the  velocity  of  the  gas  in  the  liquid 
the  figure  of  0-3  metre  per  second  which  he  had  experi- 
mentally ascertained  {cf.  this  Journal,  1885,  641).  ^ye 
must,  by  the  way,  be  all  specially  grateful  for  that  in- 
vestigation, which  will,  in  many  cases,  aid  us  in  our 
estimates.  But,  on  the  other  hand,  for  the  velocity 
of    the    drops    falling    through    the  gas,  he   assumes  the 

value  A /"  ^;  that  is  the  time  which  the  drops  would  fall  in 
the  empty  space.  Whilst  in  the  first  case  the  friction  between 
gas  and  liquid  is  taken  into  account,  the  velocity  being  derived 
from  experimental  data  representing  the  actual  conditions  of 
the  case,  in  the  second  case  the  resistance  of  the  air  is 
entirely  neglected,  and  it  is  tacitly  assumed  that  the  drops 
will  fall  through  the  air  just  as  fast  as  in  the  empty  space. 
Furthermore,  the  retarding  action  of  the  vis  viva  of  the  ascend- 
ing gaseous  current  on  the  fall  of  the  droplets  suspended 
therein  is  also  entirely  overlooked.  What  most  serious 
error  this  difference  between  the  premisses  involves  in  the 
case  before  us,  where  the  liquid  is  purposely  divided  into 
as  fine  a  spray  or  cloud  as  possible,  must  be  patent  even  to 
an  unlearned  mind,  as  soon  as  the  word  "  fog  "  or  "  cloud  " 
is  pronounced.  A  fog  or  cloud  is  nothing  but  an  extremely 
great  number  of  extremely  minute  drops  of  liquid,  and  that 
these  do   not  fall  with   the  velocity  of  rain  drops  (which 

/•>H 
itself  is  very  much  less  than  A/  — ),  but  on  the  contrary 

sink  down  with  extreme  slowness,  is  known  to  every  small 
child.  Of  course,  I  do  not  mean  to  say  that  it  is  easy  to 
artificially  produce  a  spray  of  the  same  degree  of  fineness 
as  a  natural  fog  or  cloud ;  but  the  very  existence  of  the 
"  spray-producer  "  as  a  toilet  implement  presupposes  a  verj- 
slow  fall  of  the  liquid  in  question.  I  am  not,  of  course, 
capable  of  the  absurdity  of  assuming  that  1  am  now  telling 
any  news  to  Dr.  Hurter;  but  I  can  all  the  less  understand, 
why,  in  his  calculations,  he  has  chosen  to  neglect  that 
enormous  difference  between  the  velocity  of  spray  drops  in 
the  vacuum  and  in  the  air,  a  difference  which  vitiates  his 
comparison  to  such  an  extent  that  all  mathematics  are 
entirely  thrown  away  here. 

Of  course  Dr.  Ilurter  could  not  have  introduced  the  real 
velocity  of  the  spray  drops  in  his  calculation,  simply 
because  that  velocity-  is  not  known,  and  because  it  depends 
upon  so  many  various  causes  (the  size  of  the  drops,  the 
specific  gravity  of  the  liquid,  the  presence  or  absence  of 
currents  in  the  gas,  &c.),  that  it  is  utterly  hopeless  to  find 
'  it  out  by  mathematical  formula;.  But  then  he  ought,  in 
my  humble  opinion,  to  have  abstained  from  the  use  of 
mathematics  in  this  case,  or  at  least  to  have  pointed  out 
their  inconclusive  character ;  whilst,  as  it  is,  his  hearers 
seem  to  have  thought  that  they  were  listening  to  an 
absolutely  reliable  mathematical  demonstration,  as  true  as 
the  kinetic  theory  of  gases  itself. 

The  only  valid  proof  which  Dr.  Hurter  adduces  for  his 
preference  of  the  first  before  the  second  method  of  bringing 
gases  into  contact  with  liquids,  is  taken  from  practice  and 
nothing  but  an  instance  of  rule-of-thumb  experience.  He 
has  tried  a  spray-producer  for  supplying  an  empty  Gay- 
Lussac  tower,  and  has  met  with  complete  failure.  I  accept 
this  proof  all  the  more  readily  as  I  am  personally  acquainted 
Avith  a  case  identical  to  that  quoted,  but  only  for  what  it  is 
worth.  The  platinum  spray-producers  supplied  for  the 
patent  in  question  (of  which  I  possess  one)  do  not  act  very 
well ;  they  produce  rather  a  coarse  spray,  and  they  are  very 
easily  stopped  up.  But  apart  from  that,  drops  of  sulphuric 
acid  of  at  least  1  •  7  sp.  gr.  will  fall  much  more  quickly  in  a 
current  of  gas  than  drops  of  water  of  equal  size.  Hence  a 
process  which  is  a  failure  with  such  a  heavy  liquid  and  with 
a  gas  containing  only  fractions  of  a  per  cent,  of  the  substance 
to  be  absorbed,  might  do  very  well  with  a  liquid  of  less 
specific  gravity  and  with  more  concentrated  gases.  Besides, 
such  a  spray  in  the  case  of  hydrochloric  acid  may  act  very 
beneficially  in  cooling  the  gas  and  in  saturating  it  with 
aqueous  vapour. 

From  all  these  reasons  I  am  not  disposed  to  accept 
Dr.  Hurter's  sweeping  condemnation  of  the  spray  system  of 


absorption,  either  in  theory  or  in  practice.  I  have  never 
either  applied  or  proposed  that  system  in  any  technical 
process  which  I  have  been  connected  with,  and  I  am  there- 
fore thoroughly  impartial  in  this  matter  ;  but  I  consider 
myself  bound  to  raise  my  voice  against  a  dogmatical  opinion 
wlaich  may  do  harm  in  stopping  technical  progress  by 
deterring  inventors  from  a  certain  course  without  sufficient 
reason. 

The  case  lies  differenth*  for  me  in  another  portion  of  the 
field  where  I  am  personally  interested,  and  to  this  I  beg  to 
draw  attention  now.  Dr.  Hurter  pronounces  his  decided 
belief  in  the  fact  (which  he  seems  to  think  he  has  proved  to 
demonstration)  that  of  the  third  class  of  absorbing-apparatus 
(that  in  which  the  liquid  is  spread  over  large  solid  surfaces, 
and  the  gas  passes  through  the  interstices  of  these  solid 
surfaces)  the  coke-tower  is,  of  all  the  known  apparatus,  far 
away  the  best.  I,  for  my  part,  shall  in  the  first  instance  show 
that  mathematics  do  not  help  us  very  far  in  this  case.  We 
shall  at  once  agree  upon  the  point  that  the  rough,  blistered 
surface  of  coke  is  very  efficient  in  retarding  the  flow  of  the 
liquid,  hut  when  we  come  to  actual  figures  we  must  be 
content  with  mere  assumptions  and  rough  estimates.  The 
same  holds  good  of  the  surface  exposed,  but  in  this  case 
Dr.  Hurter  is  careful  to  reckon  only  with  a  minimum,  and 
he  thus  avoids  anj'  possible  objection  to  that  part  of  his 
calculation ;  nor  is  it  possible  to  find  fault  with  his 
calculation  of  the  time  which  the  gases  are  in  contact,  and 
other  similar  matters. 

We  are  on  far  more  uncertain  ground  when  coming  to 
Dr.  Hurter's  and  Mr.  Carey's  experiments  concerning  the 
spreading  of  a  liquid  descending  in  a  coke-tower.  I  will 
not  make  them  responsible  for  the  execution  of  the  diagram 
on  page  280,  which  would  utterly  mislead  the  ordinary 
reader,  who  rarely  dives  deeply  into  the  sea  of  figures 
contained  in  such  a  paper,  into  the  belief  that  the  water 
running  out  of  a  single  central  jet  is  almost  uniformly 
distributed  over  three-quarters  of  the  area  of  a  coke-tower 
of  4  ft.  diameter.  Whoever  takes  the  trouble  of  going  over 
the  table  of  figures  found  on  the  same  page,  sees  at  once 
that  82  per  cent,  of  the  water  descend  in  the  two  central 
troughs  placed  perpendicularly  below  the  jet,  and  only 
18  per  cent,  find  their  way  to  the  area  beyond.  We  have, 
of  course,  no  right  to  say  that  these  two  central  troughs 
(the  whole  number  being  eight)  represent  a  quarter  of  the 
area  of  the  tower  ;  we  are  logically  forced  to  assume  that 
if  the  bottom  of  the  tower  had  not  been  provided  with  eight 
longitudinal  channels,  running  from  one  side  to  the  other, 
but  if  it  had  been  uniformly  covered  with  64  pans,  6  in.  by 
6  in.  each,  then  by  far  the  greater  part  of  those  82  per  cent, 
would  have  been  found  in  the  four  central  pans,  that  is,  in 
y'^th  of  the  area  of  the  tower ;  and  even  that  would  mislead 
us  very  much  as  to  the  real  spreading  power  of  the  coke- 
packing.  As  the  perpendicular  line  from  the  jet  strikes  the 
partition  between  two  channels,  6  in.  wide  each,  we  must  credit 
an  area  of  twice  6  in.  width  with  receiving  82  per  cent,  of 
the  water  ;  but  we  have  no  notion  how  much  of  this  water 
belongs  to  the  central  and  how  much  to  the  peripheric  part 
of  that  area.  H  the  experiment  had  been  arranged  (as,  in 
my  humble  opinion,  would  have  been  more  conclusive)  in 
such  manner  that  the  area  perpendicularly  below  the  jet 
were  provided  with  a  circular  pan,  say  6  in.  diameter,  and 
a  series  of  annular  jians  were  arranged  concentrically  with 
the  first,  we  should  most  certainly,  to  judge  from  the 
figures  given  in  Dr.  Hurter's  paper,  have  collected  the 
great  bulk  of  the  water  in  the  central  pan,  representing  an 
area  of  28  •  27  sq.  in.,  or  -^ih  of  a  tower  4  ft.  by  4  ft.  square. 
And  even  if  we  had  made  that  central  pan  12  in.  wide,  that 
is,  equal  in  width  to  the  two  central  channels  in  Hurter  and 
Carey's  experiments,  its  area  would  be  only  113  sq.  in., 
or  TjVh  of  the  total  area  of  the  tower,  and  it  would  have 
caught  82  per  cent,  of  the  water,  less  the  very  slight 
amount  represented  by  the    corresponding   sectors  of   the 

1   outer  concentric  circles. 

Nor  should  it  be  overlooked  that  the  spreading  over  a 
certain  area,  whatever  its  actual  amount  may  be,  is  not,  as 
superficial   readers    of   Dr.    Hurter's   paper  might  infer,  a 

,   specific  property  of  coke.     Any  other  packing  of  somewhat 
rational  nature  must,  of  course,  have  a  similar  action,  and  it 

.  is  scarcely  necessary  to  say  that  a  properly  designed  and 


May  31. 1893.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1-19 


executed  geomctricully  regular  Hcheme  of  packing  inu.st  in 
tluit  respect  be  superior  to  the  extremely  irreguliir  pieces  of 
coke.  I  have  endeavoured  to  devi.se  .such  a  geometrical 
.scheme  in  my  "  plate-column,"  and  the  trials  made  at 
Mr.  liohrniann's  works  prove  that  it  does  act  as  intended. 
The  drops,  forming  in  each  of  thi!  small  holes,  fall  upon  the 
point  of  division  of  four  tiny  basins  containing  as  many 
holes  in  the  next  lower  jilate  ;  they  .splash  over  and  divide 
themselves  over  the  four  basins  and  make  the  lit|uidoverllow 
into  the  corresponding  1:5  basins  on  the  plate  below,  and  so 
forth.  The  network  of  ledges  surrounding  the  holes  keeps 
each  tiny  basin  separate  from  the  other  and  causes  the 
system  to  act  as  intended,  even  if  the  plates  are  not  (which 
would  be  dirticult  to  elTect)  on  a  mathematically  true  level. 
The  objection  which  might  be  made,  viz.,  that  the  (liops 
will  not  fall  perpendicularly  but  run  along  the  bottom  side 
of  the  plates,  is  overcome  by  the  contrivance  of  furrowing 
that  sicle  in  such  manner  that  each  drop  must  fall  where  it 
is  iuteuded  to.  Probably  this  will  not  invariably  take  place 
as  described  ;  but  supposing  only  half  of  the  drops  to  fall 
and  divide  themselves  as  they  ought  to  do,  we  have,  on  a 
square  foot  of  surface,  containing  about  300  holes,  150 
rei)etitions  of  the  process,  whilst  a  square  foot  of  coke,  on 
the  maximum  assumption  of  a  regular  packing  of  4-in. 
pieces,  offers  but  nine  repetitions.  ^Moreover,  in  the  case  of 
the  plate-column,  its  design  makes  its  impossible  for  any 
drop  to  fall  through  more  than  4  in.  of  depth  before  it  strikes 
another  solid  surface  and  is  spread  out  again,  whilst  nobody 
wdl  deny  that  in  a  coke-tower  it  must  freciuently  occur  that 
the  drops  fall  through  a  greater  depth  before  the}'  strike 
another  piece  of  coke.  In  fine,  as  far  as  the  division  of  the 
liquid  is  concerned,  it  stands  to  reason  that  the  plate-column 
must  be  superior  to  a  coke-tower  of  the  same  cubic  space, 
although  the  surface  of  the  pieces  of  coke  is  probabh' 
rather  larger  than  that  of  the  pottery  in  the  plate-column. 

I  lay,  however,  much  greater  stress  on  the  infinitely  better 
subdivision  of  the  gases  in  the  plate-tower.  I  must  beg 
leave  to  repeat  a  few  of  the  salient  passages  in  my  first 
paper  on  the  plate-column,  of  1887,  referred  to  by  Dr. 
Hurler  himself  (this  Journal,  6,  586).  In  a  coke-tower 
the  individual  gas  channels  are  too  wide,  and  the  inner 
portion  of  the  gaseous  current  does  not  enter  into  reaction 
with  the  absorbing  liquid.  This  is  unavoidable,  because  the 
interstices  between  the  pieces  of  coke  are  quite  irregular, 
and  therefore  the  section  of  the  tower  must  be  made 
wide  enough  and  the  pieces  of  coke  large  enough  to  secure 
a  sufficiency  of  draught  for  the  worst  case.  .... 
Hence,  coke  towers  must  be  made  very  wide  and  high, 
thus  offering  a  long  time  and  corresponding  opportunities 
of  mixing  the  gases  and  of  their  contact  with  liquid  ;  and 
in  this  way  the  reaction  is  certainly  very  complete  at 
the  end.  But  this  enormous  enlargement  of  space  can 
be  avoided  by  the  systematical  way  in  which  in  my 
new  apparatus  the  gaseous  current  is  split  up  in  each 
circular  plate  of  2  ft.  6  in.  diameter  or  2  ft.  by  2  ff.  square, 
into  upwards  of  a  thousand  very  thin  and  exactly  equal 
jets  which  must  continually  alter  their  direction,  and  must, 
therefore,  be  thoroughly  mixed  every  time  the}'  pass  through 
a  new  plate.  The  gas  is  compelled  to  pa^s  through  them 
all,  and  can  never  seek  false  channels.  In  a  coke-tower, 
on  the  other  side,  the  interstices  between  the  pieces  of  coke 
are  pretty  large  and  very  irregular ;  unless  it  is  well  packed 
the  tower  acts  very  badly  indeed,  for  naturally  the  gas 
ascends  by  preference  in  the  widest  and  straightest  channels, 
and  just  these  are  evidently  least  supplied  in  comparison 
with  the  air  space.  But  even  in  a  properly  packed  coke- 
tower  the  channels  are  comparatively  very  large,  and 
especially  very  irregular ;  for  this  reason  it  is  necessary  to 
procure  a  very  large  condensing  area,  and  to  leave  the  gases 
in  very  long  contact  with  water  by  constructing  the  towers 
of  very  large  dimensions. 

I  must  confess  I  do  not  see  how  these  sentences  can 
be  controverted.  Dr.  Hurler  says,  it  is  true,  that  the 
irregularities  referred  to  "  average  themselves  in  a  way 
that  makes  them  the  feature  of  the  apparatus  "  ;  but  that 
seems  to  me  merely  another  way  of  saying  what  I  did — that 
a  coke-tower  must  be  made  very  wide  and  high  in  order 
to  equalise  those  irregularities,  whilst  in  a  plate-column  no 
such  irregularities  exist,  and  it  can  hence  be  made  much 


smaller.  I)r.  Hurter  further  contends  that  the  irregularities 
■  cause  eddie.-<  and  vortices  in  the  ga.s,  which  will  secure  a 
more  intimate  mixture.  But  is  it  possible  to  cause  more 
"  eddies  and  vortices "  than  in  a  plate-column,  by  the 
thousand  shocks  suffere<I  by  the  gas  issuing  from  a 
thousand  holes  in  each  2-ft.  plate  agiiinst  the  solid  places 
of  the  plate  next  above,  especially  when  these  are  furrowe<l 
at  the  bottom,  but  even  without  that  contrivance  ?  If  he 
taxes  me  with  error  as  follows :  "  It  is  a  great  mistake  to 
suppose  that  because  there  are  a  few  wide  channels  the 
gas  will  go  through  the.se  by  preference,"  and  that  "  a 
careful  consideration  of  the  laws  of  motion  of  elastic 
fluids  "  proves  that  "the  gas  will  divide  itself  between  the 
various  channels,"  I  must  beg  leave  to  say  that  this 
rea.soning  does  not  present  the  ca.se  in  its  true  light. 
Nobody  in  his  sane  senses  will  deny  that  the  gas  will 
theoretically  "  pass  through  every  crevice "  and  "  divide 
itself  betweeu  the  various  channels."  But  how  will  it 
divide  itself  ?  Even  if  for  a  moment  we  take  no  notice  of 
friction,  it  stands  to  reason  that  the  quantity  of  gas  passing 
through  channels  of  various  width  must  be  in  proportion 
to  that  width,  and  that  of  a  given  quantity  of  gas  by  far 
the  greater  proportion  will  pass  through  an  equal  number 
of  the  wider  than  of  the  narrower  channels ;  whilst,  on  the 
other  hand,  the  surface  of  contact  with  liquids  is  propor- 
tionally much  larger  in  the  narrower  than  in  the  wider 
channels.  Can  this  possibly  be  contradicted  ?  But  this 
consideration  certainly  does  not  exhaust  the  case,  for 
the  friction,  which  we  have  not  taken  into  account,  plays 
an  important  part  in  this  matter ;  so  much  so  that  I  for  my 
part  must  maintain  that  "  that  it  is  a  great  mistake  to  sup- 
pose "  that  a  sensible  quantity  of  gas  will  pass  "  through 
every  crevice."  Suppose,  for  instance,  that  we  cover  up  a 
portion  of  a  grid  of  some  sort,  say  one  formed  of  pieces 
of  coke  like  those  used  in  an  acid-condenser,  by  a  layer  of  a 
few  inches  of  fine  sand,  anybody  who  has  the  slightest  idea 
of  practice  will  know  that  unless  an  excessive  pressure  be 
employed  no  gas  will  pass  through  the  part  covered  with 
sand,  although  a  mathematical  calculation  would  show  a  good 
deal  of  channel-space  in  the  sand  ;  as"a  matter  of  fact,  all  the 
gas  passes  through  the  larger  interstices  of  the  grid.  Such 
"  sand-lutes  "  form  quite  a  feature  in  chemical  engineering. 
A  careful  consideration  of  the  laws  of  motion  of  elastic 
fluids  ought  to  take  in  that  fact  as  well.  Where  is,  there- 
fore, my  "  great  mistake  "  in  saying  that  the  gas  will  go 
by  preference  through  the  wider  channels  ?  I  maintain  as 
strongly  as  ever  that  I  am  right  in  that  statement,  even  if 
the  expression  "  by  preference "  may  not  sound  quite 
scientific  to  a  fastidious  ear.  -  Is  it  not  well  known  that  if 
the  coke  in  a  coke-tower  crumbles  down,  and  the  interstices 
become  too  small  over  a  portion  of  its  area,  practically  no 
gas  passes  up  through  this,  and  that  part  of  the  tower 
becomes  entirely  inactive  ? 

The  case  in  point  is  therefore  entirel}'  one  of  degree. 
So  much  is  certain  that,  with  unequal  interstices,  much 
more  gas  will  pass  through  the  wider  than  through  the 
narrower  channels,  but  in  what  proportion  it  is  quite 
impossible  to  say  with  such  irregidar  material  as  coke, 
principally  as  the  part  played  by  friction  is  in  this  case 
inaccessible  to  any  reliable  calculation.  Indeed,  the  use  of 
mathematics  will  here,  as  in  the  majority  of  manufacturing 
chemical  reactions,  very  easily  mislead  us,  since  only  the 
minor  part  of  the  conditions  present  can  be  subjected  to 
mathematical  treatment,  and  the  results  brought  out  by  such 
treatment  may  be  in  flagrant  contradiction  with  the  actual 
facts  of  the  case.  Not  merely  in  technological,  but  in  the 
great  majority  of  scientific  matters,  we  are  on  very  unsafe 
o-round  so  lonf  as  we  trust  to  mathematics  alone,  without 
continuous  verification  by  experimental  data.  This  is  a 
truism  in  the  eyes  of  thoroughly  scientific  men  like  Dr. 
Hurter,  but  I  am  not  sure  whether  all  his  readers  are  equally 
conscious  of  that  fact. 

I  think  I  have  at  all  events  established  ray  position  that, 
from  the  nature  of  the  case,  a  space  filled  with  more  or  less 
irregular  pieces  of  coke  must  be  inferior  for  absorbing 
purposes  to  a  space  filled  with  the  geometrically-designed 
kind  of  pottery  in  the  plate-tower,  where  the  division  of  the 
liquid,  and  more  especially  that  of  the  gases,  is  brought 
about  in  an  incomparably  more  complete  and  i-ational  way. 

c  2 
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If,  as  I  lijive  declared  in  ray  first  paper,  and  repeated  above, 
the  reaction  in  the  coke-tower  is  certainly  very  complete  in 
the  end,  this  is  brought  about  by  immensely  increasing,  for 
a  given  quantity  of  work,  both  the  surface  and  the  time  of 
contact,  as  was  done  from  the  dictate  of  common  sense  by 
Gay-Lussac  and  Gossage  a  whole  generation  before 
Kroenig,  Clausius,  and  Maxwell,  by  their  immortal  scientific 
achievements,  established  the  foundations  for  a  theory  of 
the  case.  In  other  words,  a  properly  built  and  packed 
coke-tower  is  a  splendid  piece  of  apparatus  for  its  purpose, 
provided  you  make  it  big  enough.  Precisely  the  same 
holds  good  of  a  vitriol-chamber.  But  here  my  modest 
efforts  come  in — not  as  if  I  boasted  or  imagined  that  I  have 
been  the  first  in  that  field.  Both  coke-towers  and  acid- 
chambers  are  awfully  clumsy  and  expensive  pieces  of 
apparatus,  and  a  technologist  must  really  be  excused  if  he 
does  not  rest  and  be  thankful  to  do  as  his  spiritual  fore- 
fathers have  done,  but  tries,  first,  to  understand  why  such 
huge  apparatus  has  been  devised,  and,  secondly,  attempts 
to  reduce  their  size  by  modifying  some  of  the  conditions 
which  have  led  to  the  employment  of  such  large  spaces. 
Of  course,  one  may  be  wrong  as  to  the  particular  remedy 
tried,  and  most  inventors  manifestly  have  been  wrong,  as 
evidenced  by  the  unimpaired  existence  of  big  coke-towers 
and  vitriol-chambers  ;  but  should  we  be  snubbed  for  acting 
on  that  grand  and  truly  British  principle, "  try,  try  again  "  ? 
How  many  years  has  Dyar  and  Hemming's  process  been 
a  lamentable  failure  in  ever  so  many  hands  and  countries, 
and  have  not  those  two  men  been  right  after  all  ?  And  that 
chlorine  process  which  for  many  years  has  been  universally 
acknowledged  as  far  awa}-  the  best  among  those  actually' 
supplying  the  market,  and  with  which  Dr.  Hurter's  name 
will  for  ever  be  gloriously  connected,  has  it  not  passed 
through  a  stage  where  it  was  believed  to  be  demonstrated 
that  it  could  not  work  on  a  practical  scale  ?  Nothing  but 
perseverance  will  avail,  and  onlj'  experience  can  pronounce 
the  final  verdict. 

Well,  it  will  be  said,  why  has  the  plate-column,  which  has 
been  announced  to  the  world  in  1887,  not  made  more  way  ? 
Where  is  the  test  of  experience  invoked  by  myself?  I 
beg  leave  here  to  make  some  explanatory  remarks  of  a 
very  personal  character.  I  am  neither  owner  nor  manager 
of  a  chemical  works,  and  I  have  thus  no  opportunity  of 
trying  my  own  inventions  as  I  like,  and  of  following  up 
any  experience  gained  by  new  improvements.  I  am 
hundreds  of  miles  away  from  the  nearest  chemical  works 
where  I  have  any  chance  of  getting  anything  tried,  and 
30  hours  by  rail  from  my  co-patentee  who  makes  the 
stoneware.  My  professional  duties  have  never  left  me  the 
chance  of  devoting  to  the  plate-towers  the  time  necessary 
for  thoroughly  developing  them.  I  cannot  travel  about 
and  talk  to  people,  look  at  my  apparatus  at  real  work,  find 
out  the  causes  of  anj'  ditficulties  arising  in  practice,  com- 
municate the  experience  gained  in  one  place  to  another, 
and  so  forth ;  all  I  can  do  is  to  trj-  doing  a  very  little  of 
that  by  letters.  ^ly  co-patentee  is  one  of  the  most  skilful 
and  successful  earthenware  manufacturers  in  the  world, 
but  he  cannot  assist  me  at  all  in  the  de\elopment  of  my 
ideas  on  the  chemical  side.  Any  improvement  suggesting 
itself  to  us  or  to  any  of  our  friends  cannot  be  made  at 
once,  as  our  material,  stoneware,  cannot  be  altered  when 
once  put  into  shape,  and  it  takes  thus  very  much  time  and 
expense  to  try  something  fresh.  Looking  at  the  immensely 
greater  facilities  which  other  inventors  have  enjoyed  for 
developing  and  making  known  their  inventions,  and  the 
extensive  personal  propaganda  which  they  generally  make 
for  them,  I  am  really  astoniahed  that,  in  the  absence  of 
all  that  "  business  "  element,  the  plate-columns  have  had 
such  a  comparative!}'  large  amount  of  success  in  the  few 
years  since  they  have  been  offered  to  the  public.  Mr. 
llohrmannhas  already  sold  more  than  100  plate-columns  for 
various  purposes,  and  has  several  times  got  repeated  orders 
from  the  same  place. 

Apart  from  that  indirect  evidence  in  favour  of  my 
invention,  I  have  a  good  deal  of  direct  evidence  of  the 
same  kind,  of  which  I  quote  a  few  samples,  referring  to 
various  uses  of  the  plate-tower. 

In  the  very  same  number  of  the  Journal  in  which  Dr. 
Hurler's  paper  appeared,  we  find  a  communication  from 


]\[r.  Oscar  Guttman,  in  which  he  states  that  a  Lunge  tower, 
10  ft.  high,  showed  the  same  absorbing  power  as  a  coke 
tower,  48  ft.  high.  The  acid  resulting  from  the  former 
tested  1-260,  that  from  the  latter  1*380  sp.  gr.  The 
diameter  of  the  coke-tower  was  apparently  the  same  as 
that  of  the  plate-tower,  so  that  the  latter,  for  equal  space, 
showed  an  enormous  superiority  over  the  former. 

This  example  refers  to  that  use  of  the  plate-tower  to 
which  it  has  been  most  wideh'  put,  viz.,  the  recovery  of 
nitric  acid  from  the  lower  oxides  of  nitrogen  by  means  of 
air  and  water,  a  process  requiring  a  most  intimate  mixture 
of  the  gases  and  an  equally  intimate  contact  with  the  water. 
Let  us  now  look  at  their  ufc  for  the  condensation  of 
hydrochloric  acid,  about  which  I  can  testify  to  the  following 
fact  from  my  personal  observation. 

On  the  very  first  trial  of  the  plate-columns,  in  their  then 
very  imperfect  form,  at  the  Griesheim  Chemical  Works,  it 
was  found  that  two  superposed  columns,  of  about  60  cub. 
ft.  each,  with  a  total  plate  surface  of  58  sup.  ft.  (reckoning 
both  the  top  and  bottom  side  of  the  plates),  effected  the 
condensation  of  90  per  cent,  of  the  gases  coming  from  a 
salt-cake  pot,  decomposing  14  cwt.  of  salt  every  four  hours. 
The  trial  was  continued  for  27  hours  in  succession  ;  the 
strength  of  the  hydrochloric  acid  obtained  varied  between 
23°  and  36°,  and  averaged  32-4°  Tw.  at  15°  C.  I  suppose  in 
England  two  such  pots  would  have  been  connected  with 
only  one  coke-tower  of  7  ft.  by  7  ft.  by  40  ft. ;  but  then  such 
a  coke-tower  would  have  a  cubic  capacity  of  about  2,000 
cub.  ft.,  and,  accordinff  to  Dr.  Hurter's  calculation,  21,168 
sq.  ft.  of  condensing  surface.  Compare  that  with  my  60 
cub.  ft.  and  58  sq.  ft.  of  condensing  surface,  which  did 
90  per  cent,  of  the  work. 

Let  us  look  at  another  proof  from  another  quarter.  At 
the  Buchsweiler  Chemical  Works  they  burn  spent  gas- 
oxide  equal  to  about  20  cwt.  of  real  sulphur  per  day, 
yielding  a  very  poor  gas  of  4  or  5  per  cent  of  SOo.  Their 
special  difficulty  was  that  the  ammonia  salts  contained  in 
the  gas  oxide,  even  after  washing,  volatilise  in  burning, 
and  destroy  much  nitre  in  the  Glover  tower,  according  to 
the  well-known  reaction  X^O;,  +  2XH:,  =  4X  +  SHjO. 
The  manager.  Dr.  Petri,  had  the  idea  of  overcoming  this 
drawback  by  effecting  the  bulk  of  the  denitrating  work  in 
a  small  plate-tower  put  in  the  top  of  the  ordinary  Glover 
tower.  In  that  tiny  "  Lunge  tower,"  containing  only  13 
layers  of  two  plates  each,  and  altogether  holding  about 
40  cub.  fr.,  as  much  as  80  per  cent,  of  the  denitrating  work 
is  regularly  effected,  and  that  at  such  a  low  temperature 
(the  gases  enter  with  90'  C.  and  leave  with  60°  C.)  that 
the  destructive  effect  of  the  ammonia  cannot  be  exerted. 
An  ordinary  Glover  tower  of  8  ft.  by  8  ft.  b}-  25  ft.  has  1 ,600 
cub.  ft.  capacity,  or  40  times  as  much  as  Dr.  Petri's  column, 
which  does  80  per  cent,  of  the  denitrating  work.  Of  course 
the  last  20  per  cent,  will  require  much  more  contact  surface 
than  an  equal  percentage  at  a  higher  degree  of  concentra- 
tion, but  surely  only  a  fraction  of  the  40  times  in  question. 

Still  another  instance.  At  a  vitriol  works  at  Pittsburg, 
Pa.,  Dr.  Stahl  employs  for  a  set  of  chambers  of  212,000 
cub.  ft',  a  Gay-Lussac  consisting  of  a  plate-column  of  20 
bj-  10  plates,  or  280  cub.  ft.  of  active  space  ;  he  gets  nitrous 
vitriol  of  l'()  per  cent,  of  XaXOj,  and  he  contemplates 
to  put  the  gases  from  another  set  of  132,000  cub.  ft.  through 
the  same  column,  as  he  has  reason  to  believe  that  it  will 
suifice  for  the  purpose.  Xow,  for  344,000  cub.  ft.  of 
chamber  space  we  should  not  allow  less  than  3,400  ft.  of 
Gay-Lussac  space,  preferably  two  or  three  times  as  much  ; 
but  even  the  lower  figure  is  12  times  the  size  of  the  plate- 
column  actually  employed. 

Concerning  those  plate-columns  which  are  placed  between 
the  chambers,  in  order  to  increase  the  working  capacity  of 
a  given  set  of  vitriol  chambers,  we  have  now  reason  to 
believe  that  they  perform  as  much  work  as  a  chamber 
space  of  at  least  1 00  cub.  ft.,  up  to  230  cub.  ft.,  for  every  single 
plate,  corresponding  to  slightly  over  1  cub.  ft.  of  space  in  a 
Lunge  tower.  This  case  is  not  quite  comparable  to  that  of 
coke- towers,  as  the  space  in  vitriol  chambers  is  otherwise 
empty,  but  it  may  serve  as  another  instance  of  the  efficiency 
of  the  plate-columns,  which  is  undoubtedly  brought  about 
in  this  case  as  well  by  its  effecting  a  most  intimate  contact 
between  liquids   and  gases,  and  an  incessant  mixture  of  all 
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till'  infrrc'lioiits,  with  constant  impacts  of  the  niiiuitc  liquid 
globules,  Hoaliiig  about  iu  the  slia[)e  of  mist,  aj^ainst  solid 
surfaces,  where  they  collect  into  real  drops  and  act  upon 
each  other. 

Was  I,  then,  so  far  wronf;  when  risking  the  opinion,  with 
whic-h  Dr.  Hurler  tinils  so  much  fault,  that  a  [)late  tower 
will  do  ten  times  as  much  work  as  a  coke-tower  of  the  same 
size?  Does  not  the  proof  of  the  j)udding  lie  in  the  eating 
of  it,  and  nmst  not  theoretical  calculations  referring,  it 
should  be  borne  in  mind,  only  to  part  of  the  various  con- 
ditions present,  but  leaving  other  most  important  conditions 
aside,  give  way  to  established  facts  ? 

Possibly  some  one  of  my  readers  will  exclaim  :  "  Oh, 
I  know  of  a  case  where  a  I.unge  tower  has  been  tried, 
but  it  has  failed,  and  has  been  stopped  some  time 
ago  I "  I,  for  my  part,  know  of  only  one  case  of 
that  kind,  but  I  should  not  be  surprised  if  there  were 
several ;  but  then  I  beg  to  point  out  that  such  occasional 
failures  occur  with  almost  every  new  invention,  and  that  in 
the  present  case  it  could  cause  no  surprise  if  they  were 
far  more  numerous  than  they  appear  to  be.  I,  personally, 
have  not  seen  one  plate-column  out  of  2i)  sold  by  Mr.  Kohr- 
maun ;  of  the  majority  1  do  know  what  they  are  used  for, 
and  in  ver>-  few  cases  have  I  been  in  a  position  even  to 
hear  somewhat  exact  news  as  to  their  doings ;  not  in  one 
single  case  has  it  been  possible  for  me  to  start  or  superin- 
tenil  the  working  of  the  process.  Need  I  tell  any  reader 
of  this  Journal  that  the  very  best  apparatus  is  useless  unless 
it  is  worked  in  the  proper  way  ?  Have  not  failures  occurred 
with  some  apparatus  and  processes  which  it  would  be 
ridiculous  to  ascribe  to  any  but  accidental  and  avoidable 
circumstances  'i  How  many  works,  for  instance,  have  20 
years  ago  introduced  the  Deacon  process  and  given  it  up 
again  as  totally  unworkable  after  vast  expenditure  ?  I 
claim  that  in  cases  like  mine,  where  au  inventor  is  altogether 
unable  to  superintend  the  startmg  and  working  of  his 
invention,  where  everything  must  be  left  in  the  hands  of 
strangers  at  a  great  distance,  and  where  the  inventor  is 
even  mostly  ignorant  of  the  purposes  to  which  his  process 
is  being  applied,  one  success  should  count  more  than  ten 
failures.  I  have,  however,  every  reason  to  believe  that  the 
proportion  of  successes  and  failures  is,  at  the  very  lowest, 
the  reverse  of  the  above,  and  I  have  hence  the  right  to 
invoke  the  test  of  practical  experience  in  the  cause  of 
plate-towers  versus  coke-towers. 

Thus  far  we  have  compared  plate-columns  and  coke-towers 
as  if  they  were  both  composed  of  materials  indifferent  to  the 
chemicals  with  which  they  come  into  contact.  This  is 
absolutely'  true  of  Mr.  Rohrmann's  stoneware,  which  is  not 
affected  by  any  acid,  whether  cold  or  hot,  liquid  or  in  the 
state  of  vapour,  diluted  or  concentrated.  That  ware  is  also 
indifferent  to  changes  of  temperature  within  such  ranges  as 
plate-columns  are  ever  exposed  to.  I  do  not  know  how 
that  ivare  would  behave  at  the  bottom  of  a  Glover  tower, 
where  gases  of  :500''  meet  acid  of  120^  or  130^  C;  but  we 
need  not  trouble  ourselves  on  this  head,  as  nobody  would 
think  of  employing  our  plates  where  they  must  be  soon 
stopped  np  by  dust.  Higher  up  in  the  Glover,  where  there 
is  no  more  dust,  cur  plates  behave  admirably,  especially  in 
the  shape  of  a  separate  small  tower  put  on  the  top  of  the 
ordinary  Glover,  as  shown  above,  and  I  must  therefore 
rectify  the  statement  made  by  Dr.  Hurter,  on  the  authority 
of  opinions  fornoerl^'  held  by  myself,  that  the  principle  of 
plate-columns  is  not  adapted  to  Glover  towers.  Even  if  a 
plate  should  crack  it  is  still  held  in  iis  place  by  the  bearers, 
and  performs  its  service  all  the  same. 

Now,  is  coke  equally  indifferent  to  the  chemical  action 
we  submit  it  to  in  our  coke-towers  ?  As  far  as  hydrochloric 
acid  condensers  are  concerned,  we  ma}-  take  it  for  granted 
that  carefully  picked  pieces  of  well-burut  oven-coke  will 
stand  for  a  very  long  time,  although  hardh'  for  ever.  At 
all  events,  any  slight  waste  of  the  coke  does  not  materially 
affect  the  process.  But  it  is  otherwise  where  nitric  acid  or 
the  lower  oxides  of  nitrogen  are  concerned.  I  have  at 
various  times  given  experimentul  proof  that  the  coke 
reduces  nitric  to  nitrous  acid,  aud  tluit  at  a  little  higher 
temperatures  the  latter  is  further  reduced  to  NO,  with 
formation  of  CO2.  The  waste  of  the  coke  consequent 
thereon  causes  a  gradual  crumbling  of  the  packing  and  in 


some  factories  necessitates  re-|)acking  (mco  a  year  ;  at  other* 
the  waste  is  certainly  much  slower.  At  the  .same  time,  of 
course,  a  certain  amount  of  nitre  is  lost  in  the  shape  of  N(J. 
'J'his  reducing  action  of  the  coke,  formerly  probablv  (juite 
overlooked,  seems  to  account,  at  hast  partially,  for  the  fact 
that  (Jossage's  proposal  of  filling  the  vitriol-criambers  with 
coke  has  proved  abortive,  whilut  my  plate-towers  have  been 
succes.sf\il ;  for,  in  ihc  chambers,  the  nitrogen  acids,  owing 
to  the  higher  temperatures,  arc  far  more  acted  upon'  by  the 
coke  than  in  the  Gay-Lus'iac,  and  their  <lestruction,  as  well 
as  the  formation  of  much  COo,  and  together  with  the 
crumbling  of  the  coke,  woidil  be  an  intolerable  nuisance, 
none  of  which  drawbacks  are  possible  with  liohrmann's 
indestructible  stoneware.  Moreover,  Gossage  and  all  others 
neglected  the  fact  that  the  very  increase  of  chemical  action, 
brought  about  by  multiplying  the  cooUct  surfaces,  cau.ses  a 
corresponding  lise  of  temperature  which  acts  as  a  check  on 
the  vitriol-forming  process,  besides  increasing  the  action  on 
the  coke  and  the  lead.  I,  foi-  ni}-  part,  obviate  this,  and  1 
even  utilise  that  otherwise  injurious  heat  by  running  water 
or  dilute  acid  down  the  plate-tower,  where  the  superfluous 
heat  is  remove<l  by  converting  water  into  steam. 

I  have  from  the  first,  as  mentioned  by  Dr.  Hurter, 
admitted  that  it  is  a  disadvantage  of  the  plate-towers  that 
they  contaiu  only  a  small  amount  of  liijuid,  and  are  in  that 
resi)ect  inferior  to  coke-towers,  Avhose  large  stock  of  liquid 
equalises  to  a  Certain  extent  the  variation  in  the  feed  and  in 
the  comjiosition  of  the  gas.  But  that  disadvantage,  which 
is  principally  ajiparent  in  the  case  of  hydrochloric  acid 
condensers,  is  just  in  their  case  easily  removed  by  combining 
with  the  plate-tower  a  number  of  stone  vats  or  stoneware 
receivers,  preceding  it  in  the  same  way  as  the  same  kind  of 
apparatus  is  used  with  the  coke-towers.  The  stock  of  acid 
contained  thennn,  and  coming  into  contact  with  the  gases 
fresh  from  the  pots,  acts  as  a  regulator  similar  to  the  lower 
part  of  a  coke-tower. 

Altogether  apart  from  the  application  of  plate-towers 
for  reducing  the  vitriol-chamber  space,  which  is  a  matter 
by  itself,  I  have  really  never  claimed,  as  it  is  hinted,  that 
Gaj'-Lussac's  and  Gossage's  inventions  will  be  totally 
forgotten  over  my  invention  of  the  plate-towers.  I  have, 
indeed,  iu  many  cases  recommended  a  combination  of  those 
two  kinds  of  towers,  although  I  have  become  bolder  now. 
All  I  claim  is,  that  mj'  own  towers  should  be  tried  and 
judged  on  their  merits,  and  retained  where  they  are  found 
suitable,  but  not  «  priori  rejected  on  the  strength  of 
theoretical  considerations  which  I  believe  to  have  shown  to 
be  entirely  inadequate  for  forming  a  definite  judgment. 
And  I  am  glad  to  say  that  the  trials  going  on  in  many 
countries  assure  me  that  myiuvention  has  come  out  far 
better  in  actual  work  than  those  ingenious,  but  incomplete, 
theoretical  reasonings  make  it  out  to  be.  I  cannot  blame 
Dr.  Hurter  if  he,  who  has  in  his  professional  capacity 
examined  so  many  worthless  proposals,  is  sceptical  in  the 
face  of  newfangled  matters  generally,  and  holds  on  to 
apparatus  which  he  observes  doing  excellent  duty  in  the 
numerous  works  he  is  cognizant  of;  but  others  may  be 
more  desirous  of  adoptin<»  new  apparatus  which  pcrforn.s 
the  same  work  in  a  much  smaCer  space  and  at  much  less 
cost.  I  do  not  flatter  myself  that  any  alkali  works  will 
pull  down  its  existing  coke-towers  iu  order  to  erect  plate- 
columns,  but  I  hope  that  more  and  more  chemical  manufac- 
turers, when  they  have  occasion  to  erect  new  cr  to  enlarge 
existing  plant,  will  save  space,  foundations,  and  prime  cost, 
bv  em'ploying  plate-towers,  which  offer  the  adcitional 
advantage  of  requiring  less  pumping  work  and  being  Eore 
easily  watched  in  their  functions,  owing  to  their  inconsider- 
able' height.  I  have  at  all  events  the  satisfaction  that  in 
one  kind  of  manufacture,  the  recovery  of  nitric  acid  from 
the  lower  oxides  of  nitrogen,  the  "  Lunge  towers  "  are  now- 
acknowledged  beyond  contradiction  to  be  the  best  means 
for  attaining  the  end  ;  and  so  many  extensive  and  hitherto 
successful  trials  are  being  made  with  them  in  the  manufac- 
ture of  sulphuric,  sulphurous,  hydrochloric,  acetic  acid,  and 
so  forth,  that  I  am  confident  of  overcoming  the  objections 
of  those  still  holdiuz  out  against  them,  even  those  of  my 
learned  friend  Dr.  Hurter,  who  is  held  by  nobody  in  greater 
esteem  than  by  myself. 
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ME.    L.    A11CH15UTT    IN    THE    CHAIK. 


rUKTHEll  CO:>TUICT'TIOX  ON   THE  NATUEE  OF 
BKAX  rEiniENTATlOX. 

BY    J.    X.    WOOD    AND    W.    H.    WILLCOX,    E.SC,    LOND. 

The  paper  which  one  of  us  had  the  honour  of  reading 
before  this  Section  on  Ceceraher  11th,  1890  (this  Journal 
1890,  27),  dealt  chiefly  with  methods  of  hac'terlological 
research,  but  especially  in  connection  with  the  fermentation 
of  bran  as  applied  in  the  manufacture  of  light  leathers. 
The  object  of  the  present  paper  is  to  give  an'accouut  of 
further  research  into  the  nature  of  the  fermentation  and  its 
products,  the  former  communication  being  very  incomplete. 
In  further  investigating  the  matter  we  endeavoured — 

1st.  To  obtain  a  complete  knowledge  of  the  products 
of  the  actual  fermentation  as  it  takes  place  in  practice. 

2nd.  To  discover  in  what  way  the  ferment  acts,  both  on 
the  materials  fermenting  and  on  the  skins. 

:ird.  To  examine  in  the  same  way  the  products  of  a  pure 
cultivation  of  the  bacterium  causing  the  fermentation. 

I.  The  Products  of  the  Actual  Fermentation. — These 
may  be  di\-ided  into  three  groups  :~(1.)  Gases.  (2.) 
Volatile  bodies.  (3.)  Xou-volatile  bodies.  It  was  stated 
in  the  former  paper  that  the  ferment  produced  an  inflam- 
mable gas  along  with  considerable  quantities  of  COo,  H.,8, 
&c.  The  inflammable  gas  was  thought  by  analogy  from 
the  researches  of  Tappeiner  (Zeits.  fiir  Biologie,  xxiv.  105) 
to  be  methane  ;  it  has,  however,  proved  ta  be  pure  hydrogen. 
The  absence  of  hydrocarbons  was  shown  by  the  following 
method: — Some  of  the  gases  were  collected.theCOoand  SHo 
removed  bv  absorption  with  IvOH,  and  the  remaining  gases 
exploded  in  an  eudionieter  tube  with  oxygen.  The  gases 
which  remained  after  explosion  did  not  diminish  in  volume 
after  standing  over  KOH  solution,  showing  absence  of  tlie 
paraffins  and  olclines. 

For  the  purpose  of  analysis  about  li  litres  of  the  gas 
were  collected  at  a  time  in  a  large  flask  fitted  with  a 
caontchouc  stopper  and  a  funnel  having  an  area  of  28  scj.  in. 


This  was  inverted,  filled  with  the  drench  liquid,  over  the 
vat.  The  gas  when  collected  was  transferred  immediately 
in  the  vat  to  a  glass-stoppered  bottle,  sealed  with  a  small 
quantity  of  the  fermenting  liquid  and  examined  at  once. 
Xine  analyses  have  been  made,  most  of  them  in  duplicate. 
The  following  table  gives  the  results  of  three  of  these 
duplicate  analyses,  which  have  been  performed  by  Ilempel's 
method,  the  hydrogen  being  estimated  by  combustion  in  air 
over  heated  palladinised  asbestos  : — 


Gases. 


B. 


COjandHjS. 


O. 


No 


21-9 


53 '1 


25-2 


46"7 
26 -0 


■12-4 
3-(i 


28-2 
25-8 


A.  is  from  a  vat  containing  no  skins,  1 — 2  days. 

B.  from  a  vat  containing  skins,  2 — 3  days. 

C.  from  a  vat  containing  skins,  '.\ — 4  days. 

TVe  find  that  the  gases  given  off  during  the  fermentation 
are  practically  the  same,  with  or  without  skins.  The  H.^S 
is  present  only  in  small  quantities  from  1 — 2  per  cent. 
Its  presence  was  shown  by  aspirating  the  gases  dissolved 
in  1  litre  of  di-ench  through  a  dilute  solution  of  lead  acetate 
containing  a  few  drops  of  acetic  acid.  The  gases  were 
liberated  by  heating  the  licjuid,  and  at  the  same  time 
aspirating  air  through  it.  The  HjS  is  present  both  in  the 
gases  evolved  from  drenches  which  do  not  contain  skins, 
and  from  those  Mhicli  do,  though  to  a  slightlj'  greater  extent 
in  the  latter.  The  amount  of  COo  given  off  increases  as 
the  fermentation  proceeds  ;  the  oxygen  also  increases,  the 
nitrogen  remaining  practical!}-  constant.  ATe  consider  that 
some  of  the  nitrogen  given  off  is  that  dissolved  in  the  water, 
the  oxygen  being  partly  used  up  by  the  ferment  in  its  earlier 
stages ;  the  remainder  of  the  nitrogen  is  probably  {)roduced 
from  the  decomposition  of  the  nitrogenous  bodies  contained 
in  the  bran.  It  may  be  noted  here  that  the  bran  fermenta- 
tion under  ordinary  circumstances  ceases  on  the  fourth  day 
and  sometimes  earlier. 

Frankland  and  Frew,  in  a  paper  on  a  pure  fermentation 
of  mannitol  and  dulcitol  (Jour.  Chem.  .'>oc.  1892,  Trans. 
254),  have  shown  the  hydrogen  and  carbon  dioxide  given 
off  were  produced  by  the  decomposition  of  formic  acid,  the 
ferment  producing  formic  acid  and  the  latter  immediately 
splitting  up  into  an  equal  number  of  molecules  of  carbonic 
anhj-dride  and  hydrogen.  We  have  every  reason  to  believe, 
from  experiments  which  will  be  included  in  the  third  section 
of  the  paper,  that  the  source  of  the  H  and  CO2  is  the  same 
in  the  fermentation  we  are  considering.* 

II.  Volatile  Bodies. — These  may  be  divided  into  (1) 
acids,  and  (2)  amines.  We  had  previously  shown  the 
absence  of  aldehyde  by  the  rosaniline  reaction,  and  of 
alcohol  by  Lieben's  iodoform  test. 

In  the  first  experiment  to  determine  the  acids,  15,670  cc. 
of  the  liquid  from  a  normally  fermenting  vat  was  taken 
when  the  fermentation  was  at  its  height ;  this  was  submitted 
to  distillation  and  to  the  last  portions  distilled  water  added 
and  16,200  cc.  distilled  over;  the  distillate  was  neutralised 
with  sodium  carbonate,  and  the  whole  was  then  evaporated 
in  a  porcelain  dish,  the  residue  dried  first  at  100°  C.,  then 
over  strong  sulphuric  acid,  the  weight  of  the  sodium  salts  of 
the  volatile  acids  thus  obtained  being  18-07  grms. 

These  salts  were  treated  with  200  cc.  absolute  alcohol  and 
20  cc.  strong  H^SOj  ;  heat  Avas  evolved,  and  there  was  a 
strong  smell  of  ethji  acetate  and  butjTate  (Der  Gerber. 
xvi.  (368),  4).  The  mixture  was  allowed  to  stand  for  24 
hours  and  then  distillate  on  the  oil-bath,  the  temperature 
for  a  long  lime  remaining  at  81'  C,  finally  rising  to  96°  C. 
219  cc.  of  distillate  was  obtained,  and  to  this  a  saturated 
solution  of  common  salt  was  added,  but  the  esters  of  the 
volatile  acids  did  not  separate  out.  The  whole  was  again 
redistilled  with  the  same  result. 

*  For  facilities  in  carrying  out  some  of  llie  gas  analyses,  we  are 
indebted  to  Mr.  Chester,  manager  of  the  Noltiughani  Corporation 
<4as  Department,  and  to  Mr.  Wharton,  of  the  Laboratory  at  Basford. 
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Failinp  in  this  way  to  separate  the  acids  in  the  form  of 
their  esters,  the  inixtiire  of  esters  and  alcohol  was 
cxiiniiiied  <ni;ilitativel.v  ;  7'>  ec.  was  taken  and  saponified 
witli  HO  ce.  NNiiOlI  ill  u  distilling;  tiask,  with  inverted 
condenser,  lor  half  an  hour,  until  all  the  fragrant  smell  of 
the  esters  luul  disajipeared.  Seventy-one  ec.  Nil  CI  was 
then  adfled  and  the  apparatus  connected  with  a  condenser 
in  the  usual  way.  The  distillate  was  acid.  Eipht  hundred  ec. 
was  taken  oiT.  fonnini.'  fraction  I.  The  remainder  of  the 
acid  reijuired  to  neutralise  the  sodium  hydrate  was  added, 
and  another  800  cc.  distilled  off,  forming  fraction  II. 
Fraction  1.  smelt  strongly  of  hutyric  acid,  fraction  II.  of 
acetic  acid.  The  fractions  were  then  each  boiled  for  half 
an  hour  with  excess  of  barium  carbonate ;  this  was  filtered 
off  and  washed,  the  filtrate  evaporated  to  dryness,  and 
dried  at  1  ;w  ■ . 

A  portion  of  barium  salt  of  fraction  I.  was  heated  with 
alcohol  and  sulphuric  acid  and  gave  the  characteristic  pine- 
apjile  smell  of  ethyl  butyrate. 

The  solution  of  the  barium  salts  of  fraction  II.  was  con- 
centrated by  evaporation,  and  to  a  portion  excess  of  HJI^O^ 
was  atlded,  the  IJaSU^  filtered  off,  and  the  filtrate  carefully 
neutralised  with  ammonia  and  a  portion  added  to  a  solution 
of  neutral  ferric  chloride.  It  was  coloured  dark  red,  and  a 
finely -ilivided  precipitate  of  basic  acetate  of  iron  came  down 
on  boiling.  A  second  portion  of  the  concentrated  solution 
was  heated  with  sulphuric  acid  and  gave  off  a  strong  smell 
of  acetic  acid.  To  a  third  portion  silver  nitrate  was  added, 
and  a  slight  excess  of  acetic  acid ;  a  little  silver  was 
deposited  in  the  form  of  a  film,  showing  a  trace  of  formic 
acid. 

Having  thus  shown  the  presence  of  butyric,  acetic,  and 
formic  acids  in  the  drench,  we  proceeded  to  ascertain  the 
quantities  formed  in  a  normal  fermentation  of  bran  without 
skins.  For  this  purpose  a  drench  was  made  in  a  clean 
vessel  with  10  litres  of  distilled  water  and  200  grms.  of  bran 
mashed  at  a  temperature  of  38'  C,  and  after  cooling  to 
33'  inoculated  with  bacteria  from  an  actual  drench  which 
was  fermenting  vigorously ;  this  Avas  kept  in  the  drench 
house  so  that  the  fermentation  and  general  conditions 
might  be  exactly  similar.  In  48  hours  all  gases  had  ceased 
to  be  evolved,  and  the  true  fermention  was  at  an  end.  The 
liquid  had  an  acid,  not  unpleasant  smell,  and  was  acid  to  litmus 
paper.  The  bran  was  strained  off  through  muslin,  washed 
with  a  little  water,  and  well  squeezed  ;  the  liquid  measured 
10  litres.  Three  litres  of  this  were  taken  for  the  separation 
and  estimation  of  the  volatile  acids,  the  remainder  being 
set  aside  for  examination  and  estimation  of  the  non-volatile 
acids,  &c.  Two  of  the  three  litres  were  placed  in  a  distilling 
flask  with  5  grms.  of  pure  CaCU;,,  and  distilled  down  to  one 
litre.  The  distillate  was  alkaline  to  litmus,  and  had  a 
peculiar  fishy  smell ;  the  remaining  litre  of  drench  was 
added,  and  the  litjuid  taken  down  until  the  distillate  ceased 
to  be  alkaline  and  only  had  a  faint  smell.  The  alkaline 
distillate  gave  a  jellow  precipitate  with  Nessler's  solution, 
as  well  as  the  following  reactions  : — 

AeNOj. . .  A  faint  brown  precipitate. 

HgClj. . .  .A yellowish- white  curdy  precipitate. 

PbA A  brownish-white  precipitate. 

UuSO^  . .  .A  dirty  blue  precipitate,  which  changed  to  a  brownish 
turbidity  on  boUins. 

HCl  was  added  to  the  distillate  in  slight  excess  and  the 
the  liquid  evaporated  to  a  small  bulk  ;  to  a  portion  chloro- 
form and  alcoholic  potash  were  added,  and  the  liquid  heated; 
no  smell  of  isocyauides  was  given  off ;  the  body  is, 
therefore,  not  a  primary  amine.  Phospho-molybdic  acid 
gives  no  precipitate,  therefore  the  body  is  not  an  alkaloid. 
From  the  above  tests  and  its  characteristic  smell,  we  conclude 
that  the  body  is  trimethylamine.  The  platinum  salt  was 
formed  by  evaporating  the  above  concentrated  solution  of 
trimethylammonium  hydrochloride  with  excess  of  platinum 
chloride,a  precipitate  of  the  platinum  salt  insoluble  in  alcohol 
being  formed.  There  was  not,  however,  a  sufficient  quantity 
from  the  three  litres  to  ascertain  the  molecular  weight. 

Proceeding  with  the  estimation  of  the  volatile  acids, 
100  cc.  NHCl  being  required  to  completely  neutralise  the 
CaCOi  used,    50  cc.  were  first  added  and  the  distillation 


continued ;  the  distillate  was  only  very  faintly  acid.  Four 
fractions  were  now  distilled  off,  using  respectively  10,  10, 
10,  and  20  cc.  NIICl.* 

Fraction  I.  was  boiled  with  excess  of  barium  carbonate, 
filtered,  the  IJaCU^  washed  with  hot  water,  and  the  filtrate 
evaporated  to  dryness,  and  the  Ua  salts  dried  at  130'  C.  till 
the  weight  was  constant ;  the  salts  were  then  decomposed 
with  strong  sulphuric  acid,  ignited,  and  the  barium  sulphate 
weighed. 

Fractions  II.,  III.,  and  IV.  were  treated  in  an  exactly 
similar  way,  the  barium  salts  obtained  and  the  weight  and 
percentage  of  barium  sulphate  being  shown  in  the  followintr 
table:—  ^ 


Calculating  the  fractions  I.  and  II.  as  mixtures  of  barium 
butyrate  and  acetate,  and  fractions  III.  and  IV.  as  mixtures 
of  barium  acetate  and  formate,  we  may  summarise  the 
results  thus : — 


Fniction. 

"Weight  of 
Salt. 

Ba 

Acetate. 

Ba                  Ba 

Butyrate.        Formate. 

I 

II 

Ill 

0-5583 
0-5060 
0- 31075 
0- 447.5 
1-82875 

0-4004 
0-5030 
0-2749 
0-2tJ2.9 
1-5312 

0-0681        1 

0-0030 

0-04185 
0-18460 

0-0711              0-22045 

IV 

Totul  . . . 

or  as  free  acids  : — 


rraction. 


Acetic. 


ButjTic. 


Pormic. 


I 

0"2308 

0-0.385 

0-0017 

IT 

0--'367 

Ill 

0-1293 

ir  11170 

IV 

o-r'37 

0-0748 
0-0918 

Total 

0- 7-203 

0-0402 

Proceeding  now  to  (3)  non-volatile  bodies,  we  find  these 
tu  consist  of  (1)  acids,  and  (2)  soluble  carbohydrates.  For 
examination  the  remaining  4  litres  of  experimental  drench 
were  evaporated  down  to  1  Htre  and  filtered ;  the  residue 
(consisting  of  starchy  matter)  was  well  washed  and  the 
washings  added  to  the  filtrate,  the  whole  placed  in  a  large 
distilling-flask  and  distilled  with  continued  addition  of 
distilled  water  until  the  distillate  was  no  longer  acid  (this 
required  the  addition  and  distillation  of  4  litres  of  distilled 
water).  A  further  deposit  of  solid  matter  rendering  boiling 
dangerous,  the  liquid  was  again  filtered  and  the  residue 
washed  free  from  acid.  This  residue  was  found  to  consist 
of  nitrogenous  organic  matter  and  ca/c«//H^/<ojrpA«/e,  together 
with  a  Trace  of  calcium  oxalate,  both  being  derived  from  the 
bran. 

The  clear  hquid  containing  the  non-volatile  acids  and 
other  bodies  was  further  -concentrated  and  made  up  to 
.500  cc. ;  it  was  dark  brown  in  colour  and  was  very  acid  to 
litmus  ;  owing  to  a  trace  of  flocculent  matter  it  was  again 
filtered. 

*  Metlioil  recouuiiended  to  us  by  Dr.  Frankland.  Vkic  Jour. 
Cliem.  Soc.  Trans.  59,  p.  W.  Apjiciidii  II.  Determ.  of  Vol.  Acids 
by  dist.  with  HCl. 
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The  pvcseuee  of  lactic  acid  was  shown  in  the  following 
manner : — 10  cc.  of  the  liquid  were  placed  in  a  small  distilling- 
flask  along  with  2  cc.  strong  HjSO.,  and  about  0"5  grm. 
potassium  chromate  in  a  little  water.  This  was  distilled  and 
the  vapours  received  in  a  test-tube  surrounded  by  cold  water  ; 
on  adding  magenta  solution  decolorised  by  SO2  to  the 
liquid  in  the  te&t-tabe,  a  red  colour  was  produced  by  the 
aldehyde  formed  from  the  lactic  acid ;  aldehyde  was  also 
recognised  by  its  smell.  We  find  this  an  exceedingh* 
delicate  test  for  lactic  acid,  and  as  far  as  we  kuow  it  is  quite 
new  in  this  foi-m. 

For  10  cc.  of  liquifi  to  be  examined  we  find  2  cc.  strong 
H2SO4  and  1  grm.  of  potassium  chromate  to  be  the  best 
proportions.  Formic,  acetic,  propionic,  butyric,  valerianic, 
succinic,  malic,  tartaric,  and  citric  acids  do  not  give  the 
reaction. 

The  liquid  was  now  tested  for  succinic  and  malic  acids. 
25  cc.  was  taken  and  decolorised  by  treatment  with  pure 
animal  charcoal  for  half  an  hour ;  the  liquid  was  then 
filtered,  the  charcoal  washed  free  from  acid,  and  the  filtrate 
concentrated ;  ammonia  was  added  in  slight  excess,  the 
precipitate  of  calcium  phosphate  filtered  off.  To  the  filtrate 
CaCL  was  added  in  shght  excess  to  remove  the  remainder  of 
phosphates,  the  liquid  filtered,  and  the  filtrate  cautiously  neu- 
tralised with  HCl ;  the  addition  of  neutral  ferric  chloride  to  a 
portion  gave  no  precipitate,  showing  the  absence  of  succinic 
acid.  To  the  remainder  an  equal  volume  of  absolute  alcohol 
was  added  and  the  liquid  boiled  ;  there  was  no  precipitate. 
Twice  the  volume  of  absolute  alcohol  was  then  added  and 
gave  no  precipitate.  On  the  addition  of  four  times  the 
volume  of  absolute  alcohol  a  slight  white  precipitate  came 
down,  which  evidently  consisted  of  dextrin,  from  the  manner 
in  Avhich  it  settled  round  the  sides  of  the  tube,  and  from  its 
insolubilitj'  on  adding  HCl.  We  therefore  conclude  that 
there  is  no  malic  acid  present,  and  that  the  only  non-volatile 
acid  produced  is  lactic  acid. 

The  acidity  was  first  determined  by  titrating  10  cc.  of  the 
solution  A\-ith  ~  sodium  hydrate,  using  glazed  litmus  paper 
to  determine  the  point  of  neutralisation.  The  10  cc.  required 
6-66  cc.^  NaOH,  equivalent  to  0-666  of  M"  lactic  acid 
=  0"  7481  grm.  per  litre  of  original  drench. 

In  order  to  separate  the  lactic  acid  from  the  colouring 
matter  and  other  bodies  (dextrin  and  soluble  starch) 
present,  100  cc.  of  the  concentrated  liquid  was  decolorised 
with  10  grms.  of  animal  charcoal,  the  mixture  filtered  and 
the  charcoal  well  washed,  the  filtrate  evaporated  to  dryness, 

and  1 5  drops  of  ^    H^SO^  added  to  decompose  any  salts  of 

lactic  acid  present ;  this  was  now  extracted  with  ether,  the 
ethereal  extract  of  lactic  acid  placed  in  a  distilling  flask, 
the  ether  distilled  off,  and  the  residue  boiled  with  distilled 
water  and  pure  calcium  carbonate.  The  small  amount  of 
calcium  sulphate  present  was  removed  by  boiling  the  filtrate 
from  the  CaCOo  with  barium  carbonate  and  filtering.  The 
filtered  liquid  now  consisted  of  a  solution  of  calcium  lactate  ; 
it  was  exaporated  to  dryness  in  a  platinum  dish,  and  the 
residue  dried  at  ilO^  C. ;  it  was  then  washed  tirst  with 
ether,  then  absolute  alcohol.* 

The  insoluble  residue  was  dried  at  110^  C.  till  the  weight 
was  constant. 

The  total  weight  of  calcium  salts  obtained  was  0'7661 
grm.  (=  from  4  litre  of  drench),  of  which  0*5493  grm. 
yielded  on  ignition  0-1398  grm.  CaO  =  25 "45  per  cent. 
Theory  requires  for  calcium  lactate  (C3H503)2Ca  =  25 '69 
per  cent.  CaO. 

0"7661  grm.  calcium  lactate  in  the  quantity  used  =  0*9576 
grm.  per  litre  =  0*7907  grm.  lactic  acid  per  litre.  The 
difference  between  this  and  the  preceding  amount  of  lactic 
acid  found  by  titration,  viz.,  0'0426  grm.,  is  probabl}' 
accounted  for  by  the  presence  of  a  small  quantity  of  salts 
of  lactic  acid  in  the  drench. 

The  second  part  of  the  subject  which  we  proposed  to 
consider  was  "  In  what  way  does  the  ferment  act  on  the 


*  Julius  M'hidika.    Vide  Der  Gerber,  XVI.  2S.    Zur  Kentniss  der 
Organ.  Sauven  in  Fichtenbi-iihen, 


bran  and  on  the  skins  ?  "     The  average  composition  of  bran 

is  shown  in  the  following  table  : — 

Per  Cent. 

Water 1* 

Fibrin,  Jtc 15 

Starch -H 

Fat 4 

Liguose  and  cellulose 17 

Ash 6 

It  will  be  seen,  as  stated  in  the  former  communication 
(this  Journal,  1890,  27),  that  the  starch  must  be  the 
principal  body  acted  upon ;  but  the  cellulose  is  also  an 
important  constituent,  and  before  going  further  it  was 
necessary  to  ascertain  if  it  took  part  in  the  fermentation. 
For  this  purpose  some  pure  cellulose  was  prepared  from 
cotton  wool  in  the  usual  way,  and  small  portions  placed  in 
tubes  containing  yeast-water*  as  a  nutrient  material.  These 
were  sterilised  by  steaming  ;  two  tubes  were  inoculated  from 
a  pure  cultivation  of  the  bacteria  obtained  in  1889,  two  were 
inoculated  from  an  actual  drench,  and  three  left  uninoculated ; 
all  of  them  were  placed  on  the  incubator  at  a  temperature  of 
30° — 33°.  On  the  second  day  the  inoculated  tubes  were 
cloudy,  but  no  gas  was  given  off  nor  was  any  acid  formed ; 
in  10  days  the  cellulose  had  not  disappeared,  nor  on 
examination  with  the  microscope  could  any  action  be 
detected.  The  experiment  was  repeated  with  peptone  as 
a  nutrient  medium,  but  with  the  same  result.  The  conclu- 
sion is  that  the  bacterium  does  not  attack  the  cellulose, 
which  thus  takes  no  part  in  the  fermentation.  The  starch 
and  nitrogenous  bodies  of  the  bran  are  therefore  the  only 
bodies  acted  upon  by  the  bacteria  in  this  fermentation. 

From  the  fact  that  bran  drenches  ferment  in  the  same 
waj'  when  mashed  at  all  temperatures  from  20  C.  to  40'  C, 
and  that  in  all  cases  the  starch  is  decomposed,  it  was 
supposed  that  the  ferment  was  capable  of  attacking  the 
starch  iu  its  undissolved  condition.  To  ascertain  if  this 
were  so  it  was  necessary  to  use  pure  cultivations  in  the 
laboratory. 

The  usual  methods  employed  had  thrown  no  light  on 
this  part  of  the  subject,  as  in  order  to  sterilise  the  solutions 
they  had  been  repeatedly  boiled,  and  were  thus  not  com- 
parable with  the  fermentation  as  it  takes  place  in  the  works. 

In  order  to  get  rid  of  this  diificulty  the  starch  was 
sterilised  in  a  dry  condition  in  the  hot-air  oven,  by  heating 
for  several  hours  on  successive  days  to  110°  C. 

This  sterile  starch  was  mixed  with  sterilised  water  in 
tubes  plugged  with  sterile  cotton  wool.  Eight  tubes  were 
taken,  as  follows  : — 

1.  Sterile  starch  and  water. 

2.  Sterile  starch  and  water  inoculated  pure  culture. 

3.  Sterile  starch  and  yeast  water  inoculated  pure  culture. 

4.  Sterile  starch  and  asparagine  inoculated  pure  culture. 

5.  Yeast  water  alone  inoculated  pure  culture. 

6.  Dextrinf  and  yeast  water  inoculated  pure  culture. 

7.  Soluble   starcbj    and    yeast  water    inoculated    pure 

culture. 

8.  Starch   mucilage   and    j'east   water   inoculated    pure 
-  culture. 

These  were  allowed  to  stand  ou  the  incubator  at  33° — 
35^  C,  and  examined  for  acid  each  day  by  the  method 
described  in  the  previous  communication  for  starch  testing. 
They  all  remained  neutral,  although  the  bacteria  developed 
in  all  but  Xo.  1.  These  experiments  were  repeated  several 
times,  with  the  same  result  in  every  case.  They  show  that 
that  this  ferment  is  unable  to  act  on  starch  either  in  its 
insoluble  or  soluble  condition,  alone  or  in  the  presence  of 
nitrogeneous  bodies. 

Now  it  has  been  known  for  a  considerable   period  that 
bran    contains   an   unorganised   ferment    called   cerea?eM,§       J 
which   is   capable   of    changing   starch    into    dextrin   and       I 
other  carbohydrates ;  but  the   information   to  be   obtained 
about  it  was   very   meagre,  and   as   it   appeared   that  this 
body  might  play  an  important  part  in  the  fermentation,  we 


*  7  gi-ms.  of  yeast  boiled  in  100  cc.  HoO. 

t  Prepared  Ijy  precipitation  with  alcohol. 

X  Prepared  by  heating  starch  and  water  to  50°  C.  for  18  hours 
and  filtcrinfr. 

§  Wafts'  Diet.,  Old  Ed.  Cerealiu  discovered  by  Meje  l>[ouries, 
Coniptes  rend.  37,  351  ;  38,  503 ;  43, 1122 ;  48,  431 ;  50,  467. 
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l)rocec(led  to  prcpiire  some  jmre  cerealin  luid  to  ascertain 
its  action  on  pure  starch.  The  ceri-alin  was  i)repared  hy 
takinfj  a  kilo,  of  bran  and  extractinfj  it  with  2  litres  of 
distilled  water  at  30"  C. ;  the  extract  was  liltered  clear 
and  2  litres  of  strong  spirits  of  wine  containing,'  '.)()  per  cent, 
alcohol  was  added,  when  a  lloecuient  precipitate  separated, 
which  was  washed  on  a  filter  with  alcohol,  dehydrated  with 
ahsolufe  alcohol,  and  dried  over  H.jSO,.  The  cercalin  thus 
prepared  is  an  amorphous  substance  not  ipiite  white, 
dilHcultly  soluble  in  water,  though  we  think  this  is  due 
to  its  having  been  coagulated,  and  that  it  might  be  prepared 
in  some  other  way  which  would  show  it  to  be  more  soluble 
than  that  which  you  now  see. 

To  show  its  action  on  starch  we  took  10  grms.  of  pure 
March  in  200  cc.  water  at  4ir  C,  and  placed  equal 
ipiautities  in  two  flasks;  to  No.  1  about  0-1  grn:.  of  the 
eerealin  was  aihled  ;  No.  2  wn9  left  blank.  These  were  kept 
at  40°  (".  for  10  hours,  the  clear  liquid  filtered  off,  and 
examined  with  Fehling's  solution.  No.  1  reduced  it 
.strongly,  showing  that  (/Inroses  were  present  in  considerable 
quantity.     No.  2  bad  no  effect  whatever. 

Addition  of  alcohol  to  No.  1  gave  a  white  precipitate  ; 
this  was  thrown  on  to  a  filter,  washed  with  alctdiol,  and 
ilried  at  100",  again  dissolved  in  water,  and  inverted  by 
boiling  tlie  solution  with  tj'^  part  of  strong  sulphuric   acid 


and  then  neutralising  with  so  Hum  liydrate.  The  resulting 
solution  reduced  I'ehling's  solution,  showing  tliat  the  body 
was  dextrin.  Strong  bran  infuHion  (which  of  «;ourse 
contains  eerealin)  acting  on  a  thick  starch  mucilage, 
liquefies  it,  and  forms  glucoses  and  dextrin. 

We  have  thus  shown  that  the  eerealin  produces  pluco.ses 
as  well  as  dextrin,  both  from  solid  standi  and  from  starch 
mucilage.  This  is  most  iiniiortaiit,  as  it  has  been  iir.-viously 
shown  by  one  of  us  that  the  ferment  attacks  glucose  very 
easily. 

The  drenches  were  now  examined  in  order  to  ascertain 
the  presence  of  glucose  and  flextrin  ;  in  the  former 
communication  it  was  stated  that  these  were  absent.  W'c 
find,  however,  that  by  concentrating  the  liipiid,  that  both 
are  present  in  the  early  stages.  Samples  were  taken  one 
hour  after  mashing,  and  at  .3,  0,  12,  and  18  hours,  while  the 
drench  was  working. 

These  were  evaporated  to  4  bulk,  filtered,  and  divided  into 
two  portions,  one  of  which  was  examined  with  Fehling's 
solution  ;  to  the  other  alcohol  was  added  ;  the  white 
precipitate  after  addition  of  alcohol  wa.s  filtere<l  off,  washed 
with  alcohol,  dried  at  100^  C,  redissolved  in  water,  and 
l)oileil  with  sulphuric  acifl  to  invert  it,  then  examined  with 
Fehling's  solution. 

The  following  results  were  obtained  :  — 


Hours.                                           1. 

3.                                 6.     -                           12.                               IS. 

Olucoses  or  sufnvrs  reducing  Feh- 
ling's sDlution  directly. 

])(^xtriiis  Fchlins's  solution  reduced 
afler  inversion. 

Present  in 
considerable 

quantity. 

Present  in 
considerable 

quantity. 
Ab.seiit, 

Present  in                    Absent.                     Absent, 
small  quantity. 

Present.          ;           Traces.           j       Faint  traces. 
Absent.            1            Absent.                       Absent. 

Alwent. 

Aljsent. 

In  a  bran  infusion  kept  from  fermenting  bv  a  little  ether 
or  chloroform,  the  formation  of  glucose  and  dextrin  goes  on 
continuously,  the  glucose  increasing  in  quantity ;  the  action 
is,  however,  much  slower  than  in  the  case  of  diastase ;  at 
the  end  of  12  hours,  at  a  temperature  of  40'  C-,  about  half 
the  starch  is  transformed. 

It  appears  from  this  and  a  number  of  other  experiments 
that  glucoses  and  dextrin  are  formed  by  the  eerealin,  the 
former  only  being  decomposed  bj'  the  bacteria  almost  as 
fast  as  it  is  produced,  for  after  three  hours  no  glucose  is 
found  in  the  drenclies. 

We  have  thus  shown  that  the  acids  and  gases  are  produced 
from  the  starch  cont.iined  in  the  bran,  the  starch  being  first 
changed  into  glucoses  bv  the  action  of  an  unorganised 
ferment  or  ferments  :  and  that  the  glucoses  are  decomposed 
by  a  specific  organism,  the  nitrogenous  material  in  the  bran 
serving  for  its  nutriment ;  that  the  action  is  tlie  same  with 
or  without  skins  although  there  appears  to  be  a  little  more 
IIjS  gas  given  off  from  drenches  containing  skins,  than 
from  those  containing  none. 

The  ferment  has  no  direct  action  on  the  skins.  This  may- 
be shown  by  taking  a  piece  of  limed  skin,  in  which  a  con- 
siderable portion  of  the  lime  exists  as  carbonate  and 
submitting  it  to  the  action  of  the  ferment ;  in  this  case  the 
action  goes  on  much  longer  than  in  the  drenches,  being 
complete  in  about  l.j  days,  but  the  skin  may  be  left  in  the 
resulting  liquid  for  three  months  without  undergoing  further 
change  than  solution  of  the  lime,  provided  that  suitable 
means  be  taken  to  exclude  moulds,  Avhich  by  destroying  the 
organic  salts  and  acids  produced  enable  putrifactive 
fermentation  to  begin. 

It  has  been  thought  that  the  bran  itself  exercised  some 
peculiar  action  on  the  skin,  and  possibly  this  may  be  so  to 
a  slight  extent  (vide  derGerberXIV.  257  Sassekleienbeize), 
as  the  "  sweet  bran  drench  is  occasionally  used  on  the 
continent,  but  if  skins  are  placed  in  a  mixture  of  bran  and 
■water,  (in  the  proportions  for  drenching)  which  is  prevented 
from  working  by  the  addition  of  a  minute  quantity  of 
HgCL  1^^770,  such  a  drench  has  no  action  on  them,  and 
when'tanned  they  are  harsh  and  hard,  similar  experir.-ents 


have   been    made   on   a   smaller   scale    using   ether     and 
chloroform  to  prevent  fermentation  with  the  same  results. 

In  order  to  show  whether  the  acids  alone  were  the  cause 
of  the  action  on  the  skins  an  artificial  drench  was  made  up 
of  the  following  composition — 

0-5  grm.  per  1,000  glacial  acetic  acid. 

1"0      „         „     „    lactic  acid  sp.  gr.  1,210. 

In  this  skins  were  worked  intermittently  for  1| — 2  hrs., 

I   and  it  was  found  that  in  this  time  they  were  in  a  similar 

I   condition  to  skins  which  had  been  in  a  drench  from  12     16 

I   hrs.     They  were  aftenvards  tanned  and  found  to  be  good 

leather  and  in  every  way  equal  to  similar  skins  which  had 

been  "drenched."     A  number  of  experiments  have  been 

tried  with    sulphuric    and    hydrochloric    acids  in   order  to 

ascertain  if  these  had  a  similar  action,  but  the  results  have 

not  been  satisfactory. 

With  regard  to  the  third  portion  of  the  research,  viz., 
the  products  of  a  pure  cultivation  of  the  bacteria,  we  have 
obtained  a  good  number  of  results  ;  but  as  the  description 
of  the  experiments  is  of  a  greater  length  that  we  anticipated, 
and  as  there  is  still  some  work  to  do  in  verifying  them.  Me 
are  obliged  to  leave  this  portion  for  another  paper,  which 
we  hope  to  have  ready  by  the  next  session. 

In  conclusion,  we  may  summarise  the  residts  obtained 
up  to  the  present  in  the  fermentation  of  bran  by  the  organism 
ve  liave  used  ;  remarking  that  there  may  be  other 
organisms  capable  of  fermenting  bran  in  a  somewhat  similar 
manner, 

1.  It  has  been  shown  that  the  fermentation  investigated 
is  due  to  a  specific  organism,  of  which  we  find  no  account, 
and  which,  pending  further  experiments,  we  have  therefore 
provisionally  named  Bacterium  Furfitris. 

2.  That  the  starch  and  nitiogenous  bodies  in  the  bran, 
alone  take  part  in  the  fermentation,  the  starch  being  first 
transformed  into  glucoses  and  dextrin  by  the  action  of  an 
unorganised  ferment  or  ferments  ;  the  glucoses  and  nitro- 
genous bodies  only,  being  decomposed  by  the  bacteria,  with 
the  formation  of  formic,  acetic,  butyric,  and  lactic  acids, 
ami  the  simultaneous  evolution  of  liydrogen,  carbon 
<lioxi<Ie,   nitrogen,  and    a   small    quantity    of   sulphuretted 
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hydrogen.     The  following  tahle  shows  the  quantities  found 
iu  an  experimental  drench  per  1000  cc. 

Grms. 

Formic  acid 0'0306 

Acetic  acid 0'2102 

Butyric  acid ()'0:34 

Lactic  acid 0-7907 

Total 1-0749 

We  find  in  actual  work  that  the  quantity  of  acid  produced 
varies  from  1  to  3  grms.  per  litre. 

3.  That  if  these "iicids  are  applied  to  the  skins  in  the  same 
proportions  as  thej'  occur  in  the  drench,  the  action  on  them 
is  the  same,  and  much  quicker  than  an  ordinary  di'ench. 

4.  That  the  gas  therefore,  has  no  action  on  the  skins  per 
se,  with  the  exception  of  floating  and  distending  them,  and 
so  enabling  them  better  to  take  up  the  acids. 

We  are  indebted  to  Mr.  H.  E.  Procter,  of  the  Yorkshire 
College,  Leeds,  and  to  Dr.  Percy  F.  Frankland  for  valuable 
sugirestions  in  carrying  out  some  of  the  work. 

Discussion. 

Dr.  Clowes  asked  witli  regard  to  the  test  for  lactic  acid, 
if  j)recautious  were  taken  to  avoid  the  presence  of  other 
substances  besides  it,  which  by  oxidation  would  furnish 
aldehyde,  he  considered  the  test  a  very  important  one. 
Was  cerealine  different  from  diastase  ;  the  effects  produced 
by  it  appeared  to  be  very  similar.  As  far  as  he  could 
make  out  the  same  results  could  be  obtained  on  the  skin  by 
the  artificial  preparation  as  bj-  the  bran  preparation.  Could 
this  artificial  preparation  be  substituted  for  the  bran 
fermentation. 

Mr.  WiiiTKLKY  thought  there  Avas  no  reason  for  regarding 
cerealin  as  a  complex  ferment,  and  pointed  out  that  those 
present  in  madder  root,  bitter  almonds,  and  other  natural 
substances  Mere  considered  simple  bodies.  With  regard  to 
the  lactic  acid  test  he  said  that  aldehj-de  was  net  the  only 
compound  which  would  jield  the  coloration,  and  therefore 
great  care  must  be  taken  that  other  substances  which  yielded 
on  oxidation  such  compounds  as  acetone  or  acrolein  were 
not  present. 

Mr.  Ceoft.s  said  he  had  known  skins  that  had  been 
"  pared,"  when  put  into  a  bran  drench,  to  become  affected 
by  acid  soonest.  What  was  the  shortest  time  for  the  bran, 
if  put  with  a  skin,  to  turn  acid.  Did  lime  cause  fermenta- 
tion to  increase  or  decrease  ? 

Mr.  Wood  stated,  in  answer  to  Mr.  AVhiteley,  that 
nothing  but  lactic  acid  was  present  when  the  test  was 
applied.  With  regard  to  the  question  of  the  similarity 
between  cerealine  and  diastase,  be  jjointed  out  that  the 
wheat  contained  the  ferment  as  such,  but  that  diastase 
was  formed  by  the  germination  of  the  seed.  With  respect 
to  the  question  about  bacteria  the  speaker  said  that  in  the 
former  paper  it  was  stated  that  there  was  no  such  organism 
known  for  producing  the  fermentation  of  starch  in  that  way. 
.Since  then,  however,  several  organisms  had  been  found 
which  decomposed  glucoses,  and  he  believed  that  Dr.  Frank- 
land  was  at  the  present  time  investigating  a  fermentation  of 
bran. 

In  answer  to  a  question  from  the  chairman  at  this  point 
Mr.  Wood  said  he  could  not  say  whether  the  lactic  ferment 
found  iu  milk  produced  the  desired  effect  upon  bran. 

Ml-.  Croft  said  he  had  read  that  sour  milk  would  serve 
the  same  purpose  as  a  bran  drench. 

Mr.  Wood  replied  that  this  only  confirmed  his  previous 
remarks.  With  lime  the  fermentation  generally  continued 
longer  the  more  carbonate  of  lime  was  present.  The 
suggestion  made  by  Dr.  Clowes  was  hardly  practicable,  as 
although  the  purpose  would  be  answered  it  would  be  too 
expensive. 


Chairman :  Sir  James  Kitson,  Bart.,  M.P. 

Vice-Chairman :  Br.  F.  H.  Bowman. 

Committee : 


A.  H.  Allen. 
J.B.Cohen. 
T.  Fairley. 

A.  Bess. 

B.  HoUiday. 
J.  J.  Hmnmel. 


J.  Lewkowitsch. 

P.  W.  Richardson. 

Jas.  Sharp. 

G.  W.  Slatter. 

G.  Ward. 

T.  B.  Wilkinson. 


Hon.  Local  Secretary  : 
H.  E.  Procter,  Yorkshire  College,  Leeds. 

The  names  iu  italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  cun-ent  Session. 

The  followinar  have  been  elected  to  fill  the  vacancies  and  will 
take  ofli('e  in  July  next: — Chairman :  A.  Smithells;  Vice-Chair- 
man: T.  Fairley;''  Committee:  J,  E.  Bedford,  F.  Branson,  W. 
Mackay,  and  C.  Rawson. 


SESSION  1892-93. 


Notices  of  Papers  and  Communications  should  be  addressed  to 
the  Hon.  Local  Secretary. 


Meeting  held  Monday,  May  1st,  1893. 


PROFESSOR    SilirilELLS    IN   THE   CHAIR. 


SILK,  ITS  CHEMICAL  CONSTITUTION  AND 
ESTIMATION  IN  FABRICS. 

BY    F.    W.    RICHARDSON,  F.C.S.,    F.R.M.S.,    ETC. 

Constitution  of  Silk. 

The  subject  to  which  I  wish  to  direct  your  attention  may 
not  be  of  very  general  interest  but  may  furnish  useful  con- 
siderations to  those  who  care  to  consider  some  of  the  appli- 
cations of  organic  chemistry  to  technology. 

It  is  perhaps  unnecessary  to  do  more  than  preface  the 
substance  of  my  paper  bj-  referring  in  brief  to  the  subject 
of  sericulture. 

There  are  very  many  varieties  of  silkworms  producing 
silks  of  very  different  quahty.  The  silkworm  which  lives 
principally  upon  the  leaves  of  the  white  mulberr}'  tree 
(^Mortis  allni),  and  is  therefore  known  as  Bombtjx  Mori, 
is  the  chief  producer  of  silk. 

Passing  with  mere  reference  the  Atlas,  Eria,  and  Actias 
groups  we  find  next  in  importance  to  the  mulberry-feeding 
silkworms  the  well-known  Tusser  ("  Tasar,"  "  Tussar,"  or 
''Tussah")  group.  The  'Tusser  silkworm  is  extensively 
distributed  over  the  Indian  provinces,  and  in  a  wild  state  is 
said  to  feed  on  plants  with  such  unfamiliar  names  as  "  ber  " 
(Zizyphus  jujuba),  "  asun "  (Tei-minalia  alata),  and  the 
"  Seemul"  (Bombax  heptaphyllum).  By  the  word  "ber" 
I  suppose  is  meant  a  plant  of  the  buckthorn  order  {Rham- 
naceie),  bearing  edible  fruits  known  as  "jujubes." 

The  plant  termed  asun  belongs  to  the  Combretaceai  or 
Myrabolau  order. 

The  seemul  doubtlessly  refers  to  the  silk- cotton  tree  of 
India. 

The  Bombyx  worm  is  produced  in  spring  from  the  egg, 
and  after  casting  its  skin  three  or  four  times  it  secretes  a 
thread  from  two  glands  situated  near  the  head.  The 
glutinous  secretion  rapidly  coagulates  in  the  air  and  as  it 
flows  from  two  glandular  apertures  the  thread  produced  is 
double,  being  united  by  a  species  of  varnish  known  as 
"silk-glue,''  "  silk-gum,"  or  "  Sericin."  (It  is  perhaps  but 
little  known  that  the  disciples  of  Izaak  Walton  were 
anciently  accustomed  to  cut  up  the  bodies  of  silkworms  iu 
order  to  draw  the  silky  contents  therefrom,  as  a  string  of 
a  few  inches  iu  length  speedily  acquiring  consistence  and 
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capable  of  use  «s  an  almost  iuvisiljU-  lino  to  beguile  the 
unwary  fisli.)  Cliappc  triturated  tin.-  contents  of  tlie 
glandular  orj^ans  of  silkworms  with  about  one-third  their 
weifiht  of  water,  and  was  thus  enabled  to  blow  permanent 
globes  and  diversely  shaped  vessels.  (Aunales  de  Cheinie, 
11,11:5.) 

Tlio  eomposition  of  nnilberry  leaves  is  an  interesting 
feature  in  a  eonsidcration  whieh  has  for  its  object  the 
•liscovery  of  the  chemical  constitution  of  silk.  M.  I'oligot 
gives  the  following  sumnuiry  analyses  of  dried  mulberry 
leaves  and  of  dried  silk-worms  and  their  excreta. 


Carbon 

HyclroKen 

Nitrogen 

Oxygen 

Mineral  matters 


Leaves. 

Worms. 

1     Excreta. 

1 

43-73 

48-10 

42-00 

5 -ill 

7-01) 

5-75 

3-32 

9-6(1 

2*31 

3.->--tt 

•2(;-;;o 

3(i*ll. 

ll-Co 

i)-0(t 

13-80 

100 '00 

100-00 

1        100-00 

lleferring  to  these  figures  Leo  Vignon  points  out  that  the 
nitrogen  has  accumulated  in  much  greater  proportion 
(9  •  G  per  cent.)  in  the  worm  than  in  the  excrement. 

The  mineral  portion  of  mulberry  leaves  consists  chiefly 
of  phosphates  of  potash,  lime  and  magnesia  with  from 
5  to  'JO  per  cent,  of  silica. 

The  worms  appear  to  particularly  assimilate  tlie  phos- 
phates of  potassium  and  magnesium,  while  the  silica  and 
lime  are  principally  excreted.  My  own  results  have  given 
such  varying  proportions  of  mineral  matter  as  2 -.5  to  '26 '8 
per  cent,  upon  the  weight  of  the  silk  in  its  ordinar}' 
condition ;  it  is  scarcely  necessary'  to  say  that  John  China- 
'  man  had  added  his  quota  to  the  work  of  the  silkworm  in 
producing  the  higher  figure. 

The  analyses  which  I  have  made  of  silk-ash  are  but 
little  different  to  those  already  published,  and  I  need  only 
remark  that  the  principal  mineral  matters  present  in  silk 
are  potash,  lime,  magnesia,  silica  and  phosphoric  acid; 
recently  I  have  found  as  much  as  10  per  cent,  of  the  last- 
named  constituted  in  a  mulberry-silk  ash. 

By  far  the  greater  portion  of  the  mineral  matter  in  raw 
silk  is  simply  adherent  to  the  fibre  ;  indeed  after  removing 
the  silk-gum  by  prolonged  boiling  with  solutions  of  curd 
soap  1  find  as  little  as  0-6  per  cent,  of  mineral  matter  in  the 
fibre. 

The  published  analyses  of  the  organic  portions  of  the 
silk-fibre  are  somewhat  conflicting.  The  results  obtained 
by  Mulder  arc  frequently  given  in  the  text-books,  but  it  is 
well  to  note  that  these  results  are  unreliable  as  far  as  the 
proportions  of  silk-gum  and  fibroin  are  concerned. 
Mulder  submitted  the  fibre  to  the  prolonged  action  of 
boiling  acetic  acid,  and  it  is  now  admitted  that  his  so-called 
"albumen"  and  "glue-yielding  matter  "  did  not  exist  in 
the  fibre  in  the  form  in  which  he  obtained  them,  and  his 
result  of  54  per  cent,  of  fibroin  is  much  too  low. 

M.  Paul  Francezon  obtained  a  much  more  truthful 
result  by  removing  the  sericin  or  "gum"  by  successive 
boilings  with  soap  and,  after  washing  with  water,  dilute 
acetic  acid  at  8°  B.  lu  round  numbers  Francezon  thus 
obtained  7.3  per  cent,  of  fibroin  and  2.5  per  cent,  of  sericin, 
and  it  is  said  that  these  figures  are  in  complete  accordance 
with  those  obtained  by  dyers  in  their  treatment  of  silk. 

The  soluble  portion  of  silk  is  termed  "  sericin,"  the 
insoluble  portion  "  fibroin,"  and  the  ultimate  analyses  of 
these  substances  furnish  the  following  results  : — 


Sericin. 


Fibroin. 


Carbon  ... 
Hydrogen 
Nitrogen.. 
Oxyiren  . . . 


42-60 

4S-80 

5-<tlJ 

(i-23 

l(i-.-50 

1!)-(I0 

.■'.5-110 

25 -(10 

ino-00 


Ihc  e.vcess  of  oxygen  in  the  sericin  over  that  in  the 
fibroin  IS  probably  due  to  the  greater  oxidation  of  the  surface 
of  the  fibre;  the  conversion  of  fibroin  into  sericin  is 
siii)posed  to  take  place  by  iissimilation  of  water  and 
oxygen:  — 

Cj5H.:,N,0„  +  ir.t^  +  0  =  C,Jl2,N,(), 
l-'il)ioiii  Sfti.-i'ii 

A  good  midberry-silk  recently  gave  me: 

Per  Cint. 
^^'iitcr 12.5,, 

Fatly  substances o-jj 

Resinous    „         o-j,; 

Sericin 22-58 

l'"ibi-oia (cj-io 

Mineral  matters i'i2 

100-00 

Leo  Vignon  in  his  recent  work,  La  Soie  (p.  It:}),  remarks 
in  referring  to  egg  and  silk  albumens  :  — 

"  Their  study  forms  the  most  difficult  problem  of  modern 
chemistry.  In  spite  of  its  difficulties  the  synthesis  of 
albumen  will  one  day  be  effected,  and  that  of  fibroin  will 
follow  without  doubt." 

These  are  hopeful  words,  and  there  is  some  little  reason 
for  believing  that  we  are  certainly  nearer  a  more  intimate 
knowledge  of  the  chemical  constitution  of  silk,  but  the 
synthesis  may  be  far  off;  the  so-called  artificial  silks  are  of 
a  widely  different  character  to  either  fibroin  or  sericin.  On 
this  subject  the  work  of  such  chemists  as  .Staedeler,  Cramer, 
Schiitzenbergcr  and  Weyl  must  be  considered. 

By  the  action  of  dilute  sulphuric  acid  on  >ilk  gum  Cramer 
obtained  0  per  cent,  of  tyrosine,  that  is  oxypheuyl-a-amido- 
propionic  acid — 

/OH 

CgH4<  /CO.  oh 

\CH.,— Ch/ 

\  NH.3 

and  10  per  cent,  of  a  substance  which  lie  termed  "serine" 
or  "  amido-glyccric  acid  " — 

/CO.  OH 
C,H,0< 

\NH,. 

This  bod^',  like  silk  itself,  hiis  a  neutral  reaction,  as  the 
amido  and  carboxyl  groups  neutralise  each  other,  and 
combines  both  with  acids  and  bases. 

Thus  85  per  cent,  of  the  silk-gum  remained  as  terra 
incognita  to  Cramer. 

Cramer's  "  serine  "  and  alanine,  or  amidopropionic  acid— 


CoH, 


/ 


COOH 


NH, 


differ  only  by  one  atom  of  oxygen:  — 

Serine C^H^NOj 

Alanine C;iH;XO. 

By  the  action  of  nitrous  acid  .alanine  furnishes  lactic  acid, 
and  under  similar  conditions  serine  gives  glyceric  acid 


C0H4 


/ 


COOH 


\XT 


CoH, 


/ 


COOH 


NH. 


Alanine 

/CO.  OH 
C„H /nH 
'  \  OH 


\0H 
Lactic  acid 

/CO.  OH 

\  COH). 
Gl.vceric  acii) 


Therefore  serine  may  be  monamido-glyceric  acid. 
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Th.  Wcyl  (Berichte  21,  1407—1529)  by  boiling  dc- 
gummed  silk  with  dilute  sulphuric  acid  (1 :5)  in  connectiou 
with  an  inverted  condenser  for  18  hours  obtained — 

Per  Cent. 

Tyrosine 5"2 

Alanine ]5'0 

GlycocoU  (amldo-acetic  acid) 7'5 

27-7 

Thus  72  per  cent,  of  the  fibroin  resisted  inquiry.  Staedeler 
had  previously  obtained  Leucin  and  Tyrosin  by  the  action  of 
dilute  sulphuric  acid  on  fibroin,  and  his  discoveries  were 
fully  confirmed. 

In  the  Comptes  rendus  de  I'Academie  des  Sciences  for 
1875  to  1888,  M.  Schiitzenberger  published  a  number  of 
valuable  researches  on  the  constitution  of  silk.  This 
chemist  used  boiling  mixtures  of  barium  hydrate  and  water 
to  affect  the  dissociation  of  the  conjplex  proteic  substances. 
By  this  treatment  albumen  gave  free  ammonia,  carbonic 
acid,  acetic  acid,  and  a  mixture  of  several  amido  acids. 

The  amounts  of  ammonia,  carbonic  acid,  and  oxalic  acid 
were  always  found  to  have  a  constant  relation  to  each  otlier  ; 
thus  for  each  molecule  of  oxalic  or  carbonic  acid  two 
molecules  of  ammonia  were  obtained  ;  exactly  as  with  urea 
or  oxamide  : — 

COCNHj).  +  H;0  =  CO,  +  2NH3 
Urea. 
(C0.)s(A'n;)2  +  2H.0  =  (CO  OH.)  +  2XH3 
Oxalic  acid. 

yi.  M.  Schiitzenberger  and  Bourgeois  analysed  the  fibroin   ; 
prepared    by    Prancezoc,    and    arrived    at    the    formula, 
C7,H,„;N,,0,,-,. 

Under  the  influence  of  tlie  boiling  baruun  hydrate  and 
water,  the  fibroin  is  sdid  to  have  given  the  following  very 
complex  result — 

C;iHio;No40;5  +  24H.O  =  oCoHjO,  +  H.^COj  +  oCCoHA) 
Osalic        Carbonic  Acetic 

acid.  jvcid.  acid. 

+  3.NH3  +  Ce,H„iN<;iO,3 
Amido  mixture. 

and  the  amido-mixture  to  have  yielded — 

C6sH„i:N;iO«  =  C„H„K03  +  7(C.,H5NO;)  +  7C:,1LNU, 
Tyrosine.  Glycoeoll.  Alanine. 

2C4H9N02  +  4C4H;XO, 

Amido  Amido 

butyric  acid.  acid  of  the 

acryhc 

series. 

A  little  later  M.  P.  Bichard  i)roved  the  presence  of  tho 
amidogen  group  in  silk  by  diazotising  the  fibre  with  a 
solution  of  sodium  nitrite  containing  hydrochloric  acid  ; 
after  24  hours'  exposure  to  the  nitrous  acid  the  silk  had 
received  a  characteristic  pale  yellow  colour,  and  after  being 
washed  and  plunged  into  the  alkaline  solutions  of  different 
phenols  (phenol,  resorcin,  pyrogallol,  and  o-  and  ;8-naphthol) 
It  was  dyed  differently  with  each. 

M}-  own  experiment';  have  given  very  similar  results  to 
those  thus  brought  to  your  attention ;  but  I  have  also 
obtained  some  results  which  appear  to  be  worthy  of  notice. 
I  can  only  regret  that  1  am  only  on  the  threshold  of  investi- 
gations which  I  believe  are  likely  to  prove  of  some  little 
importance. 

At  first  I  attempted  to  unbar  the  complex  molecules  of 
the  silk  by  lengthy  soaking  in  pure  cold  sulphuric  acid, 
which  did  not  carbonise,  but  mereh'  dissolved  the  fibre. 
After  dilution  and  boiling  for  some  time,  the  acid  was 
removed  Avith  milk  of  lime,  and  the  filtrate  was  evaporated 
to  dryness.  In  this  manner  about  1.5  per  cent  of  giycocoll, 
leucin,  and  tyrosin  was  obtained,  with  8.5  per  cent,  of  a 
substance  having  the  odour  and  appearance  of  glue, 
readily  soluble  in  water  but  quite  insoluble  in  alcohol. 
This  substance  closely  lesembled  the  amido-mixture  of 
Schiitzenberger  and  Bourgeois. 

A  Tussur  silk,  the  fibres  of  which  I  found  to  have  a 
diameter  of  ^^^th  to  ^i^th  of  an  inch,  was  de-gummed  by 


soaking  for  half  an  hour  in  a  2  per  cent,  solution  of  caustic 
soda,  and  the  well-\\ashed  fibroin  was  dried  and  used  for 
the  purposes  of  experiment. 

Without  entering  into  the  details  of  the  experiments,  I 
may  state  that  portions  of  the  Tussur  fibroin  were  boiled  in 
connection  with  an  inverted  condenser  with  alcoholic  potash 
(half  normal)  ;  the  alcohol  was  finally  distilled  off  and 
titrated  for  ammonia  while  the  residual  portion  was 
taken  up  with  absolute  alcohol,  filtered,  and  the  filter  washed 
with  the  same  menstruum  ;  thy  insoluble  residue  on  the  filter 
was  washed  with  water  and  the  filtrate  was  titrated  for 
potassium  carbonate  using  metlnl-orange  as  indicator. 

The  alcoholic  filtrate  was  titrated  with  normal  sulphuric 
acid  and  plieuolphthalein,  the  sulphuric  acid  being  used  in 
preference  to  hydrochloric,  as  chloride  of  potassium  is  much 
more  soluble  in  alcohol  than  the  sulphate. 

The  neutralised  liquid  was  freed  by  filtration  from  the 
excess  of  potassium  sulphate,  and  the  filtrate  was  evaporated 
to  dryness  at  212^  E.,  the  residue  was  again  extracted  with 
absolute  alcohol  and  again  concentrated  on  the  water-bath. 
The  well-dried  potassium  salt  gave  an  analysis — 

Carbon 37'08 

Hydrogen 4"tt6 

Xitrosren 9-47 

Oxygen ■25*27 

Potassium 23  "30 


100 '00 


Assuming  the  organic  constituents  to  form  a  univalent 
radical  (11')  the  composition  of  this  radical  will  be  : — 

Carbon 48-3S 

Hydrogen G'tS 

Nitrogen 12"35 

Oxygen 3220 

ItKfOO 

It  will  be  noted  that  the  percentage  of  nitrogen  is  scem- 
inglj"  low,  but  I  have  no  doubt  as  to  the  accuracy  of  the 
result  ;  repeated  estimations  by  Dumas'  method  giving 
closely  concordant  figures. 

The  nitrogen  by  the  soda-lime  method  was  uniformly 
1  per  cent,  less ;  Kjeldahl's  orginal  process  gave  a  like 
result,  while  Gunning's  and  Stock's  modifications  gave  still 
smaller  figures  ;  indeed  it  appears  to  me  that  some  uniform 
modification  of  Kjeldahl's  process  capable  of  giving 
accurate  results  all  round  is  still  a  desideratum. 

What  I  mav'  term  the  "  silk  salt '"  thus  obtained  was,  as 
its  mode  of  preparation  implies,  readily  soluble  in  absolute 
alcohol,  and  also  in  water. 

Only  42  per  cent,  of  the  Tussur  fibroin  dissolved  in  the 
alcoholic  potash,  and  the  remaining  58  per  cent,  constituted 
a  glue-like  mass  which  required  a  fortnighi's  washing  to 
free  it  from  alkali  ;  this,  as  will  be  seen,  is  very  different  to 
mulberry  fibroin.  The  alcoholic  distillate  from  the  saponi- 
fication contained  ammonia  equal  to  0*44  per  cent,  of 
amidogen  (NH., ) ;  as  the  amido-group  in  amido-acids  is  not 
set  free  as  ammonia  by  boiling  with  alkalies,  this  is  probably 
I   due  to  an  acid  amide,  M'CONH.,. 

The  formula   of   the    Tussur   silk  salt    thus   produced    1 
I   calculate   to   be    KgC^.^Hg^NgO^i,   or,   in    simpler   but  less 

accurate  form,  K(C5HgX03). 
I       Assuming   the   radical   to    be   univalent,    its    molecular 
'   weight  is  approximately  129,  and  in  the  simplest  expression 
i   of  the  potassium  salt  it  is  IHO. 

In  the  normal  amido-acids  the  carboxyl  and  amido  groups 
are  eijual  iu  number;  and  in  this  salt,  where  we  have  a 
hydrogen  atom  of  the  carboxyl  replaced  by  jjotassium,  the 
same  condition  exists ;  indeed  we  are  tempted  to  give  the 
tentative  formula  — 

/CO.  OK 
C4H«0/ 

More  accurately  the  full  formula  allows  of  the  following 
expression — 

CC3oHjA)(^''H,),aCO.OH).(CO.OK)s 

leaving  a  carboxyl  group  in  potential. 
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This  formula,  which  I  regard  iis  merely  sii^rgestivo, 
fxi>l:iins  soine  otluTwise  j)er|)lc'\'iiig  results.  I  ohsiTvod 
that  tlif  jjolash  ithsorptions  of  the  same  lot  of  both  Tiissur 
iind  iiiiilbenv  fibroin  viiricd  with  the  length  of  the  heating 
operation  within  eertairi  limits,  M  l)er  eent.  of  potassium 
hydrate  being  the  extreme  (piantity  taken  up  ;  this  is 
etiuivalent  to  about  2.')  per  cent,  of  potassium.  By  calcula- 
tion the  saturation  of  the  ninth  carboxyl  group  of  the 
aiiiido-acid  will  give  an  absorption  of  2.V4  per  cent,  of 
pota.ssium.  I  observed  that  a  certain  amount  of  the  jjotash 
was  converttd  into  carbonate,  and  from  a  consideration  of 
Schiit/enberger's  results  I  was  inclined  to  regard  this  as  due 
to  the  liberation  of  carbonic  aci<l  from  the  silk ;  but  by 
repeated  boilin'js  of  the  same  volumes  of  alcoholic  potish 
under  exactly  the  same  conditions  I  found  an  exactly  similar 
earbonation  of  the  alkali  to  take  place.  This  no  doubt 
accounts  for  some  of  the  somewhat  divergent  potash 
absorptions  for  fats  and  oils  obtained  by  different  analysts. 
Without  the  o[)eratit)ii  of  sai)onificatiou  is  conducted  in  a 
stream  of  perfectly  i)ure  hydrogen  very  closely  concordant 
results  are  tot  attainable. 

My  next  experiments  were  with  a  good  mulberry  silk,  the 
fibres  of  which  I  found  to  measure  from  l/l200th  to  l/lOOOth 
of  an  inch  in  diameter. 

Under  exactly  the  same  conditions  as  those  recorded 
above  I  obtained  a  most  satisfactory  result,  no  less  than  86 
per  cent,  of  the  fibro'in  taken  being  converted  into  a  potash- 
salt  readily  and  completely  soluble  both  in  absolute  alcohol 
and  in  water;  14  per  c-'ut.  remaining  as  a  greyish  powder 
insoluble  in  water  and  alcohol. 

i\minonia  ecjual  to  2' 08  per  cent,  of  amidogen  was  found 
in  the  alcoholic  distillate.  By  barium  hydrate  saponifica- 
tion .'^chiitzenberger  obtained  :}  per  cent,  of  ammonia.  This 
probably  points  to  the  presence  of  an  acid-amide  in  the 
fibroin,  as  we  know  that  acid-amides,  such,  for  example,  as 
acetamide,  finiiish  ammonia  and  the  characteristic  acid  on 
saponification — 

C0H3O.XH0  +  H.,0  =  CH3CO.OH  +  NH3 
Acetamide. 

Eight  per  cent,  of  acetic  acid  (reckoned  upon  the 
fibroin)  was  obtained  from  the  silk  salt,  and  this,  curiously 
enough,  is  almost  the  corresponding  amount  of  acid 
necessaiy  to  give  acetamide  with  the  amidogen. 

Calculating  the  amidogen  as  acetamide  -we  find  that  on 
saponification  T'fi"  per  cent,  of  acetamide  was  formed. 

The  fibroin  gave— 

Empirical  formula  C'ou^^o^^'is^is 

Carbon 48*00 

Hydrogen fi'SO 

Nitro-ren 19-00 

Ox.vgen 2(5"70 

100-00 

and  the  silk  potassium  salt — 

Empirical  foi-mula  KijCCisHj-NjOg) 

Carbon .37"80 

H.ydro!ren 4-'Xi 

Nitrogen IS'OO 

Oxygen 23"01. 

I'otassium 21-20 

100-00 

The  radical  ^   =  147  molecular  weight. 

IJy  the  potash  absorption  its  molecular  weight  is  145, 
and  we  may  assume  the  salt  to  have  the  mass  formula  of 
CnH„-,(C0.()K).,(C0.0H).(NH.)5;  in  which  case  there 
are  only  four  carboxyl  groups  to  five  amido  groups.  As 
one  carboxyl  is  in  potential  a  still  higher  petash  absorption 
is  possible  and  has  been  obtained. 

It  is  interesting  to  note  that  as  much  as  46  per  cent,  of 
iodine  was  absorbed  from  Hiibl's  solution  by  the  potash  salt 
of  the  Tussur  silk  ;  the  exact  importance  of  this  result 
remains  to  be  determined.  Also  the  glue-like  substance 
obtained  by  sulphuric  acid  treatment  of  fibroin  occasioned 


the  disappearance  of  .-JO'. 3  per  cent,  of  Itromine  from  an 
alkaline  solution  of  this  ele.nent,  atterwards  decomposed 
by  acid. 

.\.  W.  Ilofmann  (Die  Berichte  XVII.,  p.  1406,  .tc), has 
shown  that  acid-amides  when  treated  with  soda-lye  and 
bromine  take  up  of  the  latter  ehmient  proportions  varving 
with  the  (luantities  used  ;  one  m  )leeule  of  bromine  uui'ting 
with  one  molecule  of  acid-amide  when  these  are  present  in 
erpuvaleiit  propoiti<ms.  As  it  is  possible  that  the  bromine 
produced  oxidation  (a  matter  to  be  determined)  nothing  of 
a  constitutional  character  can  yet  be  deduced  from  this 
ex])eriment.  Combed  and  well-purified  muJbcrrv  silk 
absoibeil  30  per  cent,  of  its  weight  of  iodine  from  Hiibl's 
solution,  and  remained  of  a  deep  yellow  colour  even  after 
thorough  washing  with  solutions  of  potassium  iodide  and 
water. 

Xumerous  attempts  were  made  to  ascertain  if  silk  had 
any  so-called  "  acetyl- value  •' by  the  n.ethod  of  Ik-nedikt 
and  Ulzer.  I  was  aware  that  Dr.  Lewkowitsch  has  clearly 
shown  the  unreliability  of  the  so-called  "  acetyl-value  "  »if 
fats  and  oils,  as  it  is  evident  that  not  only  acetylisation,  but 
also  condensation  takes  place,  the  anhydrides  of  the  fats  beiiw 
produced.  Xevertheless  the  attempt  to  acetvlise  purified 
fibroin  was  made,  with  a  purely  negative  result,  although  the 
fibroin  was  boiled  for  24  hours  with  acetic  anhydride  in 
connection  with  a  reflux  condenser.  The  potash  salt 
obtained  from  the  silk  gave  a  copious  precipitate  with  lead 
acetate,  and  after  purification  and  decomposition  with 
sulphuretted  hydrogen  in  the  usual  manner  gave  a  yellowish, 
amorphous  amido-acid ;  this  acid  conducted  itself  very 
much  like  the  so-called  "  lanuginic  acid "  obtained  from 
wool. 

I-n  concluding  this  portion  of  my  subject  I  would  observe 
that  in  this  mode  of  resolving  silk  into  its  amido  and 
carboxyl  constituents  by  the  instrumentality  of  alcoholic 
potash,  we  have,  what  appears  to  me,  a  readier  method  of 
arriving  at  a  more  intimate  knowledge  of  the  chemical 
constitution  of  silk,  which  is  more  probably  an  amido- 
auhydride  than  an  amido-acid  ;  a  theory  supported  by  the 
fact  that  silk  lost  nothing  by  boiling  with  acetic  anhydride. 
The  various  reactions  I  have  given  seem  to  point  to  some 
formula  as  Ihis  for  fibroin— .r  representing  a  hydrocarbon 
residue — 

II   .  XH  -  CO  ^    II 

\  CO  -  XH  / 

The  e(iuation  depicting  the  decomposition  which  lakes 
place  on  saponification  with  potash  would  then  be — 

II^XH-CO. 
^CO  -XH- 


II 


^  ^.r      -t-  2K(0H)  =  -J.r     / 


XH. 

^CO.OIC 


For  the  diagrams  I  have  been  enabled  to  show  you  mj' 
best  thanks  are  due  to  Mr.  Thomas  Wardle,  the  President 
of  the  Silk  Association,  and  for  various  samj)les  of  silk  I 
am  indebted  to  the  kindness  of  Mr.  Arnold  Conder  of 
Congleton.  My  pupil,  Mr.  Adolf  Jaffe,  has  zealously 
performed  a  number  of  these  experiments  and  of  those  now 
to  be  described. 

Estimation  of  Silk  in  Fabrics. 

Amongst  remarkable  suggestions  for  the  estimation 
of  silk  in  fabrics  I  may  mention  that  of  A.  Lidow 
(Berichte,  17,  Eef.  255),  who  states  that  melted  oxalic  acid 
can  be  used  to  separate  silk  from  wool  and  cotton,  as  it 
dissolves  the  former  and  leaves  the  two  latter  unaffected  I 
Another  chemist  suggests  the  use  of  strong  hydrochloric 
acid,  which  he  says  dissolves  silk  but  does  not  affect  cellu- 
lose ;  my  criticLsm  of  this  suggestion  consists  of  the  state- 
ment that  a  piece  of  cotton  lost  28  per  cent,  of  its  weight 
by  immersion  in  cold  strong  hydrochloric  acid. 

The  whole  question  of  the  estimation  of  silk,  wool, 
and  cotton  in  fabrics  is  much  more  difficult  than  most 
analysts  suppose.  It  is  practically  impossible  to  find  any 
reagent  for  the  solution  of  one  of  these  materials  without 
in  some  way  affecting  the  others. 

Dr.  C.  Otto  Weber  has  recently  shown  (this  Journal,  Feb- 
ruary 28,  1893)  that  boiling  alkaHne  solutions  have  a  very 
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considerable  action  upon  cellulose  owing  to  the  production 
of  au  oxycellulose,  or  probably  a  number  of  oxycelluloses. 
I  have  heard  that  ou  the  continent  some  chemists  esciaiate 
silk  in  plush  by  boiling  with  2  per  cent,  caustic  soda.  By 
this  method  lengthy  boiling  is  required,  and  when  I  state 
that  if  purified  cotton  is  boiled  for  half  an  hour  with  2  per 
cent,  caustic  soda  solution,  2  per  cent,  of  the  cellulose  is 
dissolved,  it  will  be  seen  that  such  a  process  ought  to  be 
abandoned.  We  find  that  cotton  loses  12  per  cent,  of  its 
weight  by  boiling  for  half  an  hour  with  12  per  cent,  caustic 
soda. 

A  solution  now  extensively  recommended  in  the  text- 
books is  made  as  follows  : — 16  grms.  of  copper  sulphate 
is  dissolved  in  from  140  to  160  cc.  of  water,  8  to  10  grms. 
of  pure  glycerin  is  added,  and  a  solution  of  caustic  soda  is 
gradually  poured  in  until  the  precipitate  first  formed 
dissolves,  excess  of  soda  being  avoided.  It  is  said  that 
this  solution  has  no  action  on  wool  and  cotton,  while  it 
readilv  dissolves  silk.  These  are  the  real  facts  of  the  case 
— Purified  cotton  heated  with  the  soda-copper  solution  for 
20  minutes  (the time  necessary  to  dissolve  silk  from  plush) 
loses  from  1  to  \^  per  cent,  of  its  weight,  and  becomes 
very  friable  and  dustN'.  This  is  perhaps  a  somewhat  par- 
donable result,  woollen  fabrics  treated  with  this  soda-copper 
solution  lost  from  9  to  16  per  cent,  of  their  weight ;  there- 
fore this  liquid  must  be  ruled  out  of  court  as  far  as  the 
analysis  of  fabrics  containing  wool  is  concerned. 

The  next  solution  used  for  estimating  silk  in  fabrics  is 
basic  zinc  chloride,  which  is  best  prepared  as  follows 
(Dr.  Pilsner's  "  Praxit;  des  Chemikers,"  p.  418)  :  — 
1,000  grms.  of  zinc  chloride,  40  grms.  of  zinc  oxide,  and 
850  cc.  of  water  are  mixed  and  heated  together  until  the 
solution  is  effected  ;  the  resulting  cold  solution  should  have 
a  specific  gravity  of  1'72.  I  find  that  it  is  necessary  to 
have  the  solution  sufficiently  basic  and  concentrated  if  even 
moderately  good  results  are  to  be  obtained.  | 

The  fabric  from  which  it  is  intended  to  remove  the  silk   ! 
is  plunged  two  or  three  times  into  the  boiling  zinc  chloride   ! 
solution,  the  whole    exposure  being   not   more    than    one 
minute. 

In  this  manner  the  losses  are —  1 

Per  Cent.  1 

Purified  cotton 0-45toO-GO  j 

Purified  wool I'a    to-2  | 

I 

This  solution   comes  well  within   the   realm  of    possible   ! 

reagents  for  separating  silk,  even  from  wool.  j 

The  fabrics  so  treated  are  purified  by  heating  with 
1  per  cent,  hydrochloric  acid  until  the  zinc  is  removed. 

Although  i  have  discovered  a  number  of  references  to 
ammoniacal  oxide  of  nickel  as  a  means  of  separating  silk 
from  wool  and  cotton,  I  have  been  unable  to  discover  any 
directions  for  the  preparations  of  the  solution. 

After  several  more  cr  less  unsuccessful  experiments,  I 
have  found  a  method  for  preparing  a  solution  which  gives 
excellent  results. 

Twenty  -  five  grms.  of  crystallised  nickel  sulphate  is 
dissolved  in  about  500  cc.  of  water ;  the  nickel  is  then  [ 
completely  precipitated  as  hydrate  by  caustic  soda ;  the 
hydrate  is  thoroughly  washed  with  water,  then  rinsed  into 
a  250  cc.  flask  with  125  cc.  of  water ;  the  flask  is  then 
filled  to  the  mark  with  0-880  ammonia  and  well  shaken. 
I  find  that  silk  dissolves  rapidly  even  in  the  cold  solution, 
a  desideratum,  as  will  be  admitted.  With  this  solution,  on 
exposure  for  two  minutes,  the  time  necessary  to  completely 
dissolve  silk  from  fabrics  other  than  plush,  the  losses 
are — 

Per  Cent. 

Purified  cotton 0'4o 

Purified  wool 0 'SS 

In  order  to  dissolve  silk  from  plush,  10  minutes  boiling 
in  connection  with  a  reflux  condenser  is  required;  in  this 
manner  cotton  loses  0*8  per  cent,  of  its  weight. 

For  the  analysis  of  plush  I  therefore  recommend  brief 
exposure  of  the  fabric  to  a  boiling  solution  of  basic  zinc 
chloride  (1'72  sp.  gr.),  but  for  the  estimation  of  silk  in 
light    fabrics,    particularly   if    wool    is    present,   the    best 


method  is  exposure  for  from  one  to  three  minutes  (according 
to  the  nature  of  the  material)  to  a  cold  solution  of 
ammoniacal  nickel  oxide  prepared  as  above  directed. 

A  plush  which  according  to  the  manufacturer's  state- 
ment contained  a  slight  excess  of  silk  over  the  cotton,  and 
which  by  picking  showed  a  similar  result,  gave  — 


Ammoniacal 

Kick  el 

Solution, 

Soda 

Copper 

Glycerin. 

Basic  Zinc 

Chloride 

(I-72sp.gr.). 

Moisture,  dye  and  finish. 
Silk 

U-34 

45 -CO 
4.3-06 

10-04 
47-015 
4-2 -90 

11-00 
45-00 

Cotton  

4t-00 

100-00 

100 -00 

100-00 

The  estimation  of  the  "  d^'c  and  finish "  admits  of  no 
very  general  method,  as  the  analyst  must  be  guided  by  the 
nature  of  the  mordants  and  dyes  present,  some  solvents 
being  preferable  to  others  in  special  cases.  General!}',  a 
preliminary  boiling  for  10  minutes  with  1  per  cent,  hydro- 
chloric acid  is  useful.  In  this  time  cotton  loses  0-4  per 
cent,  of  its  weight.  Three  per  cent,  hydroshloric  acid  on 
boiling  produces  a  too  great  action  ou  wool  and  cotton  to 
be  used  with  advantage. 

Metallic  mordants  are  for  the  most  part  not  removed  by 
this  method,  and  must  be  estimated  as  ash,  and  deducted 
from  the  other  results. 

It  is  also  advisable  to  boil  some  dyed  fiibrics  with 
methylated  spirit,  and  finally  with  ether,  to  remove  certain 
I  dyes  and  oleaginous  substances. 

A  woollen  and  silken  fabric,  after  thoroughly  cleansing 
j  from  extraneous  matter  and  drying,  gave — 


I 
Ammoniacal 
Nickel  Solution. 

Basic  Zinc 

Chloride. 

Silk 

2.V-t 
74-6 

27-0 

Wool 

73-0 

100-0 

100-0 

The  result  with  the  nickel  was  undoubtedly  accurate  ; 
the  zinc  chloride  had  excessively  acted  upon  the  wool. 
After  dissolving  the  silk  by  means  of  the  cold  ammoniacal 
nickel  solution,  in  the  case  of  fabrics  containing  wool,  silk, 
and  cotton,  the  fabric  is  digested  for  two  or  three  minutes 
in  a  boiling  solution  of  1  per  cent,  hydrochloric  acid  ;  it 
is  then  washed,  dried  and  weighed.  The  wool  is  separated 
from  the  cotton  by  boiling  for  about  seven  minutes  with  a 
2  per  cent,  solution  of  caustic  soda,  and  the  cotton  is  then 
washed,  dried  and  weighed.  The  superior  utility  of  the 
nickel  solution  over  the  other  solvents  for  silk  in  fabrics 
is  well  shown  in  the  following  analvses  :  — 


Actual  y  ^^„f}'. 
Prpop,,t  moniacal 
iresent.     j^rj  j^  j 


Silk.... 
Wool. . 
Cotton 


5-84 
76-31 

17-85 


Zinc 
Chloride. 


Soda- 

Copper- 

.  Glycerin. 


5-92 
76*58 
17-50 


100-00         100-00 


5-52 
80-08 
14-40 


100-00 


18-80 
r4-05 
17-15 


100-00 


The  material  was  but  very  superficially  dyed  and  its 
constituent  fibres  were  easily  separated  and  weighed.  It 
will  be  observed  that  the  only  all-round  reli-able  results  are 
with  the  nickel  solution  ;  the  wool  is  :i\  per  cent,  too  high 
and  the  cotton  :?^  per  cent,  too  low  with  the  zinc  chloride, 
while    with    the   soda-copper-glycerin  solution   the    silk  is 
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tbreo  times  too  high  and  the  wool  12  \)er  cent,  too  low.  I 
believe  these  results  are  of  sutiicient  iiiiportantre  to  he  con- 
sidereil  by  iinalvsts  who  have  to  deal  with  fabrics. 

It  IS  perliai)S  scarcely  necessary  to  add  that  all  these  basic 
solutions  dissolve  silk  because  they  dissociate  the  aiuido- 
anhydride  of  which  it  is  composed  aud  form  soluble  metallic 
tiniido  compounds. 

Discussion. 

The  CiiMitM^N  remarked  that  he  was  always  inclined  to 
he  sceptical  about  constitutional  formuhe  for  such  compli- 
cated substances  as  fibroin  and  albumen.  It  was,  indeed, 
often  jiossible  to  infer  the  existence  of  certain  groups  in  the 
molecules  of  these  conii)ounds,  but  it  was  iniprobal)le  that 
we  shoidd  be  able  to  completely  determine  their  constitution 
with  the  present  means  at  our  disi)osal ;  some  new  method 
of  attackinij  the  problem  would  first  have  to  be  devised. 
Hut  of  course  every  experimental  fact  bearing  upon  the 
ipiestion  was  to  be  welcomed.  Mr.  ]{ichardson  had  been 
n>oJ crate  in  his  conclusions  and  refrained  from  doing 
anything  like  what  he  had  once  seen  done  by  a  chemist,  who, 
on  the  basis  of  a  single  reaction,  constructed  a  structural 
formula  foi  albumen  which,  covered  two  large  black-boards. 

Mr.  ii.  W.  Si.ATrKu  commented  upon  the  great  difficulty 
of  obtaining  suitable  solvents  by  which  to  effect  the  separa- 
tion of  silk,  wool,  and  cotton,  aud  congratulated  3Ir. 
Richardson  upon  his  discovery  of  a  new  solvent  of  this 
kind.  He  himself  had  at  one  time  used  soda  and  potash 
(in  plush  analysis)  as  is  still  fretpiently  done  on  the 
continent,  where  .solutions  as  strong  as  10  per  cent,  are 
employed.  In  experiments  made  •with  the  plain  cotton 
backing  of  plush  fabrics,  he  had  found  that  the  material 
suffered  a  loss  of  10 — 11  per  cent,  when  boiled  for  10 
minutes  Avith  10  per  cent,  potash,  and  the  result  was  practi- 
call}'  the  same,  whether  the  material  was  previously  washed 
quite  free  from  acid,  or  a  trace  of  acid  left.  For  separating 
silk  from  cotton  he  used  eopper-glycerine-soda  solution,  and 
always  obtained  good  results.  Was  not  soap  a  better 
material  for  removing  the  gum  than  soda  ? 

.Mr.  Eaavsox  asked  if  the  numerical  results  quoted  were  the 
means  obtained  from  a  number  of  experiments.  Aud  whether 
the  material  experimented  on  was  dried  at  100°  or  only  air- 
dned.  If  the  latter,  the  variation  in  the  weights  of  air-dried 
fabrics  was  so  great  that,  in  comparison  with  this  variation, 
the  small  differences  between  the  weights  of  wool  dissohed 
by  ammoniacal  nickel  hydrate  and  basic  zinc  chloride  would 
not  be  large  enough  for  any  meaning  to  be  attached  to 
them.  Caustic  sod.i  had  a  remarkable  effect  upon  cotton 
after  it  had  been  first  treated  with  hydrochloric  acid.  In 
some  experiments  carried  out  a  few  years  ago,  he  had  found 
cotton  to  lose  from  5  to  10  per  cent,  by  this  treatment.  He 
was  of  opinion  that  evt^n  2  per  cent,  potash  was  too  strong ; 
to  dissolve  pure  wool  he  foimd  a  1  per  cent,  solution  quite 
strong  enough  when  boiled  for  10  minutes,  and  the  loss  of 
cotton  was  but  slight. 

Mr.  Glexdixnixg  suggested  that  silk  might  not  behave 
as  a  homogeneous  substance  towards  reagents,  but  as  a 
mixture  of  fibroin  and  ser'cin,  each  reacting  separately  and 
differently  with  acids  and  alkalis. 

The  methods  of  separating  bodies  of  the  albumen  class 
were  certainly  very  crude  ;  no  sharp  line  could  for  instance 
be  drawn  between  coagulable  and  non-coagulable  albu- 
minoids, whilst  those  who  still  placed  confidence  in  the 
present  imperfect  methods  of  separation  were  constrained  to 
express  a  certain  variable  quantity  of  an  albuminoid  body 
5is  "  unknown  nitrogenous  matter.'' 

Mr.  Faiklev  asked  if  some  difficulties  might  not  be 
avoided  b}-  using  a  solution  stronger  than  2  per  cent,  but  at 
a  temperature  lower  than  the  boiling  point,  e.g.  80°  C. 

Mr.  Pkocteu  remarked  that  Reimer  had  proposed 
formuhe  for  the  fibre  and  cementing  matter  of  hide  which 
were  related  to  one  another  in  a  similar  manner  to  those 
proposed  by  Cramer  for  the  fibroin  and  sericiu  of  silk,  which 
assumed  an  absorption  of  oxygeii  in  the  conversion,  where  a  , 
simple  hydration  was  much  more  in  accordance  with  his  i 
analytical    figures.       Preconceived    notions    were    aj)t    to   | 


influence  the  interpretation  of  results.     Had  Mr.  Richardson 
tried  the  alkaline  sulphides  as  Bolvcnts  for  wool? 

-Mr.  ]{i(iiAiu>sox,  in  reply,  said  that  in  his  investigation 
he  had  purjiosely  left  the  albimiinoids  untouched,  and  he 
regarded  the  elucidation  of  their  structure  as  a  present 
impossibility,  but  of  the  constitution  of  silk  fibre  he  thought 
some  knowledge  might  be  obtained.  With  reference  to 
the  Chairman's  scei>ticism  it  should  not  be  forgotten  that 
a  similar   attitude  might  have   been  assumed   towards  the 

investigation   of  those   complex   molecules— the   sugars 

which  have  been  synthesisod  through  the  splendid  labours 
of  the  Fischers,  hike  Mr.  Rawson,  he  had  found  that 
potash  occasioned  a  much  jrreater  loss  of  cotton  after 
previous  treatment  of  the  material  with  hydrochloric  acid. 
Perhaps  it  would  be  better  to  carry  out  the  solution  of  the 
wool  in  a  current  of  hydrogen,  as  Weber  had  shown  that 
the  solution  of  cellulose  is  due  to  an  absolute  oxidation. 
Plush  backs  were  much  harder  than  most  cotton  fabrics, 
and  with  them  successive  treatment  with  acid  and  the  soda- 
copper-glycerin  solution  gave  good  results,  but  this  solution 
was  not  to  be  recommended  for  use  with  other  cotton  goods, 
and  wool  especially  is  dissolved  by  it  in  large  amount.  It 
was  only  in  the  case  of  plush  that  the  results  with  the 
nickel  and  zinc  solutions  exhibited  but  slight  differences. 
The  results  (juoted  in  tha  paper  represented  the  mean  of 
many  experiments.  He  was  surprised  that  a  1  per  cent, 
potash  solution  was  strong  enough  to  dissolve  wool  when 
the  boiling  was  continued  only  10  minutes ;  in  his  experience 
at  least  :50  minutes  was  necessaiy  with  such  a  solution,  but 
much  depended  on  the  nature  of  the  material  submitted  to 
analysis.  He  had  tried  strong  solutions  at  temperatures 
below  100^,  but  the  wool  was  then  converted  into  a  slimy 
substance  and  dissolved  but  slowly ;  it  was  best  to  use  a 
2  per  cent,  alkali  solution  and  boil  for  7  minutes.  Fibroin 
aud  sericiu  were  similar  chemical  compounds  and  the 
action  of  reagents  on  them  probably  similar.  Wool  would 
not  dissolve  in  cold  alkali  even  as  strong  as  10  per  cent. ; 
it  was  only  rendered  slimy.  To  remove  the  silk-gum 
he  generally  used  soap,  but  to  ensure  the  complete  removal 
of  the  sericin  he  used  cold  2  per  cent,  potash,  which  did 
not  chemically  decompose  Ihe  fibroin.  In  his  formula 
there  was  no  question  of  the  absorption  of  a  molecule  of 
oxygen.  He  had  no  experience  of  the  alkaline  sulphides 
as  solveuts  of  wool.  With  reference  to  Air.  Rawsou's 
question  as  to  the  condition  of  the  fabrics  on  weighing,  he 
would  add  that  he  always  dried  at  100'  C,  as  equivocal 
results  may  be  obtained  by  the  method  of  exposure  before 
weighing.  In  some  cases  it  is  necessary  to  take  the  greater 
hygroscopicit^-  of  wool  and  .silk  than  cotton  into  account. 
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Meet'mq  held    in  the  Societies'  Rooms,  207,  Bath  Street, 


Glasgow,  on  Tuesday,  May  2nd,  1893. 


PROF.    EDMUXD    J.    MILLS    IN   THE    CHAIR. 


NEW  ASPECTS  OF  PHENOLPHTHALEIN  AS  AX 
INDICATOR. 

BY    R,    T.    THOMSOX,  F.I.C. 

The  researches  on  indicators  which  have  heen  carried  out 
of  late  years  show  the  futility  of  speaking  of  the  neutrality, 
acidity,"  or  alkalinity  of  a  solution  in  absolute  terms,  as  the 
results  of  a  large  number  of  experiments  go  to  show  that 
the  conditions  of  testing,  as  well  as  the  indicator  employed, 
must  be  carefully  registered.  Thus,  among  other  facts  of  a 
similar  class,  I  had  occasion  to  show  that  when  sulphurous 
acid  was  titrated  with  caustic  soda,  a  wide  difference, 
amounting  to  half  of  the  total  acid  present,  was  observed 
between  the  indications  of  phenol phthalein  and  methyl- 
orange  respectively  ;  and  also  that  in  a  hot  solution  the 
end-reaction  was  both  altered  and  vitiated.  Such  an 
experiment  shows  the  effect  of  difference  of  indicator  and 
difference  of  condition  as  regards  temperature.  But  there 
is  another  class  of  facts  of  which  special  note  has  not  yet 
been  taken,  and  which  refers  to  the  alteration  of  the  point 
neutral  to  phenolphthalein  caused  by  the  addition  or 
presence  of  certain  neutral  substances  in  the  solution  being 
titrated.  It  is  a  well-known  fact  that  if  an  alcoholic  solution 
of  soap  neutral  to  phenolphthalein  is  diluted  freely  with 
water,  the  solution  becomes  strongly  alkaline  to  that 
indicator,  and  the  same  is  true  of  a  glycerin  solution  of 
soap.  This  has  been  generally  explained  by  assuming  that 
ou  dilution  acid  soap  was  precipitated  and  basic  soap 
remained  in  solution,  thus  accounting  for  the  change  from 
a  neutral  to  an  alkaline  reaction.  It  is  doubtful,  however, 
whether  this  theory  gives  a  full  explanation  of  the  pheno- 
menon, as  I  have  observed  the  same  thing  taking  place 
with  salts  produced  from  weak  mineral  acids,  and  in 
circumstances  precluding  the  correctness  of  any  similar 
theory.  Thus  if  we  take  a  strong  solution  of  borax,  colour 
it  by  adding  some  phenolphthalein,  then  add  dilute  sulphuric 
acid  until  the  pink  colour  is  just  gone,  and  finally  dilute 
freely  with  water,  it  will  be  found  that  on  performing  the 
last  "operation  the  pink  colour  will  return.  The  further 
addition  of  acid  will  now  prove  that  alkali  has  been  produced 
in  considerable  quantity  by  simple  dilution  with  water.  If 
the  neutralized  strong  solution  were  diluted  with  a  limited 
(juantitv  of  water  until  a  distinct  pink  is  developed,  then 
this  co'lour  discharged  by  addition  of  more  acid,  it  will  be 
found  that  further  dilutio"n  with  water  again  brings  out  an 
alkahne  reaction,  and  so  ou,  up  to  a  certain  point  at  le.st. 
Solutions  of  soap  behave  in  the  same  manner  towards 
phenolphthalein  when  diluted  with  water,  and  the  extent  to 
which  soaps  decompose  in  this  way  with  different  propor- 
tions of  water  has  been  worked  out  by  Messrs.  Wright  and 
Thompson  (this  Journal,  1885,  630).  I  have  observed  a 
similar  reappearance  of  alkaline  reaction  towards  phenol- 
phthalein with  sodium  silicate  and  sodium  arsenite  when 
the  previously  neutralised  and  moderately  strong  solutions 
of  these  salts  were  diluted  with  water. 

On  what  principle,  then,  can  these  facts  be  explained  ? 

In  the  case  of  the  mineral  salts  it  is  quite  plain  that  the 

theory  of  the  production  of  an  insoluble  acid  salt  and  a 

soluble    basic    salt    cannot  be    applied,   as    no    insoluble 

compound  is  formed.     It  is  probable  that  the  salt  is  reall}' 

decomposed  to  a  greater  extent  as  the  dilution  with  water 

proceeds,  and  that  the  strong  base  being  set  free  exerts  a 

greater  influence  on  the  indicator  than  the  weak  acid,  and 

an  alkaline  reaction  is  the  result.     Such  a  view  would  be 

corroborated  if  a  converse  case  were  established,  that  is,  if  a 

neutralized  compound  of  a  weaker  base  and  a  stronger  acid 

gave  rise  to  a   more  acid  solution   on  dilution  v/ith  water. 

This  is  actually  what  occurs  with  sulphate  of  ammonium. 

If  phenolphthalein  be  added  to  a  moderately  strong  solution 

of  that  salt,  and  then  sodium  hydrate  until  a  distin?t   pink 


colour  appears,  and  finally  the  solution  be  diluted  with 
water,  the  pink  colour  will  disappear,  and  before  it  can  be 
restored  an  appreciable  quantity  of  sodium  h^-drate  will 
have  to  be  added.  In  this  case  it  would  appear  as  if  the 
ammonium  sulphate  had  decomposed  by  dilution  with 
water,  and  that  the  stronger  acid  liberated  had  overcome 
the  influence  of  the  comparatively  weaker  base. 

It  is  worthy  of  note  that,  so  far  as  tests  have  been  made, 
these  peculiarities  are  only  observed  in  cases  where  the  end- 
reaction  is  of  an  eminently  unsatisfactor3- character  Wheu 
sharph"  defined  end-reactions  are  obtained,  as,  for  instance, 
in  the  titration  of  sulphurous,  phosphoric,  and  arsenic  acids, 
no  alkaline  reaction  is  developed  on  diluting  the  neutralized 
solution  with  water.  Of  course  it  does  not  follow  that 
these  compounds  are  not  decomposed  by  water  becauss 
phenolphttialein  does  not  show  it,  any  more  than  we  would 
assume  that  ammonium  sulphate  was  not  decomposed 
because  methyl-orange  did  not  exhibit  the  peculiarity  that 
phenolphthalein  does. 

It  is  a  generally  recognised  fact  that  while  water  de- 
composes soap,  alcohol  or  glycerin  when  added  in  sufficient 
quantity  will  cause  re-combination,  as  is  evidenced  by  the 
pink  colour  of  phenolphthalein  being  bleached  when  this 
treatment  is  resorted  to.  The  same  thing  may  be  observed 
by  dissolving  a  little  boric  acid  in  water,  adding  phenol- 
phthalein and  then  caustic  soda  until  a  distinct  pink  colour 
is  produced.  If  to  this  mixture  some  glycerin  be  added 
the  pink  colour  will  disappear  at  once,  and  a  considerable 
quautit}'  of  caustic  soda  will  be  required  to  restore  it.  In 
a  foraier  paper  I  had  occasion  to  show  that  when  boric 
acid  was  titrated  with  caustic  soda  in  a  water  solution,  the 
end-reaction  was  so  indefinite  as  to  be  entirelj*  useless  fo" 
accurate  anahsis  ;  but  recently  I  observed  that  when  a 
certain  proportion  of  glycerin  was  present  the  end-reaction 
was  quite  sharp  and  reliable.  Some  experiments  were  made 
Avith  the  view  of  noting  the  effec:  of  various  proportions  of 
glycerin  on  the  titration  of  boric  acid  with  sodium  hydrate 
when  phenolphthalein  was  emp'oyed  as  indicator.  For 
each  test  0*1  grm.  of  pure  crystallised  boric  acid,  dissolved 
in  water  and  glycerin  in  the  various  proportions  given  in 
the  following  table,  was  employed,  and  the  determination 
was  mad^  with  fifth-normal  sodium  hydrate.  The  following 
results  were  obtained:  — 

Table  I.— Showixg  Results  of  Tituation  or  0-1  grm. 
of  Boitic  Acid  in  Solutions  containing  varying  pro- 
portions of  Gltceiux  and  Water. 


1 

Grms.  of 
Glycerin 
present. 

Cc.of 
"Water 
present. 

'      Cc.of 

i^'  XaOH 
5 

Iconsumert. 

Grm.  of 
H3BO3 
found. 

Natiu-e  of  tlie  End- 
Reaction. 

None 

42-5 

1-0 

0-0124 

Extremely  indistinct. 

10 

41-5 

4-9 

0-0608 

Very  indistinct. 

i-o 

40-0 

1        6-S 

1 

0-0843 

„ 

.5-0 

37 -.5 

j        7-8 

0-0967 

Indistinct, 

10-0 

32-5 

8-0 

0-0992 

Not  very  distinct. 

15-0 

27-5 

!        8-1 

0-1004 

Very  distinct. 

20-0 

22-5 

8-1 

0-1004 

>. 

25-0 

17-5 

1 

8-1 

0-iow 

" 

In  the  last  three  experiments  one  drop  of  the  *.  soda 

was  quite  sufficient  to  give  a  distinct  end-reaction  when  the 
neutral  point  was  reached,  while  another  drop  added 
corroborated  this  reading  by  intensifying  the  pink  colour. 
It  will  be  observed  from  these  results  that  even  when 
glycerin  is  present  in  the  solution  to  the  extent  of  2  per 
cent,  it  has  a  remarkable  effect  in  increasing  the  apparent 
acidity,  although  the  end-reaction  remains  indistinct.  As 
the  percentage  of  gh'cerin  is  increased  the  apparent  acidity 
also  increases,  until  when  about  :?0  per  cent,  of  the  glycerin 
is  emplo3ed,  the  compound  XaBO^  is  produced  by  titration 
with  soda,  just  at  the  point  when  the  red  colour  showing 
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alkalinity  is  developed.  Increase  of  glycerin,  up  to  about 
')()  i)cr  cent,  of  the  total  solution,  has  no  further  effect,  so 
tliat  the  point  to  be  observed  in  a  successful  determination 
of  boric  acid  in  this  way  is  that  the  solution  after  titration 
is  completed  ought  to  contain  about  30  per  cent,  of  glycerin 
at  least. 

Other  substances  which  show  much  greater  acidify  in 
glycerin  than  in  water  solution  are  arsenious  and  silicic 
ai'ids  and  ammonium  sulphate.  I5ut  even  in  a  stronger 
glycerin  solution  than  .50  per  cent,  the  end-reaction  with 
each  of  these  is  still  very  indistinct,  and  uo  definite  salt 
appears  to  be  produced  when  that  point  is  reached  in  the 
titration. 

Again,  in  addition  to  glycerin  there  are  other  substances 
which  confer  greater  apparent  acidity  on  bone  acid. 
Curiously  euounh  alcohol  has  only  a  slight  effect  in  this 
direction,  thus  differing  in  this  respect  from  its  action  on  the 
fatty  acids.  It  was  found  that  70  per  cent,  of  alcohol  had 
not  more  than  one-fourth  of  the  influence  of  2  per  cent,  of 
glycerin.  The  only  other  substances  tested  were  starch- 
glucose  and  cane-sugar,  the  result  being  that  both  were 
found  to  have  marked  power  in  raising  the  acidity  of  boric 
acid.  The  results  obtained  with  cane-sugar  are  embodied  in 
the  following  table  : — 

Tvnr.i;  I[. — Showing  Results  of  Titkation  of  0-1  grm. 
of  Bouic  Acid  in  Solutions  containing  varying  pro- 
portions of  C-VNE-ScGAR  and  Water. 


(inns, 
of  Cane 

SiiK.'ir 
present. 


5 

10 
1.5 

20 


Cc.of 
Water 
present. 


Cc.  of 

?,XaOH 

a 

consumed. 


Grm.  of 
KsBOs 
found. 


Nature  of  the  End- 
Reaction. 


20 

20 
20 
20 


3-8 
5-C, 
6-7 
7-0 


"0471      Very  hidistuict. 
•0(594 

Indistinct. 


Starch  glucose  gave  similar  results  to  those  obtained 
■with  cane-sugar. 

To  determine  boric  acid  in  articles  of  commerce  it  will 
then  be  necessary  to  use  methyl- orange,  to  which  indicator 
I  formerly  showed  boric  acid  to  be  perfectly  neutral.  To 
determine  boric  acid  in  borax  dissolve  1  grm.  of  the  latter 
in  water,  add  a  little  methyl-orauge,  and  then  dilute 
sulphuric  acid  till  the  piuk  colour  just  appears.  Boil  for  a 
short  time  to  expel  carbonic  acid,  cool,  and  add  normal 
or  fifth-normal  sodium  hydrate  till  the  pink  colour  of  the 
methyl-orange  (a  little  more  of  which  should  be  added  if 
necessary)  just  assumes  a  pure  yellow  tinge.  At  this  stage 
all  the  boric  acid  will  exist  in  the  free  state.  Add  glycerin 
in  such  proportion  that  the  total  solution  after  titration  will 
contain  30  per  cent,  at  least,then  add  a  little  phenolphthalein, 
and  lastly  normal  or  fifth-normal  sodium  hydrate  from  a 
burette  until  a  permanent  pink  colour  is  produced.  More 
glycerin  may  be  added  during  the  estimation  if  it  is  found 
necessary.  The  proportion  of  boric  acid  jjresent  is  calcu- 
lated from  the  number  of  cc.  of  sodium  hydrate  consumed, 
the  following  being  the  strength  of  normal  caustic  soda:  — 

1  cc.  normal  NaOH  =  0-0620  grm.  H3BO3 

Ice.  do.  =  0-0505  grm.  Na.^B^Oj 

1  cc.  do.  =  0-0955  grm.  ISIa^B^Oy  +  10H„0 

In  the  case  of  boric  acid  of  commerce,  whicirgeuerally 
contains  salts  of  ammonium,  1  grm.  may  be  dissolved  in 
hot  water,  a  slight  excess  of  sodium  carbonate  added,  and 
the  solution  boiled  down  to  about  half  its  bulk  to  expel 
ammonia.  Any  precipitate  which  appears  may  then  be 
filtered  off,  and  the  filtrate  titrated  as  already  described. 

The  method  niay  also  be  applied  to  boracitc  or  borate  of 
lime  by  dissolving  Igrni.  of  either  of  these  minerals  iu 
dilute  hydrochloric  acid  with  the  aid  of  heat,  nearly  neutra- 
lizing wiih  caustic  soda,  boiling  to  expel  carbonic  acid, 
cooling,  exactly  neutralizing  to  methyI-orange,and  continuing 
the  determination  as  in  borax.  If  much  iron  is  present, 
however,   it  may  he  removed    by   a    proliminniy    treatment 


with  carbonate  of  sodium  and  removal  of  oxide  of  iron  ns 
well  as  the  carbonates  of  calcium  and  magnesium  by 
filtration. 

1  have  also  attempted  to  apply  the  process  to  the  esti- 
mation of  boric  acid  in  milk  and  other  foodstuffs.  This  of 
course  necessitates  the  removal  of  phosphoric  acid  from  the 
ash  of  the  milk,  f(5r  which  purpose-  I  have  found  a  barium 
salt  to  be  a  successful  precipitant,  and  if  the  solution  be 
sufficiently  dilute  will  leave  the  boric  acid  in  solution.  [ 
have  not  y(,-t  completed  my  experiments  on  this  point. 

I)j.sci;hsio\. 

The  Cjiaiuman  c«jngratulated  Mr.  Thomson,  not  only 
for  having  so  admirably  overcome  the  difliculty  of  accuraU-ly 
titrating  boric  acid,  but  also  for  having  contributed  to  the 
knowledge  of  the  dynamics  of  solution.  It  seemed  to  him 
that  the  viscosity  of  the  solutions  had  much  to  do  with  the 
excellence  of  the  results  attained  by  Mr.  Thomson  in  his 
experiments.  He  ventured  to  suggest  that  by  the  use  of 
saponin  similar  results  would  be  obtained  without  the 
necessity  of  having  so  large  a  quantity  of  extraneous 
matter  in  the  solution.  The  method  appeared  to  him  to  be 
specially  applicable  to  the  estimation  of  the  acidity  of 
potable  waters,  the  accurate  estimation  of  which  was  a 
problem  of  extreme  difficulty. 

Mr.  Hamilton  asked  if,  from  the  results  of  his  researches, 
Mr.  Thomson  could  give  a  satisfactory  definition  of  a 
neutral  salt. 

Mr.  Thomson,  replying,  said  he  was  unable  to  comply 
with  Mr.  Hamilton's  request.  He  thanked  the  Chairman 
for  drawing  attention  to  the  viscosity  of  the  solutions  as 
being  the  probable  cause  of  the  vari.itions  in  the  results  of 
titration.  He  would  certainly  investigate  the  matter 
further,  because  he  had  noticed  that  mobile  liquids,  such  as 
alcohol,  did  not  increase  the  aciditv. 


Comiminuattcin* 


CAEBON  DEPOSITS  ON  GAS  BURNERS. 

BY    E.    G.    LOVE,    PH.D. 

The  formation  of  hard,  carbonaceous  deposits  iu  the  slits 
of  steatite  flat-flame  burners  is  one  of  the  annoyances  which 
many  gas  engineers  in  the  United  States  have  encountered. 

The  difficulty  first  shows  itself  in  the  ragged  outline  of 
the  flame.  This  increases,  more  or  less  rapidly,  until  the 
flame  is  very  much  forked,  and  ultimately  the  slit  is 
practically  closed.  The  holes  of  the  fish-tail  burner  appear 
to  offer  less  favourable  conditions  for  this  deposit  than  the 
slits  of  the  different  types  of  bat-wing  burners. 

The  remedy  commonly  applied  is  to  cut  out  the  deposit 
with  a  fine  saw  or  steel  ribbon,  but  this  is  never  satisfactory-, 
for  even  if  the  slit  itself  is  well  cleared  the  inner  chamber 
of  the  burner  tip  usually  retains  so  much  of  the  deposit  as 
to  interfere  with  the  proper  flow  of  the  gas.  The  deposit 
is  very  hard,  and  if  it  exists  in  any  considerable  quantity 
the  chances  are  that  the  tip  will  be  broken  in  the  effort  to 
clean  it. 

This  difficulty  is  so  serious  in  some  places  as  to  necessitate 
the  substitution  of  a  metal  tip  in  place  of  the  steatite,  the 
former,  so  far  as  I  know,  not  being  subject  to  these  deposits. 

The  most  interesting  fact  connected  with  these  deposits  is 
that  sometimes  they  are  not  confined  to  the  burner  slit,  but 
grow  up  into  the  flame  on  the  outside  of  the  burner  itself. 
These  cTowths  are  most  commonly  found  on  burners  con- 
suming the  earburetted  water-gas,  although  occasionally 
they  occur  when  coal-gas  of  high  candle  power  is  used, 
especially  if  naphtha  is  employed  as  an  enricher. 
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The  growth  first  apjjears  as  a  fine  black  splinter  attached 
to  the  edge  of  the  slit,  but  as  it  grows  it  spreads  out  into 
some  curious  shape,  increasing  in  size  until  the  weight 
becomes  too  gi-eat  for  the  delicate  pedicel  and  it  falls  off, 
or  from  some  change  in  the  conditions  it  gradually  wastes 
away. 

Occasionally  it  grows  up  in  a  single  night,  but  usually  it 
is  several  days  in  forming.  The  average  height  of  these 
growths  is  perhaps  about  one-half  inch,  and  the  weight 
from  one-half  to  one  grain.  Several  years  ago  I  raised  one 
which  was  nearly  an  inch  high  and  weighed  2  ■  6  grains,  but 
it  is  very  seldom  they  grow  to  that  size. 

Up  to  the  present  time  I  have  not  been  able  to  find  any 
satisfactory  explanation  for  the  formation  of  these  curious 
growths,  but  I  am  hoping  that  a  line  of  experiments  which 
I  am  following  out  will  throw  some  light  upon  the  matter. 

The  immediate  cause  of  the  deposit  is  the  dissociation  of 
hydrocarbons  at  the  high  temperature  attained  in  the 
steatite  tip,  and  is  doubtless  similar  to  the  deposition  of 
carbon  in  the  retorts  used  for  "  fixing  "  the  naphtha  vapours. 
This,  however  does  not  explain  the  conditions  necessary  to 
the  formation.  Thej'  are  not,  as  might  be  supposed,  the 
most  common  in  those  gases  having  the  highest  candle 
power  and  containing  the  largest  quantity  of  hydrocarbon 
vapour.  Neither  can  they  be  depended  upon  in  a  gas  which 
has  shown  a  tendency  to  produce  them.  Thej^  may  grow,  one 
after  another,  for  a  month,  and  suddenly  the  deposits  will 
stop,  and  not  reappear  for  several  months,  or  even  years. 
Some  ten  years  ago  one  of  the  gases  in  New  York  City  pro- 
duced some  very  large  deposits  for  about  a  month,  but  since 
that  there  has  not  been  a  trace  of  any. 

These  growths  are  composed  practically  of  pure  carbon  ; 
they  are  entirely  consumed  on  ignition,  and  are  free  from 
iron,  which  would  not  be  the  case  if  iron  carbonyl  had  a 
part  in  their  formation. 

The  accompanying  diagrams  show  the  general  character 
of  these  growths.  Each  group  of  four  represents  a  single 
deposit  photographed  at  different  stages  of  its  growth, 
and  in  both  cases  the  deposits  dropped  off  soon  after  the 
photographs  were  taken. 

In  general  they  were  of  a  dull  black  colour,  but  small 
portions  of  each  had  a  bright  metallic  lustre  much  resem- 
bling silver,  and  when  examined  microscopically  showed  a 
beautifully  concretionary  structure. 
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L-GENEEAL  PLANT.  APPARATUS.  AND 
MACHINERY. 

Boiler  Explosions  in  Germany  during  1891.     Chem.  Zeit, 

16,  1356—1357. 
During  1891  ten  boiler  explosions  took  place  in  Germany, 
besides  one  explosion  of  a  steam-heater.     These  explosions 
•were  in  aU  probability  due — 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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In  6  cases  to  water  bcinp  allowed  to  get  too  low. 
„  1  case  to  age  of  boiler  (:{G  years  in  use). 
,,  1     „     to  excessive  pressure. 
„  1     „     to  combined  effect  of  great  age,  excessive  work, 

and  high  pressure. 
„  1     „     to  inferior  material  of  which  boiler  was  made. 
Ten  persons  were  injured  by  these  explosions,  of  whom 
three  died. 

The  low  water-level  causing  so  many  explosions  was  due 
apparently  in  all  cases  but  one  to  the  gauge-glasses  not 
Bhowiiig  the  actual  water-level  in  the  boiler  through 
lnH'oming  blocked  with  dirt  or  scale. — K.  K.  M. 


PATENTS. 


Improved  Apparatus  for  Dyeing  or  Chemically  Treating 
and  Drying  Paper,  Felt,  and  other  Fabrics.  W.  Searle 
ai\d  W.  H.  Elliott,  London.  Eng.  Pat.  2096,  Februarys, 
1892. 

TiiK  proposed  machine  is  for  saturating  tissue  paper  with 
a  solution  of  any  subsUvnce  and  for  drying  the  said  paper 
after  saturation.  It  is  also  applicable  to  dyeing,  drying, 
damping,  dressing,  starching  and  varnishing  paper  and 
felted,  woven,  or  knitted  fabrics.  The  patentees  claim  the 
combination  of  an  endless  web  or  blanket  in  contact  with 
a  heated  roller  with  a  series  of  adjustable  guiding  rollers, 
and  the  combination  of  a  heated  drying  roller,  a  saturating 
roller,  a  bath  for  containing  the  solution,  rollers  for  trans- 
ferring it,  and  an  endless  web  or  blanket. — Ed.  T. 


Improvements  in  Means  for  Operating  the  Cocks  and 
I'alres  of  Cylinders  and  Vessels  containing  Gases  under 
Pressure.  "  The  Manchester  Oxygen  Company,  Limited," 
and  W.  M.  Jackson,  Manchester,  Eng.  Pat.  7125,  April 
13,  1892. 

Thk  subject  of  this  invention  is  a  portable  and  easily  applied 
and  removed  means  or  device  for  securing  a  slow  and 
certain  opening  of  the  cocks  and  valves  of  vessels,  such  as 
gas  cylinders  or  bottles  containing  gases  under  pressure. 
For  this  purpose  the  employment  of  "  a  worm  and  worm 
wheel  or  quadrant  or  other  analogous  or  equivalent  arrange- 
ment "  is  claimed,  as  also  the  improved  portable  and  easily 
applied  and  removed  "shackle  bracket  furnished  with  a  worm 
or  worm  quadrant "  and  carrying  the  outlet  attachments 
for  slowly  turning  the  valves  and  cocks  of  cylinders  of 
compressed  gas  as  described  at  lengthand  illustrated. — O.  H. 


Process  of  and  Apparatus  for  effecting  the  Concentration 
and  Separation  of  Solids.  J.  A.  Mays,  London.  Eng. 
Pat.  9234,  May  16,  1892. 

In  this  invention  centrifugal  force  is  introduced  to  assist  the 
action  of  gravity  employed  in  ordinary  "  frue  vanners " 
for  separating  the  "  concentrates  "  of  ores  from  the  "  tail- 
ings.'' The  apparatus  proposed  for  the  purpose  is  repre- 
sented in  the  accompanying  illustration. 


Within  the  rotary  drum  D  of  a  centrifugal  machine 
constructed  for  the  pur[>ose,  are  disposed,  equidistant  from 
the  axis,  a  lunnlxr  of  travelling  belts  (i,  the  inner  surfaces 
of  which  are  made  to  travel  in  a  flownwurd  direction  whilst 
the  drum  rotates  around  its  axis.  The  pulp  of  ore  and 
water  reaches  the  belt  from  the  funnel  E  through  the 
pipes  e,  el,  and  e2,  whilst  the  stream  of  water  for  washing 
away  the  lighter  materials  reaches  the  belt  through  the 
pipes/,  /I,  and /2.  The  concentrates  pass  round  the 
bottom  of  the  belt  (r  into  the  receiver  i\,  and  the  tailingn 
pass  over  the  top  roller  into  the  receiver  i,  whence  they  are 
removed  from  time  to  time.  Modifications  are  shown  of 
an  apparatus  with  continuous  action,  of  arrangements  for 
varying  the  motion  of  the  travelling  belt-;.  ;iii.l  f.f  ntli.r 
details. — H. 

Improvements  in  and  relating  to  Thermostats.  C.  de  Zang 
Howard,  Syracuse,  U.S.A.  Eng.  Pat.  23,89.5,  December 
27, 1892. 

The  improved  thermostat  consists  essentially  of  a  thermo- 
static plate  "  constructed  of  two  contiguous  sheets  of  a 
material  of  different  expansible  properties."  By  preference 
sheet  iron  and  hard  rubber  or  vTilcanite  rivetted  or  otherwise 
firmly  united,  are  emploj'ed.  The  plate  is  of  triangular 
shape  and  its  base  is  securely  fastened  to  any  fixed  support, 
while  the  apex  is  free  to  move  and  is  connected  to  a 
suitably  weighted  damper,  so  that  expansion  of  the  plate, 
caused  by  increase  of  temperature,  allows  the  damper  to 
automatically  close.  When  the  temperature  falls  the 
contraction  of  the  plate  raises  or  opens  the  damper. — (>,  II. 


Improvements  in  and  Apparatus  for  Separating  by  means 
of  Lightly  Compressed  Air  Fluid  from  Solid  Substances, 
or  Lighter  from  Heavier  Particles  of  Liquid  Bodies. 
J.  Y.  Johnson,  London.  From  A.  Boinholdt  and  J. 
Glatz,  Brooklyn,  U.S.A.     Eng.  Pat.  145,  January  3, 1893. 

Ix  the  ordinary  process  it  requires  a  temperature  of  about 
150^  F.  to  distil  alcohol.  According  to  this  invention  the 
crude  spirit  is  placed  in  a  suitable  tank  or  vessel  adapted 
to  withstand  high  internal  pressure,  and  provided  with  an 
adjustable  valve  which  controls  the  outlet  or  escape  pipe, 
and  which  can  be  set  to  maintain  the  desired  pressure  in 
the  tank.  Air  is  then  forced  in  up  to  a  pressure  of  say 
300  lb.  The  liquid  may  be  warmed  by  heating  the  air,  or 
by  direct  heat  of  a  furnace  or  otherwise,  to  a  temperature 
of  about  100''  F. 

Under  these  conditions  the  air  passing  through  the 
liquid  becomes  saturated  or  impregnated  with  the  vapours 
thereof.  As  the  pressure  .increases  the  air  passes  more 
slowly  through  the  liquid,  remaining  for  a  considerable  time 
in  contact  therewith,  and  thus  becomes  completely  charged 
or  saturated. 

It  is  claimed  that  the  separation  of  the  lighter  from  the 
heavier  constituents  of  the  hquid  is  effected  at  a  temperature 
much  lower  than  that  ordinarily  required,  and  economy  of 
fuel  is  the  result,  and  condensation  of  the  vapours  is 
accomplished  more  easily  and  expeditiously  than  in  ordinary 
processes.  By  raising  the  pressure  above  the  limit  to  which 
the  valve  is  adjusted  the  air  saturated  with  vapour  is 
allowed  to  escape  into  a  condensing  vessel;  the  sudden 
expansion  causes  a  fall  of  temperature,  aiding  the  condensa- 
tion of  the  vapours  to  such  an  extent  that  but  little  water 
for  condensing  is  reqtiired. 

The  invention  is  not  limited  to  any  particular  degree  of 
temperature  or  pressure,  varied  within  certain  limits  and 
must  be  regulated  to  suit  the  particular  liquid  under 
treatment. 

The  same  principle  is  also  apphed  to  an  apparatus  called 
a  "pneumatic  press."  In  this  apparatus  solid  material, 
such  as  brewers'  grains,  is  placed  in  a  perforated  cylinder 
provided  with  perforated  shelves.  The  cylinder  is  enclosed 
in  a  vessel  capable  of  withstanding  a  pressure  of  at  least 
1,000  lb.  per  square  inch. 

The  modus  operandi  is  practically  the  same.     In  this  latter 
case  the  process  is  one  of  evaporation,  the  air  acts  as  a 
drying  medium  or  vehicle  and  becoming  saturated  with  the 
liquid,  carries  it  off,  either  as  vapour  or  in  suspension. 
^  —  ().  H. 
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Improvements  in  Apparatus  for    Heating   and    Cooling 

Fluids.       H.   D.    Fitzpatrick,   Glasgow.     From  F.   A. 

Kleemann,  Berlin,  Germany.     Eng.  Pat.  513,  January  10, 

1893. 

The  improved  apparatus  is  for  heating  and  cooling  liquids 

and  especially  such  as  are  apt  to  deposit  solid  matters. 

It  consists  of  a  hollow  chamher  A,  divided  by  a  horizontal 

partition  a  into  two  compartments  b,  c.     Inserted  in  the 

bottom  of  the  compartment  h  are  a  number  of  tubes  B 


closed  at  their  lower  ends,  and  in  each  of  these  tubes 
bangs  a  small  tube  g,  attached  to  the  partition  a,  and  in 
communication  with  the  upper  compartment  c.  The  inside 
tubes  are  open  at  both  ends  except  when  condensed  steam 
or  other  condensed  vapour  is  used  as  the  heating  or  cooling 
medium,  foot  valves  being  then  fitted  to  the  bottom  ends  to 
prevent  the  liquid  returning  to  the  tubes  B.  The  heating  or 
cooling  medium  enters  at  d,  and,  passing  consecutively 
through  compartment  h,  tubes  B  and  g,  and  compartment  c, 
leaves  at  li.  This  apparatus  is  suitably  inserted  into  and 
adjusted  to  an  external  vessel  through  which  the  liquid  to 
be  heated  or  cooled,  flows. 

Various  modifications,  in  which  the  apparatus  is  made  to 
rotate,  and  other  arrangements  for  stirring  the  liquid,  are 
described. — O.  H. 

Improvements  in  Filtering  Apparatus.  W.  P.  Thompson, 
Liverpool.  From  M.  Sonnenschein,  Vienna,  Austria. 
Eng.  Pat.  1124,  January  18,  1893. 
Closed  chambers  made  of  filtering  material  are  joined  at 
their  lower  ends  to  a  tube  through  which  the  filtered  liquid 
can  be  withdrawn,  and  are  inserted  in  an  open  cistern  con- 
taining the  liquid  to  be  filtered.  The  tube  is  made  in  the 
shape"  of  a  siphon,  by  the  action  of  which  the  liquid  is 
drawn  through  the  filtering  material,  leaving  the  impurities 
deposited  upon  the  outer  surfaces  of  the  chambers. — B. 


Improvements  in    Siphons.       J.    W.    Micheel,  Duisburg, 

Germany.     Eng.  Pat.  1347,  January  21,  1893. 
This  is  an  invention  for  mechanically  starting  a  siphon  for 
drawing  off  liquid  from  casks,  instead  of  as  usual   starting 
it  by  human  inhalation. 


centre  of  which  passes  loosely  the  tube  F,  surrounding  the 
short  siphon  leg  and  carrying  at  its  upper  end  a  piston 
which  fits  closely  in  the  cylinder  D.  The  lower  end  of  the 
tube  has  the  stop-cock  H,  Avhich  is  opened  when  the  siphon 
is  first  inserted  iu  the  cask.  Upon  closing  it  and  pulling 
the  tube  downwards  the  liquid  is  drawn  into  the  siphon  and 
flows  out  upon  the  opening  of  the  cock. — B. 


Method  of  and  Apparatus  for  Heating  or  Evaporating 
Liquids.  E.  Herz,  Vienna,  Austria.  Eng.  Pat.  1467, 
January  23,  1893. 

I>-  this  apparatus  a  number  of  vertical  hermetically  sealed 
tubes,  each  containing  a  small  quantity  of  liquid,  are  inserted 
with  their  lower  ends  into  a  furnace,  whilst  their  upper  ends 
rise  into  the  vessel  which  holds  the  liquid  to  be  evaporated. 
On  the  lower  parts  of  the  tubes  being  heated  the  greater 
portion  of  the  liquid  contained  within  them  is  turned  into 
steam,  which,  rising  into  the  upper  parts,  gives  up  its  heat 
to  the  liquid  contained  in  the  said  evaporating  vessel, 
thereby  being  itself  condensed  and  falling  back  into  the 
lower  ends  of  the  tubes  for  re-evaporation.  The  quantity 
of  liquid  contained  in  each  tube  is  calculated  with  regard  to 
the  heating  surface  so  as  never  to  be  entirely  evaporated, 
thus  preventing  the  over-heating  of  the  steam  produced 
therein. — B. 

Apparatus  for  Preventing  Spontaneous  Ignition  or  Com- 
bustion of  Readily  Combustible  Materials.  C.  von 
Balzberg,  Ischl,  Austria,  and  B.  Egger,  Vienna.  Eng. 
Pat.  1587,  January  24,  1893. 

This  apparatus  is  intended  to  be  placed  in  the  midst  of 
substances  liable  to  spontaneous  ignition,  such  as  coal,  to 
indicate  any  dangerous  rise  of  temperature. 

An  iron  cylinder,  filled  with  oil,  mercury,  zinc,  or  other 
substance  more  expansible  by  heat  than  the  cylinder,  is 
closed  at  each  eud  by  an  elastic  diaphragm  of  hammered 
cast  steel,  secured  in  place  by  covers.  The  lower  cover  is 
fitted  with  a  screw  bearing  against  the  centre  of  the 
diaphragm,  with  a  head  divided  into  degrees,  and  provided 
with  an  index.  By  means  of  this  screw  the  apparatus  can 
be  set  to  act  at  any  required  temperature.  At  the  upper 
end  the  cylinder  is  connected  by  a  steel  pipe  of  narrow  bore. 
The  other  end  of  the  pipe  carries  a  valve  with  a  reservoir  con- 
taining liquid  carbonic  anhydride,  the  spindle  of  which  bears 
against  the  upper  steel  diaphragm ;  this  valve  is  normally 
closed  by  a  spring  in  a  small  chamber  above,  provided 
a  powerful  whistle.  If  the  diaphragm  is  forced  up  by  the 
expansion  of  the  oil,  the  spindle  is  raised,  opening  the  valve 
into  the  small  chamber,  and  the  gas  rushing  in  blows  the 
whistle.  Simultaneously,  the  pressure  of  the  gas  being 
relieved,  a  spring-supported  plug  fitted  into  the  side  of  the 
horizontal  pipe  rises  slightly  and  makes  contact  with  a  metal 
strip  arranged  to  actuate  an  electrical  alarm.  Meanwhile  the 
out-rush  ol  gas  cools  the  materials  around  by  its  absorption 
of  heat,  and  as  the  apparatus  cools,  the  valve  closes,  and  the 
passage  of  the  gas  ceases. — E.  S. 


II.-FUEL.  GAS.  AND  LIGHT. 


On    the    Point   of 


Ignition. 
160- 


Ber.    26, 


To  the  outer  leg  of  the   siphon  is   attached  the  cylinder 
D,  closed  at  its   lower  end  by  the  cover  E,   through   the 


A.   Mitscherlich. 
164. 

The  author,  on  the  strength  of  some  thousands  of 
observations,  comes  to  the  following  conclusions  with 
regard  to  the  ignition-point  of  a  gaseous  mixture  of 
hydrogen  and  oxygen. 

The  point  of  ignition  of  hydrogen  and  oxygen  mixed  in 
various  proportions  is  within  the  limits  of  the  experiments 
described,  as  nearly  as  possible  674^  C.  These  experi- 
ments (for  which  the  original  paper  must  be  consulted), 
v.'ere  carried  out  under  a  great  variety  of  conditions 
numbered  in  the  original  paper  1  to  1 1  and  gave  practically 
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the  same  rcKult,  no  matter  what  form  of  vessel  was  used, 
independently  of  the  manner  in  which  the  gases  were 
prepared  (so  long  as  they  arc  pure),  independently  of  tlic 
influence  of  light,  of  the  i)rotracted  influence  of  heat  below 
the  point  of  ignition,  and  of  the  motion  of  the  gases. 

—  K.  E.  M. 


Iijnitinn  Tcmpevntures  of  E.rplosive  Gaseous  Mixtures. 
W  Meyer  and  F.  Freyer,  C'hem.  Ges.  zu  Heidelberg. 
November  IH,  1802.     Chem.  Zeit.  16  (1B'J2),  18U8. 

Thk  authors  have  already  shown  tliat  the  ignition 
ttuiperature  of  electrolytic  gas  when  flowing  slowly,  is 
between  650"  and  730",  whereas  whea  the  gas  is  at  rest  in  a 
closed  bulb  it  ignites  at  600';  for  obtaining  the  fixed 
temperatures  necessary  in  these  experiments,  stannous 
chloride,  zinc  bromide,  and  zinc  chloride  boiling  at  606 ', 
().jO",  and  7;{o''  respectively  were  employed. 

The  ignition  temperatures  of  a  number  of  other  explosive 
gaseous  mixtures,  prepared  by  mixing  the  several  gases 
named  below  with  an  equivalent  quantity  of  oxygen,  have 
now  been  determined  with  the  following  results  : — 


Flowing  freely. 

In  Closed  Vessels. 

Hydrogen.. 

650°— 730" 
650°— 730° 
606°— 650° 
606°— 650" 
650°— 730" 
■      315°— 320" 
430°- 4-10" 

About  600° 

„      606°— 650° 

Ethane  .... 

„      530°— 006° 

Kilijiene 

Ciubonic  oxiflo 

„  530"— 606° 
„  650°— 730° 
„      250°— 270° 

Chlorine 
(H,+Cli) 

detonating 

gas 

„      240°— 270° 

The  striking  fact  that  sloAvly  flowing  electrolytic  gas 
ignites  with  much  greater  difficulty  than  the  same  gas  in  a 
state  of  rest,  is  borne  out  by  the  behaviour  of  six  out  of 
the  above  seven  gaseous  mixtures.  That  this  difference  is 
in  no  way  dependent  on  unequal  heating  was  proved  by 
special  experiments  ;  the  flowing  gaseous  mixture  moves  so 
slowly  that  its  temperature  is  the  same  as  that  of  the  gas 
at  rest.  That  the  difference  is  not  due  to  a  difference  in 
pressure  is  shown  by  the  fact  that  electrolytic  gas,  when  at 
rest  in  an  open  vessel,  ignites  at  the  same  temperature  as 
when  it  is  placed  in  a  sealed  vessel,  although  the  pressure 
in  the  latter  rises  to  several  atmospheres.  Possibly  this 
interesting  phenomenon  is  due  to  vertex  formation,  which 
may  take  place  in  a  different  way  under  different 
conditions. — 1\  S.  K. 


K.ramiiitififino/"  High  flasli-point  "  Bnrriin<i  Oils  {_Safrly 
Oils).     K.  Kissiing.     Chem.  Zeit.  16,  1070. 

See  under  XXIII.,  page  467. 


PATENTS. 


Improvements  in  Apparatus  for  and  the  Method  of  Pre- 
paring Peat  or  Turf  for  Use  as  Fuel.  O.  G.  Blunden, 
Chiswick.  Y.ng.  Pat.  21,481,  December  8,  1891. 
The  fibres  of  the  peat  can  be  cut  and  the  mass  compressed 
into  hollow  cylindrical  blocks  or  tubes,  so  as  to  facilitate 
drying  and  aid  combustion  when  used  as  fuel. 

The  peat  is  fed  through  a  hopper  into  a  cutting  and  com- 
pressing machine,  from  the  end  of  which  it  is  delivered  in 
the  form  of  the  finished  peat  tube.  The  machine  is  cylin- 
drical, tapering  towards  the  delivery  end,  and  provided 
with  a  revolving  screw  blade  and  cutting  knives,  the 
former  of  gradually  decreasing  diameter  towards  the  end. 

By  means  of  suitable  apparatus  the  continuous  tube  of 
peat  thus  delivered  is  divided  into  lengths.     The  peat  tubes   I 
are  supported  during  the  drying  process  upon  wires  stretched   ' 


in  horizontal  pairs,  in  such  a  way  that  they  only  come  in 
contact  with  the  wires  at  two  points.  The  f\v&\>e  of  these 
tubes  and  this  arrangement,  it  is  claimed,  aid  the  drying 
process  very  materially.— I).  A.  S. 


Improi-cments  in  the  Munufarlurr  or  Production  of  Car- 
bnrptted  Hydrogen  for  Illuminutim/  Purposes  and 
Apparatus  therefor.  Professor  V.  U.  Lewes,  Greenwich 
Kent.  Eng.  Pat.  21,.'i98,  December  10,  1891. 
Thk  apparatus  is  a  combination  of  two  furnaces.  One  of 
these,  the  "  superheater,"  contains  an  upright  iron  retort 
into  which  the  mixed  gases  produced  in  the  other  furnace 
pass,  to  be  "fixed"  at  a  higher  temperature,  maintained 
by  the  combustion  of  fuel  in  a  superheating  furnace, 
supplemented  at  intervals  by  gases  coming  from  the 
furnace  proper.  A  coil,  conveying  high-pressure  steam 
from  a  suitable  generator,  may  be  cast  in  the  wall  of  the 
retort,  or  embedded  in  an  iron  casing.  The  steam,  highly 
superheated  in  the  coil,  is  led  by  a  suitable  pipe  to  the 
adjoining  furnace.  This  furnace  is  divided  into  three  parts 
by  two  i)artition  walls,  reaching  nearly  to  the  top,  forming 
openings.  The  central  part  is  charged  with  fuel,  such  as 
coke,  and  into  the  other  compartments,  iron,  or  readily 
reducible  iron  compounds  are  placed,  as  described  in 
Specifications  Xo.  20,752  of  1890  (this  Journal,  1891, 
824)  andXo.  4134  of  1891  (this  .Journal,  1891,  824).  A 
pipe  for  supplying  liquid  hydrocarbons  (such  as  crude 
petroleum)  enters  the  inner  compartment,  and  branches 
fitted  with  injectors  are  connected  to  different  parts  of  the 
chamber.  The  steam  pipe  from  the  superheating  coil  is 
connected  to  the  oil-supply  pipe,  so  that  oil  may  be  injected, 
and  are  connected  to  branches  for  supplying  steam  to  the 
chambers  charged  with  the  iron.  An  air-blast  pipe  enters 
the  central  compartment  and  suitable  cocks  and  valves 
are  provided  throughout. 

When  the  fuel  in  the  central  chamber  is  brought  to 
incandescence,  the  products  of  combustion,  largely  con- 
sisting of  carbon  monoxide  and  nitrogen,  traverse  and  heat 
the  outer  compartments,  where  they  exert  a  reducing 
action  on  any  iron  oxides  previously  formed,  and  pass  on  to 
the  superheater,  where  any  remaining  carbon  monoxide 
(with  residual  oil  vapours  from  previous  workings)  assist 
combustion.  When  the  proper  temperature  has  been 
attained  throughout,  the  air-blast  is  cut  off,  and  the  steam 
from  the  superheater  operating  the  oil  injectors,  enters  the 
iron-charged  compartments  forming  hydrogen,  which  com- 
bines with  the  gases  formed  in  the  inner  compartment  by 
the  joint  action  of  the  incandescent  fuel  and  steam.  The 
proportion  of  carbon  monoxide  in  the  resulting  gases  is 
thus  greatly  reduced  by  the  hydrogen  produced  and  the 
gases  resulting  from  "  cracking"  the  hydrocarbon  oils. 
The  gases  thus  produced  pass  on  to  the  iion  retort  in  the 
superheating  furnace,  where  they  are  "  fixed  "  by  the  high 
temperature.  When  the  heat  becomes  too  low  for  proper 
working,  the  steam  is  shut  off,  and  the  air-blast  turned  on, 
to  repeat  the  first-described  stage. — E.  S. 


Improvements  in  Arrangements  for  JVeating  Smoke  and 
Fumes.  H.  Salmon,  Leeds.  Eng.Pat.  2908,  February  15, 
1892. 
This  apparatus  is  intended  to  treat  smoke,  fumes,  or  acid 
vapours.  Two  or  more  suitable  fans  or  propellers  arc 
provided,  one  of  which  injects  the  smoke  into  the  apparatus 
whilst  the  other  forces  in  a  stream  or  spray  of  water. 
The  smoke  thus  driven  down  upon  the  second  propeller  is 
forced  through  water  contained  in  a  tank  or  cvlinder. 

— D.  A.  S. 

An  Improved  Method  of  and  Apparatus  for  the  Treatment 
of  Peat  and  the  Conversion  of  Peat  into  Charcoal. 
T.  Zohnlb,  London.  Eng.  Pat.  3619,  February  24,  1892. 
The  peat  is  ground  or  pulped  in  a  machine  which  also 
moulds  the  peat  into  any  desired  shape.  It  is  then 
carried  upon  a  travelhng  band  working  within  a  long  tube 
or  chamber  into  which  either  hot  or  cold  air  is  injected. 
The  peat  when  thus  dried  is  in  condition  for  charring. 
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Peat  from  the  bop  is  placed  in  a  mill  of  circular  form 
proA'ided  with  steel  blades  carried  by  a  central  vertical 
shaft  and  below  the  blades  an  Archimedean  screw.  The 
peat  is  delivered  at  the  bottom  in  the  form  of  blocks,  and 
carried  upon  a  travelling  belt  into  a  drying  chamber. 
In  the  chamber  there  are  endless  belts,  placed  one  above 
the  other,  so  that  the  peat  block  falls  from  belt  to  belt, 
thus  traversing  the  length  of  the  chamber  several  times. 
At  the  end  of  each  belt,  and  fixed  to  the  side  of  the 
chamber,  a  thin  wooden  or  iron  bar  causes  the  peat  blocks 
to  turn  over  in  their  fall.  Pipes  from  a  blowing  engine 
cuter  the  drying  chamber  at  intervals,  and  hot  or  cold  air 
can  be  injected  as  desired. 

The  charring  ovens  are  of  brick,  into  which  the  peat  is 
introduced  on  a  travelling  carriage.  The  inventor  claims 
that  peat  may  be  dried  in  this  waj'  at  a  cost  low 
enough  to  make  it  commercially  successful,  that  the  final 
product  can  be  used  for  blast  furnaces,  puddling  furnaces, 
&c.,  instead  of  charcoal  or  coke. — I).  A.  S. 


Improvements    in     self -regulating    Apparatus    for       the 
Manufacture   of  Oil-Gas  for  Domestic    and   General 
Hbaninatiny  and  Heating  Purposes  or  for  Motive  Power. 
J.  Lee,  Askrigg,  Yorkshire,  and  S.  Lancaster,  Bainbridge, 
Yorkshire.     Eng.  Pat.  4922,  March  12,  1892. 
Liquid  hydrocarbons  of  density  not  less  than 0" 7  are  used 
to  produce  the   required  temperature   in  the  "  dissociator." 
An  automatic  device  is  proposed  for  controlling  the  pro- 
duction of  gas  in  the  machine. — E.  S. 


Improvements  in  the  Manufacture  of  Peat  Fuel.    G.  Angel, 
Joukoping,  Sweden.     Eng.  Pat.  4982,  March  14, 1892. 

The  turf  is  heated  in  closed  chambers,  retorts,  or  kilns, 
■without  outlets  for  the  gases,  which  may  be  evolved  at  a 
temperature  of  from  50^  to  400°  C.  for  from  one  to  six 
hours,  according  to  the  quality  of  the  peat.  The  apparatus 
is  then  cooled,  or  the  fuel  va&y  be  raked  out  and  cooled. 

The  peat  used  should  have  been  previously  dried. 

The  inventor  claims  that  "  the  fuel  produced  is  more  or 
less  glossy  and  clean  to  the  touch,  and  is  nearly  equal  to 
coal,  not  only  in  appearance,  but  in  warming  power." 

— D.  A.  S. 


Improvements  in   or   relating   to  the    Treatment  of  Fuel. 

W.  I).  Scott-Moncrieff,  London.     Eng.  Pat.  6819,  April  9, 

1892. 
In  this  process  bituminous  coal  is  subjected  to  the  usual 
treatment  for  the  production  of  coal-gas.  The  distillation, 
however,  is  stopped  when  the  coal  is  in  the  most  suitable 
condition  for  compression  into  a  solid  mass ;  the  time  will 
vary  with  the  nature  of  the  coal,  but  one-third  to  one-half 
of  the  usual  time  for  complete  distillation  is  sufficient. 
The  coal  is  cither  removed  from  the  retort  through 
openings,  into  closed  vessels  or  moulds  of  suitable  size. 
The  partially  distilled  coal  thus  obtained  is  subjected  to  a 
high  pressure  by  suitable  means.  If  the  retort  is  of 
sufficient  strength  to  resist  the  pressure  applied  to  its 
contents  the  compression  may  be  directly  effected  in  the 
retort. 

It  is  claimed  that  a  fuel  of  great  commercial  value  is 
thus  produced  of  greater  heating  power  than  ordinary 
coal,  and  comparatively  smokeless,  while  during  the 
treatment  the  gases  and  by-products  are  preserved  and 
utilised. — D.  A.  S. 


Improvements  in  Apparatus  for  the  Manufacture  of  Gas 
for  Illuminating  and  Heating  Purposes,  applicable 
also  for  the  Jbistillation  of  Liquid  Hi/drocarbo?is. 
P.  Dvorkovitz,  Hiijhgate,  London.  Eng."  Pat.  7983, 
April  27,  1892. 

Oil    is    vaporised    iu    liorizontal     tubes    contained    in    a 
chaml)cr     through      which      fire-gases      pass,     connected 


alternately  end  to  end  outside  the  chamber  by  short 
vertical  pipes,  so  as  to  be  continuous.  At  the  top  of  the 
chamber,  a  horizontal  pipe  is  connected  to  an  external 
pipe  provided  with  a  valve,  through  which  superheated 
steam  may  be  admitted.  Connections  are  made  from 
a  central  and  elevated  horizontal  pipe  to  a  series  of 
somewhat  larger  tubes  than  the  cross  tubes,  set  vertically 
in  and  communicating  with  two  parallel  horizontal  pipes, 
of  considerable  diameter,  set  immediately  over  the  fire- 
place. Any  tar  or  condensed  products  drip  into  these 
two  lower  pipes,  extending  beyond  the  furnace  at  both 
ends,  having  at  one  extremity  a  valve  by  which  the  tar 
may  be  removed,  and  at  the  other  extremity  a  flange 
and  valve  for  connection  to  a  pipe  conveying  water-gas 
from  an  independent  source.  Chambers,  loosely  packed 
with  bricks  distribute  and  fix  the  gases,  and  adjoin 
the  compartment  containing  the  tubular  system.  They 
are  heated  on  all  sides  except  on  the  top,  whence  the 
fixed  gases  issue.  These  chambers  are  open  at  bottom  to 
the  lower  horizontal  pipes,  into  which  any  tar  produced 
drips.  The  heated  oil  vapour  issuing  from  the  tube 
system  into  these  pipes,  mingles  there  with  the  water-gas 
that  enters,  and  the  mixed  gases  then  traverse  the  fixing 
chambers.  The  apparatus  may  be  cleaned  ont  by 
admitting  superheated  steam.  If  it  is  desired  only  to 
distil  oils,  water-gas  is  not  admitted  and  a  lower  tem- 
perature is  maintained,  and  superheated  steam  is  admitted 
to  meet  the  oil  vapour  in  the  upper  horizontal  tube,  and 
assist  the  distillation.  The  oil  vapour  and  steam  pass  from 
the  apparatus  to  suitable  condensers  for  separation. 
Eng.  Pat.  13,089,  1891  (this  Journal,  1892,  152).— E.  iS. 


Improvements  in  Coke  Furnaces.     F.  J.  Collin,  Dortmund, 
Germany.     Eng.  Pat.  17,419,  September  29,  1892. 

This  invention  relates  to  coke  furnaces  in  which  the 
furnace-chambers  are  arranged  in  two  rows,  between  which 
there  are  air-  and  gas-collecting  channels.  The  coking 
chambers  are  arranged  in  an  inclined  position  and  taper 
towards  the  top.  The  bed-plate  is  less  inclined  at  the 
lower  than  the  upper  portion,  so  that  while  the  coke 
slides  down  of  its  own  accord  it  is  loosened,  broken  up 
and  discharged  in  lumps  or  pieces,  a  sudden  rush  of  the 
whole  contents  being  thus  avoided.  An  auxiliary  chamber 
is  arranged  iu  front  of  each  coking  chamber,  into  which  the 
coking  gases  enter  through  a  vertical  flue.  From  here  they 
are  conducted  through  channels  or  flues  controlled  by 
dampers  into  combustion  chambers  provided  in  the  inter- 
mediate walls.  Here  the  gases  are  mixed  with  the  air 
required  for  combustion,  and  rise  up  through  coil-shaped 
passages,  from  which  they  descend  again  into  the  channel 
below  the  bed-plate  of  the  coking  chamber.  The  air  flues 
are  so  arranged  that  while  air  is  being  admitted  into  the 
one,  the  other  is  closed  at  both  ends  and  only  connected 
with  the  first  by  means  of  a  vertical  channel.  Special 
precautions  are  takeu  to  avoid  thin  flames  (jet  flames) 
by  admitting  predetermined  quantities  of  the  hot  air,  and 
by  causing  it  to  enter  through  perforated  plates,  tlnis 
ensuring  an  immediate  and  thorough  mixture  of  gas  and 
air.— D.  A.  S. 


The  Manufacture  of  an  Improved  Artificial  Fuel. 
H.  Pazolt,  liamagen-ou-the-Khine,  Germany.  Eng.  Pat. 
21,914,  November  30,  1892. 

Tw  ENTV  parts  of  coal-dust  or  powdered  or  granulated  coal 
are  mixed  with  one  part  of  dolomite,  marl,  magnesite,  burnt 
lime,  gypsum,  or  the  oxides  or  liydrated  oxides  of  calcium 
or  magnesium,  either  alone  or  in  combination,  and  from 
one  to  five  parts  by  weight  of  rice  or  sugar  is  added. 

In  some  cases  sulphuric  acid,  petroleum,  or  mineral  oil 
is  added.  After  thorough  mixing  the  compound  is  moulded 
into  blocks  or  briquettes  by  moans  of  pressure. — T).  A.  S. 
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A  Composition  Suitable  for  Use  in  the  Manufacture  of 
Candles,  Night  Lights,  and  the  like.  T.  S.  K.  Hawk- 
hurst,  New  York,  U.S.A.  Enp.  Pat.  2590,  February  6, 
1893. 

The  composition  is  a  wax-like  compound  and  consists  of 
paraffin  wax,  sperm  oil,  and  paraftiu  oils  of  the  flash- 
points 150^  and  300^  F.— J.  L. 


Iiiil>roviments  nlaliiKj  to  the  Miinufarlurc  of  Gas  and 
In  Apparatus  Ihrnjor.  J.  Askiiis,  hinia,  I'.S.A.  Kiij;. 
I'at.  2716,  February  7,  1893. 

lIvuROt'MiKoN  vapours  or  gases  are  led  into  :i  water-gas 
generator  or  fiu'nacc,  in  the  upper  part  of  which  the  gases 
arc  combined  aud  "  fixed,"  taken  off  b}'  a  pipe  opposite 
the  hydrocarbon  vapour  inlet  to  a  scrubber  or  receiver,  or 
directly  for  consumption.  The  furnace  has  a  valved  outlet 
ill  the  roof  for  the  e.xit  of  the  gases  while  the  coke  is  being 
raised  to  incandescence.  This  is  closed  when  water-gas  is 
produced  b}-  admission  of  steam  into  the  body  of  the 
burning  coke,  and  the  hydrocarbon  vapour  or  gas  is  then 
admitted  immediately  below  the  roof.  Tiles  arranged  to 
meet  centrally,  are  built  vertically  into  the  walls  of  the 
upper  part  of  tha  furnace,  with  spaces  between  of  about 
three  inches.  The  tiles  are  cut  away  in  front  of  the  inlet 
and  outlet  pipes,  and  are  perforated  for  the  horizontal 
passage  of  the  vapours  or  gases,  which  thus  encounter  and 
mingle  with  transverse  currents  of  water-gas  rising  between 
the  highly-heated  tiles.  The  vapours  and  gases  thus 
become  fixed  before  passing  out  through  the  opposite 
outlet  pipe.  The  fixing  apparatus  is  also  shown  in  a 
modified  form,  the  tiles  being  replaced  by  refractory 
checker  brickwork. — E.  8. 


Iinprovemeuts  relating  to  the  Generation  of  Gas  from 
Water,  Steam,  and  the  like,  and  to  Apparatus  therefor. 
W.  G.  Bedford,  Philadelphia,  U.S.A.  Eng.  Pat.  422.5, 
February  2.5,  1893. 

The  apparatus  described,  is  a  cylindrical  vessel  having  an 
upper  "  receiver "  wide  at  the  top  and  converging  to  a 
reduced  diameter  at  the  bottom.  Placed  opposite  is  a 
similar  conical  receiver  admitting  the  liquid  or  vapour  to  be 
electrolysed  at  its  base,  and  with  an  apex  cut  off  so  as  to 
leave  space  for  the  entrance  of  a  bolt,  screwed  into  the 
bottom  of  the  upper  receiver,  but  entering  the  lower  "  cap '" 
or  receiver  without  contact.  A  series  of  cylindrical  plates, 
are  secured  to  supports  from  the  upper  cap  in  electrical 
contact  therewith,  and  also  to  insulated  supports  connected 
to  the  lower  cap.  Alternating  with  these  are  other  similar 
plates,  in  contact  with  the  lower  cap,  but  making  no  contact 
at  top.  The  two  series  of  plates  form  electrodes,  the 
electricity  being  "  brought  from  without"  ;  or  the  apparatus 
produces  "  its  own  electricity."  Steam  v/atcr  with  or 
without  an  acid,  "  anything  containing  sodium,  magnesium, 
potassium,  or  zinc,"  or  potassium  iodide  may  be  treated 
in  the  apparatus,  hot  water  being  used.  When  water  or 
steam  is  electrolysed,  both  cxjgen  and  hydrogen  pass  into 
the  upper  cap  through  openings,  and  are  taken  from  the 
dome.  It  is  stated  that  "  with  care  "  the  gases  "  may  be 
kept  separated  in  this  generator." — E.  S. 


Ill -DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

PATENTS. 

Iinproiemenls  in  Apparatus  for  Distilling  Mineral  ot 
other  Tars,  Hydrocarbons,  or  other  analogous  Liquids. 
J.  A.  Yeadon  and  W.  Adgie,  both  of  Leeds,  Yorkshire. 
Kng  Pat.  .5238,  March  16,  1892. 

Ln  Specification  19,183,  1S89  (this  Journal,  1890,  797),  the 
same  inventor 5  describe  a  "  revolving  retort  working  with 
fixed  and  closed  or  gas-tight   end-plates  or  mouthpieces  for 


feeding  and  discharging,"  &c.  The  present  invention 
adapts  th»t  before-described  apparatus  to  the  distillation  of 
tar,  or  of  tar  and  coal,  or  of  other  liquids  capable  of 
replacing  tar  so  as  to  obtain  gases  for  heating  '  or 
illuminating. 

In  distilling  tar  and  coal,  according  to  the  former  specifi- 
cation, the  coal  is  delivered  into  a  hoi>per,  from  the  bottom 
of  which  it  is  taken  by  bhules  cr  worms  into  the  interior  of 
the  retort.  A  pipe  Htted  with  a  tap  is  now  added,  and 
delivers  the  tar  from  an  elevated  rewrvoir  to  the  worm- 
box  through  which  the  coal  travels,  with  which  it  passes 
into  the  retort.  When  tar  or  other  analogous  li<|uid  is  to 
be  distilled,  the  shaft  and  blades  are  replaced  by  an 
internal  pipe,  connected  through  a  glan<l  ami  stutVmg-bov 
to  a  jiipc  litted  with  a  valve,  leading  from  the  reservoir, 
projecting  some  distance  into  the  retort,  and  provided  with 
orifices  or  jets.  The  retorts  are  preferably  made  of  metal, 
with  internal  ribs,  and  when  tar  or  oils  are  to  be  distilled, 
cross  ribs  are  cast  with  them.  An  a.scension  pipe  for  the 
gases  produced,  arrangements  f(n-  discharging  the  cinders 
through  a  t.ipering  outlet,  and  other  arrangements  are 
shown.  For  liquid  tailings  or  refuse  a  discharge  shaft  is 
dispensed  with,  the  outlet  being  fitted  to  a  pipe  dipping  into 
water  in  a  tank,  making  a  water-sealed  joint. — E.  S. 


Improvements  in  Purifying  Anthracene  and Anthraquinone. 
B.  Willcox,  London.  From  the  "  Farbenfabriken 
vormals  Friedrich  Baeyer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  5.539,  March  21,  1892. 

Crude  anthracene  is  treated  in  closed  or  open  vessels, 
preferably  the  former,  with  liquid  sulphur  dioxide,  which 
only  attacks  the  anthracene  slightly,  whilst  it  dissolves  away 
the  impurities.  30  per  cent,  anthracene  treated  with  an 
equal  weight  of  sulphur  dioxide  leaves  a  residue  containing 
about  jO  per  cent,  of  crude  anthracene ;  almost  60  per  cent, 
of  the  material  is  dissolved,  the  dissolved  portion  containing 
only  about  2  per  cent,  of  anthracene.  By  employing  a 
greater  proportion  of  sulphur  dioxide  the  percentage  of 
anthracene  in  the  purified  material  is  considerabh'  increased 
and  but  little  more  anthracene  itself  goes  into  solution. 
With  four  times  its  weight  of  liquid  sulphur  dioxide  30  per 
cent,  anthracene  can  be  brought  up  to  70 — 80  per  cent. 
Impure  anthraquinone  can  be  similarly  purified  by  sulphur 
dioxide,  in  which  anthraquinone  itself  is  practically  insoluble, 
whilst  the  impurities  are  readily  dissolved.  This  process  is 
cheaper  than  the  purification  by  means  of  hydrocarbons  or 
other  organic  solvents,  yields  a  purer  product,  can  be 
employed  at  low  temperatures,  and  allows  of  the  ready 
recovery  of  the  solvent. — C.  A.  K. 


Improvements  in  Apparatus  for  the  Manufacture  of  Gas 
for  Illuminating  or  Heating  Purposes,  applicable  also 
for  the  Distillation  of  Liquid  Hydrocarbons.  P.  Dvor- 
kovitz,  London.     Eng.  Pat.  79S3,  April  27,  1892. 

See  under  II.,  page  438. 


n -COLOURINa  matters  and  DYES. 

Contribuiions  to  our  Knowledge  of  the  Fluorescein  Group. 

E.  Meyer  and  E.  Saul.  Ber.  25,  3.586—3590. 
The  authors  allude  to  a  previous  paper  on  the  subject 
(  R.  Meyer  and  II.  Hoffmeyer,  Ber.  25,  2118)  describing  a 
substance  crystallising  in  colourless  needles  melting  at  145^ 
which  was  obtained  by  distilling  hydrofluoranic  acid  with 
baryta  or  soda-lime  or  fluorane  with  soda-lime  and  zinc- 
dust.  The  reaction  in  the  case  of  fluorane  has  been 
further  investigated,  and  they  have  obtained  about  12  grnis. 
of  a  yellowish-red  crystaUine  distilLite  by  distilling  50  grms. 
of  fluorane  with  six  times  its  weight  of  zinc  dust  and  of 
soda-lime,    using   about   20   grms.   of  fluorane  at  a   time. 
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Eepeated  crj-stallisation  of  the  distillate  from  alcohol  and 
addition  of  animal  charcoal  gave  a  substance  with  a  constant 
melting-point  of  145°,  which  anahsis  and  an  examination  of 
its  properties  showed  to  be  Viphenylene-phenylmethane — • 

NcH.aH, 


CgH^ 


/ 


When  dissolved  in  fuming  nitric  acid  and  water  is  added,  a 
nitro  compound  separates  as  a  yellow  flocculent  precipitate. 
If  this  is  dissolved  in  alcohol  and  ammonia  is  added  a 
greenish-blue  colouration  is  produced.  By  oxidising  the 
diphenylene-phenylmethane  with  bichromate  and  sulphuric 
acid  it  yields  o-benzoylbenzoic  acid  which  crystallises  from 
water  in  long  needles  melting  at  92"— 94"  C.  or  anhydrous  at 
lie" — 128".  The  formation  of  diphenylene-phenylmethane 
by  distillation  of  fluorane  with  zinc-du?t  and  soda-lime 
takes  place  according  to  the  following  equation — 


/CaH.v^ 


C6H4 


\. 


0<  >C.CfiH,  +  2H.,=H20+C02+    |        ^CH.CbHj 

<^'«"^      6.C0  "  ^e"^ 

This  reaction  gives  a  direct  proof  of  the  relation  of  the 
fluorescein  group  to  the  triphenylmethanes,  which  hitherto 
had  only  been  proved  directly  in  the  case  of  phenolphthale'in. 
By  distilling  fluorane  with  zinc-dust  only,  a  mixture  of  at 
least  three  substances  is  obtained.  The  best  characterised 
of  these  is  Diphenylene-phenylmethane  oxide — 


(V.H,.CH 


which  crystallises  from  boiling  alcohol  in  needles  melting 
at  ia.j" — 137".  It  is  very  easily  soluble  in  ether  and 
benzene  with  a  yellow  colour  and  no  fluorescence.  It  is 
scarcely  soluble  in  cold  concentrated  sulphuric  acid,  but  on 
warming,  a  yellow  solution  with  a  green  fluorescence  is  pro- 
duced. The  second  substance  was  purified  by  cn,-stallisation 
from  methyl  alcohol,  forming  golden-yellow  plates  melting 
at  150" — 152"  C.,  very  easily  soluble  in  ether,  with  a  strong 
yellowish-green  fluorescence.  Cold  concentrated  sulphuric 
acid  dissolves  it  to  a  cherry-red  solution.  If  the  substance 
be  sublimed  it  forms  a  green  fluorescent  vapour,  a 
phenomenon  which  is  also  observed  during  the  distillation 
of  the  fluorane  with  zinc-dust.  The  third  substance 
crystallised  in  needles,  but  was  obtained  in  such  a  small 
quantity  that  it  had  not  been  investigated.  At  the  conclu- 
sion of  the  paper  mention  is  'made  of  crystalline  phenyl- 
hydrazine  compounds  which  have  been  obtained  from 
fluorane  and  diphenvlphthalide  ;  these  are  to  be  described 
later.— T.  A.  L. 


The   (institution  of  the  Mono-oxyxanthones.     E.  Dreher 

and  St.  V.  Kostauecki.     Ber.  26,  '1 — 78. 
Thk  analogy,  pointed  out  by  one  of  the  authors,  subsisting 
between  the  oxy-xanthones  and   certain  yellow   colouring 
matters   of  vegetable   origin,  led   the    authors   to   a   close 
investigation  of  the  hydroxy  derivatives  of  xanthone. 

Of  the  four  possible  hydroxy-xanthoues,  two  are  obtained 
by  condensing  salicylic  acid  with  resorcinol,  and  the  other 
two  by  using  pyrocatechol  and  hydroquinone  in  place  of 
resorcinol.  Only  one  formula  is  possible  for  each  of  the 
two  latter,  but  as  regards  the  two  remaining  isomers  some 
uncertainty  existed  as  to  the  position  of  the  hydroxyl  group. 
Those  from  resorcinol  have  the  constitutional  formuho — 


Cr- 


/\ 


and 


OH 


-  0  — 

-co- 
ll. 


/\ 


OH 


and  have  hitherto  been  known  as  a-  and  /3-hydroxy-xanthone. 
They  possess  very  different  properties,  and  by  comparing 
these  properties  with  those  of  a  sub«tance  obtained  from 
salicylic  acid  and  such  a  homologue  of  resorcinol  that  only 
one  hydroxy-xanthone  could  be  formed,  it  would  be  possible 


to  discriminate  between  the  two  formulae.  The  homologue 
employed  was  m-xylorclnol  (1.3.4.6).C,;H2(CH3')2(OH)2, 
which  was  distilled  with  salicylic  acid  and  acetic  anhydride  in 
small  quantities  from  a  retort.  Yellow  needles  collected  in 
the  neck  of  the  retort,  which  were  dissolved  in  alcohol  and  a 
deep  yellow  sodium  salt  insoluble  in  boiling  water  precipi- 
tated by  adding  soda-lye  to  this  solution.  The  hydroxy- 
dimethyl-xanthone  which  is  formed  crystallises  in  long  shin- 
ing yellow  needles,  melts  at  about  IGO"  C,  is  more  difficultly 
soluble  in  alcohol  than  xanthone,  and  in  its  properties  closely 
resembles  a-hydroxy-xanthone.  In  the  preparation  of 
4-hydroxy-xanthone  a  by-product  is  obtained  which  has 
been  recognised  as  a  di-xanthone.  It  crystallises  from 
glacial  acetic  acid  in  long  white  needles  melting  at  317"  C, 
and  dissolves  in  concentrated  sulphuric  acid  with  a  yellow 
colour  and  greenish  fluorescence.  Experiments  have  also 
been  made  in  methylating  the  hydroxy-xanthones,  and  it 
has  been  discovered  that  1-hydroxy-xanthone  does  not  yield 
a  methyl  ether,  whilst  the  other  three  isomerides  do. 

The  iso-euxanthone,  which  is  1  ■  3-dihydroxy-xanthone, 
was  also  methylated,  but  only  gave  iso  -  euxanthone 
monomethyl  ether  C13H5O2  (OCH3)  (OH),  a  substance 
crystallising  from  glacial  acetic  acid  in  needles  melting  at 
145"  C.  The  paper  also  contains  speculations  as  to  the 
influence  of  the  relative  positions  of  the  hydroxyl  and 
carbonjl  groups  on  the  colours  of  the  hydroxy-xanthones 
and  of  their  sodium  salts,  and  also  as  to  the  conclusions 
which  may  be  drawn  from  the  non-methylation  of  some 
of  the  hydroxyl  groups. — T.  A.  L. 


PATENTS. 


Manufacture  of  Azo  Colouring  Matters  derived  from 
Paruphenylenediaminc.  O.  Imray,  Loudon.  From  the 
"  Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hochst-on-the-Maine,  Germany.     Fng.  Pat.  8270,  May  2, 

1892. 

These  colouring  matters,  which  are  dyestuffs  for  wool, 
giving  shades  ranging  from  violet  to  blue,  are  derivatives  of 
j)-nitraniline  and  its  homologues.  The  latter  substances,  after 
diazotisation,  are  combined  with  certain  naphthol  or  dihy- 
droxynaphthalene  sulphonic  acids  and  the  resulting  nitro 
azo  colouring  matters  leduced  by  means  of  alkaline  reducing 
agents.  In  the  place  of  jj-nitraniline  the  monoacetyl 
derivative  of  p-phenylene  diamine  may  be  employed.  In 
this  case  the  colouring  matter  obtained  instead  of  being 
subjected  to  alkaline  reduction  is  saponified  preferably  by 
means  of  caustic  soda.  The  colouring  matters  obtained 
according  to  either  of  these  two  methods  contain  a  free 
amido  group  and  are  strongly  basic  in  character  ;  moreover, 
they  can  be  diazotised  and  yield  tetrazo  dyestuffs.  By 
combining  p-nitrodiazobenzeue  Mith  a  dihydroxynaphtha- 
lene  disulphonic  acid  there  results  the  compound — 

0,N.C6H,.N  :  X.CioH3(OH)2(S03Na)2 

which  on  alkaline  reduction,  preferably  with  sodium  sulphide, 
yields  H.X .  CgH^ .  N  :  N .  CioHs(OH).,(S03Na).,.  The  same 
compound  after  saponification  is  obtained  by  combining 
p-diazo-acetanilide  with  dihydroxy naphthalene  disulphonic 
acid,  which  gives  first — 

CH/JO.HN.CeH^.N  :  N.C,uH3(0H)2(S03Na)2 

and  on  boiling  with  caustic  soda  the  compound  mentioned 
above.  The  homologues  of  p-nitraniline,  which  are  described 
as  being  suitable  for  the  purposes  of  this  invention,  are : 
nitro-o-toluidine  melting  at  134"  C,  nitro-/)-xylidine  melting 
at  143"  C,  and  the  monoacetyl  derivatives  of  ^J-phenylene 
diamine,  of  tolu^lene  diamine  melting  at  64"  C,  and 
of  xylylene  diamine  melting  at  104"  C.  These  compounds 
after  diazotisation  are  combined  with  (1)  dihydroxj-- 
naphthalene  sulphonic  acid  obtained  from  the  a-naphthol 
disulphonic  acid  S  of  Ger.  Pat.  40,571  by  fusion  with 
potash  ;  (2)  dihydroxynaphthalene  disulphonic  acid  obtained 
from  o-naphthol  trisulphonic  acid  of  Ger.  Pat.  56,058  by- 
fusion  with  potash  ;  (3)  dihydroxynaphthalene  disulphonic 
acid  obtained  by  fusing  with  potash  the  a-naphthol  tri- 
sulphonic  acid   S,   which   is   formed   by   sulphonating  the 


May  31. 1893.]         THE  JOURNAL  OF  THE  SOCIETI  OF  CHEMICAl.  INDUSTRY. 


441 


o-napblhol  disulphonic  acid  S  of  Ger.  Pat.  40,571  ;  (4) 
atuido-iuiphthol  disulplioiiic  ncid  obtained  by  fusiug  witli 
potasli  tbe  imphtbylaniine  trisulphonic  acid  of  Ger.  Pat. 
5fi,0jH. — T.  .\.  li. 


Manufacture  of  DialkylisedMeta-nwtho.cij-,  mrtu-etho.rij- 
and  Meta-benzijloxy-para-amidu-benzophcnones.  O. 
Imray,  London.  From  the  "  Farbworke  vormals  Meister, 
Lucius,  and  IJriining,"  Huchst-on-the-Maine,  Germany. 
Eng.  Pat.  8269,  May  2,  1802. 

The  substances  mpntioued  in  the  title  are  prepared  by 
condensing  the  benzanilides  of  m-methoxy-,  m-ethoxy-,  or 
w-beuzyloxy-ben/oic  acid  with  phosphorus  oxychloride  and 
a  tertiary  amine,  such  as  dimcthylaniline,  and  decomposing 
the  phenylated  auramine  thus  obtained  by  boiling  it  with 
dilute  acids.  The  benzanilidos  are  prepared  by  heating 
;«-methoxy-,  ethoxy-,  or  benzylo.xy-bcnzoic  acid  with 
aniline,  or  by  methylating,  ethylating,  or  benzylating 
m-hydroxybenzanilide.  The  following  compounds  are  then 
obtained: — m-methoxybeuzanilide,  white  needles  melting 
at  120^  C,  easily  soluble  in  alcohol  and  hot  benzene, 
sparingly  soluble  in  cold  benzene ;  7«-ethoxybenzanilide, 
white  needles  melting  at  104^  C,  easily  soluble  in  alcohol, 
sparingly  soluble  in  benzene ;  m-benzyloxybenzanilide, 
white  needles  melting  at  112^  C,  easily  soluble  in  alcohol, 
sparingly  soluble  in  benzene.  When  these  compounds  are 
treated  and  decomposed  in  the  manner  described  above 
they  form  the  following  compounds : — m-methoxy-p-di- 
methylamidobenzophenone,  jellowish-white  needles  melting 
at  67^  C,  easily  soluble  in  water  and  very  easily  soluble  in 
benzene.  This  compound  is  a  very  weak  base  soluble  in 
strong  hydrochloric  acid,  but  entirely  precipitated  by  water  ; 
;«-methoxy  -  p  -  diethylamidobenzophenone,  white  needles 
melting  at  121^  C,  scarcely  soluble  in  hydrochloric  acid, 
very  easily  soluble  in  alcohol,  and  moderately  soluble 
in  benzene  ;  m  -  ethoxy  -p  -dimethylamidobenzophenone, 
greenish-white  needles  melting  at  90^  C,  very  easily 
soluble  in  benzene,  moderately  soluble  in  alcohol,  and 
soluble  in  strong  hydrochloric  acid,  but  reprecipitated  by 
water ;  ni-ethoxy-j;-diethylamidobenzophenone,  greenish- 
white  needles  melting  at  104^  C,  is  a  non-basic  substance 
easily  soluble  in  alcohol  and  very  easily  soluble  in  benzene  ; 
w-benzyloxy-p-dimethylamidobenzophenone,  greenish-white 
needles  or  plates  melting  at  86"^  C,  very  easily  soluble  in 
benzene,  less  so  in  alcohol,  soluble  in  strong  hydrochloric 
acid,  but  reprecipitated  on  the  addition  of  water. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Alpha-  O.vyuvitic  Acid. 
J.  Y.  Johnson,  London.  From  F.  von  Heyden,  Nach- 
folger,  Kadebeul,  Dresden,  Saxony.  Fng.  Pat.  8455, 
May  4,  1892. 

Dry  potassium  o-cresolate  is  heated  under  pressure  to 
about  220'  C.  and  dry  carbonic  acid  passed  in  until  the 
melt  is  saturated.  It  is  then  allowed  to  cool,  dissolved  in 
water,  and  the  a-hydroxyuvitic  acid,  which  melts  at  about 
290^  C.,  is  precipitated  by  means  of  hydrochloric  acid.  It 
has  the  formula  [1.2.3.5]C6n2.CH3.0H(C02H)2,  and  is 
the  sole  product  of  the  reaction  at  temperatures  above 
210°  C.  At  temperatures  below  160"  C.  o-cresol  carboxylic 
acid  [1.2.3]CoH3.CH3.0H.C02H  is  formed.  Other  alka- 
line salts  of  o-cfesol  may  be  employed  in  place  of  the 
above-mentioned  potassium  salt,  and  the  reaction  will  also 
proceed  at  atmospheric  pressure,  but  in  this  case  the  yield 
is  small.— T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matter 
from  Alpha-O.ryuvitic  Acid.  J.  Y.  Johnson,  London. 
From  F.  von  Heyden,  Xachfolger,  Kadebeul,  Dresden, 
Saxony.     Eng.  Pat.  8456,  May  4,  1892. 

In  the  case  of  phenols  when  the  para  and  both  ortho 
positions  to  the  hydroxyl  are  occupied,  it  has  generally 
been  assumed  that  these  bodies  are  incapable  of  reacting 
with  diazo  compounds.  Alpha-hydroxyuvitic  acid  (see 
preceding  abstract)  appears  to  form  an  exception,  as  it  is 
said  to  react  with  diazo  compounds  as  easily  as  phenols, 


salicylic  acid,  and  such  like  bo<lies  do,  and  these  comi>ouuds 
are  described  as  being  the  first  representatives  of  a  new 
group  of  m-oxyazo  compounds  having  the  constitution — 
OH 


CH, 


COjH 

— N  -N— X 


\ 
CO.H 

where  X  designates  the  radicle  of  a  primary  amine.  Hy 
combining  tetrazodi phenyl  with  o-hydroxyuvitic  acid  a 
colouring  matter  is  obtained  which  dyes  uiiniordanfed 
cotton  yellow.  The  combinations  may  be  varied  in  the 
well-known  manner. — T,  A.  J^. 


The  Manufacture  and  Production  of  Xew  Basic  Dycslujfu. 
J.  Y.  Johnson,  London.  From  the  "  IJadische  Anilin 
and  Soda  Fabrik,"  Ludwigshafen,  Germanv.  Eng.  Pat. 
9633,  May  20,  1892. 

Thesk  dyestuffs  are  prepared  by  further  alkylation  of  the 
dialkyl  rhodamines  either  by  passing  dry  hydrochloric  acid 
gas  through  a  solution  of  the  rhodamine  in  ethyl  or  methyl 
alcohol,  or  by  heating  the  rhodamine  hydrochloride  with 
alcohol  under  pressure,  or  else  by  using  the  rhodamine  base 
and  heating  it  under  pressure  with  methyl  or  ethyl  alcohol 
and  methyl  or  ethyl  chloride.  The  new  dyestuffs  so 
obtained  are  said  to  be  stronger  colours,  to  have  more 
affinity  for  the  fibre,  and  to  be  more  soluble  in  water  than 
the  original  rhodamines. — T.  A.  L. 


The  Manufacture  of  Neio  Basic  Colouring  Matters  of  the 
Auramine  Class,  and  of  Xew  Materials  for  Use  therein. 
J.  Y.  Johnson,  London.  From  the  "  Badische  Anilin 
and  Soda  Fabrik,"  Ludwigshafen,  Germany.  Eng.  Pat. 
10,465,  June  1.  1892. 

Br  condensing  two  molecules  of  methyl-o-toluidine  with 
formaldehyde,  dimethyl-diamido-di-o-tolylmethane  is  ob- 
tained, which  is  to  be  employed  for  producing  an  auramine 
dyeing  greener  shades  of  j-eliow  than  that  hitherto  known 
(Eng.  Pat.  5512  of  1884';  this  Journal,  1885,  279).  The 
condensation  is  performed  by  means  of  hydrochloric  acid, 
and  the  new  base  is  purified  by  recrystallisation  from 
alcohol  or  petroleum  spirit  and  melts  at  87^  C.  In  order 
to  prepare  the  auramine,  about  25*5  kilos,  of  the  dimethyl- 
diamido-di-o-tolylmethane,  6*5  kilos,  of  sulphur,  240  kilos, 
of  salt,  and  14  kilos,  of  ammonium  chloride  are  heated  in 
a  closed  vessel,  provided  with  an  agitator,  to  about  175'  C, 
ammonia  gas  being  passed  in  under  a  slight  pressure  for 
about  7 — 8  hours.  The  melt  is  then  extracted  with  cold 
water,  and  the  residue  dissolved  in  water  at  about  80'  C, 
the  solutions  filtered,  and  the  colouring  matter  precipitated 
with  salt,  after  which  it  is  filter-pressed  and  dried.  It  dyes 
cotton  mordanted  with  tannin  and  tartar  emetic  a  pure 
greenish-yellow  shade. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

Preparation    and    Properties    of    Fibroin.       L.    A'iguon. 

Comptes  rend.  115,  17,  613 — 615. 
The  average  amount  of  fibroin  contained  in  the  silk  of 
Bomby.v  mori  has  been  variously  given  by  different  experi- 
menters. Mulder,  who  prepared  it  by  treating  the  raw  silk 
with  boiling  acetic  acid,  considered  it  to  represent  53 — 54 
per  cent,  of  the  whole.  Stadler  found  42 — 50  per  cent,  by 
acting  on  the  silk  with  a  5  per  cent,  solution  of  caustic 
soda  at  the  ordinary  temperature.  Cramer,  heating  the 
silk  with  water  at  133',  obtained  66  per  cent. ;  and 
Francezau,  by  boiling  twice  with  soap  and  then  treating 
with  acetic  acid,  75  per  cent.     In  view  of  these  discordant 

I   results  it  has  been  deemed  desirable  to  again  investigate 

I   the  matter. 
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The  method  of  preparation  adopted  by  the  author  was 
as  follows : — A  skein  of  raw,  white  silk  weighing  about 
10  grms.  was  boiled  in  a  solution  of  15  grms.  of  neutral 
soap  in  1,500  cc.  of  water  for  30  minutes.  Then  it  was 
rinsed  successively  in  hot  and  tepid  water  to  remove  the 
soap,  hydro-extracted,  and  submitted  to  a  repetition  of  this 
treatment,  a  fresh  bath  of  soap  being  used,  in  which  the 
silk  was  immersed  for  20  minutes,  and  after  the  subsequent 
rinsing  in  water,  the  skein  being  passed  through  dilute 
hj'drochloric  acid,  then  again  rinsed  in  water,  and  finally 
washed  twice  with  90  per  cent,  alcohol.  Thus  purified,  the 
fibre  contains  about  0-01  per  cent,  of  mineral  matters  (the 
raw  silk  contains  an  average  of  0'8  per  cent.).  It  is  very 
brilliant,  white,  and  soft,  and  is  considered  to  be  fibroin. 
It  amounts  on  an  average  to  75  per  cent,  of  the  raw  silk. 

The  percentage  composition  of  fibroin  is:  C,  48*3; 
H,  6-5;  N,  19-2;  and  O,  26*0.  Its  density  is  about  1-34. 
It  dissolves  in  concentrated  hydrochloric  acid,  forming  a 
strongly  hcvo-rotatorj^  solution.  On  adding  more  fibroin 
to  this  solution  a  viscid,  transparent  mass,  resembling  the 
contents  of  the  silk-gland  of  the  worm,  is  obtained.  From 
the  solution  alcohol  precipitates  a  coagulum  of  fibroin, 
which,  when  dried,  appears  like  dry,  coagulated  albumen. 
In  this  condition  it  is  without  lustre,  but  it  retains 
nnchanged  its  composition,  density,  action  on  polarised 
light,  and  dyeing  properties. — E.  B. 


PATENTS. 

A  Process  for  the  Mannfacture  of  Cellulose  Wadding. 
J.  Feirabend,  Niedernhausen,  Prussia.  Eng.  Pat.  3061, 
February  19,  1891. 

WooD-pulp  is  beaten  up  with  water  into  an  attenuated 
condition.  The  turbid  liquid  is  run  on  to  a  wire-cloth 
strainer,  and  the  wet  tissue  taken  from  this  on  to  a  drying 
cylinder.  The  drj^  cobweb-like  mass  is  wrapped  round  a 
revolving  drum  until  a  sufficient  thickness  is  attained.  It 
is  then  removed  and  cut  into  slabs  as  desired. — R.  B.  B. 


Improvements  in  Machinery  employed  in  the  Mamifacture 
of  Wood- Wool.  J.  H.  C.  Martin,  Kent.  Eng.  Pat. 
8230,  May  13,  1891. 

The  main  feature  in  this  invention  is  a  feed-trough  fixed 
with  an  inclined  bottom,  and  having  an  outlet  suitably 
inclined  from  the  bottom  of  the  trough,  say  at  an  angle 
of  45°.  The  wood  is  placed  in  the  trough  on  its  edge, 
with  its  length  across  the  same  ;  the  cutting  knives 
work  against  the  inclined  face  of  the  feed-trough,  and 
move  to  and  fro  in  the  direction  of  the  grain  of  the  wood, 
but  cut  only  on  the  downward  stroke.  The  trough  is  filled 
with  the  wood,  and  is  provided  with  a  number  of  teeth  or 
scoring  knives  so  as  to  slightly  enter  the  wood.  By  this 
and  other  devices  the  wood  is  held  close  up  to  the 
cutter.  The  feeding  arrangement  is  also  part  of  the  claim. 
By  this  process  wood  is  stated  to  be  cut  almost  entirely  into 
wool.— Ed.  T. 

Improvements  in  Apparatus  for  Drying  Mungo  and  the 
like,  and  for  Facilitating  the  Removal  of  Vegetable 
Materials  contained  therein.  H.  Schirp,  Barmen, 
Germany.     Eng.  Pat.  5301,  March  17,  1892. 

The  wet  shoddy,  mungo,  &c.,  is  passed  through  a  series  of 
chambers,  in  an  opposite  direction  to  a  current  of  hot 
air,  and  transferred  from  one  chamber  to  the  next  by 
means  of  rakes  or  by  carrier  bands.  On  coming  out 
from  the  last  chamber  the  material  almost  dry  is  received 
on  a  perforated  table,  through  which  hot  air  passes  from 
beneath,  and  the  drying  is  thus  completed.  The  dry 
material  is  put  through  rollers  in  order  to  crush  any 
vegetable  substance  remaining  in  it,  which  can  then  be 
separated  by  shaking— K.  B.  B. 


Improvements  in  the  Method  of  and  Apparatus  for  Washing 
Fibrous  Materials.  J.  Eeddihough  and  J.  W.  Clough, 
Bradford,  Yorks.     Eng.  Pat.  9572,  May  20,  1892. 

The  pressers  for  squeezing  the  fibre  in  the  washing  trough 
are  each  connected  to  a  crank  by  a  rod  provided  with  a 
spiral  spring.  This  allows  the  presser  to  yield  and  the 
pressure  on  the  material  is  thus  suited  to  its  varying 
quantity  or  thickness.  A  motion  is  also  imparted  to  the 
pressers  whereby  the  fibre  is  caused  to  pass  forward  in  the 
direction  of  the  flow  of  the  washing  liipiid,  thus  avoiding 
choking  of  the  fibre  and  consequent  stoppage  of  the  machine. 
— R.  B.  B. 

Improvements  in  Treating  Hast  and  Wood  for  obtaining 
therefrom  Fibre  suitable  for  being  Spun  or  Woven. 
A.  Torpgren,  Tammerfors,  Finland.  Eng.  Pat.  2989, 
February  10,  1893. 

Br  successive  treatment  with  various  solutions  the  bast  is 
deprived  of  its  phosphoric  acid,  sulphates,  and  siliceous 
compounds. 

The  phosphoric  acid  constituents  are  dissolved  out  by 
dilute  sulphuric  acid  at  30° — 40'  C.  Sulphates,  chiefly 
calcium  sulphate,  are  removed  by  immersing  in  a  bath 
containing  common  salt,  with  or  without  the  addition  of 
ammonium  chloride.  The  silicates  are  rendered  soluble  and 
removed  by  a  solution  of  bleaching  powder.  Between  each 
stage  of  the  treatment  the  bast  is  rinsed  with  water,  and 
after  the  chlorine  bath  a  final  washing  takes  place  with  the 
addition  of  a  small  quantity  of  caustic  alkali  or  soap.  This 
is  succeeded  by  breaking  and  heckling  as  in  the  treatment  of 
flax— R.  B.  B. 


YI -DYEING,  CALICO  PEINTINa.  PAPEE- 
STAINma.  AND  BLEACHINa. 

Dyeing  and  Printing  by  Means  of  the  Salts  of  Gold. 
E.  Odernheimer.  With  report  on  same  by  R.  liussy. 
Bull.  Soc.  Ind.  Mulhouse,  1892,  529—539. 

Two  papers  on  the  subject  are  given  and  a  report  by 
M.  Lussy  on  the  author's  experiments.  The  author's 
results  are  set  forth  in  the  first  paper  as  follows : — 

(1.)  Grey  Colours. — These  form  the  basis  for  the 
subsequent  production  of  "  Golden  purple  "  on  the  fibre. 
The  textile  fabric  is  steeped  in,  or  printed  with  an  aqueous 
solution  of  a  salt  of  gold,  preferably  a  double  salt  such  as  the 
chloride  of  gold  and  sodium.  ^Sfter  drying,  it  is  passed 
through  a  reducing  bath,  and  there  is  instantly  precipitated 
upon  the  fibre  finely-divided  metallic  gold  possessing  a 
pearl-grey  colour  which  is  very  fast,  and  remains  unaltered 
by  acids  and  alkalis.  The  fibre  itself,  by  virtue  of  its 
reducing  power,  tends  to  cause  separation  of  the  gold,  but 
the  precipitation  with  reducing  agents  is  more  certain  and 
complete.  The  reaction  takes  place  in  the  cold,  but  is 
accelerated  by  warming  and  by  the  action  of  sunlight.  By 
varying  the  concentration  of  the  gold  solution  the  depth  of 
colour  is  modified. 

Reducing  Agents.  —  Pyrogallic  acid  and  hydroquinone 
yield  bluish-greys,  oxalic  acid  a  grey  of  a  more  violet-red 
tone.  Other  reducing  agents,  e.g.,  ferrous  sulphate,  may  be 
employed. 

The  extremely  fine  state  of  division  of  the  gold  and  its 
considerable  colouring  power  allow  of  a  beautiful  shade  of 
grey  being  obtained  with  very  small  quantities  of  gold. 
Thus,  for  dyeing  200  grms.  of  half-silk  the  following 
amounts  are  sufticient. 

(/.)  Gold  Bath. — 0*2  grm.  double  chloride  of  gold  and 
sodium  in  \  litre  water. 

(iV.)  Reducing  Bath. — 0  •  5  grm.  of  oxalic  acid  in  h  litre  of 
water.  Silk  is  easily  dyed  in  the  cold ;  for  wool,  cottosi, 
linen,  &c.,  the  bath  must  be  heated.  Previous  mordanting 
with  metaUic  salts  modifies  the  shade,  with  copper  sulphate 
greenish-greys  are  producid,  with  tin  salts  darker  and 
browner  shades. 
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(2.)  Fixing  of  «*  Golden  Purple,"  "  Golden  Pink,"  and 
of  Gold  with  Metallic  liejlcction  on  the  Fibre. — When  the 
fabrics  dyed  jircy  as  described  above  are  pressed  with  a  hot 
iron,  11  beautiful  rod  witli  a  metallic  lustre  is  developed  at 
the  points  of  contact,  the  darker  {ireys  change  to  dark 
purple-red,  and  the  pale  shades  to  pink.  Desipns  in  two  or 
three  shades  of  red,  and  red  desij^ns  on  a  white  or  grey 
ground,  can  be  tlius  formed,  the  hot  metal  being  applied  to 
those  parts  which  are  to  form  the  design. 

Another  Method. — Fabrics  impregnated  with  a  gold 
solution  are  heated  with  a  solution  of  oxalic  acid  or  an 
oxalate,     lieds  and  violet-reds  are  thus  produced. 

All  the  colours,  greys  and  reds  alike,  when  once  fixed, 
are  absolutely  fast  to  light  and  to  soap,  and  are  not  affected 
by  acids  nor  alkalis. 

The  second  paper  consists  partly  of  a  historical  notice  or 
brief  summary  of  the  previous  attempts  made  to  fix  gold 
upon  the  libre,  by  von  Schiile,  Kastucr,  Eisner,  and  others. 
It  appears  that  processes  for  precipitating  metallic  gold 
upon  the  fibre  by  reduction  of  solutions  of  its  salts  were 
known  and  carried  out  previous  to  the  French  lievolution. 

IJesides  a  repetition  of  much  in  the  first  paper  the  author 
makes  several  further  statements. 

The  red  is  obtained  on  silk  without  subsequently  applying 
heat,  the  precipitate  forming  at  100"^ — 110'^  C. 

The  application  of  these  methods  by  hand-printing  is 
difhcult  because  the  gold  solution  is  reduced  by  the 
thickening,  even  in  the  cold.  The  best  result  is  with  a 
mixture  of  Senegal  gum,  glycerin,  and  gold  solution. 

.4  nother  Method  of  Dyeing.  —The  gold  solution  is  reduced 
by  the  addition  of  gum,  and  the  fibre  is  dyed  in  this  solution. 
The  gold  is  deposited  very  evenly,  but  the  affinity  of  the 
separated  gold  for  the  fitre  is  very  feeble,  and  is  increased 
by  the  addition  of  oxalic  acid. 

By  applying  a  hot  iron  for  a  considerable  time  to  the 
purple-dyeu  fabric,  the  purple  is  transformed  into  lustrous 
metallic  gold. 

Several  other  methods  of  producing  the  purple  are 
reviewed.  Miiller  reduced  the  gold  solution  with  glucose, 
Vitalis  produced  a  lilac  on  cotton  with  gold  chloride  and 
stannous  chloride,  and  Lapouraille  dj-ed  silk  lilac  by 
treating"  with  a  dilute  gold  solution  and  exposing  to  sunlight 
(Elsner,Chem.  Tech.  Mittheil,  1861— 1862,  51).  It  is  there- 
fore not  only  stannous  chloride  which  is  capable  of  forming 
the  purple  precipitate  with  salts  of  gold.  The  grey  colour 
obtained  as  described  in  the  first  paper  is  immediately 
destroyed  by  chlorine.  This  reaction  can  be  made  use  of 
to  produce  a  white  pattern  on  a  grey  ground,  it  being 
sufficient  for  this  purpose  to  print  on  the  grey  fabric,  MnOj 
and  gum  solution,  afterwards  passing  through  dilute  hydro- 
chloric acid. 

M.  Lussy  in  his  report  states  that  he  has  verified  the 
correctness  of  the  above  results  as  regards  silk,  but  that  the 
shades  obtained  on  wool  and  cotton  are  not  so  pure,  while 
cotton  requires  a  gold  solution  four  times  as  concen- 
trated as  for  silk.  The  printing  results  are  not  so  good 
because  the  thickening  acts  upon  the  colour.  A  very  pure 
gum  is  necessary  to  obtain  a  red  or  pink  on  the  fibre.  The 
reduction  of  the  gold  solution  is  accomplished  most  readily 
by  phosphoretted  hydrogen  ;  with  hydrogen  the  action 
proceeds  much  more  slowly.  The  printed  or  dyed  fabrics 
must  be  passed  into  phosphoretted  hydrogen  while  still 
wet. 

The  purple  colour  can  only  be  transformed  into  metallic 
gold  at  a  temperature  of  240°— 260°  C— R.  B.  B. 


The  Tendering  of  Fibres  in  the  Production  of  White 
Discharges  on  Vat  Indigo-Blue.  A.  Schfturer.  Bull. 
Soc.  Ind.  Mulhouse,  1892,  540— .541. 

In  a  previous  i)aper  (Bull.  Soc.  Ind.  Mulhouse,  1892,  278) 
the  author  stated  that  the  addition  of  glycerin  to  the  acid- 
bath,  emploj'ed  in  the  production  of  the  discharge,  lessened 
the  tendering  effect  of  the  acid  upon  cotton.  The  accuracy 
of  this  statement  having  been  questioned  (Farb.  Zeit.  June  15, 
1892;  this  Journal,  1892,  904),  he  has  made  further  trials 
and  finds  it  necessary  to  modify  the  previous  conclusions. 


The  following  experiment  waa  made  : — Two  pieces  of  cotton 
A.  and  B.  were  dyed  a  vat  indigo-blue  and  printed  with 
the  following  mixtures  : — 

{40  parts  potassium  bichromate. 
ICO  parts  neutral  potassium  chromate. 
800  parts  gum  solution, 
r  50  parts  potassium  bichromate. 
B.  ■   300  parts  neutral  potassium  chromate. 
,  Got)  parts  gum  solution. 

The  blue  ground  on  A.  was  just  disdiargcd  on  subseqiicnlly 
passing  through  a  bath  containing  5()  grnis.  oxalic  acid  and 
50  grms.  sulphuric  acid,  and  made  up  to  1  litre  with  water. 
Pattern  B.  was  passed,  after  printing,  through  a  similar  bath 
to  which  60  grms.  glycerin  was  added.  Both  patterns  were 
boiled  with  sodium  carbonate,  and  tested  with  the  dynamo- 
meter. 

Results : — 

Resist  unce. 

All  blue  fabric loO 

Pattern  A c."; 

Pattern  B ot 

The  conclusion  is  that  when  the  printing  mixture  is  only 
just  sufficiently  concentrated  to  discharge  the  blue,  the 
addition  of  glycerin  does  not  prevent  tendering  of  the  fibre. 
In  the  previous  experiments  it  was  found  that  when  the 
mixture  is  more  concentrated  than  this,  the  tendering  effect 
is  lessened  by  introducing  a  certain  proportion  of  glycerin 
or  of  a  similar  substance.  The  same  effect  is  not  produced 
by  making  the  acid-bath  more  dilute. 

It  is  impossible  to  regulate  the  printing  mixture,  on  the 
large  scale,  so  as  just  to  furnish  the  required  amount  of 
chromic  acid ;  it  is  therefore  necessary  to  employ  a  mixture 
a  little  too  strong.  The  chief  objection  to  this  is  a  slight 
tendency  of  the  colour  to  "  run  "  in  the  acid-bath,  but  the 
presence  of  glycerin  obviates  this  defect. — K.  B.  B. 


Production  of  Colours  on  Textile  Fibres  by  means  of 
Uranium  Salts.  Report  by  P.  Werner  on  an  essay  sent 
for  competition  for  the  Society's  prize.  Bull.  Soc.  Ind. 
Mulhouse,  1892,  542—544. 

The  author  of  the  essay,  after  reviewing  the  present 
industrial  applications  of  uranium  compounds,  proposes 
to  produce  on  fibres  bj-  means  of  these  compounds  yellow 
and  brown  colours.  The  yellow  is  obtained  by  steeping  in 
uranium  nitrate  solution,  and  converting  this  into  the 
hydrate  by  contact  witTi  a  hot  surface.  The  shade  may 
vary  from  light  yellow  to  orange-yellow.  For  the  brown 
shade  the  fibre,  after  steeping  in  uranium  nitrate,  is  worked 
in  a  hot  solution  of  pyrogallic  acid  or  of  potassium  ferro- 
cyanide. 

M.  Werner  states  that  a  bright,  full  yellow  is  obtained 
only  on  the  silk  fibre.  The  colours  leave  much  to  be 
desired  in  the  way  of  fastness.  The  high  price  of  uranium 
compounds  would  also  prevent  the  process  from  finding  an 
extended  practical  application. — R.  B.  B. 


The  Action  of  Copper  upon  Colouring  Matters  exposed  to 
Light.  Camille  Schoen.  Bull.  Soc.  Ind.  de  Mulhouse, 
1892,  590. 

It  has  been  known  for  several  years  that  precipitated 
metallic  copper  and  the  oxide,  sulphide,  sulphate,  acetate, 
and  chlorate  of  copper,  if  applied  to  colouring  matters, 
greatly  increase  their  resistance  to  light,  while  the  ferro- 
cyanide  of  copper  proved  quite  inert  in  this  respect.  It  was 
further  found  that  those  compounds  convert  the  white  parts 
of  the  fabrics  into  oxyeellulose.  Further  experiments  have 
shown  that  this  formation  of  oxyeellulose  occurs  only  if 
together  with  the  copper  compounds  ammonium  salts  are 
present,  and  a  mixture  of  copper  and  ammonium  salts 
printed  on  a  white  fabric,  which  is  then  exposed  to  light, 
has  a  very  strong  action  on  the  fibre,  which  is  converted  into 
oxyeellulose.  By  treating  a  dyed  cloth  with  the  same 
mixture    the    colour     is    protected     from    light,    but    no 
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formation  of  oxycellulose  is  noticeable,  so  that  the  pro- 
tective action  of  the  copper  seems  to  be  due  to  leoxidation 
of  the  colouring  matter.  The  salts  of  iron,  tin,  and 
manganese  with  or  without  ammonium  salts  possess  no 
8uch  protective  action. — C.  O.  W. 


The  Dissociation  of  Chrome  Alum.     H.  Bautigny  and 
E.  Pechard.     Comptes  rend.  115,  17,  604. 

See  under  YII.,  page  445. 
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Drying  Paper,  Felt,  or  other  Fabrics.     W.  Searle 
W.  H.  Elliot,  London.     Eng.  Pat.  2096,  February  3, 


Sec  under  I.,  page  435. 


A  Method  of  and  Process  for  Printing  Celluloid. 
W.  Hazelberg,  Berlin.  Eng.  Pat.  41G7,  March  2,  1892. 
A  METHOD  of  printing  letters,  pictures,  &c.,  indelibly  on 
celluloid  plates,  the  colours  retaining  their  brightness  and 
the  celluloid  its  gloss.  The  celluloid  plate  is  highly  polished, 
and  then  pressed  by  means  of  a  metal  plate  having  a  rough 
surface  produced,  preferably,  by  a  sand  blast.  This  imparts 
to  the  celluloid  plate  a  finely -granulated  dead  surface, 
suitable  for  the  reception  of  .colours.  It  is  then  printed  on 
a  lithographic  press  with  printing  colours,  to  which  has  been 
added  a  solvent  of  celluloid  such  as  ethyl  acetate.  The 
celluloid  is  then  pressed  with  a  metal  plate,  of  which  the 
whole  of  the  face  has  been  highly  polished,  or  on  which 
parts  of  the  face  have  been  left  "  flat  "  or  "  dead."— Ed.  T. 


Improvements  in  or  relating  to  the  Bleaching  of  Vegetable 
and  Animal  Fibres  or  other  Organic  Substances.  C.  J. 
E.  de  Hatin,  List,  near  Hanover,  Prussia.  Eng.  Pat. 
4823,  March  11,  1892. 
Sodium  peroxide,  recently  introduced  as  a  bleaching  agent, 
is  usually  applied  by  introducing  it  into  a  slightly  acid 
solution,  and  thus  producing  hydrogen  peroxide.  This 
method  has  the  defect  that  the  bleached  libres  lose  their 
lustre  and  are  hard  to  'the  touch.  This  patent  describes  a 
method  of  liberating  the  oxygen  of  the  sodium  peroxide  by 
gradually  adding  the  peroxide  to  a  solution  containing  a 
magnesium  or  other  salt.  When  magnesium  sulphate  or 
chloride  is  used  magnesium  hydrate  is  precipitated  and  the 
oxyen  set  free.  By  adopting  this  process  the  defects 
mentioned  are  avoided. — K.  B.  B. 


Process  for  Dyeing  Loose  Cotton,  Cotton  Thread,  and 
Woven  Fabrics.  G.  Jagenburg,  Rydboholm,  Sweden. 
Eng.  Pat.  5408.  March  18,  1892. 
This  patent  relates  to  an  improved  process  for  producing 
aniline-black.  When  a  concentrated  solution  of  an  aniline 
salt  is  mixed  with  a  solution  of  a  metallic  acetate,  e.g., 
copper  acetate,  a  precipitate  is  formed  which  varies  in 
colour  from  dull  yellow  to  dark  olive,  according  to  the 
relative  proportions  of  aniline  and  acetate  present.  This 
precipitate  is  dissolved  by  acids,  and  such  a  solution  in 
acetic  acid  is  here  employed  as  the  dye-bath.  Such  a  bath 
may  be  made  up  as  follows  : — 

Gnus. 

Water 17o0 

Aniline  salt 250 

Acetate  of  copper 300 

Acetate  of  alumina lOO 

Acetic  acid,  8°  B 15*3 

The  goods   impregnated   with  this    solution   are  dried   at 
25°—  30°  C,  whereby  they  assume  an  olive-green  tint.     By 


continuing  to  expose  them  to  this  temperature  a  "  half- 
oxidation  "  takes  place  and  the  fibre  becomes  grass-green. 
The  oxidation  is  completed  by  working  in  a  bath  containing 
potassium  bichromate  and  sulphuric  acid.  The  goods  are 
then  hung  up  in  a  cool  place  for  several  hours,  or  exposed 
to  a  temperature  of  36° — 40°  C.  for  half  an  hour,  and  finally 
washed.  It  is  claimed  that  the  black  so  produced  does  not 
turn  green,  and  that  the  goods  are  in  no  way  injured. 

— R.  B.  B. 


Improvements  in  the  Process  of  Producing  and  Fixing 
Coloured  Figures  in  Cotton  Material  iji  Conjunction 
with  Grounds  of  Contrasting  Colour.  A.  G.  Brookes, 
London.  Erom  the  Arnold  Print  Works,  North  Adams, 
Massachusetts,  U.S.A.  Eng.  Pat.  3186,  February  13, 
1893. 

A  DESIGN  is  produced  by  basic  aniline  colours  upon  an 
alizarin  ground  by  the  following  series  of  operations  : — 
The  cotton  is  first  mordanted  with  tannic  acid.  The  tannin 
is  fixed  as  usual  with  an  antimony  salt.  A  metallic 
mordant  for  the  alizarin  is  next  applied,  e.g.,  acetate  of 
alumina. 

The  basic  colour  is  then  printed  on  the  cotton  together 
with  a  discharge  for  the  metallic  mordant,  the  discharge 
consisting  of  an  organic  acid  or  a  salt  of  such  an  acid. 
After  steaming  and  "  dunging"  the  cotton  is  dyed  with 
alizarin  and  finished  in  the  usual  manner. 

Or  the  order  of  the  above  operations  may  be  somewhat 
modified.— R.  B.  B. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

The    Formation   of   Alkali7ie     Carbonates    in     Nature. 
E.  W.  Hilgard.     Ber.  25,  3624. 

The  formation  of  alkaline  carbonates  found  in  nature  such 
as  "  Trona,"  "  Szekso,"  "  Kara,"  "  Reh,"  has  never  been 
thoroughly  studied,  and  practically  nothing  has  so  far  been 
published  on  this  matter. 

The  author  on  evaporating  certain  mineral  waters, 
observed  crystals  of  calcium  sulphate  separating  out, 
although  the  mother-liquor  showed  an  alkaline  reaction, 
owing  to  the  presence  of  alkaline  carbonates.  An 
analogous  process  takes  place  in  nature  between  calcium 
carbonate  and  sodium  salts  in  presence  of  an  excess  of 
carbonic  acid.  In  this  way  sodium  sulphate  and  calcium 
carbonate  by  mutual  reaction  form  gj'psum  and  sodium 
carbonates. 

All  neutral  alkaline  carbonates  take  up  carbonic  acid 
from  the  air ;  alkaline  bicarbonates,  on  the  other  hand,  are 
decomposed  and  it  is  only  alkaline  sesquicarbonates  which 
are  stable.  On  passing  carbonic  acid  through  a  solution 
of  sodium  sulphate  (or  sodium  chloride)  in  which  calcium 
carbonate  is  suspended,  sodium  carbonates  are  formed. 

This  process  was  followed  up  quantitatively  by  the 
author,  who  employed  solutions  of  alkaline  sulphates  of 
varying  concentration,  with  a  view  to  finding  out  whether 
it  could  be  used  for  manufacturing  soda  on  a  large  scale. 

When  the  reaction  had  come  to  an  end  at  the  ordinary 
temperature,  the  solution  was  filtered  and  the  calcium 
sulphate  and  carbonate  precipitated  with  strong  alcohol. 
The  filtrate  contained  only  a  trace  of  lime.  The  amount  of 
alkaline  carbonate  formed  was  ascertained  by  titration.  A 
part  of  the  liquid  immediately  after  saturation  with 
carbonic  acid  was  also  titrated  and  another  part  evaporated 
in  order  to  determine  to  what  extent  the  reverse  reaction 
would  take  place  under  such  circumstances. 

The  results  in  the  following  table  show  that  in  the  case 
of  the  potassium  salt  the  reaction  is  complete  only  up  to 
1  grm.  per  litre,  in  the  case  of  the  sodium  salt  only  to 
0*8  grm.  per  litre. 
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Grins.  K^04  per  litre. 


ItKACTION    HKTWKKN    KjSO^,    CaCOa,    A.M.    Ufii).^ 

0-25        0'60 


Cc.  normal  licid  neutralised  after  saturation 
with  ciirbonic  ucid  before  treatment  with 
ulcohol. 

{I'er  cent,  of  iwssible  nmximuin.. . . 
Absolute  weight  before  evaporation 
„  „       aft«r 


2-0 

100-0 
0-89 
0-06 


6-8 

100-0 
0-59 
0-10 


0-76      1-00      1-10      1-26 1    rao  ,    m 


2*00 


8'6    j    11-5    1    11-8        13-1    '    15-0 

'  I 

100-0       100-0         93-3     I    91-1         HC-J 


0*88 
0*12 


1-17 


1-20 


0-14  i      0-16 


1-39        l-.W 
0-19  1      0-20 


17-1        17- 


1-70 
0-21 


4-00  '      8-00 


77-1       r/rx 
2* 88  I      2-37        l-r,i 
0-24        0-25  i      0-ai 


Reaction  between  Xa-jSO^,  CaCOa,  and  liJCOn 


Grma.  NasSO^  per  litre. 


0*27 


0-50 


0-75        0-80 


Cc.  normal  acid  neutralised  after  saturation 
and  before  treatment  with  alcohol. 

f  Per  cent,  of  possible  maxiraum. . . . 

3-5 

100-0 

7-1 
100-0 

10-6 
100-0 

forra^*  ■  -^^^solute  weiglit  before  evaporation 

0-30 

0-GO 

0-89 

,.          ,.       after 

0-04 

0-05 

0-08 

10-6 

99-5 
0-89 
0-11 


It  IS  further  shown  that  on  evaporation  ahout  nine-tenths 
of  the  alkaline  carbonates  formed  are  reconverted  into 
sulphates.  This  reconversion  undoubtedly  would  not  take 
place  if  the  solutions  were  evaporated  at  the  ordinary 
temperatures. 

p]vaporations  of  this  kind  take  place  in  nature,  viz.,  in 
Arabia,  Egypt,  the  Desert  of  Sahara,  the  Aralo-Caspian 
Depression,  the  Desert  of  Gobi,  Nevada,  and  Utah  in 
Xorth  America.  This  formation  exercises  a  most  deleterious 
effect  on  the  cultivation  of  artificially-watered  land,  as  is 
found  to  be  the  case  in  the  North- West  of  India  and  n 
North  America  from  the  Rocky  Mountains  to  the  Pacific 
Coast. 

The  quantity  of  alkaline  carbonates  formed  will  greatly 
vary  according  to  the  intensity  of  the  evolution  of  carbonic 
acid,  as  well  as  to  the  concentration  of  the  solutions. 
This  explains  the  great  variation  in  the  composition  of  the 
"  Trona  "  or  "  Szekso  "  of  commerce,  the  alkaline  carbonates 
in  these  substances  sometimes  reaching  80  per  cent., 
although  generally  not  over  25 — 35  per  cent. 

The  efflorescence  of  alkaline  carbonates  makes  large  tracts 
of  land  all  but  incapable  of  cultivation,  and  watering  only 
increases  the  evil.  Such  land  may  be  cultivated  by  incor- 
porating gypsum  with  the  land.  The  efflorescences  in  the 
valley  of  San  Joaquim,  California,  have  the  following 
composition  : — 


K2SO4 

XaaSOi 

NaCl 

NaHPOi  

NaN03 

NuaCOs 

(NH4)2C03 „ 

MgSO, 

Orgtvnic  substances  and  water 


3-23 
20-91 
12-21 

rs7 

16-40 
27-02 
1-27 

17-07 


12-53 


2-48 
5-19 


1-01 
38-09 


100 -00 


100-00 


The  most  important  vegetable  alimentary  substances  are 
here  concentrated,  making  it  most  desirable  that  such  land 
should  be  cultivated  by  addition  of  gypsum  before  these 
Valuable  salts  are  lixiviated  away  by  rain  floods. 

The  reaction  which  produces  alkaline  carbonates  plays, 
no  doubt,  an  important  part  in  the  formation  and  in  the 
decomposition  of  minerals  and  rocks.  Amorphous  silica  is 
soluble  in  solutions  of  alkaline  carbonates,  and  the  author 


1-00 

1-25 
15-3 

1-50 

1-75 

2-00 
19-3 

4-00  ' 

12-6 

18-0 

18-6 

24-1 

89-2 

88-4 

85-3 

75-3 

68-4 

42-7 

1-06 

1-29 

1-S2 

1-56 

1-62 

2-02  ' 

0-11 

0-13 

0-17 

0-18 

0-22 

0-2.5 

8-00 

•<«-2 

22-4 

2-12 

o-2<; 


has  often  observed  the  presence  of  alkaline  silicates  in 
waters  in  the  dry  regions  as  well  as  the  formation  of 
agate-geodes  and  zeolites  under  their  Influence.— K.  E.  il. 


The  Production  of  Calcium  Sulphate  from  the  Waste 
Liquors  of  the  Ammonia- Soda  Process.  H.  Schreih. 
Chem.  Zeit.  16,  1836. 

The  author  describes  the  manufacture  of  calcium  sulphate 
("  Annaline "  "  Pearl-hardening ")  for  which  he  uses  a 
piece  of  apparatus  figured  in  the  original. 

A  lead-lined  wooden  vessel  serves  for  storing  the  precipitant, 
viz.,  sulphuric  acid  or  acid  sodium  sulphate.  An  adjoining 
wooden  vessel  is  filled  with  the  waste  liquor  of  the  ammonia- 
soda  manufacture.  The  calcium  chloride  contained  in  this 
liquor  is  precipitated  as  calcium  sulphate  by  addition  of  the 
necessary  quantity  of  liquor.  After  several  hours  standing 
the  clear  solution  is  drawn  off  by  means  of  a  skimmer  or 
swivel-siphon  made  of  corrugated  rubber.  A  fresh  quantity 
of  waste  liquor  is  now  treated  in  the  wooden  vessel  in  the 
same  way,  and  the  process  repeated  until  a  considerable 
quantity  of  calcium  sulphate  is  obtained.  After  washing 
several  times  with  water,  the  whole  precipitate  is  flushed  on 
to  the  filter  shown,  where  it  is  thoroughly  drained.  If  the 
precipitate  is  well  beaten  down  during  the  process  of 
draining,  the  resulting  sulphate  will  not  contain  over  25  per 
cent,  of  water.  A  vacuum-filter  is  not  applicable  here, 
since  the  extremely  fine  precipitate  would  block  up  the 
interstices  of  the  filtering-material  too  rapidly.  The  fineness 
of  the  sulphate  is  increased  by  agitating  the  liquor  well 
during  precipitation  and  adding  the  acid  rapidly. — K.  E.  M. 


The   Dissociatioti   of  Chrome  Alum.     H.   Baubigny   and 
E.  Pechard.     Comptes  rend.  115,  17,  604—605. 

Grahaji  proved  the  dissociation  of  potash  alum  by  experi- 
ments based  on  the  different  rates  of  diffusion  of  its 
constituent  salts.  He  showed  that  when  a  solution  of 
potash  alum  was  placed  at  the  bottom  of  a  vessel  full  of 
water,  the  supernatant  liquid  after  the  lapse  of  some  time 
contained  aluminium  and  potassium  sulphates  in  different 
proportions  from  that  in  which  they  exist  in  the  double 
salt.  Eventually,  however,  a  state  of  equilibrium  again 
obtains  between  the  salts. 

The  authors  consider  they  have  been  able  to  demonstrate 
the  dissociation  of  chrome  alum  in  a  more  simple  manner. 
Having  observed  that  this  salt  after  repeated  precipitation 
from  an  aqueous  solution  by  alcohol  presented  an  acid 
reaction,  they  added  0-3  grm.  of  gaseous  ammonia  to  20  cc. 
of  a  saturated  solution  of  it,  thus  rendering  it  neutral  to 
methyl-orange.  After  standing  some  time  the  solution, 
which   had   turned   from   violet   to   green    on   adding  the 


US 
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ammonia,  gave  a  deposit  of  violet  crj^stals  of  an  acid 
reaction,  and  again  became  acid  to  methjl-orange.  The 
phenomenon  is  exhibited  by  a  solution  of  chromium 
sulphate,  but  not  by  those  of  ordinary  alum  and  aluminium 
sulphate. — E.  B. 


The  Inertness  of  Quicklime.     Y.  H.  Veley.     Proc.  Chem. 

Soc.  1893  [123],  114. 
The  conditions  under  vi'hich  calcium  carbonate  is  formed 
from  lime  and  carbon  dioxide  have  been  to  some  extent 
investigated  by  Debay,  Raoult,  and  Birnbaum,  with  Mahn. 

The  experiments  recorded  in  the  paper  -were  conducted 
on  a  much  larger  scale  than  heretofore,  and  the  amount  of 
combination  between  the  lime  and  carbon  dioxide  as 
dependent  on  the  conditions  (1)  of  moisture,  (2)  of  tem- 
perature, is  investigated.  It  is  shown  that  the  combination 
is  incomplete,  not  only  with  lime  to  which  1 1  per  cent,  of 
water  are  added,  but  even  with  the  hydrate ;  the  presence  of 
10  per  cent,  of  free  water  in  the  hydrate  increases  the 
absorptive  power  nearly  fourfold.  Dry  carbon  dioxide 
combines  with  lime  to  a  slight  extent  at  300°,  to  a  greater 
degree  at  350^,  and  fairly  completely  at  420°  (melting-point 
of  zinc;  cf.  Birnbaum  and  Mahn). 

The  conditions  of  the  formation  of  calcium  sulphite 
from  lime  and  sulphur  dioxide  have  been  studied  by 
Birnbaum  and  Wittich,  who  do  not,  however,  give  any 
quantitative  results. 

It  is  here  shown  that  lime  and  sulphur  dioxide,  when 
dry,  begin  to  combine  at  about  300°,  and  more  completely 
at  352° ;  but  at  a  higher  temperature  the  resulting  sulphite 
is  decomposed  into  sulphate  and  sulphide,  and  bj-  the 
interaction  of  the  latter  and  the  sulphur,  dioxide  sulphur  is 
formed. 

There  is  a  great  similarity  in  the  behaviour  of  dry  carbon 
and  sulphur  dioxides  as  regards  the  amounts  of  them 
absorbed  by  lime  under  the  same  conditions  of  temperature. 
Incidentally  it  is  noted  that  quicklime  does  not  absorb 
nitrous  fumes  at  ordinary  temperatures. 


PATENT. 

A  Process  and  Apparatus  for  the  Mamifactnre  of  Per 
Salts  of  Iron.  E.  Hermite  and  A.  Dubosc,  Paris,  France. 
Eng.  Pat.  10,281,  May  80,  1892. 

See  under  XL,  page  452. 


Vm.-GLASS.  POTTERY.  AND 
EAETHENWARE. 

Results  obtained  in  the  Baccarat  Glass  Works  by  Intro- 
ducing Metastannic  Acid  into  the  Putty  Powder. 
L.  Gueroult.     Comptes  rend.  1892, 115,  757 — 759. 

Putty  powder  is  a  stannate  of  lead  obtained  by  oxidising 
a  mixture  of  three  parts  of  lead  and  one  part  of  tin  in  a 
special  furnace,  and  has  till  recently  been  exclusively 
employed  for  polishing  crystal  glass.  The  author  instances 
many  cases  of  injurious  results  to  the  workmen  owing  to 
the  use  of  this  substance,  in  part  due  to  lead  poisoning  and 
in  part  to  the  chipping  off  of  small  particles  of  the  putty 
during  the  working  with  the  polishing  wheel,  which  is  coated 
with  it.  Such  small  particles  get  into  the  air  and  thence  into 
the  mouth  and  respiratory  organs.  To  avoid  these  injurious 
results  a  mixture  of  one  part  of  putty  powder  to  two  parts 
of  metastannic  acid  has  been  substituted  for  the  putty 
alone  at  the  Baccarat  works,  and  with  most  successful 
results,  no  cases  of  lead  poisoning  or  of  accidents  having 
arisen  since  its  introduction. — C.  A.  K. 


PATENTS. 

Improvements  in  the  Manufacture  of  Glass.     V.  B.  Lewes, 
Greenwich.     Eng.  Pat.  8865,  May  10,  1892. 

The  fusion  of  the  frit  or  refractory  material  of  which  glass 
is  made  proceeds  but  slowly  when  the  heat  is  applied  from 
the  exterior  of  the  melting  vessel  or  from  the  surface,  as  in 
a  tank  furnace,  owing  to  the  non-conducting  nature  of  the 
material.  In  this  invention  the  material  is  heated  rapidly 
throughout  its  mass  by  mixing  with  the  frit  some  car- 
bonaceous substance,  which  is  burnt  by  air  or,  preferably, 
oxygen,  which  may  be  introduced  into  the  vessel  or  tank 
by  passages  or  by  tubes  of  refractory  material.  The  oxygen 
for  the  combustion  may  also  be  obtained  by  adding  a 
nitrate  to  the  fiit,  which  yields  up  the  oxygen  required 
when  the -vessel  has  been  suiRciently  heated  from  outside. 

—V.  C. 


Improvements  in  Joints  for  Earthenware  Pipes.  H.  L. 
Doulton  and  C.  E.  Morris,  London.  Eng.  Pat.  9402, 
May  18,  1892. 

In  former  inventions  for  obtaining  tight  joints  the  socket 
has  been  lined  with  cement,  and  the  spigot  end  has  been 
tipped  with  cement,  the  lining  of  the  socket  being  cylindrical 
and  the  tip  cf  the  spigot  rounded  or  spherical.  In  the 
present  invention,  the  lining  of  the  socket  is  made  of  an 
elastic  material,  preferably  plaited  cotton,  like  a  lamp-wick, 
treated  with  bituminous  material.  The  joint  is  made  by 
the  fitting  of  the  rounded  tip  of  the  spigot  end  into  the 
cylindrical  ring  of  elastic  lining,  the  width  of  the  strip  of 
elastic  material  being  such  as  to  admit  of  a  true  tit  with  the 
rounded  or  spherical  end  in  every  position  which  the 
amount  of  freedom  allowed  to  the  pipes  permits  them  to 
take  up. — Y.  C. 


Manufacture  of  Composition  for  the  Production  of  Ceramic 
Fancy  Ware.  C.  Werfel,  Prague.  Eng.  Pat.  24,002, 
December  29,  1892. 

A   MATERIAL    composcd   of    the   following   ingredients    is 
termed  "  Elfeuite"  by  the  inventor:  — 

"  1  kilogramme  glue  dissolved  in  water." 

"  5  dekagrammes  eolophonium." 

"  5  „  linseed  oil-vamish." 

"  1  „  weak  acetic  acid." 

"  1  „  chromate  of  potassium." 

"7  „  cellulose  or  rag-stuff  boiled  and  mixed 

into  a  paste  with — 
"  5  kilogrammes  chalk." 
"  20  dekagrammes  slaked  lime." 

The  material  can  be  fashioned  into  articles,  which  attain 
great  hardness  by  simply  drying,  and  do  not  need  to  be 
tired  as  do  majolica  goods.  The  articles  can  be  kept 
without  harm  in  damp  places. — V.  C. 


Improvements  in  the  Method  of  Manufacturing  Glass 
Bars,  Rods,  or  Sticks.  P.  Sievert,  Dohleu,  nr.  Dresden. 
Eng.  Pat.  1289,  January  20,  1893. 

These  articles  have  hitherto  been  produced  by  stretching 
a  mass  of  hot  glass,  a  process  which  requires  skilled 
operators  and  leads  to  loss  of  material  as  well  as  suffering 
under  the  disadvantage  that  only  limited  lengths  can  be 
produced  at  one  stretching. 

In  the  present  invention  the  articles  are  formed  by 
bringing  the  molten  glass  between  a  suitably  grooved  table 
and  a  grooved  roller,  or  between  two  suitably  grooved 
rollers  rotating  in  opposite  directions.  The  rollers  may  be 
so  adjusted  as  either  to  completely  sever  the  glass  or  so  as 
to  leave  the  bars,  &c.  in  a  continuous  sheet,  which  can 
afterwards  be  severed  by  a  diamond. — V.  C. 
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Process  or  Mode  of  Making  Ghiss  having  an  Orange- 
Yellow  (Jolour  lohen  the  Light  jiasscs  through  it,  and  a 
Greenish  Colour  when  the  IJght  falls  upon  it.  V.  Welz, 
Klostergrab,  Hoheniia.  Kng.  I'at.  2033,  January  30, 
1893. 

The  process  consists  in  adding  selenium  and  oxide  of 
uranium  to  the  glass  metal  while  it  is  still  in  the  mtlting 
pot.  The  proportions  are  approximately  15  parts  of 
st'lenium  to  25  parts  of  oxide  of  uraninm. — V.  C. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

The  Testing  of  Natural  Stones  ami  the  Determination  of 
their  Mechanical  Strength,  Specific  Gravity,  Absorption 
of  Water,  and  Resistance  to  Abrasion.  Bohm.  Mitt. 
Konigl.  tech.  Vei-suchs.  1892,  5,  188—229. 

The  following  are  the  chief  points  of  importance  in  the 
methods  of  testing  used : — 

(1.)  The  compression  tests  are  made  on  cubes  the  sides 
of  which  aie  4,  5,  or  6  cm.  in  length,  thus  giving  a  surface 
of  16,  25,  36  sq.  cm.  to  which  the  load  is  applied. 

(2.)  The  determination  of  the  compressive  strength  is 
usually  made  by  the  application  of  the  load  at  right  angles 
to  the  natural  bedding  plane  of  the  stone  as  occurring  in  the 
quarry. 

(3.)  The  determination  of  the  compressive  strength  of 
the  frozen  stone  is  performed  on  test-cubes  saturated  by 
immersion  for  1 2  hours  in  water ;  half  the  number  taken 
are  exposed  to  a  temperature  of  —  12°  to  —  15°  C.  in  the 
air  for  24  hours,  and  the  remainder  to  the  same  temperature 
for  the  same  time  under  water. 

(4.)  The  method  of  determining  the  power  of  the  stone 
to  resist  abrasion  consists  in  grinding  a  cube  of  the  stone, 
the  face  of  which  has  an  area  of  50  sq.  cm.,  and  is  cut 
parallel  to  the  bedding  plane  b}'  means  of  an  iron  disc  fed 
with  emery.  The  load  is  30  kilos.,  450  revolutions  are 
made,  the  effective  radius  being  22  cm.,  the  disc  making 
22  revolutions  per  minute.  20  grms.  of  Xaxos  emery  Xo.  3 
are  used  during  each  22  revolutions.  Four  obsen'ations  at 
equal  intervals  are  taken,  so  that  the  progressive  loss  of 
weight  of  the  stone  is  determined  and  its  degree  of  uniformity 
of  structure  ascertained.  The  weight  ground  off  is  then 
calculated  into  cubic  centimetres  by  dividing  it  by  the  specific 
gravity  of  the  stone. 

(5.)  When  the  influence  of  high  temperatures  on  the 
compressive  strength  of  the  stone  is  to  be  determined,  the 
test-pieces  are  first  dried  for  an  hour  in  a  drying  oven, 
then  heated  to  bright  redness,  half  of  the  number  taken 
allowed  to  cool  in  the  air,  the  remainder  quenched  in  water, 
and  the  crushing  tests  carried  out  as  usual. 

The  remainder  of  the  paper  consists  of  tables  giving  the 
results  of  tests  made  at  the  testing  station,  which  are  too 
voluminous  for  abstraction. — B.  B. 


lioofng  Tiles  from  Sawdust    and   Cement.     Hauenschild. 
Thonind.  Zeit.  1892,  16,  852. 

A  DRY  mixture  is  made  of  two  measures  of  sawdust  and 
one  of  Portland  cement ;  this  is  worked  up  to  a  stiff  paste 
with  water  and  rolled  into  plates.  The  resulting  material 
shows  a  satisfactory  resistance  to  frost,  but  otherwise  does 
not  appear  to  have  been  tested  for  durability. — C.  F.  C. 


Improvements  in  Drainage  Pipes.     Thonind.  Zeit.  1892, 
16,  990. 
A   COMPOSITE  Structure   is   recommended,   viz.,   the   lower 
section  to  be  of  earthenwaie  whilst  the  upper  is  of  a  mixture 
of  cement  and  any  suitable   material  for   securing   penetra- 
bility by  water. — C.  F.  C. 


PATENTS. 


Oil-Cloth  as  an  Improved  Substitute  fur  Wall-Paprr 
and  for  Ceiling,  Panel,  liailwa;/  Carriage,  and  other 
Decorative  Piirjwses.  F.  Pugh,  Swindon,  Wilt«.  Fii" 
Pat.  11,577,  July  8,  1891. 

The  basis  is  a  cloth  of  a  strong,  pliable,  and  even  texture, 
which  is  well  sized  on  the  back,  and  smooth-faced  in  front. 
For  ordinary  use  "  |  white  "  damask  is  recommended.  It  is 
saturated  in  a  warm  solution  of  glue,  glycerin,  and  French 
chalk  or  whiting,  and  then  stretched  on  drying  frames  or 
passed  over  steam-heated  cylinders.  Various  'methods  of 
ornamentation  are  given.  The  inventor  claims  the  sole 
right  to  call  the  said  varieties  of  oil-cloth  by  the  name  of 
"  Walloilum."— Ed.  T. 


A  Composition  Material  forming  Boards,  Slabs,  Linings, 
and  the  like,  in  Substitution  for  Wood  or  other 
Material.  C.  F.  Baker,  J.  H.  Eandall,  and  G.  S.  iNIayhew, 
Minneapolis,  U.S.A.     Eng.  Pat.  2033,  February  2,  1892. 

The  inventors  prepare  a  material  capable  of  general  use  in 
the  arts,  as  a  substitute  for  wood  and  other  materials.  A 
central  layer  of  wooden  strips  or  slats,  placed  edge  to  edge, 
is  faced  on  both  sides  by  sheets  of  paper-board,  and  the 
slats  secured  together  by  an  adhesive  cement,  composed,  for 
ordinary  purposes,  of  glue  and  whiting  or  plaster  of  Paris. 
Other  cements  are  recommended  for  water-  and  fire-proof 
boards.  The  parts  are  then  forced  together  by  heavy 
pressure.  The  compo-board  thus  formed  is  rigid,  light 
(about  the  density  of  wood),  strong,  and  durable,  and  may 
readily  be  made  to  assume  any  required  shape.  In  addition 
to  ordinary  uses  it  is  stated  to  be  applicable  to  electric 
conduits,  the  roofs  of  rail-cars,  ceilings,  floors,  refi'igerators, 
also  as  a  non-conducting  covering  for  pipes,  boilers,  &c. 

—Ed.  T. 


A  Machine  for  Mixing,  Working,  Amalganuiting ,  or 
Agglomerating  and  Compressing  Plastic  Materials. 
A.  Desgoffe,  Lille,  France.  Eng.  Pat.  5723,  March  23, 
1892. 

The  machine  consists  of  a  helix  a  arranged  so  as  to  be  placed 
axially  in  a  cylindrical  casing  d,  the  periphery  of  which  is 
provided  with  a  screw-thread  h  of  opposite  hand  to  that  of 

Fig.  1. 


the  helix.  The  interior  of  the  helix  is  occupiefl  by  a  shaft 
or  cylinder  k,  having  a  screw-thread  of  an  opposite  hand  to 
the  helix  on  its  outer  periphery.  The  helix  can  be  rotated 
in  the  cylindrical  casing,  with  the  casing  and  internal  shaft 
fixed,  or  as  an  alternative  it  may  be  fixed  and  the  casing 
and  shaft  themselves  rotate.  The  action  of  the  machine  is 
identical  whichever  arrangement  is  adopted.  The  material 
to  he  treated  is  introduced  at  one  end  through  a  hopper  r. 
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wilh  rollers  t,  and  being  caused  to  travel  to  the  other  end, 
emerges  through  a  die  q,  as  in  an  ordinary  pug  mill. 
Multiple  threads  may  be  used  and  the  internal  shaft  and 
the  casing  may  be  heated  by  steam  when  materials  such 
as  pitch  are  being  worked. — B.  B. 


mounted  boxes  or  slides  carrying  movable  grinders  set 
radially  at  varying  angles.  The  revolution  of  the  shaft 
causes  these  grinders  to  bear  against  the  interior  surface 
of  the  cylinder,  and  thus  grind  the  material  to  be  treated. 
(Cf.  Eng.  Pat.  9205,  1891.)— B.  B. 


Imjwovements  in  Machines  for  Treating  Clay  or  other  Sub- 
stances required  to  be  Reduced  to  a  Plastic  State  in  the 
Manufacture  of  Bricks  and  other  Articles.     B.  Joberus, 
Kenilworth,  and  E.  Joberus,  Aldridge.     Eng.  Pat.  7085, 
April  12,  1892. 
The  machine  consists  of  a  pair  of  rolls,  the  surfaces  of  which 
are  provided  with  spiral  ribs  and  grooves  contained  in  a  box 
having  a  hopper  at  one  end  and  a  die  at  the  other.     The  ribs 
on  the  rolls  are  right-  and  left-handed  respectively,  and  may 
increase  in  pitch  towards  the  delivery  end  so  as  to  pug  or  grind 
the  clay  more  thoroughly  as  it  approaches  the  die.    The  inner 
surface  of  the  box  containing  the  rolls  may  be  plain  or 
ribbed,  and  the  ribs  may  be  of  coarser  pitch  than  those  on 
the  rolls,  or  disposed  in  the  reverse  direction  when  the  clay 
is  to  be  passed  very  slowly  through  the  machine.     One  of 
the  rolls  may  be  driven  and  itself  serve  to  drive  the  other, 
or  they  may  be  connected  by  spur  wheels. — B.  B. 


Improvements  in  the  Manufacture  of  Artificial  Bituminous 
Stone.  E.  Huppertsberg,  Berlin,  Germany.  Eng.  Pat. 
7270,  April  16,  1892. 

Asphalt  or  similar  bituminous  material  is  powdered  and 
mixed  with  "  a  suitable  mineral  binding  material,  such  as 
oxide  of  lime  and  oxide  of  magnesia,  or  cement  or  plaster, 
or  roasted  dolomite,  or  siliciferous  carbonate  of  magnesia." 
^Magnesium  chloride  and  water  "  or  other  fluid  "  are  then 
added  to  form  a  paste,  and  sand  may  also  be  incorporated. 
Xo  heat  other  than  that  evolved  by  the  hydration  of  the 
magnesium  chloride  is  applied.  It  is  claimed  that  the  pro- 
duct, which  is  named  "  Bitumelith,"  is  superior  to  mixture 
made  by  fusing  bituminous  material   and  adding  mineral 


tmprovemeiits  in  Apparatus  for  Grinding  Cement  and 
other  Substances.  T.  W.  Brittain,  Chesterton,  and 
H.  J.  E.  Pamphilon,  Coughton,  Eng.  Pat.  8777,  May  9, 
1892. 

The  grinding  apparatus  is  of  the  centrifugal  type  and  con- 
sists of  a  cylinder  in  which  is  an  axial  shaft  upon  which  are 


X.-METALLURGY. 

On   the   Liquation   of  Metals   of   the   Platinum    Group, 
Edward  Matthey.     Proc.  Eoy.  Soc.  51,  447—448. 

The  author  has  continued  a  previous  investigation  of  his 
own,  which  was  published  in  the  "  Proceedings  of  the 
Eoyal  Society"  (Proc.  Eoy.  Soc.  1890,  47,  180-186; 
this  Journal,  1890,  644). 

In  the  present  paper  he  discusses,  in  detail,  the  effects  of 
the  cooling  of  large  masses  of  the  alloys  gold-platinum, 
gold-palladium,  platinum-palladium,  platinum-rhodium,  and 
gold-aluminium . 

The  details  of  manipulation  are  set  forth.  They  involved 
melting  masses  of  metal  with  high  melting-points. 

The  author  regrets  that  time  has  not  enabled  him  to 
examine  more  members  of  each  particular  series  of  alloys, 
so  as  to  present  results  in  fuller  detail ;  in  fact,  the  silver- 
copper  series  is  the  only  one  upon  Avhich  anything  like 
exhaustive  work  has  been  done. 

No  doubt,  in  every  series  of  alloys  there  is  one  definite 
alloy  which  would  yield  a  uniform  mass  on  cooling,  and  it 
.is  known  that  in  the  silver-copper  series  this  alloy  (^Levol's) 
contains  718  parts  of  silver  per  thousand.  It  is  not  certain, 
however,  that  this  is  the  eutectic  alloy  of  the  series — that  is, 
the  one  with  the  lowest  melting-point — but  it  is  well  known 
that  when  silver-copper  alloys  which  contain  more  silver 
than  718  parts  per  thousand  are  cooled,  the  centre  of  the 
solidified  mass  is  richer  than  the  exterior.  This  is  the  case 
with  standard  silver,  for  instance,  which  contains  925  parts 
of  silver  per  thousand,  and  it  is  safe  to  conclude  that  an 
alloy  rich  in  copper  is  the  first  to  fall  out  from  the  mass, 
and  that  this  alloy  sets  round  the  inner  surface  of  the 
mould,  driving  a  still  fluid  alloy,  rich  in  silver,  to  the  centre. 
The  general  rule  in  the  present  result  seems  to  be  that, 
in  the  cooling  of  a  fluid  mass  of  two  united  metals  an  alloy 
rich  in  the  more  fusible  constituents  of  the  moss  falls  out 
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Jirst,  driving  the  less  fusible  constituent  to  the  centre.  The 
j^old-platiniim  alloys  f  A,  13,  C,  D,  and  E)  seem  to  be  alnays 
rich  ill  gold  oxtiTimlly. 

It  is  rcinarkiihle  thiit  the  metals  oi  the  platinum  group 
<]o  not  show  much  liquivtion  among  themsclvef!,  but,  on  the 
other  hand,  when  gold  is  united  to  members  of  the  platinum 
^rou]t,  there  is  evidence  of  liquation. 

The  gold-palladium  one  (K)  follows  the  ab.ivc  rule. 

There  is  evidence  that  the  alloy  V.,  contaiiung  750  parts 
■of  phitinuu]  and  '2.V.)  of  gold,  is  near  the  composition  of  a 
true  comp')Uiul,  as  it  shows  but  little  sign  of  liiiuation,  and 
is,  moreover,  hard  and  brittle,  differing  materially  from  the 
rest  of  the  series.  The  purple  alloy  of  gold  and  aluminium 
I\r,  AuAl.,,  is  almost  certainly  a  true  chemical  compound, 
the  solidified  mass  being  as  nearly  uniform  in  composition 
as  may  be.  The  uniformity  of  the  alloy  (J)  of  platinum 
with  10  per  cent,  of  rhodium  is  of  much  interest,  in  view  of 
the  important  part  which  the  alloy  is  playing  in  pyrometric 
work. 

Conducting  the  experiments,  the  results  of  which  are 
embodied  iu  the  present  paper,  has  been  very  laborious,  and 
although,  as  already  stated,  no  complete  series  of  the 
alloys  of  any  two  metals  has  been  examined,  quite  sufficient 
■data  have  been  collected  to  afford  valuable  guidance  to  the 
metallurgist,  who  will  now  know  what  behaviour  may  be 
•expected  from  the  other  members  of  the  groups  of  the  alloys 
question.  The  gold- platinum  series  of  alloys  are  of 
industrial  importance,  as  native  gold  is  so  often  associated 
?ith  platinum,  and  it  is  somewhat  surprising  to  find  that 
assays  made  on  pieces  of  metal  cut  from  the  exterior  of  an 
ingot  cannot  be  trusted  to  represtuit  the  composition  of  the 
mass.  The  aim  of  the  investigation  has  been  to  show,  that 
notwithstanding  the  great  difficulty  which  attends  the 
preparation  of  alloys  of  metals  with  very  high  melting- 
points,  it  is  possible  to  elicit  from  them  the  same  kind  of 
information  which  has  proved  to  be  so  useful  in  the  case  of 
the  more  ordinary  and  tractable  alloys. 


The  Products  of  the  Interaction  of  Tin  and  Nitric  Acid. 
C.  H.  H.  Walker.  Proc.  Chem.  Soc.  1893  [123], 
114  —  115, 

This  investigation  is  a  continuation  of  the  investigations  of 
Veley,  on  the  conditions  of  the  interactions  of  metals  and 
nitric  acid. 

Since  the  work  was  commenced,  a  paper  by  Clemente 
Montemartini  on  the  same  subject  has  appeared. 

It  is  generally  stated  in  manuals  on  chemistry  that 
metallic  tin  dissolves  in  nitric  acid,  forming  both  a  stannous 
and  stannic  salt,  according  to  the  conditions  of  temperature 
and  concentration  of  acid,  but  it  does  not  appear  that  this 
statement  is  based  on  quantitative  investigations. 

In  the  paper,  determinations  are  given  of  the  amounts  of 
stannous  salt  formed  according  to  the  conditions  of 
^1)  mass  of  metallic  tin;  (2)  temperature;  and  (3)  con- 
centration of  acid.  It  is  shown  that  the  proportion  of 
stannous  salt  formed  is  but  little  affected  by  the  mass  of 
tin,  and  in  the  case  of  dilute  acids  by  increase  of  tempera- 
ture, but  with  more  concentrated  acids  the  effect  is  more 
marked,  so  that  an  alteration  of  a  few  degrees  reduces  the 
amount  of  stannous  salt  to  nil.  Increase  of  concentration 
of  acid,  other  conditions  remaining  the  same,  decreases  the 
proportion  of  stannous  salt.  The  white,  or  yellowish-white, 
substance  deposited  from  fairly  concentrate<l  solutions  is  a 
hydrated  stannic  nitrate  of  rather  indefinite  composition 
(jcf.  Clemente  Montemartini).  The  average  value  of  a 
number  of  analyses  corresponded  most  nearly  with  a 
formula  Sn(X03)(OH)3.  The  substance  appears  to  slowly 
decompose  on  exposure,  so  that  the  composition  varies  not 
only  with  the  time  elapsing  between  its  production  and 
analysis,  but  also  according  to  the  method  of  purification 
adopted  to  eliminate  nitric  acid. 


On  certain    Ternary  Alloys.     Part    VII.     C.    R.  Alder 
Wright.     Proc.  Roy.  Soc.  57,  530. 

In  this  further  instalment  of  researches  on  ternary  metallic 
mixtures,  the  author  describes  tbe  results  obtained  with 
alloys  where  lead  (or  bismuth^  and  zinc  are  the  two  metals 


not  miscible  together  in  all  propDrtionB.  whilst  cadmium 
(or  antimony)  is  the  "  solvent "  metal,  miscible  indefinitely 
with  either  of  the  other  two.  The  experiments  were  made 
in  precisely  the  same  way  as  in  the  case  of  the  previously 
investigated  analogous  mixtures  (this  .Journal,  IHO.'J,  914; 
1892,  245  and  093)  ;  simultaneously,  corresponding  experi- 
ments were  commenced  with  similar  mixtures  in  which 
aluminium  was  employed  instead  of  zinc  ;  but  it  was  found 
that  the  close  analogy  b-tween  aluminium  and  zinc  hitherto 
found  to  subsist  as  resaris  their  funrUions  in  ternary  alloys 
of  the  kind  now  undergoing  investigation,  breaks  down 
when  cadmium  is  the  solvent  metal.  Whereas  molten  zinc 
and  cadmium  arc  miscible  in  all  proportions;  this  is  not 
the  case  with  aluminium  and  cadmium,  these  two  metals 
behaving  like  aluminium  and  lead,  or  aluminium  and 
bismuth  ;  i.e.,  when  mixed  together  in  a  molten  condition 
and  allowed  to  stand  a  light  alloy  floats  up,  consisting  of 
aluminium  containing  2  to  3  per  cent,  of  the  heavier 
metal,  whilst  a  more  dense  alloy  subsides,  consisting  almost 
entirely  of  the  heavier  metal,  with,  at  most,  a  few  tenth.s 
per  cent,  of  aluminium.  Accordingly,  alloys  containing 
aluminium,  cadmium  and  lead,  or  aluoiinium,  cadmium  and 
bismuth,  belong  to  a  class  different  from  that  including 
the  ternary  alloys  previously  described ;  these  contain  Ijut 
one  pair  of  constituents  not  mutually  miscible  in 
all  proportions,  whereas  aluminiuni-cadmium-lead  and 
aluminium-cadmium-bismuth  alloys  contain  two  such  pairs, 
viz.,  alummium-cadmium  and  aluminium-lead  in  the  one 
case,  and  aluminium-cadmium  and  aluminium-bismuth  in 
the  other.  The  effect  of  this  is  to  bring  about  a  deep- 
seated  modification  of  the  "critical  curve"  deduced  in 
these  cases,  the  full  discussion  of  which  is  postponed  to 
a  future  paper ;  as  similarly  are  the  parallel  results 
obtained  with  the  combinations  aluminium -lead  -  zinc, 
aluminium-bismuth-zinc,  bismuth-zinc-lead,  and  bismuth- 
aluminium-lead,  which  possess  analogous  characters. 

With  autimonj'  as  "  solvent "  metal,  this  difference  in 
behaviour  between  aluminium  and  zinc  disappears  so  far 
as  miscibility  with  the  "  solvent  "  is  concerned ;  but  another 
difference  becomes  manifest,  viz.,  that  antimony  and 
aluminium  tend  to  combine  together,  forming  a  definite 
compound,  AlSb  (this  Journal,  1892,492),  of  greatly  raised 
melting-point,  whereas  antimony  and  zinc  do  not  exhibit 
such  behaviour.  The  fusing-point,  or,  more  exactly,  the 
solidifying  point,  of  this  compound,  AlSb,  has  been 
determined  by  Professor  Roberts  -  Austen  by  means  of 
observations  with  the  Le  Chatelier  pyrometer,  and  found 
to  be  sensibly  identical  with  that  of  pure  gold,  viz.,  1045^  C. ; 
so  that  the  compound  exhibits  the  remarkable  peculiarity 
that  its  fusing-point  is  higher  by  340'  C.  and  upwards 
than  that  of  the  least  fusible  of  its  constituents.  One 
result  of  this  is  that  certain  ternary  mixtures  of  fused 
antimony,  aluminium,  and  lead,  or  bismuth,  or  other  metals, 
become  more  or  less  pasty  or  semi-solid  on  standing,  owing 
to  the  formation  and  separation  of  this  compound ;  a 
circumstance  which  tends  to  limit  the  range  of  the  experi- 
ments from  which  critical  curves  can  be  deduced  of  the 
kind  previously  described. 

The  critical  curves  deduced  with  the  mixtures  lead-zinc- 
cadmium  and  bismuth  -  zinc  -  cadmium  exhibit  mutual 
relations  mostly  of  the  same  kind  as  those  previously 
observed  with  other  ternary  alloys  containing  lead  and 
bismuth  respectively,  but  otherwise  identical ;  thus,  the 
bismuth-containing  alloys  always  furnish  a  critical  curve 
lying  inside  that  obtained  at  the  same  tempeiatute  with  the 
corresponding  lead-containing  alloy.  In  one  respect,  how- 
ever, a  marked  difference  is  traceable;  with  silver  as 
solvent  metal,  the  ties  slope  downwards  to  the  left  in  all 
cases,  whether  le.id  or  bismuth  be  the  heavier  immiscible 
metal,  and  whether  zinc  or  aluminium  be  the  lighter 
immiscible  one  (the  figures  being  plotted  with  the  heavier 
metal  at  the  left  and  the  lighter  one  at  right  of  the  base 
of  the  triangle).  With  tin  as  solvent  metal,  the  opposite 
is  the  ease,  the  ties  always  sloping  downwards  to  the  right, 
excepting  in  the  case  of  the  lower  ties  with  the  combinations 
lead-zinc-tiu,  lead-aluminium-lin,  where  the  irregularity 
is  apparently  due  to  the  influence  exerted  by  the  tendency 
towards  the  formation  of  a  definite  compound,  PbjSn. 
With  cadmium  as  solvent  metal,  however,  the  ties  uniformly 
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slope  downwards  to  the  riyht  in  the  case  of  bismuth-zinc- 
cadmium  alloys,  and  to  the  left  in  the  case  of  lead-zinc- 
cadmium  alloys.  In  the  latter  case  the  ties  over  a  con- 
siderable range  visibly  converge  towards  a  point  on  the 
left-hand  branch  of  the  critical  curve,  at  which  the 
proportion  between  cadmium  and  lead  is  sensiblj'  close 
to  that  indicated  by  the  formula  CdPb.,,  thus  strongly 
suggesting  the  existence  of  a  definite  atomic  compound 
of  that  composition.  No  corresponding  peculiarity  is 
noticeable  with  bismuth-zinc-cadmium  alloys.  With  both 
sets  of  alloys  the  effect  of  alteration  of  temperature  in 
modifying  the  precise  position  of  the  critical  curve  inside  the 
triangle  is  somewhat  marked,  more  especially  towards  the 
highest  part  of  the  curve. 

The  critical  curves  deduced  with  the  mixtures  lead-zinc- 
antimony  and  bismuth  -  zinc  -  antimony  exhibit  certain 
peculiar  features.  As  iu  all  other  cases  as  yet  examined,  the 
curve  with  bismuth  -  containing  alloys  lies  inside  the 
corresponding  curve  with  lead-containing  alloys.  Like  the 
curves  just  described  with  cadmium  as  solvent  metal,  the 
ties  slope  uniformly  to  the  left  when  lead  is  the  heavier 
immiscible  metal,  and  vice  versa  when  bismuth  is  substi- 
tuted for  lead.  The  lead  alloy  curve  exhibits  no  marked 
peculiarity  of  any  kind,  and,  in  particular,  no  indication 
of  bulges,  either  inwards  or  outwards  ;  the  bismuth  alloy 
curve,  on  the  other  hand,  exhibits  a  well-marked  notch,  or 
inward  bulge,  in  the  right-hand  branch,  the  maximum 
depression  of  which  corresponds  with  a  mixture  of  metals 
containing  bismuth  and  antimony  in  proportions  near  those 
corresponding  with  the  formula  SboBij ;  whilst  a  similar  but 
wider  depression  is  also  observable  in  the  left  hand  branch, 
at  the  deepest  point  of  which  practically  the  same  ratio  is 
also  found.  Since,  moreover,  experiments  in  progress  with 
aluminium-antimony-bismuth  alloys  seem  to  indicate  an 
analogous  state  of  things  with  these  alloys  also,  it  would 
seem  tolerably  evident  that  a  definite  atomic  compound  of 
antimony  and  bismuth  exists,  indicated  by  this  formula, 
and  in  its  general  relations  analogous  to  the  compound 
Ag^Zuj,  previously  indicated  by  similar  irregularities  in  the 
contour  of  the  critical  curves  deduced  with  alloys  of 
lead-zinc-silver  and  bismuth-zinc-silver. 

As  far  as  comparisons  can  be  made  (the  temperatures  at 
which  the  various  series  of  observations  were  made  being 
necessarily  not  the  same  in  all  cases)  the  critical  curves 
deduced  with  a  given  pair  of  immiscible  metals  (^e.g.,  lead 
and  zinc,  or  aluminium  and  bismuth)  and  the  various 
solvents,  tin,  silver,  cadmium,  and  antimony,  are  so  related 
that,  cxteris  paribus,  the  antimony  curve  always  lies 
inside,  and  the  cadmium  and  silver  curves  always  outside, 
the  tin  curve  ;  whilst  if  the  cadmium  and  silver  curves 
could  be  compared  for  the  same  temperature,  probabl)'  the 
former  would  be  somewhat  inside  the  latter.  Direct  com- 
parison is,  however,  impracticable,  because  the  high  fusing- 
points  of  some  of  the  silver-containing  alloys  render  it 
impossible  to  trace  out  the  curve  completely  at  temperatures 
much  below  800"— goo"",  whereas  the  volatility  of  cadmium 
renders  it  impossible  to  work  safely  with  mixtures 
containing  that  metal  at  temperatures  much  exceeding  600° 
— 650°.— C.  R.  A.  W. 


PATENTS. 

Improvements  in   the    Treatment  or  liefininy  of  Copper. 
J.  C.  Bull,  Erith,  Kent.     Eng.  Pat.  6399,  April  2,  1892. 

Ix  refining  copper,  when  the  oxidising  part  of  the  process 
is  completed,  oxides  are  reduced,  and  dissolved  oxygen  is 
removed,  by  forcing  through  the  mass  of  the  molten  metal, 
liquids  or  solids  easily  decomposed  into  reducing  gases  or 
vapours.  Paraffin,  petroleum,  and  the  lighter  hydrocarbon 
oils  are  named  as  suitable  substances  for  the  purpose.  The 
addition  of  such  may  be  continued  after  the  elimination  of 
the  oxjgen  is  complete,  in  order  to  remove  as  volatile  com- 
pounds with  hydrogen,  arsenic,  antimony,  and  phosphorus. 
If  desired,  a  known  percentage  of  oxides  may  be  added  ta 
the  oxygen-freed  metal,  or  by  interrupting  the  process  at 
intervals,  and  assaying  samples,  the  reduction  may  be 
partially  carried  out.  The  process  is  preferably  conducted 
in  a  Bessemer  converter  of  "  a  modified  form,"  and  is 
applicable  to  "  many  metallurgical  operations." — E.  S. 


The  Dibinteciration  of  a   White-metal  Aluminium  Alloy. 

E.Hjelt.  Chem.  Zcit.  16,  1835  —  1836. 
The  author  gives  analytical  data  to  prove  that  the  disinte- 
gration of  a  white-metal  aluminium  alloy  is  due  to  the 
greater  part  of  the  aluminium  being  oxidised,  and  not  (as 
H.  Hoeveler  believed,  Cht-m.  Zeit.  16,  1339),  to  a  molecular 
disintegration  such  as  is  observed  to  take  place  in  the  case 
of  block-tin.— K.  E.  M. 


Alum'nium    Apparatus  for   the  Laboratory. 
mann.     Ber.  25,  3637—3642. 

See  under  XXIII.,  page  465. 
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Improvements  in  Furnaces  for  Heating  and  Meltinc^ 
Metals.  A.  E.  Butler,  B.  F.  Butler,  and  H.  :SI.  Butler, 
Leeds.     Eng.  Pat.  7067,  April  12,  1892. 

The  object  of  this  invention  is  to  economise  heat  in  furnaces- 
used  for  iron  and  steel.  Instead  of  the  ordinary  fireplace 
a  closed  combustion  chamber  without  bars  is  provided,  with 
stoking  mechanism  for  automatically  feeding  fuel  from  a 
hopper  regularly  in  small  quantities  on  to  the  top  of  the 
incandescent  coal,  so  that  the  opening  of  fire-doors  is 
avoided.  An  air-blast  supply-pipe  is  connected  with  the 
chamber  by  a  number  of  nozzles  of  a  diameter  varying 
according  to  position.  The  blast  may  be  heated  by 
previously  passing  under  the  furnace  bed  or  round  the 
sides. — A.  W. 

Improvements  in  the  Manufacture  of  Iron  and  Steel. 
A.  Turner,  Greenock,  and  M.  B.  Baiid,  Glasgow.  Eng. 
Pat.  7302,  April  16,  1892. 

Crlde  metal  such  as  pig  iron  is  melted  and  pure  metal  in 
the  form  of  a  rod  is  suspended  over  it  and  melted  by  passing 
through  it  a  current  of  electricity,  when  it  drops  into  the 
crude  material  and  thus  mixes  with  it.  The  current  may 
preferably  be  passed  through  the  molten  crude  metal,  a 
rod  of  pure  metal  forming  each  of  the  two  terminals  which 
dip  into  it.  A  blast  is  used,  and  the  air,  in  consequence  of 
the  electricity  passing  through  the  metal,  is  stated  to  become 
ozonized,  by  which  the  metal  is  rendered  better  and  purer. 

—A.  W. 

Improvements     in    Refining    Iron.       H.    Hofer,    Hagen, 
Germany.     Eng.  Pat.  7758,  April  25,  1892. 

Ordinars:  "  pig  iron  "  as  produced  in  a  blast  furnace,  is 
run  direct  into  the  upper  part  of  a  vertical  "  furnace  "  or 
tower  in  which  are  set,  alternately  from  opposite  sides, 
slightly  inclined  steps,  over  and  down  which  the  molten 
iron  flows  in  broad  thin  streams,  failing  over  the  edge  of 
each  step  in  a  "  cataract  "  on  to  the  step  next  below,  till  it 
reaches  a  concave  bottom,  whence  it  flows  by  narrow 
channels  into  a  hearth  below  having  a  horizontal  outlet- 
waj'.  One  or  more  openings  are  made  in  the  sides  of 
the  tower,  with  suitable  doors,  through  which  a  flux  may 
be  introduced.  A  gas  generator  is  shown,  having  a  mixing 
chamber  and  an  inlet  through  which  air  maj'  be 
introduced  so  that  the  gas  may  be  rendered  oxidising  or 
'  retained  in  a  condition  to  effect  reduction.  By  means  of 
I  suitable  valves,  the  mixing  chamber  communicates  with  the 
hearth  into  which  the  molten  iron  flows  from  the  tower. 
I  The  gases  ascend  into  the  tower,  partly  through  a  vertical 
channel  leading  into  the  upper  part  or  edge  of  the  conical 
depression  at  the  bottom  of  the  tower,  and  partly  through 
the  channels  down  which  the  iron  flows.  V.'ithiu  the  tower 
the  gases  pass  upwards  through  the  ways  formed  by  the 
baffle  plates  or  steps,  in  a  direction  opposite  to  the  flow 
of  the  iron,  and  leave  the  tower  or  furnace  at  the  top,  where 
the   fluid   iron   coming  from   the  blast  or  other   smelting 
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furnace  enters  the  refininfj  furnace.  It  is  preferred  that  tho 
generator  proriueinp:  the  required  reducinj,^  and  oxidising 
gases  and  hot  air  should  bo  of  the  regenerator  type. 

— K.  S. 


Mannfiirl  lire  of  Plates,  Slabs,  Sheets,  and  similar  Oh/rets  of 
Comhiiiril  Sletals.  C.  I).  Abel,  London.  From  F.  C. 
Glaser,  Hcrlin,  Germany.  Kng.  Pat.  I1,0:J0,  June  II, 
1892. 

The  invention  consists,  as  expressed  in  the  claims,  of  "  1. 
A  manufacture  of  slabs,  plates,  sheets,  and  similar  objects 
of  two  difTurent  kinds  of  metal  v. herein  a  bar  of  the  harder 
metal  having  an  oblong  cross  section  and  constituting  a  core 
has  a  coating  of  the  softer,  more  ductile  metal  cast  round 
it  in  such  manner  that  at  the  edges  or  narrow  sides  of  the 
core  the  said  coating  is  of  considerably  less  thickness  than 
on  the  broad  sides,  in  order  that  by  the  subsequent  rolling 
process  a  flat  plate  or  other  object  composed  of  two  metals 
with  dense  surface  may  be  produced  with  a  minimum 
waste  of  the  covering  metal."  '2.  A  moditied  process 
whereby  such  objects  "  are  produced  with  a  coating  of  the 
softer  metal  only  on  the  one  side,  by  forming  the  harder 
metal  core  of  oblong  cross  section  with  projections  on  the 
edges  or  narrow  sides,  which  are  formed  either  dovetailed  I 
or  with  grooves,  or  by  otherwise  forming  projections  or 
recesses  on  the  said  edges,  and  then  casting  the  softer 
metal  only  upon  the  one  side  of  the  core,  the  edges  of  such 
covering  being  confined  by  or  keyed  into  the  projections  or 
recesses  "  in  order  that  such  objects  may  when  rolled  out 
have  a  coating  of  softer  metal  on  one  side  only,  with  a 
minimum  of  waste  of  the  soft  metal  at  the  edges. — E.  S. 


Improvements  in  or  relating  to  Obtaining  and  Separating 
Sulphide  oj  NicAel  in  the  Treatment  of  Mattes  contain- 
ing Copper,  Nickel^  Iron,  and  other  Metals.  SV.  P. 
Thompson,  Liverpool.  From  J.  L.  Thompson,  Bayoune, 
U.S.A.     Eng.  Pat.  498,  January  10,  1893. 

Matti:,  or  ore,  containing  nickel,  copper,  and  iron  is 
melted  Avith  an  alkaline  sulphide,  preferably  that  of  sodium. 
The  copper  and  iron  sulphides  separate  to  a  considerable 
extent  from  the  nickel  sulphide  and  combine  with  the 
sodium  sulphide,  forming  a  kind  of  slag  on  the  enriched 
matte.  On  tapping  and  treating  the  lower  layer  repeatedly 
with  fresh  portions  of  sodium  sulphide  nearly  all  the  iron 
and  copper  can  be  removed  and  the  nickel  sulphide  obtained 
in  a  state  of  commercial  purity  ready  for  conversion  into 
metal  or  for  other  treatment. — A.  W. 


Improvements  in  or  relating  to  Obtaining  and  Separating 
Sulphide  of  Nickel  for  Use  in  Metallurgical  Operations 
in  the  Treatment  of  Mattes  of  Copper,  Nickel,  Iron,  and 
other  Metals.  W.  P.  Thompson,  Liverpool.  From 
R.  M.  Thompson,  Xew  York,  U.S.A.  Eng.  Pat.  499, 
January  10,  1893. 

The  matte  is  first  melted  with  caustic  alkali,  which  com- 
bines with  the  sulphur  and  produces  a  certain  quantity  o€ 
metallic  nickel  together  with  the  other  metals  of  the  matte. 
Since,  however,  the  nickel  is  the  most  readily  separated 
from  sulphur  this  metallic  portion  contains  a  larger  ratio 
of  nickel  to  iron  and  cupper  than  did  the  matte.  It 
is  separated  by  gravity  and  melted  with  sodium 
sulphide,  which  combines  with  and  removes  the  copper  and 
iron  as  sulphides,  leaving  nickel  sulphide  still  less  contami- 
nated with  these  metals.  If  necessary  greater  puritj-  is 
obtained  by  repeated  treatment  with  sodium  sulphide. 
Instead  of  the  last-named  material  salt-cake  and  carbon  can 
be  used  as  being  cheaper,  or  the  sulphide  produced  in  the 
first  operation  can  be  employed  with  economy. — A.  W. 


Improvements  in  Soldering  Aluminium  and  Alloys  of 
Aluminium.  George  AYegner  and  Paul  Giihrs,  Berlin, 
Germany,     Eng.  Pat.  512,  January  10, 1893. 

The  articles  to  be  soldered  are   cleaned,  and  damped  with 
a  flux  composed  of  zinc  chloride,  '•  chloride  of  tin,"'    and 


stearin  in  stated  proportions.  The  soldering  composition 
then  applied  contains  about  four  parts  tin  to  one  of  zinc. 
The  flux  is  also  applicable  to  soldering  together  aluminium 
with  other  metals. — E.  S. 


Improvements  in  the  Manufacture  of  Iron  and  Steel,  and 
in  Apparatus  for  the  Purpose.  T.  M.  While,  Barrow- 
in-Furness,  Lancaster.  Eng,  Pat,  563,  January  Id,  lti93. 
The  metal  mixer,  into  which  charges  of  molten  iron  are 
drawn  from  smelting  furnaces,  is  heated  preparatorily  to 
receiving  such  charges  by  burning  in  it  suitable  fuel  by 
means  of  an  air-blast,  and  the  same  blast  is  also  applied 
when  the  mixer  is  charged  with  the  molten  metal,  to  main- 
tain its  fluidity  during  the  mixing,  and  approximately  to 
secure  uniformity  in  its  quality. 

The  mixer  is  constructed  of  metal  with  a  refractory  lining, 
and  is  provided  with  a  hopper,  spout,  and  manholes,  through 
one  of  which  the  tuyere  enters.  This  tuyere  is  a  metal  tube 
protected  by  a  series  of  short  tubular  firebricks  strung  upon  it 
and  set  in  fireclay,  and  the  upper  end  of  the  tube  has  a 
telescopic  joint  to  permit  the  tuyere  to  be  lifted  when  needfuL 
The  mixer  is  mounted  on  trunnions  in  the  usual  way. — ¥..  .S. 


Improvements  in  Furnaces.     J.  A.  Fletcher  and  S.  Fletcher, 

Ashton-under-Lyne.  Eng.  Pat.  2399,  February  3,  1893. 
This  relates  to  furnaces  used  by  brass  founders  for  melting 
metal  in  crucibles.  The  lower  half  of  the  furnace  is 
supplied  with  an  extra  outer  casing  so  as  lo  form  an  annular 
space  between  it  and  the  wall.  Air  is  forced  in  at  the  top 
of  this  space,  and,  in  its  passage  round  and  downwards 
through  it,  becomes  heated  previous  to  its  introduction  to- 
the  fuel.  The  casing  has  apertures  covered  with  hinged 
doors  so  set  and  weighted  that  they  remain  open  when  using 
induced  draught  and  closed  when  using  forced  draught,  while 
acting  in  the  latter  case  as  safety-valves  against  excessive  air 
pressure. — A.  \Y, 

Improvements    in  Regenerative    Furnaces.     R.     Dietrich, 
Bendorf,  Germany.     Eng.  Pat.  2665,  February  7,  1893. 

The  furnace  head  or  part  of  the  furnace  in  which  the  flues 
are  located  is  formed  of  fire-resisting  material,  preferably 
a  mixture  of  finely-ground  chrome  ore,  magnesite,  and 
a  small  proportion  of  furnace  slag,  with  tar  enough  to 
enable  it  to  be  stamped  or  rammed  down  to  make  a  jolntless 
piece.  The  flues  entering  the  furnace  head  may  be  formed 
of  lining  pieces  or  pipes,  circular  or  elliptical  in  cross  section. 
Instead  of  four  regenerators,  two  only  for  gas  are  used, 
air  regenerators  being  dispensed  with  ;  and  the  exchangeable 
fireclay  pipe  through  which  gas  enters  the  head  is  of  less 
diameter  than  the  flue  into  which  it  is  inserted,  so  that  cold 
air  may  pass  in  around  the  pipe  from  a  vertical  passage, 
admission  to  which  is  regulated  by  a  flap.  The  gas-supply 
pipe  is  thus  cooled.  The  admission  of  gas  is  regulated  by 
a  plug  or  valve  arrangement. — E.  S. 


XL-ELECTRO-CHEMISTRf  AND  ELECTRO- 
METALLUEai. 

The  Manufacture  of  White  Lead  by  Electrolysis. 
Electrotech.  Zeits.  1892,  13,  442.     Chem.  Zeit.  16,  323. 

See  under  XIII.,  page  455. 


PATENTS. 

Improvements  in  the  Manufacture  of  Metallic  Articles  by 

Electro-deposition.      J.    V»'.    Davis   and    J.    O.    Evans, 

Wolverhampton      Eng.  Pat.  8108,  April  29, 1892. 

This  invention  relates  more  especially  to  the  production  of 

metallic  hollow-ware  articles  by  the  electro  deposition  of  a 


E  2 


452 


THE  JOUENAL  OF   THE  SOCIETY   OF   OHEMIGAL  INDUSTRY. 


[May  31,  18!  3. 


metal  or  metallic  alloy  upon  or  within  suitable  cores, 
moulds,  or  matrices,  but  is  applicable  also  to  the  manufac- 
ture of  solid  articles.  The  core,  mould,  or  matrix  is 
revolved  in  a  horizontal,  vertical,  or  inclined  position  in  the 
bath ;  and  a  special  feature  of  the  invention  consists  in 
causing  a  periodic  reversal  of  the  direction  of  rotation, 
such  as  that  of  a  meat-jack,  and  in  moving  the  core,  mould, 
or  matrix  also  to  and  fro  endways,  thereby  producing  a 
very  smooth  surface  of  the  deposited  metal  or  alloy.  The 
speed  may  be  accelerated  as  the  process  nears  completion. 
The  anode  or  anodes  may  be  either  stationary  within  the 
bath  or  revolved  therein,  and  may  be  divided  from  the 
cathode  by  an  earthenware  or  other  porous  paitition,  through 
which  the  liquid  may  be  circulated  b}^  means  of  a  pump  or 
other  suitable  appliance. — G.  H.  R. 


A  Process  and  Apparalus  for  the  Manufacture  of  the  Per- 
Salts  cf  Iron.  E.  Hermite  and  A.  Dubosc,  Paris,  France. 
Eug.  Pat.  10,281,  May  30,  1892. 
When  a  solution  of  ferrous  sulphate,  to  which  a  weak 
solution  of  the  proto-chloride  of  iron,  sodium,  potassium, 
calcium,  vanadium,  or  more  especially  magnesium  has  been 
added,  is  electrolysed,  a  basic  sulphate  of  the  peroxide  is 
formed  according  to  the  equation — 

2(^FeOS037H20)  +  O  =  Te=f)^1?>0j,  +  UHgO 
and  the  addition  of  an  equivalent  of  sulphuric  acid  either 
before  or  after  electrolysis  causes  the  formation  of  the  tri- 
sulphate  of  peroxide  of  iron,  which  is  a  most  energetic 
agent  for  coagulating  blood,  and  can  be  used  in  slaughter- 
houses for  the  preparation  of  dried  blood  manure.  By 
causing  the  sulphate  of  iron  solution  to  circulate  through 
apparatus  arranged  to  maintain  a  maximum  proportion  of 
the  salt  in  solution,  a  completely  saturated  solution  of  the 
sulphate  of  the  peroxide  can  be  obtained,  and  by  varying 
the  current  density,  and  its  duration,  a  greater  or  less 
quantity  of  this  body  may  be  formed,  constituting  the 
various  dyeing  mordants  known  as  rust,  sulpho-nitrate,  and 
persulphate  of  iron.  A  convenient  form  of  apparatus  for 
conducting  the  process  consists  of  a  tank  of  enamelled 
iron  with  an  outlet  at  the  bottom  for  running  off  the 
contents  when  required,  a  perforated  pipe  in  the  lower  part 
cf  the  tank  for  supplying  the  solution  to  be  acted  on,  and 
in  overflow  outlet  at  the  upper  part.  The  electrodes  are 
plates  of  iron  alternating  with  platinum  sheets. — G.  H.  E. 


plates  of  tin  or  other  metals  cast,  cut,  or  stamped  so  as  to 
form  sharp  edges,  tongues,  or  angles  protruding  from  one 
or  both  sides,  which  act  as  points  to  facilitate  the  electric 
discharge  ;  or  fretsaws  or  serrated  wires,  or  their  equivalents, 
supported  on  a  frame  or  on  cross-bars,  and  from  the  many 
points  of  which  the  silent  discharge  can  lake  place,  may  be 
employed. — G.  H.  E. 


An  Improvement  in  Electrical  Insulating  Sheet,  li.  Wood, 
Manchester,  from  C.  W.  Jefferson  and  E.  R.  St.  John, 
Schenectady,  New  York,  U.S.A.  Eng.  Pat.  10,430, 
June  1,  1892. 
ISIiCA,  although  one  of  the  best  insulators,  cannot  be  used 
in  many  casefe^  because  of  its  tendency  to  fracture  on  bend- 
ing, pressing,  &c.  To  overcome  the  difficulty  is  the  chief 
object  of  this  invention.  Sheets  are  made  of  one  or  more 
layers  of  overlapping  scales  or  laminae  of  mica  cemented 
too-ether  by  means  of  shellac  or  other  similar  substance, 
and  faced  on  one  or  both  sides  or  between  the  layers  with  a 
fibrous  material,  in  order  to  impart  strength  to  the  whole. 
For  thin  sheets  the  best  tissue  paper  may  be  used,  or  if 
thickness  is  not  of  importance  a  stronger  material,  such  as 
cotton  gauze,  India  lawn,  &c.,  may  be  employed.  Thick 
sheets  may  be  formed  by  increasing  the  number  of  layers 
of  mica  or  fibrous  material  according  to  requirements.  The 
sheets  thus  produced  are  said  to  be  water-  and  acid-proof, 
incombustible,  and  to  possess  good  insulating  properties. 

— H.  T.  P. 


An  Improved  Galvanic  Dry  Battery  cr  Cell,  and  a 
Composition  for  use  in  such  Ceils.  E.  Haddan,  London. 
From  E.  Gabarro,  Barcelona,  Spain.  Eng.  Pat.  22,950, 
December  13,  1892. 

The  cell  consists  of  an  outer  vessel  of  zinc,  a  layer  of  wax 
or  equivalent  insulating  material  in  the  base  thereof,  a 
central  hollow  or  solid  electrode  of  carbon,  a  composition 
or  combination  of  two  compositions  between  the  carbon  and 
zinc,  and  a  sealing  of  resin  or  equivalent  insulating  material. 
The  exciting  material  is  composed  as  follows  : — 

Parts. 

Sal  ammoniac 175 

Chloride  of  zinc 100 

Oxide  of  zinc 150 

Water l^o 

Sulphate  of  magnesia lOO 

Clay 225 

Ivorv-biack 25 

To  these  may  be  added  if  desired — 

Hydrochloric  acid 100 

IMercui-ic  suljjhate 100 

— G.  H.  R. 


Improvements  in  the  Manufacture  of  Electrodes  for 
Ozonisers.  E.  Andreoli,  Brixton,  Surrey.  Eng.  Pat. 
21,794,  November  29,  1892. 
This  invention  refers  to  the  construction  of  certain  point- 
bearing  metallic  plates,  or  their  equivalents,  not  described 
in  the  author's  previous  specifications,  Eng.  Pat.  17,426, 
1891,  and  96.31 ,  1892,  but  which  have  been  described  by 
the  author  in  various  foreign  patents.  According  to  it 
electrodes   for  open   or  closed  ozonisers  are  constructed  of 


A  \eiv  or  Improved  Method  of  Plating  or  Coating 
Aluminium  or  Aluminium  Alloys.  G.  Wegner  and 
P.  Giihrs,  Berlin,  Germany.  Eng.  Pat.  24,061,  Decem- 
ber 30,  1892. 

The  object  of  this  invention  is  to  produce  an  adherent 
deposit  so  that  the  articles  coated  may  be  hammered,  cut, 
or  bent  without  the  coating  coming  off.  The  method 
consists  in  first  steeping  the  aluminium  article  to  be  operated 
on  in  a  bath  composed  of  acetic  verdigris  dissolved  in 
vinegar,  oxide  of  iron,  sulphur,  and  ammonium  chloride, 
then  brushing  it  v.ith  a  soft  brass-wire  brush,  thereafter 
rinsing  it  in  water,  and  finalh'  subjecting  it  to  treatment  in 
an  electrolytic  bath. — G.  II.  E. 


An  Improved  Depolarising  Material  for  Galvanic  Ele- 
ments. F.  Szj'manski,  Poseu,  Germany.  Eng.  Pat.  2361, 
February  2,  1893. 

AccoRDiXG  to  this  invention  the  depolarising  material  is 
manufactured  by  mixing  a  solution  of  manganic  chloride 
or  fluoride  with  air-dry  chemically  indifferent  solid  sub- 
stances such  as  cellulose,  pulverised  graphite,  powdered 
carbon,  pulverised  peroxide  of  manganese,  or  the  like,  but 
preferablj-  an  air-dry  mixture  of  powdered  carbon  and 
peroxide  of  manganese.  A  suitable  quantity  of  these  sub- 
stances is  added  to  produce  a  pasty  mass,  which  is  then 
compressed  round  a  carbon  electrode.  When  zinc  is  used 
for  the  other  electrode  it  is  amalgamated,  and  the  electro- 
lyte is  preferably  a  solution  of  s:inc  chloride  which  has  been 
neutralised  by  the  addition  of  zinc  carbonate.— G.  H.  R. 


An  Improved  Insulating  Material  for  Electrical  Piirposes, 
and  Method  of  Preparing  same.  A.  Genlzsch,  J.  Gold- 
schmidt,  and  E.  E.  von  Scanavi,  Vienna,  Austria.  Eng. 
Pat.  3398,  February  1  j,  1893. 

Shellac  is  treated  with  water  to  remove  any  soluble  matter 
and  the  same  process  is  used  for  the  preparation  of  resin 
for  the  purposes  of  the  patent.  Birch -tar  oil  and  aniline-oil 
are  extracted  in  similar  manner  by  boiling  with  water.  The 
shellac  and  resin  are  drained  from  water  and  heated 
together  to  1.50' — 180^  C.  until  the  mass  swells  and  decom- 
poses, after  which  the  temperature  is  raised  to  400^  C.  or 
more,  when  a  brown-black  brittle  substance  is  obtained. 
The  birch-tar  oi  land  aniline-oil  are  also  freed  from  water 
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by  heat,  and  the  composition  is  finally  incorporated  b}' 
mc-ltinp  tot;ethtr  the  resins  and  oils  with  anthracene,  the 
proportions  beinp  about  :i8*.')  parts  of  .shellac,  SH-')  of 
resin,  :i- 8  of  birch-tar  oil,  :{'H  of  aniline-oil,  and  l.Vlof 
anthracene.  The  result inj^  material  is  said  to  be  useful  as 
an  insulator  for  electrical  purposes. — I?.  H. 


Improved  Process  for  the  Production  of^  Eleclroliilir. 
Copper.  M.  I'erreur- Lloyd,  Paris,  France.  Eng.  Pat. 
:j747,  February  20,  1893. 

AccoKnixci  to  this  process,  which  consists  in  agitating 
either  the  bath  or  the  electrodes,  a  working  rate  of,  say,  50 
or  even  lOo  amperes  per  square  decimetre  "lay  be  adopted 
so  as  to  deposit  per  decimetre  and  per  hour  from  60  to  100 
grms.,  or  more,  of  metal  instead  ('f  using  only  from  one  to 
two  amperes  per  square  decimetre,  yielding  a  deposit  of 
from  1  to  2  •  .$0  grms.  only  per  decimetre,  as  by  processes  at 
present  employed. — G.  H.  K. 


Improvements  rehitiug  to  the  Generation  of  Gas  from 
Water,  Steam,  and  the  like,  and  to  Apparatus  therefor. 
W.  G.  Bedford,  Philadelphia,  U.S.A.  Eng.  Pat.  4225, 
February  2.5,  189:5. 

See  under  II.,  paje  439. 


XII.-FATS,   OILS.   AND   SOAP 
MANUFACTURE. 

The  Manufacture  of  Washinff-Pounlers,  ^'c.     H.  Schreib. 
Chem.  Zeit.  16,  1858. 

The  washing-powders  or  soap-powders,  which  have  latterly 
become  important  articles  of  commerce,  always  contain 
bssides  powdered  dried  soap  a  large  percentage  of  sodium 
carbonate,  generally  in  the  form  of  dried  soda  crystals. 
These  powders  may  be  prepared  in  either  of  the  following 
ways  : — 

(1.)  Anhydrous  sodium  carbonate  or  soda-ash  is  added  to  a 
"  clear-boiled  "  soap-paste,  and  after  thoroughly  mixing,  the 
somewhat  stiff  material  is  drawn  off  into  cooling  frames. 
The  cold  and  hard  soap  thus  obtained  is  then  tinely 
ground. 

(2.)  Soda  crystals  and  soap  are  melted  together  and  then 
treated  in  the  above  manner.  This  method  of  manufacture, 
however,  is  only  advantageous  ivhere  soap-scraps  are  to 
be  had. 

A  suitable  apparatus  consists  of  a  wrought-iron  vessel  with 
a  strong  agitator  contained  in  an  interior  cast-iron  vessel, 
which  can  be  cooled  by  water  circulated  in  the  outer  vessel. 
The  liquid  soap  is  cooled  whilst  the  soda-ash  is  slowly 
added  and  completely  dissolved.  During  the  grinding 
process  care  has  to  be  taken  not  to  overheat  and  thus 
soften  the  p)oduct. 

The  composition  of  soap-powders  varies  considerably. 
Only  a  small  proportion  of  resin-soap  can  be  used,  as  such 
soap  is  sticky  and  cannot  be  powdered.  Olein  soap  may 
be  used  with  advantage,  and  the  olein  may  be  saponified 
with  sodium  carbonate  instead  of  the  more  expensive 
caustic  leys. 

As  a  small  quantity  of  free  chlorine  is  not  objectionable 
in  soap-powder,  dark-coloured  materials  such  as  bone-fat, 
fish-oils,  &c.,  may  be  used  for  making  the  soap,  with  an 
addition  of  a  small  quantity  of  bleaching-powder. 

To  some  soap-powders  2  to  5  per  cent,  of  sodium  silicate 
is  added. 

A  good  washing-powder  should  contain— 

30 — 35  per  cent,  of  fatty  acid  ; 

80 — 35  per  cent,  of  sodium  carbonate  ;  and 

30 — 40  per  cent,  of  water. 

The  inferior  powders  containing  only  5 — 10  per  cent,  of 
fatty  acid  should  not  be  used  for  the  laundry  ;  they  are 
only  serviceable  for  scrubbing  purposes. 


There  is  a  soap-powdir  in  the  market  conlainiDg  a  scap 
prepared  by  treating  linseed  with  caustic  soda  directly. 
This  soap  contains  certain  impurities  derived  from  the 
seed,  which  lather  frtely,  and  thus  when  the  powder  is 
use'),  give  the  impression  of  more  genuine  soap  being 
contained  in  the  powder  than  is  actually  the  case.  For 
washing  printers'  cliches  and  types  a  powder  is  recom- 
mende<l  containing  only  a  small  ijuantity  of  combined  fatty 
acid,  but  10 — 15  per  cent,  of  caustic  soda. 

The  so-called  "bleaching  soda"  consists  of  80  parts  of 
soda  crystals  and  20  parts  of  silicate  of  soda. — K.  E.  M. 


Vegetable  Oils.     De  Negri  and  Fabris.     Annali  del 
Laboratorio  Chim.  Centr.  delli  Gabelli,  1891—92,220—250. 

Oil  of  Pistachio  can  be  extracted  from  the  seeds  by 
pressure  as  also  by  ether  or  carbon  disulphide ;  it  is  of  a 
golden-yellow  colour  and  possesses  a  faint  odour.  AVhen 
cooled  below  0'  it  remains  liquid  even  at  —  8'  to  —  10'^, 
when  it  suddenly  solidifies,  but  liquefies  again  at  +  5°. 
It  is  sparingly  soluble  in  alcohol,  but  readily  in  ether, 
chloroform,  and  benzene. 

The  following  data  are  given  for  the  oil  extracted  by 
various  methods  : — 

Specific  gi-avity  at  15° 0'9185 

Point  cf  solidification -8' to  -10' 

Fatt.i'  acids  : — 

Meltinpf-point 17°— 20° 

I'oint  of  solidification ].V 

Iodine  number 8G'9 

Saponification  number 191 — 191  "6 

The  oil  gives  with  Heydenreich's  and  Brulle's  reagents 
an  orange  coloration,  and  Hauchecome's  reagent  a  green 
coloration  changing  to  yellow  when  heated.  Bechi's^ 
Milliau's,  and  Baudouiu's  reagents  produce  no  alteration. 

Oil  of  Walnut  can  readily  be  extracted  by  pressure  from 
not  over-ripe  nuts,  as  also  from  the  kernels  by  ether  or 
carbon  disulphide ;  it  is  of  a  yellowish  colour,  and  is  used 
in  some  countries,  especiallj'  Piedmont,  as  a  good  substitute 
for  olive-oil. 

The  following  data  are  given  : — 

Specific  gravity  at  15° 0-9265 

Melting-point  of  fatty  acids 16° — 1S° 

Temperature  rise 9G° 

Iodine  number 144'5— 145'1' 

„      _      of  fatty  acids 150" 05 

Saponification  number 193 '8— 197 '.3 

Its  specific  gravity,  rise  of  temperature,  and  high  iodine- 
number  distinguish  it  from  other  oils  obtained  from  nuts. 

It  gives  a  brown  coloration  with  Hevdenreich's,  reddish- 
brown  with  Hauchecome's,  and  an  intense  orange  coloratior 
with  Brulle's  reagent. 

Oil  of  Hemp. — Hemp  seeds  contain  30 — 35  per  cent,  ol 
oil,  which  can  be  extracted  either  by  pressure  or  solvents  ; 
when  freshly-  prepared  the  oil  is  of  a  greenish-yellow  colour, 
but  blackens  after  some  time.  It  is  siccative  and  does  not 
solidify' even  at  —  27".  It  is  used  to  admix  with  colza-oil 
and  in  the  preparation  of  varnishes.  It  is  composed  of  the 
glycerides  of  linoleic,  oleic,  palmitic,  and  stearic  acids. 

The  following  data  are  given,  which  are  for  the  most  part., 
in  accord  with  those  of  previous  observers  : — 

Specific  grarity  at  15' 0'92S 

Fatty  acids : — 

Melting-point 17°— 19^ 

Point  of  solidification 14°— 15- 

lodine  number ItO'o 

„  of  fatty  acids 14L 

Saponification  number 192 '  7S 

The  oil  gives  greenish-brown  colorations  with  Ileyden- 
reich's  and  Hauchecome's  reagents,  and  reddish-brown 
with  those  of  Brulle  and  Bechi. 

Oil  of  Jatropha  Curcas  (^East  India  Nut).  —  The 
Jatropha  Curcas  is  a  species  of  the  Euphorbiaceoe  family, 
indigenous  to  the  Cape  Verde  Islands,  as  also  to  Cuba, 
New  Granada ;   it  grows  to  a  height  of  about  4  metres. 
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The  seeds  contain  30—40  per  cent,  of  an  oil  extracted  by 
pressure,  of  yellowish  colour,  and  without  distinct  odour.  It 
contains  riciuoleic,  stearic,  palmitic,  and  myristic  acids  ; 
it  is  used  in  soap  manufacture,  for  the  adulteration  of  olive- 
oil.  It  possesses  cithartic  properties ;  it  is  completely 
saponified  onl}"  after  prolonged  boiling  with  potash,  and  not 
readily,  as  stated  by  Horn  (Zeits.  Anal.  Chem.  1888,  164; 
this  Journal  1888,  142).  The  oil  dissolves  in  100  parts 
of  alcohol,  and  is  soluble  in  all  proportions  in  chloroform, 
ether,  and  benzene.  A  white  crystalline  solid  is  deposited 
from  the  oil,  when  kept  at  10",  which  Maillot  identified  as 
palmitin. 

The  following  data  are  given  : — 

Specific  gravity  at  15° 0"92 

Point  of  fusion  of  fatty  acids 24°— 20° 

Saponification  number 210 '15 

Iodine  number lOO'yi 

„  of  fatty  acids lOj'Co 

The  oil  gives  a  brown  coloration  with  He^'denreich's 
reagent,  and  a  reddish  coloration  with  Hauchecorne's  and 
Brulle's  reagent.  It  can  be  distinguished  from  castor  and 
croton  oils  by  its  different  solubility  in  absolute  alcohol, 
petroleum^  and  glacial  acetic  acid. 

Oil  of  Sojci  Hispida  {Soja  Bean). — The  Soja  Hispidais 
a  herbaceous  plant  of  the  Leguwinosex,  indigenous  to  China 
and  Japan,  where  the  seeds  are  highly  valued  as  a  comestible. 
The  seeds  contain  a  large  quantity  of  a  fermentable  sugar, 
as  also  a  ferment  similar  in  its  properties  to  diastase ;  the 
oil,  present  in  the  proportion  of  14  to  18  per  cent.,  can  be 
extracted  by  pressure  or  b}-  means  of  ether;  it  possesses 
laxative  properties,  a  yellowish-brown  colour  and  a  slight 
aromatic  odour.  It  readily  solidifies,  and  is  intermediate 
between  the  siccative  and  non-siccative  oils. 

llie  following  properties  are  given,  which  are  confirmatory 
of  those  obtained  bv  Stingl  and  ^lorawski  (Chem.  Zeit. 
J886,  140):— 

Specific  gravity  at  15° 0"924 

Point  of  solidification 8°— 15° 

Fatty  acids  :— 

Point  of  fusion 27°— 29° 

„        solidification 23°— 25° 

Temperature  rise 59° 

Iodine  number 12 1 "3 

„  of  fatty  acid« 122 

Saponification  number 192'5 

The  oil  gives,  with  Hauchecorne's  reagent,  a  dirt}'  white 
coloration  in  the  cold,  but  deep  orange  when  heated ;  with 
Brulle's  reagent  a  deep  orange,  but  no  coloration  with  Eechi's 
reagent. 

0(7  of  Coffee  Berries. — The  fatty  oil  of  coft'ee  can  be 
extracted  from  the  powdered  berries  by  means  of  ether; 
traces  of  caffeine  are  removed  from  the  solution  by  agitation 
with  water  slightly  acidulated  with  sulphuric  acid,  and  then 
the  ether  is  completely  eliminated  by  prolonged  warming 
on  a  water-bath  under  reduced  pressure.  The  oil  thus 
obfained  is  of  greenish-brown  colour,  and  possesses  a  slight 
odour  of  coffee  ;  it  is  sparingly  soluble  in  cold  alcohol,  but 
completely  soluble  in  twice  its  volume  of  boiling  alcohol, 
insoluble  in  cold,  more  readily  in  hot  acetic  acid. 

It  is  partially  carbonised  by  Maumene's  test,  with  con- 
siderable evolution  of  sulphur  di-oxide ;  it  is  readily 
saponified  by  alcoholic  potash,  and  the  soap  formed  can  be 
completely  salted  out  from  an  aqueous  solution,  from  which 
cholesteriu  can  also  be  obtained  by  agitation  with  ether. 
The  fatty  acids  from  the  oil  are  of  a  bright  yellow  colour 
and  without  odour. 

The  following  constants  are  given  of  the  oil  obtained  from 
various  specimens : — 

Specific  2-ravity 0-951 

Point  of  solidification 2°— 0° 

Fatty  acids: — 

Point  of  fusion 37°— 41° 

solidification .33°— .37° 

Temperature  rise 53 "  5°— 55° 

Iodine  number 78"6— 86' 48 

of  fatty  acids 81*8— 00'35 

Saponification  number 165  •1—173  "37 

n  of  fatty  acids 172—178 


The  oil  gives  with  Heydenreich's  reagent  a  reddish-brown 
colouration  and  an  olive-green,  changing  to  brown,  with 
Hauchecorne's  reagent,  as  also  with  hydi-ochloric  acid. 

Oil  of  Laurus  Nohilis  (^Bay  Tree'). — This  fatty  oil  is 
extracted  from  the  ripe  berries  of  the  Laurus  Nobilis,  in 
which  it  is  present  in  the  proportion  of  about  20  per  cent.  ; 
it  is  imported  into  Venice  and  Trieste,  principally  from 
Spain,  Greece,  and  Crete. 

The  oil  is  of  a  buttery-  consistency  at  ordinary  tem- 
peratures, of  a  greenish-yellow  colour,  has  a  slightly  bitter 
taste  and  peculiar  aromatic  odour  ;  it  is  composed  principally 
of  laurostearin,  the  glyceride  of  lauric  acid,  myristin, 
resin,  camphor,  chlorophyll,  and  an  ethereal  oil,  which 
imparts  to  it  the  peculiar  odour  it  possesses.  The  oil  is 
used  in  pharmacy,  in  veterinary  practice,  and  as  an  article 
of  food  b)'  the  Lapps. 

The  following  constants  are  given  :  — 

Point  of  fusion 32°— 34° 

„        solidification 25° 

Iodine  number r)7'8 

Saponification  number iy7'4S 

The  oil  gives  a  brown  coloration  with  Heydenreich's 
reagent,  a  dirtj'  green  changing  to  an  oiange  yellow 
coloration  when  heated  with  Hauchecorne's  reagent,  and  a 
violent  reaction  with  Brulle's  reagent.  The  oil  is  frequently 
adulterated  with  soap,  lard,  and  with  colouring  matters 
such  as  indigo,  turmeric,  and  copper  salts. — V.  H.  Y. 


The   Analysis   of  Sleam  Lard.     A.  Goske. 
1892,  1560  and  1592. 

See  under  XXIII.,  page  469. 


Chem.  Zeit. 


The  Detection  (f  Fatly  Oils  in  Mineral  Oils.     Buhemann, 
Mitt.  aus.  d.  kgl.  techn.  Versuchsanst.  1892,  306. 

See  under  XXIII.,  page  470. 


yote  on  HiibVs  Method  of  Wax  Examination.    G.  Buchner. 
Chem.  Zeit.  1892, 16,  1922. 

See  under  XXIII.,  page  471. 


Determination  of  Sulphides,  Thiosulphates^  and  Sulphites 
in  Crude  Glycerin.     C.  Terrier.     Chem.  Zeit.  16,  1840. 

See  tinder  XXIII.,  page  471. 


The  Analysis  of  Beeswax.     H.   Rottger. 
1837—1839. 

See  under  XXIII.,  2^(19^  471. 


Chem.  Zeit.  16, 


PATENT. 


A71  Improved  Washing  and  Cleansing  Composition.     S.   S. 
Pearce,  London.     Eng.  Pat.  22,533,  December  8,  1892, 

The  improved  composition    consists   of    water,    ammonia, 
soap,  and  salt.— J.  L. 


May  81, 1893.]       THE  JOUKNAL  OF  THE  SOCTETT  OF  OHEI^nCAL  INDUSTRY. 


455 


XIIL-PAINTS.  PIGMENTS.  VARNISHES. 
RESINS,  INDIA-RUBBER.  Etc. 

The  Mdnufaclurv  of  While  L'^adbj  Elevlrohjsis.     Elcctro- 
tfch.  Zuits.  1892,  13,  442;  Ciicm.  Zeit.  16,  323. 

By  this  metho;l  lead  iiiiodes  3  mm.  in  thickness  are 
•emplojed  for  the  electrolysis  of  a  solution  containing;  300  cc. 
■of  nitric  acid  in  2,000  cc.  of  water,  and  the  lead-salt  formed 
IS  precipitated  as  white  lead  by  means  of  a  stream  of 
carbonic  acid  j^as.  Any  silver  contained  in  the  lead  is 
deposited  on  the  cathodes  and  can  be  recovered. — G.  H.  R. 


7'Ae  Poisonou.i  ('haracter  of'  certain  Irtdin-rtthher  Articles. 
A.  Bulowsky.     Arch.  Hyg.  1892,  15,  12.5. 

The  author  has  investigated  india-rubber  articles  used  as 
toys  by  children.  Such  articles  may  be  considered  as 
generally  free  from  poisonous  matters  (1)  when  they  float 
on  water;  (2)  are  elastic;  and  (3)  of  soft  consistency. 

Black  dolls  are  often  coloured  "  in  the  mass  "  with  lead 
pigment,  and  are  therefore  dangerous ;  red  articles  are  also 
usually  coloured  in  the  mass,  but  the  pigment  used  is 
•antimony  sulphide,  which  being  unattacked  by  the  saliva 
may  be  considered  innocuous. 

Grey  rubber  goods  almost  invariably  contain  zinc  oxidt- , 
and  are  therefore  not  used  without  danger  for  such  articles 
as  are  introduced  into  the  mouths  of  children. 

For  superficial  colouring,  poisonous  pigments  arc 
frequently  used,  but  no  general  classification  of  such 
articles  in  this  respect  is  possible. — C.  F.  C. 


The  Analysis  of  India-ntbher  Articles.     D.  Holde.     Mitt. 

aiis.  d.  kgl.  techn.  Versuchsanst.  1892,  306. 

See  under  XXIII.,  page  469. 


Contributions  to  the  Analy.tis  of  India-rubber  Articles. 
K.  Henriques.  Chem.  Zeit.  1892,  16,  1595,  1623,  and 
1644. 

See  under  XXIII.,  page  467. 


PATENTS. 
An  Improved  Process  and  Apparatus  fur  the  Manufactxtre 
of  White  Lead  and  other  Lead  Pigments.     G.  D.  Coleman, 
Chicago,  U.S.A.      Eng.  Tat.    14,794,    August    16,  1892 
(Amended  March  4,  1893)  (this  Journal,  1893,  53). 

The  essential  amendments  consist  in  an  alteration  of  the 
arrangement  of  the  air  and  water  pipes  communicating  with 
the  cylinder  in  which  the  corrosion  of  the  lead  for  the 
purposes  described  is  effected,  the  insertion  of  the  weight 
of  lead  (.500  lb.)  used  for  a  charge,  and  the  interpolation 
of  a  statement  that  the  temperature  of  the  cylinder  with  its 
•contents  may  under  the  prescribed  conditions  rise  from  65^ 
to  150^  F.  in  a  three  hours'  run,  and  the  provision  of  means 
for  regulating  the  temperature  by  a  flow  of  water  through  the 
apparatus,  and  of  controlling  the  pressure  in  the  cylinder  by 
the  use  of  an  external  supply  of  air  or  other  gas. — B.  B. 


Improvements  in  and  relating  to  the  Manufacture  of 
Whiting.  H.  C.  Higginson,  Xewburgh,  U.S.A.  Eng. 
Pat.  2705,  February  7,  1893. 
The  process  described  is  intended  to  supplant  the  ordinary 
sj'Stem  of  levigation  for  grading  whiting.  The  whiting  is 
ground  with  water  by  an  edge-runner  working  in  a  tank. 
A  second  tank  receives  the  ground  whiting  suspended  in 
water ;  a  pump  transmits  the  whiting  through  an  overhead 
tank  to  a  grading  screen  set  at  an  incline  and  provided 
■with  wire  sieves  differing  in  fineness,  so  that  the  finest  part 
of  the  whiting  falls  through  the  sieve  at  the  upper 
part  of  the  screen,  and  coarser  grades  through  successive 
sieves  below  the  first,  the  products  being  collected  in 
different  tanks.  The  final  liquors  containing  only  a  little 
whiting  greatly  sub-divided  are  pumped  through  a  filter- 
press  into  a  tank,  and  are  returned  to  the  edge-runner  tank 
by  another  pump.  A  saving  of  ground  space  is  one  of  the 
advantages  claimed. — B.  B. 


XIY.-TANNING.  LEATHER.  GLUE.  AND 
SIZE. 

PATENT. 
An    Improved   Suhslilule  for  Leather.     Y..  Drew,  London. 

Eng.  Pat.  2172,  February  1,  ]H93. 
This  consists  of  alternate  layers  of  canvas,  and  thin  sheets 
of   wood,   which    are    cemented   together,   ami   the   whole 
pressed  and  dried.     The  outer  layer  of  canva*  is  of  water- 
proof material. — K.  B.  B. 


XV -MANURES.  Etc. 

The    Solubilitu   of  the   Phosphoric   Acid   of  Bone-Meal. 

H.  Otto.  Chem.  Zeit.  1892,  16,  1128. 
Owing  to  the  cheapness  of  superphosphate,  basic  slag,  &c., 
the  use  of  bone-meal  as  a  manure  has  decreased,  and 
although  this  has  also  brought  about  a  fall  in  its  price,  yet 
it  is  not  used  owing  to  the  belief  that  the  phosphates  in  it 
are  not  readily  assimilated  in  the  soil. 

The  author  has  proved  that  about  40  per  cent,  of  the 
total  phosjihates  contained  in  bone-meal  free  from  fatt\' 
matter,  are  soluble  in  Wagner's  citrate  solution,  and  since 
bone-meal  also  contains  a  considerable  quantity  of  nitrogen, 
it  is  to  be  considered  a  highly-valuable  manure. — A.  L.  8. 


The   Analysis   of   Thomas  Slags.      0.   Foerster.      Chem. 
Zeit.  1892,  1596. 

See  under  XXIII.,  page  466. 


XVI -SUGAR,  STARCH.   GUM.  Etc. 

The  Saccharif  cation  of  Wood-Gum  by  Hydrochloric  Acid. 
C.  Councler.  _  Chem.  Zeit.  1892,  16,  1719-1720. 

For  the  saccharification  of  wood-gum,  previous  observers 
using  dilute  sulphuric  acid  have  not  obtained  a  greater 
yield  of  xylose  than  one-third  the  weight  of  the  wood-gum. 

The  author  has  emplov-ed  hydrochloric  acid  and  at  first 
he  used  silver  carbonate  to  remove  the  acid  after  saccharifi- 
cation, but  found  ultimately  that  lead  carbonate  could  be 
used  with  equal  convenience,  as  lead  chloride  is  but  slightly 
soluble  in  dilute  alcohol  and  quite  insoluble  in  strong 
alcohol. 

In  one  experiment  15' 5  grms.  of  partially-dried  wood- 
gum  from  beech  wood  was  boiled  Avith  200  cc.  of  water  and 
10  cc.  of  hydrochloric  acid  of  sp.  gr.  1  19  for  from  2|  to  3 
hours.  Half  a  grm.  of  humous  substance  was  formed,  and 
after  removal  of  the  hydrochloric  acid  and  crystallisation 
14*7  grms.  of  crude  xylose  were  obtained,  which,  on  re- 
crystalHsation  gave  9-63  grms.  of  pure  xylose.  "When 
more  dilute  acid  is  used  for  the  saccharification  and  this 
process  is  not  carritd  too  far,  dextrii-like  bodies  are  formed 
which  appear  to  consist  of  products  intermediate  between 
wood-gum  and  xylose.  The  purification  of  these  bodies 
presents  considerable  difficulty. — A.  L.  S. 


The  Relation  between  the  Percentage  of  Fat  in  Beet  Seeds 
and  the  Percentage  of  Sugar  in  the  Plants  grown  from 
the  Seeds.  N.  Laskoxsky,  Landw.  Versuehsstat.  1892, 
40,  335.     Chem.  Zeit.  16  (1892),  -308. 

The  author  has  shown  that  those  beets  which  are  known  to 
be  rich  in  sugar  produce  seeds  rich  in  fat,  and  that  the  large 
roots  of  one  and  the  same  kind  of  beet  contain  less  fat  than 
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the  small  roots.  He  has  now  atten^pted  to  ascertain  whether 
there  is  any  connection  between  the  proportion  of  fat  in  the 
seed  and  the  proportion  of  suf^ar  in  the  phmt,  and  whether 
the  plants  produced  from  th(?  large  roots  are  poorer  in  sujjar 
than  those  produced  from  the  small  roots  of  the  same  kind 
of  beet. 

His  results  are  given  in  a  table  ;  they  show  that  the  seeds 
most  rich  in  fat  do  actually-  give  beets  most  rich  in  sugar, 
and  also  that  the  large  roots  produce  beets  poor  in  sugar ; 
the  number  of  experiments  is,  however,  too  small  to  allow 
of  any  final  conclusion  being  drawn. 

The  fat  in  beet  seeds  must  be  estimated  as  rapidly  as 
possible  because  it  readily  decomposes,  and  the  seeds  should 


not  be  dried  at  a  temperature  above  100°  ;  the  ethereal 
extract  of  the  fat  must  be  evaporated  on  the  water-bath, 
and  should  only  be  dried  for  a  short  time  at  100^. — Y.  S.  K. 


Braunbeck's  Albumen  Retainer.    Zeit.  Zucker-ind.  Bohmen, 

1893,  27,  232—233. 
The  diffusion  .iuice,  after  it  has  been  freed  by  suitaWe 
means  from  pulp  and  the  like,  is  heated  to  75^  C,  at  which 
temperature  beetroot  proteids  coagulate.  It  is  then  filtered 
at  a  pressure  of  600  mm.  by  means  of  the  albumen  retainer 
shown  below,  the  linen  filter-cloths  of  which  are  rouo-h  or 
coarse  on  their  surfaces. 


Jilice 

CZ'.ifh'..' 


JfcnJio 


Jaiccvtf 


Bravxeeck's  ALuriiKN  Ektainkr. 


—A.  R.  L 


Iiittei\s  Pulp  lietniner.     Zeit.  Zucker-ind.  Bohmen,  1893, 
27,  190—193. 

Thf.  main  feature  of  this  inventien  is  a  drum-shaped  filter 
of  extremely  small  mesh,  -which  rotates  about  its  axis  and  dips 
partially  into  a  receptacle  containing  the  diffusion  juice. 
The  upper  portion  of  the  drum  comes  into  contact  as  it 
rotates  -with  a  set  of  brushes,  and  the  gauze  is  thereby 
cleansed  from  particles  of  pulp,  &c. ;  the  process  of  filtration 
is  therefore  continuous. — A.  E.  L. 


Application  of  Calcium  Acid  Sulphite  in  the  Manufacture 
of  Sugar.  L.  Lachaux.  Bull,  de  I'assoc.  des  Chim.  10, 
501. 

Labaeke  and  Fontaine  in  1884,  when  the  use  of  animal 
charcoal  in  heelroot  sugar  mauufacture  was  being  dis- 
continued, devised  a  process  whereby  the  juice  and  syrups 


were  treated  with  acid  calcium  sulphite.  As,  however,  the 
juices  (after  the  first  saturation)  contained  lime  and  the 
syrups  sodium  and  potassium  carbonate,  the  acid  calcium 
sulphate  was  simply  converted  into  the  normal  salt  and 
precipitated  as  such,  but  little  decolorisation  and  even  a 
harmful  effect  (see  Battut,  Neue  Zeit.  26),  being  produced. 
It  can,  indeed,  be  shown  bypassing  a  current  of  sulphurous 
anhydride  through  the  first  saturation  juice  that  decolouri- 
sation  takes  place  suddenly  at  a  point  -when  the  liquid  is 
nearly  neutral.  It  follows,  therefore,  that  the  application  of 
calcium  acid  sulphite  is  only  successful  in  neutral  or  faintly 
acid  juices.  The  most  satisfactory  application  of  calcium 
acid  sulphite  is  in  conjunction  with  the  diffusion  process, 
and  Vivien's  failure  (Neue  Zeit.  7,  241)  is  to  be  ascribed  to 
his  having  made  use  of  a  bad  method. 

In  order  to  obtain  a  good  result,  a  solution  containing 
44  grms.  of  calcium  acid  sulphite  in  1  litre  of  water  is 
diluted  to  10  litres  and  poured  upon  a  charge  of  1  ton  of 
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freshly-ciit  root  cliipa  at  flie  inoiiicnt  it  is  bcinp  IransfiTred 
to  till!  (lifTiisioii  cell ;  in  this  way  too  rapid  decolourisation 
(local  action)  and  cliuniical  clianges  (inversion;  aro 
avoided. 

The  diffiiseil  juice  is  of  a  ^^eyish-white  instead  of  a 
hiackish-hrown,  and  analysis  showed  a  {^reat  fall  in  the 
amount  of  orfjanic  non-supar,  and  a  purity  quotient  of 
90 '27  as  compared  with  88 MIS  as  obtained  without  the  use 
of  sulphite.  The  pressed  chips  retain  the  same  amount  of 
sugar  as  in  the  ordinary  process.  The  increased  purity  of 
the  juice  renders  it  possible  to  employ  less  lime  (for  the 
first  saturation,  thereby  minimising  the  loss  of  supar 
occurring  in  tiie  precijjitate,  which  is  of  a  pale  colour. 
The  mas.>-ecuite  obtained  by  evaporating  the  juice  also 
showed  a  less  relative  quantity  of  organic  non-sugar  than 
that  from  the  ordinary  jjrocess.  No  increase  of  invert  sugar 
was  observed. — A.  ]{.  L. 


M(?nu.>i.  Cn.       Irwort  Supir.    !    Mgrms.  Cu.         Invert  Sugar. 


Estimation  of  Small  Quantities  of  Invert  Sugar  in  presence 
of  Sucrose  hi/ means  of  Fehliny's  Solution.  T.  Baumann. 
Zcit.  Ver.  Uubenz.-Ind.  1892, '824. 

In  Herzfeld's  method  10  grms.  of  the  substance  containing 
invert  sugar  are  used,  but,  under  these  circumstances,  in  the 
case  of  certain  kinds  of  molasses,  green  precipitates  are 
produced.  A  smaller  weight  has  therefore  to  be  used. 
This  being  so,  the  author  has,  from  his  experiments, 
constructed  a  table  to  be  employed  when  5  grms.  of  the 
sample  are  weighed  out,  dissolved  in  50  cc.  of  water,  and 
boiled  with  50  cc.  of  Fehling's  solution  for  two  minutes 
under  exactly  the  conditions  directed  by  Herzfeld. 

The  following  is  a  table  for  ascertaining  the  percentage  of 
small  quantities  of  invert  sugar  in  the  presence  of  sucrose, 
usirg  5  grms.  of  the  sample  : — 


M^rms. 

Cu. 

Invert  Sugar. 

:vj 

Percent.  ~ 

0-04 

40 

0'03 

45 

0-14 

ro 

0-19 

55 

0-25 

Mgnns.  Cu. 


Invert  Sugar. 


Per  Cent. 
0-30 

0-35 

0"40 

0-45 

0-51 


w 

!)5 
lOf) 

itr, 
no 
11.-. 

1>0 
12.J 
130 
135 
140 
145 
150 
155 
160 
1C> 
170 
175 
180 
1S5 
190 
195 
200 


(ICl 
Otu; 
0-72 
()-77 
0-K$ 
0-88 
0-93 
0-9!t 
1-Ot 


205 

210 
21.-. 

225 
230 
23.1 
2  JO 
245 
250 


1-87 
l-.r.i 
1-JH 
2-04 

2-10 
2ir, 
2-21 
2-27 
2-33 
2-39 


1-JO 

£55 

2-4t 

1-15 

2G0 

2-50 

1-21 

2C5 

2--,r, 

1-2G 

270 

2-02 

rsi 

275 

2*08 

1-37 

280 

2-74. 

1-42 

285 

2-79 

1-48 

293 

2-85 

1-54 

205 

2-91 

1-59 

.300 

2-97 

1-65 

305 

3-03 

1-70           : 

310 

3-09 

l-7fi 

315 

3-15 

1-82 

320 

3-21 

—A.  R.  L. 


Composition  of  (he  Ash  of  Hungariari  Molasses.     J.  Szilag)i.     Chem.  Zeit.  1892,  16,  1922. 
The  results  of  analyses  of  molasses  ash  from  various  sources  are  given  below  :  — 


Source. 

Iiisohible  iu 

Water. 

K2CO3 

NaaCOa 

KCl 

K2SO4 

Total  K2O 

Hungary 

Bolieniia 

13,  48 

0,  03 
11,  Gl 

48-05 
69-92 
CO -82 

27-15 
14-92 
13-C3 

3-01 

4-G5 
6-89 

6-05 
4 -.39 
5-44 

38-34 

52-98 

4S-7S 

When  utilised  for  the  production  of  alcohol,  it  is  customary  to  neutralise  the  molasses  (generally  with  sulphuric  acid). 
The  consequent  change  in  the  composition  of  the  ash  is  shown  in  the  following  table  :  — 


Source. 


Insoluble  in 
Water. 


KoCOa 


XagCOs 


Hunzarv  (Dioszcfr,  Hatvan,   Nasy- 

Surany,  Z.F.). 
Hungary  (Tapolcsanv,  Biick  Xagy- 

Szombat,  Z.F.). 

20-9 
2G-6 
18-12 

10-44               ; 

28-4 

34-68        j 
42-06 
51-5 

15-4 
11-8 
10-41 

11-07 

KCl 

KoSOi 

H2O 

Total  K2O 

8-94 

26-08 

40-28 

7-22 

19-44 

38-72 

8-80 

20-42 

45-33 

11-32 

12-46 

2-45 

4S-99 

— H.  T.  P. 
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PATENTS, 

Improvements  in  and  ?-elatin(/  to  the  Manufacture  of 
Befined  Sugar  from  Raw  Sugar.  T.  Drost,  Breslau, 
Germany.     Eng.  Pat.  5719,  March  23,  1892. 

The  following  series  of  operations  characterise  the  con- 
tinuous system  described  : — 

(a.)  A  special  ceutrifugatiug  of  the  mash  and  "  green 
syrup"  with  a  simultaneous  warming,  so  as  to  produce  a 
perfect  separation  and  easy  deposition  of  the  same,  thus 
avoiding  any  mixing  with  the  subsequent  clarifying. 

(6.)  Clarifying  with  a  raw  sugar  or  sugar  solution  or 
"  masse  cinte "  solution,  or  thick  syrup  arising  in  the 
process,  at  sp.  gr.  1*325,  or  with  the  specified  equivalent, 
for  the  purpose  of  producing  crystal  sugar  of  at  least  99 '2 
to  99  "8  polarisation. 

(c.)  Returning  the  refuse  liquor  resulting  from  (6)  into 
the  process,  e.g.  iuto  the  vacuum  pan,  for  further  treatment 
of  the  same  with  raw  sugar. 

Steam  may  also  be  suitably  applied  after  operations  a 
and  h,  for  producing  marketable  sugar,  for  drj-ing  the  same, 
and  also  in  dealing  with  the  refuse  liquor. 


An  Improved  Composition  for  Use  as  Size  or  an  Adhesive 
Cement.  H.  J.  Sedway,  London.  Eng.  Pat.  560, 
January  10,  1893. 

Equal  proportions  of  gum  tragacanth  and  tapioca  are 
ground  together  and  heated  with  water  at  about  70°  P., 
after  which  there  are  added  about  50  per  cent,  of  gum  hog 
and  an  equal  amount  of  starch,  and  the  whole  mixture  heated 
at  from  70° — 120°  F.  The  cement  thus  produced  is  said 
to  be  superior  to  an}'  hitherto  known  for  the  requirement  of 
silk  and  cotton  manufacturers,  calico  printers,  book-binders, 
hat  and  boot  makers,  &c. — A.  R.  L. 


Improvements  in  Apparattis  suitable  for  Cooking  Cane 
Juice  and  other  Substances.  W.  L.  Wise,  London. 
From  C.  D'Abbadie  de  Barrau,  Mauritius.  Eng.  Pat. 
1858,  January  30,  1892. 

The  apparatus  consists  of  a  cistern  or  bac  E.  having  a 
number  of  metallic  plates  or  partitions  L,  arranged  so  as  to 
form  a  series  of  adjacent  spaces  1,  2,  3,  &c.  The  ends  of 
these  spaces  are  connected  by  Junction  pieces  T,  having 
passages  T^  through  them  so  that  two  channels  of  con- 
siderable length  are  formed  running  parallel  with  one 
another  in  a  sinuous  manner  from  end  to  end  of  the  cistern 
or  bac.  The  channel  represented  by  the  uneven  numbers  is 
provided  with  an  inlet  pipe  A  and  an  ouilet  pipe  B,  whilst 


that  represented  by  the  even  numbers  has  inlet  and  outlet 
pipes  A'  and  B^,  the  latter  two  being  arranged  oppositelj- 
to  the  others.  The  hot  juice  enters  the  apparatus  through 
A,  and  after  circulating  through  the  channel,  escapes  at  B, 
whilst  the  cooling  water  enters  at  A}  and  escapes  at  B'. 
The  depth  of  the  channels  is  conveniently  about  4 — 5  cm. 

—A.  P.  L. 


XVII -BREWma.  WINES,  SPIRITS.  Etc. 

Chinese  Yeast.     Calmette.     Ann.  de  ITnst.  Pasteur  1892, 
6,  G04. 

In  the  preparation  of  wines  and  certain  spirits  in  China  a 
peculiar  ferment  is  used,  sold  in  cakes  about  the  size  of  a 
crown  piece.  In  the  preparation  of  this  material  a  com- 
plicated recipe  is  worked,  in  which  figure  about  40  aromatic 
drugs,  e.g.,  ginger,  pepper,  cardamoms,  &c.  These  are 
ground  fine,  sieved,  and  the  mixture  incorporated  with  an 
equal  weight  of  rice  meal,  and  sufticient  water  for  moulding 
into  cakes.  The  cakes  are  spread  on  mats  and  kept  in 
the  dark  at  30°  C,  a  quantity  of  moistened  rice  being  also 
strewn  on  the  mats.  After  48  hours  the  cakes  become 
covered  with  a  mould  and  are  then  sun-dried.  The  product 
is  used  to  ferment  rice  in  the  proportion  of  1"5  per  cent., 
the  yield  of  alcohol  (pure)  being  about  14  per  cent,  of  the 
rice. 

The  product  may  be  regarded  as  a  symbiosis  of  several 
varieties  of  yeast  with  a  special  diastatic  amylomyces  which 
the  author  terms  A.  Kouxii.  The  function  of  the  drugs  is 
obviously  merely  that  of  qualifying  the  flavour  of  the 
alcoholic  product. — C.  F.  C. 


The  Influence  of  the  Concentration  of  the  Alcohol  on  the 
Extraction  of  Hops.  H.  Strassmann  and  M.  Levy. 
Chem.  Zeit.  1892,  16,  1123. 

See  under  XXIII.,  page  472. 


PATENTS. 


Improvemetits  in  the  Manufacture  of  Malt  and  in  the 
Apparatus  employed  therein.  J.  Y.  Johnson,  London. — 
From  J.  A.  Saladin,  Xancy,  France.  Eng.  Pat.  7534, 
April  21,  1892. 

There  is  attached  to  the  spade,  which  is  used  for  turning 
the  malt  on  the  floors,  a  nozzle  or  spra}'  producer.  This  is 
connected  by  a  tube  passing  along  the  handle  of  the  spade 
and  by  a  length  of  flexible  tubing  to  a  reservoir  of  air,  water, 
or  both ;  so  that  as  the  spade  is  used  for  turning  the  malt, 
it  will  be  possible  to  moisten  or  aerate  the  malt  as  required. 
The  same  arrangement  may  be  applied  to  the  mechanical 
turners  used  in  pneumatic  malting. — A.  L.  S. 


^•Iw  Improved  Wort  and  Yeast  Aerator,  O.  Eitter,  J.  H. 
A.  Meyer,  and  L.  Hofman,  St.  Louis,  Missouri,  U.S.A. 
Eng.  Pat.  7547,  April  21,  1892. 

The  aerator  is  based  on  the  principle  of  the  injector  used  in 
filling  steam  boilers  with  water.  The  apparatus  consists  of 
a  tube  to  the  upper  portion  of  which  is  fitted  a  cotton-wool 
air  filter ;  the  lower  portion  of  the  tube  is  immersed  in  the 
fermenting  wort  and  is  fitted  to  a  perforated  bulb-shaped 
expansion  containing  two  concentric  conical  nozzles.  Air 
being  pumped  through  the  tube  passes  throug  the  first 
conical  nozzle  and  impinges  into  the  second,  through 
openings  in  the  tube,  the  wort  is  drawn  by  the  air  current, 
and  the  mixture  passes  through  the  second  nozzle  and  into 
the  body  of  the  fermenting  wort.  The  whole  quantity 
of  wort  is  thus  quickly  aerated. — A.  L.  S. 
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An  Lnprnvement  in  the  Dri/hif/  and  Curing  of  Malt. 
T.  Hii^nes,  KadcliflY'-on-Trcnt,  Nottinghamshire.  Enj^. 
Pat.  862:5,  May  0,  ]8'.)2. 

GuKKX  malt  is  to  be   first  dried  in  thin  layers  and  finally 
cured  in  thick  layers. — A.  L.  S.  | 


Improvements  in  the  Treatment  of  Beer  and  other  Liquids, 
and  in  Apparatus  for  the  same.  A.  Werner,  New  York, 
U.S.A.     Eng.  Pat.  1591,  January  24,  1893. 

The  carbonic  acid  evolved  during  the  fermentation  of  the 
^vort  is  collected  by  gravity,  purified  and  compressed  into 
cylinders. 

The  finished  beer  is  collected  in  a  vessel  or  vessels  on  the 
upper  floor  of  the  brewery  and  conducted  by  a  closed  pipe 
to  the  basement,  a  filter  is  placed  in  a  convenient  spot  on 
the    pipe,   in  the  basement    the   beer  passes  successively 


through  the  following  apparatus  :— -A  charger,  by  means  of 
which  carbonic  acid  is  injected  into  it;  a  heater,  in  which 
it  is  pasteurised,  and  a  cooler,  in  which  it  is  cooled  to  it.s 
initial  temperature.  After  passing  through  these  vessels 
the  beer  is  led  by  a  tube,  shaped  like  an  inverted  cone,  back 
to  its  starting  place,  and  there  collected  in  casks  or  bottles 
as  required. — A.  L.  S. 


Improvements  in  Distilliny  and  Jiectifijing  Brand//, 
Whisky,  and  other  Spirits  and  Oils,  Essences,  and  the 
like,  and  in  Maihincrij  and  Apparatus  therefor.  Iv.  II. 
Leaker,  Bristol.     Eng.  Pat.  20,90:!,  November  18,  1892. 

The  wash  is  conducted  from  the  wash-receiver  on  to  an 
apparatus  which  separates  the  yeast,  &c.,  partly  by  subsi- 
dence and  partly  by  filtration.  Thence  the  wash  passes  into 
a  heater,  in  which  it  is  heated  by  the  vapours  from  the 
still  which  pass  through  coils  of  piping  contained  in  the 
heater.  Here  the  wash  becomes  sufliciently  heated  to 
volatilise  the  aldehydes  contained  in  it.  The  aldehj'de 
vapours  collect  in  the  upper  part  of  the  still  and  are  drawn 
off  by  a  vacuum  pump  to  a  cimdenser. 

The  heat(?d  wash  is  led  partly  into  the  upper  part  of  the 
analyser  and  partly  direct  into  the  still,  where  it  is  delivered 
in  a  finely-divided  state.  A  jet  of  heated  air  is  led  into  the 
still  at  the  same  time. 

The  vapours  from  the  still  are  drawn  by  vacuum  pumps 
through  the  analyser  to  the  rectifier,  and  thence  to  the  wash 
heater  and  condenser. 

The  vacuum  pumps  produce  a  low  pressure  within  the 
apparatus,  and  consequently  distillation  takes  place  at  a  low 
temperature. — A.  L.  S. 


Improved  Process  for  the  Manufacture  <f  Yeast  without 
Alcoltol.  M.  Krouchkoll,  Paris,  France.  Eng.  Pat. 
23,894,  December  27,  1892. 

Green  malt  is  crushed  in  a  mill,  an  equal  weight  of  flour 
or  suitable  starchy  material  mixed  with  it  at  54° — 56°  C, 
and  subsequently  about  three-quarters  the  weight  of  water 
stirred  in.  The  mash  is  left  for  Ij — 3|  hours  to  settle, 
after  which  a  sufiicient  quantity  of  water  at  a  temperature 
of  95°  C.  is  added  that  the  temperature  of  the  entire  mixture, 
which  is  kept  stirred  for  2 — 3  minutes,  is  62° — 64°  C.  A 
cover  is  then  placed  upon  the  vessel  containing  the  mash, 
which  latter  is  allowed  to  remain  for  about  Ij  hours,  after 
which  the  cover  is  removed  and  the  contents  of  the  vessel 
allowed  to  slowly  cool  to  32°  C.  A  quantity  of  yeast, 
equivalent  to  about  10  per  cent,  of  the  solid  matter,  is  mixed 
into  a  paste  with  water  and  added  to  the  mash,  together 
■with  about  2  parts  per  1,000  (on  the  yeast)  of  tartaric  acid 
in  aqueous  solution.  At  the  expiration  of  two  hours,  bicar- 
bonate of  soda  (NaHC03)  or  carbonate  of  potash  (K.3CO3), 
in  the  proportion  of  2  parts  per  1,000,  is  stirred  into  the 
mixture. 

About  five  hours  after  the  preparation  of  this  mash 
another  is  made  with  half  the  weight  of  materials  employed 
in  the  first ;  in  the  place  of  tartaric  acid,  however,  there  is 
added  to  the  second  mash  in  admixture  with  yeast  a  like 
proportion  of  "  hydrochlorate  "  or  carbonate  of  ammonia. 
The  two  mashes  are  united  at  a  temperature  of  32°  and  the 
mixture  left  for  12  hours,  when  the  yeast  will  be  found  as 
a  layer  at  the  bottom  of  the  containing  vessel,  together  with 
pellicules  of  barley.  The  product  is  strained  through  a 
sieve,  when  the  yeast  passes  through  and  the  pellicules  are 
retained.  The  yeast  is  now  allowed  to  settle,  and  is  finally 
washed  by  decantation  with  water,  intervals  of  5 — 6  hours 
being  allowed  for  it  to  settle. — A.  R.  L. 


New  or  Improved  Corn  Product  and  Process  for  Manu- 
facturing the  sa7ne.  W.  P.  Thompson,  Manchester. 
From  B.  G.  Hudnut,  Terre  Haute,  Indiana,  U.S.A. 
Eng.  Pat.  2G83,  February  7,  189:5. 

The  corn  product  described  in  this  specification  is  named 
maizeline  and  is  recommended  as  a  substitute  for  malt  in 
brewing. 

Kaw  corn  is  ground  in  a  hominy  mill,  and  subsequently 
passes  to  a  reel  or  grader  in  order  to  separate  the  hominy 
from  the  offal ;  from  thence  it  passes  to  a  drj'cr,  after  which 
it  is  treated,  in  a  specially  constructed  cleaning  or  scouring 
machine  (out  of  which  it  is  discharged  at  the  bottom)  with 
steam  at  a  temperature  suflSciently  high  to  burst  the  starch 
granules.  The  material  passes  next  between  rollers,  and  is 
thereby  flattened  into  flakes,  after  which  it  enters  a  dryer 
and  from  thence  passes  again  through  rollers,  whereby  the 
flakes  are  broken  up  into  light  particles  which  are  subse- 
quently graded.  The  finished  maizeline  has  the  appearance 
of  granulated  sugar. 

It  is  urged  that  inasmuch  as  "  the  starch  of  the  corn  has 
been  converted  by  the  above  process  into  soluble  starch," 
maizeline  is  much  more  readil}'  transformed  by  diastase 
than  any  other  malt  substitute  heretofore  proposed.  It  is 
said  to  be  almost,  if  not  altogether,  free  from  "  dextrine." 

—A.  R.  L. 


XVIII.-CHEMISTM  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

Analysis  of  Butter.     Schmidt,  Chem.  Zeit.  1892,  16,  1275. 
See  under  XXIII.,  page  467. 


Detection  of  Wheaten  Flour  in  Rye  Flour.     A.  Kleeberg. 
Chem.  Zeit.  16,  1071. 

See  under  XXIII.,  page  4G6. 


PATENTS, 

Improvements   in    the   Manufacture   of  a   Light-coloured 

Albumen  from  Blood.     C.  Cosineru,  Berlin,    Germany. 

Eng.  Pat.  3105,  February  17,  1892. 

Defibrinised  blood  is  mixed  with  slightly  acidulated  ethyl 

alcohol,  methyl  alcohol,  or  acetone,   or  a  mixture  of  these. 

i   The    albumin    and   globulin    contained  in    the    blood    are 

:    precipitated,  whilst  the  colouring  matter  remains  in  solution. 

!   The  quantity  of  reagent  added  depends  on  the  quantity  of 

water  contained  in  the  blood ;  to  obtain  good  results,  the 

j   mixture  of  the  reagent  and  the   blood   should  not  contain 

I    more  than  20  per  cent,  of  water.     The  reagent  may  either 

j  be  acidified  with  1  per  cent,  of  sulphuric  or  phosphoric  acid, 

j   or  the   acid   added  to  the    mixture  of  blood  and  solvent. 

The  albumin  precipitates  in  almost  colourless  flakes,  which 

are  separated  by  filtration  and  washed   with  alcohcl  and 

water  successively.     It  may  be  further  bleached,  if  necessary, 

by  treatment  with  hydrogen  peroxide   or   other   oxidising 

agent.     The  product  is  of  value  for  industrial  purposes  and 

as  an  alimentary  substance. — C.  A.  K. 
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Improvements  relating  to  the  Treatment  of  Tea.     H.  Carus- 
Wilsou,  London.     Ejg.  Pat.  8651,  Alay  6,  1892. 

This  invention  consists  in  treating  tea  with  a  solution  of 
boras  in  the  form  of  spray,  or  with  the  dry  powdered 
compound  and  a  jet  of  steam,  in  apparatus  suitable  for 
the  purpose.  The  product  is  spread  on  open-mesh  trays, 
and  subsequently  dried  in  a  kiln  at  150'  F.  It  is  urged  that 
high  qualities  of  tea  can  in  this  waj'be  manufactured  at  less 
cost  than  heretofore,  and  the  deterioration  arising  from  the 
loss  of  volatile  oils  which,  in  certain  kinds  of  tea,  is 
considerable,  is  prevented. — A.  E.  L. 


Improvements  in  the  Treatment  of  Animal  Fats.  W. 
Shepperson,  South  Hampstead,  Middlesex.  Eng.  Pat. 
15,482,  August  29,  1892. 

AxiMAL  fats  are  mixed  with  sugar  and  eggs  according  to 
this  invention. — J.  L. 


A  Process  and  Apparatus  for  Sterilising  Water.  Y.  and 
A.  Babes,  Bucharest,  Koumania.  Eng.  Pat.  24,080, 
December  30,  1892. 

The  water  is  sterilised  without  filtration  by  the  addition  of 
alum  in  the  proportion  of  1 — 2  parts  per  10,000,  thoroughly 
mi.s;ing  the  whole,  and  allowing  it  to  settle  for  10  to  12 
hours.  In  this  time  "  the  alum  separates  from  the  water," 
carrying  with  it  to  the  bottom  all  the  existing  germs.  A 
convenient  form  of  settling  vessel  is  shaped  like  a  truncated 
cone  and  is  provided  with  a  removable  agitator,  and  a 
pipe  of  not  more  than  4  to  5  mm.  bore  to  draw  off  the 
sterilised  product ;  together  with  a  jacket  for  holding  ice. 

— F.  H.  L. 


(i?.)— SANITARY  CHEMISTRY. 

The  Poisonous  Character  of  certain  India-rubber  Articles. 

A.  Bulowsky.     Arch.  Hyg.  1892,  15,  125. 

See  under  XIII.,  page  455. 


Results  obtained  in  the  Baccarat  Glass  Works  by  intro- 
dttcing  Metastannic  Acid  into  Putty  Powder.  L. 
Gueroult.     Coraptes  rend.  1892,  115,  757. 

See  under  YIIL,  page  446. 


PATENTS. 


Improved  Means  and  Apparatus  for  Separating  Solid  or 
Semi-solid  Substances  from  Sludge  or  other  Fluid  or 
Semi-fluid  Matters.  \\.  Birch,  Lower  Broughton,  Man- 
chester.    Eng.  Pat.  6535,  April  5,  1 892. 

Ax  endless  band  of  porous  woven  cloth  travels  round  a 
revolving  drum  and  then  over  a  small  roller  which  is 
weighted  in  such  a  way  as  to  keep  the  edges  of  the  belt 
tight  against  the  drum,  while  the  centre  is  somewhat  slack. 
Into  this  space — between  the  adjacent  surfaces  of  the  drum 
and  belt — is  introduced  the  semi-solid  substance,  the  liquid 
immediately  passing  through,  and  the  solid  remaining  on 
the  drum  as  a  crust  or  paste  is  subsequently  removed  hj 
travelling  scraper.s. — F.  H.  L. 


(  C.)— DISINFECTANTS. 

PATENTS. 

Improvements  in  the  Manufacture  of  Periodides  of  Phenols 
and  of  Phenol  Carboxyb'c  Acids.  B.  Willcox,  London. 
From  the  "  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  7782,  April  25,  1892. 

The  periodides  of  the  phenols  and  of  phenol  carboxylic 
acids  obtained  as  described  in  previous  patents  5079,  1889  ; 
18,021,  1890;    and  7026,   1891  (this  Journal    18S2,  370) 


can  also  be  obtained  by  subjecting  mixtures  of  the 
.solutions  of  alkaline  salts  of  phenols  and  of  alkahne 
iodides  to  electrolysis.  The  electrodes  separated  by  a 
suitable  diaphragm  are  placed  in  a  solution  of  the  alkaline 
iodide  and  an  alkaline  solution  of  the  phenol  gradually 
added  whilst  the  electrolosis  is  in  progress.  The  strencrtb 
of  the  electric  current  is  preferably  two  amperes  per 
square  decimetre  of  electrode  surface.  The  degree  of 
concentration  of  the  solutions  employed  can  be  varied 
considerably  ;  the  quantity  of  iodide  employed  is  regulated 
according  to  the  nature  of  the  resulting  product.  The 
phenol  is  completely  converted  into  the  periodide  after  the 
current  has  passed  for  several  hours  ;  the  latter  separates 
out  in  the  solid  form  and  can  be  filtered  off  and  dried.  In 
this  manner  all  the  periodides  described  in  the  previous 
specifications  can  be  prepared. — C.  A.  K. 


An  Improved  Antiseptic,  Disinfecting  and  Deodorizing 
Compound.  J.  M.  Raymond,  Paris.  Eng.  Pat.  11,275, 
June  15,  1892. 

This  compound  consists  of — 

Parts  bv  "Weight. 
»  aler ],ooo 

Zinc  sulphate SOO-oHO 

„    acetate 30—30 

Sodunu  "  hyposulphite  " 30-  -oO 

Aluminium  sulphate 30—4.5 

Boric  acid 4 — 7 

Mercuric  iodide 0"10— 0"25 

The  latter  being  only  employed  when  a  very  powerful 
disinfecting  action  is  required,  ^'arious  other  formula;  are 
given,  varying  somewhat  in  the  proportions  of  the  ingredients, 
according  to  the  purpose  for  which  the  disinfectant  is  to  be 
used.— F.  H.  L. 


XIX -PAPER.  PASTEBOARD.  Etc. 

Treatment  of  Waste  Liquors  from  the  Bisulphite  Process 
of  Wood  Boiling.     E.  Bruck,  Chem.  Zeit.  95,  1892,  1782. 

The  author  proposes  to  treat  these  liquors  with  gelatin  and 
alum  for  the  removal  of  the  soluble  lignone  derivatives,  and 
subsequently  with  chalk  to  neutralise.  This  treatment  is 
found  to  remove  one-fourth  of  the  dissolved  organic  matter 
and  a  large  proportion  of  the  uncombined  sulphite,  and  to- 
give  an  effluent  which  remains  unchanged  for  months. 
[Cy.  Eng.  Pat.  1549,  1883.]— C.  F.  C. 


Normal   Papers.     W.  Herzberg.      Mitth.   Konigl.   Techn» 
Yersuchs,  1892,  108—114. 

This  paper  contains  statistical  tables  tending  to  show  how 
far  the  conditions  of  tender  have  been  fulfilled  by  manu- 
facturers. It  is  curious  to  note  that  the  paper  supplied  to- 
the  German  Government  does  not  attain  the  required 
standard  so  well  as  the  paper  made  for  private  customers. 

— J.  L. 


PATENTS. 

Improvements  in  Apparatus  for  Boiling  Esparto  Gras» 
and  the  like.  G.  \V.  Hawksley,  Sheffield.  Eng.  Pat. 
9303,  June  2,  1891. 

Referexce  is  made  to  a  previous  patent  (this  Journal,  1890, 
1145),  the  chief  feature  of  the  invention  being  the  removal 
of  the  circulator,  or  cylinder  of  steam  tubes,  from  the  inside 
to  the  outside  of  the  boiler,  and  being  so  constructed  as  to- 
be  fixed  to  an  existing  or  new  boiler. — Ed.  T. 
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Itnprocemcnls   in    or   connected    irith     Papir-Makiuf/.     J. 
Jardine,  Penicuik,  X.H.      Elng.  Pat.  10.437,  June  19,  1891 

TiiK  object  is  to  save  pu{)er-makinn:  fibre  ordinarily  lost,  and 
to  purify  the  water  employed.  Instead  of  the  usual  mtthod<, 
trays  are  arranged  to  catch,  uncontaniinated,  all  the  water 
which  would  otherwise  go  into  the  drains,  and  this  water, 
with  the  fibres,  is  led  into  tanks,  whence  it  is  pumped  into 
filter-presses.  Or  the  water  and  suspended  matter  may  be 
allowed  to  settle,  precipitation  being  assisted  by  the  addition 
of  ahimino-ferric  sulphate,  and  after  the  supernatant  water 
has  been  run  off,  the  residue  may  he  pumped  into  filter- 
presses.  The  fibre  is  incorporated  with  the  main  body  of 
the  pulp  and  the  water  may  be  used  over  again. — Ed.  T. 


Improvements  in  the  Treatment  oj" Short  Fibres,  particularli/ 
Paper  I'lilp,  for  the  Purpose  of  Forming  therefrom 
JRovings  which  are  Applicable  for  Spinjiing  into  Yarn, 
the  Mannfactitre  of  Wax  Matches,  and  other  Purposes. 
C.  Kollner,  Aienna.  Eng.  Pat.  20,225,  November  20, 
1891. 

Thk  process  consists  in  subjecting  fibrous  materials  to 
violent  motion  in  large  quantities  of  water,  for  the  purpose 
of  separating  and  extending  the  same.  The  quantities  of 
water  are  considerably  greater  than  in  paper-making,  and 
may  vary  between  300 — 500  parts  of  water  to  1  part  of  dry 
fibrous  material.  The  liquid  containing  the  fibre  in  suspen- 
sion is  then  placed  upon  a  moving  sieve,  so  as  to  form  strips 
of  fibre-felt  which  are  rolled  together  by  suitable  devices, 
and  constitute  in  this  thread-like  condition  a  roving  for 
further  treatment.  In  this  way  paper-pulp,  either  alone  or 
mixed  with  longer  fibres,  hair,  cotton,  flax,  &c.,  can  be 
converted  into  rovir.gs  suitable  for  being  spun  into  fine  yams. 
Woven  fabrics  thus  made  are  soft,  elastic,  capable  of  being 
cleaned  and  successfully  printed  upon  with  bright  colou^^. 
"When  the  roving  is  to  be  further  treated  by  spinning  and 
weaving,  there  may  with  advantage  be  added  to  the  fibrous 
material  resinate,  oleate  or  stearate  of  soda,  which  is 
converted  by  the  addition  of  sulphate  of  alumina  into 
alumina  resinates,  &c.  Additions  of  this  kind  impart  to  the 
roving  a  verj-  desirable  tenacity  and  facilitates  its  stretching 
in  the  semi-moistened  condition. — Ed.  T. 


An  Improved  Method  of  Purifying  the  Liquid  which  has 
been  used  in  the  Manufacture  of  Celhilose,  and  the 
Production  of  Useful  Products  therefrom.  V.  B. 
Drewsen,  Bohnsdalen,  Norway.  Eng.  Pat.  2629,  I'e- 
bruary  10,  1892. 

The  waste  liquors  obtained  in  the  manufacture  of  "  sulphite 
cellulose  "  are  treated  with  caustic  lime,  preferably  at  90  lb. 
steam  pressure,  in  a  closed  vessel.  The  organic  sulphur 
co.'upouuds  are  thus  separated,  together  with  calcium 
sulphite.  The  innocuous  solution,  separated  by  a  filter- 
press,  may  be  discharged  into  au^'  water-course,  and 
the  calcium  sulphite  and  lime  compounds  used  for  the 
production  of  calcium  bisulphite,  instead  of  limestone  or 
caustic  lime,  by  treatment  with  sulphurous  acid.— Ed.  T. 


Improvements  in  Straining  Apparatus  for  Straining  Paper 
Pulp  and  ether  Similar  Materials.  F.  L.  Roeckner, 
Boxmoor,  Herts.,  and  E.  L.  Koeckner,  London.  Eng. 
Pat.  9126,  May  13,  1892. 

This  invention  relates  to  the  cylindrical  oscillating  pulp 
strainers  described  in  a  previous  patent  (Eng.  Pat.  7932, 
1885).  It  has  been  found  that  the  washer  forming  the  water- 
tight connection  between  rhe  vat  outlet  and  the  open  end  of 
the  cylinder,  rapidly  wears  out  owing  to  the  vibratory  motion 
of  the  latter.  la  the  improved  apparatus  the  cylinder  is 
fitted  with  a  conical  end-piece  connected  to  the  vat  outlet 
by  a  short  length  of  stout  rubber  tube,  which  readily 
•accommodates  itself  to  the  oscillatory  movement  of  the 
cylinder.     Further  claims  are  : — 

An   improved  pulp  outlet  arrangement   consisting    of  an 
opening  in  the  circumference  of  the  straining  cylinder,  and 


a  corresponding  o|iening  in  the   vat  joined  together  by  a 
flexible  rubber  tube  or  bellow.s. 

Providing  the  vat  with  an  opening  at  one  end  and  a 
cover-plate,  so  that  the  cylinder  and  shaft  may  be  bodily 
removed  for  cleaning  purposes. 

A  watertight  stufling  arrangement,  consisting  of  a  rubber 
sleeve,  fittmg  closely  on  the  oscillating  cylinder  shaft  and 
attached  also  to  the  end  of  the  bearing.  By  this  means 
friction  is  considerably  reduced  and  the  use  of  lubricants 
avoided. 

Lastly,  a  means  of  drawing  oft  strained  pulp  from 
the  cylinder,  consisting  of  a  wide  open  tube  projecting 
above  the  surfiice  of  the  pulp  in  the  vat,  and  attached  to 
one  end  of  the  cylinder  with  which  it  oscillates.  The  pulp 
is  drawn  from  this  tube  by  a  siphon  or  suction  pipe. 

— H.  T.  P. 

Improvements  in  Paper  Pulp  Strainers  or  Knotters. 
W.  Umpherston,  Leith.  From  E.  W.  Goodrich,  Apple- 
ton,  Wisconsin,  U.S.A.  Eng.  Pat.  13,024,  July  15,  1892. 
A  VAT  having  a  curved  bottom  and  lateral  wings  is  divided 
into  several  compartments  of  equal  size  by  partitions,  each 
compartment  being  further  divided  by  a  central  partition  D. 
A  series  of  rotary  discs  E  on  a  horizontal  shaft  F  are 
placed  within,  the  central  partition  being  cut  away  to  fit 
the  shaft  and  discs  closely.  The  discs  are  provided  with 
curved  internal  passages  X,  one  end  L,  commencing  nearer 
the  axis  than  the  periphery,  the  other,  M,  at  the  periphery, 
as  shown  in  the  drawing,  so  that  the  receiving  and  the 
discharging  openings  are  in  opposite  compartments.  The 
discs  are  so  arranged  that  half  discharge  on  one  side  and 
half  on  the  other  of  the  central  partition.  When  the  shaft 
revolves  the  fluid  is  set  in  active  motion,  which  serves  to 
keep  the  strainer  B  clear  and  prevents  cloggirg.  The 
liquor  is  run  off  at  Q. — J.  C.  C. 


Paper  Pulp  Steatn-er  or  Kxoitee. 


Improvements  in  or  Pelating  to  the  Manufacture  of  Paper 
Pulp.  H.  J.  Bird,  Hoboken,  New  Jersey,  U.S.A.  Eng. 
Pat.  16,375,  September  13,  1892. 

According  to  this  invention  it  is  intended  to  utilise  the 
contents — consisting  of  partially  digested  grass,  hay,  &c. — 
of  the  paunches  of  slaughtered  animals  for  the  manufacture 
of  paper  pulp.  For  this  purpose  it  is  only  necessary  to 
heat  the  mass  in  the  ordinary  way  with  lime  undt^r  pressure, 
and  subsequently  pass  it  through  a  "  pulping  "  or  "  beating  " 
engine  in  order  to  separate  the  fibres  and  remove  soluble 
matters.  With  the  finer  portions  of  the  raw  material  even 
the  lime  treatment  may  be  dispensed  with,  the  "  beating  " 
process  being  sufficient  to  convert  it  into  pulp.  It  is 
claimed  that  comparatively  little  lime  is  required  in  the 
above  process,  owing  the  preserce  of  gastric  juice,  in  fact, 
in  some  cases  the  solvent  action  of  the  latter  may  be  utilised 
to  soften  an  additional  quantity  of  some  other  vegetable 
material  —H.  T.  P. 
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Improvements   in   Paper   Pulp    Dige.'.ters.     H.    H.   Lake. 

From   C.   Curtis,   county    of  Middlesex,    Massachusetts. 

N.  yi.  Jones,  county  of  Penobscot,  and  T.  B.  Draper, 

county    of    [Massachusetts,   U.S.A.     Eng.    Pal.    20,145. 

November  8,  1892. 
The  improvements  consist  in  applying  to  digesters,  prefer- 
ably of  cylindrical  form,  made  of  iron,  steel,  phosphor- 
bronze,  &c.,  a  lining  made  of  blocks  of  Portland  cement  and 
ground  glass  or  quartz,  with  or  without  the  addition  of 
soluble  glass.  The  blocks  are  subjected  to  pressure  and  are 
then  carbonated  by  expos  are  to  carbonic  acid  gas.  In 
addition  to  this  lining  there  is  an  intermediate  lining 
composed  of  asbestos  and  cement  to  protect  the  metal  in 
case  of  cracking  of  the  carbonated  lining.  The  latter, 
having  the  same  co-efRcient  of  expansion  as  the  metal  of 
which  the  digester  is  composed  is  not  liable  to  be  removed 
from  the  metal.  It  moreover  prevents  loss  of  heat  by 
radiation. — E.  J.  B. 


Improvements  in  the  Method  of  Producing  Thin  Films  of 
Metal  and  Manufacturing  Metal  Surfaced  Paper 
therewith.  C.  Endruiveit,  Berlin,  Germany,  Eng.  Pat. 
2724.  February  7,  1893. 
The  improved  process  is  as  follows:— A  well  pohshed 
yellow  brass  or  nickeled  sheet  of  metal  is  wetted  by  means 
of  a  paint  brush  or  sponge  with  a  solution  of  higher  alkaline 
sulphide  or  hydrosulphide  ;  for  instance,  a  solution  contaic- 
ing  3  parts  by  weight  of  potassium  trisulphide  or  hydro- 
sulphide  to  100  parts  of  water,  and  in  addition,  1  per  cent, 
of  spirit  which  is  added  to  remove  any  greasy  particles 
which  may  be  present.  The  plate  is  then  immersed  for  a 
short  time  in  a  neutral  solution  of  copper  sulphate  (1  to  5) 
and  transferred  to  an  acid  copper  bath  in  which  copper  is 
deposited  on  it.  It  is  immersed  in  a  zinc  bath  in  which 
it  receives  a  deposit  of  that  metal,  and  is  subsequently  treated 
with  a  solution  of  hydro-sulphate  of  ammonia,  mercaptan, 
or  similar  compound  or  allylesulphide  previous  to  pasting 
the  paper  thereon  or  causing  the  paper  to  adhere  by  paste 
in  which  the  said  substances  are  mixed.  The  metallic 
surface  of  the  paper  so  produced  is  rubbed  over,  when  dry, 
with  a  mixture  of  gold  or  silver  cyanate  with  carbonate  of 
potash  in  order  to  produce  a  real  gold  or  silver  paper. 

— G.  H.  K. 


XX -FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Chemical  and  Physiological  Properties  of  a    Crystalline 
Dihydrochloride  derivedfrom  Eucalyptus  Oil.    Anthoine. 
Journ.   Pharm.   Chim.  1892,    [6],  26,   391;  Chem.  Zeit. 
16,  (1892),  363. 
Whex  eucalyptus  oil   (100  parts)  is  treated  with  hydro- 
chloric acid  it  yields  a  crystalline  product  (about  25  parts), 
and  a  black  liquid,  which  consists  for  the  most  part  of  a 
liquid  dihydrochloro-derivative. 

The  solid  product,  after  repeated  crystallisation,  is  obtained 
in  colourless  mica-like  plates,  melting  at  50°  and  boiling 
at  115°  with  decomposition;  it  has  a  slight  smell  and  a 
somewhat  bitter  taste,  which,  however,  does  not  develop 
at  once.  It  is  optically  inactive  and  dissolves  freely  in 
most  ordinary  organic  solvents,  but  is  almost  insoluble 
in  water,  by  which,  as  well  as  by  alcohol,  it  is  slowly 
decomposed.  Analyses  of  the  coapound  point  to  its  being 
a  dihydrochloro-eucalyptene ;  in  chemical  behaviour  it 
resembles  dihyclrochloroterebenthene. 

This  crystalline  dihydrochloro-eucalyptene,  or  evcalypteol 
as  it  is  named  by  the  author,  has  no  apparent  effect  on  the 
diastatic  fermentation  of  starch,  solution  and  conversion  into 
sugar  taking  place  in  the  normal  manner  even  in  presence 
of  large  quantities  of  eucalypteol ;  it  has,  nevertheless,  the 


property  of  preventing  the  subsequent  growth  of  bacteria  in 
the  resulting  sugar  solutions.  The  peptic  fermentation  of 
albumin  is  somewhat  retarded  in  presence  of  eucalypteol, 
but  peptonisation  is  always  complete,  and,  as  before,  the 
resulting  solutions  do  not  subsequently  undergo  putrefac- 
tion ;  the  effect  of  eucalj-pteol  on  the  pancreatic  fermentation 
of  albumin  is  the  same  as  in  the  case  just  mentioned. 

Urine,  to  which  a  few  centigrams  of  eucalypteol  have 
been  added,  remains  clear  and  free  from  micro-organisms 
even  after  a  month's  time. 

The  action  of  yeast  is  somewhat  retarded  in  presence  of 
eucalypteol,  but  is  not  otherwise  moditied. 

The  above  results  show  that  eucalypteol,  a  substance  easily 
prepared,  hinders  the  development  of  micro-organisms 
without  influencing  the  normal  and  necessary  fermentations 
which  take  place  in  the  alimentary  canal. — F.  S.  K. 


Some  Double  Salts   of  Quinine.     E.   Grimaux.     Comptes 
rend.  115,  17,  608—610. 

The  author  in  a  previous  note  has  sought  to  establish  that 
in  the  basic  salts  of  quinine  the  acid  is  united,  not  to  the 
nitrogen  of  the  quinoline  residue,  but  to  that  of  the  other, 
probably  piperidine,  group.  If  such  be  the  case,  the 
nitrogen  of  the  quinoline  group  should  also  be  capable  of 
uniting  with  acids,  rendering  it  possible  to  prepare  salts  of 
the  base  with  two  dissimilar  acids.  This  view  has  been 
confirmed  by  the  preparation  of  several  examples  of  such 
double  salts,  namely  the  haloid-sulphates  and  -phosphates. 
The  hydrobromide-sulphate — 

(aoHij.XoOi)^ .  2HBr .  H0SO4  •  3H2O 
for  instance,  is  formed  by  adding  30  grms.  of  basic  quinine 
sulphate  (1  mol.)  to  21  c.c.  of  hydrobromic  acid  of  sp.  gr. 
1  •  180  (2  mols.).  The  quinine  salt  dissolves  at  once  and  the 
double  salt  soon  separates  as  a  mass  of  microscopic  white 
needles.  It  loses  its  water  of  crystallisation  at  100°  (one 
sample  experienced  a  loss  corresponding  to  4HoO).  It  is 
less  soluble  in  water  than  the  hydrochloride-sulphate,  but 
more  so  than  the  hydriodide-sulphate,  which  requires  19*6 
parts  at  22°.   The  phosphate-hydrochloride — 

(CooH..4X20o)2  ■  2  HCl .  H3PO4 
crystallises   in  colourless  needles  with    9H2O,  the  -hydro- 
bromide  with  7H.2O,  and  the  -hydriodide  in  yellow  crystals 
containins:  6H.iO. — E.  B. 


Contributions  to  our  Knowledge  of  Sparteine.    F.  B.  Ahrens, 
Ber.  25,  3607-— 3612. 

The  paper  describes  several  derivatives  of  oxysparteine 
C]5  H24  XoO,  a  compound  obtained  from  sparteine  (Ber.  24, 
1095;  this  Journal  1891,  568),  by  oxidation  and  its 
physiological  properties  have  also  been  investigated.  They 
are  shortly  summarised  as  follows  :  "  In  doses  which  cause  no 
visible  change  in  the  general  condition  in  the  case  of  dogs,  and 
of  frogs,  oxyspartoin  acts  on  the  circulatory  system,  this  con- 
sists in  an  increased  activity  of  the  heart  in  which  the  work 
done  by  single  pulsations  is  augmented,  and  notwithstanding 
a  decrease  in  the  number  of  pulsations  in  most  cases  the  total 
work  done  by  the  heart  is  even  increased."  By  the  action 
of  hydrogen  peroxide  on  spartein  and  on  oxysparteine  the 
author  obtains  the  substances  dioxysparteiue  Cj^HjaN-^O^ 
and  trioxyspartein  €151124^^003  respectively,  and  several  of 
the  derivatives  of  these  bodies  are  described. — T.  A.  L. 


Note  on  the  Pyrazoline  Reaction.     L.  Knorr.     Ber.  26, 
100—103. 

See  under  XXIII.,  page  466. 


Estimation  of  Quinine  in  Cinchona  Bark.     J.H.Schmidt. 
Pharm.  Central-H.  X.F.  1892,  13,  594. 

See  under  XXIII.,  page  467. 
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Pipu)     Colour    liear/iotis     of      Mixtures    of    J'hniacetin, 
MetharcUn,    ami     Hyilrucrtin     with    a     (Quinine    Sail. 
T.  Gigli.     Selmi.  1893  [3],  6.     Chem.  /uit.  16,  368. 
See  under  XXIII.,  paje  406. 


PATENTS. 


Improvements     in     the    Manufacture    of     Oxygen     Gas. 

G.  Webb  and  G.  11.  Kajner,  London.     Eng.  Pat.  13,030, 

July  31,  It^'Jl. 
A  RETRiNT  of  the  original  patent  (this  Journal,  189.',  773). 
The  claims  in  the  former  are  in  this  specification  condensed 
irto  one. — C.  A.  K. 


Improvements   in   the  Manufacture  of  Piperazine  and  its 
Salts.     B.     Willco.x,    London.      From    "  The    Farben- 
fabriken  vormals  Friedrich   Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  4497,  Maroh  7,  1892. 
DixiTROSO-DiPHEXYL-FiPERAzixE  IS  converted  into  pipera- 
zine by  means  of  acid  sulphites  according  to  the  equation — 

.  CHo— CH. . 

"   >N.C6H^.N0  +  GNalLSU^ 


Cf,II,(XO)-N. 


CHo— CHo 


-< 


CH.,— CH,. 


CHo— CH-X 

+  206112.  (OU)(NH2)(S02.0Na)2. 


J  .HoSO, 


Na.jSOo 


The  dinitroso-diphenyl- piperazine  is  treated  with  a  40  per 
cent,  aqueous  solution  of  the  acid  sulphite  and  the  mixture 
heated  to  the  boiling-point  when  a  violent  reaction  occurs, 
the  dinitroso-compound  being  completely  dissolved  with  the 
formation  of  a  yellow  liquid.  When  the  reaction  is  ended 
the  solution  is  acidified  with  hydrochloric  or  with  sulphuric 
acid,  when  a  portion  of  the  amido-phenol  sulphonic  acid 
separates,  which  is  filtered  off.  The  filtrate  is  then  made 
alkaline  and  the  piperazine  distilled  over  with  steam.  It  is 
purified  by  conversion  into  the  hydrochloride  and  subsequent 
decomposition  of  the  latter  (compare  this  Journal,  1892, 
773).- C.  A.  K. 


An  Improved  Process  for  the  Production  of  O.vygenated 
Pyrazol  Derivaiives.  J.  Pfleger  and  W.  Krauth, 
Frankfort-on-ISIain,  Germany.     March  23,  1892. 

OxTGEXATED  pvrazol  derivatives  arc  obtained  by  the  con- 
densation of  /3-chlor-lactic  acid,  glyceric  acid,  or  chlor- 
acrylic  acid,  either  in  the  form  of  their  salts  or  esters  with 
primary  or  with  secondary  sj-mmetrical  hydrazines. 
;8-chlor-lactic  acid  is  acted  upon  by  phenyl  hydrazine 
according  to  the  following  equation  : — 


CH..C1.— CH.OH— CO.OH  +  CeH^.XH.XH. 

/XH— CH 
=  0,H3.X<  ,      +  2ir.,0  +  HCl 

\co— en 

Phenyl-oxy-pyrazot. 


The  condensation  is  best  effected  between  the  ethyl  ester 
of  /3-chlor-lactic  acid  and  phenyl  hydrazine  in  presence  of 
sodium  acetate.  The  reaction  is  started  at  JOO'  C.  and 
completed  at  12.i' — ISO""  C.  The  resulting  product  is 
treated  with  ether,  which  dissolves  certain  impurities, 
leaving  the  phenyl-oxy-pyrazol  behind  in  the  form  of 
glittering  white  plates,  readily  soluble  in  water  and  in 
alcohol.  They  give  an  intense  reddish-blue  colouration 
with  ferric  chloride.  Chlor-acrylic  acid  yields  the  same 
compound.  Such  oxy-pyrazol  derivatives  are  of  value 
therapeutically. — C.  A.  K. 


Manufacture  <f  Derivaiives  of  Amido-Crolon'C  Acid. 
C.  1).  Abel,  London.  From  C.  F.  Hoehringer,  J.  .Suhnu, 
Waldhof,  near  Mannheim,  Germflny.  Eng.  Pat.  5811, 
March  24,  1892. 

AcKTVi-ACETif  anilide,  when  treated  with  aqueous  or  with 
alcoholic  ammonia  in  slight  excess  and  the  mixture  allowed 
to  stand  for  24  to  30  hours  at  the  ordinary  temperature,  is 
converted  into  amidocrotonylanilide  : — 

C,oH„XO„  +  XH3  =  C,„H,„(Xir.)NO  +  H,0 

.Iretyt'icetic  nniliile.  Amidn-rrotonyt  (U.  i'iile. 

The  product  is  purified  by  recrystallisation  from  alcohol, 
and  forms  colourless  needles,  melting  at  140" — 147'  C. 
When  treated  with  acetic  anhydride  it  is  converted  into  the 
acetyl  compound  which  consists  of  colourless  crystals 
melting  at  98^  C,  and  which  are  very  soluble  in  water, 
alcohol,  and  chloroform.  These  products  are  of  value  for 
therapeutic  purposes. — C.  A.  K. 


Improvements  in  the  Manufacture  of  Per  iodides  of  Phenols 
and  Phenol  (Jarl)o.rylic  Acids.  U.  Willcox,  TiOndon. 
From  The  "  Farbenfabriken  vormals  F.  Bayer  and 
Co.,  Elberfeld,  Germany.  Eng.  Pat.  7782,  April  25, 
1892. 

See  under  XVIIL,  page  460. 


Improvements  relating  to  the  Production  of  Narcelne- 
sodium-sodium-Salicylicum.  E.  Kauder  and  L.  Merck, 
Darmsladt,  Germany.     Eng.  Pat.  7979,  April  27,  1892. 

Xarceine  sodium  salicylicum  is  prepared  by  dissolv- 
ing narceiue  in  dilute  caustic  soda,  and  adding  to  the 
solution  sodium  salicylate  either  alone  or  in  aqueous 
solution.  The  mixture  is  evaporated  quickly  at  a  moderate 
heat,  when  a  greyish-white  slightly  hygroscopic  residue 
remains  containing  50  per  cent,  of  narceine.  The  prepara- 
tion is  readily  soluble  in  cold  water  and  witliout  decomposi- 
tion, no  free  base  or  basic  salt  being  precipitated,  as  is 
the  case  with  other  narceiine  preparations.  Physiological 
experiments  show  that  the  preparation  is  free  from  injurious 
secondary  eifects,  and  that  it  is  of  special  value  as  a 
narcotic  in  the  treatment  of  children's  diseases  and  as  a 
sedative  in  bronchitis  and  other  similiar  diseases. — C.  A.  K. 


New  Method  of  Securing  in  Holders  Menthol  Cones  and 
similar  Substances.  T.  D.  Vint,  Hastings.  Eng.  Pat. 
7925,  April  27,  1892. 

The  object  of  the  invention  is  to  prevent  menthol  cones  and 
the  like  from  breaking  off  at  the  base  by  which  they  are 
fixed  to  the  holder.  The  stick  is  secured  to  the  holder  by 
means  of  feather  tips,  down,  badger  hair,  india-rubber,  silk, 
wool,  or  other  threads  or  filaments  which  ramify  through 
the  mass  of  the  menthol  cone  or  stick,  and  the  ends  of 
which  are  tightly  wedged  or  otherwise  secured  in  the 
holder.  Feather  tips  are  the  best  for  the  purpose.  They 
admit  of  the  cone  being  applied  by  rubbing  in  the  usual 
way,  without  injury  to  the  skin,  as  the  feathers  wear  away 
along  with  the  menthol. — C.  A.  K. 


Improvements  in  Nitrating  Cellulose  and  other  Vegetable 
Fibrous  Subatances.  C.  F.  Cross,  E.  J.  Bevan,  and 
C.  Beadle,  London.  Eng.  Pat.  9284,  May  10,  1892. 
Instead  of  treating  the  fibre  directly  with  nitric  and 
sulphuric  acids  according  to  the  usual  process,  it  is  first 
reduced  to  the  form  of  powder.  This  may  be  effected  by 
subjecting  the  fibre  to  the  action  of  hydrochloric  acid  gas 
for  some  houis.  The  least  mechanical  pressure  wiU  then 
reduce  the  substance  to  powder.  This  powder  is  washed 
free  from  acid,  dried,  and  treated  with  concentrated  nitric 
acid.  A  gummy  solution  of  nitrated  substance  is  thus 
formed.  The  nitrated  products  are  obtained  by  precipitating 
such  solutions  with  water  for  the  lower  nitrates,  or  with 
sulphuric  acid  for  the  higher  and  highest  nitrates. 

— K.  B.  B. 
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Process  for  Obtaining  p-Phenetol-carbamide.     H.    I'homs, 

Berlin,  Germanj.     Eng.  Pat.  19,878,  November  4,  1892. 
By  the  action  of  carbonyl  chloride  on  para-phenetidine,  di- 
para-phenetvlurea   is    obtained,    which   is    converted   into 
para-phenetol    carbamide  by   heating  with  urea  to  150' — 
160'  C,  according  to  the  following  equation : — 


/NH.CgH^.OCHs 
C0< 

\NH.CcH,.0aH5 


CO 


/ 


NH. 


XHo 


Diphenetyl-nrea 


NH.CoH^.OCnlls 


2C0/ 

li-Flienetol  carbamide. 

Para-phenetol  carbamide  is  a  crystalline  body,  melting 
at  about  170'  C.  and  has  an  intense  sweet  taste.  It  is 
therefore  suitable  for  industrial  application  as  a  sweetening 
substance.  According  to  physiological  experiments  the 
new  body,  for  which  the  name  "  Dulcin  "  is  proposed,  is 
quite  harmless.  In  addition  to  the  above  method  of  pre- 
paration it  is  also  obtained  by  the  action  of  ammonium 
carbamate  or  of  commercial  ammonium  carbonate  ou 
diphenetylurea  or  by  heating  para-phenetidine  hydrochloride 
with  urea  or  with  ammonium  carbonate  or  carbamate  to 
160'C.— C.  A.  K. 


J  Neiv  Process  of  Preparing  Methyl-Ether,  Ethyl-Ether, 
and  their  Ilomologues  by  the  Action  of  Alcohols  on 
Benzene  Sidphonic  Acid  and  other  Sulphonic  Acids  or 
their  Esters.  F.  KratFt  and  A.  Roos,  Heidelberg,  Ger- 
many. Eng.  Pat.  21,938,  November  30,  1892. 
The  patentees  have  shown  that  bj^  the  action  of  methyl- 
alcohol  and  its  homologues  on  benzene  sulphonic  acid, 
benzene  disulphonic  acid,  paratoluene  sulphonic  acid, 
^S-naphthaleno  sulphonic  acids,  &c.,  esters  of  the  sulphonic 
acids  are  readily  formed,  which  are  decomposed  by  an 
excess  of  the  alcohol  with  the  formation  of  ethers  and 
regeneration  of  the  sulphonic  acids.  (Ber.  1892,  25,  2255.) 
The  reaction  is  employed  for  the  preparation  of  simple  and 
of  mixed  ethers,  the  alcohol  being  gradually  added  to  the 
sulphonic  acid  and  the  mixture  kept  boiling  at  a  tem- 
perature of  135° — 145'  C,  when  the  ether,  water,  and 
undecomposed  alcohol  distil  over.  The  process  possesses 
a  great  advantage  over  the  usual  method  for  the  preparation 
of  ether,  because  the  sulphonic  acid  itself  undergoes  practi- 
cally no  change,  it  having  been  shown  that  benzene  sulphonic 
acid  is  capable  of  converting  100  times  its  weight  of  ethyj- 
alcohol  into  ethyl-ether.  The  decomposition  in  this  case  is 
represented  by  the  following  equations — 


CgHj .  SO, .  OH .  +  C.Hs .  OH  =  C\U, .  S0.;0C.H5  +  H.O 

IT. 
CgHj .  SO, .  OC.Hi  +  C0H5 .  OH  =  C„H5 .  S0.,0H  +  (C.H^).^ 

It  is  not  necessary  to  isolate  the  ester  of  the  sulphonic 
acid  except  in  the  case  of  alcohols  of  high  molecular  height. 

— C.  A.  K. 


A  Neiv  or  Improved  Process  for  Separating  Solid  or  Fluid 
Substances.  Dissolred  in  Alcohol,  Ether,  or  Chloroform 
withcut  Evaporation    of  the  Solvent.     C.  Weitenkampf, 
Berlin,  Germany.     Eng.  Pat.  23,398,  December  19, 1892. 
The  solution  is  cooled  to  a  temperature  of  20' — 25'  C, 
saturated  with  carbonic  acid  and  filtered.     The  temperature 
and  pressure  must  be  kept  constant  throughout  the  opera- 
tion.—A.  L.  S. 


XXI.-PHOTOaRAPHIC  MATERIALS 
PEOCESSES. 


AND 


Photography  in  Colours.     G.  Lippmann. 
Comptes  rend.,  115,  17,  575 

The  colours  of  the  spectrum  are  correcth-  photographed  on 
gelatin  or  albumin  films,  sensitised  with  potassium  bichro- 
mate, when  the  latter  are  exposed  in  the  camera  in  contact 
with  a  mercury  mirror.  The  albumin  films  must  be  treated 
with  a  solution  of  mercuric  chloride,  either  before  sensitising 
or  previous  to  washing,  after  exposure.  This  coagulates  the 
albumin  and  so  prevents  its  dissolution  in  the  parts 
unaffected  b}'  the  light.  The  images  are  seen  in  their 
natural  colours  while  the  films  are  moist,  but  on  dr^'ing  the 
colours  vanish,  reappearing,  however,  when  the  films  are 
moistened.  Albumin  films  require  to  be  completely 
moistened  to  render  the  colours  visible,  but  those  of  gelatin 
exhibit  them  on  being  slightly  moistened,  for  instance  by 
breathing  upon  them.     (Compare  this  Journal,  1831,  485). 

— E.  B. 

PATENT. 

Improve?nents  in  or  relating  to  Photographic  Films  or  the 
like.  A.  J.  Boult,  London. — From  G.  Eastman,  Rochester, 
U.S.A.     Eng.  Pat.  7501,  April  20,  1893. 

Cellct.oid  films  are  very  liable  to  show  on  development  fog 
or  markings  caused  by  electrical  discharges  occurring  during 
the  manufacture  or  employment  of  the  material.  This 
objectionable  property  of  the  film  is  removed  by  incor- 
porating in  the  nitro-ccllulose  a  small  amount  (10  grains  to 
the  pound)  of  ammonium  or  other  alkaline  nitrate.  In 
preparing  the  improved  film  described  in  Eng.  Pat.  19,658, 
1890,  where  the  celluloid  is  coated  on  both  sides  with  a 
gelatin  film,  the  ammonium  nitrate  may  be  added  in  the 
proportion  of  50  grains  to  the  pound  to  the  non-sensitised 
gelatin  film. — F.  H.  L. 


XXII.-EXPLOSIYES.  MATCHES.  Etc. 

Determination  of  Nitroglycerin  in  Dynamite.     M. 

Liebschutz.  Moiiit.  Scient.  41,  1-1 — 16. 

See  under  XXIII.,  page  470. 


PATENTS. 


An  Improved  Explosive  Projectile.  O.  M.  Thowles.s, 
Newark,  New  Jersey,  U.S.A.  Eng.  Pat.  6341,  April  1, 
1892. 

Thk  in\entor  charges  a  shell  or  explosive  projectile,  either 
with  sodium  alone,  and  provides  openings  so  that  when  the 
shell  falls  into  water,  the  latter  rushes  in  and  coming  in 
contact  with  the  sodium  causes  an  explosion,  or,  the  shell, 
in  addition  to  the  sodium,  contains  water  in  a  glass 
receptacle  which  is  broken  by'  the  impact  and  thus  giv^es  it 
access  to  the  sodium.  Arrangements  are  also  described  for 
charging  the  shell  with  nitroglycerin,  dynamite,  gunpowder, 
or  guncotton  and  sodium  and  water. — W.  M. 


A  New  or  Improved  Manufacture  of  Gunpowder.  J.  G. 
Lorrain,  London.  From  G.  Schnebelin,  Paris,  France. 
Eng.  Pat.  9359,  May  17,  1892. 

This  invention  describes  a  powder  made  by  adding  to  a 
solution  of  600  grms.  of  potassium  chlorate,  18  grms. 
of  elder  pith,  or  other  form  of  cellulose,  and  150  grms.  of 
starch  and  drying  the  pasty  mass  so  produced. 

When  it  is  desired  to  make  a  smokeless  powder  the  starch 
is  omitted. — W.  M. 
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Improvements  in  and  rcht'in;/  to  Malchrs.  P.  Lorenz, 
Herlin,  nnd  1{.  Wuppcrniann,  Ifarmen,  Germany.  Kng. 
Pat.  10,»'J3,  June  2,  I«'.>2. 

"  Thk  raittclies  foniiiiig  the  present  invention  arc  formed  of 
a  tough  and  sfronp  pasteboard  preferably  made  from  wood 
pulp  and  are  stamped  from  or.i-  piece,  after  the  manner  of  a 
fringe  being  narrowed  at  the  point  so  as  to  j)revent  the 
heads  rubbing  against  each  other.  Such  leaf  contains 
preferably  about  Ki  or  12  matches  and  several  of  these 
leaves  are  iixed  together  to  form  a  block  and  attached  in  a 
wrapper  of  strong  paper,  the  ends  of  which  fold  over  each 
other  and  are  closed  in  the  style  of  an  envelope.  The 
inside  of  the  over-lapping  end  of  the  wrapper  and  the 
outside  of  that  part  covered  by  the  said  overlap  are  provided 
with  igniting  surfaces,  so  that  to  ignite  a  match  the  he?.d  is 
placed  between  the  two  igniting  surfaces,  the  latter  lightly 
pressed  together  and  the  match  dmwn  sharply  out  when  the 
same  will  be  ignited." — W.  M. 


Improvements  in  and  Relating  to  Mutches  and  the  Manu- 
facture there'/.  C.  M.  Bowman,  Lebanon,  Pa.,  U.S.A. 
Eng.  Pat.  2704,  February  7,  1893. 

The  splints  of  these  matches  are  notched  at  one  end,  so 
that  after  dipping  the  "  fulminate "  is  keyed  into  the 
splint  as  well  as  encasing  the  end.  Further  in  the  methoil 
of  making,  cards  of  splints  are  formed  in  the  shape  of 
double  combs,  by  means  of  circular  saws  properly- 
assembled.  These  cards  are  then  placed  in  a  suitable  way, 
and  secured  in  a  separated  position  by  a  holder  which 
bears  upon  the  uncut  portion  of  the  card,  and  are  ready 
for  dipping. — J.  C.  C. 


XXIII.-ANALYTICAL  CHEMISTET. 

APPABATUS. 

Aluminium  Apparatus  for  the  Laboratori/. 
G.  Bornemann.     Ber.  25,  3G37— 3642." 

The  low  specific  gravity,  the  high  specific  heat,  and  the 
stability  towards  atmospheric  influences,  give  aluminium 
certain  advantages  over  other  metals  for  a  variety  of 
laboratory  utensils.  It  is  a  suitable  material  for  light 
weights,  certain  portions  of  balances,  weighing-tubes, 
air-baths,  clips,  metal  parts  and  adjuncts  in  apparatus  used 
in  cases  where  hjdrogeu  sulphide  is  evolved,  water-baths, 
heating  apparatus,  &c.  It  is  further  important  on  account 
of  its  malleability,  fusibility,  tensile  strength,  elasticity,  and 
chemical  stability.  It  is  not,  however,  suitable  where  a 
temperature  of  above  400 — 500'  C.  is  emploj'ed,  or  where 
it  repeatedly  comes  in  contact  with  caustic  alkalis  or  strong 
acids.  The  author  compares  air-baths  of  copper  with  those 
of  aluminium  and  shows  as  the  result  of  a  number  of 
experiments  that  the  same  flame  is  capable  of  heating  an 
aluminium  bath  more  rapidly  than  a  copper  bath,  and  can 
maintain  the  b?th  at  a  higher  temperature.  The  difference 
of  temperature  in  different  parts  of  the  bath  are  more 
uniform  in  the  aluminium  than  in  the  copper  bath.  Two 
aluminium  baths  in  daily  use  for  10  months  showed  at  the 
end  of  this  period  no  deterioration  of  the  metal.  No 
scaling  was  noticeable,  as  is  alwaj-s  the  case  with  copper. 
Aluminium  water-baths  also  possess  other  advantages  over 
copper  baths.  After  a  bath  had  been  in  use  for  three 
weeks  the  metal  inside  remained  practically  untouched  by 
the  water  while  the  outside  metal  was  only  slightly  attacked 
by  the  sulphurous  products  of  combustion  contained  in  the 
gas.  Kings  and  clips  have  the  advantage  of  preserving 
their  metallic  lustre  and  do  not  require  to  be  lacquered. 
An  aluminium  sand  bath  did  not  show  any  diminution  in 
weight  after  considerable  use,  but  could  not  be  heated  to  a 
temperature  approaching  a  dark-red  heat.  An  aluminium 
crucible  was  destroyed  by  heating  cupric  oxide  in  it  to  a 
dark  red  heat.  Aluminium  melts  between  580"  and  628°  C, 
but  becomes  granular  and  brittle  before  reaching  this 
temperature. — K.  E.  M. 


PATENTS. 
An  Improved  lilow  Pipe.     F.  H.  Beirnc,  Wrexham.     J:ng. 

Put.  10,614,  June  3,  1S'J2. 
Fon  the  purpose  of  facilitatinj?  the  production  of  a 
continuous  blast,  the  invi-ntor  in.scrtH  an  india-rubber  bag 
in  the  stem  of  a  blow-pipe  between  the  mouth-piece  and  the 
noz/le.  A  valve  opening  inwards  prevents  the  return  of 
the  air  from  the  bag  to  the  mouth-piece  during  expiration. 

— li. 

A  Xeuj  Instrument  for  the  Measurement  of  the  Helra<  lioe 
Index  of  Light  in  Liquids.  (J.  Fery,  London.  Kng. 
Pat.  .'ii-81,  March  17,  1892. 

This  instrument  has  a  collimator  and  telescope  furni'-hcd 
with  cross-wires,  the  axes  of  which  coincide,  ligidly 
attached  to  a  stage,  on  this  is  a  hollow  prism  which  can  be 
moved  backwards  and  forwards  between  the  collimator 
and  telescope  by  a  rack  and  pinion,  a  vernier  and  scale 
being  attached.  The  hollow  prism  is  the  essential  feature 
of  the  invention,  its  two  sides  being  formed  of  similar  slips 
of  glass  cut  out  of  a  plain  convex  lens,  so  that  a  liquid 
poured  into  the  trough  forms  a  prism  of  constant  angle,  two 
opposite  sides  being  bounded  by  solid  prisms  of  glass  of 
varying  angle,  and  the  refraction  of  the  light  caused  by 
this  liquid,  is,  in  a  certain  position  annulled  by  the 
refraction  of  the  prisms  of  glass.  The  instrument  is 
standardised  by  noting  the  position  of  the  trough,  by  means 
of  the  vernier  and  scale  for  two  liquids  having  known 
indices  of  refraction. — J.  C.  C. 


Nolt 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

on   Eschka's   Method  of  Estimating    Sulphur.     F. 
Hundeshagen.     Chem.  Zeit.  16,  1070 — 1071. 

The  author  points  out  that  Eschka's  method  may  lead  to 
errors,  amounting  up  to  6  per  cent,  of  the  sulphur  present, 
owing  to  volatilisation  of  sulphur,  a  fact  which  can  be 
proved  by  the  blackening  of  lead  paper  held  over  the 
crucible.  This  source  of  error  can  be  avoided  by  adopting 
the  author's  proposal,  viz.,  to  use  two  parts  of  magnesia 
and  one  part  of  calcined  potassium  carbonate  i^thus 
replacing  Eschka's  sodium  carbonate  by  potassium  carbo- 
nate). Several  lignites,  rich  in  sulphur,  were  examined 
bf)th  by  Eschka's  and  hy  the  author's  modified  method, 
and  the  superiority  of  the  latter  is  demonstrated  in  the 
subjoined  table  : — 


A, 

;                      ^• 

Lig- 
uite. 

Magnesium  Sodium 

Carbonate  (Eschka's) 
Mixture. 

Magnesium  Potassium 
Carbonate  Mixture. 

I/0S.S  of 

Sulphur 

Reaction 

on  Lead 

Paper. 

Sulphur 
found. 

Reaction 
on  Lead 
Paper. 
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It  was  further  found  that  good  results  were  obtained  if 
onlv  half  of  the  sodium  carbonate  was  replaced  by  the 
corresponding  potassium  salt. 

These   experiments   prove    that  potassium    carbonate  is 

i  better  able   to   bind   sulphuretted   hydrogen   than  sodium 

carbonate,   as   the   latter    becomes  anhydrous   at    a  lower 

I  temperature  than  the  former,  and  does  not  absorb  the  gas 

so  readily.     Besides,  the  sodium   sulphide  is  more  easily 

decomposed  by  carbonic  anhydride. — J.  L. 
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The   Analysis   of  Thomas    Slag.      O.    Foerster.      Chem. 
Zeit.  1892,  1596. 

The  Union  of  Agricultural  Laboratories  of  Germany 
adopted  the  use  of  sulphuric  acid  for  the  decomposition 
of  Thomas  slag,  the  phosphoric  acid  being  estimated  by 
means  of  the  citrate  method.  In  the  meantime  it  has 
been  shown  that,  even  with  this  modification,  the  citrate 
method  in  its  present  form  is  not  satisfactory'  for  the 
estimation  of  the  phosphoric  acid  in  Thomas  slag,  and 
under  these  circumstances  the  molybdenum  method  has 
been  reverted  to,  retaining,  however,  the  sulphuric  ;icid  for 
the  decomposition  of  the  slag.  It  must,  however,  be 
pointed  out  that  hot  concentrated  sulphuric  acid  is 
capable  of  oxidising  into  phosphoric  acid  the  phosphorus 
contained  in  iron  phosphide,  which  may  occur  in  such 
slags.  If,  therefore,  sulphuric  acid  is  to  be  employed  for 
the  decomposition,  it  is  preferably'  emploj'ed  in  a  dilute 
form.  Considering,  however,  that  tetra-calcium  phosphate 
is  completely  soluble  in  dilute  citric  acid,  and  that  slags  so 
treated  sometimes  leave  a  residue  containing  phosphoric 
acid,  the  employment  of  stronger  acids  appears  objection- 
able, as  the  value  of  these  slags  depends  entirely  upon  the 
phosphoric  acid  of  the  tetra-calcium  phosphate  contained 
in  them.— C.  O.  W, 


Borax   the    Btisis   of  Alkalimefri/.      E.    Rimbach.      Ber. 

26,  171. 
It  is  customar}"  to  use  sodium  caibonate  for  standardising 
normal  acids.  This  substance,  generally  prepared  by  igni- 
tion of  sodium  bicarbonate,  is  difficult  to  obtain  chemically 
pure.  If  heated  to  too  high  a  temperature  it  is  apt  to 
contain  caustic  soda ;  if  not  sufhciently  heated,  uudecom- 
posed  bicarbonate  will  remain.  This  fact,  coupled  with  that 
of  its  great  hygroscopicity,  leads  the  author  to  propose 
the  use  of  borax  instead  of  sodium  carbonate.  The 
facility  with  which  borax  may  be  obtained  quite  pure,  and 
its  high  molecular  weight,  make  it  specially  adapted  for  the 
purpose.  It  is  obtained  sufficiently  pure  by  recrystallising 
the  pure  borax  of  commerce  twice,  and  dr^'ing  the  fine 
powder  by  exposure  for  several  days. 

One  grm.  of  borax  corresponds  to  5  "2391  cc.  of  normal 
acid  ;  1  litre  of  normal  acid  corresponds  to  190,872  grms. 
of  borax. — K.  E.  M. 


Determir.citio:i    of   the   Hardness    of    Water.      Schmidt. 
Chem.  Zeit.  1892,  16,  1275. 

Ix  Wilson's  method  for  the  determination  of  the  hardness 
of  water,  the  determination  has  to  be  very  quickly  made, 
owing  to  combined  calcium,  &c.  being  partially  precipitated 
on  the  addition  of  sodium  carbonate.  It  is  therefore 
recommended  that  potassium  bicarbonate  be  substituted  for 
the  sodium  carbonate,  the  former  not  producing  any  turbidity, 
and  therefore  not  preventing  the  whole  of  the  bases  from 
being  acted  upon. — C.  A.  K. 


OEGA^'IC  CHEMISTRY.— QUALITA TIVE. 

Note   on    the   Pyrazoline  lleaction.     L.  Knorr.      Ber.  26, 
100—103. 

Br  oxidising  pyrazoline  bases  in  an  acid  solution  they  are 
converted  into  red  or  blue  colouring  matters.  The  test  is 
best  performed  by  dissolving  a  trace  of  the  substance  in 
tolerably  strong  sulphuric  acid  and  adding  a  drop  of  sodium 
nitrite  or  bichromate  solution  when  the  colouring  matter 
is  produced.  This  reaction  can  also  be  employed  for  the 
detection  of  pjrazoles  from  phenylhydraziue,  as  these  on 
reduction  with  sodium  and  alcohol  yield  pyrazolines.  For 
this  purpose  a  small  quantity  of  the  pj-razole  base  is 
dissolved  in  a  test-tube  in  alcohol  and  a  small  piece  of 
sodium  thrown  into  the  boiling  solution.  When  the  metal 
is  dissolved,  water  is  added,  the  alcohol  driven  off,  and  the 
aqueous  solution  extracted  with  ether.     The  pyrazoline  test 


is  then  applied  to  the  ether  extract.     As  to  the  limits  of 
the  reaction  the  following  facts  have  been  observed:  — 

1.  All  pyrazole  bases  derived  from  phenylhydraziue  which 
do  not  contain  oxygen,  show  the  test. 

2.  Only  some  of  the  pyrazolones  obtained  from  phenyl- 
hydrazine  give  it.  For  instance,  l-phenyl-3-methyl- 
pyrazolone  and  antipyrine  do  not  give  it,  whilst  1-phenyl- 
3-4-trimethylpyrazolone  shows  it  in  a  marked  degree. 

3.  None  of  the  pyrazoles  obtained  from  hydrazine 
hydrate  give  the  test. 

The  colouring  matters  appear  to  be  salts  of  a  base 
obtained  by  condensing  two  pyrazoline  rests.  By  oxidising 
l-phenyl-3-methyl-pj'razoline  it  yields  a  base  melting  at 
275^ — 278°  C,  which  crystallises  from  glacial  acetic  acid 
in  characteristic  silvery  plates  and  dissolves  in  mineral 
acids  with  a  red  colour.  The  salts  dissociate  easily.  If 
much  water  be  added  the  colour  disappears,  but  reappears 
on  adding  more  acid.  The  same  compound  is  also  obtained 
by  oxidising  I'S-diphenyl-S-methyl-pj-razoline. — T.  A.  L. 


New  Colour  Beactions  of  Mi.vtures  of  Phenacetin, 
Methacetin  and  Hydracetin  with  a  Quinine  Salt.  T. 
Gigh.  Selmi.  1893  [3],  6.     Chem.  Zeit.  16  (1892),  368. 

Fluckiger  has  pointed  out  that  a  reddish  or  brown  colora- 
tion is  produced  when  saturated  aqueous  solutions  of 
phenacetin  or  methacetin  are  mixed  with  an  equal  quantity 
of  chlorine  water  and  then  a  few  drops  of  ammonia  added  ; 
the  coloration  appears  more  quickly  and  is  more  intense 
in  the  case  of  methacetin. 

The  author  finds  that  when  a  relatively  small  quantity  of 
a  quinine  salt,  such  as  basic  quinine  sulphate,  is  added  to 
the  phenacetin  or  methacetin,  and  the  mixture  then  treated 
with  chlorine  water  and  ammonia,  a  beautiful  blue  instead 
of  a  reddish-brown  coloration  is  produced. 

A  solution  of  hjdracetin  srives  with  chlorine  water  a 
yellow  coloration,  which  becomes  more  intense  on  adding 
a  small  quantitj-  of  ammonia  ;  if  a  small  quantity  of  basic 
quinine  sulphate  be  previously  mixed  with  the  hydracetin 
a  fine  red  colour  is  produced. 

Substances,  such  as  acetanilide  and  exalgin,  which  are 
ehemicall}'  related  to  phenacetin,  and  which  do  not  give  anj' 
coloration  Avhen  treated  alone  with  chlorine  water  and 
ammonia,  give  the  characteristic  quinine  reaction  when 
previously  mixed  with  basic  quinine  sulphate. 

Morphine,  which  alone  gives  a  yellow  coloration  with 
chlorine  water  and  ammonia,  gives  the  green  quinine 
reaction  when  previouslv  mixed  with  a  quinine  salt. 

— F.  S.  K. 


Detection  of   Wheate.i  Flour  in  Rye  Flour.     A.  Kleeberg. 
Chem.  Zeit.  16,  1071—1072. 

The  gluten  of  wheaten  flour  can  be  removed  by  subjecting 
the  flour  to  kneading  in  a  current  of  water,  whilst  rye-flour 
gluten  cannot  be  separated  in  this  way.  The  author  has 
based  on  this  different  behaviour  a  process  for  detecting 
an  admixture  of  wheaten  flour  with  rye  flour,  which  he 
describes  as  follows :  — Place  as  much  of  the  flour  as  will  lie 
on  the  point  of  a  knife  on  an  object-glass  of  7  •  5  cm,  by 
2  •  5  cm.,  add  5—6  drops  of  lukewarm  water  (40^ — 50'  C),  and 
stir  well.  The  quantity  of  water  should  be  so  large  that  the 
particles  of  flour  continue  to  float  in  the  water.  The  mixture 
of  water  and  flour  is  spread  over  three  parts  of  the  object- 
glass  and  another  object-glass  placed  on  it  in  such  a  way 
that  the  dry  ends  protrude  on  either  side.  Press  the  two 
glasses  well,  wipe  off  the  liquid,  and  slide  the  top  glass  to 
and  fro  several  times.  During  the  pressing  of  the  glasses 
white  spots  will  be  observed  if  wheaten  flour  be  present, 
which,  on  being  rolled,  form  "  vermicelli "  ;  these  are  short 
and  thin  if  the  quantity  of  wheat  present  is  small,  and 
become  thicker  and  longer  with  increasing  amounts  of 
wheaten  flour.  An  admixture  of  5  per  cent,  of  wheat  flour 
can  thus  be  recognised  with  certainty. — J.  L. 
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The   Oxidation    of  Tartaric  Acid  in    Presence  of  Iron. 
H.  J.  H.  Fentoii.     Proc.  Chem.  Soc.  1393  [123],  113. 

If  a  small  quantity  of  hydropen  peroxide  be  added  to  a 
solution  of  tartaric  acid  containing  a  trace  of  ferrous  salt, 
a  yellow  colour  is  produced,  which  changes  to  violet  on 
adding  alkali ;  an  excess  of  the  peroxide  must  be  avoided. 
As  other  organic  acids  do  not  behave  in  this  manner,  the 
interaction  may  be  utilised  in  detecting  tartaric  acid.  The 
violet  colour  is  discharged  by  acids,  sulphuric  acid  pro- 
ducing a  transient  green  colouration,  and  is  reproduced  by 
alkali. 

The  compound  which  gives  the  colour  with  ferric  salts  is 
crystalline,  and  appears  to  be  represented  by  the  formula 
C.jH.,03.  It  is  best  obtained  b}-  dissolving  tartaric  acid  in  a 
limited  quantity  of  boiling  water,  and  then  adding  about 
one-twentieth  of  its  weight  of  reduced  iron ;  the  liquid  is 
then  heated  until  clear.  After  the  solution  has  been  well 
cooled,  hydrogen  peroxide  is  carefully  added  drop  by  drop, 
the  temperature  being  maintained  constant  until  the  liquid 
is  nearly  black  ;  slightly  hydrated  phosphoric  oxide  is  next 
added  in  small  quantities  at  a  time,  the  mixture  being  still 
well  cooled,  and  finally  the  compound  is  extracted  with 
ether.  The  ether  is  then  distilled  off,  and  the  residue 
mixed  with  cold  water ;  the  resulting  white  powder  is 
washed  with  a  small  quantity  of  cold  water.  The  com- 
pound is  a  powerful  reducing  agent,  and  behaves  as  a 
ketone  with  phenylhydrazine,  hydroxylamine,  and  hydrogen 
cyanide.  The  author  is  further  investigating  the  properties 
and  constitution  of  the  product  in  question. 


The  Reactions  of  Sodium  Acetate.    F.  Colhschoun.     Chem. 
Zeit.  189-',  16,  1921—1922. 

According  to  the  last  issue  of  the  German  Pharmacopoeia 
(3rd  edition),  a  solution  of  sodium  acetate  turns  red  litmus- 
paper  blue,  but  does  not  redden  a  solution  of  phenol- 
phthalein.  The  author  points  out  that  this  latter  statement 
is  erroneous,  sodium  acetate  is  alkaline  also  towards  phenol- 
phthale'in.  Although  seemingly  unimportant  this  point  is  of 
practical  interest.  Sodium  acetate  is  employed  medicinally 
to  a  considerable  extent,  and  complaints  continually  arise 
because  the  salt  does  not  conform  to  the  prescribed 
requirements.  As  a  matter  of  fact,  all,  even  the  purest, 
commercial  sodium  acetate  is  alkaline  to  phenolphthalein, 
and  repeated  crystallisation  fails  to  alter  its  reaction.  A 
number  of  experiments  are  detailed  which  confirm  this 
statement.  It  appears  that  sodium  acetate,  even  when 
crystallised  from  a  solution  rendered  distinctly  acid  by 
acetic  acid,  retains  its  alkaline  character.  A  salt  thus 
prepared,  on  recrystallisation  from  water,  increases  slightly 
in  alkalinity  (doubtless  owing  to  the  removal  from  it  of 
traces  of  free  acetic  acid).  After  this,  the  alkalinity 
remains  constant,  although  the  salt  be  repeatedly  recrystal- 
lised,  or  even  if  its  solution  be  boiled  for  several  hours. 
50  grms.  of  acetate  dissolved  in  .")0  cc.  of  water  plus  2  drops 
of  phenolphthalein  solution  (1: 100)  required  on  the  average 
1  cc.  of  decinormal  h^d^ochloric  acid  for  decolorisation  at 
17"C.— H.  T.  P. 


ORGANIC  CHEMISTRY.— QUANT  IT  A  TIVE. 


Analysis    of  Butter. 


Schmidt. 
1275. 


Chem.    Zeit.    1892,    16, 


The  use  of  alcohol  in  Reichert's  method  of  butter  analysis 
is  open  to  objection,  since  it  gives  rise  to  the  formation  of 
esters  and  is  diflacult  to  evaporate  off  completelv.  The 
author  therefore  recommends  a  method  in  which  the  use 
of  alcohol  is  avoided.  5  grms.  of  butter  fat  are  treated  in 
a  flask  with  2  cc.  of  caustic  soda  solution  (1:1)  and  20  cc. 
of  glycerol.  Saponification  is  effected  by  10  minutes 
careful  heating  of  the  mizture,  which  is  then  acidified  with 
dilute  sulphuric  acid  and  treated  as  in  Eeichert's  process 
(this  Journal,  1888,  185).— C.  A.  K. 


Examination     of    "  Hif/h     Flash-point"     Buming     Oils 
{Safety  Oils).     li.  Ki>sling.     Chem.  Zeit.  13,  1070. 

The  author  proposes  to  use  Abel's  apparatus  for  testing 
oils  of  a  higher  flash-point  than  2.5'  C.  by  raising  the 
temperature  of  the  water-bath  to  7.5'  C.  for  oils  fla.shing 
between  40'  and  50'  C,  and  from  05  to  100'  for  oils  of  a 
still  higher  flashing-point.  The  following  little  table  shows 
that  constant  results  may  be  expected  : — 


Safety 

1. 

Eiperiment  No. 

Oil  No. 

2. 

3. 

4. 

5. 

I. 

4S-5 

'r. 

''C. 
4«-5 

49-5      j 

48-5 

II. 

i;i 

61 

61-5 

61-5 

.. 

III. 

07 

G7 

07 

6-';-5 

IV. 

75 

71 

7.5 

75-5 

•• 

—J.  L. 


Estimation  of  Quinine  in  Cinchona  Bark.  J.  H.  Schmidt. 
Pharm.  Central-H.  X.F.  1892,  13,  594.  Chem.  Zeit. 
16  (1892),  307. 

The  following  method  of  estimating  quinine  gives  very 
satisfactory  results  : — The  finely-divided  air-dried  bark 
(20  grms.)  is  macerated  for  24  hours  in  an  Erlenmeyer's  flask 
with  10  cc.  of  10  per  cent,  ammonia,  20  cc.  of  90  per  cent, 
alcohol,  and  170  cc.  of  ether,  the  mixture  being  shaken 
from  time  to  time  ;  100  cc.  of  the  liquid  are  then  transferred 
to  a  beaker,  27  cc.  of  water  and  3—4  cc.  of  normal  hydro- 
caloric  acid  added,  and  the  mixture  placed  aside  to 
evaporate  for  24  hours.  The  ammonia  and  alcohol  are 
afterwards  expelled  by  warming  on  the  water-bath,  and,  if 
necessary,  hydrochloric  acid  is  added  until  the  solution  is 
neutral  or  only  very  feebly  acid ;  if  it  be  too  acid  it  is 
neutralised  with  cinchonine,  but  in  no  case  with  ammonia  or 
potash.  As  soon  as  the  solution,  about  15  cc,  has  become 
clear  it  is  filtered  from  any  deposit,  2 — 3  grms.  of  potassium 
sodium  tartrate  added,  the  mixture  warmed  on  the  water- 
bath  for  15  minutes,  and  after  24  hours'  time  the  precipi- 
tated tartrates  separated  by  filtration  and  washed  with  the 
least  possible  quantity  of  water.  For  every  1  cc.  of  mother- 
liquor,  O'OOOS  grm.,  and  for  every  1  cc.  of  water  used  in 
washing  0"0004  grm.  of  quinine  is  added  to  the  quantity 
obtained  below.  The  tartrates  on  the  filter  are  transferred 
to  an  Erlenmeyer's  flask,  which  is  fitted  up  as  a  wash-bottle, 
and  dissolved  in  dilute  hydrochloric  acid ;  the  solution  is 
repeatedly  extracted  with  ether  until  it  becomes  colourless, 
the  alkaloids  are  precipitated  with  soda,  and  the  precipitate 
dissolved  by  gently  agitating  with  ether;  the  ethereal 
solution  is  then  blo'vn  into  a  small  flask  and  the  extraction 
repeated.  The  combined  extracts  are  evaporated,  the 
residue  dried  at  100—110"  and  weighed;  finally  the 
residue  is  treated  with  a  saturated  ethereal  solution  of 
cinchonine,  in  which  the  quinine  dissolves,  and,  after 
decanting  carefully  and  drying  until  constant,  it  is  again 
weighed ;  the  diflerence  in  weight,  plus  the  quantity  added 
ia  accordance  with  the  above  directions,  gives  the  amount 
of  quinine. — F.  S.  K. 


Contributions  to  the  Analysis   of  India-rubber  Articles. 

K.   Henriques.     Chem.  Zeit.  1892,  16,   1595,  1623,  and 

1644. 
The  methods  for  the  analysis  of  india-rubber  articles  are 
still  in  a  very  unsatisfactory  condition,  even  the  estimation 
of  the  mineral  admixtures  offering  very  considerable  ditfi- 
culties,  which  further  increase  with  the  attempt  to  estimate 
the  amount  of  sulphur  actually  taken  up  by  the  india-rubber 
in  the  process  of  vulcanisation.  The  separation  of  the 
india-rubber  from  the  various  india-rubber  substitutes  has 
scarcely  ever  been  seriously  attempted,  largely  owing  no 
doubt  to  the  chemically  indifferent  and  at  the  same  time  so 
very  complex  nature  of  the  compounds  in  question.  Great 
care  to  begin  with  is  required  in  the  selection  of  the  material 
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for  the  analysis,  the  india-rubber  articles  not  being  the 
homogeneous  material  they  appear  to  be.  It  is  therefore 
necessary  to  prepare  an  average  sample  from  as  many 
as  possible  different  parts  of  the  article  and  to  use 
rather  large  quantities  of  this  average  sample  for  actual 
analysis.  The  residue  after  ignition  is  at  present  considered 
the  most  important  item  in  the  analysis  of  india-rubber 
articles,  but  it  is  really  next  to  valueless,  owing  to  the 
reducing  action  of  the  burning  organic  matter  upon  most  of 
the  mineral  compounds  present  in  india-rubber  goods.  The 
estimation  of  the  total  sulphur  by  igniting  the  sample  with 
sodium  carbonate  and  nitrate,  or  with  addition  of  magnesium 
or  ammonium  nitrate,  never  gives  correct  results.  Fuming 
nitric  acid  easily  effects  the  complete  destruction  and 
solution  of  all  india-rubber  articles,  but  the  sulphuric  acid 
contained  in  these  solutions  cannot  be  estimated  by  simple 
precipitation  with  t  arium  chloride,  considerable  quantities 
of  the  barium  salts  of  certain  organic  acids  being  simul- 
taneously precipitated  with  the  barium  sulphate.  The 
following  process  is  therefore  employed: — 20  cc.  of  pure 
fuming  nitric  acid  are  introduced  into  a  small  dish,  which 
is  then  covered  ^ith  a  funnel,  through  the  stem  of  which 
about^S  to  4  grms.  of  the  india-rubber  article  are  very  slowly 
added  to  the  acid.  As  soon  as  the  first,  often  very  violent 
reaction  has  ceased,  the  dish  is  gently  warmed  on  the  water- 
bath  and  the  contents  concentrated  to  the  consistencj'  of  thin 
syrup.  After  adding  to  this  concentrated  solution  4  grms. 
of  a  mixture  of  .3  parts  of  potassium  nitrate  and  4  parts  of 
carbonate  of  soda,  it  is  carefully  fused,  subsequently  treated 
with  dilute  hydrochloric  acid,  again  evaporated  to  dryness 
in  order  to  render  insoluble  any  silicic  acid,  redissolved 
with  addition  of  a  little  nitric  acid,  and  eventually  the 
sulphuric  acid  is  precipitated  in  the  usual  manner.  The 
before-mentioned  residue  of  silicic  acid  may  also  contain 
barium  sulphate  and  lead  sulphate ;  the  latter  is  dissolved 
in  ammonium  acetate,  and  the  two  former  are  separated  in 
the  usual  manner  and  their  amounts  ascertained  by  the 
well-known  methods.  For  the  estimation  of  the  sulphur  of 
vulcanisation,  including  also  the  excess  of  sulphur  used  in 
this  process,  it  is  necessary  to  separate  these  two  from 
the  sulphur  present,  in  the  form  of  sulphates  and  sulphides. 
Of  all  the  methods  proposed  for  this  purpose  only  that 
based  upon  the  solution  of  the  india-rubber  and  sulphur 
in  turpentine  gives  anything  like  satisfactory  results. 
According  to  this  method  the  india-rubber  is  treated  with 
turpentine  at  a  temperature  of  from  60'  to  70^  C.  for  about 
a  week.  The  solution  may,  however,  be  hastened  very  con- 
siderably by  using  the  turpentine  at  the  boiling  temperature  ; 
two  days  are  then  sufficient  to  complete  the  solution.  At 
this  temperature,  unfortunately,  sulphur  acts  upon  turpen- 
tine, sulphuretted  hydrogen  being  formed,  Avhich,  acting 
upon  metallic  compounds  contained  in  the  india-rubber, 
forms  sulphides,  thus  leading  to  serious  errors.  But  even 
where  the  solution  of  the  india-rubber  in  the  turpentine  has 
been  satisfactorily  carried  out,  the  subsequent  filtration  of 
these  solutions  is  always  a  most  difficult,  troublesome,  and 
often  even  impossible  task.  Much  belter  results  are 
obtained  by  substituting  for  the  turpentine  that  fraction  of 
ordinary  petroleum  which  distils  over  at  from  140^  to  250°  C. 
Two  days'  treatment  with  such  a  petroleum  at  the  boiling 
temperature  will  dissolve  even  the  most  refractory  of  india- 
rubber  samples  within  two  days.  From  ^  to  1.5  grms.  of 
the  sample  are  placed  in  a  weighed  flask,  and,  after  adding 
about  150  cc.  of  petroleum  free  from  sulphur,  the  flask  is 
heated  with  reflux  condenser  at  about  150^  C.  until  all  is 
dissolved,  except  the  inorganic  substances  present,  which 
form  a  fine  sediment.  The  solution  is  then  filtered,  the 
flask  repeatedly  washed  with  hot  petroleum,  and  finally 
filter  and  flask  are  rinsed  with  petroleum  ether.  Filter  and 
flask  are  then  dried  together  at  110'  C.  and  weighed.  After 
deducting  from  the  weight  so  found  the  original  weights  of 
the  flask  and  dry  filter,  the  weight  of  the  substances  insoluble 
in  petroleum  is  obtained,  and  the  percentage  of  sulphur  is 
now  easily  estimated.  Deducting  this  quantity  of  sulphur 
from  the  total  sulphur  of  the  sample,  the  quantity  of  free 
sulphur  and  sulphur  of  vulcanisation  are  obtained.  It  must 
be  observed,  however,  that  if  the  sample  contains  oxidising 
agents,  such  as  red-lead,  together  with  metallic  oxides  or 
carbonates,  the  above  results  maj-  be  too  low  owing  to  some 


of  the  free  sulphur  being  oxidised  to  sulphuric  acid.  C)£ 
course  the  insoluble  residue  obtained  during  the  petroleum 
treatment  can  also  be  employed  for  the  purpose  of  esti- 
mating the  inorganic  bases,  as  well  as  the  form  in  which- 
they  have  been  added  to  the  india-rubber.  However,  ebonite 
cannot  be  analysed  in  this  manner,  since  it  even  resists  the- 
action  of  boiling  petroleum. 

Large  quantities  of  india-rubber  substitutes,  produced  by- 
boiling  certain  oils  with  sulphur  or  treating  them  with 
monochloride  of  sulphur,  are  employed  at  present  in  the 
manufacture  of  india-rubber  articles,  and  if  their  qualitative- 
detection  is  already  a  matter  of  great  difficulty,  their 
quantitative  estimation  is  much  more  so.  Two  samples  of 
these  substitutes  gave  the  following  figures  on  analysis  : — 


Sample  No.  1.        Sample  No.  2. 


The  behaviour  of  these  substitutes  towards  solvents  is  very 
much  like  that  of  india-rubber  itself,  so  that  their  separa- 
tion by  means  of  solvents  appears  impossible,  although, 
bisulphide  of  carbon  containing  5  per  cent,  of  alcohol  will 
dissolve  any  free  oil  they  contain,  of  which  there  is  some- 
times as  much  as  from  20  to  30  per  cent.  In  applying- 
Hiibrs  iodine  test  for  oils  to  these  substitutes  the  surpris- 
ing observation  was  made  that  practically  no  iodine  was 
absorbed  ;  in  other  words,  that  these  substitutes  are 
unsaturated  compounds.  All  these  substitutes,  however, 
are  easily  and  completely  soluble  in  alcoholic  potash,  which 
saponifies  them,  so  that  in  alcoholic  potash  we  have  a  means 
of  separating  such  substitutes  quantitatively  from  india- 
rubber,  which  is  scarcely  acted  upon  by  that  solution.  In 
order  to  ascertain  the  exact  amount  of  organic  matter 
extracted  from  india-rubber  by  means  of  alcoholic  potash^ 
the  residue  after  ignition,  total  sulphur,  the  residue  after 
extraction  and  its  total  sulphur,  and  the  corresponding 
residue  after  ignition  and  its  total  sulphur,  must  be  known. 
Four  complete  analyses  of  the  same  sample  of  vulcanised 
india-rubber  gave  the  following  figures  : — 


1.  Residue  after  ignition  2 '80  p.c. 

2.  Sulphur 9'50  p.c. 

3.  Residue  after  extraction 

4.  Residue  after  ignition  of  3. . . 

5.  Sulphur  in  3 

6.  Sulphur  dissolved 

7.  Sulphur  in  4 

8.  =S03 

9.  X.i20iii4  (=4.  -1.-8.).. 

10.  Real  residue  after  extraction 

(3.-9.). 

(  Sulphur 

11.  Dissolved  < 

COrs^anic  matter . . 


I. 

II. 

95-4 

95-0 

8-49 

9-02 

4-5 

4-5 

5-0 

5-0 

1-14 

2-85 

3-37 

91-63 

5-0 

5-0 

3-37 

III. 


IV. 


95-55 
9-21 
4-35 
5-15 
1-42 
3-1 
3-31 

92-21 
5-15 
2-Cl 


95-55 
9-17 


1-08 

2-7 

3-C7 

91-88 


In  executing  these  analyses  the  following  was  the  mode 
of  procedure  : — From  3  to  5  grms.  of  the  substance  were  cut 
into  small  cubes  and  boiled  with  10  times  the  weight  of 
alcoholic  soda  (8  per  cent,  strong)  for  about  eight  hours, 
the  solution  obtained  was  poured  into  a  dish,  diluted  with 
water,  and  the  alcohol  driven  off  on  the  water-bath.  The 
residue  was  filtered  through  a  weighed  filter,  carefully 
washed,  the  filter  dried  at  100°  C.  and  weighed.  For  the 
determination  of  (4)  at  least  1  grm.  of  the  extracted  residue 
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is  uifd,  the  iiriiitioii  being  performed  in  the  presence  of 
amnioiiiuin  nitrate.  The  sumple  used  for  the  above  analyses 
liiid  therefore  tlie  following  composition  :  — 

Per  Cm;. 

llcsitliii;  iirtt.'r  ignition 2'S 

Sulphur '.'■•'' 

Iniliu-mbljcr *<"■' 

<Jf  these  was  in  tlie  aver»ge  dissolved : — 

Per  Cent. 

Sulphur iJ'Oo 

India-rulili'T 3' 03 

It  is  possible  that  this  dissolved  sulphur  was  contained  in 
the  sample  as  free  sulphur.  If  so,  the  above  method  would 
enable  us  to  determine  the  invariably  used  excess  of  sulphur 
separate  from  the  sulphur  of  vulcanisation.  As  to  the 
■uature  of  the  dissolved  organic  substance  above  termed  india- 
Tubber,  nothing  definite  can  le  said,  but  it  is  a  fact  that 
small  quantities  of  the  india-rubber  substance  are  dissolved 
by  alcoholic  soda  from  either  vulcanised  or  uuvulcanised 
india-rubber. 

In  the  analysis  of  twD  samples  of  ebonite  the  following 
figures  were  obtained  : — 


15. 


J.  Residue  after  ignit  ion 

2.  Sulphur 

3.  Residue  after  extraction 

4.  Residue  after  ignition  of  3. . . 

O.  Sulphur  ill  3 

•<).  Sulphur  dissolvfil 

'7.  Sulphur  ill  -1 

«.  =SOj 

i>.  Na-jO  in  4 

10.  Real  residue  after  extraction. 

'Sulphur 

ic  matter  . 


11.  Dissolved 


rSulpliui 
(.Orj-'anic 


0-01 

0-03 

31-2 

40-12 

92-14 

90-94 

3-87 

C-93 

22-C 

29-43 

s-0 

10-69 

0-4'J 

l-il 

1-22 

3-78 

1-57 

3-21 

yo-57 

87-73 

8-G 

10-69 

0-63 

1-58 

The  analysis   cf  two   samples   of   ordinary'   india-rubber 
articles  gave  the  following  results  :  — 


A. 


1.  Residue  after  i;^ition 

2.  Sulphur 

3.  Residue  after  extraction 

4.  Residue  after  isniticn  of  3 

5.  Sulphur  in  3 

6.  Sulphiu-  dissolved 

7.  Sulphur  in  4 

S.  =^S03 

■9.  XaaO  in  4 

10.  Real  resiidue  after  extraction 

Accordinely  had  been  f  Sulphur 

^''^"•''"' I  Organic  matter... 

rSulphur  

Undissolved  .  ■{  Organic  matter 

I 
Mineral  m  itter 


1-9 

3-0 

5-1 

4- 2(5 

4V8 

83-97 

5-31 

5-87 

O-C!) 

238 

4-44 

1-88 

0-29 

0-5 

0-72 

1-25 

3-12 

1-C2 

42-68 

87-35 

4-4t 

188 

52 -8S 

10-77 

0-66 

2-38 

4  J- 12 

81-97 

1-tt 

3-0 

The  insoluble  organic  residue  is  completely  soluble  in 
petroleum,  and  is  to  all  appearances  pure  rubber.  Assuming 


.3  per  cent,  of  the  rubber  to  have  been  dissolved  by  the 
alcoholic  soda,  the  above  two  samples  would  be  composed 
of— 


B. 


Iiidi  irul)l,c;-  . . 

Sub/.itut.; 

Suljihur 

iMiiicral  matter 


41. 32 

81-43 

.'il-CS 

8-31 

5-1 

4-20 

1-9 

30 

How  much  of  this  sulphur  belongs  to  the  substitute  and 
how  much  to  the  iudiarubbjr  cannot  be  gathered  from 
these  figures. — C.  O.  \V. 


The  Analysis  of  India-rubber  Arlicles.     I).  Holde.     Mitt, 
aus  d.  kgl.  techn.  Versuchsanst.  1S92,  306. 

The  fact  of  the  india-rubber  substitutes  mentioned  by 
Henriques  (see  preceding  abstract)  not  absorbing  any 
iodine  is  in  perfect  accord  with  the  decrease  of  the  iodine 
absorption  in  oxidised  unsaturated  oils.  With  regard  to  the 
question  of  estimating  fatty  oils  and  ludia-rubber  substitutes 
prepared  from  them  in  india-rubber  articles,  it  may  be 
mentioned  that  india-  rubber  can  be  detected  in  and  separated 
from  mineral  oils  bj'  adding  .3  parts  of  absolute  alcohol  to 
4  parts  of  the  ethereal  solution  of  the  oil,  wliereby  the 
india-rubber  is  precipitated.  In  the  same  manner  mineral 
oils  can  also  be  separated  from  india-rubber,  from  3  to  4  per 
cent,  of  which  are  also  dissolved.  S:ilpho-chlorinated 
substitutes,  prepared  by  treating  4  parts  of  linseed  oil  with 
a  mixture  of  4  parts  of  chloride  of  sulphur  and  4  parts  of 
bisulphide  of  carbon,  were  found  to  be  perfectly  insoluble 
in  ether- alcohol.  Through  the  process  of  vulcanisation, 
india-rubber  also  becomes  practically  insoluble  in  that 
solvent.  In  treating  olive-oil  with  chloride  of  sulphur  in 
the  above-mentioned  manner,  substances  are  obtained  which 
are  also  almost  insoluble  in  ether-alcohol,  and  it  appears 
therefore  doubtful  whether  by  this  treatment  drying  oils 
can  be  detected  in  u  on  drying  oils  as  stated  by  Bruce- 
Warren.— C.  O.  W. 

The  Analysis  of  Sleani  Lard.     A.  Goske.     Chem.  Zeit. 
1892,  15G0  and  159:>. 

The  assumption  that  a  steam  lard  may  be  considered  as 
genuine  when  its  iodine  absorption  value  is  about  GO,  pro- 
viding that  vegetable  oils  are  absent,  must  be  abandoned  as 
erroneous,  according  to  the  researches  of  the  author. 
Artificial  lard  is  not  manufactured  from  tallow  and 
vegetable  oils  alone,  but  as  a  rule  lard  is  added  to  give  the 
proper  consistency  to  the  product.  The  practice  of  the 
makers  of  artificial  lard  is  to  incorporate  with  the  steam 
lard,  beef-  or  mutton-stearin  and  then  to  add  lard  oil. 
Thus  they  unwittingly  produce  a  fat  possessing  the  correct 
iodine  absorption  value.  The  following  mixtures  illustrate 
this  assertion  of  the  author :  — 


Fat  N'o. 


Beet 
Stearin. 


Steam 
Lard. 


Ttlutton 
Tallow. 


Cdculated 
Lard  Oil.  i    Iodine 
Value. 


1 

Per  Cent. 
10 

Per  Cent. 
fO 

Per  Cent. 

1 
Per  Cent. 

1 

Per  Cent. 
60-5 

2 

15 

85 

1 

58-25 

3 

70 

30 

.. 

57-50 

4 

25 

45 

£0 

59-75 

5 

35 

25 

40 

57-27 

The  iodine  absorptions  have  beer,  calculated  assuming 
the  following  absorption  values  : — beef  stearin,  20  ;  steam 
lard,  65;  mutton  tallow,  40;  lard  oil,  85. 

The  iodine  values  of  lard  stearin  do  not  differ  much  from 
those  of  beef  stearin,  just  as  lard  oil  does  not  differ  much 
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in  this  respect  from  cotton-,  sesame-,  and  earth-nut  oils. 
The  variation  of  the  iodine  absorption  in  stearin  depends  on 
the  amount  of  pressure  used  and  on  the  temperature  at 
■which  the  fat  has  been  expressed  ;  e.g.,  the  iodine  value  of 
a  lard  stearin  expressed  at  27°  R.  has  been  found  to  be  70, 
whilst  the  same  material  expressed  at  a  temperature  of 
13°  R.  absorbed  82-8  per  cent,  iodine.— J.  L. 

The    iodine   numbers   of   pure   lard    (I.),    and    of    one 
adulterated  with  tailor  (II.),  were  found  to  be  as  follows  : — 


II. 


Original  lard 

60-7 

59-1 

Half  pressed 

52-1— 52-.'? 

45-.5— «-8 

Strongly  pressed 

345 

29-8 

Neither  the  iodine  numbers  of  the  original  nor  those  of 
the  pressed  greases  show  differences  which  would  justify  a 
suspicion  of  adulteration  with  tallow.  No  more  information 
is  to  be  gained  by  estimating  the  specific  gravities  or  the 
saponification  equivalents.  The  following  is  a  satisfactory 
method  for  the  analysis  of  lards  : — The  solidification  point  of 
the  lard  is  estimated  by  melting  it  in  a  dish  floating  upon 
water  at  about  60°  C.  The  molten  lard  is  then  filled  into  a 
wide  test-tube,  which  is  covered  with  some  non-conducting 
material.  The  solidification  point  is  then  observed  by 
means  of  a  thermometer  divided  into  one-fifth  of  a  degree. 
Thus  the  following  temperatures  were  obtained  : — 

°  C. 

Home  made  lard 27"10— 2S'G2 

,,                 2C'C4— 29"3t 

29-10— 29-9.5 

Piu-e  steam  lard 24-10— 2-J-OO 

„               25-03— 23-50 

„               26-40— 27-Oa 

24-90 

„               23-G7— 2G-1S 

Adulterated  lard SO'oO 

„                 29-7.3— 29-80 

29-90—30-15 

31-95— 3300 

„                35-90—36-58 

.3.5-50—35-75 

Very  characteristic  is  also  the  form  of  the  crystals  of 
stearin  obtained  from  the  ethereal  solutions  of  lards.  Two 
grms.  of  the  lard  are  weighed  in  a  test-tube  and  dissolved  in 
10  cc.  of  ether.  The  test-tube  is  then  plugged  with  cotton 
wool  and  left  to  stand  for  about  six  hours  in  a  cool  place. 
As  soon  as  the  bottom  of  the  tube  contains  some  crystals 
the  supernatant  ethereal  solution  is  poured  off  and  some  cc. 
of  cotton  oil  added  instead.  Some  well-formed  crystals  are 
then  removed  from  the  oil  by  means  of  a  platinum  wire  and 
examined  microscopically.  Tallow  (beef)  stearin  crystallises 
in  agglomerated  needles,  lard  (pork)  stearin  crystallises  in 
well-formed  tables.  Vegetable  oils  are  best  discovered  by 
means  of  phospho-molybdic  acid,  the  nitric  acid,  and  the 
the  sulphuric  acid  (Maumene)  test. — C.  O.  W. 


The  Detection  of  Fatty  Oils  in  Mineral  Oils.     Ruhemann. 
Mitt,  aus  d.  kgl.  techn.  Versuchsanst.  1892,  306. 

Lrx's  method  of  detecting  fatty  oils  in  miner il  oils  by 
treating  them  at  a  temperature  of  about  200°  C.  with 
metallic  sodium  or  solid  caustic  soda,  has  been  found  to 
yield  doubtful  results  in  the  case  of  very  viscous  and  dark 
mineral  oils.  The  method  is  quite  unavailable  for  such 
cylinder  oils  as  are  solid  at  ordinary  temperatures,  since 
the  formation  of  a  soap  jelly  cannot  be  observed  in  this  case, 
A  reinvestigation  of  Lux's  process,  saponifying  at  tempe- 
ratures varying  from  200°  to  250°  C,  gave  the  following 
results : — 

1.  Treatment  of  the  samples  at  temperatures  of  from 
200^"  to  210°  C.  will  enable  the  operator  to  detect  in  light 
coloured  m'neral  oils  the  presence  of  2  per  cent,  and  even 
less  of  fatty  oils,  but  in  dark  oils  often  larger  percentages 
will  escape  detection.  The  test  is  best  performed  at  about 
230°  C.  for  light  oils,  and  at  about  250°  C.  for  dark  ones. 


2.  The  presence  of  fatty  oils  in  mineral  oils  is  proved  by 
the  complete  or  partial  gelatinising  of  the  treated  samples 
after  cooling,  and  also  by  the  appearance  of  the  characteristic 
flaky  soap  froth. 

3.  This  soap  froth  is  also  observable  on  oils  which  are 
solid  at  ordinary  temperatures,  and  its  quantity  is  in  distinct 
proportion  to  the  quantity-  of  fatty  oil  present. 

4.  Lux's  statement  that  very  small  quantities  of  fatty 
oils  are  easier  to  detect  with  metallic  sodium  than  with 
caustic  soda  is  confirmed  in  many  cases,  but  evidently  is^ 
also  dependent  upon  the  nuture  of  the  mineral  oils. 

5.  The  smallest  quantity  of  fatty  oils  recognisable  by  this 
test  is  variable,  according  to  the  nature  of  both  the  mineral 
and  the  fatty  oil.  ]n  all  light  coloured  mineral  oils,  half  a 
per  cent,  of  fatty  oils,  in  dark  mineral  oils,  2  per  cent.,  and 
sometimes  even  less,  of  fatty  oils  can  be  easily  detected. 
In  the  heavy  cylinder  oils,  at  a  temperature  of  250°  C, 
1  per  cent,  of  fatty  oil  still  showed  its  presence  by  the 
appearance  of  the  soap  froth  on  treatment  with  sodium  or 
caustic  soda. — C.  (J.  W. 


7'/ie   Determination    of  Alkaloids    in    Narcotic   Extracts. 
Schmidt.     C'hem.  Zeit.  1892,  15,  1275. 

Of  the  numerous  methods  for  the  determination  of  the 
alkaloids  in  narcotic  extracts,  Beckurt's  extraction  method 
(this  Journal,  1890,  978)  and  the  extraction  method  of 
Dietrich  (this  Journal,  18S7,  148,  5G6,  and  009)  are  the 
best,  and  of  these  the  latter  is  preferable.  It  is,  however, 
open  to  the  objection  that  the  calcium  hjdrate  used  may 
cause  a  partial  decomposition  of  the  less  stable  alkaloids  : 
also  in  the  extraction  with  ether  a  portion  of  the  lime  may 
also  be  carried  off,  and  thus  give  rise  to  erroneous  results. 
This  last  source  of  error  is  avoided  b}-  employing  the 
paper  in  which  the  mass  to  be  extracted  is  placed,  in  the 
form  of  one  large  seamless  sheet.  In  the  fi  nal  titration  an 
ethereal  solution  of  iodoeosine  is  recommended  as  an 
indicator  in  preference  to  cochineal  or  logwood.  As  soon 
as  the  solution  to  be  titrated  is  alkaline,  the  iodo-eosine 
passes  from  the  ethereal  to  the  aqueous  solution  on  shaking, 
and  colours  the  latter  red.  This  indicator  can  also  be 
emploj'ed  in  Dietrich's  method  for  morphia  determinations, 
and  shortens  the  process  by  about  an  hour.  It  cannot  be 
used  with  the  cinchona  alkaloids  owing  probably  to  these 
bases  being  more  soluble  in  ether  than  in  water. — C.  A.  K. 


T'ohimetric  Determination  of  the  Alkaloids.     E.  Leger. 
Comptes  rend.  1892, 115,  732. 

A  PRIORITY  claim  by  the  author  for  the  method  for  the 
volumetric  determination  of  the  alkaloids  recently  described 
by  Earthe  (Comptes  rend.  1892.  115,  OctobeV  10;  this 
Journal,  1803,  294).  The  method  was  published  by  the 
author  in  1885  under  the  title  "A  Xew  Application  of 
Phenolphthalein  in  Volumetric  Analvsis  "  (J.  de  Phys.  et 
de  Chim.  11,  425).— C.  A.  K. 


Determination  of  Nitroglycerin  in  Dynamite.  M.  Liebschiitz. 
Monit.  Scient.  41,  14 — 16. 

XiTROGLTCERix  is  easily  determined  in  dynamite  by 
lixiviation  with  ether,  and  measuring  the  nitrogen  peroxide 
evolved  in  a  Lunge's  nitrometer  if  no  other  substances 
soluble  in  ether  are  present,  such  as  sulphur,  resin,  paraffin, 
naphthalene,  or  camphor.  The  author  gives  analytical 
data  showing  that  presence  of  glycerin,  alcohol,  chloroform, 
sugar,  and  cellulose,  also  interfere  with  the  use  of  the  nitro- 
meter. He  finds  that  acetic  acid  (containing  80  per  cent, 
of  the  glacial  acid)  is  a  very  good  solvent  for  nitroglycerin, 
and  proposes  to  use  this  substance  in  conjunction  with  ether 
in  the  analysis  of  dynamite. 

Five  or  six  grms.  of  dynamite  containing  guncotton,  resin, 
camphor,  paraffin,  cellulose,  sulphur,  and  sodium  nitrate 
are  lixiviated  with  ether  in  an  apparatus  similar  to  that  of 
Soxhlet.  The  solution  then  contains  the  nitroglycerin,  part 
of  the  sulphur,  the  paraffin,  the  resin,  the  camphor,  and  the 
soluble   portion    of   the   cellulose.     The   sodium  nitrate  is 
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extracted  from  the  residue  with  boiUng  water.  The  solution 
in  ether  is  distilled  at  a  low  temperature,  well  lixiviated 
after  cooling  with  acetic  acid  (80  per  cent.),  and  filtered 
through  an  asbestos  plug. 

An  aliiiuot  part  of  this  solution  is  decomposed  by 
Schl(L"sing  and  Ferdinand  Jean's  method  of  determining 
sodium  nitrate,  and  the  volume  of  evolved  nitrogen  pero.xide 
compared  with  the  volume  of  gas  evolved  by  treatment  of 
pure  nitroglycerin  with  acetic  acid.  The  presence  of  organic 
matter  does  not  affect  the  results  of  this  method ;  the 
author  has  not,  however,  succeeded  in  determining  nitro- 
glycerin in  presence  of  picric  acid  or  nitrobenzene,  nor  does 
he  know  of  any  method  by  which  a  separation  of  these 
substances  may  be  effected. 

The  wlphur  contained  in  the  asbestos  plug,  used  for 
filtering,  and  in  the  residue  (after  lixiviation  with  ether  and 
water)  is  dissolved  by  carbon  bisulphide.  After  evaporating 
this  solvent,  the  sulphur  is  calculated  from  the  sulphuric 
acid  found  after  oxidation  with  atjua  regia. 

The  nitrocellulose  {guncotton)  is  determined  either  by 
treatment  of  the  residue  with  a  mixture  of  alcohol  and 
ether,  or  better  still,  by  treatment  with  ferrous  sulphate  and 
hydrochloric  acid,  and  measuring  the  gas  evolved  in  the 
ordinary  way. — K.  E.  M. 


The  Analysis  of  Beeswax.     H.  Kottger.     Chem.  Zeit.  16, 
1837—1839. 

AccoRDixc;  to  the  author  hardly  one  of  the  published 
methods  for  the  analysis  of  beeswax  give  reliable  or 
accurate  results.  The  simplest  qualitative  and  quantitative 
method  for  the  examination  of  this  substance  is  still  that 
of  Hiibl,  and  this  is  described  in  detail. 

Analt/sis. — 3 — 4  grms.  of  the  wax  are  heated  to  the 
melting-point  with  20  cc.  of  neutral  alcohol  of  9.5  per  cent, 
strength,  then  titrated  with  ^-normal  alcoholic  potash 
solution,  using  phenolphthalein  as  indicator,  and  a  burette 
with  0"05  cc.  divisions.  In  this  way  the  fatty  acid 
equivalent  (or  fatty  acid  value)  is  obtained,  expressing  the 
number  of  mgrms.  of  KOH  required  to  neutralise  the 
cerotic  acid  contained  in  1  grm.  of  wax. 

An  excess  of  20 — 2.5  cc.  of  ^-normal  potash  solution  is 
now  added,  and  the  whole  is  heated  to  boiling  for  one  hour, 
the  flask  being  connected  to  a  reflux  condenser.  The 
titration  with  ^-normal  hydrochloric  acid  now  gives  the 
ether  equivalent  (or  ether  value),  viz.,  the  number  of 
mgrms.  of  KOH  which  are  required  to  saponify  the 
palmitic-myricylic  ether.  The  ether  equivalent  added  to 
the  acid  equivalent  gives  the  saponification  equivalent  (or 
saturation  equivalent). 

Interpretation  of  tite  Arialysis.—YoT  pure  beeswax  the 
acid  equivalent  varies  from  19 — 21  (generally  20),  the  ether 
equivalent  from  73 — 76  (generally  7.5),  the  saponification 
equivalent  from  92 — 97  (generally  95),  the  ratio  equivalent 
(viz.,  the  relation  between  acid  equivalent  and  ether 
equivalent)  from  1:3-6  to  1:3-8. 

The  materials  used  for  the  adulteration  of  beeswax  show 
quite  different  values,  viz. : — 


Acid 
Equivalent. 

Ether 
Equivalent. 

Saponifica- 
tion 
Equivalent. 

Ratio 
Equivalent. 

Japan  wax 20 

200 

220 

10 

Camauba  wax  . .               4 

75 

79 

19 

Tallow 4 

176 

180 

44 

Stearic  acid 

195 

.. 

195 

0"195 

Resin 

110 

1-1} 

1116 

0-015 

ParafiBn         and 

ceresin. 
Pure  was 

20 

75 

95 

3-75 

These  figures  justify  the  following  conclusions  : — 
(a.)  If   the   respective   equivalents   are   found    between 
19 — 21,  73 — 76,  92 — 97,  3-6 — 3-8,  then  the  substance  will 


consist  of  pure  beeswax,  provided  the  physical  properties 
do  not  contnidict  this  assumption. 

(b.)  If  the  acid,  ether,  and  saponification  equivalents  are 
lower,  but  ratio  equivalent  is  the  same  as  above,  then  only 
inert  substances  are  the  adulterants. 

(c.)  if  the  ratio  eijuivalent  is  over  3-8  then  an  adultera- 
tion with  Japan  wax,  Carnauba  wax,  or  tallow  is  probable. 
If  the  acid  equivalent  is  low  Japan  vrax  is  not  present,  and 
high  or  low  ether  eijuivalents  will  decide  between  the  presence 
of  Carnauba  wax  or  tallow. 

(f/.)  If  the  ratio  equivalent  is  below  3-6  then  stearic 
acid  or  resin  will  be  present,  which  two  adulterants  may 
easily  be  distinguished  by  well-known  reactions. 

If  the  wax  only  contains  one  of  the  adulterants  mentioned 
there  will  be  no  difficulty  in  estimating  it  qualitatively  and 
quantitatively  by  this  method,  but  even  if  several  of  these 
adulterants  are  present  simultaneously  they  may  be 
approximately  determined. 


Examples. 


Acid  equivalent 

Ether  equivalent 

Saponification  equivalent 
Ratio  ei(uiviilent 


16-4 
59-2 
75-6 
.3-Cl 


II. 


III. 


29-9 

G9-0 

98-9 

2-3 


27  •4 

62'9 

90 -.3 

2-2 


In  sample  I.  20  per  cent,  of  inert  substances  will  be 
present. 

In  sample  II.  5  per  cent,  of  stearic  acid  will  be  present. 

la  sample  III.  stearic  acid  as  well  as  inert  substances  will 
be  present. 

The  author  warns  the  analyst  against  the  use  of  flasks 
made  of  bad  glass  for  saponifying  in,  as  such  glass  may 
lead  to  considerable  errors. — K.  E.  M. 


Note  on  Hiibl's  Method  of  Wax  Examination.    G.  Buchner. 
Chem.  Zeit.  1892,  16,  1922. 

The  author  thoroughly  confirms  Rottger's  (Chem.  Zeit, 
1892,  16,  1837  ;  see  previous  abstract)  experience  that 
Hiibl's  method  of  wax  analysis  is  simple,  rapid,  and  perfectly 
reliable,  providing  all  the  necessary  precautions  be  properly 
observed.  The  chief  source  of  error  is  incomplete 
saponification,  usually  due  to  insufficient  heating  (heating 
on  a  water-bath  is  unsatisfactory).  The  author  operates  as 
follows  : — 3 — 4  grms.  of  the  was  are  heated  to  the  melting- 
point  with  20  cc.  of  neutral  95  per  cent,  alcohol,  in  a  conical 
flask  of  150  cc.  capacity,  and  then  titrated  with  semi-normal 
alcoholic  potash,  using  phenolphthalein  as  indicator,  the 
liquid  being  continuously  heated  and  shaken,  until  a 
permanent  red  coloration  is  obtained.  A  further  quantity — 
20  to  25  cc. — of  alcoholic  potash  is  then  added,  and  the 
contents  of  the  flask  boiled  over  a  smaU  flame  for  one  hour,, 
alcohol  being  added  to  replace  that  evaporated,  only 
at  such  times  when  the  liquid  becomes  concentrated  to  one- 
half  its  original  bulk.  Finally,  the  titration  of  the  liquid  is- 
completed  in  the  usual  way. — H.  T.  P. 


Determination  of  Sulphides,  Thiosulpkates,  and  Sulphites 
in  Crude  Glycerin.     C.  Ferrier.     Chem.  Zeit.  16,  1S40. 

Crude  glycerin  obtained  from  spent  soap-leys  is  all  but 
valueless  if  it  contain  sulphides,  thiosulphates,  or  sulphites. 
For  analysis,  the  glycerin  is  diluted  with  at  least  10  time* 
its  volume  of  water  and  then  neutralised  with  hydrochloric 
acid.  This  solution  is  treated  at  60' — 70'  C.  with  2 — 3  per 
cent,  of  carbon  residues  (from  yellow  prussiate  manufacture),, 
which  after  having  been  thoroughly  washed  with  dilute 
nitric  acid  and  water  had  been  heated  in  a  covered  crucible 
to  redness. 

Sulphides  are  detected  by  bringing  one  drop  of  the 
glycerin  so  treated  on  a  strip  of  filter-paper  saturated  with 
lead  nitrate.  Absence  of  a  yellow  coloration  proves  that 
the  glycerin  contains  less  than  jy^th  part  of  sulphides.  To 
detect  a  yet  smaller  quantity,  the  glycerin  is  heated  Id  a 
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small  flask  with  a  few  drops  of  hydrochloric  acid  and  a 
little  sodium  bicarbonate,  and  a  strip  of  paper  moistened 
with  lead  nitrate  is  held  over  the  mouth  of  the  flask. 

To  detect  thiosulphates  and  sulphites,  to  the  glycerin 
solution  a  few  cc.  of  barium  chloride  solution  are  added  and 
the  liquid  is  filtered.  Barium  sulphite  is  precipitated  and 
the  thiosulphates  may  be  found  in  the  filtrate,  which  on 
addition  of  potassium  permanganate  to  the  acidified  solution 

will  become  cloudy  even  in  presence  of  only  ,„  Q,,,,th  part  of 

thiosulphates. 

The  presence  of  sulphite  in  the  precipitate  is  proved  by 
washing  it  repeatedly  with  boiling  water,  then  adding  to  the 
remaining  precipitate  a  few  drops  of  starch  and  iodine 
solution ;  in  presence  of  sulphites  the  blue  coloration  will 
gradually  disappear. 

Quantitatively  the  sulphides  are  determined  by  titration 
with  lead  nitrate.  The  thiosulphates  and  sulphites  are 
determined  aftar  filtration  from  lead  sulphide  with  iodine 
solution. 

Another  part  of  the  filtrate  free  from  sulphides  is  treated 
with  3 — 4  cc.  of  strontium  chloride  solution,  again  filtered, 
and  the  filtrate  titrated  with  iodine  solution.  Tlie  difference 
of  the  first  and  second  titration  gives  the  quantity  of 
sulphites  present.  If  other  foreign  reducing  substances  are 
contained  in  the  glycerin  a  third  iodine  titration  will  be 
necessary  to  correct   these  results,  after  precipitating  the 


sulphides  with  lead  nitrate  and  decomposing  the  sulphites 
and  thiosulphates  by  boiling  with  acid. 

In  order  to  free  crude  glycerin  from  sulphides  on  the 
large  scale  the  author  treats  it  with  ferrous  sulphate  in 
excess,  precipitates  the  iron  from  the  boiling  liquor  with 
lime,  decants,  adds  sodium  carbonate  and  neutralises  with 
hydrochloric  acid.  Thiosulphates  and  sulphites  may  be 
oxidised  by  addition  of  tlie  exact  requisite  quantity  of 
chloride  of  lime. — K.  E.  M. 


The  Influences  of  the  Concentration  of  the  Alcohol  on  the 
Extraction  of  Hops.  H.  Strassmann  and  M.  Levy. 
Chem.  Zeit.  1892,  16,  1123—1124. 
In  a  former  paper  by  Levy  (Chem.  Zeit.  16,  839  ;  this 
Journal,  1892,  1019 — 1021)  came  to  the  conclusion  that 
the  all  important  factor  in  the  chemical  examination  of 
hops  was  the  determination  of  the  alcoholic  extract.  It 
was  found  that  the  strenj,th  of  the  alcohol  used  for  the 
extraction  had  an  important  influence  on  the  amount  of 
matter  extracted.  To  arrive  at  some  definite  information 
on  this  subject  10  samples  of  hop^  were  extracted  with 
alcohol  of  concentration  varying  from  70  to  9.1 '8  per  cent. 
The  extracted  matter  was  dried  at  60" — TC  C,  until  it 
ceased  to  lose  weight.  The  following  table  gives  the 
results  calculated  in  percentage  of  dry  extract  of  dry 
hops  : — 


70  per  Cent. 

75  per  Cent. 

80  per  Ceni. 

85  per  Cent. 

93  per  Cent. 

95  p?r  C.nt. 

Absolute 
Alcohol. 

41-69 
W32 

38-58 
40-19 

3J-71 
3S-3j 

35-73 
31-97 

32-55 

31-87 

29-06 
•29-23 

28-26 

Saaz  countrv 

27-89 

Saaz  neisrhljourhoo:! 

•13-72 

33-61. 

35-23 

31-81 

29-13 

27-72 

26-89 

Spalt  town 

35-Gt 

36-76 

34-82 

30-79 

28-12 

25-72 

25-12 

Spalt  country,  heavy  land 

36-78 

3>-23 

35-43 

27-88 

25-39 

22-92 

22-45 

Spalt  countrv.  light  land 

33-98 

31-86 

28-18 

25-83 

24-09 

22-85 

21-83 

S3 -85 
35-9!t 

31-51 
31-23 

29-86 
31-68 

2G-95 
\          31-23 

21-88 
29-15 

•23-24 
28-07 

22  09 

Wolnzacher 

26-37 

32- 07 
•28-48 

32-88 
2.-; -36 

31-37 

24-14 

27-86 
'          22-48 

24-39 
21-32 

21-82 
17-55 

20-08 

17-01 

B}'  an  inspection  of  this  table  it  will  be  seen  that  the 
order  of  merit  of  the  hops  varies  with  the  concentration  of 
the  alcohol  used  for  extraction  ;  the  question  then  arises, 
what  strength  of  alcohol  should  be  used,  so  that  the  true 
.relative  value  of  the  hops  may  be  found  ? 

From  the  fact  that  all  the  most  valuable  constituents  of 
-the  hops  (as  resins,  &c.)  are  soluble  iu  alcohol,  the  authors 
incline  to  the  belief  that  the  extraction  should  be  made 
with  the  strongest  alcohol. — A.  L.  S. 


AISALYTICAL  AND  SCIENTIFIC  NOTES. 

The  Preparation  of  Magnesium  Nitride.    S.  Paschkowezky. 
J.  Prakt.  Chem.  47,  1893,  89—94. 

A:miio.nia,  or  much  more  slowly,  nitrogen,  passed  over 
ma<Tnesium  powder,  whilst  the  latter  is  heated  in  a  com- 
bustion tube,  converts  the  magnesium  into  the  nitride,  iu 
the  case  of  ammonia  with  evolution  of  hydrogen.  The 
nitride  in  either  case  consists  of  the  compound  'Mg-^'K^, 
which  as  thus  prepared  is  a  light  yellowish  substance  with 
a  faint  tinge  of  greyish-green,  and  here  and  there  a  super- 
ficial shade  of  orange.  The  nitride  is  very  easily'  attacked 
by  water,  a  fragment  of  it  treated  with  not  too  large  a 
volume,  soon  commencing  to  boil  with  the  heat  generated 
during  the  stormy  action.  At  the  same,  time  ammonia  is 
.evolved  in  considerable  quantities. — W.  S. 


The  Action  of  Light  on  Bacillus  Anthracis.     H.  Marshall 

Ward.  Proc.  Hoy.  Soc.  52,  395—400. 
The  author  starts  with  the  observation  that  a  test-tube,  or 
small  flask,  containing  a  few  cc.  of  Thames  water  with 
many  hundred  of  thousands  of  anthrax  spores  in  it  may  be 
entire!}'  rid  of  living  spores  by  continued  exposure  daily 
for  a  few  daj-s  to  the  light  of  the  sun,  and  that  even  a  few 
weeks  of  bright  summer  daylight — not  direct  insolation — 
reduces  the  number  of  spores  capable  of  development  on 
gelatin.  It  then  seemed  worth  while  to  try  the  effect  of 
direct  insolation  on  plate  cultures. 

A  few  cc.  of  sterile  distilled  water  in  a  tube  were 
thoroughly  saturated  with  the  anthrax  spores  taken  from  an 
old  culture  which  had  never  been  exposed  to  light,  and  the 
tube  placed  for  24  hours  at  5G'  C,  this  killed  all  immature 
spores,  bacilli,  and  enzymes,  and  left  a  crop  cf  the  most 
resistant  and  fully  matured  virulent  spores.  Experiments 
were  made  with  these  to  determine  the  relative  power  of  the 
different  rays  of  the  spectrum  to  destro}'  the  anthrax.  So 
far  it  has  been  found  that  the  inhibiting  effects  are  stronger 
at  the  blue  end  of  the  spectrum  than  at  the  red,  and 
exposures  to  sunlight  passing  through  coloured  glasses 
confirm  this  result.  When  a  small  patch  of  sunlight  was 
allowed  to  fall  upon  the  culture,  the  rest  being  kept  covered 
and  dark,  it  was  found  that  in  the  locality  of  the  patch  all 
the  organisms  had  been  killed,  and  also  that  the  anthrax 
colonies  were  the  larger  and  more  vigorous,  the  more 
distant  they  were  from  the  clear  centre.  It  M-as  distinctly 
proved  that  the  spores  are  not  killed  by  high  or  low  tem- 
peratures, but  by  the  direct  solar  rai/s. — W.  S. 
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A  M\NfM.  OF  DvKiN<;,   for  the    use   of   Practical  Dyers, 
Miiimfactiirers,  Students,  and  all  interested  in  the  Art  of 
Uyeinjr.     \W  Ki.mind  Km;(  ht.    I'li.    I).,  Chki.stoi-iiku 
lUwsoN  aiil  Ki(  HAiU)  LoKWKNTiivr.,  I'll.  1).     London, 
<:has.   Gritlin  and  Co.,  Limited,    Kxetcr   Street,  Strand. 
I'rice  -iHs. 
This  work  is  hased  on  a  foundation  similar  to   that  of  the 
late  Mr.  James  Napier's   Manual  of  Dijeimj   and  Dyeiny 
Receipts,    the    authors    stating  that  they  like    that   author 
whilst  commencing  as  much  as  possible  with  first  principles, 
have  endeavoured  to  combine  in  this  treatise  both  Theory 
and  Practice.     The  book,  in  a  word,  is  to  serve  as  a  work  of 
reference    or   vade   mecum   for    the   educated    dyer.     The 
work  is  one  of  three  volumes,  the  third  or    supplementary 
volume   containing   specimens  of  dyed  fabrics.     The  lirst 
and  second  volumes  contain  8G5   pages  of  subject  mutter, 
whilst  pages  88.')  to  007   are  occupied  by  a   very  complete 
alphabetical  index.     There  are  no  less  than    116  woodcut 
illustrations,  and  a  special   index  for  these  is  found  on  the 
page  following  the  table    of  contents.     The  third  volume 
contains  144  specimens  of  dyed  fabrics  (cotton  and   wool) 
with  details  given  over  each  sample  of  materials  with  per- 
centage proportions  of  the  same  employed. 

An  introduction  on  the  theory  of  dyeing  opens  the  work. 
Part  II.  Treats  of  the  Chemical  Technology  of  the  Textile 
fibres.  Part  III.  of  Water,  IV.  Washing  and  Bleaching. 
V.  Acids,  Alkalis,  Mordants,  &c.  VI.  Natural  Colouring 
Matters.  VII.  Artificial  Organic  Colouriog  Matters, 
VIII.  Mineral  Colours.  IX.  Machinery  used  in  Dyeing. 
X.  Investigation  into  the  Tinctorial  Properties  of  Colouring 
Matters.  XL  Analysis  and  Valuation  of  Materials  used  in 
Dyeing.  An  Appendix  then  follows  containing  a  System 
of  Weights  and  Measures,  Specific  Gravities,  Thermometric 
Scales,  and  articles  on  Evaporation  and  Boiling,  Hygroscopy, 
Light  and  Colour,  &c. 


A  Dictionary  of  Applied  Chemistky.  By  T.  E. 
Thorpe,  B.Sc,  Ph.D.,  D.Sc,  F.R.S.  Assisted  by 
Eminent  Contributors.  Volume  III.  London  :  Long- 
mans, Green,  and  Co.  New  York  :  15,  East  16th  Street. 
1893.     Price  635. 

This,  the  third  volume  of  Thorpe's  Dictionary  of  Applied 
Chemistry,  completes  the  work,  and  now  that  it  is  completed, 
but  a  brief  comparison  of  it  with  the  Dictionary  of  Watts, 
so  far  issued,  on  Theoretical  Chemistry,  by  Messrs.  Morlej' 
and  Muir,  shows  what  admirable  companion  works  they 
will  prove.  Neither,  strictly  speaking,  will  seem  complete 
without  the  other.  What  was  stated  of  volumes  I.  and  II., 
also  applies  to  volume  III.,  viz.,  that  the  names  given  in 
the  "List  of  Contributors"  of  the  articles,  are  in  them- 
selves a  guarantee  of  the  value  of  those  articles,  and  thus 
of  the  entire  work.  It  may  then  be  suitable  to  convert  this 
list  into  a  table  of  contents,  by  giving  first,  the  subjects 
treated  of,  following  them  by  the  names  of  the  compilers. 

Fixed  oils  and  fats  (A.  II.  Allen).  Destructive  Distilla- 
tion of  Wood  (G.  H.  Bailey).  Silver  (E.  J.  Ball).  Paper 
(E.  J.  Bevan).  Pottery  and  Porcelain  (W.  Burton). 
Paints  (E.  G.  Clayton).  Varnish  (J.  K.  Crow).  Steam 
(H.  Davey).  Vegeto- Alkaloids  (Wyndham  11.  Dunstan). 
Borax  (E.  L.  Fleming).  Water  (Percy  F.  Frankland). 
Tea  (Mrs.  A.  H.  Green).  Spectrum  Analysis  (W.  N. 
Hartley).  Starch,  Saccharimetry  (J.  Heron).  Stearin  and 
Stearic  Acid  (G.  T.  Holloway).  Persian  Berries,  fjuercitron 
Bark,  Safflower,  Turmeric,  &c.  (J.  J.  Hummel).  Phthalic 
Acid,  Quinone  and  Quinones,  &c.  (F.  R.  Japp).  Salts  of 
Potassium  and  Sodium  (G.  Lunge).  Specific  Gravity 
(H.  McLeod).  Oxazine,  Colouring  Matters,  Primaline 
<R.  Meldola).  Sugar  (.J.  A.  R.  and  B.  E.  R.  Newlands). 
Pyrotechny  (G.  S.  Newth).  Pitch  (B.  Nickells).  Solution 
<W.  W.  J,  Xicol).  Ultramarine  (G.  W.  Rawlins). 
Phosphorus  (J.  B.  Readman).  Russian  Petroleum  and 
Petroleum  Testing  (B.  Redwood).  Waxes  (U.  H.  Robin- 
son). Obsidian,  Ochre,  Oilstone,  and  other  Stones  and 
Earths    (F.    W.    Rudler).     American    Petroleum    (S.    P. 


Sadtler).  Resins,  Opium,  &c.  (A.  Seuier).  Rust  (A. 
Smithells).  Thermostats  (Wm.  Tate).  Photography 
(J.  M.  Thomson).  Oxygen,  Ozone  (L.  T.  Thome). 
Essential  Oils,  Resin,  Turpentine  (W.  A.  Tilden).  Tin, 
Zinc  (Thos.  Turner).  Strontium  (A.  E.  Tutton).  Sodium 
Chloride  (.1.  I.  Watts).  Tobacco  (\.  Wingham).  Tri- 
j)henylmethane  Colours.  (O.  N.  Witt).  Sulphur  and 
Sulphuric  Acid  (C.  R.  A.  Wright).  Phenanthrene,  Phenols, 
Picric  Acid,  &c.  (W.  P.  Wynne).  Sublimation,  Ther- 
mometers (Sydney  Young). 


Cratie  Report. 


TARIFF  CHANGES  AND  CUSTOMS 

REGULATIONS. 

(^From  the  Board  of  Trade  Journal.) 

UxiTED  States. 
Customs  Decisions. 

''  Bog  iron  ore  "  containing  over  53  per  cent,  of  metallic 
iron  having  the  appeai'ance  of  a  hrown  earth  and  con- 
taining roots  and  gravel,  which  is  evidence  of  its  crude 
condition,  used  for  purifying  gas  and  never  as  a  paint  or 
colour,  is  dutiable  at  75  cents  a  ton,  under  paragraph 
133  N.T. 

Cadmium  yellow  is  dutiable  at  25  per  cent. 

A  fine  white  powder  invoiced  as  "mineral  white  "  com- 
posed of  corn  starch,  7- 10  per  cent ,  and  hydrated  calcium 
sulphate,  92 '90  per  cent.,  is  dutiable  at  20  per  cent,  under 
section  4  N.T.,  and  not  ss  plaster  of  Paris,  ground. 

Creolin,a  coal-tar  preparation  and  a  medicinal  preparation, 
is  dutiable  at  25  percent,  under  paragraph  75  N.T. 

Chloride  of  magnesium  is  assessed  for  duty  as  a  chemical 
salt. 

Henry's  calcined  magnesia  is  dutiable  at  8  cents  per  pound 
under  paragraph  34  N.T. 

Orris  powder  is  dutiable  at  10  per  cent,  under  para- 
graph 24. 

Oxide  of  zinc  powder  is  dutiable  at  \^  cents  a  pound 
under  paragraph  60. 

Canada. 

Imports  of  Metallic  Copper  smelted  Jrom  Native  Ores. 

The  Canada  Gazette  for  the  1st  April  publishes  an  order 
of  the  Governor-General  in  Council  providing  that  metallic 
copper,  the  exclusive  product  of  Canadian  ores,  shipped  out 
of  Canada  by  the  producers  thereof  for  the  purpose  of  being 
smelted,  such  product  being  returned  to  Canada  direct  to 
the  producers  of  the  o;  es  from  which  smelted,  may,  until 
1st  July  1894,  be  admitted  into  Canada  under  such  regu- 
lations" as  the  Minister  of  Trade  and  Commerce  may 
prescribe  on  payment  of  duty  on  the  cost  and  charges  to  the 
producers  of  the  ores  of  or  tor  the  smelting  thereof. 

Customs  Tajjiff  of  Tasmania. 
The  following  is  a  statement  showing  the  rates  of  import 
duty  leviable  under  the  Customs  tariff  of  Tasmania : — 


Rates  of  Duty  now 
leviable. 


*  s.  d. 

Acid,  tartaric Per  lb.           0  0  4 

Do.,  sulphuric Per  cwt.        0  2  6 

Do.,  citric Per  lb.           0  0  4 

Do.,  murialic Per  cwl.        0  2  6 

Do.,  nilrie „                0  2  6 

Do.,  carbolic 10  =  o  «d  ««'. 

Do.,  acetic,  containing  not  more  tlian  3 J  per  ")  Per  lb.  or  ^  »  »  „ 

cent,  of  acidity.  S      pint      ) 

For  every  extra  10  per  cont.  or   part  ;,           0  0  1 

thereof  of  acidity.  ~ 
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Customs  Takiff  of  Tasmjxi\ — cont. 


Articles. 


Rates  of  Duty  now 
leviable. 


Alum 

Arsenic,  crude 

Blue 

Candles 

Cement 


Cocoa  and  chocolate 
Coke 


Concentrated  effusions  and  decoctions, 
drusrgists'  sundries,  drtisrs,  and  chemicals 
not  otherwise  enumerated,  patent  and 
proorietary  medicines,  fluid  extracts. 

Cornflour  and  maizena 

Carbonate  of  soda 

Dynamite,  detonators,  and  all  other  explo- 
sives not  otherwise  enumerated. 


&    S.  d. 

5° 'a  ad  vol. 


Per  lb. 

Per  cwt. 
Per  lb. 
Per  ton 


0  0 

0  0 

0  0 

0  0 

0  1 


20  °  o  a.d  val. 


Glucose. 
Glue... 


Gunpowder,  blasting 

Do.,  sportiu? 

Do..  FFF  loose 

Malt 


^lalt  liquor,  in  wuoJ 

Do.,  in  bottle 

Jlustard 

^Matches 


Naphtha 

Oil,  kerozine 

Oil  of  all  kinds  not  otherwise  enumerated  . . 

Oils,  medicinal  and  perfumed 

Opium  or  extract  thereof 

Paints  of  every  description 

Paper— viz.,  all  writina  paper  and  white  and 
coloured  printing  paper,  without  printin^r 
or  ruling  thereon,  imported  in  original 
wrappers,  and  nnirimmed  edges  as  it 
leaves  the  mill. 

Plate  and  nlated  ware  of  every  description, 
Britannia  metal,  nickel  and  German 
silver,  similar  metals,  and  all  alloys  and 
imitations. 

Quicksilver 

Salt 

Soap,  except  fancy  or  perfumed 

Do.  fancy  or  perfumed 

Soda  cr J  stjls  

Starch 

Sugar,  crushed  an d  loaf 

Do.,  all  other  kinds 


Spirits  of  tar 

Spirits  —  viz ,   brandy,    cordials,   rectified 
spirits,  and   all   other  liquors  or  strong 
■watei-s.  Geneva,  gin,  rum,  whisky. 
And  so  in  proportion  for  any  greater  or 
less  quantity  than  a  gallon,  not  being 
less  than  one  thirty-second  part  of  a 
ffallon.  for  spirits  in  bottle,  and  spirits 
in  bulk  for  any  quantity  not  beins 
less  than  one-quarter  of  a  gallon.    All 
spirits  under  proof  to  pay  duty  as  if 
proof. 
Spirits,  methylated,  taken  as  proof  contain- 
ing not  less  than  10  per  cent,  of  raethyle  of 
alcohol. 
And  so  in  proportion  for  any  quantity 
less  than  one-sixth  of  a  gallon. 
Spirits,  perfumed  

Spirituous  compounds 

Turpentine 

Varnish  or  polish  not  otherwise  enumerated 
Whiting 

All  goods  not  enumerated  in  table  of  duties 

or  exemptions. 
All  goods  subject  to  duty  at  per  100  lb.,  per 

cwt..  or  per  ton  to  pay  on  net  weight. 


Per  lb. 

0    0 

1 

„ 

0    0 

1 

10  =',  0  ad 

val. 

Per  cwt. 

0    6 

0 

Per  lb. 

0    0 

1 

„ 

0    0 

1 

„ 

0    0 

6 

jj 

0    0 

1 

Per  bushel 

0    1 

0 

Per  gallon 

0    1 

0 

,, 

0    1 

G 

Per  lb. 

0    0 

2 

20  %  ad  val. 

Per  gallon 

0    0 

6 

0    0 

6 

„ 

0    1 

3 

20  '  0  ad 

val. 

Per  lb. 

1    0 

0 

,, 

0    0 

0^ 

5  °  0  ad  val. 

20  %  ad 

val. 

5°  o  ad 

val. 

Per  cwt. 

0    1 

G 

Per  lb. 

0    0 

1 

,, 

0    0 

.3 

„ 

0    0 

oi 

„ 

0    0 

1 

,. 

0    0 

1 

Per  cwt. 

0    6 

0 

Per  gallon 

0    0 

G 

^ 

0  15 

0 

0    3    0 


„ 

1     4 

0 

J, 

0  15 

0 

„ 

0    1 

0 

J, 

0     1 

c 

•cwt. 

0     0 

9 

15% 

ad 

val. 

Exemptions. 

Antimony,  in  ingots  ;  blue  si  one  ;  hones  ;  brass,  sheet 
and  rolled,  not  perforated  ;  c  irbolic  powder ;  cocoa-nut  and 
black  oil,  unrefined  ;  copperas ;  French  polisli ;  (U-ewoods 
and  dyestuiis  for  manufacturing-  purposes  only ;  galvanised 
iron  in  plain  sheeting  ;  hides  and  skins,  raw  ;  ink,  printing  ; 
creo.5ote,  crude  ;  manures  :  myrobolams  ;  oil  cake  ;  whale 
oil;  oil,  palm,  unrefined ;  oil,  refi^se,  shale  ;  oil  for  tanning 
purposes  ;  ores  of  all  kinds  of  metals;  paraffin  and  mineral 
■yax  ;  phosphorus  ;  pitch  ;  potash  and  pearlash  ;  pottery 
materials,  viz. : — litharge,  china  clay,  felspar,  manganese, 
and  oxide  of  cobalt ;  salt :  soda  ash  ;  soda,  caustic ;  soda 
silicate ;  solder  and  soldering  fluid ;  stearine ;  sumac ; 
tannin  and  tannin  extracts;  tar;  terra  japonica ;  tin;  tin- 
plates  ;  valouia  ;  vegetable  i)lack  ;  and  all  goods  for  use 
of  H.M.  Government. 


THE  EISKS  OF  THE  CHEMICAL   TRADE. 

The  Home  Secretary  has  appointed  Mr.  A.  E.  Fletcher, 
Chief  Inspector  of  Alkali  Works  ;  !Mr.  J.  Henderson,  Chief 
Superintending  Inspector  of  Factories  and  ^Yo^kshops ;  Mr. 
H.  ^I.  Eichards,  Inspector  of  Factories  ;  Professor  Simpson, 
and  Dr.  O'Neil  (^Farnworth)  to  comprise  a  committee  to 
inquire  into  the  injuries  to  health  alleged  to  be  caused  to 
operatives  in  chemical  works,  and  the  desirabilitj'  of  special 
rules  being  drawn  up  for  their  prevention.  It  is  hoped  by 
this  inquiry  to  ascertain — (I)  how  far  the  manufactures,  as 
at  present  carried  on,  injuriously  affect  the  health  of  the 
workpeople,  and  how  far  the  injurious  effects  depend  upon 
the  age  and  sex  of  the  operatives;  (2)  what  means  can  be 
adopted  to  abate  the  injurious  effects  of  the  manufacture; 
and  (3)  what  special  regulations  should  be  adopted  to 
protect  vats  and  other  dangerous  places  and  utensils  used  in 
the  manufacture. —  Chemist  and  Druggist. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Tcni\ET  IN  Asia. 

Opium  no  Longer  Pays. 

Last  year  the  production  of  opium  in  the  Turkish  Asiatic 
province  of  Kharput  was  only  500  cases,  valued  at  20,250/., 
against  800  cases,  worth  54,000/.,  in  1890.  The  decrease 
is  attributed  entirely  to  the  low  prices.  "  Should  the  state 
of  the  market  continue  as  it  is  now,"  says  our  Consul  at 
Kharput,  "  the  cultivation  of  opium  will  be  given  up,  and, 
consequently  the  province  will  be  deprived  of  the  benefit  of 
its  principal  article  of  export." 

The  Damascus  Liquorice  Trade. 

A  small  export  of  liquorice  (8,400  cwt.,  worth  2,000/.) 
was  effected  in  1891  from  Damascus,  whereas  in  1890  the 
article  does  not  figure  at  all  in  the  returns;  this  trade  is 
doomed  by  the  discovery  of  liquorice-root  of  a  superior 
quality  in  Asia  Slinor  aud  elsewhere. 


Tcxis. 

Drug  Imports. 

The  value  of  drugs  imported  into  Tunis  in  1891  amounted 
to  .34,987/.,  against  15,795/.  in  the  previous  year.  The 
improvement  in  this  article  may  be  attributed  in  a  great 
measure  to  the  increase  of  the  European  population 
throughout  the  regency,  and  also  to  the  fact  that  the  numbej- 
of  natives  who  seek  medical  treatment  by   Europeans  is 
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yearly  oii  the  iucroiise.  The  vahie  of  drugs  imported  from 
France  was  2S,(iOO/.,  the  balance  Ijeing  divided  between 
Italy  and  Malta. 

I  Olive  Oil. 

Tlie  new  I-'rencli  Ciisforas  law  favoiirin;^  Tunisian  agri- 
cultural products  has  given  a  decided  impetus  to  the 
olive-oil  exports,  wh'ch  in  1891  were  valued  at  207,920/. 
TIk-  return  for  the  previous  year  was  18o,319/.,  and  for 
1S89,  G9,7lt7/.  The  bulk  of  this  article  was  exported  to 
^Marseilles  and  Nice.  From  the  latter  place  it  is  reshijiped 
as  fine  salad  oil  to  America  and  Great  Britain. 

Most  of  the  oil  expoited  to  France  is  of  a  fine  quality 
intended  for  cooking  purposes  and  table  use.  On  the  other 
hand,  the  article  exjiorted  to  Great  Britain,  valued  at  about 
liOjOUO/.,  consisted  of  a  cheap  oil  for  industrial  i)urposes. 

Soap. 

The  manufacture  of  soap  is  an  industry  of  many  years' 
standing  tliat  has  prospects  of  development.  Shipments  are 
make  to  Malta,  Italy,  Turkey,  and  Tripoli.  The  article 
exported  to  the  latter  countries  iucludes  soaps  prepared  for 
the  Hammam  balhs,  and  scented  with  musk,  incense,  and 
other  favourite  P^astern  perfumes. —  Chemist  and  Dniyjist. 

COCAINE-MAKIXG    IX    PeRU. 

In  an  official  report  on  the  trade  of  Caliao  (Peru),  which 
has  just  b.-en  issued,  the  name  of  one  German  firm  ( iJernard 
Pruess)  is  given  as  the  manufacturer  of  crude  cocaine  at  that 
port.  The  leaves  used  in  tiie  preparat'ou  of  the  article  are 
those  from  the  province  of  Huanoco,  and  the  exports  of 
cocaine  during  1892  amounted  to  2,672  lb.  (value  ]6,362/.'> 
to  London,  9:?2  lb.  (\aluo  5,711/.)  to  Hamburg,  and  221  lb. 
(1,350/.)  to  New  York— a  total  of  3,825  lb.,  worth  23,423/. 
We  believe  that  there  are  at  least  three  or  four  manu- 
facturers of  cocaine  in  Peru  in  addition  to  the  firm  named, 
and  that  the  export  figures  represent  their  aggregate 
output. — Ibid. 

Metals  in  Australia. 
In  a  recent  oSicial  report  on  the  mineral  wealth  of  Aus- 
tralasia the  following  particulars  are  given  concerning  metals 
of  interest  to  the  chemical  trade  : — Antimony  :  SoBie  lodes 
with  occasionally  large  bodies  of  ore  have  been  found  in 
the  Kempsey  division  of  New  South  Wales,  about  300  miles 
north  of  Sydney,  and  1,580  tons  of  this  mineral  were  won 
in  1891  in  that  of  Armidale,  50  m'les  further  north.  Forty- 
five  assays  were  made  during  the  year  by  the  Government 
Mines  Department,  the  percentage  of  antimony  ranging 
from  26  "80  to  70-82  per  cent.,  with  traces  of  gold  and 
silver  in  nine  instances.  Bismuth  :  During  the  year  28  assays 
were  made  for  bismuth  from  Hillgrove,  Pambula,  Oban, 
and  Wyndham,  Xew  South  Wales,  yielding  from  1'45  to 
25  per  cent,  of  metallic  bismuth,  and  in  one  case  as  much 
as  10  dwt.  21  grains  of  gold  and  11  o/.  6  dwt.  11  grains 
of  silver  per  ton.  Mercury:  In  May  1891,  cinnabar  was 
found  in  a  lode  deposit  near  Bengara,  about  350  miles 
north  of  Sydney ;  in  alluvial  form  it  had  been  known  to 
exist  many  years  previously.  The  cinnabar  is  distributed 
through  the  mass  in  small  spots  from  the  size  of  a  pin's 
head  to  that  of  a  pistol  bullet.  No  bulk  tests  have  been 
made  to  give  reliable  data,  but  three  assays  showed  0*63, 
0"G5,  andO'Ol  per  cent,  of  metallic  mercury  respectively. 
Estimating  the  market  price  of  cinnabar  at  157/.  per  ton, 
that  contained  in  this  deposit  would  not  pay  working 
expenses  unless  concentrated  by  some  cheap  process. 
Platinum  :  Platinum  has  been  found  at  Broken  Hill  in  con- 
centrates assaying  from  9  dwt.  18  grains  to  16  dwt.  7  grains 
per  ton,  and  in  the  Richmond  district,  .some  40  miles 
distant,  concentrated  beach  sand  has  yielded  4  •  3  per  cent,  of 
platinum  and  15*38  per  cent,  of  tin. — Ibid. 

The  MANrFACTirRE  of  Bronze-Powder  ix  Germaxt. 

In  the  cities  of  Fuerth  and  Nuremberg,  in  Bavaria, 
nearly  a  hundred  establishments  are  engaged  in  the  manu- 
facture of  bronze-powder,  which  is  exported  thence  all  over 
the  world.  Bronze-powder  is  composed  of  copper,  tin,  zinc, 
and  antimony,  melted  in  proper    proportions  and  cast  first 


into  rods  cf  .^  inch  in  diameter  and  about  3  feet  long. 
These  rods  are  rolled  until  about  2  inches  wide,  and  then 
cot  into  suitable  lengths  for  handling.  The  pieces  are 
beaten  very  thin  by  hammers,  and  are  taken  to  the  sulphuric- 
acid  bath,  where  each  sheet  is  washed  to  remove  all 
impurities,  rust,  and  dirt.  After  being  thoroughly  dried 
the  sheets  are  again  hammered  by  steam-hammers  until  the 
limit  of  thinness  is  reached.  The  sheets  are  next  cut  up 
into  small  particles  by  shears,  and  become  known  as 
clippings.  These  are  now  ready  for  the  stamp-mills,  which 
are  run  in  batteries,  enabling  one  man  to  run  or  attend 
fifty  or  more.  When  sufficiently  pulverised,  the  powder  is 
sifted.  The  heavier  anfl  better  qualities  go  to  one  receptacle 
and  the  inferior  grades  to  another.  The  cheaper  qualities 
are  mixed  with  qtuirtz-powder  to  enable  them  to  be  sold 
cheaply.  The  expense  of  manufacturing  bronze-powder 
rests  largely  in  the  production  of  the  clippings,  a  great  deal 
of  hand  work  being  required.  Lately,  some  firms  in  the 
L^nited  States  have  begim  the  manufacture  of  bronze-powder, 
and  have  purchased  the  raw  material  in  Bavaria.  This  has 
exited  fears  that  ultimately  the  manufacture  will  be  suc- 
cessfully installed  in  America  2nd  the  German  business 
broken  up.  In  order  to  prevent  this,  the  manufacturers 
of  bronze-powder  have  agreed  not  to  sell  any  clippings  to 
be  exported  to  the  United  Stfites,  except  through  a  committee 
and  at  the  price  of  about  l.v.  3f/.  per  lb.,  which  will  virtually 
stop  the  denumd. — Ibid. 


GENERAL   TRADE  NOTES. 

IxsECTs  OX  Frcit  Tree.s. 

The  Board  of  Agriculture  have  issued  a  leaflet  calling  the 
attention  of  fruit  farmers  to  the  caterpillars  which  are  said 
to  be  observable  in  alarming  numbers  in  many  orchards  and 
fruit  plantations,  especially  on  apple  and  damson  trees, 
eating  the  fonning  fruit  and  the  leaves. 

The  caterpillars  at  first  are  greyish,  and  so  small  as  to 
escape  notice  unless  attention  is  specially  directed  to  them. 
In  their  later  stages  the  caterpillars  are  light  green,  and 
nearly  |  inch  long. 

First. — Syringing  the  trees  has  proved  advantageous  in 
many  places  in  previous  seasons.  Large  old  apple  trees  are 
beyond  the  reach  of  ordinary  garden-engines  used  for  this 
purpose,  and  it  is  only  in  hop-gro\ving  districts  where  hop- 
washing  machines  are  generally  used  that  systematic 
syringing  of  large  standard  trees  has  been  adopted. 

The  mixtures  for  syringing  fruit  trees  are — 

1.  The  extract  of  10  lb.  of  quassia,  obtained  by  boiling 
quassia  in  water,  to  100  galls,  of  water  and  7  lb.  of  soft 
soap. 

2.  The  extract  of  5  lb.  of  quassia  to  100  gails.  ox 
water,  with  6  lb.  of  soft  soap  and  4  pints  of  paraffin,  well 
stirred. 

3.  The  extract  of  5  lb.  of  quassia  to  100  galls,  of  water, 
with  6  lb.  of  soft  soap  and  4  pints  of  Calvert's  carbolic  acid. 
No.  5. 

4.  8  lb.  of  soft  soap  and  2  lb.  of  finely-ground  hellebore, 
and  a  quart  of  paraffin,  boiled  and  well  stirred  together. 
This  is  sufficient  for  100  galls,  of  water. 

The  soft  soap  is  dissolved  in  a  tub  with  hot  water.  The 
quassia  chips  are  boiled  in  water  and  put  into  another  tub. 
Where  paraffin  is  used  it  should  be  well  stirred  up  v.ith 
boiling  soap-and-water  before  it  is  mixed  with  the  cold  water. 
Water-carts,  ordinary  barrels,  or  wine  casks  set  upon  frames 
with  wheels,  should  be  brought  full  of  water  to  where  the 
materials  are  being  prepared,  either  at  the  farm-buildings  or 
in  an  extemporised  shed  with  a  copper  in  it,  and  the  requisite 
amount  of  dissolved  soap  and  other  ingredients  added.  The 
Eclair  and  oth.r  similar  hand-machines  can  be  used  for  small 
apple  trees,  plum  and  damson  tree?,  and  for  filbert  and  cob 
nut  tree",  which  are  also  badlj-  infested. 

It  is  important  that  syringing  should  be  done  at  once,  as 
to  be  e9"ective  it  must  be  commenced  early.  Directly  there 
are  signs  of  infestation  the  process  should  be  begun.  As 
the  hatching-out  of  the  caterpillars  is  not  simultaneous, 
but  is  extended  over  some  days,  the  syringings  must  be 
renewed. 
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Secondli/. — The  arsenical  insecticides  used  extensively 
in  the  United  States  and  Canada  have  not  been  generally 
adopted  in  this  country  on  account  of  their  poisonous 
properties.  The  time  has  now  arrived  when  they  should  be 
fully  tried. 

There  are  two  special  substances  of  this  nature.  The 
one,  "  Paris  green,"  or  "  emerald  green,"  is  strongly 
recommended  by  several  American  and  Canadian 
entomologists. 

Professor  Liutner,  the  Entomologist  of  the  State  of  New 
York,  says  that,  in  his  opinion,  fruit-growers  who  do  not 
use  Paris  green  as  a  remedy  against  caterpillars  infesting 
fruit  trees  are  guilty  of  culpable  negligence.  Professor 
Lintner  believes  that  the  produce  of  fruit-land  may  be 
doubled  by  the  judicious  use  of  this  substance. 

A  full  trial  of  this  is  urged.  Care  must,  however,  be 
taken  to  observe  strictly  the  regulations  laid  down  for  its 
use,  or  injury  will  be  caused  to  the  foliage  and  blossoms. 

The  latest  advice  from  experienced  practical  entomologists 
is  to  put  1  lb.  of  the  Paris  green,  in  the  form  of  paste, 
which  is  far  better  than  powder,  into  from  1G5  to  200  gallons 
of  water. 

The  mixture  must  be  kept  well  stirred  in  order  that  the 
solution  may  be  maiutained  at  a  uniform  strength. 

The  object  is  not  to  dislodge  the  caterpillars,  but  to 
poison  their  food  with  the  arsenical  solutions,  which  should 
fall  like  gentle  rain  upon  the  leaves  and  blossoms.  For 
this  purpose  fine  "  rose "  jets  should  be  used.  Riley's 
"  cyclone  nozzle "  is  used  in  America.  The  Vermon.l 
nozzle  is  also  a  good  distributor. 

The  other  arsenical  compound  is  "  London  purple," 
obtained  in  the  manufacture  of  aniline  dyes,  and  composed 
of  lime  and  arsenious  acid. 

Gold  in  Russian  Copper  Ore. 

The  copper  oie  from  the  Caucasian  mines,  vhich  is 
smelted  and  wrought  at  the  works  of  IMessrs.  Siemens 
JJrothn-s  at  Kedabek,  in  th 2  Caucasus,  has  recently  been 
found  to  contain  a  considerable  percentaa^e  of  guld. — 
Standard. 

The  Nitre  Industry. 

Zeits.  des  landw.  Central- Ver.  dcr  Prov.  Sachsen. 
1893,  43. 

The  nitre  question  has  ertered  upon  a  new  phase,  inasmuch 
as  producers  have  hit  upon  the  plan  of  re-extracting  the 
residues  accumulated  I'rom  previous  operations.  Owing  to 
imperfect  working  a  certain  proportion  ofniire  was  left  in 
these  residues,  mixed  with  all  the  less  soluble  salts  such  as 
saltpetre.  But  whilst  the  former  contains  16|  per  cent,  of 
nitrogen,  the  latter  contains  only  13 '8  per  cent,  of  nitrogen, 
and  hence  the  percentage  of  nitrogen  will  be  reduced  in 
the  mixture  of  the  two.  Prof.  Miircker,  of  the  Agri- 
cultural Cheiaical  Laboratory  in  Halle,  tested  in  the  last 
year  361  samples  of  nitre,  of  Avhich  79  contained  less  than 
15  •J  per  cent,  of  nitrogen,  and  some  as  little  as  14 '4  per 
cent.  Prof.  Miircker  speaks  very  emphatically  as  to  the 
abolition  of  the  "  Hamburg  test,"  by  which  nitre  is  generally 
sold,  since  in  this  test  moisture,  chloride,  and  sulphate  are 
deducted  from  tlie  weight  of  substance  taken  and  the  dif- 
ference assumed  to  be  sodium  nitrate,  and  hence  the  presence 
of  potassium  nitrate  escapes  detection. — H.  A. 

Copper  in  Tasm.aj^ia. 

It  would  appear  from  the  report  of  Dr.  E.  D.  Peters,  jun., 
on  the  Mount  Lyell  Company  that  Tasmania  may  yet  be  an 
important  producer  of  copper.  lie  says  that  there  are 
several  bodies  of  barren  iron  pyrites  in  the  world  as  large 
or  larger  than  this  one,  but  its  only  competitor  among  the 
valuable  pyrites  bodies  of  the  world  is  the  Rio  Tinto  mine 
in  Spain,  which  is  three  or  four  times  as  large  as  the  Mount 
Lyell  mine,  but  only  one-third  as  rich.  He  also  says  that, 
after  making  deductions  for  poor  parts  of  the  ore  body, 
there  are  several  million  tons  of  good  ore  available  above 
the  present  drainage  level  of  the  valley,  which  can  be 
extracted  by  simple  quarrying  and  without  cost  of  pumping 
ovhoistiug.—Etisf.  and  Mining  Journu/. 


The  Chinese  Tp.ade  in  Aniline  Colours. 

According  to  the  Journal  des  Mines  for  the  20th  April 
the  importation  of  aniline  colours  into  China  is  increasing 
every  year.  The  colour  most  in  demand  is  scarlet,  which 
is  used  for  dyeing  paper  and  cotto.n.  Yellow  is  little  used  ; 
it  is  the  imperial  colour,  and  it  is  only  employed  in  the 
imperial  workshops.  For  this  article  great  attention  should 
be  paid  to  the  labels  and  description  under  which  it  is 
introduced  and  brought  under  the  notice  of  Chinese  pur- 
chasers. Shanghai  is  still  the  centre  for  the  importation  of 
colours ;  this  trade  is  in  the  hands  of  German  houses, 
although  all  the  products  introduced  are  not  of  German 
origin  ;  they  also  come  from  England,  Belgium,  and  France. 
— Board  of  Trale  Journal. 

The  New  French  Tariff  and  Foreign  Trade. 

The  Tariff  Act  passed  in  France,  February  1st,  1892, 
by  M'hich  the  duties  on  many  classes  of  merchandise  were 
greatly  increased,  has  caused  a  pronounced  falling  off  in 
the  foreign  trade  of  that  country,  as  is  shown  by  the  value 
of  the  imports  and  exports  during  the  first  two  months  of 
the  present  j'ear  and  compared  with  those  of  1892.  The 
total  value  of  imports  this  year  was  637,764  francs,  asainst 
961,862  francs  in  1892.  Exports,  however,  showed  little 
change,  the  values  being  489,604  francs  in  1893,  and  496,782 
francs  in  1892. — Eng.  and  Mi7iing  Journal, 

Deep-Lying  Phosphates  in  Florida. 

The  last  report  of  the  State  Chemist  of  Florida,  Mr. 
Norman  Robinson,  notes  that  indications  derived  from 
artesian  wells  and  other  deep  borings  have  been  confirmed 
by  later  investigation  and  justify  the  belief  that  there  is  a 
bed  of  pebble  phosphate  underlying  a  considerable  part  of 
the  State.  The  depth  at  which  this  bed  is  found  varies 
from  125  ft.  to  300  It.,  and  its  thickness  fron:  25  ft.  to  50  ft. 
When  the  easily  worked  surface  deposits  are  exhausted, 
Mr.  Robinson  believes  that  these  deep  deposits  will  be 
mined  and  furnish  an  abundant  supply. —  Ibid. 

Mineral  and  Metal  Exports  and  Imports  op  Spain 
DURING   1892. 

During  the  year  the  exports  of  ores  of  iron,  lead,  man- 
ganese, and  pyrites  showed  a  marked  increase  over  the 
corresponding  movement  in  1891  ;  while  the  exports  of 
copper  ore  showed  a  considerable  decrease,  as  did  likewise 
the  exports  of  pig  iron  and  mercury.  The  imports  of 
coke  were  49,128  tons  less,  and  of  iron  and  steel  26,000 
tons  less  than  in  1891.  The  imports  of  coal,  tin-plate,  and 
pig  tin  showed  a  slight  increase.  On  the  whole,  it  may  be 
said  that  trade  in  the  articles  named  has  been  steady,  as, 
indeed,  might  be  expected  from  the  slowness  of  that 
country  to  adopt  improvements.  Leading  articles  of  import 
in  1892  were  :  Coa',  1,688,537  tons  ;  coke,  178,872  tons; 
iron  and  steel,  71,836  tons.  The  exports  included  4,773,827 
tons  iron  ore;  512,015  tons  copper  ore;  454,451  tons 
pyrites;  153,859  tons  lead;  1,643,731  kilogs.  quicksilver. — 
Ibid. 

Chemical  Analysis  at  the  Chicago  Exhibition. 

One  of  the  most  interesting  exhibits  in  the  Department 
of  Mines  and  Mining  will  be  the  Analytical  Laboratory  in 
the  south-east  corner  of  the  gallery  in  the  Mining  Building. 
The  determination  of  ores  of  commerce,  the  composition  of 
alloys  and  metals,  and  complete  analysis  of  all  commercial 
products  will  form  the  exhibit,  which  is  to  continue  through- 
out the  entire  length  of  the  Fair.  The  latest  volumetric  and 
gravimetric  systems  of  analysis  and  also  fire  assaying  will 
be  employed.  The  object  of  the  laboratory  will  be  a  practi- 
cal exhibit  of  the  analytical  methods  used  in  inorganic 
chemistry.  Work  will  be  done  for  the  entire  Fair ;  and 
should  not  enough  material  be  had  from  exhibitors,  work 
will  be  taken  in  from  the  outside.  All  experiments  will  be 
made  as  interesting  as  possible,  and  the  determination  of 
rarer  metals  will  receive  a  goodly  portion  of  the  chemists' 
time.  The  title  of  chemist  and  ass.ayer  to  the  Fair  belongs 
to  Mr.  J.  S.  Cory,  a  prominent  chemist  of  Chicago,  the 
position  being  purely  honorary'.     !Mr.  Cory  is  a  graduate  of 
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Sheffield  Scientific  School,  V;ile  College,  and  spent  three 
years  in  Gernumy  under  Kresenius,  of  Wiesbiiden.  Mr. 
Eniil  Furste,  ii  grudnate  of  IJerlin,  will  be  assistuut  cheiui>t. 
Several  colleges  will  send  younj;  men  to  act  as  assistants, 
arrangements  having  been  made  for  two  men  each  month. 
Exhibitors  will  do  well  should  they  give  their  patronage  to 
this  most  interesting  branch  of  the  Fair.  As  perfect  an 
analysis  of  products  of  any  kind  will  be  made  as  is  possible. 
Mr.  Cory,  whose  olhce  is  in  the  I'uity  Building,  Chicago, 
will  be  pleased  to  answer  any  question  put  to  him  concerning 
the  Fair  Laboratory. — Iliid. 

Fuller's  Earth  at  Drx.viXG. 

The  village  of  Dunning,  near  Crieff,  has  a  new  industry 
■within  its  borders,  for  there  the  Scottish  Fuller's  Earth  Com- 
pany have  taken  up  their  head(iuarters,  and  are  working  a 
bed  of  fuller's  earth  in  the  neighbourhood.  This  bed  is  on 
Lord  K olio's  estate,  and  was  discovered  thirty  years  ago 
when  Duncrub  House  was  being  built.  The  nature  of  the 
deposit  was  recognised.  Dr.  John  Clark,  late  of  Hertford 
Street,  London,  became  much  intersted  in  the  discovery, 
and  introduced  it  to  the  notice  of  the  late  Dr.  Percy,  the 
metallurgist,  Sir  Alfred  tiarrod  being  consulted  as  to  its 
utility.  The  result  proved  that,  after  various  manipulations, 
the  earth  can  be  produced  free  from  mechanical  impurities, 
and,  what  is  still  more  rare,  it  possesses  a  delicate  flesh  tint. 
The  company,  which  has  been  formed  under  the  manage- 
ment of  the  Hon.  Bernard  Kollo,  has  laid  down  extensive 
machinery  and  plant  for  the  purification  of  the  earth.  The 
tank-room  contains  five  settling-tanks,  80  feet  long  by 
9  feet  broad,  the  rest  of  the  accommodation  being  occupied 
by  kilns,  boiler-house,  engine,  &c.  There  is  also  a  packing- 
house 84  feet  in  length,  and  in  the  village  of  Dunning  there 
is  a  large  kiln-drying  and  finishing  mill.  The  chief  difficult)' 
hitherto  experienced  has  been  the  unwillingness  of  the 
railway  companies  to  adjust  their  rates  so  as  to  place  Dun- 
ning on  equal  terms  to  compete  with  Bath.  The  rates  have 
now  been  slightly  reduced. — Chemist  and  Druggist. 


BOARD  OF  TRADE  RETURNS. 

SCMMAET   OF   IMPORTS. 


Month  ending  29th  April 


18f3. 


Metals 

Chemicals  and  dyestuSs 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


1,837,214 

£ 

1,599,233 

586,8  tS     ! 

490,855 

C08,168     ' 

550,130 

3,135,085 

1,M1,635 

31,920,272 

32,125,359 

SuioiART  OF  Exports. 


Month  ending  29th  April 


1893. 


Metala  (other  than  machinery)  .... 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  yalue  of  all  exports 


£ 

3,179,216 

£ 
2,622,875 

677,211 

818,711 

2,163,592 

2,536,100 

17,S'65,876 


16,617.977 


Imports  o»  Oils  fob  Month  kkding  29th  April. 


Articles. 


Quaatities. 


1892. 


1893. 


Values. 


18(2. 


18f3. 


Cocoa-nut. 

Ohve 

Palm 


Cwt, 
Tuns 
Cwt, 


14,015 

1,970 

lll,0tJ9 


Petroleum Gall.    10,493,718     9.333.010 

Seed  Tons  ,         1,972 

Train,  &c Tuns]  587 

Turpentine Cwt.  I       19,259 

Other  articles  . .  Value  £  1 


Total  value  of  oQs  , 


£ 

£ 

5,9  JC 

16,3<*7 

7,695 

2,407 

71,965 

92,703 

82.301 

130,130 

106,222 

9.333.010 

222,377 

165,118 

2.262 

48,373 

55,805 

1,5S0 

12,519 

30,398 

11,212 

22,922 

12,343 

•• 

80,185 

80,139 

608.168 

550,430 

Imports    of    Raw   Material   for   Non-Textilb 
Industries  for  MoNin  ending  29th  April. 


Articles. 


Quantities. 


1892. 


1883. 


Values. 


1892. 


18f3. 


Bark,  Peruvian  . .    Cwt. 
Bristles Lb. 


Caoutchouc.. 


Gum : — 
Arabic. 


Cwt. 


Lac,  kc 

Gutia-percha  . 

Hides,  raw : — 
Dry 

Wet 

Ivory 


Manure : — 
Guano Tons 

Bones „ 

Mtrateof  soda.        „ 

Phosphate  of  lime    „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto » 

Palp  of  wood  ....       M 

Kosin Cwt, 

TaUow  and  stearin     „ 

Tar Barrels 

Wood:— 
Hewn Loads 

Sawn » 

Staves » 

Mahogany Tons 

Other  articles. . .  .Value  £ 


9,075 

144,703 

20.915 

4,636 

19,370 

5,844 

42,904 

38,010 

1,246 

1478 

11,042 

21,863 

22,030 

43,651 

3,349 

16,310 

13,341 

166,286 

122,519 

1,275 

219,072 

211,333 

11,734 

6,SS3 


8,007 
305,186 


£ 

21,613 


21,753 


21,224        £03,159 


6,681 

18,270 

1,024 

34,14:5 
33,643 

558 

2,676 
2,683 
5,171 


12,830 
75,204 
70.847 

110,049 
82,064 
62,126 

9,411 
50,010 
196,S26 


14,911 

48.801 

73,102 

59,110 

319 

29,529 

18,185 

74,796 

18,361 

69,099 

101,625 

34.344 

148,369 

157.406 

2,660 

709 

153,167 

372,004 

165,039 

492,112 

8,321 

66,962 

8,445 

62,521 

.. 

755,671 

£ 

11,616 

47,899 
286,966 

13,368 
80,875 
10,871 

93,  ne 

07,772 
25,452 

10,208 
12,539 
53,675 
24,466 
76,179 
1,890 
87,921 
99,812 
22,299 
209,862 
1,517 

288,180 
359,780 
52.673 
78,225 
920,70 1 


Total  value , 


3,138,986 


2,941,535 


Besides  the  above,  drugs  to  the  value  of  80,333?.  were  imported. 
,s  against  81,277?.  in  AprU  1892, 
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Impobts  of  Metaxs  fob  Mo>'th  ending  29th  Apeii.. 

ExpoBTs  OF  Metats  (otheb 

THAN    MaCHINKBT)    FOB 

Quantities. 

Values. 

Month  ending  29th  April. 

Articles. 

Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

1892. 

1893. 

1892. 

1893 

Copper : — 
Ore Tons 

Regulus „ 

Un wrought   ....      „ 

Iron : — 
Ore 

Bolt,  bar,  &c 

S  teel,  un  wrought . .      „ 
Lead,  pig  and  sheet      „ 

Pyrites , 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 
Total  value  of  metala 


11,391  4,112 

11,562  8.291 

2,329  2,382 


311.713 
3,446 

352 

18,454 

62,691 

137,435 

4^5,948 
3,424 


323,127 
2,521 

391 

14,822 

56.496 

45,140 

70,424 
3,951 


£ 

82,178 

294,529 
109,842 

230,810 
28,058 

3,596 

203^76 

109,986 

12.260 
327,746 
213,097 

79,087 
142,355 


£ 

23,525 

204,118 
112,64  i 

217,141 
20,691 

3,830 

147,450 

96,066 

3,766 

248,714 

328,466 

69,828 

122,944 


1,837,214  ;  1,599,233 


Imports  of  Chemicals  and  Dyestuffs  fob  INIonth 
ENDING  29rH  ^Vpril. 


Articles. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal  Cwt, 

Cutch  and  gambler  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarin „ 

Other  

Indigo   Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


Quantities. 

Values. 

18f2. 

1893. 

1892. 

1893. 

5,503 

6,919 

£ 

2,997 

£ 

5,828 

36,071 

22,310 

17,129 

8,414 

59,036 

34.685 

16,669 

7,919 

.. 

.. 

115.593 

92,034 

3(33 

289 

2,273 

1,666 

2,481 

2,529 

57,032 

56,888 

,, 

^ , 

14,263 

12,865 

.. 

.. 

20,126 

25,769 

•• 

" 

1,439 

1,179 

2,287 

2,339 

39,044 

41,781 

30.882 

12,578 

25.804 

10,638 

4,.356 

5,108 

61,487 

62,674 

•• 

212,992 

163.200 

536,848        490,855 


Exports  of  Drugs  and  Chemicaxs  fob  Month  ending 
29th  April. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

462,650 
114,588 

647  179 

£ 

169,344 

45,149 

£ 

202  445 

Bleaching  materials    „ 

143,934 

59.739 

Chemical  manures.  Tons 

23,006 

24.791 

159.809 

188,709 

Medicines Value£ 

.. 

,, 

82,214 

87,210 

Other  articles  ...        „ 

•• 

217.695 

280,608 

Total  value 

•• 

•• 

677,211 

818,711 

Brass Cwt.  8,496  8,913 

Copper : — 

IJnwrought ,  79,662  57,595 

Wrought „  27,007  <  28,925 

Mixed  metal ,  26,869  24,943 

Hardware Value  £  . .  . . 

Implements , 

Iron  and  steel Tons  223,518  252,159 

Lead 4,973  2,913 

Plated  wares . . .  Value  £  .        .,  . . 

Telegraph  wires         „  . .        I  . , 

Tin Cwt.  8,591  6,965 

Zinc ,  21,742  20,567 

Other  articles  ..  Value  £  ..        ■ 

Total  value . .  . . 


£ 

38,254 


194.669 
80,395 
67,883 

181,401 

112,499 

1,835,715 

61,518 

21,060 

447,883 
40,719 
20,245 
76,975 


£ 

35,213 


140,957 
83,719 
59,509 

162,857 

94,875 

i  1,821,265 

I       35,523 

I 

I       26,179 

I 

43,475 

33.659 

17.198 

63,446 


3,179,216  I  2,622,875 


Exports  of  Miscellaneous  Abticles  for  Mosth 
ENDING  29th  April. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...        „ 

Stoneware 

Glass: — 
Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds 

Leather : — 
Uuwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yds. 

Painters'  materials  Val.  £ 

Paper CAvt. 

Rags Tons 

Soap Cwt. 

Total  value 


622,800        858,700 


1,422,500 
34^978 


191.468 

7,446 

62,559 

21,514 

11,818 


1,466,600 
39,461 


125,087 

7,292 

57,080 

19,918 

11,568 


5,906  5,366 

l,155A0O  1,306,900 

79,457  80,217 

4,606  5,057 

48,359  ,       41,722 


£ 

15,144 

83,352 
27.387 
97.582 
66,038 
123,256 
151,867 
13,696 

11,390 
16,659 
29,811 
16.575 

112,211 
21,582 

117,476 
49,350 

118,335 

131.991 
31,858 
52,142 


2,463,592 


£ 

2i>,792 

75.258 
27.961 
93.312 
67,096 
131,290 
150,176 
14,695 

6,371 
19,031 
86,092 
16,577 

110,177 
23,010 

118,705 
54,.369 

128,402 

126,259 
40,426 
48,705 


2,586,400 
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iWontl)!)?  ^patent  li^t 


•  The  dates  Riven  are  the  dates  of  the  Official  Journals  in 
wliich  acceptances  of  tlie  Complete  Specifications  are  advertised. 
Completo  8pt«cificfttions  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
wilbiu  two  months  of  the  said  dates. 


I,— GENERAL  PLAXT,  APPARATUS,  ajid 
MACHINERY. 

AlTLICATIOXS. 

7763.  W.  Donaldson.  Improvements  in  apparatus  for 
the  evaporation  of  liquids.     April  17. 

7012.  T.  R.  Murray.  Improvements  in  pumps  for 
pumping  or  compressing  gases  or  vapours.     April  19. 

8125.  W.  H.  Webb.  Improvements  in  or  connected  with 
apparatus  for  cooling  liquids.     April  22. 

8134.  R.  S.  Brownlow.  Improvements  in  apparatus  for 
heating  feed  water,  applicable  also  for  evaporating  and  for 
cooling  or  condensing.     April  22. 

8124.  F.  :M.  Robertson,  W.  S.  Miller,  and  H.  S.  Fearon. 
Improvements  in  the  process  of  and  apparatus  for  evaporat- 
ing or  drjing.     April  26. 

8646.  C.  Huelser. — From  A.  Bloch,  Germany.  Process 
and  appliance  for  mixing  gases  with  liquids,  especially 
carbonic  acid,  with  water  for  baths  and  the  like.     April  29. 

8817.  E.  Ruud.  Improvements  in  automatic  distilling 
apparatus.     Complete  Specification.     May  2. 

9006.  ().  Guttmann.  Improved  apparatus  for  concen- 
trating and  distilling  liquids.     May  5. 

9147.  J.  Bouvier.     Improvements  in  filters.     May  8. 

9514.  G.  Siebert.  Improvements  in  evaporating  and 
concentrating  apparatus,  particularly  applicable  for  concen- 
trating sulphuric  acid.     Complete  Specification.     May  12. 

9538.  ¥..  Schindeler.  Improvements  in  centrifugal 
apparatus  for  extracting  liquid  from  solid  matter  for 
filtering  and  other  similar  purposes.     May  12. 


CoMPLETB  Specifications  Accepted.* 

1892. 

9499.  \V.  J.  Mirrlees  and  D.  Ballinghall.  Apparatus 
for  evaporating,  concentrating,  and  distilling  liquids. 
April  26. 

10,126.  D.  Wickham.  Improvements  connected  with 
apparatus  for  aerating  malt  and  other  liquors  and  liquids. 
ISl&j  3. 

10,595.  A,  Chapman.  Improvements  in  apparatus  for 
evaporating  or  concentrating  alkaline  or  other  solutions. 
April  26. 

11,078.  E.  Schellerrer.  Improvements  in  couplings  for 
pipes  for  conveying  heating  liquids  and  for  similar  uses. 
April  26. 

11,705.  E.  J.  Barbier.  Method  and  apparatus  for 
distilling,  separating,  and  concentrating  acids  of  mixed 
liquids,  and  treating  substances  in  solution.     May  17. 

20,541.  J.  Whyte,  H.  Whyte,  and  A.  W.  Cooper. 
Evaporative  condensers.     ]SIay  3. 

21,264.  E.  Hesketh  and  A.  Marcet.  Apparatus  for 
producing  cold.     May  3. 


Process  and  apparatus 


1893. 
1297.  G.  Schmidt  and   K.   Loh. 
for  i)urifying  water.     April  20. 

6441.  G.  Sinclair.     Improvements  in  boilers  for  boiling 
or  chemically  treating  fibrous  materials.     May  10. 


II.— FUEL,  GAS,  AND  LIGHT. 

Applications. 

7908.  W.  L.  Malcolmson.     Improved  fuel.     April  20. 

8040.  D.  Vr.  Nightingale  and  S.  G.  Wicking.  An 
improved  fuel.     April  20. 

8318.  H.  M.  Merry.     An  improved  firelighter.     April  25. 

8:571.  L.  L.  Merrifield,  J.  T.  Westcott,  and  W.  H. 
Pearson,  jun.  Improvements  in  apparatus  for  the  manu- 
facture of  carburetted  water-gas.  Complete  Specification. 
April  25. 

8499.  E.  Hedges.  Improvements  in  the  manufacture  of 
fire-lighters.     April  27. 

8510.  J.  Moeller.  A  process  for  the  manufacture  of  oil- 
gas.     April  27. 

8559.  J.  Addie,  J.  C.  Cunninghame,  and  W.  Macfarlane. 
Improvements  in  the  production  of  ammonia  and  cyanogen 
and  compounds  of  ammonia  and  cyanogen.     April  28. 

8650.  P.  H.  Bracher.  Improvements  in  or  relating  to 
fuel  particularly  applicable  for  lighting  fires.     April  29. 

8759.  J.  H.  K.  Dinsmore.  Improvements  in  and 
connected  with  the  manufacture  of  illuminating  gas. 
May  2. 

9141.  J.  Laing.  Improvements  in  the  manufacture  of 
gas  from  mineral  or  other  oils  and  in  apparatus  therefor, 
ilay  8. 

9177.  W.  P.  Thompson.  Improvements  in  separating 
gases  of  different  specific  gravities,  and  in  apparatus 
therefor.     May  8. 

9230.  W.  H.  Telford.  Improvements  in  or  connected 
with  the  construction  of  coke-ovens.     May  9. 

9274.  W.  F.  Stanley.  Improvements  in  mantles  for 
incandescent  lighting  by  gas.     May  9. 

9634.  W.  Foulis  and  C.  Hunt.  Improvements  in 
apparatus  for  purifying  coal-gas  from  sulphur.     May  13. 


CoMPLBTE  Specifications  Accepted. 
1892. 

9265.  F.  B.  Hill  and  R.D.Brett.  Improvements  relating 
to  the  utilisation  of  liquid  hydrocarbons  for  lighting  and 
heating  purposes,  and  to  apparatus  therfor.     May  17. 

11,102.  R.  B.  Anderson.  Furnaces  for  heating  gas 
retorts.     April  20. 

11,809.  S.  Marcus  and  E.  F.  Bothe.  Improvements  in 
air  and  gas  carburetting  apparatus.     April  26. 

12,390.  S.  Pitt. — From  C.  Heinzerling.  Process  for  the 
separation  and  recovery  of  benzol,  alcohol,  ether,  and  other 
easily  volatile  substances  from  air  or  other  gas.     May  17. 

12,441.  H.  H.  Lake. — From  W.  W.  Harris.  Manu- 
facture of  gas.     May  10. 

23,419.  J.  Gray.  Apparatus  for  the  manufacture  of 
gas.     May  3. 

1893. 

5806.  J.  West.  Improvements  in  machinery  or  apparatus 
for  charging  and  drawing  gas  retorts.     April  26. 

6142.  W.  F.  Richie. — From  J.  B.  Archer.  Process  of 
manufacturing  gas.     April  26. 
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IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

8093.  H.  E.  Newton. — From  the  Farbenfabriken  vormal-^ 
F.  Baj'er  &  Co.,  German}'.  The  manufacture  or  production 
of  dyestuffs.     April  21. 

8184.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  of  new  sulpho- 
acids  of  phenylrosinduline  and  analogues  and  homologues 
thereof.     April  22. 

8221.  W.  H.  Claus.  Manufacture  of  blue  colouring  matter 
containing  sulphur.      April  24. 

8511.  C.  D.  Abel.— From  L.  D.  Huguenin  aud  Co., 
Switzerland.  ^Manufacture  of  polyazo  colouring  matters 
derived  from  dioxydiphenylmethan  and  condensation 
products  of  formic  aldehyde  with  benzidine,  tolidine,  or 
dianisidine.     Complete  Specification.     April  27. 

8604.  J.  B.  F.  E.  Hoy.  An  improved  process  for  the 
purification  of  tanning  and  dye  extracts.  Complete  Specifi- 
cation. Filed  April  28.  Date  applied  for  28  October  1892, 
being  date  of  application  in  France. 

8771.  J.  Emmett.     Direct  woollen  black.     May  2. 

8824.  H.  E.  Xewton. — From  the  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  Improvements  in  the  manu- 
facture or  production  of  basic  compounds  derived  from 
pyrazine.     ^Nlay  2. 

8898.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  production 
of  colouring  matters  and  materials  therefor.     May  3. 

8973.  A.  Liebmann  and  A.  Studer.  Improvements 
relating  to  the  production  of  colouring  matters.     May  5. 

9182.  J.  C.  L.  Durand,  D,  E.  Huguenin,  and  A.  J.  J. 
D'Andiran.  ^Manufacture  of  new  colouring  matters  derived 
from  dioxydiphenylmethan.  Filed  May  8.  Complete 
Specification.  Date  applied  for  27  January  1893,  being 
date  of  application  in  France. 

9183.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
D'Andiran.  Manufacture  of  new  colouring  matters  derived 
from  the  condensation  products  of  formic  aldehyde  with 
benzidine,  tolidine,  or  dianisidine.  Complete  Specification. 
Filed  May  8.  Date  applied  for  27  January  1893,  being 
date  of  application  in  France. 


Complete  Specifications  Accepted. 
1892. 

10,138a.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  I\Ianufacture  of  a  new  class  of  basic  dyestuffs 
or  colouring  matters,  and  of  materials  and  intermediate 
products  relating  thert;to.     May  3. 

10,138b.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Improvements  relating  to  the  manufacture 
of  sulpho  acids  of  a  new  class  of  basic  dyestuffs  or  colouring 
matters,  and  of  materials  and  intermediate  products  relating 
thereto.     May  3. 

10,138c.  J.  Y.  Johnson. — From  The  Badische  Anilin  rmd 
Soda  Fabrik.  ^lanufacture  of  a  new  class  of  basic  dye- 
stuffs  or  colouring  matters,  and  of  sulpho  acids  thereof, 
and  of  materials  and  intermediate  products  relating  thereto. 
May  3. 

10,915.  Brooke,  Simpson,  and  Spiller,  Lim.,  and  T.  A. 
Lawson.  Partlj^  communicated  by  A.  G.  Green.  Manu- 
facture of  azo  colouring  matters.     April  26. 

11,395.  B.  Willcox.  From  The  Farbenfabriken  vormals 
F.  Bayer  aiid  Co.,  Germany.  Improvements  in  the  pro- 
duction of  azo  colours  on  fibre.     May  17. 

11,522.  B.  Wilcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co .  Manufacture  of  dihydroxynaphthalene 
sulpho  acids.     May  10. 


11,533.  B.  Willcox. —  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  of  new  colouring  matters. 
May  10. 

11,865.  B.  Willcox. —  From  The  Farbenfabriken  vormal;* 
F.  Bayer  and  Co.  Manufacture  and  production  of  naphtha- 
lene sulpho  acids.     May  10. 

11,876.  B  Willcox. — From  The  Farbenfabriken  vormal* 
F.  Bayer  and  Co.  Manufacture  and  production  of  new 
basic  colouring  matters.     ^lay  10. 

12.579.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Manufacture  and  production  of  anthra- 
quinone  derivatives.     May  17. 

12.580.  B.  Willcox. — From  The  Farbenfabriken  vormal:* 
F.  Bayer  and  Co.  Manufacture  and  production  of  new 
alizarin  derivatives.     May  17. 

12,720.  J.  R.  Geigy.  Production  of  blue  triphenyl- 
methane  colouring  matters  or  dyes.     May  10. 

13,147.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Manufacture  of  mordant-dyeing  colouring 
matters.     May  17. 

13,475.  O.  Imray. — From  The  Society  of  Chemical 
Industrj'.  Production  of  a  red  azo-colouring  matter. 
May  17. 

1893. 

2316.  A.  E.  Alexander. — From  H.  P.  Wells.  Acolouriug 
matter  obtained  from  logwood  and  the  process  of  producing 
same.     May  10. 

3737.  C.  D.  Abel. — From  Kern,  Sandoz,  and  Co, 
Manufacture  of  colouring  matters  capable  of  dyeing  cotton 
direct.     April  26. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc 

Applications. 

8717.  J.  C.  Mewburn. — From  J.  Cardon,  France.  Im- 
provements m  machinery  for  breaking,  softening,  and 
removing  the  gummy  matter  from  hemp,  ramie,  and  other 
fibrous  materials.     May  1. 

896G.  T.  Buzz!  and  R.  Menochio.  An  improved  process 
for  separating  \f getable  impurities  from  wool.  Complete 
Specification.     ^lay  4. 

9266.  T.  Birnbaum.  Improvements  in  the  manufacture 
of  coloured  waterproof  fabrics.     Maj-  9. 

Complete  Specifications  Accepted. 

1892. 

10,612.  C.  A.  Sahlstrom  and  E.  Parr.  Improvements  in 
and  connected  with  the  cleansing  and  bleaching  of  wool, 
hair,  silk,  cotton,  flax,  and  other  vegetable  or  animal  fibres 
or  fabrics  ;  the  recovery  of  bye-products  such  as  oil  and  fat, 
such  as  contained  in  such  fibres  or  fabrics,  and  the  recovery 
of  the  whole  or  part  of  the  ingredients  used  in  the  process. 
May  10. 

10,642.  R.  Dcwhurst  and  Co.,  Lim.,  and  A.  Stockdale. 
See  Class  H. 

11,581.  W.  E.  Heys,— From  E.  F.  Dranez,  H.  P.  J. 
Vassart,  and  J.  H.  S.  M.  Delattre.  Improvements  in  the 
method  of  and  apparatus  for  removing  fatty  matters  and 
other  impurities  from  wool  and  similar  textile  materials. 
April  26. 

11,994.  T.  J.  Hutchinson  and  R.  B.  Hardman.  An  im- 
proved process  for  the  recovery  of  the  cloth  from  damaged 
waterproofed  fabrics.     May  3. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 


Gossler. 


Applications 

Iiiipro\enient.s 


in  dveini,'  npparatus. 
A  i)roces8  for  colouring  paper  and 
Improvements  in  jigs  for  blenching 


TS41.  K 
April  18. 

8167.  F.  H.  Wells, 
oanlboard.     April  22 

8787.  M.  Harding, 
and  dyeing.     May  2. 

90G2.  A.  Duncan.  An  improved  method  of  fixing  tin  and 
Uinnin  a.>«  u  mordant  on  vegetable  fibres.     May  6. 

OOO.'i.  T.  Lye  and  W.  T.  Lye.  Improvements  in  the 
bleaching  of  straw  and  straw  plaits.     May  6. 

9096.  T.  Lye  and  W.  T.  Lye.  Improvements  in  the 
bleaching  or  dveingof  chip,  chip-plait  straw,  or  straw  phiit. 
May  6. 

9.117.  L.  A.  Gillet.  Improvements  in  dyeing  textile 
fabijcs.     May  9. 

9:ni.  C.  D.  Abel.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  und  Briining,  Germany.  A  process  for 
dyeing  wool  with  fast  colours.     May  10. 

9526.  .1.  N.  Harrison  and  C.  A.  X.  Harrison.  Improve- 
ments in  the  method  of  printing  and  fixing  patterns  upon 
fabrics,  and  in  printing  patterns  upon  paper,  and  apparatus 
and  means  therefor.     May  12, 

CoMPLETB  Specifications  Acceptbo. 

1892. 

10,612.  C.  A.  Salilstrom  and  E.  Parr.     See  Class  V. 

10,042.  R.  Dewhurst  and  Co.,  Lim.,  and  A.  Stockdale. 
A  new  or  improved  means  or  process  of  producing  coloured 
patterns  or  designs  upon  silk  plushes,  or  upon  wool  or  velvet 
plushes.    April  26. 

11,027.  W.  J.  S.  Grawitz.  Improvements  in  dyeing  or 
printing  with  alkaloids.     May  17. 

11,057.  G.  M.  Marchant.  Machinery  for  scouring, 
dyeing,  and  drying  hanks  of  yarn.     May  3. 

11,395.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.     See  Class  lA". 

11,529.  B.  Willcox. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Improvements  in  dyeing  and  printing 
with  azo  dvestufiFs.     ^lav  10. 


629. 


1893. 

C.  D.  Abel. — From  O.  Keferstein,  sen.,  and  0.  Kefer- 
stein,  jun.,  and  Siemens  and  Halske.  An  improved  bleach- 
ing process  for  yarns,  piece  goods,  and  other  materials. 
May  17. 

4417.  J.  Bromley.  Improvements  in  machinery  for 
bronzing,  colouring,  and  similarly  ornamenting  paper  or 
yther  material  in  sheets  or  continuous  rolls.     May  17. 


Vn.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

7794.  H.  Aitken.  Improvements  in  and  apparatus  for 
the  obtainment  or  production  and  utilisation  of  cyanogen  or 
cyanides  and  other  substances  from  gases  containing  them, 
or  from  carbonaceous  matter  or  substances  containing 
ammonia  or  nitrogen  or  compounds  thereof.     April  17. 

7799.  C.  L'llmann.  Improvements  in  the  production  of 
peroxide  of  lead  and  certain  by-products.     April  17. 

7846.  C.  Raspe.  Improved  process  for  the  manufacture 
of  carbonate  of  ammonia.     April  18. 

7S95.  R.  Wilson.  Improvements  in  apparatus  employed 
for  concentrating  sulphuric  acid.     April  19.  '        , 


8064.  H.  C.  Bull.  A  new  or  improved  process  and 
apparatus  for  the  production  of  silicates  suitable  for  use  in 
glass  making,  and  for  the  recovery  of  hydrochloric  acid  as 
a  by-product.     April  21. 

814H.  J.  Young.  Improvements  in  the  manufacture  of 
cyanides.     April  22. 

8902.  M.  Prentice.  Improvements  connected  with  the 
manufacture  of  nitric  acid,  muriatic  acid,  or  the  like,  where 
sulphuric  acid  is  employed,  and  of  superphosphate  of  lime. 
May  3. 

8907.  H.  R.  Browne  and  M.  Guthrie.  Improvements  in 
the  manufacture  or  production  of  soda  crystals.     May  3. 

9042.  M.  Prentice.  Improved  means  for  use  in  the 
manufacture  or  production  of  sulphurous  acid  and  sulphites. 
May  5. 

9114.  C.  Haeussermann.  A  process  for  preparing 
simultaneously  hydrate  of  sodium  and  bichromate  of  the 
same  metal  from  the  neutral  chromate.     ]May  6. 

9271.  G.  S.  Albright  and  .1.  J.  Hood.  Improvements  in 
the  manufacture  of  manganese  peroxide.    May  9. 

9294.  T.  Craney.  Improvements  in  salt  purifiers. 
Complete  Specification.     May  9. 

9521.  W.  V.  Wilson  and  J.  J.  Lund}-.  Improvements  in 
the  manufacture  of  sulphate  of  lead.     May  12. 

Complete  Specifications  Accepted. 

1892. 

10,517.  E.  Hermite,  ¥,.  J.  Paterson,  and  C.  F.  Cooper. 
A  process  for  purifying  bleaching  liquor.     May  10. 

12,155.  H.  S.  Ellworthy.  Manufacture  of  carbonic  acid 
gas.     May  10. 

13,686.  E.  de  Cuyper.  Improvements  relating  to  the 
collection  of  ammonia  and  ammoniacal  salts  from  gaseous 
and  liquid  mixtures.     May  3. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE, 

Applications. 

8554.  A.  D.  Brogan  and  The  Glasgow  Plate  Glass  Co. 
Improvements  in  apparatus  for  rolling  glass.     April  28. 

8555.  A.  D.  Brogan. — From  The  Glasgow  Plate  Glass 
Co.    Improvements  in  apparatus  for  rolling  glass.    April  28. 

8758.  W.  W.  Pilkington.  Improvements  in  apparatus 
for  forming  molten  glass  into  sheets.     May  2. 

8863.  F.  T.  Pover.  Improvements  in  or  relating  to 
ovens  or  kilns  for  the  firing  of  bricks,  tiles,  potters'  goods, 
and  the  like.     May  3. 


Complete  Specifications  Accepted. 

1892. 

8896.  T.  H.  Hunt.  Appliances  employed  in  glazing 
earthenware  pipes  and  analogous  articles.     May  3. 

10,123.  H.  L.  Doulton  and  S.  H.  Leech.  Manufacture 
of  terra  cotta  and  like  materials,  and  apparatus  therefor. 
May  3. 

10,532.  M.  Laffont.     See  Class  IX. 

1893. 

6971.  R.  Haddan. — From  S.  Evans,  C.  L.  Rawson,  and 
C.  T.  Brown.  Improvements  relating  to  processes  of 
chipping  glass.     May  10. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

7894.  C.  H.  Haigh.  A  new  or  improved  ma<^erial  for  use 
in  the  construction  of  pavements,  floors,  walls,  stairtreads, 
and  the  like.     April  19. 

8142.  E.  A.  R.  Avenarius.  Improvements  in  and 
connected  with  moulding  boxes  for  the  manufacture  of 
artificial  sandstone.     Complete  Specification.     April  22. 

8212.  J.  C.  Sellars.  Improvements  in  or  connected  with 
the  production  of  facing  materials  for  building  and  other 
surfaces,  and  surfaces  generally.     April  24. 

8441.  N.  Rigby.  An  improved  material  for  covering  or 
decorating  walls  and  the  like,  and  the  method  of  producing 
the  same.     April  2G. 

8488.  H.  T.  Grainger  and  J.  1'.  Clark.  Improvements  in 
road-paving  blocks.     April  27. 

8518.  R.  Stone.  Improvements  in  the  manufacture  of 
fireproof  plastic  material  for  cement,  also  applicable  to 
smelting  and  various  other  useful  purposes.     April  27. 

8524.  J.  W.  Leigh.  Improvements  in  the  construction  of 
fireproof  floors  and  roofs.     April  27. 

8828.  J.  W.  Leigh.  Improvements  in  the  construction  of 
fireproof  floors  and  roofs.     May  2. 

8869.  J.  O.  McQuone  and  R.  8.  Turnbull.  An  improved 
composition  or  concrete  pavement  applicable  for  sporting 
tracks,  footpaths,  garden  walks,  and  like  purposes. 
May  3. 

S893.  J.  Lyle.  An  improved  combination  and  treatment 
of  ingredients  to  form  asphalt  and  asphaltic  compounds  or 
mixtures.     May  3. 

8897.  G.  Priissing.  A  proces>  for  improving  cement. 
May  3. 

9044.  H.  H.  Leigh. —  From  A.  Jumeau,  France.  Improve- 
ments in  the  mosaic  reproduction  of  decorative  painting. 
May  5. 

9550.  R.  Haddan.— From  G.  R.  Anderson,  A.  H.  Shotter, 
W.  Koehler,  andC.  H.  Dover,  L'nited  States.  An  improved 
artificial  asphaltum  or  pitch  and  process  of  making  same. 
Complete  Specification.     May  12. 

9629.  J.  T.  Chappell.  An  improvement  in  fireproof 
floor  structures.     Complete  Specification.     May  13, 


Complete  Specifications  Accepted. 

1892. 
9857.  H.  B.  Price.     Fireproof  floors  and  other  structures. 
May  10. 

9974.  H.  A.  Majewski  and  W.  Beyenbach.  A  process 
of  manufacture  of  artificial  marble.     Maj*  10. 

10,532.  ^I.  Laffont.  ^lanufacture  of  material  suitable 
for  building  and  architectural  purposes,  and  for  ceramic  and 
other  similar  works.     May  3. 

11,766.  W.  H.  Talbot  and  C.  H.  Venning.  A  process  for 
hardening  and  preserving  natural  and  artificial  stone  and 
other  like  building  material.     April  26. 

21,640.  K.  S.  ileyer.  Process  for  the  manufacture  of 
artificial  building  and  other  stone.     May  10. 


1893. 

4825.  E.  Nelson.     Improvements  relating  to  damp  course 
materials  used  in  the  foundations  of  buildings.     ]May  10. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

7791.  C.  T.  J.  Oppermann.  An  improved  process  for 
the  preparation  of  iron  or  steei  plates  for  nickel  or  other 
plating.     April  17. 

7920.  H.  Burton.     Anti-friction  bronze.     April  19. 

8057.  A.  Sattmann  and  A.  Homatsch.  Improvements  in 
the  manufacture  of  iron  and  steel.     April  21. 

8346.  C.  M.  Allen.  Improvements  in  and  relating  to 
the  smelting  of  ores  and  refining  of  metals,  and  to  apparatus 
therefor.     Complete  Specification.     April  25. 

8456.  B.  H.  Thwaiie.  Improvements  in  the  manufacture 
of  steel  and  in  the  refining  of  fluid  iron.     April  27. 

8572.  R.  Clayton.  A  process  for  preparing  iron  or  steel 
for  tinning,  galvanising,  or  otherwise  coating.     April  28. 

8584.  R.  S.  Garton.  From  P.  Naef,  United  States. 
Improvements  in  desilverising  lead.     April  28. 

8669.  A.  Wilson  and  S.  Oates.  Improvements  in  the 
manufacture  of  armour  plates.     April  29. 

8964.  J.  A.  Mavs.  Separating  and  purifying  metals. 
May  4. 

9045.  H.  W.  G.  Fairfax.  Improved  method  of  and 
apparatus  for  hardening  and  moulding  or  shaping  steel 
plates  and  other  articles.     Maj'  5. 

9085.  S.  Meredith.  Improvements  in  puddling  furnaces 
used  in  the  manufacture  of  iron  and  steel.     ^lay  6. 

9406.  J.  H.  Ladd.  Improvements  in  treating  malleable 
or  wrought  iron.     May  10. 

9619.  E.  Casper.  Improvements  in  obtaining  copper. 
May  13. 

Complete  Specifications  Accepted. 

1892. 

7448.  W.  Mayer.  Improvements  in  slag  boxes  and 
similar  moulds  for  blast  furnaces,  steel  works,  and  the  like. 
April  26. 

7473.  C.  H.  Astju.  Methods  of  utilising  slag  made  in 
connection  with  iron  and  steel  furnaces.     April  26. 

8861.  C.  F.  Hengst.    Improved  metalhc  alloy.    April  26. 

9127.  J.  Y.  Johnson. — From  N.  Lebedeff.  Extraction  of 
metals  from  ores  or  metalliferous  materials.     May  17. 

9765.  W.E.May.  Manufacture  of  steel  and  other  metal 
castings.     IM.iy  3. 

10,459.  F.  G.  Bates  and  W.  R.  Renshaw.  Improvements 
in  coating  iron  and  other  metals  vnth  lead,  and  in  the 
alloying  or  treating  of  lead  to  render  it  suitable  for  this 
purpose.     April  26. 

10,756.  J.  Lakin.  Manufacture  of  wrought  iron. 
May  3. 

12,492.  J.  David.  Improvements  in  extracting  silver 
and  certain  base  metals  from  ores  or  compounds  containing 
the  same.     Maj-  3. 

19,600.  J.  Buchanan,  juu.  Apparatus  for  charging 
furnaces  with  metal.     April  26. 

1893. 

3111.  C.  Vattier.  Process  and  apparatus  for  roasting 
pulverulent  materials.     May  10. 

4072.  H.  Bird.  Improvements  connected  with  the  pro- 
duction of  purple  ore  bricks  or  blocks  for  use  in  blast 
furnaces  or  other  furnaces  for  the  production  of  iron,  and 
for  other  furnaces.     May  10. 

4251.  F.  B.  Stone.  A  process  for  freeing  copper  from 
arsenic.     April  26. 
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XL— ELECTKO-CIIEMISTRY  j^d  KLECTllO- 
METALLUKGY. 

AprLICATIONS. 

775(i.  W.  T.  (Jibbs  uiul  S.  I'.  FraiR'hot.  Improvements 
ill  the  process  of  obtuinin<^  chlorates  of  tlie  alkalis  or  of  the 
alkaline  earth  metals  by  electrolysis.     April  17. 

7t<'.»7.  W.  Jones.  Improvements  in  galvanic  batteries  for 
utilising  the  waste.     April  19. 

S035.  II.  I).  Cunningham.  Klectro-plating  aluminium. 
April  lid. 

8170.  ('.  llanbury.  Improvements  in  electrolytic  appa- 
ratus.    April  22. 

8177.  E.Andreoli.  Improvements  in  electrolysis.  April22. 

8571.  H.  C.  W.  Emery.  Improvements  in  or  connected 
with  cells  for  electric  batteries.     April  28. 

8()7").  K.  J.  Crowley  and  J.  K.  Grant.  Improvements  in 
or  relating  to  galvanic  batteries.     April  2'J. 

8808.  H.  Lehmann.  Improvements  in  electric  accumu- 
lators or  storage  batteries,  partly  applicable  as  a  constant 
I)riinary  element.     Complete  Specification.     INIay  2. 

8908.  M.  Guthrie.  Improvements  in  apparatus  for  the 
electrolvtical  decomposition  of  brine  and  other  li(juids. 
May  3." 

9295.  T.  Craney.  An  improved  electrolytic  apparatus. 
Complete  Specification.     May  9. 

9296.  T.  Craney.  Improvements  in  apparatus  for  the 
electrolysis  of  salt.     Complete  Specification.     May  9. 

9297.  T.  Cranej-.  An  improved  electrolytic  apparatus. 
Complete  Specification.     May  9. 


Complete  Specifications  Accepted. 

1892. 

9569.  C.  P.  Shrewsbury  and  J.  L.  Dobell.  Improvements 
in  or  connected  with  electric  batteries.     May  3. 

9799.  D.  G.  FitzGerald.  Apparatus  and  means  for  the 
electrolysis  of  alkaline  chlorides.     May  10. 

11,.382.  H.  Niewerth.  Process  for  manufacturing  com- 
pound and  elementary  bodies  or  chemical  products  by 
means  of  electricity,  and  apparatus  therefor.     May  10. 

11,532.  W.  A.  IJoese.  Secondary  or  storage  batteries. 
May  3. 

11,83.5.  E.  J.  Finot.  Process  and  apparatus  for  tanning 
hides  and  skins  ^vith  electrolytic  action.     April  26. 

12,731.  Siemens  Bros,  and  Co.,  Lim. — From  Siemens 
and  Ilalske.     Electrolytic  extraction  of  zinc.     May  10. 

19,170.  II.  Blackman.  Production  of  chlorine,  soda,  and 
other  products  by  electrolysis,  and  in  apiparatus  employed 
therein.     ]\Iay  17. 

1893. 

1229.  H.  H.  Lloyd.  Improvements  in  secondary  or 
storage  batteries.     May  3. 

4356.  W.  P.  Thompson. — From  C.  L.  Coffin.  Welding 
metals  electrically.     April  26. 

6565.  Siemens  Bros,  and  Co.,  Lim.,  and  E.  F.  A.  Obach. 
An  improvement  in  dr}'  voltaic  cells  and  in  conducting 
connections  for  the  carbons  of  these  and  other  electric  cells. 
May  10. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

77  12.  J.  E.  Bedford  and  C.  S.  Bedford.  Improvements 
in  the  manufacture  of  linoleum  oil.     April  17. 

7775.  A.  Armand  and  B.  Hilaire.  Improvements  in  oil 
presses.     Aj)ril  1 7. 

8367.  W.  H.  Wayland.     Sec  Class  XVI. 

8621.  II.  Ilaniiltoii.  A  new  or  improved  composition  of 
soap.     April  29. 

8740.  W.  J.  Eraser  and  T.  C.  Palmer.  Improvements  in 
tallow  melting  or  rendering.     May  1. 

9105. — C.  D.  Abel.  —  From  Fabriques  dc  Produits 
Chimiques  de  Thann  et  de  ]\lulhouse,  Germany.  An  im- 
proved manufacture  of  oils,  fats,  wax,  and  other  analogous 
substances  freed  from  odour  and  flavour.     May  6. 

9291.  H.  II.  Lake.— From  W.  X.  Blakeman,  jun., 
L'nited  States.  Improvements  relating  to  the  treatment  of 
oils  for  imparting  drying  properties  thereto.  Complete 
Specification.     May  9. 

9292.  H.  H.  Lake.— From  W.  X.  Blakeman,  jun.,  United 
States.  Improvements  relating  to  the  treatment  of  drying- 
oils  for  thickening  the  same.  Complete  Specification. 
May  9. 

9315.  W.  X"".  Hartley  and  W.  E.  B.  Blenkinsop.  Im- 
provements in  or  relating  to  the  treatment  of  oils  for 
refining,  bleaching,  and  boiling  the  same.     May  9. 

9540.  G.  K.  Geldard.  A  process  for  testing  for  water  in 
butter  and  other  fatty  matters,  and  appliances  for  that 
purpose.     Complete  Specification.     May  12. 


Complete  Specifications  Accepted. 

1892. 

10,612.  C.  A.  Sahlstrom  and  E.  Parr.     See  Class  V. 
14,287.  A.  Paget.     Apparatus  employed  in  the  treatment 
of  oleaginous  and  other  seeds.     April  26. 

1893. 

6564.  O.  Iniray. — From  J.  F.  Xewell.  Improvements  in 
compositions  for  self-lubricating  bearings.     May  10. 

7562.  J.  Soler.  Process  for  the  extraction  of  oleine  from 
tallow.     May  17. 


XII L— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-ELT3BER,  Etc. 

Applications. 

7784.  L.  Paget.  Improvements  in  processes  of  pre- 
paring pyroxyline  solvents  and  their  products.  Complete 
Specification.     April  17. 

8345.  H.  H.  Lake. — From  A.  B.  Browne,  United  States. 
Improvements  in  the  manufacture  of  white  lead.  Complete 
Specification.     April  25. 

8368.  R.  Irvine.  Improvements  in  the  manufacture  or 
production  of  lamp  black.     April  25. 

9194.  W.  H.  Hyatt.  Improvements  in  the  manufacture 
of  paint.     May  8. 

9293.  H.  H.  Lake. — From  W.  X.  Blakeman,  jun..  United 
States.  Improvements  in  and  relating  to  the  manufacture 
of  pigments  or  paints.     Complete  Specification      May  9. 

9329.  P.  C.  Bjerke  and  P.  Ewens.  Improvements  in  the 
manufacture  of  blacking  and  dubbmg.     May  10. 
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0493.  A.  C.  Wilson  and  S.  Broadbank.  A  composition 
for  the  protection  of  stonework  or  the  like  porous  material 
against  damp.     May  12. 

9568.  G.  A.  Grierson.  The  use  of  celluloid  or  xylonite 
scrap  in  the  manufacture  of  collodions  and  varnishes. 
May  13. 

9611.  W.  P.  Thompson.— From  G.  Leuchs  andC.  Leuchs, 
German}-.  Improvements  in  the  manufacture  cf  glazes, 
enamels,  and  the  like.     May  13. 

Complete  Specifications  Accepted. 

1892. 

9812.  W.  H.  Bodin.  Improvements  in  or  relating  to 
colour  washes.     ^May  3. 

11,166.  H.  E.  SeruUas.  Improvements  in  or  connected 
with  and  apparatus  for  the  obtainment  or  extraction  of 
gutta-percha  or  the  like.     May  17. 

22,175.  W.  Baker.  The  manufacture  of  an  improved 
comporition  for  waterproofing  and  other  purposes.    May  17. 

1893. 

3034.  A.  M.  Dumoulin.  Improvements  in  varnishes. 
May  3. 

3557.  J.  Perl.  Improved  liquid  bronzing  composition. 
April  26. 

5939.  R.  J.  Doyle.     Non-inflammable  paint.     May  10. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

8026.  H.  W.  Briining.  An  improved  process  for  con- 
tinuously treating  hides  in  tanning  liquors,  and  apparatus 
therefor.     April  20. 

8604.  J.  B.  F.  E.  Roy.     See  Class  IV. 

',1026.  L.  Alexander.  Improvements  relating  to  softening, 
roughening,  waterproofing,  and  increasing  the  durability  of 
leather,  and  a  composition  therefor.  Complete  Specification. 
May  5. 

9441.  G.  MacLellan  and  Co.,  P.  Hodge,  and  J.  W. 
O.  Walker.  An  improved  process  or  manufacture  for 
rendering  leather  waterproof.     May  11. 

9511.  H.  A.  Leverett  and  S.  M.  Thomas.  An  improved 
process  of  rapidly  making  leather.     May  12. 

9613.  W.  H.  E.  Boulton.  Improvements  in  or  relating 
to  the  manufacture  of  cement  applicable  for  leather  belting 
and  other  purposes.     May  13. 

Complete  Specificatioks  Accepted. 
1892. 

18,443.  C.  A.  Jensen. — From  W.  M.  Walters.  A  new  or 
improved  putty  or  marine  glue.     May  3. 


1893. 

6061.  H.  H.  Lake.— From  A.  M.  Goodale  and  M.  W. 
A.  Spring,  Treatment  of  hydrated  phosphates  of  alumina 
and  iron  for  obtaining  an  improved  fertilizer.     May  10. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

8367.  W.  H.  Wayland.  An  improved  apparatus  and 
process  for  purifying  sugar,  saccharine,  and  the  like  ;  also 
applicable  to  oils,  alcohol,  and  other  liquids  which  need 
purifying.     April  25. 

8718.  W.  H.  Schwartz.  An  improved  syrup  for  jam  and 
golden  syrup  manufacture,  also  for  yellow  crystal  makers 
and  brewers.     May  1. 

8793.  J.  Hanson,  P.  C.  D.  Castle,  and  J.  H.  Morrison. 
Improvements  in  or  appertaining  to  the  utilisation  of  a 
waste  or  nearly  waste  product,  and  the  manufacture  of  a 
useful  gum  or  gummy  compound  therefrom.     May  2. 

8795.  F.  Graeger.  Improvements  in  the  treatment  of 
molasses.     Complete  Specification.     May  2. 


XVIL— BREWING,  WINES,  SPIRITS,  Etc 

Applications. 

8005.  C.  H.  Meyer.  Improvements  in  or  connected  with 
brewing  and  distilling.     April  20. 

8144.  C.  Rach.  Improvements  in  the  preparation  of 
wort  from  Indian  corn.     Complete  Specification.     April  22. 

8367.  W.  H.  Wayland.     See  Class  XVI. 

9415.  G.  F.  Strawson.  An  improvement  in  the  manu- 
facture of  Bouillie  Bordelaise  or  Bordeaux  mixture  in 
powder.     ]\Iay  1 1 . 

Complete  Specifications  Accepted. 
1892. 

9165.  R.  G.  Ross,  J.  B.  Hilliard,  and  W.  Paterson. 
A  new  or  improved  method  of  purifying  and  hardening 
water  for  use  in  the  manufacture  of  malt  extract,  and  for 
brewing  and  analogous  purposes.     May  17. 

10,078.  H.  IM^ers.  A  process  for  the  manufacture  of 
compressed  brewers'  yeast  into  bakers'  yeast,  and  for  use 
in  distillers'  worts.     ^lay  3. 

10,126.  D.  Wickham.     See  Class  I. 

10,780.  C.  H.  Jolliffe.  Improved  means  and  ingredients 
for  preserving  wines,  beers,  and  yeast.     April  26. 

11,638.  R.C.Scott.  Improvements  in  treating  or  ageing 
spirit.     May  3. 

13,846.  H.  Rinck.  An  improved  ferruginous  beer. 
May  10, 

1893. 

4927.  W.  P.  Thompson. — From  J.  Ulhniann.  Improve- 
ments in  the  preparation  or  treatment  of  beer,  and  of  an 
extract  of  malt  to  be  used  therefor.     April  26, 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Afplicatiohb. 

A. — Chemistry  of  Foods. 

llVi.  A.  Shiels.  An  improved  method  of  pteserving 
meat,  fish,  fruit,  and  other  substances.     April  17, 

7748.  A.  Shiels.  Improvements  in  apparatus  for  pre- 
serving meat  and  other  food  substances.     April  17. 

8027.  C.  B,  Waller.  A  material  for  improving  the 
flavour  and  digestibility  of  tea  or  other  infusions  containing 
tannin.     Complete  Specification.     April  20. 
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8505.  A.  J.  Boult. —  From  V.  Jas  and  C.  Henny,  Holland. 
Improvements  in  or  relutiiifj  to  the  sterilisation  of  milk. 
Complete  Specification.     April  27. 

S72G.  II.  Trillich.  Improvements  in  or  relating  to  the 
preparation  of  substitutes  for  coffee.     May  I. 

l»115.  Ti.  llausler.  Improvements  in  the  method  of 
and  means  for  preserving  articles  of  food.  Complete 
Specitication.     May  8. 

B. — Sanitary  Chemistry. 

7lt'29.  J.  Fenton.  A  means  of  purifying  sewage  and 
trailc  refuse  water  by  precipitation  and  oxidation,  and  the 
treatment  of  the  refuse  therefrom.     April  19. 

7958.  H.  15.  Kansom.  Improvements  in  or  relating  to  the 
treatment  of  town  refuse  for  the  purpose  of  obtaining  a 
valuable  product  therefrom,  and  in  apparatus  for  the 
purpose.     April  19. 

90C3.  \\.  C.  Tanner.  A  new  or  improved  method  of 
treating  sewage  by  meana  of  ferric  compounds.     May  6. 

C. — Disinfectants. 

8429.  S.  Pitt. — From  The  Chemische  Fabrik  auf  Actien 
vorm.  E.  Schering,  Germany.  Improvements  in  the  pre- 
paration of  antiseptics.      April  26. 

9359.  G.  Whalley.  A  new  compound  or  mi.xture  for 
purifying  sewage  and  foul  water  or  liquid.     May  10. 


Complete  Spkcificatioks  Acckptkd. 

A. — Chemistry  of  Foods. 

1892. 

7789.  E.  Edwards. — From  F.  Grognet.  Process  and 
apparatus  for  preserving  meat,  fish,  and  other  perishable 
substances.     April  26. 

1893. 

2152.  A.  Bay.  Process  and  apparatus  for  treating 
newly-ground  flour  and  the  like  with  air  for  the  purpose  of 
seasoning  or  maturing  it.     May  3. 

2675.  The  Nutiiment  Company  and  C.  P.  Eyre. 
Improved  preparation  for  coagulating  milk.     May  17. 

B. — Sanitary  Chemistry. 

1892. 

6882.  H.  C.  W.  Baldwin.  Improvements  in  the  con- 
struction and  arrangements  of  purifying  and  disinfecting 
apparatus.     May  3. 

10,308.  H.  Lockwood.  Improvements  in  tanks  or  vessels 
and  apparatus  used  in  the  purification  of  sewage  and  other 
foul  waters  by  precipitation,  and  in  the  treatment  of  the 
sludge  obtained  in  such  process.     May  3. 


C. — Disinfectants. 
1892. 

12,392.  A.  S.  Chinnock,  W.  Fairley,  C.  E.  McLaren,  and 
P.  Meeks.  A  new  compound  suitable  for  the  purification 
of  sewage  and  other  polluted  liquors.     May  17. 

13,291.  J.  Y.  Johnson. — From  F.  von  Hayden.  Manu- 
facture of  antiseptics.     May  3. 

1893. 
1738.  M.  Kees.  An  improved  disinfecting  fluid.   April  2C. 


IIX.— PAPER,  PASTEBOARD,  Etc. 

APFIJC1.TIOMS. 

8165.  G.  Roberts.  An  improvement  in  the  manufacture 
of  celluloid  goods.     April  22. 

8331.  G.  L.  .Jaeger.  Method  of  and  apparatus  for  the 
manufacture  of  blotting  paper.  Complete  Specification. 
April  25. 

9202.  W.  Allan,  jun.,  and  H.  A.  Kolb.  Improvements 
in  or  relating  to  the  manufacture  of  bank-note  paper  to 
prevent  forgery  of  such  paper.     May  8. 


CoMPLKTK  Specifications  Accepted. 
1892. 

21,485.  E.  Cadoret  and  E.  Degraiile.  A  new  or  improve<i 
process  of  manufacturing  incombustible  and  inodorous 
celluloid.     May  10. 

1893. 

7221 .  G.  C.  Marks.— From  U.  B.  McEwan,  J.  L.  McEwan, 
and  K.  W.  McEwan.     Paper  board.     May  17. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Applications. 

8735.  J.  C.  W.  F.  Tiemann.  Manufacture  of  a  new 
chemical  substance  from  orris-root.     ^lay  1. 

8736.  J.  C.  W.  F.  Tiemann.  Manufacture  of  new 
chemical  substances  suitable  for  perfumery,  confectionery, 
and  the  Hke.     May  1. 

9028.  Sir  J.  B.  Lawes,  Bart.  Improvimects  in  the 
manufacture  of  cream  of  tartar.     May  5. 

Complete  Specification  Accepted. 
1892. 

12,166.  C.  D.  Abel. — From  C.  F.  Boehringer  and  Sohne. 
Manufacture  of  lactyl  derivatives  of  methylaciline,  ethyl- 
aniline,  paranisidine,  and  paraphenetidine.     May  1(>. 


XXL— PHOTOGRAPHIC  PROCESSES  akd 
MATERIALS. 

Applications. 

7743.  J.  Joly.  Improved  method  of  photographing  in 
colours.     April  17. 

8956.  C.  E.  Pettitt.  Improvements  in  the  manufacture 
of  sensitive  plates  and  films  for  photographic  purposes,  and 
in  the  treatment  of  such  plates  and  films  after  exposure  in 
the  camera.     May  4. 

Complete  Specifications  Accepted. 

1892. 

11,175.  H.  van  de  Weyde.     Photography.     May  17. 
11,254.  J.  T.Clarke.     Improvements  in  or  relating  to  the 
manufacture  of  sensitised  films  for  carbon  printing.   April  26. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 


7933. 

vestas. 

82-26. 


Applications. 
Lesieur.      Improvements 


matches  and 


G.  A. 

April  19. 

G.  Finder.  Improvements  in  or  connected  with 
ships'  rockets,  signal  lights,  Koman  candles,  and  other 
fireworks.     April  24. 

8262.  C.  F.  Cross,  E.  Bevan,  andC.  Beadle.  An  improve- 
ment in  the  nitration  of  cellulose.     April  24. 

8392.  G.  Kynoch  and  Co.,  Lim.,  and  E.  Jones.  Im- 
provements in  cordite  loading  machines.     April  26. 

8677.  J.  V.  Landuyt.  Improvements  in  apparatus  for 
use  in  the  manufacture  of  matches  and  for  putting  the 
same  in  boxes.    April  29. 


8720.  Leon  de  Rigaud.     An  improved  self-lighting  fire- 
work.    May  1. 

8947.  F.  M.  Carulla.     Improvements  in  the  manufacture 
or  composition  of  explosives.     May  4. 


9i: 


XXIII.— ANALYTICAL  CHEMISTRY. 

Application. 
W.  P.  Thompson.     .See  Class  II. 
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NOTICES. 

In  accordance  with  the  provisions  of  Eule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  of 
Council  whose  names  are  placed  in  italics  in  the  annexed 
list  will  retire  from  their  respective  offices  at  the  forth- 
coming Annual  General  Meeting. 

Mr.  E.  C.  C.  Stanford  has  been  nominated  to  the  office 
of  President ;  and  Sir  John  Evans,  K.C.B.,  F.E.S.,  has 
been  nominated  Vice-President  under  Eule  11. 

Sir  Frederick  Abel,  K  .C.B.,  F.E.S.,  Mr.  H.  Brunner  and 
Mr.  Horace  Brown,  F.E.S.,  have  been  nominated  Vice- 
Presidents  under  Eule  8 ;  and  Prof,  G.  G.  Henderson, 
D.Sc,  has  been  nominated  an  Ordinary  Member  of  Council 
under  Eule  17,  in  the  place  of  Mr.  E.  C.  C.  Stanford, 
nominated  President. 

'Mi.  E.  K.  Muspratt  has  been  nominated  a  Vice-President 
under  Eule  21,  and  the  Treasurer  and  Foreign  Secretary 
have  been  nominated  for  re-election. 

Mr.  J.  B.  Alliott,  Prof.  Frank  Clowes,  DSc,  Jlr.  Thos. 
Fairley,  Mr.  Eobert  Irvine,  Prof.  G.  G.  Henderson,  D.Sc  , 
Mr.  Manning  Prentice,  and  ifr.  Frank  Wilson  have  been 
nominated  under  Eule  18  to  fill  live  vacancies  among  the 
Ordinary  Members  of  Council. 

A  Ballot  List  and  Member's  Ticket  is  enclosed  herewith. 
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AjsTsaTAi  GE^^:RAI,  Meeting. 
The  Annual  General  Meeting  will  be  held  in  Liverpool 
on  the  12th,  13th,  and  14th  Julj'  next.     The  followincr  is 
a  synopsis  of  the  arrangements  :  — 

Wednesday,  July  12th. 
2.30  p.m. — Council  Meeting. 
3  p.m. — General  Meeting,  Victoria  Buildings,  I'niversitj' 

College. 
4.30  to  6  p.m. — Inspection  of  the  College  Laboratories  ; 
tea. 

8  p.m. — Reception  and  Soiree — Walker  Art  Gallery. 

Thursda}',  July  13th. 
Morning. 

1.  Works  of  the  United  Alkali  Co.,  Widnes. 

2.  Messrs.  Lever  Brothers', "  Sunlight  "  Soap  Works,  Port 
Sunlight. 

3.  Messrs.  Laird  Brothers',   Shipbuilding  Yard,  Birken- 
head. 

4.  Messrs.  Cope  Brothers',  TobaQco  Factory,  Liverpool. 

Aftenioo)t. 

1.  Lancashire  Watch  Co.,  Prescot. 

2.  British  Insulated  Wire  Co.,  Prescot. 

3.  Liverpool  Overhead  Railway. 

4.  Alexandra  Dock  Grain  Warehouses. 

5.  A'isit  to  Atlantic  Liner. 

7.30  p.m. — Annual  Dinner,  Adelphi  Hotel,  Liverpool. 

Friday.  July  1 4th. 
Visit  to  the  Manchester  Ship  Canal  and  Northwich. 

9  p.m. — Smoking  Concert. 

A  charge  will  be  made  to  cover  the  cost  of  the  excursions. 


Special  Tsaix  Facilities  fkom  London. 

Members  leaving  London  on  the  morning  of  the  fleeting, 
Wednesday,  July  12th,  may  travel  by  the  10  a.m.  Scotch 
Express  as  far  as  Crewe,  where  a  train  will  be  in  wi:  iting  to 
convey  them  to  Liverpool,  reaching  Lime  Street  at  2.5  p.m. 
As  the  accommodation  in  the  Scotch  Express  is  limited,  the 
General  Secretary  will  be  obliged  if  members  intending  to 
avail  themselves  of  this  train  will  inform  him  by  card  as 
early  as  possible,  that  he  may  tell  the  Superintendent  of  the 
Line  how  many  are  likeh'  to  travel  thereby.  If  enough 
members  so  signify  their  intention  a  saloon  will  be  provided. 


Post  Office  Orders  should  be  made  payable  at  the 
General  Post  Office,  London,  to  the  Honorary  Treasurer, 
E.  Rider  Cook,  and  should  be  forwarded  to  hira  at  Bow, 
unless  it  be  desired  to  notifj-  a  change  of  address. 

Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application,  accompanied  by 
remittance  at  the  rates  quoted  on  the  first  page,  to  the 
General  Secretary  only,  to  whom  also  changes  of  address 
should  be  communicated. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  World's  Congress  Auxiliary  of  the  Chicago 
Exhibition. 
Proposed  Congress  of  Chemists. 
It  is  proposed  to  hold  a  Congress  of  Chemi.sts  under  the 
auspices    of    the    World's    Congress    Auxiliary    and    the 
American  Chemical  Society,  in  Chicago,  during  the  Colum- 
bian Exposition  of   1893.     The  exact  date  of  the  Congress 
will  be  announced  later,  but  it  can  now  be  said  that  it  will 
be  held  after  the  middle  of  August,  and  at  a  time  as  near  as 
possible  to  that  at  which   other  similar  congresses  will  be 
held,  in  order  to  accommodate  the  greatest  possible  number 
of  scientific  men. 

While  it  is  expected  that  a  very  general  attendance  of 
American  chemists  will  be  secured  at  this  Congress,  it  is 
hoped  that  it  may  be  honoured  also  by  the  presence  of  a 
large  number  of  our  foreign  colleagues  to  take  part  in  the 
discussion  of  topics  from  the  various  fields  of  theoretical 


and  applied  chemistry.     During  the  congress  two  classes  of 
sessions  will  be  held  : — 

a.  International  scientific  meetings  for  the  discussion  of 
questions  of  interest  to  specialists.  The  programmes  will 
be  arranged  by  the  committees  after  they  shall  have 
received  the  advice  and  suggestions  of  persons  interested. 
To  these  meetings  all  chemists  and  others  working  in 
scientific  fields  are  invited. 

b.  Popular  lectures  on  scientific  topics  of  general  interest, 
to  be  given  by  men  of  recognised  prominence  in  the 
profession.  It  is  expected  that  most  of  these  lectures 
which  will  be  open  to  the  general  public,  will  be  given  by 
chemists  from  foreign  countries. 

For  the  convenience  of  specialists  working  in  different 
fields  it  is  proposed  to  divide  the  discussions  of  the  scientific 
meetings  into  10  sections,  as  follows  :  — 

1.  Agricultural  Chemistry.  6.  Organic  Chemistry'. 

2.  Analytical  Chemistry'.  7.  Physical  Chemistry. 

3.  Didactic  Chemistry.  8.  Physiological  Chemistry. 

4.  Historical  Chemistry  and  9.  Sanitary  Chemistry. 

Bibliography.  10.  Technical  Chemistry. 

5.  Inorganic  Chemistry. 

The  World's  Congiess  Auxiliary  agrees  to  provide 
suitable  halls  for  these  scientific  meetings  as  well  as  for  the 
large  popular  gatherings.  In  this  preliminary  notice  it  ic 
not  intended  to  present  more  than  an  outline  of  what  can 
be  done,  but  later  a  more  detailed  statement  will  be  made. 
J.  H.  Long.  W.  L.  Brown. 

W.  S.  Hain'es.  M.  Delafontaike. 

A.  V.  E.  YocNG. 

Committee  of  the  World's  Congress 
Au.viUary. 

Wm.  McMurtrie.      C.  E.  Muneob. 
C.  F.  Chandler.        H.  W.  Wiley. 
A.  B.  Prescott. 
Committee  of  the  American  Chemical 
Society  appointed  to  Co-operate  with 
the  Woj-ld's  Congress  Auxiliary. 


British  Institute  of  Piblic  Health. 
The  annual  Congress  of  the  above  Institute  will  take 
place  this  year  in  Edinburgh  from  Thursday  27th  July  to 
Tuesday  1st  August  inclusive.  The  Congress  \i'ill  be 
arranged  in  three  Sections :  (a.)  Preventive  Medicine. 
{b.)  P^ngineering  and  Building  Construction,  (c.)  Chemistry 
and  Climatology.  The  subjects  for  discussion  will  include 
the  following : — The  Disposal  of  Refuse,  Water  Supplj', 
Pollution  of  Rivers,  Treatment  of  Sewage,  Treatment  of 
Outbreaks  of  Infectious  Disease  and  Working  of  the  Sale 
of  Food  and  Drugs  Act.  Communications  relative  to  the 
above  should  be  addressed  to  the  Hon.  Secretaries  of  the 
Institute,  20,  Hanover  Square,  London,  W.,  or  to  Dr. 
Littlejohn,  City  Chambers,  Edinburgh. 


LIST  OF  MEMBESS  ELECTED,  23rd  JUNE  1893. 

Breeze,  J.  A.  E.,  70,  Oxton  Road,  Birkenhead,  analytical 
chemist. 

Carey,  Arthur,  Browside,  Gateacre,  near  Liverpool, 
chemist. 

Cowper,  Chas.  E.,  6,  Great  George  Street,  Westminster, 
S.W.,  civil  engineer. 

Davis,  W.  Wailey,  jun.,  c  o  Crozer  Iron  Co.,  Roanoke, 
Va.,  U.S.A.,  analytical  chemist. 

Edwards,  Henry  W.,  Murray  Mines,  Sudbury,  Ont., 
Canada,  smelting  works  manager. 

Haller,  H.  Loft,  St.  Faith's  House,  St.  Faith's  Lane, 
Norwich,  analytical  chemist. 

Holzapfel,  Max.,  Quayside,  Newcastle-on-Tyne,  manu- 
facturer. 

Mann,  Harold  H.,  7,  Minster  Yard,  York,  chemical 
esearch  student. 
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LIST  OF  MEMBEKS  ELECTED-cw^ 

Napier,  Jiio.  W.,  Chemical  Laboratory,  Minto  House, 
Edinburgh,  chemist. 

Ogura.  Kei3Ji,  Army  Survey  Department,  General  Staff, 
Tokio,  Japan,  photographer. 

Scott,  Andrew  E.,  Carntyne  Chemical  Works,  Parkhead, 
Glasgow,  manufacturing  chemist. 

Shimer,  Porter  W.,  Lafayette  College,  Eastou,  Pa.,  U.S  A., 
lecturer  on  chemistry. 

Sowter,  Alf.,  Fairview,  The  Knoll,  ISeckenham,  Kent, 
assayer. 

Thomas,  Edouard,  107,  Disraeli  Koad,  Putney,  S.W., 
chemist. 

Thompson,  Geo.  Piudd,  57,  Dock  Street,  Newport,  Mon., 
analytical  and  consulting  chemist. 

Wagner,  W.  G.,  Glyndhurst,  Ealing  Common,  W., 
analytical  chemist. 

Wander,  Dr.  Albert,  122,  Edith  Road,  West  Kensington, 
W.,  chemist. 

Welles,  Albert  H.,  Lafayette  College,  Easton,  Pa., 
U.S.A. 

Whitaker,  Alf.,  Woltaire,  Horsforth,  Leeds,  dyer. 


CHANGE  OP  ADDRESS  REQUIRED. 


CHANGES  OF  ADDRESS. 


Adam,  A.   Learmouth,  1 'o   Greenock  ;  88,   Great  Clyde 
Street,  Glasgow. 

Bishop,  G.  A.,  l/o  Royal  Bank   House ;  Gartverrie  Eire- 
clay  Works,  Coatbridge,  X.B. 

Broom,  Wm.,  l/o  ^Iount  Albion  ;  Muldiva,  North  Queens- 
land. 

Cawley,  Geo.,  l,'o  Industries  ;  29,  Great   George  Street, 
Westminster,  S.W. 

Colman,  Dr.  H.  G.,   l/o  Duchess   Road  ;  29,  Noel  Road, 
Edgbaston,  Birmingham. 

Dowson,  Wm.,  l/o  Surgeon's  Hall ;   168,  Brunfsfield  Place, 
Edinburgh. 

Duckworth,    C.  W.,  l/o    Garner's  Buildings;  51,  North 
Road,  Clayton,  Manchester. 

Earnshaw,  Edwin,  l/o  72  ;  24,  Mark  Lane,  London,  E.C. 
Elmore,  A.  S.,  l/o  Leeds ;  Oulton  Green,  Oulton,  Yorks. 
Fletcher,  E.  ^lorley,  I/o  Upper  Bedford  Place  ;  82,  George 
Street,  Portman  Square,  W. 

Fletcher,    R.    J.,   Journals    c/o   R.   Jaques,   Esq.,   The 
Hawthorns,  Bromlej',  Kent. 

Frost,  Dr.  Howard  Y.,  1  'o  Brooklyn  ;  Arlington,  Mass., 
U.S.A. 

Hailes,  A.  J.  de,  l/o  Stoke  Newington  ;  2,  Fisher  Street, 
Red  Lion  Square,  W.C. 

Hamlen,  G.  J.,  l/o  Ardeer  ;  c/o  Repauno   Chemical  Co., 
Chester,  Pa.,  TT.S.A. 

Johnson,  E.  E.,  l/o  Loughton  ;  25,  Henrietta  Street,  Old 
Trafford,  Manchester. 

Karslake,  W.  J.,  l/o  Pennsylvania  ;  Le  Roy,  Genesee  Co., 
N.Y.,  U.S.A. 

Lovett,    W.   J.,    l/o    Crumpsall ;     12,     Beech    Avenue, 
Urmston,  near  Manchester. 

Moss,  John,  l/o  Norbury  ;  39,  Tressilian  Road,  St.  John's, 
S.E. 

Miiller,  G.,  l/o  Ironwood ;  c/o  Puget  Sound   Reduction 
Co.,  Everett,  Wash.,  LT.S.A. 

Renaut,  F.   W.,  l/o   Westminster ;  The  Brambles,  Elm- 
bourne  Road,  Tooting  Common,  S.W. 

Riddell,   R.,   Journals    to   86,  Derby  Street,  Burton-on- 
Trent. 

Siebold,   L.,   l/o   Exchange  Street ;  Broomville  Avenue, 
Sale,  Mp.nchester. 

Strangman,   J.    Pirn,    l/o    Paris ;   retain    Journals    until 
further  notice. 

Thornton,  H.,  l/o  Stanford-le-Hope ;  5,    George    Street, 
Euston  Road,  N.W. 

Wikle,    Thos.,    I/O    Penclawdd;    Yivian    Arms    Hotel, 
Sketty,  near  Swansea. 


Warne,    Thos.,    l/o    6,    Wakefield    Road,    Thwaitegate, 
Leeds. 


MEMBER  OMITTED  FROM  LIST. 


Graham,  J.  A.,  The  Rookery  Farm,  Doverccurt,  Essex. 


2:cniron  Section* 

Thk  Chemicax  Society's  Rooms,  Burlington  House,  W. 

Chairman :  "Wm.  Thorp. 
Vice-Chairman:  W.  Crowder. 


C.  F.  Cross. 
A.  G.  Green, 

D.  Iloivard, 

C.  C.  Hutchinson. 
W.  Kellner. 
B.E.  R.  Newlands. 
W.  Ramsay. 


Committee : 

F.  G.  Adair  Roberts. 
A.  Gordon  Salamon. 

G.  N.  Stoker. 
F.  Napier  Sutton. 
T.  E.  Thorpe. 
T.  Tyrer. 
Frank  Wilson. 


lion.  Local  Secretary :  John  Heron, 
74,  North  Side,  Clapham  Common,  S.W. 

The  names  in  italics  are  those  of  members  of  Committee  who 
retire  at  the  end  of  the  current  Session. 

The  followniR  have  been  elected  to  fill  the  vacancies  and  will 
take  office  in  July  next:— Committee :  E.  J.  Bevan,  W.  G.  Blagden, 
T.  A.  LuMson.  R.  ilessel,  and  C.  R.  Alder  Wright, 


Meeting  held  Friday,  June  oth,  1893. 


MR.    WM.    thorp    in    THE    CHAIB. 


The  Chairman  said  before  beginning  the  ordinary 
business  of  the  evening  there  was  a  subject  to  which  he  felt 
compelled  to  refer.  Since  the  last  meeting  they  had  lost  by 
death  two  gentlemen  from  whom  they  had  lately  heard 
much  of  great  interest.  The  first  was  ]\Ir.  Cowper,  who 
recently  gave  a  very  excellent  paper  on  the  means  of  heating 
air  and  other  gase3.  He  was  a  man  who  belonged  rather  to 
the  old  school  of  engineers,  ripe  in  years,  for  he  believed  he 
was  74  or  75  years  of  age,  but  his  death  was  quite  sudden. 
His  name  was  on  the  list  produced  at  the  last  council 
meeting  for  election  as  a  member,  but  he  haii  already  passed 
away.  He  had  the  pleasure  of  some  conversation  with  him 
before  the  reading  of  the  uaper  referred  to,  and  from  the 
little  he  mentioned  then  of  the  various  things  in  which  he 
had  been  engaged  it  was  evident  that  he  was  a  man  of 
remarkable  power  and  ability.  The  world  of  technology  at 
large  had  lost  in  him  a  useful  worker.  Mr.  W.  Foster, 
Professor  of  Chemistry  at  Middlesex  Hospital,  and  a  most 
regular  attendant  at  the  meetings,  had  also  died  quite 
suddenly.  His  name  was  down  in  the  minutes  just  now  as 
having  spoken  at  the  very  la*t  meeting,  and  he  too,  though 
only  in  middle  life,  was  called  away  by  acute  pneumonia 
after  only  three  or  four  days'  illness.  He  thought  it  was  only 
fitting  that  some  reference  should  be  made  to  these  losses. 
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TIIK  APPLICATION  OF  AIU  IX  MOTION  TO 
CHKMICAL  IXDIJSTKV. 

ItV    HKNKV    (i.    \VATi;r.,     li.S(  . 

It  is  only  in  recent  years  that  the  value  of  air  in  motion  as 
applied  to  trade  and  industry  has  heen  at  all  reuognised, 
and  althoiij^h  a  considerahle  anioutit  of  attention  has  been 
f;iven  to  the  suti.jeet,  air  in  motion  is  not  as  fully  applied 
as  would  no  douht  he  the  case  if  manufacturers  and 
others  were  more  nccjuainted  with  the  numerous  services  it 
can  render. 

I  am  not  now  speaking  of  the  mere  fact  of  churning  air 
about  in  a  room  or  in  a  macliine,  either  by  means  of 
revolving  pa<hJles  or  swinging  punkahs,  lioth  of  which  have 
heen  used,  so  to  say,  from  time  immemorial,  but  of  the 
jiositivc  and  certain  movement  and  renewal  of  air,  eitlier 
warm  or  cohl,  moist  or  dry,  by  means  of  mechanical 
appliances,  such  as  fans,  blowinjj  engines,  Sec.  Of  these, 
fans,  except  in  special  cases,  have  long  ago  proved  them- 
selves the  most  convenient  of  application  and  economical 
in  use ;  but  it  is  necessary  at  the  outset  to  consider  the 
immense  difference  between  "pressure"  and  "volume." 
Except  for  the  purpose  of  overcoming  a  very  heavy 
resistance  to  the  motion  of  the  air,  in  most  cases  it  is 
\  oliime  and  not  pressure  that  is  required,  although  even 
now  blowers  and  centrifugal  fans  are  often  improperly 
applied  when  open  types  of  fans  should  be  used.  Of 
course  for  blast  furnaces,  smiths'  fires,  for  lifting  grain, 
lieavy  coarse  dust.  &c.,  pressure  is  absolutely  necessary  : 
but  this  pressure  is  only  obtained  at  very  great  expense, 
for  the  expenditure  in  moving  air  under  pressure  is 
practically  proportional  to  the  square  of  the  pressure,  or 
more,  i.e.,  to  move  the  same  volume  of  air  at  twice  the 
pressure  costs  four  times  fis  much  ;  and  if  this  pressure  is 
not  required,  three-quarters  of  the  expenditure  is  wasted 
completely,  and  only  three-quarters  of  the  desired  effect  is 
produced  in  a  given  time.  It  is  therefore  more  particularly 
to  air  in  motion  in  large  volume,  but  at  low  pressure,  that 
1  wish  to  call  your  attention. 

It  is  now  some  thirty  years  ago  that  the  movement  of  air 
in  large  volume  was  first  sought  after  with  the  recognition 
of  the  fact  that  air  will  not  displace  itself  alone  without 
some  impelling  power  ;  and  the  natural  tendency  of  heated 
air  to  rise  in  a  colder  atmosphere  was  one  of  the  first 
methods  tried,  but,  although  the  principle  is  correct,  it  is 
expensive.  Many  mines  are  still  ventilated  by  means  of  a 
large  furnace  at  the  bottom  of  a  shaft,  and  on  the  surface 
many  buildings  are  still  ventilated  by  means  of  a  furnace  at 
the  base  of  a  chimney.  A  Frenchman,  M.  ilotte,  was  at 
that  time,  I  believe,  the  first  to  attempt  to  move  air  in 
volume,  with  more  certainty  and  less  cost,  by  mechanical 
means,  and  the  celebrated  General  Morin  gave  the  subject 
considerable  attention  and  applied  mechanicall^'-driven  fans 
in  many  cases.  But  the  fans  of  that  period  were  extremely 
inconvenient  to  apply,  for  the3'  were  simply  Areliimedean 
screws  such  as  are  used  for  lifting  water.  Xow  Avater  is 
practically  incompressible,  while  air  is  compressible,  and  the 
coefficient  of  slip  is  consequently  very  different ;  and  as  air 
needs  therefore  a  comparatively  high  speed  of  revolution  of 
the  screw,  such  fans  were  hardly  suited  for  general  use. 

In  the  same  way,  although  for  propelling  ships  by 
means  of  a  screw  the  Archimedean  screw  was  applied  at 
first,  it  was  soon  found  that  a  short  screw,  consisting  of 
only  the  fraction  of  a  turn  instead  of  many  turns,  gave  the 
best  result,  so  it  was  also  soon  found  that  for  moving  air, 
instead  of  a  long  screw,  a  short  screw,  but  at  a  higher 
speed  of  revolution,  answered  better.  But  another  difficulty 
then  appeared,  which  was  that  air,  being  much  more 
mobile  and  compressible  than  water,  could  not  be  efficiently 
gripped  by  the  fan,  since,  even  under  the  slightest  resis- 
tance, it  was  at  once  scattered  centrifugally  from  the  tips 
of  the  blades  without  being  impelled  forwards  to  effect  the 
desired  purpose.  Many  devices  were  tried  to  overcome  i 
this  defect,  such  as  various  shapes  of  blades,  applied  as  in 
the  Archimedean  screw,  a  short  length  of  tube  round  the 
fan,  &c.  ;  but  it  was  not  until  the  blades  were  bent  over  at 
the  edge  (so  that  although  the   air  was  perfectly  free  to 


enter  under  the  blade,  once  under  it  the  air  could  not 
escape)  that  the  problem  of  moving  air  cheaply  in  large 
volume  was  solved.  That  the  problem  was  solved  is  j)roved 
by  tlie  fact  that  there  are  now  some  12,000  fans  of  this  type 
as  illustrated  in  Fig.  1  in  use  for  industrial  purposes  alone, 
displacing  hourly  overeiglit  thousand  million(8,000,000,000) 
cubic  feet  of  air. 


The  problem  of  efficiently  moving  air  in   volume  having 
thus  been  solved,  it  then  became  a  question   to  study  its 
best  and  most   valuable   applications    to   industry.     As   air 
had  at  first  been  put  in  motion  by  means  of  fires,  it  was 
natural  that  one  application  should  be   that   of  moving  air 
through  a   fire  to  ensure   perfect  combustion.     Chemically 
speaking,  combustion  is  the  combination  of  the  carbon  and 
hydrogen  of  the  fuel  with  the  oxygen  of  the  air,  and,   if 
the  air  supply  is  insufficient,  more  or  less  of  the  carbon 
will    be    carried   away  up    the   chimnej-   as    soot,  thereby 
increasing  the  smoke  nuisance  ;  carbonic  oxide  escapes  also 
unconsumed,    and    probably    some    hydrogen   and    hydro- 
carbons as  well,  which  all  contribute  to  vitiate  the    atmo- 
sphere   and   produce   waste.      Many   will   no    doubt    have 
noticed  that  immediately  after  putting  fresh  fuel  on  a  fire, 
the   amount   of  smoke  issuing  from  tlie  chimney  is  very 
much  greater  than  at  other  times,  which  is  due  to  the  fact 
that  the  thicker  fire  does  not  allow  the  air  to  pass  so  freelv 
through  it,  and  also  to  the  cold  fuel  chilling  the  ascensiona'l 
power  of  the  air  and  gases   up   the  chimney.     "When  the 
fire  door  is  opened  the  smoke  soon  disappears,  the  air  then 
arriving  on  the  top  of  the  fire  as  well  as  underneath,  and 
thus  ensuring  better  combustion.     Taking  good  coal  with 
say  82  to  85  per  cent,  of  carbon  and  2  to  5  per  cent,  of  ash, 
it  is  apparent  that  about  six  hundred  thousand  cubic  feet  of 
air  per  ton  are  necessary  to  ensure  perfect  combustion.    To 
obtain  the  movement  of  this  amount  of  air   through  the 
fire  during  the  time  necessary  for  the  disappearance  of  the 
ton  of  coal  by  the  unaided  ascensional  power  of  the  result- 
ing gases  up  the  chimney  is  generally  impossible,  but   if 
plenty  of  air  is  supplied   to  the  fire  underneath  the  bars  by 
means  of  a  fan,  the  fuel  is  completely  consumed.     To  take 
an  extreme  example,  it  would  at  first  sight  appear  impossible 
to  keep  steam  in  a  boiler  with  a  fire  six  inches  thick  of  the 
finest  coal  dust,  yet  this  has  been  easily  and   completely 
burnt  with  the  aid  of  an  18-in.  fan  and  only  three-tenths  of 
an  inch  of  water-gauge  in  pressure  in  the  air  it  was  delivering. 
Steam    and    heat   being    so    universally   in  use    in    every 
industry,  the  value  of  their  economical  generation  and  of 
the  application  of  air  in  motion  for  this  purpose,  is  therefore 
obvious. 

From  this  it  is  also  apparent  that  there  is  no  necessity  to 
use  any  great  amount  of  pressure  or  water-gauge  for  the 
perfect  combustion  of  fuel.  Of  course,  if  it  be  a  question  of 
burning  a  maximum  of  fuel  in  a  given  time,  more  air  to  the 
square  foot  of  grate  surface  will  give  the  desired  result:  but 
it  may  be  taken  that  anything  above  half  an  inch  of  water 
pressure  is  not  only  useless  but  detrimental  for  many 
reasons ;  the  coal  is  carried  up  the  chimney  by  the  rapid 
air  current  before  it  has  time  to  burn  completely,  the  strain 
on  the  boiler  is  enormously  increased,  and  the  tubes  and 
flues  both  suffer  ;  but  the  use  of  a  shght  air  pressure  is  both 
economical  and  beneficiah  For  instance,  the  discharge 
through    about    18    square   f^et  of  the  area    of   an    84-in. 
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Blackman  at  low  speed  into  the  stokehold  of  a  steamer 
burning  about  60  tons  of  coal  in  24  hours,  effected  a  saving 
of  about  live  tons  of  coal  a  day,  with  an  increase  of  about 
three-quarters  of  a  knot  an  hour  in  speed  ;  although  in  this 
case  the  fan  had  been  fitted  up  only  for  the  ventilation  of 
the  holds,  the  water-gauge  was  practically  nil,  and  the  air 
supply  was  limited  by  the  fact  of  it  having  to  pass  through  { 
a  bulkhead  door. 

To  come  now  to  the  application  of  air  in  motion  to  the 
various  chemical  industries  or  to  the  materials  manufactured, 
the  subject  may  be  considered  under  four  different 
headings : — 

Eemoving  heat,  foul  air,  fumes,  dust,  steam,  &c. 

Warming. 

Cooling. 

Drying. 

Apart  from  any  question  of  the  comfort  of  the  workers, 
the  removal  of  heat  usually  gives  also  a  direct  corresponding 
advantage,  because  the  workers  do  their  work  better  and 
quicker  when  in  comfort,  and  give  a  direct  increase  of 
output.  For  instance,  in  a  large  cold  air  producing  installa- 
tion the  temperature  in  the  compressor  room  was  about 
120°  F.  It  certainly  seemed  rather  anomalous  to  be  pro- 
ducing cold  air  in  such  a  temperature,  but  the  room  would 
not  ventilate  itself.  The  application  of  a  fan  brought  the 
temperature  down  to  within  two  or  three  degrees  of  the  outer 
air,  and  the  natural  result  was  that  the  compressors  needed 
far  less  steam  to  drive  them  and  gave  a  correspondingly 
greater  output.  In  another  instance,  in  a  dynamo  room, 
where  considerations  of  silence  practically  precluded  any 
ventilation,  the  temperature  was  often  as  high  as  ISO^'F. 
It  being  impossible  to  ventilate  the  room,  a  fan  was  fitted  on 
the  spindle  of  the  dynamo,  with  the  result  that  its  output 
was  increased  25  per  cent.  As  an  instance  of  the  value  of 
air  in  motion  in  removing  foul  air  and  fumes  in  nitro- 
phosphate  and  superphosphate  works,  the  application  of  a 
fan  to  the  den  removes  the  fumes  and  acid  vapours  produced 
during  the  mixing,  and  later,  when  the  men  are  digging  out 
the  mass,  as  they  are  working  with  a  continual  supply  of 
fresh  air  arriving  behind  them,  they  are  not  incommoded 
by  the  remaining  fumes,  and  can  get  to  work  sooner  and 
work  faster  in  consequence.  Dust  can  also  be  removed,  as 
in  the  grinding  rooms  of  cement  and  pottery  works,  carding 
rooms,  flax  and  jute  mills,  &c.  And  in  many  cases  it  is  not 
only  advisable  for  the  comfort  of  the  workers,  but  is  also 
necessary  to  avoid  the  risk  of  explosion  which  nearly 
always  exists  when  the  air  in  a  room  is  charged  with 
particles  of  fine  dust,  should  a  light  be  incautiously 
introduced.  Besides,  in  many  industrias,  the  dust  is  not 
only  disagreeable,  but  is  positively  a  sojrce  of  disease.  It 
is  a  well-known  fact,  for  instance,  that  in  the  woollen 
industry  the  fine  dust  arising  in  sorting  the  wool  is  charged 
with  germs  and  microbes,  which  sooner  or  later  produce 
the  "  wool-sorters'  disease."  This  has  now,  to  a  very 
large  extent,  been  stamped  out  by  the  use  of  fans  which 
draw  away  these  germs  before  they  can  reach  the 
mouths  of  the  sorters.  In  grinding,  the  fine  particles  of 
steel  and  iron  reaching  the  lungs  become  permanently 
imbedded  in  them,  with  the  most  serious  residts.  In 
white  lead  works  the  particles  of  lead  in  the  air  end  by 
poisoning  the  workers,  producing  paralysis.  In  match 
works  the  fumes  of  phosphorus  produce  "  phossy  jaw," 
and  in  "  silvering  "  the  fumes  of  mercury  have  an  equally 
disastrous  effect  upon  those  who  breathe  them.  Ex- 
plosive gases  produced  in  any  process  are  also  easily 
removed  by  plenty  of  air  in  motion.  And  not  only  can 
these  various  dusts  or  fumes  be  removed,  burnt,  washed,  or 
destroyed,  but  also  in  many  cases  where  they  have  any 
value  they  can  be  collected ;  thus  a  nuisance  is  not  only 
removed,  but  a  direct  source  of  income  takes  its  place.  A 
42-in.  fan  recently  applied  to  collecting  charcoal  dust  is 
saving  130/.  a  year.  In  many  industries  the  presence  of 
steam  is  a  continuous  source  of  loss  and  trouble,  for  its 
condensation  on  the  ceilings  or  floors  overhead  rots  them, 
its  condensation  on  the  machines  rusts  and  destroys  them, 
and  in  many  cases  it  is  a  direct  source  of  danger,  as  the 
workers  cannot  see  around  them.  As  an  instance  of  its 
successful  removal,  in  a  room  of  about  3,500  cubic  feet, 


in  spite  of  24  gas  jets,  it  was  impossible  to  see  one's  hand 
before  one's  face.  A  fan  was  fitted,  with  the  result  that  no 
gas  was  an}'  longer  necessary,  that  the  saving  in  gas  more 
than  paid  for  the  cost  of  running  the  fan,  that  there  was 
110  longer  any  condensation,  and  that  in  addition  an 
excellent  ventilation  was  obtained  throughout  the  whole 
building. 

For  the  purpose  of  warming  for  any  desired  object,  air 
in  motion  will  generally  prove  much  more  economical,  in 
first  cost  of  erection  and  in  maintenance,  than  any  other 
method.  In  many  cases  steam  pipes  are  still  employed  or 
even  now  erected  where  warm  air  in  motion  would  give 
infinitely  better  results,  and  provide  ventilation  as  well. 
The  best  steam  boiler  is  at  best  but  a  more  or  less  wasteful 
means  of  transmitting  heat  from  one  part  of  a  factory  to 
another,  for  the  loss  of  heat  by  radiation  is  very  great, 
not  to  mention  the  diificulty  of  keeping  an  expensive  and 
complicated  system  of  pipes  in  repair.  By  the  use  of  air 
in  motion  it  is  easy  to  warm  any  room  or  building  to  any 
desired  extent,  and  at  so  small  a  cost  that  1,000  cubic  feet 
of  pure  fresh  air  can  be  r.iised  50^  F.  per  minute,  and 
constantly  renewed,  with  an  expenditure  of  gas  coke  not 
exceeding  eight  pounds  per  hour,  and  in  many  cases  not 
exceeding  six.  Besides,  in  manj'  cases  heat  is  generated 
in  one  part  of  a  building  where  its  presence  is  far  from 
desirable,  but  if  this  air  is  moved  to  another  part  of  the 
same  building,  it  is  then  available  for  warming,  at  a 
nominal  cost.  Many  high-pressure  steam  engines  are  at 
present  in  use,  where  the  steam  exhausts  directly  into  the 
atmosphere.  But  if  this  steam  were  condensed  by  means 
of  a  coil  of  pipes  and  a  fan,  the  immediate  result  would  be 
that  a  large  supply  of  pure  warm  air  would  be  obtained,  and 
that  the  rapid  condensation  of  the  steam  producing  a  vacuum 
in  the  cylinder  of  the  engine,  either  an  increase  of  power 
or  an  economy  of  fuel  would  be  realised  at  the  same  time. 
It  has  long  ago  been  proved  that  if  a  fan  is  thus  applied 
the  engine  runs  easier  with  the  fan  at  work  than  when  the 
fan  is  not.  Another  great  advantage  is  also  obtained, 
which  is  a  supply  of  pure  water,  and  therefore  if  this 
water,  still  more  or  less  warm,  is  returned  to  the  boiler  the 
deposition  of  scale  is  absolutely  avoided. 

The  subject  of  cooling  may  be  considered  under  two 
heads.  1st. — The  cooling  of  a  hot  material  or  liquid  down 
to  the  normal  temperature.  This  is  easily  and  rapidly 
obtained  by  the  use  of  air  in  motion.  The  cooling  effect 
may  be  increased  by  using  wet  surfaces  or  ice  where  the 
air  is  admitted,  but  the  temperature  of  the  material  cannot 
be  reduced  very  much  below  that  of  the  air  brought  into 
contact  with  it.  This  application  is  nevertheless  often  of 
very  considerable  value.  At  a  large  rolling-mill,  situated 
on  the  top  of  a  hill,  the  only  water  supply  was  obtained 
from  a  tiny  brook  and  the  rain-water  from  the  roofs.  The 
mill  was  driven  by  a  single  cylinder  engine  of  3,000  h.p. 
It  was  therefore  obviously  impossible  to  condense  the 
exhaust  of  this  engine  by  the  usual  means,  as  there  was  not 
a  hundredth  part  of  the  water  necessary  to  fill  a  "  lodge." 
But  six  10-ft.  fans,  delivering  nearly  a  million  and  a  half  of 
cubic  feet  of  air  per  minute,  were  applied  to  cooling  the 
water  as  it  left  the  pumps,  so  that  it  could  at  once  be  used 
again,  and  with  the  most  complete  success.  The  pressure 
in  the  boilers  being  75  lb.,  and  the  resulting  vacuum 
being  over  28  in.,  in  rough  figures,  it  is  at  once  obvious 
that  one-fifth  of  the  horse-power  was  gross  profit,  say 
600  h.p.  Taking  from  this  the  power  expended  in  driving 
the  fans,  pumps,  loss  in  friction,  &c.,  amounting  to  about 
200  h.p.,  there  would  have  been  a  saving  of  400  h.p.,  and 
it  was  in  reality  considerably  over  300  h.p.,  or  more  than 
10  per  cent,  clear  saving.  Thus  the  mills,  which  had  been 
erected  in  this  inconvenient  locality  on  account  of  the 
presence  of  the  ore  at  the  top  of  this  hill  or  mountain,  were 
by  air  in  motion  able,  in  spite  of  the  other  disadvantages  of 
their  position,  to  secure  a  very  large  reduction  in  their 
working  expenses.  Taking  this  subject  from  another  point 
of  view,  it  of  course  is  in  one  sense  merely  a  repetition  of 
what  has  been  already  said  as  to  the  removal  of  heat.  But 
it  is  often  necessary  to  extend  the  cooling  still  further,  or 
secondly,  to  cool  or  refrigerate  substances  from  a  normal 
temperature  to  a  much  lower  one.  In  this  case  special 
machinery  is  of  course  necessary  in  addition  to  the  fan, 


Juno  .50, 1803.]       THE  JOURNAL  OF  THE  SOCIETT  OF  CHEMICAL  INDUSTRY. 


493 


but  the  results  are  oven  hiw  mucli  better  if  the  air  is  put  in 
uiutioii.  For  instance,  it  was  foriiierly  the  practice  in  cold- 
air  stores  to  place  tlie  cooling  i)ipes  on  the  ceilinjj  of  the 
rooms,  and  to  trust  to  the  natural  tendency  of  the  coMer 
air  to  fall  and  of  tlie  w.irmer  air  to  rise,  to  ensure  a  rejiular 
distrihution  of  the  coolinf,'  eil'ect  throufjhout  the  store.  15ut 
now  by  the  additional  application  of  a  fan  or  fans  to  put 
the  air  in  motion  with  certainty,  any  dependence  on  the 
natural  ascent  of  the  warmer  air  to  the  cooling  surface  is 
completely  avoided,  and  the  air  as  fast  as  it  is  warmed  by 
contact  with  the  substances  to  be  cooled,  is  brought 
infallibly  back  to  the  cooling  surface  to  be  again  reduced  to 
the  desired  temperature. 

The  subject  of  drying  is  perhaps  the  one  most  generally 
interesting  to  all  those  engaged  in  chemical  industries,  and 
it  has  certainly  until  recently  been  one  of  the  least  under- 
stood. The  general  idea  of  drying  appears  to  have  been  to 
get  a  room  heatcil  as  much  as  possible,  put  the  goods  in  it, 
leave  them  in  until  dry,  not  to  trouble  in  the  least  degree 
about  the  resulting  humidity,  to  trust  to  their  drying  if 
sutticient  ,time  was  allowed,  and  in  fact  to  trust  to  luck. 
That  all  this  is  exceedingly  unpractical  and  wrong  should 
be  sufficiently  apparent.  In  one  of  my  early  experiences 
of  drying  I  was  called  into  a  series  of  rooms  on  a  hot 
summer's  day,  and  happened  to  be  carrying  a  black  leather 
bag.  These  rooms  were  used  for  drying  a  liquid  for  the 
purpose  of  obtaining  the  1  or  2  per  cent,  of  solid  matter  it 
contained,  and  were  heated  to  some  150°  1'.  At  once  on 
entering,  I  found  myself  covered  with  a  profuse  cold 
perspiration,  and  on  looking  at  my  bag,  I  saw  it  was  simply 
streaming  and  running  with  water.  I  was  told  the  drying 
in  spite  of  very  heavy  expenditure  was  not  satisfactory',  and 
very  slow,  for  each  room  contained  some  400  pints  of 
water  to  remove,  and  the  remainder  suffered  from  prolonged 
stewing.  It  never  seemed  to  have  occurred  to  the  manu- 
facturer that  it  was  necessary  to  get  rid  of  the  resulting 
steam  as  quickly  as  possible,  and  I  could  quite  understand 
that  in  an  atmosphere  so  charged  with  moisture  thai  it 
could  condense  as  rapidly  as  it  did  on  the  body,  whose 
temperature  is  98 1°  F.,  the  material  did  not  dry  as  fast  as 
he  would  have  wished.  As  another  instance,  I  have  been 
called  into  a  room  containing  goods  heated  to  150''  or 
160^  F.  with  a  very  small  percentage  of  water,  and  was 
told  that  they  took  24  hours  to  dry.  I  offered  to  dry  the 
goods  in  24  minutes,  and  was  told  that  these  rooms  had 
been  fitted  up  by  the  firm's  ancestor,  who  had  made  it  a 
reputation  of  unrivalled  quality,  and  was  simply  laughed 
at.  However,  after  about  a  year's  occasional  visits  the 
firm  were  finally  brought  to  believe  that  it  was  just  possible 
that  something  better  might  be  done,  and  consented  to  try 
an  experiment  as  thej'  called  it.  With  air  in  motion  the 
result  was  that  the  goods  dried  thoroughly  in  16  minutes, 
aiul  that  being  no  longer  stewed,  their  appearance,  beauty, 
brilliancy  of  colour,  and  quality  were  such  as  had  never 
been  seen  before.  In  France  I  was  called  in  to  see  some 
machines  for  drying  cotton  and  woollen  goods  in  the  piece, 
which  I  was  told  cost  each  some  16*.  a  day  for  steam.  They 
had  been  provided  with  air  in  motion,  but  the  air  was  simply 
put  in  motion  by  means  of  revolving  paddle-wheels  taking 
a  lot  of  power,  and  simply  churning  the  saturated  air  in 
the  machines  round  and  round  inside  them.  The  top  of 
these  machines  was  stuffed  with  rags  and  hay  to  the  depth 
of  some  nine  inches  to  absorb  the  water,  which  nevertheless 
was  streaming  down  inside  them,  but  again  it  had  never 
occurred  to  the  firm  to  remove  the  saturated  air  bj'  putting 
air  iu  motion  as  it  should  be  ;  that  is  to  sa}-,  to  remove  the 
water  evaporated  and  not  simply  to  churn  it  round  and  round 
inside  the  machine.  Here  I  was  told  that  if  I  introduced 
other  air  into  the  machines  the  temperature  would  fall  to 
such  a:i  extent  that  no  drying  would  be  possible.  They 
had  never  considered  the  fact  that  the  air  might  be 
renewed  so  slowly  that  no  perceptible  fall  of  temperature 
would  result,  and  that  the  damp  air  need  not  be  discharged 
until  it  wa.s  absolutelj'  saturated  with  moisture,  when  being 
as  damp  as  it  could  possibly  be,  it  could  have  no  further 
drying  power,  and  was  consequently  quite  useless.  The 
application  of  air  in  motion  practically  at  once  proved  its 
value  by  much  more  rapid  drying,  better  results,  and  about  1 
half  the  expenditure. 


These  few  instances,  which  I  could  multiply  by  hundreds, 
sliould  suffice  to  show  what  can  be  done  in  this  direciion, 
and  at  once  suggest  the  remedy:  Kenew  the  air  as  i::ay 
be  necessary,  and  test  the  humidity  of  the  air  in  the  room 
or  machine.  For  the  latter  i)urpose  I  wisli  to  call  your 
attention  to  tlie  valuable  indications  aiforded  by  a  simple 
instrument,  the  psychrometor,  which  consists  simply  of  a 
pair  of  tlierniometers,  the  bulb  of  one  being  kept  continually 
moist  by  means  of  the  water  »upi)lied  to  it  tiirough  a  cotton 
mesh  and  the  muslin  wrapped  round  it.  Heat  is  abstracted 
from  the  mercury  in  the  wet  bulb,  and  the  cousequeuce  is 
that  it  indicates  a  lower  temperature  than  the  dry  one. 
The  greater  the  degree  of  dryness  of  the  air,  the  more 
rapid  the  evaporation,  the  greater  the  quantity  of  heat 
abstracted  from  the  wet  bulb,  and  consequently  the  greater 
the  difference  between  the  two  readings.  If  the  air  is 
saturated  there  is  of  course  no  evaporation,  and  the  two 
thermometers  read  precisely  alike.  Therefore,  to  consider 
the  matter  roughly,  the  mere  difi'erence  between  the  two 
readings  is  an  indication  of  the  drying  power  of  the  air, 
for  the  greater  the  difference  between  the  two  readings  the 
dr^'er  the  air,  and  consequently  the  greater  its  absorbing 
power  for  moisture,  liut  to  consider  the  matter  accurately 
it  is  very  easy  to  construct  a  table,  based,  it  is  true,  on  a 
somewhat  complicated  formula,  and  data  investigated  more 
exactly  by  Kegnault  than  by  any  other  scientist,  which  gives 
at  sight  the  exact  percentage  of  moisture  in  the  air,  and 
which  therefore  at  once  shows  how  near  it  is  to  its  point  of 
saturation,  and  how  much  more  moisture  it  can  take  up. 

This  has  long  ago  been  done  for  the  ordinary  tempera- 
tures of  the  atmosphere  for  meteorological  observations, 
say  up  to  100'  F.,  but  much  higher  temperatures  are  often 
necessary  for  drj'ing  rapidly  certain  classes  of  products. 
Some  time  back  I  received  an  inquiry  from  a  firm  for  such 
a  pair  of  thermometers  for  use  in  a  drying  room,  the 
temperature  of  which  was  given  me  as  250'  F.  As  may  be 
at  once  seen  the  inquiry  appeared  at  first  sight  rathei 
extraordinary,  considering  the  usual  form  of  the  instru- 
ment, for  250"  being  above  the  boiling  point  of  water,  the 
water  in  the  tube  would  of  course  boil,  and  V)e  expelied 
by  the  resulting  steam ;  or,  taking  another  form  of  the 
instrument  which  is  often  used,  the  water  in  the  reservoir 
would  of  course  also  boil,  thereby  adding  to  the  moisture 
in  the  air  in  the  room,  and  would  also  soon  be  evaporated. 
This  firm  was  so  anxious  to  have  a  psj'chrometer  indicating 
to  this  temperature,  that  I  determined  to  try  some  experi- 
ments to  ascertain  how  far  it  was  possible  to  comply  with 
their  desire.  I  therefore  placed  a  pair  of  long-range 
thermometers,  one  with  a  dry  bulb  and  the  other  with  a 
bulb  covered  with  muslin  and  continually  kept  wet  by 
water  led  from  a  reservoir  placed  outside  of  the  reach  of 
the  hot  air  blown  past  the  bulb,  in  the  stream  of  air  from 
a  heater  delivering  some  7,000  cub.  ft.  of  air  a  minute  at 
temperatures  up  to  248"  F.  Much  to  my  surprise  I  found 
that  the  indications  of  the  pair  of  thermometers  were  even 
at  this  temperature  practically  correct,  and  most  valuable 
observations  were  thus  obtained.  It  was,  for  iustance, 
probably  the  first  time  that  135°  F.  difference  in  the 
readings  of  the  two  thermometers  had  been  observed,  the 
air  with  80  per  cent,  of  moisture  of  the  atmosphere  at  50" 
having  been  so  heated  that  at  28'  it  only  contained  2  per 
cent,  of  moisture.  It  will  be  at  once  apparent  how 
enormous  the  drying  capacity'  of  such  a  stream  or  air  must 
be,  and  how  avid  it  mu«t  be  of  moisture.  On  placing  a 
disc  of  thick  cotton  tissue  in  its  passage,  I  found  it,  so  to 
say.  impossible  to  keep  this  cotton  wet  except  by  continu- 
ously spraying  it  with  a  very  large  quantity  of  water 
delivered  from  a  jet  under  high  pressure.  Taking  the 
atmosphere  at  50^  F.,  with  80  per  cent,  of  moisture,  the 
absorbing  power  of  each  cubic  foot  of  air  would  be  about 
0-82  grains  of  water,  but  this  same  air  after  being  thus 
treated,  at  its  exit  at  28°  F.,  with  only  2  per  cent,  of 
moisture  would  theoretically  be  capable  of  absorbing  some 
469 -28  grains  of  moisture  per  cubic  foot,  and  admitting  iu 
practice  that  only  two-thirds  of  this  amount  was  absorbed, 
it  still  leaves  over  300  grains  per  cubic  foot  as  the  amount 
of  water  it  is  capable  of  removing.  And  this  air  being 
delivered  at  the  rate  of  7,000  cub.  ft.  per  juinute  would  seem 
to   show  a    removing  or  drying  capacity  of  300   by  7,000 
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grains  per  minute  (and  as  7,000  grains  are  one  pound)  or 
300  lb.  of  water  per  minute.  Yet  the  cousumption  of  fuel 
for  obtaiuiug  this  stream  of  air  was  only  about  2  cwt.  per 
hour. 

This  shows  at  once  that  there  is  some  other  factor  to  be 
considered,  for  I  need  not  say  that  with  some  3|  lb.  of 
fuel  per  minute  it  is  absolutely  impossible  to  evaporate 
300  lb.  of  wr.ter  in  the  same  time,  but  1  have  placed  the 
matter  in  this  way  before  you  to  make  this  factor  more 
apparent,  for  it  is  only  too  often  totally'  neglected  in  practice. 

It  is  therefore  easy  to  determine  at  any  given  moment, 
and  in  any  drying  room  up  to  250°  F.,  and  probably 
further,  the  hygrometric  condition  of  the  air,  by  the  use  of 
a  pair  of  thermometers  mounted  as  I  have  just  described  ; 
and  while  avoiding,  on  the  one  hand,  the  too  rapid  renewal 
of  the  air,  which  would  simply  mean  expelling  so  much 
warm  air  before  it  had  done  its  work,  it  at  once  gives  a 
means  of  avoiding,  on  the  other  hand,  what  is  only  too 
often  the  case — stewing  the  materials  in  an  atmosphere  so 
saturated  with  moisture  that  no  drying  can  possibly  take 
place,  with  all  the  attendant  loss  of  time,  money,  quality, 
and  colour,  of  the  materials,  not  to  mention  room-space, 
rent,  and  other  expenses.  Had  such  a  pair  of  thermometers 
been  mounted  in  the  drying-rooms  I  have  just  mentioned, 
and  their  indications  attended  to,  they  would  at  once  have 
shown  the  fault,  and  the  absolute  necessitj^  of  the  renewal 
of  the  saturated  air,  so  that  it  should  be  impossible  for  it  to 
condense  on  the  body  in  the  manner  it  did  on  any  person 
entering  the  room.  As  I  have  already  said,  although  the 
formula  for  ascertaining  the  percentage  of  moisture  of  the 
air  by  means  of  the  readings  of  a  pair  of  wet  and  dry  bulb 
thermometers  is  rather  complicated,  or  at  least  tedious  to 
calculate,  yet  the  results  are  easily  tabulated,  and  then  the 
result  is  obtained  by  the  mere  inspection  of  the  table. 
Although  tables  are  easily  obtainable  for  temperatures  up  to 
about  100°  F.,  yet  I  am  not  aware  or  able  to  learn  of  any 
being  in  existence  for  temperatures  up  to,  say,  2.50°  F. 
From  the  interesting  indications  obtained  in  the  experi- 
ments I  have  just  described,  I  have  been  engaged  in 
calculating  a  table  reading  up  to  250°  F.  for  differences  in 
the  readings  of  the  two  thermometers  as  high  as  135°  F.,  as 
such  differences  are  obtainable.  Headings  taken  even  only 
ever}'  9°  F.,  within  these  limits,  would  appear  to  be  all  that 
is  required  for  practical  purposes,  as  one  or  two  per  cent,  of 
moisture  does  not  much  affect  the  result,  and  it  is  also  easy 
to  interpolate  roughl}'  by  guessing  with  suthcient  accuracy. 
In  this  table  there  appear  to  be  some  200  results  necessary 
to  complete  it,  yet  to  obtain  them  something  like  400,000 
figures  are  necessary,  besides  continual  reference  to  tables 
of  the  elastic  force  of  steam,  &c.,  so  that  it  will  easily  be 
apparent  that  its  compilation  is  a  work  of  patience.  I  regret 
that  I  have  not  yet  been  able  to  find  sufficient  leisure  to 
complete  it,  altliough  1  have  been  at  work  on  it  for  some 
months  past,  or  I  should  have  had  much  pleasure  in  placing 
it  before  you  to-night. 

To  return  now  to  the  seemingly  enormous  evaporative  or 
drying  power  of  the  heated  air  at  248  F.,  of  which  I  was 
speaking  in  referring  to  these  experiments,  and  what  no 
doubt  would  at  once  appear  to  many  its  power  of 
evaporating  water  at  a  fabulous  rate.  Of  course  nothing 
so  wonderful  is  possible  ;  for  water,  in  order  to  pass  from 
the  liquid  to  the  gaseous  state,  requires  a  large  amount  of 
heat,  and  some  heat  is  also  necessary  to  warm  the  goods 
up  to  the  temperature  of  the  drying  room  ;  besides  there 
are  sorts  of  losses  by  radiation  through  the  walls,  floors, 
ceilings,  &c.,  but  more  especially  through  the  windows. 
There  is  also  to  be  considered  the  dewpoint  or  temperature 
at  which  the  heated  air  becomes  saturated  so  that  it 
cannot  any  longer  maintain  the  water  in  suspension  ;  and 
as  the  whole  of  this  heat  must  be  taken  from  the  heated  air, 
its  temperature  and  moisture-absorbing  capacity  are  thereby 
at  once  lowered. 

It  is  not  difficult  to  determine  approximately  how  much 
air  and  how  much  heat  is  necessary  for  the  evaporation  of 
any  given  amount  of  water  in  drying  at  any  given  tem- 
perature, and  also  to  examine  the  relative  amount  of  heat 
expended  in  each  of  the  various  losses.  To  take  an  instance. 
Let  us  suppose  it  is  necessary  to  evaporate  every  hour  220 
lb.  of  water,  the  external  temperature  of  the  atmosphere 


being  59°  F.,  and  the  temperature  of  the  damp  and  cooled 
air  at  the  exit  from  the  room  being  95°  F.  It  will  be 
necessar}'  to  send  hourly  some  12,940  lb.  of  dry  air  through 
the  room,  and  the  bulk  or  volume  of  this  weight  of  air  will 
therefore  be  about  172,348  cub,  ft.  Then  suppose  the 
external  air  to  be  saturated,  which  it  seldom  is,  the  average 
amount  of  saturation  of  the  air  here  being  probably  about 
80  per  cent. ;  but  it  is  of  course  advisable  to  consider  the 
outer  air  under  the  worst  possible  conditions,  so  that  the 
drving  may  be  accomplished  with  certainty  in  all  states  of 
the  weather,  even  if  it  is  more  rapid  on  fine,  dry  days.  It 
will  thenbenecessarj-to  send  the  172,348  cub. ft.  of  air  into  the 
drying  room  at  a  temperature  of  175°  F.,  and  the  heat  will 
be  expended  in  the  following  proportions : — The  air  itselt 
will  absorb  4 '75  calories,  the  steam  contained  in  it0'12 
calories,  and  the  water  vaporised  10' 62  calories,  total  15' 49 
calories.  There  will  therefore  be  some  91,112  calories  to 
supply  per  hour,  which  shows  a  consumption  in  fuel,  of 
good  coke  for  instance,  of  about  40  lb .  per  hour.  As  to 
the  efficiency  of  this  application,  these  figures  show  at  once 

that  it  is  -    '"  or  6S  per  cent. :  that  is  to  say,  that  out  of  the 

total  15'49  calories  sent  in,  the  10-62  calories  expended  in 
vaporising  the  water  in  the  room  represent  the  part  of 
the  total  heat  usefully  employed.  In  reality  the  efficiency 
will  be  somewhat  less,  for  a  further  amount  of  heat  is 
necessary — that  necessary  to  warm  the  substance  to  be  dried 
from  59°  to  95°  F.,  and  no  allowance  is  made  for  radiation 
losses,  &c. 

In  passing  air  in  motion  through  a  room  it  is  of  course 
impossible  to  make  sure  or  to  obtain  that  every  particle  of 
air  will  meet  with  a  particle  of  water  to  absorb,  but  if  the 
goods  are  caref  uUj'  disposed  so  as  to  obtain  the  best  contact 
possible  with  the  air  in  motion,  something  like  two-thirds  of 
the  theoretical  amount  of  absorption  maj-  be  obtained.  And 
it  is  now  apparent  to  you  why  the  7,000  cub.  ft.  of  air  a 
minute  at  248°  F.  I  mentioned  in  the  experin.ents  with  the 
thermometers,  could  not,  in  spite  of  their  only  containing 
2  per  cent,  of  moisture,  evaporate  the  300  lb.  of  water 
per  minute  I  then  spoke  of,  as  the  heat  necessary  for  the 
evaporation  of  the  water  would  have  had  to  come  from  the 
air ;  to  how  great  an  extent  you  now  see,  for  in  the 
e.'cample  I  have  just  given  you,  the  172,348  cub.  ft.  per 
hour  is  2,872  cub.  ft.  per  minute,  which,  although  heated 
to  175°  F.,  can  only  evaporate  about  220  lb.  of  water 
per  hour,  or  say  3" 5  lb.  of  water  per  minute. 

I  have  not  wished  to  wearj'  you  with  figures,  and  have 
therefore  summarised  the  results  in  the  foregoing  example, 
the  more  so  that  all  these  problems  are  much  easier  to  deal 
with  in  cubic  metres  and  centigrade  degrees,  and  are  even 
then  complex  and  tedious  to  work  out.  To  show  how  far 
this  is  so,  I  give  here  the  formula  for  determining  the 
efficiency  of  a  drying  application,  that  is  to  say,  the  pro- 
portion of  the  heat  actually  expended  in  vaporising  the 
water  to  the  total  amount  of  heat  expended,  premising  it 
with  the  indication  that  the  §  is  the  two-thirds  of  the 
theoretical  duty  which  constitute  good  practice,  and  that 
Pf  is  the  weight  of  steam  in  one  kilogramme  of  dry  air  at 
t'  C,  and  that  p8  is  the  weight  of  steam  in  the  air  at  6°,  1°, 
and  0°  being  respectively  the  temperatures  of  the  outer  air 
and  of  the  air  of  the  drying  room  at  its  exit :  — 

'i(Pe-P'^  [606-5  +  0-305(0-0] 

0-2377  (0-0  +  0-475  p,(6-0  +  i(.P0-Pt)  [606-5  +  0-305  (0-< 

That  it  is  suflBciently  complex  is  at  once  apparent,  and  in 
Fahrenheit  degrees,  pounds,  grains,  cubic  feet,  &c.,  it  is 
still  more  so,  but  as  these  are  our  current  measures  in 
England,  I  have  used  them  in  all  other  parts  throughout 
this  paper. 

The  applications  therefore  of  air  in  motion  to  drying,  both 
in  chemical  industries,  and  in  the  allied  trades  are  so 
numerous  that  in  the  time  and  space  at  my  disposal  I  can 
only  call  your  attention  to  some  of  the  most  important. 
Eeginning  with  those  trades  which  are  perhaps  more 
strictly  speaking  users  of  chemicals  than  chemical  industries, 
one  of  the  first  is  that  of  the  cotton,  woollen,  silk,  flax,  hemp, 
jute,  and  other  textile  manufacturing.  In  all  of  these  trades 
at  some  period  of  the   process  of  manufacture  the  goods 
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have  to  be  dried,  and  I  have  already  shown  how  the  proccsH 

can   be  acccltriited   by  using  fans  properly  applied.     In  the 
leather  trade  the  use  of  air  in   motion  is  of  j)cculiar  value. 
It  is,  however,  necessary  to  distiii<;uish  the  great  dilference 
between    the   drying    of     oak-tanned    and    extract    leather. 
The   treatment  which  would  dry   the  oak-taimed   perfectly 
would  irretrievably    injure  and   blacken  the  extract  leather, 
which   is   much  more  delicate   while  still  damp.     And  this 
leads  me  to  call  your  attention  to  the  extreme  importance 
of  recognising   a  fact  too  often  completely  ignored,  which  is 
that  a  fan   is   not   a  machine  like  a  grindstone  or  a  sewing- 
machine,  which   will  do  its  work  no  matter  where  it  may  be 
placed.      The   fan,  on  the  contrary,  demands   very    careful 
thought   in   its   installation,   it  being  generally  found  that 
there  is   but  one  place  in  a  room  or  machine  where  a  fan 
can  be  placed  to  do  good  work,  and  that  placed  anywhere 
else  it  may  be  worse  than  useless.     Some  years  back    I 
remember  a  firm    in   the  leather  trade  buying  a   fan  and 
erecting  it  where  it  was   easiest   to  drive,  ijuite  regardless 
of  the  effect   it  might   have  on   their  skins,  but   I    believe 
simply   from  the  fact  that  a   neighbouring  competitor  was 
getting  excellent   results   from   his  fan,  and  they  wished  to 
compete  with  him  at  an  equal  advantage.     About  two  da^s 
after  the  fan  was  erected  (it  was  in  the  month  of    August) 
a  very  warm  day  was  followed  by  a  cold,  rainy  night,  and 
1  believe  that   night  cost  them  several  hundred  pounds,  for 
the  whole  of  the  goods  in  their  loft,  which  was  a  very  large 
one,  were   completely    ruined,   and   they   were    tlien  fully 
convinced  of  the  necessity  of  erecting  the  fan  "  judgmati- 
cally,"  for  on   re-erecting   it   in    another   position    and  in 
another  manner,  where  it  should  have  been  placed  at  first, 
it   gave   excellent   results,  and   others   were    subsequently 
placed  in  other  lofts.     Glue  and  gelatin  are  materials  most 
particularly  subject   to    the  state  of  the  air    brought  into 
contact  with  them,  and  are  among  those  substances  which 
it  is  most  important  to  drj'  with  the  least  possible  amount 
of  heat ;  here,  then,  air  in  motion  is  of  the  greatest  value. 
I  will   take  the  extreme  instance  of  gelatin    as  combined 
with  salts  of  silver  as  used  for  coating  the  photographic 
dry-plates.  These,  according  to  their  formula  of  preparation, 
will  not  bear  a  temperature  higher  than  70^  or  75°  F.,  and 
in  addition  it  is  most  important  to   dry   them   rapidly    and 
without  the  slightest  particle  of  dust  falling  on  the  damp 
surface.     If  left  to  themselves  in  a  room  in  which  the  air 
is    simply  heated   without    being    in    motion,   they    seem 
to  get  surrounded  by  a  film  of  damp  air  and  take  as  much  as 
24  hours  to  dry.     With  air  in  motion  in  the  room,  properly 
warmed  and  applied,  they  dry  easily  in  a  half  or  a  third  of 
that  time,  or  even  less,  without  the   slighest   risk  of   their 
being  damaged  by  a  speck  of  dust.     But  if  the  air  is  at  all 
overheated    the  emulsion  will  not  set,  or  if  it   does,  sooner 
or  later,  changes  take  place  in    the  film,    and   the    plates 
become  unreliable  or  worthless.     On  the  other  hand,  starch 
and  goods  containing  starch  appear  to  need  a  considerable 
amount  of  heat  to   dry  them,  and  are  not  so    easily  dealt 
with  by  cool  air.     Products  in  which  linseed  and  other  oils 
are  used  also  dry  best  with  a  certain  amount   of  heat,   but 
the  value  of  plenty  of  air  in  motion  is  most  plainly  evident 
in  those  cases  where  the  so-called  drying  is  in   reality  the 
oxidation  of  the  oils  in  or  on  the  various  articles.     In  the 
paper  trades  the  drying  is  really  of  course  mostly  done  by 
steam  cylinders,  but  air  in  motion  is    decidedly  useful  for 
drying  the  machine.   Taking  the  glazed  papers,  for  instance, 
if  there  is   any  condensation  above,  everj-  drop  of  water 
faUing  on  the  paper  leaves  its  mark.     Taking  wall-papers, 
simply  printed  or  both  printed  and   varnished,  it  is   very 
often  a  ver^'  slow  and  tedious  matter  to  dry  them  without 
air  in  motion,  and  the  same  applies  to  cardboard  and  other 
kindred  products.     A  firm  manufacturing  a  sort  of   brown 
paper  papier-mache,  half  or   three-quarters    of    an   inch  in 
thickness,  found  the  drying  so  slow  that  the  manufacture  of 
these  goods,  which  were  very  often  bulky,  could  not  possibly 
have  paid.     With  air  in  motion  the  drying  became  easy, 
such  articles  being  easily  dried  in  12  to   15  hours,  and  the 
result  was  that  the  manufacture  of  these  articles  became  re- 
munerative.    At  the  beginning  of  this  paper  I  mentioned  the 
difference  of    air  in  volume  and  air   under  pressure,  and 
spoke  of  the  small  amount  of   pressure  generally  sufficient 
to  overcome  an  apparently  considerable  resistance.     I  then   ! 
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supplies  another.  It  would  at  first  sight  seem  impossible 
to  overcome  the  resistance  of  two  floors  of  wet  malt  each 
15  in.  thick,  without  considerable  pressure,  but  such  is  not 
the  case,  for  it  has  long  been  proved  that  air  in  large 
volume  and  almost  without  pressure  can  be  rapidly  passed 
through  it,  thereby  producing  a  most  excellent  and  rapid 
drying.  Hops  are  also  easily  dealt  with  in  an  almost 
similar  manner.  For  bricks,  tiles,  potterj-,  porcelain,  &c., 
the  use  of  air  in  motion  offers  peculiar  advantages,  and  even 
saggers  and  other  large  pieces  are  easily  dried  without  risk  of 
fracture,  the  waste  heat  for  the  stoves  or  ovens  being  used  for 
the  purpose  of  increasing  the  drying  power  of  the  atmo- 
sphere. Timber  is  also  rapidly  and  efficiently  seasoned,  for 
no  nearer  approach  to  the  effect  of  a  summer  wind  can  be 
produced.  In  cement  works  the  drying  of  the  slurry  is 
accomplished  much  more  rapidly,  and  almost  any  kind  of 
fuel  can  be  used  in  the  kiln  should  its  shape  admit  of  this. 
In  the  chemical  iudustrieslproperly  speaking,  fans  have  been 
applied  with  perfet't  success  for  drying  gunpowder,  smoke- 
less powder,  oxide  of  zinc,  superphosphate  of  iime,  white 
lead,  sulphate  of  copper  crystals,  transparent  soap,  cellulose 
wood-pulp,  delicate  dyes  such  as  saffranin,  &c.,  diatomite, 
kaolin,  anthraquinone,  guncotton,  photographic  films,  &c. 
I  cannot  give  a  better  instance  of  the  value  of  air  in  motion 
in  the  chemical  trades  than  the  following: — Some  time 
back  I  had  handed  to  me  a  lump  of  wei  cr3stals  of  the 
consistency  of  thawing  snow,  and  was  told  that  although  it 
had  been  lying  on  the  top  of  a  boiler  for  a  fortnight  it 
showed  no  signs  of  drying.  I  was  warned  not  to  exceed  a 
temperature  of  190'  F.  On  placing  it  in  a  drying  stove 
with  air  in  motion  at  this  temperature,  after  48  hours  con- 
tinuous running  it  still  showed  no  sign  of  drying,  and  was 
practically  in  the  same  condition  as  on  starting.  The 
workman  in  charge  got  impatient  with  it  and  forced  the  heat. 
When  at  200'F.  the  substance  immediately  melted,  and  he,  not 
to  spoil  it,  at  once  stopped  the  heat  and  sent  air  at  about 
G0°  F.  through  the  stove  instead.  The  material  dried  up 
at  once.  We  subsequently  found  that  this  was  the  only 
manner  to  dry  this  product,  and  that  it  suffered  no  damage 
by  this  treatment.  At  a  sewage  works  the  residue  of  the 
filter-presses  is  now  completely  dried  without  loss  of  the 
large  amount  of  free  ammonia  it  contains,  at  a  cost  of  about 
10.9.  per  ton,  and  finds  a  ready  sale  at  25s.,  the  only 
fault  being  that  there  is  not  more  of  the  sludge  to  increase 
the  profit.  For  evaporating  liquids  the  use  of  air  in 
motion  offers  one  of  the  cheapest  and  most  rapid  methods 
of  concentrating  chemical  solutions. 

So  far  I  have  only  spoken  of  the  application  of  air  in  motion 
to  one  purpose,  but  it  can  often  be  applied  to  more  than  one. 
For  instance,  in  a  laundry  the  hot  air  exhausted  from  the 
ironing-room  can,  after  being  warmed,  be  used  for  drying  the 
linen,  and  after  leaving  the  drying-room  it  is  still  able  to 
assist  very  materially  in  removing  the  steam  in  the  wash- 
house,  which  it  dispels  in  a  double  manner,  first,  because 
this  air,  not  being  saturated,  has  still  a  capacity  for  absorb- 
ing steam,  rendering  it  invisible,  and  preventing  condensa- 
tion ;  and  secondly,  by  driving  it  out  of  the  laundry.  In 
an  installation  erected  some  years  back  the  whole  of  these 
various  duties  are  most  satisfactorily  performed,  and  in 
addition  the  exhaust  of  the  engine  being  passed  through 
the  steam  coils  used  for  heating  the  air  of  the  ironing- 
room  before  its  entrance  into  the  drying-room,  the  addi- 
tional power  thus  imparted  to  the  engine  is  more  than 
sufficient  to  run  the  fan,  the  proof  of  this  being  that  the 
engine  runs  more  easily  with  the  fan  than  without  it,  so 
that  in  addition  to  the  air  in  motion  not  costing  anything 
there  is  also  a  margin  of  power  obtained  for  nothing.  I 
will  mention  one  more  instance.  It  is  well  worthy  of 
consideration  if  what  is  objectionable  in  one  firm  of 
business  is  not  valuable  in  another.  Some  time  back  I 
was  called  in  to  a  large  electric  station  to  remove  the  heat 
from  the  engine  and  dynamo  room,  and  the  best  place  for 
doing  this  adjoined  a  neighbour's  property.  Upon  calling 
upon  him  I  found  he  was  a  timber  merchant,  and  so  the 
matter  was  easily-  dealt  with  as  follows : — The  fan  was 
erected  to  remove  the  hot  air  frjm  the  engine-room,  and 
he  erected  a  drying-room  for  his  timber,  and  each  paid 
one  half   of    the   cost    of   running  the    fan,  the   value   cf 
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co-operation    between    separate     firms    being    thus    fully 
deuionstratLd. 

So  tar  I  have  only  dealt  with  the  question  of  putting  air  I 
in  motion  by  mechanical  means,  especially  by  the  use  of 
fans,  and  this  leads  me  to  say  a  few  words  on  the  subject 
of  so-called  "  automatic  "  ventilation.  Many  so-called 
automatic  appliances  have  been  invented  for  the  purpose 
of  removing  the  air  out  of  a  building,  but  if  they  are 
correctly  investigated  they  will  generally  be  found,  I  might 
say  always,  to  be  worse  than  useless.  The  mere  word 
automatic  immediately  suggests  that  the  air  can  put  itself 
in  motion  alone  and  unaided,  and  I  am  afraid  that,  notwith- 
standing the  advance  of  science,  perpetual  motion  is  likely 
to  remain  one  of  the  impossibilities.  Many  of  these  appli- 
ances aim  at  more  still,  for  thej'  expect  not  only  that  the 
air  shall  put  itself  in  motion,  but  do  work,  that  is  to  say, 
move  something  else  on  its  way.  It  can  be  proved,  and  is 
in  fact  almost  obvious,  that  the  best  way  to  take  advantage 
of  any  natural  tendency  of  air  to  displace  itself  is  to  leave 
it  to  escape  through  a  perfectly  free  opening,  for  anything 
placed  in  the  opening  can  but  impede  the  motion  of  the 
air  in  the  same  way  that  an  obstruction  impedes  the  flow  of 
-water,  or  that  a  turnstile  or  barrier  retards  and  impedes  the 
exit  of  a  crowd  of  people.  Some  of  these  appliances  are 
put  in  motion  by  the  external  motion  of  the  atmosphere, 
all  forgetful  of  the  facts  that  if  there  were  any  motion  in 
the  atmosphere  the  wind  would  naturally  displace  air 
through  the  building,  and  that  if  there  is  none  it  is  the 
very  time  when  they  are  most  wanted  that  they  are  in- 
effective and  therefore  worse  than  useless.  There  are 
also,  of  course,  other  means  of  imparting  motion  to  the  air, 
such  as  gas-jets  burning  underneath  an  opening,  or  apply- 
ing a  steam  jet  to  it  on  the  exhaustor  principle,  but  on 
duly  valuing  their  efficiency  it  will  be  found  that  had  the 
same  amount  of  gas  or  steam  been  used  in  an  engine 
driving  a  fan,  a  very  much  higher  displacement  of  air  with 
consequent  economj'  would  have  resulted ;  still,  they  are 
so  far  correct  that  they  put  the  air  in  motion  positively,  by 
supplying  it  with  motive  power,  and  help  it  to  move  without 
expecting  it  to  produce  its  own  motive  power.  The  same 
applies  to  water,  for  although  of  course  a  water-spray  or 
jet  will  put  air  in  motion,  the  same  amount  of  water  will 
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give  a  greater  displacement  of  air  if  utilised  in  a  motor 
driving  a  fan.  Electricity  is  also  one  of  the  most  convenient 
motive  forces  pos>ible  for  driving,  as  where  in  manj'  cases 
it  would  be  almost  impossible  to  apply  a  gas,  steam,  or 
water  motor,  or  to  transmit  power  by  means  of  pulleys  and 
a  rope  or  belt,  a  pair  of  wires  and  a  motor  can  be  erected 
without  any  ditiiculty.  There  is  also  another  matter  to 
consider  in  putting  air  in  motion,  and  that  is  the  cost  of  the 


driving  power.  Many  buy  fans  because  they  are  a  few 
pounds  or  shillings  cheaper  than  others,  and  think  that  thcj' 
have  made  a  good  bargain  and  saved  money,  without  the 
slightest  thought  that  in  moving  such  a  mobile  and  com- 
pressible matter  as  air  there  are  all  sorts  of  considerations, 
such  as  the  slip  of  the  air  in  the  fan,  and  that  the  cost  of  the 
fan  is  a  small  matter  compared  with  the  cost  of  the  power 
expended  in  driving  it.  For  instance,  a  fan  costs  23/.  and 
takes  2i  h.p.  to  drive  it  with  a  duty  of  30,000  cubic  feet  of 
air  per  minute.  Another  fan  costs  say  20/.,  displaces  the 
same  amount  of  air  in  the  same  time,  but  takes  3  h.p.  to 
drive  it.  As  every  horse-power  costs  from  10/.  to  40/. 
per  annum,  according  to  the  size  of  the  engine  producing 
it,  whether  it  is  one  of  40  h.p.  or  of  4  h.p.,  sa}-  an  average 
of  25/.  per  annum,  then  the  additional  half  horse-power 
costing  12/.  \0s.  being  added  to  the  cost  of  the  fan,  makes 
the  relative  expense  even  at  the  end  of  the  first  year 
87/.  10,s\  for  the  fan  which  originally  cost  the  most  monej-, 
and  y.-j/.  for  the  cheaper  fan,  which  will  in  addition  be 
wasting  continually  12/.  IO5.  per  annum  in  every  successive 
year,  even  if  it  can  move  the  volume  of  air  or  do  the 
work.  If  I  emphasise  this  bj'  saying  that  I  have  tested 
fans  of  the  same  dimension,  where  one  took  not  only  3  h.p., 
but  nearly  12  h.p.  to  drive  it,  instead  of  the  2i  of  which 
1  have  just  spoken,  it  will  at  once  be  seen  that  the 
cost  of  the  "  cheaper "  fan  at  the  end  of  the  first  year 
would  amount  to  300/.  as  against  the  cost  up  to  the  same 
period  of  its  "dearer"  rival  of  87/.  10*.,  and  all  to  try  to 
save  0/.  in  tangible  cash.  There  is  also  another  point  here 
to  which  I  wish  to  draw  your  attention,  which  is,  that  if 
you  can  displace  15,000  cubic  of  air  per  minute  for  1  h.p. 
you  are  doing  excellent  work,  and  that  fans  professing  to 
do  nearly  this  amount  of  work  per  man-power,  or  say 
150,000  cubic  feet  per  horse-power  will,  when  you  come  to 
test  them  scientifically,  not  do  what  you  may  have  expected 
of  them.  And  whilst  speaking  of  the  amount  of  motive 
power  necessary  to  drive  a  fan,  and  the  subject  of  cost  and 
economy,  I  wish  again  to  recall  to  your  attention  what  I 
said  in  beginning,  about  the  great  difference  between 
pressure  and  volume.  It  alwaj's  costs  much  more  to  move 
the  same  volume  of  air  at  a  high  velocity  than  at  a  low 
one.  li  h.p.  expended  on  a  36-in.  fan  costing  say  17/. 
will  move  14,000  cubic  feet  of  air  per  minute.  Ik  h.p. 
expended  on  a  60-iu.  fan  costing  37/.  will  move  21,000 
cubic  feet  of  air  per  minute.  At  the  end  of  the  first 
year,  still  taking  the  horse-power  at  25/.  per  annum, 
the  36-in.  fan  will  have  cost  54/.  10s.,  and  the  60-in. 
fan  will  have  cost  74/.  10*.  With  the  smaller  fan  each 
thousand  cubic  feet  of  air  per  minute  will  have  cost 
3/.  I"*.  lOf/.,  with  the  larger  one  the  thousand  feet  of  air 
will  have  cost  3/.  16.v.  9c/.,  and  every  following  year  half  as 
much  air  again  will  be  displaced  without  extra  cost,  and 
therefore  with  corresponding  economy.  Therefore  it  is  at 
once  apparent  that  it  is  generally  a  false  economy  to 
emplo}'  a  small  fan  driven  at  a  high  speed  ;  on  the  contrary 
(except  for  special  purposes  where  some  amount  of  pressure 
is  necessary)  or  to  drive  any  faster  than  is  needful  for  the 
purpose  to  be  attained.  This  is  due  to  the  fact  that  air  at 
double  the  pressure  takes  twice  the  power  to  move  it,  and 
more,  and  at  three  times  the  pressure  it  takes  three  times 
the  power,  and  more,  and  so  on. 

There  is  one  point  to  which  I  should  have  been  glad  to 
refer  in  this  paper,  but,  although  many  of  you  \<a]l  doubt- 
less have  expected  me  to  say  something  on  the  subject,  I 
have  carefully  refrained  from  so  doing,  and  this  is,  how  to 
apply  the  fan  to  put  the  air  in  motion.  As  I  have  already 
said  a  fan  is  not  a  machine  like  a  grindstone  or  a  sewing- 
machine,  that  will  do  useful  work  no  matter  where  it  may 
be  placed,  and  as  it  is  usually  a  case  of  applying  a  fan 
to  existing  buildings,  and  as  except  in  special  cases — malt- 
kilns,  for  mstance — no  two  buildings  are  alike,  and  each 
building  almost  certainly  differs  from  any  other  building, 
therefore  no  two  applications  except  in  these  special  cases 
are  exactly  alike.  Dn  this  point  it  is  most  desirable  there- 
fore that  special  experience  should  be  brought  to  bear  ;  and 
those  requiring  the  fan,  on  the  one  hand,  knowing  the 
result  they  wish  to  obtain,  and  those  liaving  the  practical 
experience  of  air  in  motion,  on  the  other  hand,  will  always 
obtain  the  best  result  by  discussing  the  application  together 
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aud  thus  obtaia  a  successful  application  which  otherwise 
might,  more  likely  than  not,  result  in  disastrous  failure. 
This  is  doubl}'  undesirable,  for  not  only  is  the  whole  matter 
given  up  in  disgust,  to  say  nothing  of  the  possible  loss, 
but  it  also  discredits  the  use  of  air  in  motion,  althongli  its 
use  might  have  been,  not  only  probably  but  almost  certainly, 
of  the  greatest  service.  Aud  in  nearly  every  case  it  will 
also  be  found  that  to  secure  the  most  etiicrent  application, 
it  is  not  sutiicient  to  merely  consider  the  room  or  building 
in  which  a  result  is  desired,  but  all  the  surroundings,  even 
those  of  the  neighbours. 

And  to  conclude,  I  will  only  add  that  one  firm  alone,  having 
gone  on  buying  fans  until  they  have  now  over  a  hundred 
running  in  their  works,  capable  of  displacing  3,0()n,0(j(i 
cubic  feet  of  air  jier  minute,  or  180,000,000  cubic  feet  of 
air  per  hour,  having  probably  cost  over  3, 000/.  to  erect  and 
apply,  taking  probably  over  2.J0  h.p.  to  drive  them,  at  a 
yearly  cost  of  perhaps  some  0,000/,,  seem  to  have  found 
that  there  is  some  advantage  to  be  derived  from  the  applica- 
tion of  air  in  motion. 

Discussion. 

The  CiiAiRXiAX  said  this  was  a  most  iniercsting  ctmimu- 
nication,  which  showed  amongst  other  things  that  there  was 
much  ignorance  amongst  manufacturers  aud  others  as  to 
the  real  problem  of  drying.  He  was  sorr}' to  say  that  he 
had  known  personally  of  drying  rooms  very  much  like  those 
^Ir.  Watcl  had  described,  where  apparently  the  object  was 
to  make  everything  as  hot  as  possible  and  take  care  that  nc 
water  was  lost  in  the  process.  The  experience  of  many 
present  would  no  doubt  furnish  cases  of  a  similar  character. 
Some  years  ago  he  tried  to  heat  air  before  it  went  into  a 
drying  room,  but  the  difficulty  met  with  was  that  the  iron 
pipes  used  for  conveying  the  not  air  were  rapidly  burnt  out 
and  the  method  had  to  be  given  up.  Perhaps  Mr.  ^\'atel 
would  be  able  to  tell  them  how  to  avoid  that  difficulty. 

Mr.  W.  Crowdkk  asked  if  the  fan  on  the  table  was  one 
which  could  be  recommended  for  use  with  a  Lancashire 
boiler  without  a  chimney,  aud  would  it  also  be  applicable  to 
a  reverberatory  furnace  i 

Mr.  \\'atei,  said  it  would  drive  a  Lancashire  boiler  very 
well,  and  would  be  suitable  for  some  types  of  furnaces,  but 
where  there  was  a  very  heavy  resistance  it  would  be  per- 
fectly useless.  It  was  quite  opposite  in  its  effects  to  such 
machines  as  the  Kocts'  blower  or  a  Beale  exhauster.  He 
had  seen  a  blast  fan  which  gave  a  very  high  pressure  with 
a  small  volume  ;  perhaps  .34  inches  of  water-gauge,  but 
with  40  or  50  h.p.  ;  it  could  not  till  more  than  a  l:|-in.  tube. 
This  fan  was  exactly  the  reverse  ;  it  moved  a  large  quantity 
of  air  at  low  pressure.  With  regard  to  its  use  with  a 
reverberatory  furnace,  it  would  depend  greatly  on  the  con- 
struction of  the  furnace  itself,  but  for  a  Lancashire  boiler, 
where  one  had  simply  to  send  the  air  under  the  fire-bars, 
one  could  send  any  amount  of  air  at  anything  under  1  in. 
pressure. 

Mr.  Crowdek  said  that  from  7  lb.  to  9  lb.  of  water  could 
be  evaporated  in  an  ordinary  steam  boiler  for  1  lb.  of  coal. 
What  would  be  the  corresponding  effect  in  driving  olf  water 
from  anj'  material  such  as  had  been  spoken  of  by  the  use  of 
this  machine  ?     Could  it  be  done  to  the  same  extent  'i 

Mr.  Watel  said  as  a  rule  to  a  considerably  less  extent, 
because  there  were  a  great  many  conditions  which  came  in. 
In  the  first  place,  a  boiler  once  warmed  was  always  the 
same,  but  in  drying  goods  the  goods  themselves  had  to  be 
warmed  up  to  the  temperature  of  the  drying-room,  which 
necessitated  a  certain  amount  of  waste  heat.  Again,  all  the 
water  within  a  boiler  was  in  a  certain  space  and  could  only 
escape  by  vaporisation  through  the  steam-pipe,  but  if  air 
were  sent  through  a  drying-room  it  was  not  certain  that  every 
particle  of  hot  air  would  find  a  particle  of  water  to  absorb, 
and,  therefore,  there  was  heat  wasted  in  that  way ;  but  with 
the  apparatus  well  devised  and  the  goods  properly  arranged 
there  was  no  difficulty  in  getting  between  60  and  70  per 
cent,  of  efficiency. 

Mr.  K.  J.  Friswell  said  many  years  ago  he  made  use 
of  the  wet  and  dry  bulb   thermometer  for  the  purpose  of 


ascertaining  whether  a  drying-room  was  acting  properly, 
but  he  was  very  much  troubled  with  the  growth  of  the 
mycelium  of  a  fungus  which  attacked  the  wick  conveying 
the  water  to  the  bulb,  and  in  a  short  time  destroyed  its 
efficiency  and  rendered  it  utterly  repellent  of  water.  He 
therefore  found  it  necessary  to  use  distilled  water  and 
sterilise  it  with  carbolic  acid  in  order  to  make  it  act 
efficiently.  He  also  discovered  that  one  of  the  very  best 
tests  of  the  drying-room  was  the  condensing  power  of  the 
human  skin.  Its  normal  temperature  was  somewhere  about 
97',  and  if  on  going  into  a  drying-room  one  felt  that  cold 
perspiration  to  which  :Mr.  Watel  had  referred  suddenly 
settling  on  the  skin,  one  might  be  perfectly  certain  the  room 
was  not  acting  efficiently,  that  there  was  not  sufficient  air 
passing  through  it.  This  was  a  test  which  anyone  could 
apply ;  and  by  having  proper  dampers  and  regulating  the 
rate  at  which  the  current  of  air  was  passing  through  the 
conditions  might  be  altered. 

Mr.  B.  Blount  thought  the  efficacy  of  forcing  a  draught 
under  boilers  might  be  considerably  overrated.  The  use  of 
an  excess  of  oxygen  should  not  be  the  aim  of  the  en"-ineer 
who  sought  to  get  the  utmost  efficiency  out  of  his  coal?  He 
had  analysed  the  gases  issuing  from  the  waste-pipe  when 
this  forced  draught  was  on,  and  he  knew  very  well  that 
although  the  black  smoke  which  disfigured  the  end  of  the 
chimney  when  the  draught  was  defective  soon  ceased  when 
a  forced  draught  was  put  on,  yet  as  a  matter  of  fact  there 
was  a  much  larger  excess  of  air  in  the  exit  gas  in  the  boiler 
than  before,  and  all  that  air  had  to  be  warmed  up,  which 
meant  coal,  and  was  not  economical.  They  should  there- 
fore be  a  little  chary  of  suppressing  mere  smoke  by  such 
means. 

Mr.  Watel  said  tables  Avere  prepared  for  use  with  the 
thermometers  which  showed  at  once  the  percentage  of 
moisture  due  to  any  difference  between  the  two  thermo- 
meters, and  gave  at  once  the  actual  percentage  of  moisture 
in  the  air.  Another  table  gave  the  number  of  grains  of 
vapour  in  the  cubic  foot  when  saturated,  and  if  the  air  had 
80  per  cent,  moisture  one  knew  how  much  it  could  still 
absorb.  He  quite  agreed  with  what  had  been  said  as  to 
the  value  of  distilled  water  for  use  with  the  thermometer ; 
in  fact  it  ought  always  to  be  used,  otherwise  in  many  cases 
a  sort  of  scaly  deposit  formed,  probably  of  salts  of  lime  and 
other  matters,  on  the  muslin,  which  very  seriously  impeded 
evaporation.  With  regard  to  forced'  draught,  he  (juite 
agreed  that  it  might  be  excessive.  He  had  seen  forced 
draught  in  a  closed  stokehole  when  under  2  in.  of  water- 
gauge  and  more,  and  knew  that  not  only  must  there  be  a 
great  deal  of  air  going  up  the  chimney,  but  a  great  deal  of 
coal  too.  That  was  why  he  expressed  the  opinion  that 
something  hke  .500,000  to  600,000  cub.  ft.  of  air  per  ton  of 
coal  was  about  the  right  amount,  and  should  not  be 
exceeded. 

Mr.  Xewlands  said  there  were  a  great  many  interesting 
points  arising  on  this  paper,  and  seeing  that  there  was  not 
time  to  fully  discuss  it  then  he  moved  that  the  discussion 
be  adjourned  to  next  session. 

Mr.  Gvttmanx  seconded  the  motion,  which  was  carried 
unanimously. 

Mr.  Watel  said  he  hoped  if  any  gentleman  had  any 
particular  points  to  bring  forward  they  would  give  him 
notice  of  them  beforehand,  so  that  he  might  be  prepared  to 
meet  them  when  the  discussion  was  resumed. 
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NEW  CELLULOSE  DERIVATIVES  AND  THElll 
INDUSTRIAL  APPLICATIONS. 

r.T  C.  F.  CROSS,  E.  J.  BEVaX,  AND  C.  BEADLE. 

We  have  recently  published  (Chem.  Soc.  J.,  1893,  837) 
a  brief  account  of  a  new  series  of  s^ynthetical  derivatives 
of  cellulose,  produced  by  the  interaction  of  alkali  cellulose 
and  carbon  disulphide.  The  reaction  maj-  be  formulated 
as  under,  using  the  symbol  X  to  represent  the  reacting 
cellulose  unit  or  residue  : — 

/OX 
X.OXa  +  CS.  =  CS< 

\SNa 
Alkali-cellulose.  Cellulose-xanthatc. 

and  the  reversal  of  the  process  or  decomposition  of  the 
jiroduct,  which  is  readily  determined  in  presence  of  water, 
may  be  expressed  with  equal  simplicity  as — 

CS.cJ    +  H.O  =  C.<,  +  X.OH  +  NaOH 


Ci'llulose-sauthate. 


Cellulose. 


The   purpose  of  this   communication   is  to  describe   these 
reactions  somewhat   more  in  detail,  and  to  indicate  some  of 
ihe  industrial  developments  which  are  opened  out  by  the 
recognition  of  this  particular  synthetic  capacity  of  cellulose. 
At  the  same  time  it  is  a  duty  we  owe  our  colleagues,  not 
to  present  the  subject  in  any  narrowed  or  exclusive  view  of 
utility,  and  we  shall   rather  attempt  its  treatment  from  the 
broader  view  of  cellulose  tochnolog)',  as  the  adaptation  to 
more  or  less    similar   uses   in   the   arts   of   the   structural 
materials  which  nature  employs  in  the  plant  world  in  endless 
variety  and  quantity-.    Our  methods  of  working  up  cellulosic 
raw  materials  may  be  ccnveuieutly  classified  as  mechanical 
and    chemical.        In    the  former   we    may   include   textile 
manufactures  and  paper-making ;  for  any  chemical  treat- 
ments   which   are  involved   are    designed   to   produce  the 
minimum    of    change    in    the    fibrous   basis   of    the   raw 
material,  and  are   in  fact   merely  auxiliar}'  to  the  prepara- 
tion of  these  in  suitable  condition.    In  the  latter  we  include 
all  processes  based  upon  a  definite  chemical  change  wrought 
upon  the  raw  material.     Such  processes  are  few  in  numher, 
and,  in  relation  to  the  former  group,  of  minor  importance. 
Confining    ourselves    to   those   which    produce   fabrics    or 
structural  materials,  we  may  cite  (a)  the  applications  of  ihe 
cellulose  nitrates  to  the  production  of  materials  and  goods 
known  as  celluloid,  xylonite,  &c. ;   and  (/<)  the  conversion 
of  cellulose — in  the  form  of  fabrics — into  hydrated  modifi- 
cations  having  special  properties,  e.g.,  by  treatment  with 
strong   alkaline  solutions    (mercerisation),    or   with   strong 
acids   or   zinc   chloride    solution    (parchmcntising),   or   the 
production  of  an  actual  solution  of  cellulose  and  applying 
this     in     various     wa^s,    as     in     the    processes    of    the 
"  Willesden  "  Company.     It  is  unnecessary  for  us  to  say 
anything  as  to  the  value  or  the  defects— the  net  value,  if 
we' may  so  speak — of  the  products  of  these  processes.     One 
conclusion,   however,  we    are   entitled   to    draw   from    the 
enormous  amount  of    practical  research   which   has   been 
devoted  to  cellulose  in  the  working  out  of  these  processes, 
that  is,  the  recognition,  in  this  raw  material  of  the  natural 
world,   of    '•  plastic "    capabilities   of    a    high   order,   and 
requiring  only  the  right  treatment,  i.e.,  chemical  modifica- 
tion, to  enable   us  to  follow  nature  in  working  it  up  into 
endless  varieties  of  form  and  substance.     It  strikes  one  as 
not    a    little    remarkable    that    the    search   for   a    plastic 
modification    of    cellulose    itself    appears    to    have    been 
entirely  shelved,  assuming  it  to  have    been  entered  upon, 
by   the   discovery   of    similar    properties    in    its    nitrated 
derivatives,   and    by   the    many   ingenious    and    valuable 
developments   which    have    resulted   from    this    discover^'. 
Of   these  perhaps  the   most  interesting  from  our  present 
point  of    view   are   the   attempts,  more   or  less  successful, 
■which   have   been    made  to   spin    these  nitrated    products 
from  their  viscous   solutions  in   special   solvents   into    the 
form   of   a  continuous   cjlindrical  thread.     The  "artificial 
silk  "so  produced  by  the  process  of  Dr.  Lehntr,  and  of 
■which    specimens    are   submitted,  manufactured   during   a 


recent  demonstration  of  the  process  in  London,  afford-; 
the  most  perfect  illustration  of  the  plastic  properties  of 
these  nitrated  celluloses,  and  also  of  an  important  propert^- 
of  the  cellulose  molecule  itself,  viz.,  that  of  preserving  its 
essential  characteristics  though  such  considerable  variations 
as  are  involved  in  combination  with  nitric  acid  in  large 
molecular  proportions. 

In  investigating  the  thiocarbonic  esters  of  cellulose  wc 
have  been  still  further  impressed  with  this  property  or 
characteristic  of  preserving  its  molecular  integrity  through 
a  series  of  reactions  of  an  equally  severe  order,  but  in 
direct  antithesis  to  those  involved  in  the  treatment  with  the 
powerful  acid  mixtures  used  in  nitration.  The  alkaline 
thiocarbonates  of  cellulose  are  produced  bj-  direct  synthesis 
in  two  stages  :  (^1)  the  fibre  is  treated  with  strong  solution 
of  the  caustic  alkali  at  the  "  mercerising  "  strength,  e.g.,  a 
solution  of  N^aOH  of  1.5  per  cent.  The  product  may  be 
conveniently  termed  alkali-cellulose,  and  the  proportion  of 
the  reagents  giving  the  best  results  may  be  expressed  in  the 
simplest  terms  by  the  ratio,  C^NiyO^  :  2XaOH  ;  (2)  this 
alkali-cellulose  is  exposed  to  the  vapour  of  carbon  disul- 
phide in  a  closed  vessel,  reacticn  ensues,  and  in  the  course 
of  2 — 3  hours  a  yellowish  mass  is  obtained,  which  dissolves 
in  water  to  a  solution  of  enormous  viscosity.  The  prv^- 
portion  of  CSj  used  is  expressed  by  the  ratio  CS^  :  2NaOH 
in  regard  to  the  composition  of  the  product  so  obtained,  wc 
have  shown  (Joe.  cit.)  that  it  must  be  considered  rather  as  a 
thiocarbonate  of  the  alkali-cellulose  residue,  which  may 
therefore  be  expressed  by  the  general  formula — 


CS 


.OX.ONa 
\sXa 


It  will  be  noted  that  powerfully  deoxidising  conditions  are 
superadded  to  the  hydrolytic  action  of  the  alkali  throughout 
this  reaction,  and  the  fact  that  the  cellulose  molecule  with- 
stands the  combined  and  prolonged  assault  of  the  alkali  in 
concentrated  solution  and  alkaline  sulphocarbonate,  is  an 
important  point  of  evidence  as  to  its  constitution. 

This  power  of  resisting  disintegration  is  an  expression  of 
the  general  inertness  of  the  cellulose  molecule,  but  in  the 
reaction  which  we  are  studying  this  becomes  rather  a 
positive  property  of  integration  or  aggregation.  This  point  we 
illustrate  by  a  brief  notice  of  the  conditions  under  which 
cellulose  is  regenerated  from  solution  of  these  thiocarbonates 
or  xanthates.  After  the  synthesis  of  the  compound  is  com- 
pleted on  the  lines  above  described,  and  in  presence  of  excess 
of  water  we  have  a  swollen  mass  of  bright  yellow  colour — 
this  colour  being  due  to  by-products  of  the  reaction,  viz., 
tri-thiocarbonate.  In  further  combining  with  water  the 
mass  behaves  and  must  be  treated  wry  much  like  gelatin, 
excepting  that  solution  completes  itself  spontaneously^,  and 
requires  no  application  of  heat.  From  this  crude  solution 
we  can  precipitate  the  cellulose  sodium  xanthate  by  suitable 
dehydrating  agents  :  the  best  results  being  obtained  with 
common  salt  and  with  alcohol.  In  using  the  former  we 
find  it  best  to  coat  a  glass  plate  with  the  viscous  solution 
and  submerge  in  brine.  A  thin  coating  is  solidified  in  a 
few  seconds  to  a  continuous  film  of  the  purified  substance  in 
a  hydrated  condition,  which  has  a  greenish  colour,  is 
very  elastic,  and  of  course  readily  redissolves  in  water. 
This  precipitation  has  been  carefully  studied  and  yields,  as 
we  find,  a  continuous  scries  of  products  in  which  the  ratio 
of  alkali  to  sulphur  remains  as  in  the  original  reaction,  viz., 
X^a.iO  :  So,  but  with  a  diminishing  ratio  of  both  to  the 
cellulose.  Thus  starting  at  the  percentage  ratio — [Cellu- 
lose =  100]  — -100  :  38  we  have  obtained  soluble  compounds, 
having  a  ratio  100:4,  and  every  intermediate  stage  has 
from  time  to  time  been  observed.  Even  at  the  ratio  100  :  2 
the  compound  gelatinises  with  water  and  passes  into  a  con- 
dition of  semi-solution.  If,  therefore,  we  take  the  reacting 
unit  of  cellulose,  in  the  first  instance,  as  CgllipOj,  the  unit 
in  these  later  stages  of  solubility  must  be  from  10  to  20 
times  these  dimensions.  In  fact  we  have  no  evidence  of 
any  break  of  continuity  in  passing,  by  this  extremely  simple 
method  of  decomposition,  from  the  xanthate  synthesised 
according  to  the  eijuation,  to  cellulose  itself,  obtained  of 
course  as  a  gelatinous  hydrate. 
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The  jirocipitaling  action  of  alcoliol  follows  a  similar 
course,  l)iit  tiie  decomposition  of  the  xaiithate  is  much  more 
/gradual  under  its  action. 

For  industrial  purposes  the  salting  process  fultils  a  wide 
range  of  reciuirementsenahling  us  at  small  cost  (1)  to  isolate 
the  soluble  compound  from  the  by-j)roducts  of  the  reaction 
— sodium  trithiocarbonate,  &c.,  and  to  prepare  it  in  any 
convenient  form,  such  as  films  or  threads  ;  (2)  to  tix  the 
compound  upon  any  surface  ;  or  (3)  to  fix  the  compound 
in  any  of  the  stajjes  of  dissociation  or  decomposition  above 
in<licated,  terminatinfj  in  the  insoluble  condition  in  which  it 
approximates  in  composition  to  cellulose  itself. 

The  tendency  of  cellulose  to  ajjgregation,  which  is  the 
theoretical  point  we  wish  to  emphasise,  is  still  further 
ilenionstrated  by  the  properties  of  the  solution  of  the  sodium 
compound  itself,  which  we  may  now  consider  in  the  purified 
state.  The  viscosity  of  these  solutions  is  quite  remarkable. 
A  7  per  cent,  solution  of  the  ccmpiund,  i.e.,  containiiip, 
say,  5  of  cellulose  to  100  of  water,  his  a  viscosity  equal  to 
that  of  glycerin,  measured  by  rate  oi  flow. 

It  cannot  be  considered  a  constant  property,  nor,  indeed, 
is  this  to  be  expected.  With  the  same  cellulose,  e.*/., cotton, 
the  viscosity  varies  considerably  with  the  method  of  prepa- 
tion,and  of  course  with  the  actual  composition,  i.e.,  ratio  of 
cellulose  to  alkali  and  sulphur  in  combination,  of  the  com- 
pound in  solution.  We  cannot  at  this  stage  attempt  to  express 
the  pliysical  properties  of  the  solution  in  specific  terms. 
I'uttmg  the  matter  generally,  it  results  from  these  observa- 
tions, added  to  countless  others  which  have  preceded,  that 
cellulose  has  an  exceptional  capacity  for  solidifying  water. 
In  the  solutions  of  these  soluble  derivatives  we  are  dealing 
with  a  series  of  transitions  to  the  condition  of  an  insoluble 
jelly  of  the  regenerated  cellulose :  such  transitions  in 
physical  condition  in  the  case  of  many  other  colloids,  e.g., 
gelatine  and  soap,  are  determined  by  changes  of  temperature, 
but  in  this  case  are  the  expression  or  result  of  chemical 
change.  Without,  therefore,  any  attempt  at  a  precise 
definition  of  the  terms  we  maj'  describe  the  solutions  of  the 
compounds  with  a  high  alkali  and  sulphur  ratio  as  viscous, 
with  a  low  ratio  as  gelatinous. 

We  must  DOW  turn  our  attention  to  the  decompositions  of 
the  xanthate  which  have  been  already  alluded  to. 

As  the  compound  may  be  considered  as  formed  by 
the  synthetical  associalion  of  alkali  cellulose  and  carbon 
disulphide,  so  the  decomposition  which  ensues  spontaneously 
may  be  taken  as  the  corresponding  dissociation  into  carbon 
disulphide  and  alkali  cellulose.  When  the  purified  com- 
pound is  kept  in  the  dry  state  this  decomposition  is  realised, 
though  verj-  gradually,  with  only  slight  complications  due  to 
secondary  reactions. 

This  property  of  course  constitutes  a  limit  to  the 
usefulness  of  the  compound  in  one  direction,  at  the  same 
time  that  it  is  the  essential  condition  of  what  are  without 
doubt  its  most  important  applications. 

The  decompositions  in  presence  of  water  are  very  gradual 
at  the  ordinary  temperature,  and  are  complicated  by  the 
formation  of  alkaline  thio  carbonate  by  secondary  interaction 
between  the  carbon  disulphide  and  alkali.  The  rate  of 
decomposition  remains  slow  at  temperatures  below  60",  and 
in  fact  the  solutions,  in  thin  films,  may  be  evaporated  to 
dryness,  at  50° — 60^  without  sensibly  prejudicing  the 
solubility  of  the  compound.  At  70^-^80°  we  approach  the 
critical  temperatures  of  the  compound,  and  at  80^ — 90^  the 
decomposition  may  be  considered  as  instantaneous.  These 
resolutions,  which  have  the  simple  character  of  dissociation, 
have  the  advantage  of  regenerating  cellulose  in  a  form  in 
which  it  is  easily  freed  from  alkaline  compound  by  merely 
washing.  The  sulphur  remaining  after  thorough  washing 
is  very  small  in  amount,  and  the  last  traces  are  easily 
removed  by  light  oxidising  treatment. 

Certain  characteiistics  of  the  final  stage  of  the  decompo- 
sition, i.e.,  the  regeneration  of  cellulose  have  now  to  be 
noted.  The  spontaneous  gelatinisation  of  the  solutions 
appears  to  take  place  without  change  of  volume,  the 
coagulum  invariably  reproducing  the  details  of  the  surface 
of  the  containing  vessel.  Shrinkage  then  ensues,  the  form 
of  the  coagulum  being  perfectlj-  retained.  Solutions 
exceeding  10  per  cent,  strength  (cellulose)  give  a  coagulum 
of   great   solidity;  even    when    diluted   to   0■'^   per    cent. 


strength    the   cellulose    jelly   obtained   has   sufficient    con- 
sistency to  be  handled. 

The  variety  of  solid  forms  of  cellulose  obtainable  by 
means  of  these  solutions  is  considerable.  From  the  finest 
films  to  solids  resembling 'horn,  all  grades  of  variation  in 
substance  can  be  obtained,  i'rom  the  properties  of  the 
solution  its  various  possible  application  will  be  readily 
inferred  by  technologists.  It  is  not  our  intention  to  deal 
with  these  at  all  in  detail,  merely  indicating  those  which 
have  been  found  workable. 

(1.)  As  an  adhesive  substance — substituting  glue,  flour, 
paste,  gums,  india-rubber  solution,  &c.  The  solution  has 
been  successfully  used  for  such  "  inferior "  purposes  as 
bill  sticking,  and  for  the  more  refined  operations  of  book 
binding. 

(2.)  For  sizing  and  filling  textiles.  Bdginning  with  the 
sizing  of  cotton  warps,  we  have  tested  a  variety  of 
applications  in  this  province,  including  the  operations  of 
'*  finishing  "  cotton  and  linen  cloth.  In  this  direction  the 
important  advantage  of  depositing  a  substance  of  the  same 
chemical  composition  and  physical  properties  as  the 
material  of  the  textile  does  not  need  to  be  insisted  upon. 
Moreover,  the  filling  can  be  carried  out  at  a  stage  in  the 
bleaching  process,  e.g.,  immediately  after  the  "  heavy " 
treatment  with  boiling  alkalis.  The  cloth  having  in  this 
treatment  undergone  from  85  to  95  per  cent,  of  its  total  loss 
of  weight,  i.e.,  substance,  the  cellulose  can  be  deposited 
upon  a  basis  of  pure  fibre,  i.e.,  an  approximately  pure 
cellulose,  and  when  deposited  and  fixed  as  above  described 
perfectly  withstands  the  subsequent  actions  necessar}-  for 
the  whitening  or  bleaching  proper,  of  the  fabric.  We  have 
in  this  way  introduced  from  15  to  30  per  cent,  of  additional 
cellulose  without  the  possibility  of  its  presence  being 
appreciated  except  by  comparison  with  the  unfilled  fabric, 
which  it  need  hardly  be  said  is  very  much  to  its 
disadvantage. 

(3.)  For  purposes  of  producing  casts  and  moulds.  11} 
coating  surfaces  with  the  solution  or  filling  hollow  vessels, 
perfect  reproduction  of  form  and  structural  details  can  be 
obtained  in  the  form  of  a  more  or  less  solid  mass  of 
cellulose  (hydrate).  Shrinkage  is  very  gradual  when  the 
solutions  employed  exceed  10  per  cent,  in  strength,  and  in 
presence  of  water  tends  necessarily  to  a  limit,  the  mass 
still  remaining  a  hydrate  with  a  considerable  ratio  of  water 
to  cellulose.  The  cellulose  when  fully  dried  (dehydrated) 
forms  a  transparent  mass  resembling  horn,  which  can  be 
worked  in  the  lathe,  taking  a  brilliant  surface  under  the 
cutting  and  polishing  tools. 

(4.)  The  applications  of  the  various  forms  of  the  solid 
cellulose,  solidified,  i.e.,  in  film  or  block  form,  will  be 
evident  to  anyone  who  handles  them  pnd  their  destiny  in  this 
direction  must  resolve  itself  rather  on  such  questions  as 
cost  of  production. 

Many  other  possible  applications  will  no  doubt  occur  to 
specialists,  and  will  arise  in  the  course  of  the  development  of 
the  matter.  Those  that  we  have  cited  are  a  sufficient 
illustration  of  the  general  principles  involved,  and  we  may 
conclude  this  portion  of  our  exposition  with  a  few  practical 
demonstrations  of  the  properties  of  the  solution. 

We  revert  to  the  rather  more  theoretical  questions 
involved  in  the  problem  of  the  constitution  of  cellulose.  In 
regard  to  this  particular  reaction,  it  must  be  noted  that 
from  a  given  weight  of  cellulose  dissolved  as  thiocarbonate 
and  regenerated  either  spontaneously  or  by  decomposition 
with  acids — (1 )  the  product  obtained  shows  a  slight  increase 
upon  the  original  ;  there  is  therefore  no  evidence  of  hydro- 
lysis of  the  cellulose  molecule,  and  (2)  the  regenerated 
cellulose,  with  the  exception  that  the  empirical  formula 
corresponds  with  a  hjdrate  of  the  original,  viz.,  is  similar  in 
chemical  properties,  and  may  be  considered  as  identical 
in  all  the  negative  characteristics  by  which  the  normal 
cellulose  is  distinguished. 

It  follows  in  a  very  distinct  way  from  the  studv  of  the 
decomposition  of  the  thiocarbonate  solutions  that  cellulose 
is  proximately  an  aggregate  of  great  complexity.  We  do 
not  refer  of  course  to  the  complexity  of  the  visible  structure 
of  cellulose  ;  what  the  properties  of  the  molecule  may  be 
which  condition  this  species  of  configuration  is  a  verv  far 
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off  problem.  We  refer  to  the  aggregation  of  the  reacting 
units  into  groups  of  large  dimensions,  the  proofs  of  which 
have  been  sufficiently  given  above.  Having  shown  that  the 
reacting  unit  is  of  variable  magnitude  in  the  one  direction, 
Ave  may  conclude  conversely  that  the  simplest  unit  is  a 
C,;  group,  i.e.,  either  Cr.HjoOs  or  CeHioOsniH^O.for  the  reason, 
amongst  others,  that  there  is  no  evidence  for  assigning  any 
other  limit,  such  as  a  Cj;  formula.  It  is  true  that  the 
formula  CioH.jdOm  is  convenient  since  it  enables  us  to  avoid 
fractional  expressions  for  the  composition  of  many  of 
the  derivatives  of  cellulose,  and  it  may  be  used  in  all  cases 
where  nothing  is  implied  as  to  the  ultimate  reacting  unit  of 
cellulose.  But  with  regard  to  this  unit  it  appears  more  than 
probable  that  it  is  of  the  dimensions  of  C,;. 

In  the  lignocelluloses — notablj'  jute — the  differentiating 
groups  are  certainly  of  the  keto.  K.  hexene  type,  and  there 
is  a  weight  of  evidence  to  show  that  the  cellulose  groups,  if 
not  of  this  type,  readily  pass  over  into  the  cycloid  or  closed 
ring.  In  fibres  of  this  class  the  ease  with  which  derivatives 
of  low  molecular  weight  are  obtained  impresses  us  with 
simplicity  of  ultimate  composition,  although  the  simple 
constitutional  units  may  be  and  no  doubt  are  put  together  — 
in  extremely  complex  configurations.  We  cite  this  instance, 
however,  only  for  the  purpose  of  showing  that  there  is  no 
a  priori  improbability  in  the  view  that  the  ultimate  groups 
of  which  the  cellulose  molecule  is  made  up  may  also  be  of 
simple  type.  If  this  view  is  taken  we  have  then  to  search 
for  the  connecting  "  bond  "  or  "  link,"  which  must  neces- 
sarily be  of  the  C  —  CorC  —  O  —  C  type.  From  what  we 
know  of  the  function  of  the  latter  grouping  in  the  carbo- 
hydrates, we  should  expect  to  find  it  correlated  with  extreme 
susceptibility  to  the  action  of  hj-drol^-tic  agents.  Now 
cellulose  is  not  only  resistant  to  hydrolysis  even  when 
aided  by  powerfully  oxidising  and  deoxidising  conditions, 
but  as  we  have  shown,  shows  the  verA-  opposite  tendency, 
viz.,  to  build  up  reacting  units  of  very  large  dimensions. 
This  is  a  fact  which  must  be  accounted  for,  and  we  submit 
the  following  as  a  working  hypothesis,  which  certainly 
contravenes  none  of  the  evidence  which  has  been  accumu- 
lated up  to  the  present ;  that  cellulose  is  made  up  of  unit 
groups  of  the  type — 
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and  that  the  linking  of  these  groups  into  complex 
molecules  is  effected  by  the  union  of  CO  to  CHo  in  which 
there  is  a  transition  to  the  form  CH  —  C(OH).  The 
synthesising  functions  of  this  grouping  are  a  conspicuous 
subject  of  modern  systematic  investigation,  and  there  is 
every  temptation  to  regard  it  as  a  probable  factor  in  the 
building  up  of  carbon  compounds  by  the  plant.  Whether 
it  play  the  part  in  cellulose  chemistry  which  we  are  inclined 
to  assign  to  it,  further  investigation  must  show. 

This  is  not  the  occasion  to  extend  the  discussion  of  these 
more  theoretical  points.  It  is  quite  clear,  however,  that  if 
we  are  to  have  a  development  of  cellulose  technolo;ry  which 
is  to  be  a  following  however  humble  and  "  afar  off  "  of  the 
revelations  of  the  plant  world — we  must  continue  to  work 
from  the  strictly  theoretical  standpoint.  It  is  from  this 
point  of  view  that  we  have  been  careful  not  to  ignore  the 
important  problem  of  the  actual  constitution  of  the  cellulose 
molecule. 


Discussion. 

The  Chairman*  said  it  had  been  a  great  treat  to  listen  to 
this  paper,  which  opened  up  a  field  for  industrial  work  of 
the  most  ample  dimensions.  As  it  was  so  late  he  would 
content  himself  with  putting  one  or  two  questions.  In  the 
first  place  he  would  ask  how  these  films  behaved  if  used 
for  dialysis,  and  also  whether  the  specimens  shown  were  really 
free  from  water  except  that  present  as  hydrate ;  whether 
such  solids  would  undergo  any  further  shrinkage  so  as  to. 


develop  cracks  or  fissures  either  by  loss  of  substance  or  by 
twisting  so  as  to  render  the  solid  unsound.  It  also  occurred 
to  hmi  to  ask  whether  the  regenerated  cellulose  could  be 
passed  again  through  the  same  series  of  reactions  if  the 
operations  described  were  repeated  upon  it,  and  whether  it 
Avas  subject  to  any  change  on  mere  exposure  to  water. 
Perhaps  it  might  be  u^ed  for  the  formation  of  a  sort  of  paper 
Avhich  would  be — not  waterproof  in  the  sense  that  it  would 
not  allow  water  to  pass  through  it — but  which  would  be  indes- 
tructible by  water  ;  whereas  ordinary  paper,  in  which  the  fibres 
Avere  merely  felted  together,  becam.^  so  tender  on  exposure 
to  Avater  that  it  was  practically  destroyed. 

Mr.  EoYLE  asked  whether  the  authors  made  any  experi- 
ments Avith  respect  to  the  affinity  of  this  substance  for 
colouring  matters,  and  Avhether  it  gave  any  clue  to  the 
action  of  dyes  on  fabrics,  whether  it  Avas  mechanical  or 
chemical. 

Mr.  Wats  ox  Smith  said  one  very  important  point 
touched  upon  in  the  paper  was  the  treatment  of  cotton 
cloth  by  this  method.  If  anything  could  be  done  to  abolish 
the  practice  of  filling  cotton  with  China  clay  and  other 
weighting  materials,  it  would  be  an  exceedingly  good 
thing.  He  believed  Lancashire  cotton  Avas  sent  to  India 
and  sold  there  by  weight,  which  might  account  for  the 
tendency  of  manufacturers  to  put  in  these  heaA'y  sub- 
stances. This  cellulose  Avould  not  add  much  to  the 
weight,  and  if  some  important  property  could  be  conferred 
upon  the  cotton  by  treatment  with  it,  it  would  be  a  good 
reason  for  adopting  it,  and  it  might  lead  to  the  disuse  of 
China  clay.  To  give  an  illustration  of  the  immense 
viscosity  and  tenacity  of  this  substance,  he  might  mention 
that  Mr.  Cross  kindly  gave  him  a  small  quantity  of  a 
5  per  cent.  "  viscose  "  solution,  a  little  of  which  he,  on  one 
occasion,  got  over  his  hands.  An  insoluble  skin  or  film 
Avas  quickly  formed,  and  he  found  it  utterly  impossible  to 
remove  this  by  washing  with  cold  acid  Avater,  and  almost 
so  with  hot  AA'ater  and  soap.  Finally,  he  had  to  use  sand 
and  pumice  stone  along  with  soap. 

Mr.  E.  F.  Hooper  asked  whether  these  films  Avould  do 
for  photographic  purposes  ?  It  looked  as  if  there  might  be 
a  great  future  for  this  sort  of  thing.  He  should  also 
be  glad  to  know  if  it  Avould  stand  the  action  of  chemicals, 
as  it  might  come  in  very  useful  for  chemical  operations 
and  apparatus. 

Mr.  De  Mosexthal  said  this  was  quite  a  ncAv  subject  to 
most  of  them,  and  of  course  opened  up  the  large  question 
of  the  nature  of  cellulose  and  of  the  cellulose  molecule. 
He  had  had  the  advantage  of  being  allowed  to  cut  a  little 
disc  off  one  of  the  specimens  and  put  it  under  a  microscope, 
when  he  found  it  looked  very  much  like  celluloid  in 
section.  This  ne(v  substance  would  probably  have  an 
enormous  advantage  over  celluloid,  which  was  exceedingly 
inflammable,  whilst  this  was  not,  but  it  Avould  require  a 
great  deal  of  study  before  any  one  coiUd  know  much 
about  it.  It  seemed  to  be  exceedingly  similar  to  celluloid, 
but  Avithout  its  disadvantages. 

Mr.  GiTTMAXX  said  of  course  Mr.  Cross  could  not  have 
completed  his  experiments  on  a  new  material  like  this.  He 
should  like  information  on  two  points,  first,  whether  the 
solid  mass  which  could  be  turned  and  polished  retained  its 
elasticity,  or  whether  it  became  brittle,  and  secondly, 
whether  it  became  electrical  on  rubbing. 

Mr.  Cross,  in  reply,  said  that  forms  in  Avhich  the  solid 
products  have  been  submitted  might  be  considered  fully 
dehydrated  and  permanent.  A  certain  degree  of  elasticity 
was  a  permanent  property  of  the  cellulose.  The  elasticity 
of  the  partially  dehydrated  products  appeared  to  be 
preserAed  in  contact  with  water.  With  regard  to  the 
re-solution  of  the  regenerated  cellulose,  he  supposed  the 
Chairman  had  in  his  mind  the  question  whether  its  con- 
stitution was  that  of  the  normal.  It  was  found  in 
effect  to  behaA'e  under  treatment  by  the  synthetical  pro- 
cess described  exactly  as  the  normal.  With  regard  to 
the  relations  of  this  form  of  cellulose  to  colouring  matters, 
and  the  theory  of  dyeing,  this  was  a  matter  under  investiga- 
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tion,  and  requiring  very  systematic  study.  So  far  the 
substance  appeared  to  show  more  basic  properties  than  the 
ordinary  cellulose,  and  it  had  a  fairly  free  "  alKnity  " — 
for  want  of  a  better  word — for  the  azo  colouring  matters. 
The  application  of  the  ferric  ferricyanide  reaction  also 
gave  interesting  results.  The  xanthate  films  treated  with 
this  reagent  gave  a  perfect  deposition  of  I'russian  blue 
without  affecting  the  continuity  or  translucency  of  the  film. 
It  was  in  fact  a  complete  drying  of  the  material  with 
soluble  Prussian  blue.  Mr.  Smith's  strictures  upon  the 
Lancashire  trade  were,  to  a  certain  extent,  justified,  but  it 
must  be  remembered  that  there  were  conventions  governing 
all  trades,  and  he  beheved  no  one  would  be  better  pleased 
than  the  manufiicturers  to  get  rid  of  the  practice  of  heavy 
weighting  with  China  clay  and  similar  materials.  They 
had  no  particular  fancy  for  putting  these  things  in,  but 
they  were  demanded  by  certain  markets.  With  regard  to 
the  possible  application  of  this  substance  to  photography, 
this  was  a  development  of  the  greatest  interest,  and  was 
under  careful  consideration.  For  that  purpose  there  was 
wanted  not  merely  translucency,  but  a  pretty  high  degree 
of  transparency ;  when  that  was  obtained  no  doubt  the 
substance  would  fulfil  a  much  larger  range  of  requirements. 
With  regard  to  chemical  inertness,  it  had  all  the  resistance 
and  rather  more  than  cellulose  itself.  With  regard  to 
electrical  properties,  they  had  investigated  its  insulating 
capacity.  They  had  compared  a  film  of  this  substance, 
about  ^'j  of  an  inch,  with  paper  and  vulcanite,  and  found 
that  the  insulation  was  very  much  in  the  ratio  of  the  normal 
hygroscopic  moisture  of  the  substances,  somewhat  to  the 
disadvantage  of  this  material.  This  had  rather  higher 
hygroscopic  moisture  than  ordinary  cotton,  viz.,  10  per 
cent.,  whilst  cotton  paper  would  be  about  7i,  and  vulcanite 
practically  nil.  The  insulating  capacities  were  inversely  as 
the  hygrometric  moistures.  When  perfectly  dehydrated  it 
was  of  course  capable  of  holding  an  electric  charge.  With 
regard  to  the  permanence  of  the  solid,  they  had  now  kept 
slabs  for  many  months,  and  put  them  through  all  kinds  of 
operations,  and  had  come  to  the  conchision  that  the  amount 
of  tenacity  shown  in  the  solids  was  the  true  property  of 
the  cellulose  molecules  when  solidified  in  that  continuous 
form. 
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NOTE  OX  THE  COMPOSITION  OF  EGYPTIAN 
BARLEY  AND  WHEAT. 

BY   W.    COSSAR   MACKKNZIE,    D.SC.    (eDIX.). 

Ai.Tiiov(;ii  Egypt  was  for  long  the  granary  of  the  old 
world,  the  use  of  artificial  manure  to  increase  the  crops 
never  approached  to  anything  comparable  with  the  high 
farming  of  the  present  day  in  Europe.  The  fellah  depends 
almost  entireh^  upon  the  water  and  suspended  matter  of 
the  Kiver  Nile  to  restore  his  land  to  its  original  fertility  ; 
he  does  however  apply  farmyard  manure  of  an  inferior 
quality  containing — 

Per  cent. 

Nitrogen 0-20— 0'30 

Phosphoric  acid 0'1.5— 0"25 

Potash O'lO— O':50 

Dry  earth  is  used  as  litter  for  cattle. 

The  remains  of-  old  villages,  consisting  of  broken  potter}- 
and  all  kinds  of  debris  mixed  with  organic  matter,  is  sifted 
and  also  applied  to  the  land.     It  contains — 

Per  cent. 

Nitrogen 0"8S 

Phosphoric  Acid 0'27 

Potash  and  soda ' 2"25  (Gastincl Bey) . 

Barley  and  wheat  then  are  practically  grown  on  un- 
manured  land,  compared  with  the  cultivation  of  the  same 
crops  in  Europe,  nevertheless  on  good  land  I  have  heard 
of  crops  of  barley  up  to  100  bushels  per  acre  and  over, 
but  35  bushels  is  nearer  an  average.  Wheat  is  got  up  to 
40  bushels,  but  20  to  25  per  acre  is  about  an  average  crop. 
Barley  and  wheat  are  winter  crops,  being  planted  about 
the  middle  of  November  and  ready  about  the  middle  or 
second  half  of  May.  Before  the  cereal  crops  are  planted 
there  is,  in  the  case  of  land  with  canal  irrigation,  a  four 
months'  fallow  preceded  by  the  bersim  or  clover  crops 
which  in  their  turn  followed  the  cotton  crop  of  the  previous 
winter. 

A  great  objection  to  wheat  and  barley  from  eastern 
countries  is  the  presence  of  considerable  quantities  of 
earthy  matter  due  to  the  methods  employed  for  harvesting 
and  thrashing  the  grain.  The  straws  are  at  present 
plucked  by  the  roots,  but  scythes  have  been  introduced 
and  found  to  work  satisfactorily ;  reaping-machines  can 
make  slow  progress  only  owing  to  the  want  of  capital,  the 
number  of  very  small  farmers,  and  also  the  surface  of  the 
land  being  broken  up  by  little  ridges  into  squares  of  six 
yards  or  so  each  way  to  facilitate  the  irrigation  and  spread 
the  water  equally  over  the  surface,  these  ridges  interfere 
with  the  machines. 

Thrashing-machines  are  being  gradually  introduced  b}' 
the  large  proprietors,  but  the  want  of  capital  is  again  an 
obstacle  to  its  employment  by  small  farmers,  and  the 
absence  of  roads  makes  a  travelling  thrashing-machine 
impossible.  The  native  method  is  to  have  all  the  crop 
spread  out  on  a  part  of  the  field  where  the  surface  has  been 
levelled  and  hardened  and  drag  over  it  small  heavy 
machines  on  low  wheels  until  the  grain  is  completely 
thrashed  and  the  straw  broken  up  into  tibbin.  The  norag, 
as  this  machine  is  called,  is  drawn  by  two  bullocks,  while 
one  and  sometimes  two  men  sit  on  it. 

On  the  farm  of  the  Agricultural  College  at  Gheezeh,  in 
addition  to  native  ones,  several  foreign  varieties  are  grown, 
and  as  the  land  in  all  cases  is  similar  and  the  treatment 
the  same  a  comparison  of  their  compositions  is  interesting. 
The  most  prominent  facts  brought  out  are  the  dryness  of 
all  the  varieties  and  the  uniformly  high  percentage  of  fat  • 
both  of  these  may  perhaps  be  accounted  for  by  the  dry 
of  the  atmosphere  and  the  heat  of  the  sun. 

The  ordinary  native  barley  has  a  close  resei^' 
composition   to  Californian  brewing  barley  a- 
would  prove  a  useful  brewing  barley.     M- 
says  that  a  good  brewing  barley  should 
than  8  •  5  per  cent,  of  albuminoids  ir 
15  per   cent,   of   water ;    if    the    nai 
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15  per  cent,  of  water,  the  albuminoids  would  be  8-39  per  analyses  by  Pitsch  and  Krandauer  of  chevalier  barley 
cent.  For  comparison  we  have  the  maximum,  minimum,  grown  on  unmanured  land  and  the  composition  of  Indian 
and    average    proportions    given    by   J.    Ktihn,   also    the      barley  from  Church's  good  grains  of  India. 


Moisture. 


Albumi- 
noids 

Nitrogen 
X6-25. 


Fat. 


Fibre.    ! 


Starch, 
&c. 


Ash. 


Nutrient 
Ratio. 


Nutrient 
Value. 


Weight  of 
100  corns. 


1 
Barlet. 

Per  Cent. 

Per  Cent. 

1 
Percent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

I 

1 

Griii.s. 

N  t^  • 

8-S8 
9-07 
9'35 
9-71 

900 

8-60 

11-44 

9-31 

2-04 
2-41      ! 
S-4S 
2-79 

4-53 
4-93 
4-09 
5-37 

72-10 
72-04 
G9-74 
09-90 

2-85 
2-95 

3-2S 
2-92 

1:8-7 
1:9-0 
1  :G-8 
1:8-2 

87-20 
86-20 
89-18 
85-63 

4*3646 

3-8495 

pliAvnlipr 

2*9474 

Ciiili  brewing 

4*1127 

Menemen  . 

y 

r  9-20 

10-5:! 

3-39 

5-52 

65-44 

5-89 

1  :6-9 

83-80 

2*7533 

Oushak  . . . 

I  9-5.T 

Si -06 

3-71 

5-57 

G9-14 

2-97 

1:8-6 

86-73 

3*5502 

Clicvalior  ( 

analysed  l)y  Pitscb) 

Krandauer 

9-30 
9-30 

11-11 
10-55 

2-48 

1-71 

IJ9-38 
G4-80 

1 

3-04 

'      2  51 

1:6-7 

86-19 

Indian. . . . 

r  12'5  per  cent,  water 

"lo-s        „          „         

12-50 
9-30 

11-50 
11-92 

1-30 
1-35 

2-60 

2-70 

70-00 
72-55 

2-10 

2-lS 

1  :6-3 

1  :  0-3 

84-50 
87 -58 

^laximura 

r2r60 

15-80 

3-50 

9 -GO 

76-80 

1         .. 

■!   i-so 

1 

Ui'io 

fi- 40 
!l-70 

0-80 
1-90 

2"2C 
4-90 

59-20 
67-00 

1 

2-40 

1 

1:7-3 

1 

SI -07 

.\vera,tre... 

1 
J 

In  Egypt  both  red  and  white  wheats  are  grown  :ind  these 
differ  very  much  in  composition.  The  white  wheat 
especially  contains  a  high  percentage  of  fat  but  is  low  in 
albuminoids,  and  as  in  the  case  of  the  barleys  all  the 
varieties  are  very  dry.  Generally  speaking,  wheats  contain 
a  considerably  higher   percentage  of  albuminoids   than  the 


barleys  of  the  same  place,  but  here  it  does  not  seem  to 
be  so,  the  white  wheat  containing  even  less  than  the  barley. 
The  Algerian  wheat  is  also  of  a  poor  quality. 

For  comparison  v^e  have  Heinzelmann's  figures  for  1888, 
Church's  analysis  of  Indian  wheat,  and  the  maximum, 
minimum,  and  average  figures  given  by  Kiibn. 


■\VnEAT. 


Alsrcrian 

Native  red..., 
Native  white 


Native  red  1S88 
Native  white  1S8S 
Indian  wheat 


[•Ileinzeln:: 


Moisture. 


Albumi- 
noids 

Nitrofren 
X6-25. 


Fat. 


Fibre. 


Starch, 
&c. 


Ash. 


Nutrient  |  Nutrient    Weight  of 
Ratio.        Value.       100  corns. 


Maximum 


^Minimum J- J.  Ividni , 

I 
.'.verage J 


Per  Cent.:  Per  Cent. 
8- 84      I     10*40 
5-25  10*63 

7-5J  8 -50 


r  7*C0 

1 1  7-50 

12-50 

r-2o*oo 

i 

-!    5*30 
I 
U3'i0 


10*85 
9-00 

13 -50 

24 --20 
6-90 

12-00 


Per  Cent, 
2*23 
2 --25 
3  14 


1-20 
270 
1-00 
1-80 


Per  Cent. 
2-81 
2-19 
2-12 


2-70 
5-50 
0-41 
2-30 


I  I 

I 

Per  Cent.  Per  Cent.i 

73*42      '      2*30  1  :  7*5 

77-21  2-17  1:7-7 

70-77  1-88      '     1:9-8 


68-03 
09-95 
GS--10 
77-70 
00- -20 

OS -70 


88-95 
92-01 
92*55 


84*90 


Grots. 
3*5016 
4*4127 
4*4312 


4-102 
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CONTRIBUTIOX    TO    THE    ANALYSIS    OF    FATS. 
III.— THE  ESTIMATION  OF  RESIX  IX  SOAPS. 

BY    DR.    J.    LEWKOWITSCH. 

The  qualitative  detection  of  resin  in  soaps  is  both  easy  and 
reliable  (Liebermann-Storch  reaction),  and  affords  no 
difficulty  even  in  the  presence  of  cholesterol,  which  gives 
a  similar  reaction  :  only  in  the  latter  case,  the  separation 
of  the  cholesterol  from  the  resin  is  required  as  a  preliminary 
operation.  Soaps  that  are  free  from  resin  do  not  show 
the  characteristic  violet  colour  with  acetic  anhydride  and 
sulphuric  acid. 

The  quantitative  determination  of  resin  in  soaps,  on  the 
contrary,  is  still  an  unsolved  problem,  and,  notwithstanding 
numerous  publications  as  to  the  reliability  of  the  one  or 
the  other  method,  a  completely  trustworthy  process  is  still  a 
desideratum. 

I  do  not  intend  to  criticise  here  the  earlier  methods  that 
have  been  recommended  from  time  to  time,  as  their  utter 
failure  has  already  been  shown  up  by  several  authors. 

I  propose  to  deal  in  this  paper  with  Gladdiug's  and 
Twitchell's  methods  only.  As  to  the  former,  we  find  in  the 
literature  more  or  less  conflicting  statements,  some  authors 
going  so  far  as  to  recommend  it  as  an  absolutely  reliable 
method,  the  proof  for  which  may  be  given  bj-  the  figures 
of  one  or  two  uncontrollable  analyses.  Twitchell's  method 
is  too  new  as  yet  to  have  had  thrown  upon  it  the  full  light 
of  independent  examination  by  several  analysts. 

I. — Gladdixg's  Method. 

This  process  is  based  on  the  solubility  of  the  silver  salts 
of  the  resin  acids  in  ether ;  it  has  been  used  in  three 
modifications :  — 

(o.)  Gladding' s  Original  Method.— Gladding  proposed 
to  dissolve  the  mixed  fatty  and  resin  acids,  obtained 
by  decomposing  the  soap,  in  absolute  alcohol  and  to 
slightly  supersaturate  with  concentrated  alcoholic  potash 
in  presence  of  phenolphthalein.  The  solution  is  made  up 
with  dry  ether  to  a  kno^vn  volume  and  shaken  with 
powdered  silver  nitrate.  A  measured  quantity  of  the 
ethereal  solution  is  taken  and  the  resin  acids  contained 
therein  are  weighed. 


No  account  is  taken  of  the  volume  of  the  precipitated 
silver  salts,  an  error  which  causes  the  results  to  be  invali- 
dated over  and  above  that  caused  by  the  slight  solubility 
of  the  silver  salts  of  the  fatty  acids  in  ether.  True, 
Gladding  proposes  a  certain  correction  to  be  made  for 
this  solubility,  but  as  he  has  carried  out  but  a  small  number 
of  experiments,  and  as  the  solubility  of  these  salts  varies 
greatly  with  the  composition  of  the  fatty  acid  mixture,  this 
correction  is  very  crux  of  his  process.  Alder  Wright  and 
Thompson  have  determined  the  solubilit}'  in  ether  of  silver 
salts  of  some  pure  fatty  acids  and  mixtures  thereof,  but 
with  very  rare  exceptions  the  nature  of  the  fatty  acids  found 
in  a  soap  will  not  be  known.  Even  accepting  their  figures 
as  correct,*  the  proof  is  still  wanting  that  they  would  hold 
good  for  a  mixture  of  these  silver  salts  with  varying  per- 
centages of  silver  resinates. 

I  have  made  but  comparati%'ely  few  experiments  with 
Gladdiug's  original  method,  as  the  altogether  unreliable 
results  deterred  me  from  making  any  further  use  of  it.  I 
employed  in  my  experiments  a  Muter's  tube,  this  being  the 
most  convenient  form  of  apparatus  for  avoiding  losses  by 
evaporation  of  the  ethereal  solution  whilst  measuring  off 
part  of  it  for  analysis.  I  may  saj'  that  the  results  were 
found  to  be  by  several  per  cents,  higher  than  it  was  calcu- 
lated from  the  known  composition  of  the  soaps ;  and  yet 
my  case  represents  the  most  favourable  instance,  the  nature 
of  the  fatty  acids  being  known  and  the  solubility  of  their 
silver  salts  having  been  determined  separately. 

(6.)  Hiibl's  and  Stadler's  Modification  of  Gladding'^ 
Process. — These  authors  recommend  to  exactly  neutralise 
the  mixture  of  fatty  acids  and  resin  acids,  previously  dis- 
solved in  absolute  alcohol,  with  potash,  and  to  precipitate 
all  the  acids  as  silver  salts  from  the  strongly  diluted  solution 
by  silver  nitrate.  The  silver  salts  are  to  be  filtered  off, 
protected  from  sunlight,  dried  at  100^  C.  in  an  oven,  and 
exhausted  in  a  Soxhlet  extractor  by  means  of  dry  ether. 
The  ethereal  solution  should  be  yellow  or  light  brown,  but 
not  dark  brown  ;  it  is  filtered,  if  necessary,  the  resin  acids 
set  free  by  hydrochloric  acid,  and  weighed.  A  correction 
for  any  dissolved  aliphatic  silver  salts  is  not  recommended. 

I  have  tried  this  method  very  extensively  for  some  time, 
without,  however,  arriving  at  anything  like  satisfactory 
results.  It  was  not  always  possible  to  obtain  a  light- 
coloured  ethereal  solution  without  any  tangible  cause  for  the 
variations  being  apparent.  The  results  obtained  were 
mostly  too  low,  occasionally  too  high.  The  former  seemed 
to  point  to  the  necessity  of  more  finely  dividing  the  cake  of 
silver  salts  by  grinding  it  up  with  pure  sand,  and  therefore 
the  greatest  number  of  the  analyses  were  carried  out  in  that 
way  ;t  to  obviate  the  objection  that  perhaps  not  all  the 
resin  had  been  extracted,  the  exhaustion  was  repeated 
occasionally,  without,  however,  yielding  any  better  results, 
as  will  be  seen  from  the  figures  below.  There  seemed  to 
take  place  in  nearly  all  cases  a  reduction  of  the  silver  salts 
(especially  when  the  percentage  of  resin  in  the  soap  was 
high),  which  was  noticeable  by  the  filter-paper  case  in  the 
Soxhlet  extractor  assuming  a  dark  colour.  A  further 
confirmation  of  this  view  was  afforded  by  the  fact  that  in 
many  cases — and  occasionally  in  analyses  agreeing  pretty 
closely  with  the  theoretical  results— the  ethereal   solution 


*  I  also  detei-mined  the  solubility  of  silver  oleate  and  stearate  m 
ether,  usiiij:  Muter's  tube,  and  found  the  following  results,  which  I 
contrast  with  Wnght  and  Thompson's  figures,  calculated  for  the 
fre^  acids: — 


Solubility  in 

10  ce.  of  Ether. 

Fatty  Acid. 

Author. 

Wright  and  Thompson. 

Minimum.    Maximum 

1 
MmuDUui. 

Maximum. 

Oleic  acid 

Stearic  acid 

Grm.             Grm. 
0-01090          0-01094 

0-00054    '      0-00058 

Grm. 
0-0009 

1      0-0008 

Grm. 
0-0015 

0-0016 

t  It  will  be  seen  later  on,  from  the  results  of  some  erjjeriments 
that  the  sand  did  not  affect  the  result. 
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contained  resin  acids  only,  but  no  silver  salts,  as  was 
t'viileneed  by  the  absence  of  a  precipitate  of  silver  chloride. 
The  too  high  results,  again,  seemed  to  indicate  clearly  that 
part  of  the  aliphatic  silver  salts  had  passed  into  the  ether, 
and  this  led  to  the  determination  of  the  solubility  of  the 
silver  salts  of  the  following  fatty  acids  under  the  same  con- 
ditions. The  little  table  gives  the  results  obtained  expressed 
in  terms  of  the  fatty  acids  :  — 


Solubility  in  10  cc.  Ether. 

Fatty  Acid. 

I. 

II. 

III. 

IV.      Means. 

1  Grm. 
Stearic  acid 0-008 

Grm. 
0-0103 

Grm. 
0-0100 

Grm. 
0-0121 

Grm. 
0-0101 

Oleic  acid 0*016 

0-0239 

0-0166 

0-0234 

0-0199 

Mixture  of  tallow  and 
cocoanut-oil         acids 
(about  9:1). 

0-0140 

0-0150     0-0150 

0-0144 

0-0146 

It  will  be  noticed  that  these  figures  are  very  much  higher 
than  those  found  in  my  own  experiments  with  Muter's 
tube  and  in  Wright  and  Thompson's  experiments,  which 
were  most  likely  carried  out  in  the  same  way. 

The  following  table  contains  a  number  of  analyses  made 
quite  recently  with  a  number  of  soaps  specially  prepared 
for  the  purposes  of  this  paper,  so  that  the  theoretical  per- 
centage of  resin  acids  in  the  mixture  of  the  acids  should  be 
known  accurately : — 


:\[ixed 

Fatty  and 

Resin 

Acids, 

Resin  Acids. 

Theory. 

Experiment 

I. 

II. 

III. 

IV. 

No. 
1 

Per  Cent. 
9-79 

Per  Cent. 
12-12 

Percent. 
15-36 

Per  Cent. 
12-31 

Percent. 
12-40 

2 

19-69 

f  17-24 
I  15-11 

15-8S 
14-22 

16-71 
16-84 

16-26-) 
15-78J 

3 

21-45 

15-93 

16-07 

15-14 

16-19 

4 

24-66 

16-25 

17-95 

17-73 

15-80 

5 

30-31 

22-79 

20-95 

20-90 

18-72 

6 

39-81 

f  42-05 
I  26-25 

35-35 

27-11 

31-3 
25-83 

26-32 1 

7 

45-05 

42-26 

41-16 

43-03 

" 

No  correction  was  made  for  the  solubility  of  the  aliphatic 
silver  salts,  the  results  being  mostly  too  low  to  begin  with. 
The  figures  corresponding  to  Xo.  1  show  that  a  large 
quantity  of  fatty  acid  has  been  extracted.  Xo.  4  and  Xo.  .'>, 
on  the  result  of  the  analysis  having  been  ascertained, 
were  again  exhausted  with  fresh  ether  and  the  weight  of 
acid  obtained  added  to  that  found  before.  This  brought  the 
values  up  to  the  following  figures  : — 


Mixed 

Fatty  and 

Resin 

Acids. 

Resin  Acids. 

Theory. 

Experiment. 

I.               II.             III. 

IV. 

No. 
4 

5 

Per  Cent. 
24-66 

30-31 

Percent.  1  Per  Cent. 
17-92      '      19-19 

24-53             22-48 

Per  Cent. 
19-06 

22-83 

Percent. 
17-78 

21-68 

but  it  is  evident  that  some  of  the  aliphatic  silver  salts  must 
have  been  extracted  by  the  ether  during  the  second 
exhaustion. 

The  unc(Ttainty  attendinjr  the   exact  con-ection  for  the 
solubility  of  th«  aliphatic   silver  salts  suggests  the  idea   of 


removing  the  bulk  of  the  fatty  acids  prior  to  the  treatment 
with  silver  nitrate.  A  method  based  on  this  principle  has 
been  recommended  some  seven  years  ago  by  Grittner  and 
Szilazi  (this  Journal,  1886,  392). 

(c.)  Grittner's  and  Szilazi's  Modification  of  Gladding's 
Process. — These  authors  dissolve  the  soap  in  80  per  cent, 
alcohol,  neutralise,  if  necessary,  with  ammonia  (of  course, 
the  same  method  applies  to  the  fatty  acids),  and  precipitate 
with  a  10  per  cent,  alcoholic  solution  of  calcium  nitrate. 
Calcium  palmitate  and  stearate  are  precipitated  completely, 
calcium  oleate  to  the  greatest  extent,  whilst  calcium 
resinate  remains  in  solution.  On  adding  silver  nitrate 
to  the  filtrate  and  diluting  it  strongly  the  silver  salts 
are  precipitated  ;  thej'  are  filtered  off  and  treated  with  ether 
according  to  Gladding's  directions.  The  correction  to  be 
made,  according  to  Grittner  and  Szilazi,  is  0-016  grm.  for 
every  10  cc.  of  ether  used.  The  figures  which  the  authors 
give  in  their  original  paper  (Chom.  Zeits.  10,  325)  speak 
certainly  in  favour  of  the  exactness  of  the  method,  their 
differences  between  theory  and  experiment  varying  from 
—  0-98  per  cent,  to +  0-21  percent.  There  is,  however,  no 
distinct  statement  given  to  the  effect  that  the  weight  of  the 
products — which  are  of  course  resin  acids — have  been  calcu- 
lated for  anhydrous  resin  by  multiplying  the  weights  found 
by  0-9732,  The  figures,  as  they  are  given  in  the  paper, 
certainly  leave  the  impression  on  the  reader  that  the  actual 
weights  obtained  are  considered  as  those  of  anhydrous  resin 
and  calculated  as  such,  a  procedure  which  is,  of  course, 
incorrect.  If  I  look  upon  the  weights  found  as  those  of 
resin  acids — and  the  tenour  of  the  paper  undoubtedly  entitles 
one  to  that  opinion — and  calculate  from  them  the  corre- 
sponding quantities  of  resin,  I  find  a  large  deficit,  inasmuch 
as  onh^  94-3  percent,  to  97 -.J2  percent,  ot  the  theoretical 
quantity  have  been  obtained.  These  large  differences  might 
be  due  to  the  correction,  taken  for  the  mixture  of  a  large 
quantity  of  silver  resinate  and  a  small  quantity  of  silver 
oleate,  being  such  a  one  as  if  it  consisted  exclusively  of  silver 
oleate. 

I  have  tried  this  method  with  the  fatty  acids  of  the  above- 
mentioned  soaps,  neutralising  them  with  normal  caustic 
potash  in  presence  of  phenolphthalein.  Ammonia  was 
avoided  as  being  useless  in  presence  of  that  indicator ; 
besides,  there  is  no  need  for  neutralising  with  ammonia. 
Furthermore,  an  excess  of  ammonia  may  easily  lead  to  an 
error,  as  silver  resinate  is  kept  in  solution  bj'  that  reagent 
My  results  are  given  in  the  following  tabulated  form  : — 


Mixed 

Fatty  and 

Besin 


Resin  Acids. 


Experiment 


1 


Acids. 

Theory. 

1 

1          I- 

1   . 

11. 

III. 

IV. 

Xo. 
3 

Per  Cent. 
21-45 

1  Per  Cent. 
13-25 

Per  Cent. 
15-78 

Per  Cent. 
14-96 

Per  Cent. 

4 

24-66 

i      15-77 

16-41 

15-27 

.. 

5 

30-31 

23-96 

24-11 

.. 

.. 

6 

39-81 

35-64 

36-19 

*S6-57 

*34-97 

No  correction  has  been  made  for  the  dissolved  oleate,  the 
figures  being  too  low  already ;  if  the  correction  had  been 
applied,  the  results  would  be  still  lower  by  several  per  cents. 
The  extraction  was  mostly  carried  out  in  a  Soxhlet  tube, 
just  like  in  the  Hiibl-Stadler  process,  whilst  Grittner-Szilazi 
exhausted  the  silver  salts  in  a  flask.  The  two  results 
marked  *  were  obtained  by  that  method ;  thus  a  possible 
objection  to  my  figures  is  removed. 

Another  modification  of  Gladding's  method,  based 
on  the  same  principle  as  Grittner  and  Szilazi's  process, 
has  been  proposed  by  Allen,  viz.,  to  use  Gladding's 
original  method  in  combination  with  Barfoed's.  The  latter 
consists  in  exhausting  the  dried  sodium  salts  of  the  mixed 
fatty  and  resin  acids  with  ether-alcohol,  whereby  the 
resinates  are  dissolved  easily'  along  with  part  of  the  oleate, 
whilst  the  palmitates  and  stearate  are  left  behind.  The 
dissolved  salts  are  transformed  into  the  corresponding  silver 
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salts  and  treiUod  with  ether.  Allen  mentions  that  the 
combined  tnnitmcnt  gives  very  satisfactory  results  ;  my 
experience  with  (Jrittner-Szila/.i's  method  was  not  of  such 
an  encouraging  nature  as  to  induce  mc  to  try  the  combina- 
tion of  Harfoed's  and  Gladding's  processes. 

II. — Twitch kll's  Mkthod. 

About  two  years  ago  Twitehell  (this  Journal,  1891,  804) 
proposed  a  new  process  for  the  separation  of  resin  acids 
from  fatty  acids,  and  the  subsequent  estimation  of  the 
former.  His  method  is  based  on  the  \^ll-known  fact  that 
aliphatic  acids  acted  upon  with  iiydrochloric  acid  gas  in 
tlu'ir  alcoholic  solution  are  transformed  into  their  eth3dic 
etliers,  and  further,  on  an  observation  made  by  Fliickiger 
(.Tahresberichtc  der  Chc^mie,  1867,  727),  that  on  passing 
h^'drochloric  acid  cas  through  an  alcoholic  solution  of 
colophony  abietic  acid  is  obtained.  This  important 
diflference  led  Twitehell  to  the  working  out  of  a  new  method 
that  gave  him,  to  use  his  own  words,  "results"  which  he 
thinks  "  are  impossible  by  any  of  the  methods  now  in  use." 
I  may  sav  unticipando  that  whilst  fully  concurring  with 
that  view,  carefully  expressed  as  it  is,  this  method  is  not 
yet  the  final  solution  of  the  problem,  and  does  not  yet 
deserve  the  unrestricted  praise  which  Wilson  (this  Journal, 
1891,  !).j2)  has  bestowed  upon  it. 

In  the  course  of  a  very  exhaustive  series  of  tests  I  have 
found  that  Twitchell's  method  does  not  give  such  satisfactory 
results  as  to  enable  one  to  calculate  from  them  correctly  the 
amount  of  resin  used  in  the  stock  of  a  given  soap. 

I  undertook  therefore  some  experiments  with  a  view  of 
testing  the  premisses  on  which  Twitchell's  process  is  based. 
I  propose  to  deal,  under  separate  heads,  with  both  the 
volumetric  and  the  gravimetric  ruethods,  as  recommended  by 
their  author. 

(a.)  The  Volumetric  Method. — Several  hrauds  of  resin 
were  treated  according  to  Twitchell's  directions  and  the 
resin  acids  estimated  by  titration,  taking  34G  as  the  com- 
bining equivalent  of  the  acids  wliich  had  been  adopted  by 
him.    The  results  are  tabulated  below  : — 


Resin. 

Weighed 
off. 

Eqtial  to 
llesin 
Acids. 

Found. 

Found  by  direct 

Titration  without 

previous  Treatment 

with  HCl. 

No. 

1 

Grms. 
2-7682 

Grms. 
2-8414 

Per  Cent. 
98-39 

1 

3-7!>42 

3-8987 

94-80 

1 

3-4fi()0 

3-5614 

96-65 

1 

2-5460 

2-6161 

100-62 

1 

3-5248 

3-6219 

86-26 

2 

2- 7-250 

2-8000 

92-96 

2 

2-1320 

2-1907 

92-40 

2 

3-0960 

3-1812 

87-29 

2 

2-3810 

2-4466 

98-42 

2 

2-1876 

2-2478 

m-m 

3 

2-6670 

2-7405 

87-09 

3 

2-1190 

2-1773 

95-00 

3 

3-120t 

3-2063 

96-96 

■I 

2-8668 

2-9457 

98-2 

4 

2-3670 

2-4322 

102-3 

4 

2-8220 

2-8997 

95-74 

All  the  titrations,  I  may  add,  were  carried  out  with 
alcoholic  potash. 

The  results  suggested,  in  the  first  instance,  the  question 
whether  the  figure  adopted  for  the  combining  weight  of  the 
resins  acid,  viz.,  346,  was  correct,  especiallv  so,  in  view  of 
the  value  of  302  given  by  Chenevier  (this'  Journal,  1890, 
825)  and  accepted  by  Leeds  (this  Journal,  1892,  308). 


Adopting  for  abietic  acid  the  fomula  C||H,;,05,  the  com- 
bining e(iuivalent  for  a  pure  resin  should  be  '_ ""  =  336. 

I  examined  six  different  brands  of  American  resins  (as 
Twitehell  most  likely  examined  resins  of  American  origin) 
by  dissolving  weighed  quantities  in  alcohol,  titrating  with 
half-normal  aqueous  soda,  until  the  end  was  nearly  reached, 
and  finishing  with  one-tenth  normal  alkali.  The  following 
values  representing  the  means  of  several  well-agreeing 
analyses  were  obtained:  — 


Resin. 

1  gr.  requires 

CO.  1/1 

Standard  KOH. 

Acid 
Value. 

Combining? 
Equivalent. 

Molecular 

Weight  of  tlie 

Anhydrous  Resin. 

1 
No. 

1  2-7470 

2  2-8.307 

3  2-8772 

4  2-9119 

5  2-9295 

6  2-9*12 

154-11 
159-00 
161-41 
163-30 
161-:54 
164-61 

Means 

.364-03 
3.';2-86 
.347 -.57 
343-42 
341-30 
.340-80 

710-06 
t»7-92 
677-14 
668-8 t 
664-60 
663-60 

348-33 

By  the  way,  I  may  mention  that  the  variations  are,  of 
course,  due  to  var3ing  quantities  of  unsaponifiable  oils 
being  contained  in  the  resins. 

It  will  be  noticed  that  the  average  348  •  33  agrees  pretty 
closelj'  with  Twitchell's  figure  346,  but  an  easy  calculation 
will  show  that  for  the  same  amount  of  resin  used  different 
results  will  be  obtained  according  to  the  brand  that  has  been 
worked.  As  a  rule  this  will  not  be  known,  and  as  com- 
mercial brands  vary  in  their  composition  not  inconsiderably 
from  time  to  time  it  is  evident  that  on  using  the  volumetric 
method  an  uncertain  factor  is  introduced  with  the  assumed 
combining  weight,  which  may  lead  to  an  error  of  as  much  as 
2  per  cent.  The  obvious  way  out  of  this  difiiculty  at  least, 
viz.,  to  separate  the  resin  according  to  Twitehell  from  the 
fatty  acids  (r/".  gravimetric  method  below)  and  to  determine 
its  combining  equivalent,  will  prove  of  little  avail. 

Having  obtained  the  above  registei-ed  figures  the  experi- 
ments were  resumed  with  resins  No.  1  and  ^o.  .5  and  a  fresh 
brand. 


Resin. 

Combining 
Weight. 

Weighed  off. 

Equal  to 
Resin  Acids. 

Found. 

No. 

1 

364 

Gnus. 
2-9870 

Grms. 
3-0693 

Per  Cent. 
97-85 

1 

361 

3-4620 

3-4764 

94-22 

2 

341-3 

2-4084 

2-4747 

95-16 

2 

341-3 

3-5-224 

3-6194 

9!>-95 

3 

361-6 

3-2454 

3-2.588 

99-!  17 

3 

361-6 

3-0410 

3-0536 

102-30 

3 

.361-6 

3-06.30 

3-0757 

102-99 

In  order  to  thoroughly  test  the  volumetric  method  it  was 
found  necessary  to  specially  prepare  soaps  from  carefully 
weighed  quantities  of  fats  and  resin.  Average  samples  of 
the  fats  and  resin  were  examined  in  the  laboratory  for  the 
yield  of  fatty  acids  from  the  former  and  the  combining 
weight  of  the  latter.  Without  such  determinations  a  correct 
calculation  of  the  theoretical  composition  of  the  acids 
contained  in  the  soap  is  impossible.  Such  an  exact  method 
was  considered  absolutely  necessary,  as  variations  of 
2  per  cent,  in  the  result  for  the  resin  acids  would  indicate 
ditferent  qualities  of  soaps,  when,  recalculating  from  the 
analytical  data,  one  wishes  to  find  the  amounts  of  fat  and 
resin  in  the  soap  stock.  Calculations  of  this  kind  are  often, 
as  I  gather  from  published  notes,  carried  out  incorrectlv. 
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Even  in  Twitcliell's  paper  the  amount  of  "resin  "f  contained 
in  the  acids  from  a  soap  made  from  100  parts  of  fat  and  40 
parts  of  resin  is  given  as  28*67  per  cent.  (28  •57  percent.?) 
instead  of  30  "3  per  cent.,  -which  I  should  calculate  (assuming 
9.')  per  cent,  of  fatty  acids  in  the  fat). 

'I'he  following  table  contains  the  results  of  my  analyses, 
taken  at  random  from  a  larger  number  of  tests  made  : — 


Mixed  Fatty 

and 
Kosin  Acids. 


Resin  Acids. 


Theory. 


Experiment. 


No.  Per  Cent.,  Per  Cent. 

1  9-79    I  9-98,9-31,  *9-79.5,  *9-91. 

1 

2  19-69    ;  23-97,24-55,  22-9.3,  23-28,  23-98,  24  OS. 

! 

3  21-4.5  24-96, 24-78, 23-63. 

4  24-66       24  -  89,  25  -.15,  25  -  06,  24 '  23. 

5  30-31       29-69,-30-,l-2, 28-18, 29-78. 

6  39-81       40 -24,- 40 -.37,  41-44,  42-1.1  41-8,  40-37, 
'  42-18,40-55,  40-07,40-05,  43-69,41-12, 

j       41-81.  40-77,  44. -82. 

7  45-05       45-76,  46-r.O.  49-61.  47-66,  46-45,  47-84, 
j  45-.34,  44-24,41-48,  44-39. 

It  is  perhaps  neces.sary  to  add  that  the  alcohol  used  was 
absolute,  as  proved  up  the  copper  sulphate  test ;  further, 
that  the  hydrochloric  acid  gas  was  dried  and  the  temperature 
of  the  alcoholic  solution  kept  from  't'y'  to  G0°,  F.  For  some 
experiments,  which  are  marked  in  the  table  by  a  star, 
absolute  alcohoi,  prepared  from  that  used  for  the  other 
experiments  by  distilling  it  over  a  little  sodium,  was  used 
(although  such  precaution  is  unnecessary,  seeing  that  water 
is  produced  by  the  action  of  the  hj-drochloric  acid  on  the 
aliphatic  acids),  and  the  temperature  was  kept  at  40°  F. 
For  tile  titrations  half-normal  aqueous  caustic  soda  (finishing 
off  with  J^  normal)  was  used  just  as  by  Twitchell  himself. 
(Vi'iLson  used  alcoholic  alkali,  but  this  is  a  mistake,  as  there 
may  be  some  danger  of  saponifying  the  ethylic  ethers  of  the 
fatty  acids.)  It  is  hardly  necessary  to  lay  stress  on  the 
fact  that  every  trace  of  mineral  acid  was  removed  before 
the  solution  of  ethylic  ethei's  and  resin  acids  was  titrated. 

It  may  be  pointed  cut  that  the  experiments,  agree  best 
with  the  theory  for  a  soap  of  very  low  percentage  of  resin, 
and  for  the  soap  containing  30-81.  In  nearly  most  cases 
the  figures  found  are  too  high,  and  it  was  naturally  suspected 
that  a  small  quantity  of  the  fatty  acids  might  have  escaped 


etherification    which  would    account    satisfactorily  for   the 
larger  amount  of  standard  alkali  used  in  the  titration. 

I  examined  therefore  pure  stearic,  pure  oleic,  and  a 
mixture  of  tallow  and  cocoanut-oil  acids  in  a  similar  way, 
with  the  result  given  in  the  following  table  :  — 


Fatty  Acid. 

Sulistaiice 
used. 

1/1  KOH 
used. 

The  KOH 
calculated  for 
Resin  Acid, 
Combining 
Weight  340. 

Stearic  acid 

Grms. 
!i-9404 

Cc. 
0-16 

Per  Cent. 
1-85 

2-97-2S 
3-2584 
3-71-20 
3-8810 
2-8935 
3-0505 

0-20 
0-23 
0-55 
0-60 
0-54 
0-57 

2-287 

2-40 

5-037 

5-25 

Tallow  and  coioauut-oil 
aciils. 

6-35 
6-3 

2-8792 

0-46 

5-4 

3-8-290 

0-56 

4-97 

3-6914 

0-54 

4-9 

2-7040 

0-415 

5-2 

Here  is  undoubtedly  a  source  of  error,  and  I  hasten  to 
add  that  Twitchell,  who  has  carried  out  one  experiment 
with  distilled  fatty  acids,  found 0-97  per  cent.,  and  Wilson, 
who  has  also  used  distilled  fatty  acids,  0  •  7  per  cent.  only. 
But  this  same  error  will  necessarily  occur  in  the  gravimetric 
analysis,  the  first  stage  of  which  is  exactly  the  same,  and 
as  it  will  be  seen  further  on  that  the  results  of  the 
gravimetric  method  are  beloic  the  theoretical  ones,  another 
explanation  has  to  be  found.  It  appears  not  unlikely — a 
conjecture  that  will  be  supported  or  rejected  by  further 
experiments — that  part  of  the  resin  undergoes  decomposition 
under  the  severe  action  of  the  hydrochloric  acid,  giving  rise 
to  the  formation  of  acids  of  lower  molecular  weight,  and 
perhaps  also  of  products  of  condensation  that  are  calculated 
as  resin  acids. 

The  experiments  tabulated  below  for  varying  mixtures 
of  oleic  acid  and  resin  will  serve  to  support  this  attempt  at 
an  explanation : — 


I 


Oleic  Acid. 

Resin. 

Equal  to  Resin 
Acids. 

1/1  KOH  used. 

Mixture  contains  Resin  Acids. 
Combining  Weight  346. 

Calculated  for  the  Yield  of  Besin 
Acids  only. 

Theory. 

Experiment. 

Theory. 

Experiment. 

Grnis. 

2-5096 

Grms. 
0-8027 

Grms. 
0-8248 

cc. 

2-4 

Per  Cent. 
24-736 

Per  Cent. 
24-90 

Per  Cent. 
100-0 

Per  Cent. 
100-60 

2-3988 

0-81C7 

0-8391 

2-56 

25-92 

27-35 

100-0 

105-50 

1-5638 

1-5532 

1-5960 

4-41 

50-51 

48-40 

100-0 

95-60 

1-4000 

1-5202 

1-5620 

4-19 

52-72 

48-93 

100-0 

92-81 

0-8918 

2-5198 

2-5892 

6-68 

74-38 

66-397 

100-0 

89-47 

0-8-296 

2-5298 

2-5995 

6-72 

75-81 

67-81 

100-0 

89-45 

(?».)  The  Gravimetric  Method. — The  uncertainty  as  to 
which  combining  equivalent  to  use  for  the  resin  acids 
adheres  to  the  volumetric  uiethod  only  and  disappears  in 
the  gravimetric  process.  There  the  mixture  of  ethylic 
ethers  and  resin  acids,  dissolved  in  petroleum  ether,  is 
shaken  with  a  very  dilute  solution  of  potash,  which  is 
supposed  to  dissolve  only  the  resin  acids ;  the  resin  soap 

t  Twitchell  evidently  means  resin  acids  and  not  resin.  Hut 
even  ror  anhydrous  resin  28-07  would  not  be  correct,  29-49  bein^ 
the  theoretical  vahie  in  that  case. 


thus  obtained  is  decomposed  and  the  separated  resin  acids 
are  weighed.  Before  giving  the  results  of  my  experiments 
it  may  be  as  well  to  point  out  that  the  separation  of  the 
soap  from  the  petroleum  ether  layer  (which  contains  the 
ethylic  ethers)  may  cause  a  good  deal  of  trouble,  an 
emulsion  appearing  between  the  two  layers,  which  refuses  to 
disappear  on  shaking.  Careful  addition  of  a  small  quantity 
of  alcohol  helps  a  little,  but  too  much  of  it  must  not  be 
used  as  there  is  the  danger  of  partially  saponifying  the 
ethj'lic  ethers  of  the  fatty  acids.  The  higher  the  mclting- 
]>oint  of  the  fatty  acids  the  more  persistent  is  the  emulsion  ; 
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ovfii  with  resin  iiloiic  siicli  troiiblcsoiiie  emiiNions  occur. 
Therefore  rupeate<l  washiiifi^s  of  the  petrolcuui  ether  layer 
are  retiuired,  but  also  here  a  source  of  error  eree))S  in, 
experiments  witli  pure  ethvlic  stearatc  anil  ethylic  oleate 
having  shown  me  that  ou  shakini;  tiiem  with  hii^hly  diluted 
aikali  .sjijrhi  hut  ajiprociable  ]iy<lrolysis  takes  place.  As  a 
general  rule  it  may  be  stated  that  the  more  troul)lesoinely  the 
emulsion  behaved,  the  lower  I  found  the  results.  The  best 
way  to  avoid  the  emulsion  is  to  use  an  excess  of  KOII,  say 
100  cc.  instead  of  .50  cc,  as  Twitchcll  prescribes. 

The  following  table  corresponds  to  one  given  above, 
and  contains  the  gravimetric  analyses  of  the  mixed  fatty  and 
resin  acids  from  the  soaps. 


Resin  Acids. 

Experiment. 

Per  Cent. 

*0-3S,  *n-97. 

20*46.  20-55,  tl0-n6, 19'99, 19-44,  19-33. 

19-25,    18-27.    19-37,     tl7-83,     *19-54, 
*18-6],  *18-57.  *19-16. 
•20-97,  lii-65,  21-76. 

25-76,  25-06,  23-66, -26-10. 

35-97,  38-86,36-41.  36-14,  35- 12,  :i5-86, 

32-51,36-29. 
37-58,  37-23,  .37-29,  30-97.35-32.40-06, 

36-8. 


t  Strong  emulsion. 

The  experiments  marked  with  a  star  were  carried  out  at 
40'  F.,  and  with  absolute  alcohol  distilled  over  a  little 
sodium. 


Mixt-d  Fatty 

and 
R^>sin  Acids. 

Theorv. 

No. 

Per  Cent. 

1 

9-79 

2 

19 '69 

3 

21 -.15 

4 

24-66 

5 

30-31 

6 

39-81 

7 

45-05 

My  results  do  not  differ  from  those  obtained  by  Twitchell, 
for  he  finds  instead  of  :50-3  per  cent.,  25-7  per  cent.,  and 
for  a  mixture  of  HO  parts  of  fatty  acids  and  20  parts  of  resin 
(20*4  resin  acids)  18-9.'5  per  cent. 

The  results  found  by  the  gravimetric  method  are,  as  a  rule, 
too  low,  except  for  tlie  smallest  percentages  of  resin.  It 
must,  however,  not  be  forgotten,  that  the  fatty  acids  them- 
selves contribute  part  of  the  wei'^ht  found  at  the  final  stage, 
as  a  glance  at  the  subjoined  table  will  show.  This  table 
contains  "  blank  "  experiments  with  stearic,  oleic,  and  a 
mixture  of  fatty  acids  ;  they  give  an  indication  as  to  the 
amount  contributed  by  the  fatty  acids.  This  quantity  may, 
however,  be  more  than  compensated  by  someunsaponifiable 
matter  occurring  in  the  resin  and  therefore  remaining  in  the 
petroleum  ether. 


Fatty  Acid. 


Substance      Quantity   I   i>„rio.,* 
used.  found.         Per  Cent. 


Stearic  acid 


Oleic  acid. 


Grms. 

Grms. 

3-;«io 

(nmt 

dlow 
acids. 

and 

cowanut-oil 

3-067': 
3-72S7 

O-07S7 
0-1037 

2-56 
2-78 

■ 

" 

•  3-0712 

0 -0.804 

2-62 

Further,  some  mixtures  of  oleic  acid  and  resin  were 
prepared  (cf.  above)  and  analysed  with  the  following 
result.  I  also  add  three  analyses  carried  out  with  resin 
alone: — 


>-o. 

Oleic  Acid.               R>-sin. 

Eiiual  to 
Resin  Acids. 

Found 
Eesin  Acids. 

Mixture  contains  Resin           Caiculated  for  Yield  of  Resin 
Acids.                                               Acids. 

Theory. 

Experiment.          Theory. 

Experiment. 

1 

2 
3 
4 

5 
6 

7 

8 
9 

Grms.         1          Grins. 
2-4666           1           0-8199 

2-8058                    0-8577 

1-6165                    1-5312 

l-KWO                     1-.5092 

0-SGOO                     2-5252 

0-8130                     2-5322 

4-2521 

4-6S64 

4-6700 

Grms. 
0-8-125 

0-8812 

1-5765 

1"550S 

2-5918 

2-6019 

-1-27111 

4-705S 

4-ftS94 

Grms. 

U-7:J85 

0-7736 
1-3200 
1-31-28 
2-0930 
2-1744 
3-5631 
3-8331 
3-8979 

Per  Cent. 
-25-46 

23-90 

48-91 

52-39 

7511 

75 '53 

Per  Cent.            Per  Cent. 
"     22-32                       100 

20-98                       100 

40-96                       100 

44-35                       100 

60-58                         100 

63-12                         100 

100 

100            ' 

100 

Per  Cent. 
87-65 

87-80 

83-73 

84-65 

80-66 

83-56 

83-41 

81-46 

83-12 

The  experiments  under  7,  8,  and  9  show  a  considerable 
deficit.  Twitchell  has  also  instituted  such  a  crucial 
experiment,  recovering  from  .5  grms.  of  resin  4-9.3S2  grms. 
of  resin  acids  ;  but  it  must  be  observed  that  he  did  not  go 
through  the  whole  of  his  gravimetric  process  as  he  should 
have  done,  but  contented  himself  with  dissolving  the  resin 
acids,  immediately  after  their  treatment  with  hydrochloric 
acid  gas,  in  ether.  This  procedure  may  effectually  mask 
any  decomposition  the  resin  may  have  undergone,  as  the 
ether  is  likely  to  extract  from  the  acid  water  any 
subst.inces  (or  any  way,  part  thereof)  that  may  have 
passed  into  it. 

1  have  repeated  Twitchell's  experiments  in  his  own  way, 
and  obtained,  of  course,  the  same  favourable  results. 


Alter  Exhaiistion 

with  Ether. 
Found  Resin  Acids . 


The  resulting 
Acids  titrated 
with  11  KOH 
calculated  for 
Combining 
Weight  .361-6 
corresponds  to 


Grms. 
4-7560 


Grms. 
4-7757 


Grms. 
4 -7306 


4-6220  I    4-6411 


Percent. 
99-05 


98-39 


Grms. 
4-5995 


4-4187 


__[ r „^___ 

After   comparing  the   results  obtained  in  the   last    two 
tables,  it  became   iiecessarj-  to    look    for  the    loss  in  two 
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directions.  Firstly,  the  petroleum  ether  might  not  have 
become  completely  freed  from  the  resin  acids,  although  a 
large  excess  of  caustic  alkali  had  been  used.  Therefore, 
the  petroleum  ether  layer  -was  again  shaken  with  the  dilute 
alkali  solution  and  washed.  The  following  quantities  were 
obtained : — 


No. 

Grms. 

Per  Cent. 

This  briKKS  u)i 
the  Total  to 

7 

0-0072 

0-17 

Per  Cent. 
83-61 

8 

0-0154 

0-33 

81-79 

9 

0-0138 

0-29 

83-41 

Secondly,  some  products  of  decomposition  might  have 
passed  into  the  aqueous  acid  layer  and  not  have  been 
exhausted  by  the  petroleum  ether.  Therefore  that  layer 
was  shaken  out  with  common  ether,  the  ether  evaporated, 
and  the  residue  weighed.  The  results  are  tabulated 
below  :  — 


No. 

Extracted  by  Ether. 

This  brings  up 
the  Totiil  to 

7 

Grms. 
0-1193 

Per  Cent. 
2-796 

Per  Cent. 
8(1-41 

8 

0-2320 

4-930 

86-72 

9 

0-1423 

2-830 

86-26 

It  is  evident  that  not  inconsiderable  quantities  escape 
the  exhaustion  with  petroleum  ether,  thus  vitiating  the 
results  obtained  by  the  gravimetric  process. 

For  the  remainder  of  the  loss  I  am  at  present  unable  to 
account  in  a  satisfactory  way. 

Finally,  I  have  repeated  some  of  the  tests  tabulated 
above,  this  time,  however,  exhausting  the  acid  la3'er  with 
common  ether  and  repeating  the  washing  of  the  petroleum 
ether  layer  with  alkali. 

I  may  add,  that  on  using  a  large  excess  of  caustic 
potash  in  washing  the  petroleum  ether,  the  formation  of 
an  emulsion  was  completely  avoided  in  these  experiments. 


Mixed 
Fatty 
and 
Sesui 
Acids. 


Resin  Acids. 


Experiments. 


Theory. 


Extracted 

by  First 

Alkali 

Wash. 


Extracted 

bv  Second    Extracted 

AlkaU       by  Ether. 

Wash. 


Total. 


No. 

2 

2 
3 
3 

4 

\ 

5 
6 
6 


19-69 
19-69 
21-45 
21-45 

24-66 

30-31 
30-31 
39-81 
39' 81 


Percent. 
19-46 

18-44 

19-14 

19-19 

21-72 

22 '29 

25-75 

26-93 

34-;»6 

34-596 


Per  Cent. 
0-115 

0-074 

0-105 
0-061 
0-179 
0-239 
0-019 
0-085 
1-296 
0-190 


Percent.    Per  Cent, 
1-045      I    20-62 

0-822      I    19-31 

0-3615    ,     19-607 


0-2839 

19-48 

1-203 

23-102 

1-01 

23-5t 

2-41 

28-18 

0-72 

27-73 

1-567 

37-80 

1-12 

35-91 

Discussiox. 

Mr.  A.  H.  Allen  wrote  that  he  had  used  for  the 
estimation  of  resin  in  soap  the  combination  of  Barfoed's 
and  Gladding's  processes  described  in  Vol.  II.  of  his 
"  Commercial  Organic  Analysis."  Barfoed's  treatment 
removed  the  greater  part  of  the  fatty  acids  as  sodium  soaps 
and  rendered  the  subsequent  precipitation  by  silver  much 
easier  and  more  effective.  But  this  process  had  now  been 
wholly  superseded  by  Twitchell's  method  of  converting  the 
fatty  acids  into  ethyl  salts  by  passing  HCl  gas  through 
their  alcoholic  solution,  the  resin  acids  not  undergoing  a 
like  change.  This  method  was  much  simpler  than  the 
Barfoed-Gladding  process  and  gave  as  good  or  better 
results  in  the  end. 

Mr.  Richardson  had  found,  in  using  Gladding's  method, 
that  the  results  varied  very  much  with  the  assumption  made 
as  to  the  amount  of  silver  salt  dissolved  in  the  alcohol  ether 
used,  but  that,  by  making  a  separate  estimation  of  this 
amount,  and  inti-oducing  the  corresponding  correction,  very 
fair  results  could  be  obtained.  Cholesteriu  was  sometimes 
present  in  soaps,  and  unless  this  were  thoroughly  removed 
b}'  repeated  washings  with  an  ethereal  solvent  it  would 
appear  as  resin. 

Mr.  Faikley  asked  if  the  alcohol  and  hydrochloric  acid 
gas  used  were  free  from  water,  and 

Mr.  Procter  remarked  that  water  was  formed,  together 
with  the  ether  of  the  fatty  acid,  in  the  same  reaction. 

Dr.  Lewkoavitsch,  in  reply,  said  that  the  very  high 
percentage  of  fatty  acids  sometimes  found  in  household 
soaps  was  due  to  their  having  dried  in  the  shop  window ; 
it  was  impossible  to  get  them  in  the  pan  with  more  than 
63 — 64  per  cent.  For  the  same  reason  the  percentages  of 
resin  given  by  analysts  was  often  valueless.  Alder  Wright 
has  stated  that  10  cc.  of  alcohol  ether  dissolved  1-2  mgrm. 
of  silver  oleate ;  he  had  found  10  times  that  amount  to 
dissolve,  but  had  worked  in  a  slightly  different  way.  Resin 
could  be  detected  by  the  acetic  anhydride  and  sulphuric 
acid  test ;  cholesteriu  gave  the  same  reaction,  but  being 
unsaponifiable  could  be  removed  first.  He  had  used  at  first 
absolute  alcohol  only,  such  as  gave  no  blue  colour  with 
copper  sulphate,  but  had  employed  tor  some  tests  some 
perfectly  anhydrous  alcohol  prepared  by  distillation  off 
sodium. 


These   last  results  do  not  differ  materially  from   those 
recorded  above. 


a^bituanrsi* 


WILLIAM  FOSTER,  M.A.,  F.C.S. 

Lecturer  in  Chemistry  in  Middlesex  Hospital. 
Member  of  the  Society  of  Chemical  Industry. 

Those  who  had  heard  the  courteous  words  of  Mr.  W. 
Foster  when  speaking  in  the  discussion  at  the  very  last 
meeting  of  the  London  Section,  and  had  seen  him  in 
apparent  full  health  and  vigour,  were  scai'cely  prepared 
for  the  shock  they  received  at  the  subsequent  meeting  on 
hearing  that  in  the  interim  the  speaker  had  been  suddenly 
called  away  by  death.  A  severe  attack  of  double 
pneumonia  caused  the  gravest  apprehensions  from  the 
first,  and  though  a  strong  man  and  in  his  48th  year, 
Mr.  Foster  succumbed  to  the  severity  of  the  attack  in 
Uttle  more  than  two  days. 

William  Foster's  native  place  was  Skipsea,  near 
Hornsea,  in  Yorkshire.  Besides  being  Lecturer  in 
Chemistry  in  ^Middlesex  Hospital,  to  which  post  he  was 
appointed  in  1876,  he  was  for  some  time  one  of  the  gas 
examiners  for  the  City  of  London.  He  was  well-known 
to  the  gas  engineering  profession  of  the  L^nited  Kingdom 
for  the  interest  he  took  in  photometry  and  the  chemistry 
and  technology  of  gas  manufacture.  Mr.  Foster  was 
a  frequent  contributor  of  papers  to  technical  societies 
and  a  well-known  figure  at  the  meetings  of  the  Gas 
Institute.  For  some  years  he  was  examiner  in  chemistry 
at   the  Royal   College   of   Physicians.     He   received  a 
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'I'l'lford  gold  iuimIuI  and  preniiuiii  from  the  Institution  of 
Civil  lOnffincers  for  ii  detailed  account,  published  in 
1884,  of  researches  extendiu^j  over  three  years,  "  On 
the  Composition  and  Destructive  Distillation  of  Coal." 
This  paper  or  report,  however,  was  to  a  considerable 
extent  founded  on  a  paper  published  in  the  Journal  of 
the  Chemical  Society  in  1883,  pajjes  105  to  110  (this 
Journal,  1881!,  227"),  in  which  the  imjjortant  subject  of 
tlie  fate  of  the  nitro^^en  durin<;  the  different  phases  of 
the  distillation  of  coal  is  treated  in  a  masterly  way. 
The  important  result  was  arrived  at  that  of  the  total 
uitrofien  in  coal  only  about  14  per  cent,  are  recovered 
as  ammonia. 

In  collaboration  with  Mr.  Dibdin,  Gas  Examiner  to 
the  London  County  Council,  William  Foster  was 
appointed  to  investigate  and  report  on  the  gas-lighting 
apparatus  of  tlie  Crystal  Palace  International  Electric 
and  Gas  Exhibition  of  1882—1883. 

The  writer  is  informed  that  after  his  appointment  at 
Middlesex  Hospital  in  1876,  Mr.  William  Foster  threw 
himself  heartily  into  the  work  of  his  classes,  and  has 
alwaj's  taken  a  great  interest  in  his  students  generally. 
On  Friday,  the  2Gth  of  May,  the  day  of  his  funeral, 
the  IMedical  School  of  the  Middlesex  Hospital  was  closed 
for  that  day  as  a  tribute  of  respect  to  the  deceased 
lecturer. — W.  S. 


E.  A.  COWPER,  M.Inst.  C.E. 

FOUMEUI-Y    PrKSTDENT    OF    THE    INSTITUTION    OF 

Mechanical  Enginkeks,  etc. 
It  will  be  remembered  as  a  melancholy  circumstance  that 
Mr.  E.  A.  Cowper,  who  read  his  first  and  last  paper  before 
the  London  Section  of  this  Society  at  the  recent  April 
r^Ieeting,  dealing  with  a  subject  which  had  formed  almost 
a  life  study — ^just  on  the  eve  of  his  election,  as  a  member 
of  our  Society — has  been  suddenly  carried  oflt  by  death. 
This  happened  on  May  9th  at  liis  house  at  Weybridge ; 
a  cold  had  developed  into  pneumonia,  and  cardiac  failure 
supervening,  the  end  rapidly  came. 

But  a  few  weeks  ago,  Mr.  Cowper  had  made  formal 
arrangements  for  taking  his  son,  Mr.  Charles  E.  Cowper, 
into  partnership,  and  his  friends  hoped  that  in  this  way 
he  was  about  to  enter  into  a  period  of  well-earned  rest. 
This  was  the  more  necessary  as  the  weight  of  seventy- 
three  years  of  very  active  life  had  begun  to  press  heavily 
upon  him. 

Mr.  Cowper  has  been  a  Member  of  Council  of  the 
Institution  of  Civil  Engineers,  a  member  of  the  jury  at 
the  Inventions  and  the  Mining  and  Metallurgical  Exhi- 
bitions, a  judge  of  the  Royal  Agricultural  Society-  in  1868 
and  1870,  and  one  of  the  committee  of  advice  at  South 
Kensington  with  regard  to  the  models. 

The  signal  acts  of  Mr.  Cowper's  career  though  were 
those  concerned  with  the  founding  of  the  Institution  of 
Mechanical  Engineers  in  1847,  the  designing  of  the  fresh 
exhibition  buildings  of  1851,  the  invention  of  the  regener- 
ative firebrick  hot-blast  stove  in  1857,  the  invention  of 
the  steam-jacketed  receiver  for  the  compound  engine 
und  the  writing  telegraph  in  1879.  On  the  invention  of 
the  regenerative  furnace  by  Sir  (then  Mr.)  Wm. Siemens, 
Mr.  Cowper  traced  its  applicability  to  the  purpose  of 
heating  the  blast  of  blast-furnaces,  and  in  1857  he  took 
out  a  patent  on  this  subject,  following  it  up  by  others, 
the  latest  of  which  bears  the  date  of  1887.  "  At  the 
present  date  there  are  more  than  five  hundred  of  the 
Cowper's  stoves  in  operation. 

Mr.  E.  A.  Cowper  was  born  in  the  year  1819,  and 
was  thus  in  his  74th  year.  During  his  long  career  he  was 
not  only  associated  in  earlier  life  with  the  late  Sir 
William  Siemens,  but  also  with  the  late  Dr.  James  Young 
of  Wemyss  Bay,  N.H.  (this  Journal,  1893,  311),  in 
various  schemes  of  manufacture  or  invention.  It  may  be 
of  interest  to  mention  that  the  father  of  ^Ir.  E.  A.  Cowper, 
Mr.  Edward  Cowper,  was  formerly  Professor  in  the 
Engineering  Department  of  King's  College,  and  was  also 
one  of  the  early  improvers  of  the  printing  press. — W.  S. 
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I.-GENEEAL  PLANT,  APPARATUS.  AND 
MACHINEEY. 

PATENTS. 

Improvements  in  Apparatus  for  Boiling,  Distilling,  and 
Steam-raising.  J.  Laiug,  Edinburgh.  Eng.  Pat.  7450, 
April  20,  1892. 

The  specification  describes  a  boiler  in  cross  section  like 
an  upright  cross.  The  .steam  is  drawn  off  from  the  top 
portion,  the  heat  being  applied  to  the  arms,  whilst  sedi- 
mentary or  precipitated  substances  fall  into  the  tail  piece 
and  can  be  drawn  off. — H.  K.  T. 


Improvements  in  Rotary  Apparatus  for  Drying,  Burning, 
and  Roasting  Lime,  Cement,  Plaster  of  Paris,  Colours, 
Ores,  Chemical  Products,  and  other  Materials.  J.  C. 
Fellner  and  C.  Ziegler,  Bockenheim,  Germany.  Eng. 
Pat.  7922,  April  27,  1892. 

The  improved  apparatus  is  intended  for  drying  or  heating 
substances,  either  by  conduction  or  by  a  current  of  hot  air  or 
other  gas.  The  material  is  passed  by  an  elevator  a  to  a 
rotating  tube  A,  through  which  it  passes.  This  tube  has  a 
number  of  trough-shaped  channels  fixed  to  its  sides,  (vhich 
raise  the  material  to  the  highest  point  of  the  tube  and  then 
allow  it  to  fall.  The  inclination  of  the  tube  is  capable  of 
adjustment.  Hot  gases  from  a  furnace  enter  at  /  into  the 
chamber  j^,  where  they  heat  the  tube  A  and  then  pass 
through  the  tubes  h  of  an  air-heater  D  to  /t^,  whence  they 
pass  to  the  chimney.  Air  or  other  gas  is  driven  by  a  fan 
through  /,  and  passes  through  the  air-heater  D  to  the  flue  m, 
which  conveys  it  to  the  chamber  c  and  tube  A,  from  which 
it  issues  into  the  chamber  s  and  escapes  through  n.  The 
cold  air  before  it  enters  /  passes  through  a  passage  into 
which  the  hot  materials  from  the  chamber  c  are  being  dis- 
charged, and  so  becomes  heated  by  the  waste  heat.  In  the 
same  way  the  hot  air  issuing  from  B  heats  the  cold 
material  in  the  chamber  s. 


*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8rf.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Oflace,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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KOTATOKY    APrAKATUS    FOR    DllYlNG,    &C. 


-H.  K.  T. 


An  Improved  Meter  for  Estimating  the  Volume  and  Den- 
sity  of  Liquids.  A.  V.  L.  Bedout,  Paris.  Eng.  Tat. 
8272,  May  2,  1892. 

The  object  of  this  iavention  is  to  determine  automatically 
the  total  volume  and  average  density  of  the  alcoholic  liquid 
issuing  from  or  passing  into  a  still.  The  apparatus  em- 
ployed for  the  purpose  consists  of  a  "  Robertsval "  or 
"  Beranger "  balance,  each  pan  of  which  carries  an  open 
cj'lindrical  vessel  of  known  capacity  (say  10  litres).  The 
alcohol  issuing  from  the  still  is  discharged  into  a  shallow 
tank  (holding  50  litres)  arranged  above  the  balance, 
flows  thence  through  a  valve-tap  into  one  of  the  above- 
mentioned  cylinders,  and  then  by  means  of  a  horizontal 
overflow  pipe  into  the  second  vessel.  So  soon  as  both 
cylinders  are  full  the  balance  swings  and  comes  to  an 
equilibrium,  and  in  so  doing  actuates  a  number  of  levers, 
by  means  of  which  —  1.  The  alcohol  supply  valve  is 
closed  ;  2.  The  second  cylinder  is  tipped  over,  emptied,  and 
again  righted ;  3.  A  sample  of  the  discharged  spirit  is 
retained  in  a  small  tube  of  known  capacity  (10  cc.)  ;  4.  The 
index  of  a  dial-plate  is  moved  on  by  one  unit.  The  second 
cylinder  being  emptied,  the  other  side  of  the  balance  again 
descends,  reopens  the  alcohol  tap,  and  at  the  same  time 
allows  the  "sample"  to  flow  into  a  gauged  collecting  vessel 
("totaliser ").  The  above  cycle  of  operations  is  repeated 
over  and  over  again  during  the  course  of  the  distillation. 
At  the  finish  the  total  volume  of  spirit  that  has  passed 
through  the  apparatus  is  known  by  the  state  of  the  index, 
and  its  average  strength  (and  volume  also)  by  an  observa- 
tion of  the  density  of  the  liquid  collected  in  the  "  totaliser." 

— H.  T.  P. 


Improvements  Relatiitg  to  Filtering  Apparatus  for  Sac- 
charine and  other  Liquors.  G.  F.  Kedfern,  Finsbury. 
From  W.  P.  Abell,  Essequebo,  British  Guiana.  Eng.  Pat. 
8773,  May  9,, 1852. 

A  HERMETICALLY  closed  vessel  of  any  suitable  form,  pro- 
vided with  a  number  of  filtering  plates  or  diaphragms 
wrapped  in  filtering  cloths  or  other  suitable  medium,  is 
emploj'ed.  Through  the  centre  of  these  plates  passes  a 
shaft  carrying  a  series  of  arms  or  scrapers,  one  of  which 
revolves  between  each  pair  of  adjacent  plates.  The  liquor 
percolates  through  these  plates  in  the  usual  manner,  but 
instead  of  the  spaces  becoming  choked  with  the  residue  it 
is  scraped  away  by  means  of  "the  arms,  the  deposit  being 
dropped  on  to  a  screw  or  other  suitable  conveyor,  which 
carries  it  to  an  outlet.  To  operate  the  scrapers  a  ratchet 
wheel  worked  by  the  pump  supplying  the  filter  is  employed. 


In     some    cases  the  scrapers  are  fixed   and   the   filtering 
diaphragms  are  revolved.     In  the  case  of  bag  or  stocking 
filters  a  ring  scraper  tra\ersing  the  whole  length  is  used. 
—J.  C.  C. 

Improvemeiits  in  Apparatus  Jor  Evaporating,  Concenii-a- 
ting,  and  Distilling  Liquids.  W.  I.  Mirrlees  and  D. 
Ballingall,  Glasgow.  Eng.  Pat.  9499,  May  19,  1892. 
Ix  this  apparatus  the  liquid  is  heated  in  tubes  placed  hori- 
zontally or  at  an  inclination  and  arranged  in  a  heating 
chamber.  The  liquid  is  fed  into  the  lower  tubes,  and, 
passing  with  the  vapour  upwards  from  one  series  of  tubes 
to  the  other,  is  at  last  discharged  into  a  vessel  at  one  end  of 
the  heating  chamber,  where  the  vapour  is  separated  from  the 
liquid,  which  latter  is  returned  wholly  or  in  part  to  the  lower 
tubes  so  as  to  repeat  the  process  and  thus  continue  the 
evaporation.  Various  modifications  of  the  plant  are 
described. — J.  C.  C. 

Improvements  in  Vessels  or  Bottles  for  Containing  Gas 
under  Pressure.  C.  T.  Cayley,  London.  Eng.  Pat. 
9713,  May  21,  1892. 

The  bottoms  of  metal  bottles  for  containing  compressed 
gas  are  made  sufficiently  thl(;k  to  allow  of  the  metal  being 
cut  away  so  as  to  form  a  flange.  This  flange  at  first  forms 
a  continuation  of  the  cylindrical  surface  of  the  bottle,  but 
it  is  afterwards  bent  outwards  at  four  equi-distant  points  so 
as  to  form  a  square  base  for  the  bottle,  which  consequently 
stands  more  steadily.  The  projections  also  prevent  rolling 
when  the  bottle  is  placed  on  its  side.  The  tap  or  valve  is 
fitted  direct  into  the  neck  of  the  bottle,  and  is  protected  by 
a  cap,  which  is  screwed  on  to  the  neck.  The  latter  may 
also  carry  a  flange  having  four  projections. — H.  K.  T. 


Improvements  in  Apparatus  for  Evaporating  or  Concen- 
trating Al/ialine  or  other  Solutions.  A.  Chapman, 
Liverpool,     ilng.  Pat.  10,595,  June  3,  1892. 

In  evaporating  or  concentrating  apparatus  constructed  and 
working  on  the  multiple-effect  system,  an  additional 
evaporating  vessel  is  so  connected  Avith  the  last  vessel  of 
the  series  that  the  pressures  in  the  two  vessels  are  equal, 
and  the  liquor  flows  into  the  auxiliary  from  the  last  vessel, 
the  drum  of  the  former  being  supplied  with  steam  direct 
from  the  steam  boiler,  or  of  higher  pressure  than  that  in 
the  drum  of  the  latter,  whereby  this  latter  is,  as  it  were, 
"  compounded." — J.  C.  C. 
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Improvements  in  or  coni.ected  ivith  Filters.     J.  G.Lorraiii, 
Loudon.     Kng.  Pat.  11,:$8G,  June  17,  1892. 

This   is  au   electrolytic   filter,   the    improvements    having 
reference  to  the  electrodes,  of  which  seven  dilferent  niodiii- 
cations  are  described.     In  most  cases,  when    the  filtrriiig 
material  is  a  conductor,  it  is  used  as  one  of  tlie  electrodes. 
-  J.  C.  C. 

Improvements   in  Fillers,     li.   M.  Santurio,  Buenos  Ayres, 
Argentine  IJepublic.     Eng.  Pat.  11,816,  June  21,  1892. 

TiiK  permeable  vci^sel  in  this  filter  (one  of  what  are  known 
as  I'arthenware  filters)  is  in  the  form  of  a  c)  liuder,  having 
hollow  longitudinal  webs,  the  filtered  water  percolating 
through  the  walls  of  the  vessel  into  the  spaces  in  the  hollow 
webs,  whence  it  is  conducted  to  a  suitable  outlet.  The 
iilter  is  cleansed  by  means  of  sand  carried  up  the  bore  of 
the  vessel  from  a  space  near  the  inlet  by  the  incoming 
water,  tlie  sand  thus  carried  up  falling  down  outside  the 
permeable  vessel  into  the  space  provided,  ready  to  be 
carried  up  again  by  the  incoming  water,  all  parts  of  the 
filtering  surface  being  thus  subjected  to  the  action  of  a 
continual  stream  of  sand.  A  base  or  support  and  other 
accessory  parts  are  also  described  and  claimed. — J.  C.  C. 


An  Improved  Method  of  and  Means  for  Filtering  Liquids. 
B.  M.  Santurio,  Buenos  Ayres,  Argentine  Republic. 
Eng.  Pat.  12,123,  June  29,  1892. 

I.N  this  method  the  liquid  to  be  filtered  is  conducted  to  a 
revolviug  vessel  having  sides  of  permeable  earthenware, 
through  which  the  liquid  is  urged  by  centrifugal  force  and 
then  caught  in  a  casing  and  conveyed  to  a  suitable  reservoir. 
The  revolving  vessel  is  mounted  on  a  hollow  shaft,  which 
serves  as  the  inlet.  Sand  or  other  cleansing  material  is 
placed  inside  the  vessel.  Means  are  also  provided  for 
washing  out  the  receptacle. — J.  C.  C. 


Improvements  in  Filtering  Apparatus.  H.  Kohl,  Euskirchen, 
Prussia.     Eng.  Pat.  18,552,  October  17,  1892. 

TuE  inventor  claims  "  a  continuous  working  rotation  mud- 
press  with  automatic  mud  remover,  consisting  of  first-filters 
with  several  compartments,  rotating  in  a  tank,  which 
conduct  the  pure  juice  through  the  hollow  axle  alternately 
from  the  right  and  from  the  left  to  the  after-filters,  which 
also  consist  of  several  compartments,  which  are  disconnected 
and  turn  on  the  axle,  while  the  mud,  remaining  in  the  first- 
filter  tank,  is  intermittentlv  removed  by  transport-spirals." 

— H.  K.  T. 


II.-FUEL.  GAS.  AND  LiaHT. 

PATENTS. 
Improved  Means/or  Obtaining  Cyanides  from  Illuminating 
and    Heating    Gas.     W.    Foulis,    Glasgow.     Eng.   Pat. 
9474,  May  18,  1892. 

The  gas,  scrubbed  free  from  ammonia,  is  brought  into 
intimate  contact  with  a  solution  of  the  carbonate  of  an  alkaline 
metal,  in  which  "  carbonate  of  iron,"  or  ferric  oxide,  is  sus- 
pended, the  proportions  used  being  given.  The  liquid  can  be 
withdrawn  from  time  to  time  from  the  absorbing  apparatus, 
to  bt  evaporated  to  dryness.  The  resulting  mass  is 
lixiviated,  and  the  solution  is  concentrated  to  obtain  sodium 
or  potassium  ferrocyanide  (Xa.EeCys  or  K.FeCy.,)  as  the 
case  may  be.  The  "  carbonate  of  iron  "  used  in  the  process 
is  obtained  by  precipitating  "  chloride  of  iron  "  by  soda- 
ash,  both  taken  in  stated  proportions. 

Two  methods  are  described  for  bringing  the  gas  into 
contact  with  the  reacting  solution,  so  that  the  contained 
"  cyanides "   may   produce  ferrocyanides    in   the  solution. 


According  to  one  of  these  methods,  the  gas  is  brought  into 
contact  with  "  large  surfaces  wetted  with  the  mixture,  the 
carbonate  or  oxide  of  iron  being  kept  in  suspension  by 
mechanical  agitation."  The  other  method  consists  in 
leading  the  scrubbed  gas  into  the  bottom  compartment  of  a 
chamber  having  several  horizontal  partitions  or  shelves, 
each  provided  with  a  number  of  short  pipes  for  passage 
upwards  of  the  gas,  each  pipe  having  a  loosely  fitting  hood. 
The  top  compartment  has  a  valved  opening  into  the 
"  mixer,"  a  cylindrical  vessel  into  which  the  described 
mixture  is  poured,  and  wherein  it  is  kept  agitated  by  a 
rotating  shaft  carrying  suitable  blades.  The  "mixture" 
descends  into  the  chamber  from  shelf  to  shelf,  in  a  con- 
tinuous or  intermittent  stream,  and  as  it  becomes  charged 
with  the  cyanides  from  the  gas,  may  be  led  off  through  a 
series  of  connected  taps.  The  outlet  for  the  purified  ^;as 
is  in  the  side  of  the  highest  compartment. — Vj.  S. 


Improvements  relating  to  the  Collection  of  Ammonia  and 
Ammoniacal  Salts  from  Gaseous  and  Liquid  Mixtures. 
E.  de  Cuyper,  Mons,  Belgium.  Eng.  Pat.  13,686,  July  27, 
1892. 

Lighting  gas  is  purified  by  passing'  it  through  peat, 
used  as  a  filtering  medium,  ammonia,  ammoniacal  salts, 
and  other  matters  being  retained.  The  products  of 
distillation  from  ammoniacal  liquors  may  be  similarly 
treated.  By  heating  the  charged  peat  in  a  suitable  vessel 
to  30^ — 40^  C,  ammonia  distils  off,  empyreumatic  products 
and  salts  remaining  in  the  peat,  provided  the  temperature  is 
kept  below  80°  C.  Peat  may  also  be  saturated  directly 
with  ammoniacal  liquors,  and  then  heated  in  a  "  water- 
bath  "  or  otherwise,  to  distil  off  pure  ammonia.  The  peat 
used  in  an}'  of  these  processes,  and  still  retaining  some 
ammoniacal  salts,    is  applied  as  a  manure. — E.  S. 


Improvements  in  the  Manufacture  or  Production  of 
Illuminating  Gas  from  Liquid  Hydrocarbons,  and 
Apparatus  therefor.  V.  B.  Lewes,  Greenwich,  London. 
Eng.  Pat.  16,258,  September  10,  1892. 

A  MASS  of  coke  is  brought  up  to  incandescence  in  a  suitable 
furnace,  and  liquid  hydrocarbons  are  then  blown  in  by  means 
of  superheated  steam,  the  air  supply  being  cut  off.  The 
steam  reacts  with  the  coke  in  preference  to  the  oil,  pro- 
ducing water-gas,  which  dilutes  and  protects  the  vaporised 
oil,  so  that  the  "cracking"  does  not  go  on  too  far.  The 
injection  of  steam  and  oil  is  continued  until  the  temperature 
of  the  coke  has  fallen  so  low  as  to  be  no  longer  serviceable, 
when  the  h3'drocarbon  gases  are  swept  out  of  the  apparatus 
by  the  opening  of  a  steam  jet  farther  down  in  the  furnace. 
Air  is  then  admitted,  with  the  result  that  the  coke  is  again 
brought  up  to  incandescence,  any  deposited  carbon  being 
burned  away.  The  hydrocarbon  gas  on  leaving  the 
generator  passes  through  a  fixing  retort  maintained  at  a 
temperature  of  about  1000^  C.  The  progress  of  the 
reaction  is  determined  by  allowing  a  small  portion  of  the 
hydrocarbon  gas  as  it  leaves  the  generator  to  escape  into  the 
air  through  a  jet.  It  should  have  a  brown  colour.  If 
white,  it  shows  that  the  steam  is  in  excess,  whilst  if  black 
and  "  sooty  "  too  little  steam  has  been  employed.  (^See  Eng. 
Pat.  21,598  of  1891 ;  this  Journal,  1893,  437.)— H.  K.  T. 


Improved  Incandescent  Mediums  for  Purposes  of  Illumi- 
nation. H.  Hirschfeld,  Berlin,  Germany.  Eng.  Pat. 
2689,  February  7,  1893. 
Orgaxic  or  inorganic  filaments  or  fibres  are  prepared  with 
salts  of  lime  or  heavy  metals  capable  of  decomposition 
at  an  incandescent  heat,  "  such  as  iron,  platinum,  man- 
ganese, chromium,  cobalt,  nickel,  zinc,  cadmium,  tin,  lead, 
copper,  antimony,  bismuth,  mercury,  silver,  and  gold," 
and  converted  by  incandescence  into  non-combustible 
combinations  retain'ng  the  previous  solid  form  and  shape. 
These,  under  the  influence  of  an  "  opaque  flame,"  will  emit 
a  brilliant  incandescent  light. — H.  K.  T. 
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Process  of  Mamijacturing  Gas.  W.  F.  Ritchie,  London. 
From  J.  B.  Archer,  Washington,  U.S.A.  Eng.  Pat. 
6142,  March  22,  1893. 

Superheated  steam  is  mixed  with  oil  vapour  and  passed 
through  a  fixing  retort  into  a  chamber  filled  with  a  chequer- 
work  of  bricks  containing  embedded  particles  of  iron,  where 
it  is  burnt,  the  products  of  combustion  being  allowed  to 
escape.  When  the  chamber  is  sufficiently  hot  the  air 
supply  is  cut  off,  and  the  proportion  of  oil  vapour  at  the 
same  time  decreased.  The  steam  now  reacts  with  the  oil 
vapour  and  with  the  iron  in  the  lower  part  of  the  chamber, 
producing  hydrogen  and  iron  oxide.  At  the  middle  of  the 
chamber  the  hj^drogen  meets  Avith  a  further  supply  of  oil-gas 
from  another  retort,  by  which  it  is  enriched  and  the  two 
pass  on  over  the  iron  in  the  upper  part  of  the  chamber  and 
are  purified  from  sulphuretted  hydrogen  and  phosphuretted 
hydrogen  by  the  iron.  The  gases  are  then  scrubbed  m  the 
usual  waj-.  When  the  chamber  has  cooled,  air  and  oil  gas 
are  again  admitted  at  the  bottom  of  the  chamber,  with  the 
result  that  it  is  reheated  and  the  iron  oxide  reduced. 

— H.  K.  T. 


III.-DESTRUCTIYE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Preparafioti  and  Constitution  of  Para-Anthracene.     C.  E. 
Linebarger.     Amer.  Chem.  J.  14,  597 — 602. 

In  order  to  ascertain  the  action  of  sunlight  on  anthracene 
dissolved  in  various  solvents,  somewhat  more  anthracene 
than  could  be  dissolved  was  added  to  each  solvent,  so  that 
as  the  para-anthracene  separated,  more  anthracene  would 
dissolve,  the  object  being  to  avoid  the  use  of  a  large  bulk  of 
liquid.  The  exposure  lasted  about  two  months,  after  which 
the  precipitates  were  filtered  off  and  washed  with  some  of 
the  pure  solvent.  With  benzene,  toluene,  xylene,  ethyl- 
benzene,  alcohol,  glacial  acetic  acid,  ethyl  benzoate,  benzene 
bromide  and  chloroform,  para-anthracene  was  formed, 
generally  in  well-defined  but  var3'ing  crystals ;  the  solvent 
remained  colourless  in  the  case  of  the  first  four  solvents, 
was  yellow  in  the  case  of  the  next  four,  whilst  the  chloroform 
solution  was  quite  black.  When  ethylene  bromide  and  carbon 
bisulphide  were  employed  as  solvents  the  solution  became 
almost  black  and  quite  black  respectively,  but  anthracene 
was  recovered  unchanged.  The  most  suitable  solvent 
proved  to  be  xylene. 

As  regards  the  constitution  of  para-anthracene,  which  has 
a  molecular  mass  double  that  of  anthracene,  it  contains  a 
ring  of  four  carbon  atoms  occupying  the  7-positiou  with 
respect  to  the  anthracene  molecule.  Xo  addition-  or  sub- 
stitution- products  of  this  ring  have  as  yet  been  obtained, 
but  it  may  be  possible  to  substitute  bromine  by  means  of 
the  Friedel-Crafts  reaction. — N.  H.  J.  M. 


The  Products  of  Condensation  of  Acetone  ivith  Con- 
centrated Sulphuric  Acid.  W.  E.  Orndorff  and  S.  W. 
Young.  Amer.  Chem.  J.  15,  1893,  249—276. 
The  following  is  a  summary  of  the  results  of  the  authors' 
researches  on  the  products  of  the  condensation  of  pure 
acetone  with  concentrated  sulphuric  acid  : — 

1.  Mesitylene  is  formed  in  largest  quantity,  over  11  "5  per 
cent,  of  the  theoretical  yield  having  been  obtained.  These 
results  are  not  in  accord  with  the  statement  of  A'ictor  Meyer, 
based  on  Bielef eldt's  work,  that  mesitylene  is  not  formed  from 
pure  acetone,  but  only  from  the  commercial  product  by 
condensation  with  sulphuric  acid,  nor  do  they  agree  with 
Jacobsen's  assertion  that  if  pure  acetone  be  used  no 
products  of  higher  boiling  points  than  mesitylene  are  formed. 
The  authors  not  only  positively  assert  that  the  purest 
acetone  does  yield  mesitylene,  but  they  recommend  the  use 
of  this  reaction  as  the  best  method  known  at  present  for  the 
preparation  of  mesitylene. 


2.  A  not  inconsiderable  quantity  of  the  hydrocarbon 
isodurene  (unsymmetrical  tetramethylbenzene)  is  formed  in 
conjunction  with  the  mesitylene. 

3.  A  compound  boiling  at  185° — 187°  and  having  the 
formula  Ci^H^iO  is  a  constant  product  of  this  reaction. 

4.  A  hydrocarbon  boiling  at  280'' — 282°  and  having 
the  formula  (031X4)5  can  be  isolated  from  the  tarry 
products. 

5.  Propane  is  formed  in  small  quantity. 

6.  Besides  the  five  products  above  named,  sulphurous 
anhydride,  acetic  acid,  mesityl  oxide,  phorone,  and  sulphur 
compounds  are  produced.  Kegarding  the  formation  ol 
mesitylene  from  acetone  the  authors  are  of  opinion  that  it 
resembles  very  closely  that  of  ethylene  as  obtained  from 
ethyl  alcohol  by  the  action  of  sulphuric  acid  •  -D.  B. 


Methylnaphthalenes.     G.  Wendt.     J.  Prakt.  Chem.  46, 

1892,  317—327. 

The  separation  of  the  a-  and  /3-methylnaphthalenes  was 
effected  by  cooling  the  mixture  obtained  from  coal-tar 
creosote  oil  (Schulze,  this  Journal,  1884, 410)  until  the  mass 
solidifies.  It  is  then  heated  gradual!}'  and  the  a-methyl- 
naphthalene  melted  out.  This  process  is  repeated  until  the 
melting  point  of  the  more  fusible  portion  no  longer  varies. 
The  proportion  of  solid  and  liquid  material  obtained  from 
the  oil  in  this  manner  was  2 : 5,  whilst  Schulze  gives  the 
proportion  of  about  3 : 2. 

a-Methylnaphthalene  is  a  pale  yellow,  mobile  oil,  stable 
in  air  and  light.  It  melts  at  —  22",  boils  between  240° — 243° 
(759  mm.  mercury  column  in  vapour).  Its  sp.  gr.  is  1  •  000.5 
at  19°.  The  oil  dissolves  readily  in  alcohol  and  ether, 
sparingly  in  water,  and  is  volatile  with  steam.  It  is  a  good 
solvent,  strongly  refractive,  non-fluorescent,  and  a  bad 
corductor.  It  has  an  aromatic  naphthalene-like  odour  and 
a  burning  soapy  taste. 

fi-Methylnaphthalene  crystallises  from  alcohol  in  the 
form  of  transparent  lamina'.  It  is  readily  soluble  in  such 
solvents  as  alcohol,  ether,  chloroform,  benzene,  &c.,  melts 
at  32 '5°,  and  boils  between  241" — 242°  (mercury  column  in 
vapour ;  759  mm.). 

On  sulphonation  two  monosulphonic  acids  are  yielded  by 
each  compound,  which  may  be  separated  by  the  difference  in 
the  solubility  of  the  respective  barium  salts,  one  of  which 
is  about  six  times  as  soluble  as  the  other.  The  solubility  of 
the  barium  salt  of  /3-methylnaphthalene  sulphonic  acid  is 
about  one-half  that  of  the  a-methylnaphthalene  sulphonate. 

— D.  B. 


A  New  Collidine.     F.  Auerbach.     Ber.  25,  1892,3485. 

Aldehtdecollidine  may  now  be  pioduced  in  quantity  by 
Dfirkopf  and  Plath's  process  from  aldehyde-ammonia  and 
paraldehyde.  This  base  was  formerly  viewed  by  Wischne- 
gradsky  as  trimethylpyridine ;  subsequent  investigations 
made  by  Diirkopf  and  Schlaugk  have,  however,  shown  this 
view  to  be  incorrect,  and  the  base  is  now  generally  regarded 
as  a-methyl-jS^-etbylpyridine.  On  subjecting  a  large 
quantity  of  aldehydecollidine  to  the  action  of  a  2  per  cent, 
solution  of  potassium  permanganate  in  the  cold,  the  author 
obtained,  besides  methylnicotinic  and  isocinchomeronic 
acids,  other  oxidation  products,  the  composition  of  which 
was  not  consonant  with  the  constitutional  formula  of 
collidine. 

By  the  aid  of  mercuric  chloride  the  author  succeeded  in 
detecting  two  substances  in  aldehydecollidine.  It  was 
found  necessary  to  employ  an  excess  of  reagent.  A  crystal- 
line compound  is  then  obtained,  which  when  recrystallised 
from  hot  water  yields  fine  rhombic  tablets,  melting  at  168°. 
The  pure  base  separated  therefrom  boils  at  173° — 174°,  and 
has  a  specific  gravity  of  0-9369  at  0°.  The  new  base, 
the  mercury  salt  of  which  melts  at  1 1 6°,  is  isomeric  with 
collidine.  It  boils  at  177°,  does  not  resemble  collidine  in 
odour,  but  has  a  smell  approaching  more  closely  to  that  of 
the  lower  homologues,  and  is  sliglitly  soluble  in  water.  The 
hydrochloride  forms  deliquescent  needles,  the  platinochloride 
crystallises  in  pale  orange-red  rectangular  tablets  melting 
at  183°  with  violent  evolution  of  fumes. 
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If  the  acids  described  are  formed,  then  it  follows  that  the 
now  biise  must  be  a  triniethvlpyridine,  and  as  the  symme- 
trical compound  is  already  known,  the  base  in  question 
must  be  unsyrametrical  trimethylpyridine.  (See  Lunge's 
"  Coal  Tar  and  Ammonia,"  pp.  15:5  and  718.) — D.  B. 


Animal  Charcoal.     Zapiski.     Hull.  Soc.  d'P^ncouragement, 

1892.  8:M. 

See  under  XVI.,  page  b?>2. 


PATENT. 

An  Improved  Meter  for  Kstimittinij  the  Volume  and 
JJeitsili/ of  Litjiiids.  A.  \'.  L.  liedout,  Paris.  Eng.  Pat. 
8272,  May  2,  1892. 

See  under  I.,  page  .')10. 


n -COLOURING  MATTERS  AND  DYES. 

Cascarin.     Leprince.     Comptes  read.  115,  286 — 288. 

TnK  bark  of  Mhamnus  Pruxhiana,  known  in  Spain  as 
Cascara  sagrada,  contains  a  substance  for  which  the  name 
of  cascarin  is  proposed.  It  has  the  same  composition  as 
rhamnetin,  the  colouring  matter  of  Persian  berries  (from 
lihammis  infectoria,  ^c),  and  closely  resembles  it,  but  it 
has  not  yet  been  determined  whether  the  two  bodies  are 
identical. 

It  is  isolated  in  the  following  manner  : — The  crushed 
bark  is  boiled  with  a  dilute  solution  of  sodium  carbonate, 
and  the  decoction  obtained  slightly  acidified  with  sulphuric 
acid,  a  voluminous  precipitate  being  produced,  which  is 
filtered  off.  The  filtrate  is  evaporated  and  the  extractive 
matters  which  separate  as  it  becomes  concentrated,  collected, 
redissolved  in  dilute  soda,  and  again  treated  with  acid  in 
slight  excess.  A  mixture  of  cascarin  and  the  compounds 
formed  from  it  by  oxidation  and  hydration,  is  precipitated. 
Erom  this  mixture,  after  drying  at  .50'  C,  the  cascarin  is 
extracted  with  acetone,  the  solution  being  treated  with 
sulphuric  acid  and  then  poured  into  a  large  volume  of  hot 
water.  After  24  hours'  repose  the  olive  deposit  which  has 
formed  is  collected,  and  the  process  of  purification  is  repeated 
until  the  matter  which  separates  ultimately  consists  of 
minute  needles  of  an  orange-yellow  colour.  The  product 
has  the  formula  Ci.iHiqOj.  It  is  readily  soluble  in  alcohol, 
less  so  in  chloroform,  and  insoluble  in  water.  Alkalis 
dissolve  it  "with  a  red-purple  colour.  When  heated  it 
darkens  at  200"  and  decomposes  at  about  300^  C.  It 
yields  phloroglucol  when  fused  with  potash. — E.  B. 


The   Action   of  Alkalis   on    Indigo.     K.    Ileumann    and 
F.  Bachofen.     Ber.  26,  225—229. 

Hkitmaxx  has  already  given  it  as  his  opinion  (Jour. 
Prakt.  Chem.  43,  111)  that  the  brown-red  mass  formed  on 
heating  indigo  with  alkalis  contains  indoxyl  and  not  leuco- 
indigotin  as  supposed  by  Gerhardt  (E«v.  scient.  10,  371). 
The  present  research  fully  confirms  this. 

The  indigotin  used  in  the  experiments  was  prepared  by 
pri'cipitating  a  mixture  of  that  substance  and  indirubin 
from  an  indigo-vat  and  extracting  with  hot  alcohol  as  long 
as  the  solution  obtained  showed  traces  of  red  colour.  The 
residue  was  dried  at  110".  Portions  of  it  were  mixed  with 
10  times  their  weight  of  finely -powdered  potassium 
hydroxide  and  heated  at  the  melting  point  of  the  latter 
until  the  mass  acquired  a  uniform  red-orange  or  brown 
colour.  The  product,  after  cooUng  and  breaking  into  small 
pieces,  was  placed  on  a  separating-funnel  into  which  a  little 
glass  wool  had  been  previously  put.  To  exclude  air  a 
layer  of  benzene  1  cm.  deep  was  poured  into  the  funnel 
and  then  sufficient  water  to  dissolve  the  melt,  a  solution  of 
an  olive-yellow  colour,  like  that  of  an  indigo-vat,  being 
thus  obtained.  On  exposure  to  air  a  bronzy  pellicle  of 
indigo  formed  on  the  surface,  but  when  the  solution  was 


I  poured  into  dilute  acid,  with  exclusion  of  air,  no  precipita- 
tion occurred,  showing  that  leuco-indigotin  is  not  present. 

j  In  a  .second  series  of  exi)erimcnts,  dilute  sulphuric  acid, 
in  slight  excess,  was  em[iloyed  for  the  solution  of  the  melt, 
owing  to  the  difficulty  of  preventing  its  oxidation  in  alkaline 
solution.     The  solution  so  produced  had  a  pale  olive-yellow 

,  colour  and  was  unaffected  %  the  atmospheric  oxygen.     On 

t  standing  for  some  time,  however,  or  on  heating,  it  became 
turbid,  a  brown  resinous  substance  eventually  separating. 

The  formation  of  indoxyl  was  established  by  Baeyer's 
reactions  for  that  body  (Ber.  16,2188  et  seq.).  On  the 
addition,  for  instance,  of  diazobenzene  chloride  to  the  acid 
solution  of  the  melt,  a  flocculent,  red  precipitate  of  phenyl- 
azo-indoxyl  was  obtained.  Similarly,  a  soluble  azo- 
compound  was  prepared  by  the  action  of  diazobenzene 
sulphonic  acid.  In  consequence  of  the  presence  of  a  con- 
siderable quantity  of  potassium  sulphate  in  the  indoxyl 
solution,  this  was  obtained  in  the  form  of  its  potassium 
salt.  It  dissolves  sparingly  in  water  and  cold  alcohol  with 
a  brown  colour,  in  cold  ammonia  and  sodium  hydroxide 
solutions  with  a  dark  purple-red,  and  dyes  animal  fibres 
orange  from  a  dilute  acid  solution.  Its  alkaline  solution  is 
rapidly  decolourised  by  zinc  dust,  a  slight  precipitation  of 
indigo  taking  place  on  standing.  The  presence  of  indoxyl 
in  the  alkali-melt  was  further  confirmed  by  the  preparation 
of  indirubin  from  it  by  Forrer's  method  (Ber.  17,  976). 

Indoxyl  was  also  found  to  be  produced  by  heating  indigo 
with  a  solution  of  potassium  hydroxide  of  sp.  gr.  1'45,  in 
this  case  again  no  leuco-indigotin  being  formed. — E.  B. 


The  Constitution  of  the  Rhodamines  and  Kosines. 
A.  Bernthsen.  Proceedings  of  the  Chemical  Society  of 
Heidelberg.     Chem.  Zeit.  1892,  16,  1956—1957. 

AccoKDiXG  to  Monnet  (Bull.  Soc.  Chim.  1892,  523 ;  this 
Journal,  1892,  677)  the  tetra-alkylated  rhodamines  of  the 
phthalein  and  succineiu  series,  in  the  form  of  "  alkali 
salts,"  interact  with  alkyl  halides,  yielding  dyes  of  bluer 
shades  (anisolines).  This  action  is  explained  byMonnet  as 
due  in  the  first  instance  to  a  rupture  by  the  alkali  of  the 
pyrone-ring  (the  oxygen  ring  structure)  in  the  rhodamine 
molecule,  the  two  atoms  of  metal  in  the  dialkali  phenolatc 
thus  formed,  on  heating  with  the  alkyl  hahde,  becoming 
replaced  by  alkyl  groups,  thus  : — 


C  {-  C«H3  <  gg^  -H  2C,n,Cl  =  C  (-  CeHj  <  g^^H^ 


^6"3<OC,lI. 


'CftH.CO.O 


CrH^CO.O 


This  \new,  however,  is  incorrect.  The  hypothetical  alkali 
salts  are  simply  the  free  colour  bases.  Moreover,  cognizance 
is  not  taken  of  the  great  difference,  on  the  one  hand, 
between  the  anisolines  and  the  colourless  dialkj-laniline- 
phthaleins  of  which  they  are  assumed  to  be  alkoxy- 
derivatives,  and,  on  the  other  hand,  of  the  close  resemblance 
between  the  anisohnes  and  rhodamines. 

In  reality  a  direct  combination  of  the  alkyl  halide  takes 
place,  the  pyrone-ring  remaining  intact.  The  new  dyes 
might  hence  be  looked  upon  as  quaternary  ammonium 
compounds  of  tertiary  rhodamines  of  the  general  type — 


/C6H3< 

C  (r-  CeH^  < 


\ 


XR3CI 

O 

NR, 


CeH.CO.O 

I 


did  not  another  method  of  formation  lead  to  a  different 
conclusion.  They  are  obtained,  namely,  by  the  action  on 
the  rhodamines  of  mild  esterifying  agents,  which  are 
incapable  of  converting  amines  into  ammonium  compounds  ; 
by  treating,  for  instance,  a  solution  of  a  rhodamine  in 
alcohol  with  hydrochloric  acid  gas.  They  also  possess  a 
well-defined  estereal  character,  being,  for  instance,  saponified 


oil 
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b}'   heating  with   alkalis.     In  accordance  with   these  facts 
their  constitution  must  be  expressed  tlius  : — 

QHa-NEo 

/  >^ 

C  =  C6H3=NR2C1        &c. 

CgH^COOC.Hs 

This  formula  finds  contirmation  in  the  behaviour  of  the 
dialkylrhodaiuiues,  which,  when  heated  with  alkyl  haiides, 
yield,  instead  of  the  more  stable  trialkylrhodamines,  readily 
sapouifiable  dialkylrhodamine  esters.  These  are  valuable 
new  dyes  of  yellowish-pink  shades  and  of  a  brilliancy  not 
hitherto  attained. 

Conformably  to  this  theory  of  the  quinonoid  structure  of 
the  rhodamine  molecule,  the  constitution  of  the  analogous 
formorhodamines  (pyronines)  will  be  represented  by  the 
formula — 


HC 


CeHj-NR, 

>0 
•  a,H.,=NE.,Ci 


The  other  rhodaniines  are  derivatives  of  dyes  of  this  type 
containing  organic  radicles  in  place  of  the  methane  hydrogen 
atom,  the  rhodamines  par  excellence  having  the  formula — 


COoH.CcH.XX   ^      >0 


"^  Cr,H,=NR.Cl 


and  thus  containing  a  carboxyl  group,  which,  as  already 
mentioned,  is  readily  esterifiable.  This  explains  why  the 
formorhodamines,  which  do  not  contain  any  acid  group,  can- 
not be  similarly  alkylated.  The  generally  inactive  character 
of  the  carboxyl  group  in  the  bcuzo-rhodamines  is  due  to  its 
being  combined  with  an  Nlv,  group,  an  intra-molecular 
salt-formation  between  it  and  the  latter  taking  place, 
similar  to  that  which  occurs  in  glycocol  and  taurin,  for 
example. 

The  hydroxy-analogues  of  the  rhodamines  in  their  salts, 
have  a  similar  constitution,  that  of  fluorescein,  which  gives 
an  easily  saponitiable  ethyl  ester,  being,  for  example — 

C«H3-0H 
/  >0 

Cgll^.COOH 

(Free  fluorescein,  however,  yielding  as  it  does  a  diacetyl 
derivative,  must  be  represented  bj'  the  usual  lactone  formula.) 
The  formula  of  ethyleosin  (eosin  S)  must  also  be  (I.)  and 
not  (II.)— 


CgHBra— OH 

/  >0 

C  =  CeHBrj^O 

.      CILCOOCH- 


CgHBr.,— OC.JT5 

/  >^   ' 

C  {-  CeHBr^ 

CeH^COO 


-OH 


II. 


as  it  has  hitherto  been  represented. 


The  striking  production  of  colour  by  the  action  of 
alkalis  on  phenolphthalciu  is,  again,  most  probably  referable 
to  a  change  of  constitution  from  (I.)  to  (II.) — 


CgH^.OH 
CeC6H,.0H 
'CgH^.COO 


C6H,.0H 
c4CoH,=0 
C6H4COOH 


II. 


the  latter  formula  being  analogous  to  that  of  aurin  — 

C6H4.OH 

/ 
C4=C6H,=0 

CflH,  .  OH 

This  desniotropic  change  in  the  phenolphthalein  molecule 
finds  a  parallel  in  the  case  of  the  benzo-rhodamine  bases. 
Thus,  these  are  intensely  coloured  in  a  hydrated  state 
{+  SHiO),  but,  when  anhydrous,  are  colourless  and  dissolve 
in  benzene  without  colour.  For  the  bases  in  the  latter 
condition,  therefore,  the  lactone  formula  must  be  retained. 

The  quinonoid  character  is  obviously  possible  only  in 
djes  which  contain  salt-forming  groups  (NH., ;  OH,  &c.). 
Fluorescein  chloride,  for  instance,  cannot  possess  it.  It  is 
interesting,  however,  that  this  compound  on  treatment  with 
potash  forms  an  alkaline  salt,  the  lactone  group  in  it 
evidently  being  hydrolysed  in  a  manner  similar  to  that  of 
diphenylphthalide  under  the  same  circumstances. — E.  B. 


The  Incrcasiiiy  Application  of  Suhstantive  Dyes  for  Wool. 
H.  Falke.     Fiirber-Zeit.  J  892— 93,  13,  193-^194. 

To  produce  the  most  brilliant  shades  on  wool,  which  are  at 
the  same  time  resistant  to  the  milling  process,  the  wool 
may  be  mordanted  with  chromium,  alumina,  or  tin,  and 
dyed  in  a  second  bath  with  logwood,  fustic,  or  alizarin 
colours.  This  process,  however,  not  only  necessitates  a 
considerable  expenditure  of  time  and  labour,  but  exerts  a 
not  inconsiderable  influence  on  the  fibre  in  regard  to  its 
fitness  for  spinning.  The  avoidance  of  this  last-mentioned 
evil  by  the  use  of  substantive  dj'es,  has  quite  removed  the 
difficulty  of  their  high  price,  and  their  use  in  wool-dyeing 
is  consequentl}-  increasing. 

The  dj'eing  of  cotton  witii  benzidine  and  diamine 
colouring  matters  requires,  as  a  rule,  an  alkaline  bath  ;  such 
a  bath  cannot,  however,  be  used  for  wool,  except  with  such 
dyes  as  Congo-red  and  Benzopurpurin  4  B,  which  are 
sensitive  to  acids,  and  a  bath  rendered  faintly  alkaline  with 
borax  or  sodium  phosphate  is  therefore  preferable.  There 
are,  however,  a  number  of  dyes  on  the  market  which  are 
less  sensitive  to  acids  ;  among  them  are  included  Delta- 
purpurin,  Erika,  l)ia mine-scarlet.  Diamine  fast  red,  Sulphoue- 
azurine,  Brilliant-C'ongo,  and  Brilliant-azurine.  The  bath 
maj'  be  prepared  with  the-e  dyes  by  the  simple  addition  of 
sodium  sulphate,  and,  in  the  case  of  calcareous  waters,  of 
acetic  acid.  Indeed,  in  single  instances,  such  as  Diamine- 
scarlet.  Diamine  fast  red,  and  Sulphone-azurine,  tartrates  or 
sodium  sulphate  and  sulphuric  acid  may  be  used,  but  the 
avoidance  of  baths  too  strongly  acid  is  a  matter  of  great 
importance.  For,  not  only  does  the  fibre  remain  softer 
thereby — in  the  loose  condition,  better  adapted  for  spinning, 
and  in  the  woven  material  less  felted  —but  the  dye  is  not 
taken  up  as  rapidly,  and  it  is  more  equally  distributed. 
The  whole  of  the  colouring  matter  is,  however,  extracted 
from  the  bath  whether  it  be  acid  or  neutral. 

Bright-red  shades  are  produced  with  Brilliant-Congo, 
Deltapurpurin,  and  Diamine-scarlet  B  ;  bluer  tones  with 
Benzopurpurin  10  B;  pink  with  Erika;  Bordeaux  Avith 
Diamine  fast  red,  Congo-Corinth,  and  Hessian-purple  ; 
yellow  with  Chrysamine,  Diamine  golden-yellow,  Chryso- 
phenine,  and  O.Kyphenine  ;  yellowish-red  with  Congo-orange 
and  jMikado-orange ;  and  blue  with  Sulphone-azurine, 
Brilliant-azurine,  and  the  more  recent  product  Chicago-blue. 

The  resistance  to  milling  of  these  dyes  is  by  no  means 
absolute,  but  far  exceeds  that  of  ordinar}-  azo-dyes.  When 
alkaline  earths,  alumina,  or  neutral  soap  is  made  use  of  they 
remain  unaltered,  and  no  influence  is  exerted  on  the 
interwoven  white  or  brighter  colours ;  but  in  the  presence 
of  soda  they  are  less  stable.  Diamine  fast  red  exhibits  a 
characteristic  fastness  towards  light  and  towards  the  milling 
process  as  compared  with  other  substantive  dyes,  and  these 
properties  are  considerablj''  enhanced  by  boiling  with 
"  Fluorchrome,"  which  is  a  convenient  substance  for  the 
production  of  a  chrome-lake ;  it  has  the  advantage  over 
potassium  chromate  in  that  the  chromium  oxide  is  deposited 
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on  the  fibre  after  at  most  half  an  hour's  boilinp,  and  it  may 
be  added  to  the  dye-bath  itself.  It  does  not  attack  copper 
vessels.  Diamine  fast  red  when  treated  witli  "  Fhiorchrome  " 
pives  shades  on  wool  so  resistant  to  the  millinff  process 
that  they  are  superior  to  alizarin-reds,  and  it  ouf^ht  only  to 
be  a  ijuestion  of  time  to  completely  replace  the  latter  by 
Diamine  fast  red  for  military  cloth.  No  such  favourable 
action  of  "  Fluorchrome  "  on  other  dyes  has  been  observed. 

The  resistance  of  the  benzidine  dyes  towards  fjaseous 
sulphurous  acid  renders  possible  the  blcachinj^  of  fabrics 
havinp  coloured  devices  on  a  white  f,'rouiid.  Hitherto  it 
has  been  the  practice  to  interweave  bleached  yarn  ;  but 
independent  of  the  fact  that  bleached  yarn  cannot  be  woven 
as  well  as  unbleached,  the  brightness  of  the  shades  is 
impaired  by  the  large  number  of  operations.  IJy  treatment 
of  substantive,  dyed,  unbleached  fabrics  with  sulphurous 
acid,  the  colours  are  raised  to  the  brightness  they  would 
possess  if  dyed  on  bleached  material. 

The  fastness  towards  light  of  many  of  these  dyes  when 
applied  to  wool  is  superior  than  when  applied  to  cotton,  and 
even  those  which  are  somewhat  fugitive  on  cotton  are  often 
very  stable  on  wool.  The  best,  according  to  the  author's 
experience,  are  Diamine  fast  red,  Deltapurpurin,  Brilliant- 
azurine,  Oxyphenine,  and  Chrysamine. — A.  It.  L. 


Preparation  of  Benzidine  Sulphate.     H.  Teichmann. 
Zeit.  ang.  Chem.  1893,  67. 

XiTROBENZEXE,  100  grms.,  caustic  soda  solution  (sp.  gr. 
1  •  4),  80  grms.,  and  water,  .'500  cc,  are  heated  on  the  water- 
bath  in  a  reflux  apparatus  for  G  to  8  hours,  during  which 
time  zinc-dust  (about  160  grms.)  is  added  in  small 
quantities.  The  nearly  colourless  liquid  is  gradually  poured 
into  hydrochloric  acid  free  from  arsenic  (sp.  gr.  1"2), 
about  1"5  litres.  The  liquid  is  cooled  by  ice  as  much  as 
possible.  After  some  time  it  is  heated  to  boiling  by  the 
introduction  of  steam,  and  filtered  hot  from  a  small  quantity 
of  resin.  The  filtrate  is  immediately  treated  with  a  saturated 
solution  of  Glauber's  salt,  when  nearly  the  whole  of  the 
benzidine  separates  as  sulphate.  The  salt,  alter  filtration 
by  suction,  washing  with  water,  and  drying,  forms  a 
greyish-blue  powder,  and  amounts  to  about  90  per  cent,  of 
the  weight  of  the  nitrobenzene  employed.  It  contains  an 
average  amount  of  2'5  per  cent,  of  ash,  an  immaterial 
quantity  in  most  cases.  About  5  grms.  of  aniline  and  a 
small  quantity  of  diphenyline  are  formed. — X.  H.  J.  M. 


Note  en  a  Meta-Azo-Compound.     K.  Meldola  and 
F.  B.  Burls.     Proc.  Chem.  Soc.  1893  [12]. 

Whilk  azo-compounds  of  the  ortho-  and  para-series  can  be 
represented  either  as  hydrazones  or  as  true  azo-compounds 
by  the  formula — 


X:X.X 

'N  OH 

X.KH.X 

X:X 

X 

x.x.x 

or 

; 

or 

^ 

\/ 

HO 

ll 

0 

the  azo-derivatives  of  the  meta-series — 
X:X.X 


OH 


cannot  be  formulated  as  hydrazones.  The  authors  prepared 
certain  members  of  the  meta-series  in  order  to  institute  a 
comparison  between  their  properties  and  those  of  the 
ortho-  and  para-series.  It  is  obvious  that  a  comparative 
study  such  as  that  proposed  is  calculated  to  throw  light  on 
the  question  of  the  constitution  of  organic  colouring  matters, 
as  the  "  quinonoid "  bonds  are  not  present  in  the  meta- 
compounds  according  to  the  present  method  of  formulation. 


The  first  compound  experimented  on  did  not  give  a  decisive 
result.  The  only  satisfactory  compounds  which  are  worth 
studying  from  the  present  point  of  view  are  evidently  tho!«<- 
of  the  type  C,.H,. OH.X.X  [OHiX.X  =  1:3],  in  which  X 
is  an  unsuhstifutcd  hydrocarbon  radicle.  .Metamidophenol 
was  diazotised  in  presence  of  hydrochloric  acid  in  the  usual 
way  and  combined  with  a-naphthylamine,  also  dissolved  in 
hydrochloric  acid.  The  mixture  of  the  two  solutions 
gradually  became  of  a  deep  violet-red  colour.  The  azo- 
compound  was  finally  precipitated  by  the  addition  of 
sodium  acetate.  The  precipitate  was  collected,  washed 
with  water,  and  purified  by  dissolving  it  in  cold  dilute 
caustic  soda,  filtering  and  reprecip.tating  by  acetic  acid  ; 
it  was  then  digested  with  dilute  ammonia,  washed  with 
water,  and  crystallised  alternately  from  dilute  alcohol  and 
benzene. 

The  substance  thus  obtained  is  metaphenolazo-a-naphfhij- 
lamine,  HO.CV,n^.X2.C„jHc.XH2  It  crystallises  in  dull, 
orange-coloured  needles  fusing  at  19G\  Its  solution  in 
all  solvents  is  orange-coloured,  and  it  possesses  strong 
tinctorial  power  as  an  orange  dyestuff.  It  is  both  acid 
and  basic  in  properties,  readily  dissolving  in  cold  aqueous 
solutions  of  alkalis,  forming  orange-coloured  liquids,  and 
also  forming  well-defined  salts  with  acids.  The  solutions 
of  its  salts  are  of  a  magnificent  violet  colour.  It  dissolves 
in  strong  sulphuric  acid,  forming  a  dull,  magenta-red 
coloured  solution,  becoming  violet  on  dilution,  and  on 
the  further  addition  of  water  the  sulphate  separates  out  in 
bronzy  crystals. 

In  order  to  further  characterise  the  azo  compound,  the 
acetyl  derivative  was  prepared  by  boiling  a  solution  of 
the  substance  in  glacial  acetic  acid  with  acetic  anhydride 
till  the  original  violet  colour  of  the  solution  had  changed 
into  orange.  Beautiful  golden  scales  were  at  length 
obtained  melting  at  232^— 23o^  and  proved  to  consist  of 
a  monacetyl  derivative. 

As  this  compound  is  phenolic,  it  is  clear  that  the  acetyl 
displaces  amidic  hydrogen,  and,  therefore,  that  the  product 
has  the  formula  HO.C,;H4.X..CioH,.,.XH.CoH/).  It 
dissolves  in  alkali,  forming  an  orange-coloured  solution 
and  possesses  strong  tinctorial  properties.  A  non-phenolic 
derivative,  formed  simultaneously,  was  not  formed  in 
sufficient  quantity  for  complete  examination.  The  melting 
point,  after  several  crystallisations  from  dilute  alcohol  and 
benzene,  was  about  226',  and  the  nitrogen  approximated  in 
quantity  to  that  required  by  the  diacetyl  derivative.  The 
substance  forms  flat  needles  of  a  golden  colour,  and  is  also 
an  orange  colouring  matter.  As  it  is  non -phenolic,  the 
hydroxyHc  hydrogen  is  probably  displaced  as  represented 
by  the  formula  C.,H30.0.C6H^.X.,.C,„H„.XII.CoH.,0. 

— W.  S. 


PATEXTS. 


Manufacture  of  Novel  Azo-colouritig  Matters  Dijeimj 
Directly  on  Cotton.  C.  D.  Abel,  London.  From  "  The 
Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
H6chst-on-the-Maine,  Germany.  Eng.  Pat.  10,667, 
June  4,  1892. 

Thkse  colouring  matters  are  derivatives  of  an  anhydro  base 
derived  from  benzanilide.  This  substance  when  treated 
with  nitrosulphuric  acid  yields  trinitrobenzanilide,  to  which 
the  following  formula  is  given — 

(1.3.4)  XO. .  XO; .  QHj .  XH .  CO .  CgHj .  XO.  (1.3) 

On  reduction  this  forms  the  corresponding  triamine,  which 
is  a  stable  compound.  It  crystallises  in  long  needles  from 
water,  and  melts  at  185°  C.  It  is  easily  soluble  in  alcohol, 
ether,  carbon  bisulphide,  and  chloroform,  but  less  easily  in 
hydrocarbons.  When  heated  to  higher  degrees  of  tem- 
perature it  is  said  to  separate  the  elements  of  water,  form- 
ing a  diamido  anhydro  base — 

/XH. 
XH., . C,H3  /  \  0.  C,H, . XH., 

This  compound,  which  is  sparingly  soluble  in  water,  but 
easily  in  other  solvents,  melts  at  above  250'  C.  Its  hydro- 
chloride and  sulphate  are  easily  soluble  in  water.     When 
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treated  with  hydrochloric  acid  aud  sodium  nitrite  in  proper 
proportions  it  yields  a  tetrazo  compound,  which  combines 
with  phenols  and  amines  and  their  derivatives  to  form 
cotton-colouring  matters.  These  dyestuffs  have  an  advan- 
tage over  the  "  Congo  "  colouring  matters  in  that  they  are 
less  easily  affected  h\  acids.  They  are  also  stated  to  be 
fast  to  soap.  The  combinations  of  the  new  base  can  be 
produced  in  the  well-known  manner.  — T.  A.  L. 


Improvements  in  the  Manufacture  of  Azo-colouring 
Matters.  Brooke,  Simpson,  and  Spiller,  Lim.,  A.  G. 
Gieen,  and  T.  A.  Lawson,  London.  Eng.  Pat.  10,915, 
June  9,  1892. 

A  RED  colouring  matter  dyeing  wool  from  an  acid  bath, 
the  dyed  fabric  resisting  the  processes  of  milling  and 
scouring  to  a  remarkable  extent,  is  obtained  bj'  combin- 
ing diazotised,  azoxytoluidine,  melting  at  168^  C,  with 
one  molecular  proportion  of  o-naphthol-p-sulphonic  acid 
and  one  molecular  proportion  of  |8-naphthol  disulphonic 
acid  E.  The  tetrazo  solution  from  25 '5  lb.  of  azoxy- 
toluidine, 14  lb.  of  sodium  nitrite,  and  4-5  gals,  of  31 
per  cent,  hydrochloric  acid  in  120  gals,  of  water,  is  added  to 
a  solution  containing  25  lb.  of  sodium  a-naphthol-;j-sul- 
phonate  and  20  lb.  of  crj-stallised  sodium  acetate  in  100  gals. 
of  water.  When  the  combination  is  complete,  a  solution  of 
35  lb.  of  E  salt  and  24  lb.  of  anhydrous  sodium  carbonate  in 
100  gals,  of  water  is  run  in.  After  the  solution  has  become 
quite  clear,  salt  is  added  and  the  precipitated  colouring 
matter  is  filtered,  pressed,  and  dried.  It  forms  a  dark  red 
powder  easily  soluble  in  water,  but  insoluble  in  alcohol. 
The  red  colour  of  the  aqueous  solution  is  changed  to 
orange-red  by  caustic  soda.  Dilute  acids  do  not  precipitate 
the  solution.  Concentrated  sulphuric  acid  dissolves  the 
dyestuff  with  a  bluish-red  colour.  Goods  dyed  with  it  are 
not  affected  by  acids. — T.  A.  Tj. 


Manufacture  of  Colouring  Matters  capable  of  Dyeing 
Cotton  Direct.  C.  D.  Abel,  London.  From  Kern  and 
Sandoz,  Bale,  Switzerland.  Eng.  Pat.  3737,  Februarj-  20, 
1893. 

The  specification  refers  to  the  production  of  red  azo 
colouring  matters  for  unmordanted  cotton.  They  are 
obtained  by  combining  7M-ethyl-  or  7«-diethyl-aniline  sul- 
phonic  acid  with  tetrazo-diphenyl  or  tetrazo-ditolyl  in  equimo- 
lecular  proportions  in  an  alkaline  or  acetic  acid  solution  and 
combining  the  intermediate  compound  so  obtained  with  1  •  4 
(Piria)  or  1  •  5  (Laurent)  o-naphthylamine  sulphonic  acid. 
By  employing  m-diethyl-o-toluidine  sulphonic  acid  browmer 
shades  are  produced.  The  following  quantities  are  given 
for  the  manufacture  of  one  of  the  above-mentioned  dye- 
stuffs.  The  solution  of  tetrazo-diphenyl  chloride  from  14*2 
kilos,  of  benzidine  sulphate,  15  kilos,  of  30  per  cent,  hydro- 
chloric acid,  and  7 '2  kilos,  of  96  per  cent,  sodium  nitrite  is 
combined  with  an  aqueous  solution  of  13  kilos,  of  diethyl- 
aniline  sodium  sulphonate  and  16  kilos,  of  sodium  acetate. 
In  about  two  hours  a  solution  of  18  kilos,  of  70  per  cent, 
sodium  naphthionate  is  added,  and  the  whole  is  then 
allowed  to  stand  two  days,  after  which  it  is  made  alkaline 
with  soda,  heated  to  boiling,  and  the  colouring  matter  preci- 
pitated with  salt,  filter-pressed,  and  dried.  The  dyestuff 
dissolves  easily  in  cold  water  and  in  concentrated  sulphuric 
acid  to  a  blue  solution,  from  which  it  is  precipitated  in 
reddish-violet  flakes  on  dilution.  It  dyes  cotton  a  poncsau- 
red,  which  turns  violet  with  acids. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

A  Study  of  O.rycellulose.     A.  Xastjukoff.     Bull.  Soc. 
Ind.  Mulhouse,  1892,  493—510. 

The  oxycellulose  of  Witz  (this  Journal,  1884,  207,  254, 
292,  and  1885,  9)  is  not  a  uniform  substance  but  a  mixture 
of  cellulose  and  oxj'cellulose  proper,  which  possesses  the 
properties  ascribed  to  the  mixture.  For  the  determination 
of  the  percentage  composition  of  the  true  oxycellulose,  a 
mixture  of  it  and  of  cellulose  was  prepared  by  soaking 
filter-paper  in  a  solution  of  bleaching-powder  at  4°  B., 
exposing  to  the  air  for  four  hours,  then  washing  in  succession 
with  dilute  ammonia  solution  and  water,  and  drjing  over 
sulphuric  acid.  Analyses  of  the  product,  made  before  and 
after  the  removal  of  the  oxycellulose  from  it  by  treatment 
with  caustic  soda  (as  described  by  Lange,  Zeits.  f.  physiol. 
Chem.  1889,  283),  then  showed  the  empirical  formula  of 
the  oxycellulose  to  be  CgHjQOg.  Attempts  to  isolate  it  were 
unsuccessful. — E.  B. 


Report  presented  to  the  Industrial  Society  of  Mulhouse  on 
the  preceding  Memoir,  A..  Sclieurer  and  E.  Xolting. 
Bull.  Soc.  Ind.  Mulhouse,  1892,  492—493. 

The  chemical  nature  of  oxycellulose  still  remains  undefined. 
From  its  properties  it  would  seem  to  be  a  phenolic  com- 
pound, while  the  cellulose  from  which  it  is  derived  appears 
rather  to  be  a  complex  alcohol.  In  respect  to  composition, 
it  has  been  found  to  contain  less  carbon  and  more  oxygen 
than  cellulose. 

Xastjukoff  has  not  determined  the  constitution  of  the 
body  in  question.  He  has,  however,  succeeded  in  showing 
that  it  yields  a  hydrazone  or  osazone  when  treated  with 
phenylhydrazine,  thus  indicating  the  probable  presence  in 
it  of  aldehydic  or  ketonic  groups,  (See  also  this  Journal, 
1885,  10.)— E.  B. 


Making  Silk  from    Wood.     Eep.    Consuls   of  the  United 
States,  No.  150.     March  1893,  402. 

The  L'nited  States  Consul  at  St.  Etienne  gives  the  following 
particulars  of  the  well-known  Chardonnet  process  (this 
Journal  1891,  359).  The  raw  material  is  wood-pulp,  nitrated 
and  made  into  collodion  in  the  usual  way.  The  collodion  is 
enclosed  in  a  solid  receptacle,  into  which  an  air-pump  sends 
compressed  air,  which  forces  it  through  a  filter  into  a 
horizontal  tube  armed  with  300  cocks,  of  which  the  spouts 
are  made  of  glass  tubes  drawn  out  to  the  diameter  of  the 
thread  of  a  cocoon.  On  the  opening  of  the  cocks  the  collo- 
dion issues  in  a  thread  of  extreme  delicacy,  six  of  which  go 
to  make  a  thread  of  sufficient  consistenc}-  for  weaving.  In 
that  state,  however,  it  is  unfit  to  be  rolled  on  the  spools,  and 
requires  hardening.  For  this  purpose  the  glass  tube  is 
surrounded  by  a  small  reservoir,  also  of  glass,  filled  with 
water.  The  thread,  on  traversing  the  water,  parts  with  its 
alcohol  and  ether,  and  becomes  solid  and  elastic,  and  as 
resisting  and  brilliant  as  ordinary  silk.  The  spun  thread 
is  highly  inflammable,  but  it  may  be  rendered  "  as  slow  of 
combustion  as  any  other  material  by  treatment  with  a 
solution  of  ammonia."  Another  practical  difficulty  is  the 
frequent  snapping  of  the  slender  thread  owing  to  unequal 
pressure,  alb.  of  excellent  silk  being  frequently  followed 
by  5  lb.  of  a  comparatively  worthless  quality.  Up  to 
the  present  time  none  of  the  important  silk-men  have 
invested  in  the  enterprise,  and  the  disposition  on  the  part 
of  capitalists  is  to  await  developments. — Ed.  T. 


PATENTS. 

Improvements  in  Dissolving  Cellulose  and  Allied  Com- 
pounds. C.  F.  Cross,  E.  J.  Bevan,  and  C.  Beadle, 
London.     Eng.  Pat.  8700,  May  7,  1892. 

Bleached  cotton  or  any  form  of  cellulose,  such  as  that 
obtained  from  flax,  rhea,  hemp,  wood,  is  first  "  mercerised," 
I.e.,  impregnated  with  a  solution  of  caustic  soda  of  15  per 
cent,  strength,  containing  therefore  about  12    per  cent,  by 
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weiplit  of  Na.^O,  and  the  excess  of  solution  havinp  been 
removed  by  sqiiuezinfj,  so  as  to  leave  in  the  material  from 
3 — 4  times  its  weij^ht  of  the  solution  or  from  10 — oO  per 
cent,  of  its  weight  of  the  alkali,  the  mercerised  cellulose  is 
exposed  to  the  action  of  carbon  bisulphide  in  a  closed 
vessel,  :U) — 10  per  cent,  of  the  bisulphide  l)eing  employed  on 
the  weight  of  the  cellulose.  In  from  3—5  hours  at  the 
ordinary  temperature  the  reaction  is  complete  and  the 
product  ready  for  solution  in  water.  liy-products  of  the 
interaction  of  the  alkali  and  bisulphide  are  produced,  but 
their  presence  for  many  applications  is  unobjectionable. 
They  maj',  however,  be  to  a  great  extent  removed  by 
precipitation  with  brine  or  alcohol  and  redissolution  in  water 
of  the  soluble  cellulose,  or  they  may  be  converted  into 
colourless  compounds  by  the  addition  of  stilplmrous  acid  or  an 
alkaline  bisulphite.  The  soluble  derivative  of  cellulose  has 
the  property  of  becoming  reconverted  into  cellulose  ( 1 ) 
spontaneously  on  long  standing,  (2)  on  being  heated 
to  80 — 100  C,  (3)  by  treatment  with  oxidising  agents. 
Thus  if  the  solution  be  poured  on  any  surface  and  evapo- 
rated to  dryness  at  100'' C,  a  transparent  film  is  obtained, 
from  which  the  alkaline  salts  may  be  removed  by  washing, 
&c.  The  final  product  has  all  the  characteristics  of  cellulose, 
more  especially  as  regards  resistance  to  solvents,  alkaline 
solutions,  and  oxidising  agents.  By  similar  methods  the 
solul)le  compound  may  be  deposited  upon  textile  fabrics, 
yarn,  or  cloth,  and  may  be  employed  for  coating  metal 
gauze,  &c.  (see  this  Journal,  1893,  499).— Ed.  T. 


Improvements  in  the  Method  of  and  Apparatus  for 
Removing  Fatty  Matters  and  other  Impurities  from  Wool 
and  similar  Textile  Materials.  W.  E.  Heys.  Manchester. 
From  E.  F.  Dramez,  H.  P.  J.  Vassart,  and  J.  H.  S.  M. 
Delattre,  Paris.     Eng.  Pat.  11,581,  June  21,  1892. 

Suitable  solvents  are  employed,  such  as  carbon  bisulphide 
or  volatile  hydrocarbons  for  the  fatty  matters,  and  water 
for  the  matters  soluble  in  water.  This,  the  inventors  state 
is  not  new,  but  so  far  no  such'process  has  been  carried  out  on 
a  working  scale.  The  apparatus  now  patented  is  composed 
of  a  series  of  closed  bees  or  chambers,  each  provided  at  its 
exit  with  a  pair  of  mangle  rollers.  The  first  contains  the 
volatile  solvent  for  dissolving  out  the  fatty  matters,  the 
second  contains  cold  water  for  the  removal  of  potash  salts, 
&c.,  and  a  third  may  contain  hot  water,  for  driving  off  any 
remaining  solvent  and  dissolving  any  matters  not  removed 
by  the  cold  water.  The  volatile  vapours  are  carried  off 
through  a  collecting  tube  and  condensed  by  suitable 
apparatus.  The  material  is  delivered  into  the  first  bee  in  a 
thin  layer  through  a  narrow  opening  by  two  endless 
travelling  aprons  working  face  to  face  and  having  the 
material  between  them.  In  the  bee  the  material  is  received 
between  two  other  travelling  aprons,  by  which  it  is  delivered 
to  the  first  pair  of  mangle  rolls,  after  which  it  is  received 
by  the  travelling  aprons  of  the  second  bee,  and  so  on  to  the 
luird.  Each  bee  is  divided  into  two  V-shaped  sections, 
and  the  travelling  aprons  are  carried  below  rollers  in  the 
lower  part  of  each  section.  By  this  means  a  double  sub- 
mergence of  the  material  is  obtained  and  a  minimum 
quantity  of  solvent  used.  The  solvents  in  the  bees  may  be 
drawn  off  and  the  matters  contained  therein  recovered  by 
known  means. — Ed.  T. 


An  Improved  Process  for  the  Recovery  of  the  Cloth  from 
Damaged  Waterproofed  Fabrics.  T.  J.  Hutchinson  and 
R.  Hardman,  Bury.     Eng.  Pat.  11,994,  June  28,  1892. 

Whex  the  india-rubber  of  waterproofed  textile  fabrics  has 
become  deteriorated  the  fabrics  are  usually  destroyed  and 
the  cloth  is  lost,  a  loss  which,  in  the  case  of  silk  and  woollen 
goods,  is  very  serious.  The  inventors'  object  is  to  recover 
the  cloths  by  an  economical  process,  which  also  renders 
them  more  suitable  for  proofing  than  in  their  original  con- 
dition. The  fabrics  are  treated  in  a  bath  of  warm  oil  or 
fatty  matter  until  the  proofing  is  decomposed  or  dissolved. 
The  excess  of  fatty  matter  is  then  expressed  by  rollers,  and 
the  cloth  treated  with  a  suitable  volatile  solvent.  The 
inventors  prefer,  however,  for  the   removal   of  the   fatty 


matters,  a  method  described  in  T.  J.  Hutchinson's  patent, 
10,285,  July  3,  1890  (this  Journal,  1891,  918).  Suitable 
oils  are  olive,  rape,  and  cotton-seed  oils,  and  a  suitable 
solvent  is  naphtha  from  coal-tar,  shale,  or  petroleum. 

—Ed.  T. 


YI.-DYEINa,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

The  Iticrc(tsin(/  Application  ofSahslantiveDyesfor  Wool. 
H.  Falke.     Fiirber  Zeit.  1892—1893, 13,  193—194. 

See  under  IV.,  page  514. 


PATENTS. 


Improvements  in  Machines  for  Printing  Fabrics.  F.  S. 
Schwabe,  Middletou,  W.  Pickup  and  W.  Knowles, 
Pendleton.     Eng.  Pat.  7288,  April  IC,  1892. 

Thi.s  invention  relates  to  apparatus  employed  for  the 
intermittent  printing  of  fabrics  by  means  of  engraved  rollers. 
There  are  three  claims.  The  first  of  these  is  for  an 
improvement  in  the  cams  used,  which  are  to  be  constructed 
in  three  parallel  parts,  of  which  the  middle  one  can  be 
turned  on  its  axis  and  then  fixed  in  any  required  position 
by  bolts  passing  laterally  through  perforations  in  all  the 
parts,  the  raised  portions  or  working  surfaces  of  the  cams 
being  thus  rendered  variable  in  extent.  The  second  claim 
relates  to  the  employment  on  the  cam-shafts  of  "  box " 
wheels  of  appropriate  size,  instead  of  ordinary  spur-wheels, 
to  enable  the  relative  positions  of  the  shafts  and  cams  to  be 
readily  altered  when  necessary.  The  third  is  for  the 
formation  of  slots  either  in  the  links  holding  the  rods 
carried  by  the  cam  anti-friction  rollers  ;  or,  if  the  latter  carry 
levers,  in  the  levers ;  or,  again,  in  the  rods  themselves, 
whereby  an  instantaneous  fall  of  the  printing  rollers  is 
obtained  when  the  raised  surfaces  of  the  cams  have  passed 
under  the  anti-friction  rollers,  accurate  completion  of  the 
printing  being  thus  assured. — E.  15. 


A  Neiv  or  Improved  Means  or  Process  of  Producing 
Coloured  Patterns  or  Designs  upon  Silk  Plushes,  or  upon 
Wool  or  Velvet  Plushes.  R.  Dewhurst  and  Co.,  Lini.. 
and  A.  Stoekdale,'  Birstall.  Eng.  Pat.  10,642,  June  4, 
1892. 

Attempts  to  print  coloured  patterns  on  wool  or  cotton 
plushes  have  hitherto  failed,  owing  to  the  use  of  starch  or 
other  paste,  whichitisditficult  to  remove,  and  to  the  pressure 
exerted,  which  is  requisite  for  laying  down  the  pile.  The 
inventors  trust  to  the  capillarity  of  the  fibres  for  the  absorp- 
tion of  the  solutions  which  they  employ,  and  they  select 
a  material  dyed  with  an  azo  or  basic  dye  susceptible  of  being 
discharged  with  stannous  chloride.  They  then  spread  a 
solution  of  the  latter  upon  the  raised  portions  of  a  wooden 
printing  block  or  copper  roller,  which  the}'  cause  to  rest  for  a 
few  moments  upon  a  piece  (say)  of  ohve-coloured  silk  plush 
previously  warmed.  On  removal  of  the  block  the  liquid 
will  be  found  to  have  been  absorbed  by  the  fibres.  The 
fabric  is  then  steamed,  the  colour  is  decomposed,  and  a 
light  green  pattern  appears  standing  out  clear  on  the  olive 
ground.  By  the  use  of  sufficiently  strong  tin  chloride  the 
colour  will  entirely  disappear  from  the  affected  parts,  leaving 
the  fibre  white.  Excellent  results  are  also  obtained  with 
tin  acetate.  In  order  to  ensure  a  more  equal  absorption  of 
the  liquid  into  the  pile,  the  raised  parts  of  the  printing  block 
or  roller  are  covered  with  pieces  of  felt  corresponding  with 
the  figures  of  the  pattern,  and  this  felt  is  saturated  with 
the  reducing  solution. — Ed.  T. 
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VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Commercial   Potassium     Cyanide.       R.    Kayser.      Chem. 
Zeit.  1892,  16,  1148. 

The  commercial  article  usually  consists  of  a  mixture 
of  potassium  and  sodium  cyanides.  Account  must  be 
taken  of  this  fact  in  stating  results  of  analyses,  since  a 
sample  containing  much  of  the  sodium  salt  might,  even  in 
presence  of  15  per  cent,  of  impurities,  be  returned  as  100 
per  cent,  potassium  cyanide.  The  presence  of  sodium  cyanide 
is  in  some  cases  objectionable.  For  instance,  the  preparation 
of  a  gold-plating  bath  by  dissolving  gold  by  aid  of  the 
electric  current  becomes  impracticable,  because  the  difficultly 
soluble  sodium  aurous  cyanide  formed,  is  immediately' 
deposited  on  the  anode.  Fresenius  confirms  the  occurrence 
of  sodium  ferrocyanide  in  commercial  potassium  ferro- 
cyanide.~H.  T.  P. 


PATENTS. 

Improvements  in  the  Art  of  Producing  Insoluble  Chlorides 
Direct  from  the  Metals.  S.  C.  C.  Currie,  Philadelphia, 
U.S.A.     Eng.  Pat.  212,  January  .5,  1892. 

See  U7ider  XL,  page  526. 


Improved  Meaiisfor  obtaining  Ci/anidesfrom  Ilhtminating 
and  Heating  Gas.  W.  Foulis,  Glasgow.  Eng.  Pat. 
9474.     May  18,  1892. 

See  under  II.,  page  511. 


Improvements  relating  to  the  Collection  of  Ammonia  and 
Ammoniacal  Salts  from  Gaseous  and  Liquid  3Ii.rtures. 
E.  de  Cuyper,  :Mons,  Belgium.  Eng.  Pat.  13,686,  July  27, 
1892. 

See  under  II.,  page  511 . 


Improvements  in  the   Manufacture  of  Caustic   Alkalis  or 

Carbonated  Alkalis.     J.  Lederer,  Prague,  .Austria.     Eng. 

Pat.  4767,  March  4,  1893. 
This  invention  is  effected  by  means  of  the  following  pro- 
cesses:— 

i.  Potassium  chloride  and  ammonium  sulphate  are  mixed 
with  sutRcient  water  to  form  a  thick  pulpy  mass,  the 
ammonium  chloride  being  subsequently  separated  by  subli- 
mation. 

ii.  The  potassium  sulphate  formed  is  then  decomposed 
by  strontium  hydroxide,  yielding  caustic  potash  and 
strontium  sulphate. 

iii.  The  strontium  sulphate  is  reconverted  into  hj-droxide 
by  treating  it  with  ammonium  or  sodium  carbonate,  the 
carbonate  of  strontium  thus  obtained  being  afterwards 
converted  into  oxide  in  "  strontium-furnaces,"  as  used  in 
the  manufacture  of  strontium-sugar. 

The  caustic  alkali  obtained  (see  ii.)  may  be  carbonated, 
if  desired,  in  a  suitable  manner. — J.  C.  C. 


Improvements  in  the  Process  of  obtaining  Chlorates  of  the 
Alkalis  or  of  the  Alkaline  Earth  Metals  by  Electrolysis. 
W.  T.  Gibbs  and  S.  P.  Franchot,  Buckingham,  Canada. 
Eng.  Pat.  4869,  March  7,  1893. 

See  under  XL,  page  527. 


VIIL-aLASS.  POTTERY.  AND 
EARTHENWARE. 

PATENTS. 

Improvements  in  Appliances  employed  in  the  Glazing  of 
Earthemvare  Pipes  and  Analogous  Articles.  T.  H.  Hunt, 
Darwen.     Eng.  Pat.  8896,  May  11,  1892. 

This  invention  relates  to  that  class  of  glazing  in  which  the 
article  is  dipped  in  a  solution  of  clay-wash  or  "  slip."  The 
article  is  placed  on  a  perforated  tray,  which  is  connected  by 
chains  to  a  balance  weight.  When  a  coating  is  required 
both  externally  and  internally  the  traj'  is  lowered  into  a 
bath  containing  the  "  slip,"  after  which  the  articles  are 
removed  and  dried.  When  the  internal  surface  only  is  to 
be  glazed,  use  is  made  of  the  device  of  having  the  reservoir 
made  of  compressible  material.  The  sides  of  the  reservoir 
being  compressed,  the  "  slip  "  is  forced  up  the  interior  of 
the  article  to  the  required  height,  after  which  it  is  allowed 
to  subside  back  into  the  reservoir. — Y.  C. 


Improvements  in  the  Manufacture  of  Terra-cotta  and  like 
Materials,  and  in  Apparatus  therefor.  H.  L.  Doulton 
and  S.  L.  Leach,  Lambeth.     Eng.  Pat.  10,123,  May  27, 

1892. 

Ix  order  to  obtain  true  surfaces  in  terra-cotta,  the  patentees 
mould  and  dry  the  blocks  to  be  treated  and  dress  the 
surfaces  to  restore  them  to  truth,  afterwards  firing  and  salt- 
glazing  them.  The  working  of  the  surfaces  may  be  repeated 
after  a  preliminary  firing  and  the  final  filing  and  glazing 
are  then  proceeded  with.  The  perforated  ends  of  the  blocks 
described  in  Eng.  Pat.  5205  of  1889  (this  Journal,  1890, 393) 
may  be  used  for  external  surfaces  by  the  application  of  the 
re-dressing  process  mentioned  above,  the  holes  being  closed 
with  pegs  of  clay  having  flat  heads  and  tapered  shanks  so 
as  to  fit  firmly  into  the  holes.  The  firing  of  the  goods 
mentioned  is  effected  in  a  special  box  kiln  with  flues  so 
arranged  that  not  only  the  sides,  top,  and  bottom  are  heated, 
but  also  the  greater  part  of  the  doorway,  so  that  an  even 
temperature  is  maintained,  warping  lessened,  and  the  cost 
of  re-dressing  largely  avoided. — B.  B. 


Improvements  in  the  Manufacture  of  Ceramic  or  Pottery- 
ware  Crucibles,  Cisterns,  Sinks,  Flags,  and  Cements  ; 
also  applicable  for  Paving  Footpaths,  Roads,  and  as 
a  Filtering  Medium.  J.  Davies,  London.  Eng.  Pat. 
823,  January  13,  1893. 

This  invention,  which  is  an  improvement  on  the  process 
patented  October  1,  1891,  Eng.  Pat.  16,692  relates  to  the 
employment  of  materials  for  the  purposes  mentioned  in 
the  title,  which  consist  of  a  basis  of  powdered  slate, 
hitherto  a  waste  material,  mixed  with  silica,  manganese, 
iron,  granite,  or  asphalt  according  to  the  purpose  for  which 
it  is  required.  The  employment  of  the  material  for  purposes 
of  filtration  is  based  upon  the  power  which,  the  inventor 
has  found  from  experiments,  'the  slate  possesses  "  of 
removing  from  the  water  deleterious  materials,  such  as 
carbonate  of  lime." — V.  C. 


Improvements  in  Glass  Pipes,  Tubes,  and  Gutters,  and  in 
the  Means  for  and  Method  of  Manufacturing  the  same. 
P.  Sievert,  Dohlen,  Saxony.  Eng.  Pat.  2260,  February  1, 
1893. 

In  this  process  the  pipe  or  tube  is  produced  by  rolling  down 
molten  glass  in  grooves  or  flutes  and  using  a  core  to  com- 
plete the  formation  of  the  pipe  or  tube.  Molten  glass  is 
poured  from  a  reservoir  or  hopper  into  the  bite  of  two 
rollers.  The  rollers  are  placed  horizontally,  each  being 
provided  with  grooves.  A  core  of  suitable  dimensions  is 
placed  in  the  grooves.  When  the  core  is  moved  downwards 
the  molten  glass  follows  the  movement  and  forms  a  tube 
the  dimensions  of  Avhich  are  determined  by  those  of  the  ring- 
shaped  space  between  the  contours  of  the  grooves  and  the 
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core.  The  speed  at  which  the  core  is  lowered  is  re/rulated 
aceonliiif^  to  the  circuiiifereiitiiil  velocity  of  the  rollers. 
When  the  downward  movcaient  of  the  core  is  completed,  and 
the  reservoir  is  nearly  emptied,  the  core  is  removed,  when 
the  tube  may  be  subjected  to  the  rolling  process  or  may 
be  annealed  without  rolling. — \'.  C. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

Tests   of    Artificial    Sandstones.     Kohme.    ^litt.    Kouig. 
tech.  Versuchs.  1892,  4,  1G9— 185. 

Five  samples  were  tested,  four  being  of  "  hydraulic  sand- 
stone "  manufactured  according  to  Cressy's  Ger.  Pat. 
20,890,  and  tht-  fifth  being  an  artilicial  sandstone  made 
by  Zernikow  (Ger.  Pat.  34,862).  The  chief  results  are 
given  in  the  following  tables  : — 

"  Hydrailic  Sandstoxe." 


Condition  of  Test  Piece. 


Tensile  Compressive 

Strength.  Strength. 


Air-dried 

SaturulcJ  with  water 

Saturated  and  frozen  for  25  hours- 
(1.)  In  air 

(i.)  Under  water 


Kilos,  per  Sq.  Cm. 

47 

314 

40 

285 

44 

28S 

43 

286 

The  specific  gravity  of  the  stone  was  2-189,  the  amount 
of  water  necessary  to  saturate  it  varied  from  6  to  8  per 
cent.,  and  the  volume  of  material  removed  by  abrasion  by 
the  standard  grinding  test  (v.i.)  was  36*9  cc.  This  test 
of  the  power  of  the  stone  to  i-esist  attrition  is  carried  out 
by  subjecting  a  surface  of  the  stone  having  an  area  of 
50  sq.  cm.  to  an  iron  disc  bearing  upon  it  with  a  pressure 
of  30  kilos,  and  making  22  revolutions  per  minute,  the 
effective  radius  of  the  disc  being  22  cm.,  and  the  disc  being 
fetl  with  20  grms.  of  Xo.  3  emery  per  minute.  The  trial  is 
continued  until  450  revolutions  have  been  made. 

Artificial  Sandstoxe  (Zernikow"). 


Condition  of  Test  Piece. 


Air-dried 

Saturated  with  water 

Saturated  and  frozen  for  25  liours— 
(1.)  In  air 

(2.)  Under  water 


Tensile 
Strength. 

Compressive 
Strength. 

Kilos. 

per  Sq. 

Cm. 

20 

336 

25 

350 

22 

335 

22 

334 

Sp.  gr.  1  •  837  ;  abrasion  test  28  -  4  cc— B.  B. 


Tests    of   Mixtures  for    Artificial    Sandstone.     Bbhme. 

Mitt.  Konig.  tech.  Versuchs.  1892,  4^  180 — 182. 
The  material  is  put  on  the  market  by  a  firm  of  cement 
makers  for  making  ornaments  for  building  purposes,  and  is 
prepared  in  various  colours.  Three  samples  (red,  grey, 
and  yellow)  were  examined  at  the  testing  station.  When 
gauged  with   water  they  took  up  about   equal   amounts. 


33 — ^^35  per  cent,  when  the  resulting  mortar  was  of  syrupy 
consistency,  and  20—27  i)er  cent,  when  it  was  made  .some- 
what stiffer.  When  gauged  in  this  manner  the  red  set  in 
9!  hours,  the  grey  in  71  hours,  and  the  yellow  in  S'j  hours. 
Their  fineness  is  shown" by  the  following  table  : — 


Uesidue.    Per 

Cent. 

Bed. 

Grey. 

;    Yellow. 

5,000  meshes  per  sq.  cm 

3S 

51 

52 

900          „          „          „       

12 

20 

17 

tiOO 

G 

8 

1            8 

324          „          „          

1 

1-5 

.'J 

180 

0 

0 

0 

Test  pats  of  all  three  materials  were  found  to  be  free 
from  tendency  to  crack  or  "  blow."  The  following  results 
were  obtained  by  gauging  with  14  per  cent,  of  water  and 
allowing  the  test  pieces  to  harden  (1)  for  one  day  in  air 
and  the  remaining  time  under  water,  and  (2)  in  air 
only  : — 


Tensile  Strength. 

Kilos 

per  Sq.  Cm. 

Under  Water. 

In  Air. 

7  days 

28    „      

25 '45 
.32-10 
38-20 
42-70 

31-65 
37 '45 

CO    „      

45 '8.5 

90    „       

61-50 

Compressive  Strength.  Kilos,  per  Sq.  Cm. 


Tmitation  Terra  Cotta.     BiJhme.  Mitt.  Konig.  tech. 
Versuchs.  1892  4,  183—185. 

The  material  consists  of  a  mixture  of  gypsum,  brick-dust, 
and  slaked  lime,  and  is  used  for  ornamental  relief  work 
and  the  like.  The  tests  were  carried  out  in  the  manner 
adopted  at  the  testing  station  for  artificial  stones  : — 


Tensile 
Strength. 


Compressive 
Strength. 


Air-dried lO'SS 

Saturated  with  water i  8-68 

! 

Saturated  with  water  and  frozen—    I 

(].)  Inair lO'eo 

(2.)  Underwater '  10-75 


4(5  ■! 
.33-3 

38-S 
35-1 


The   specific   jrravity   was   1 '  1 1 1   and  the  abr.ision  test 
52-8  cc— B.  B. 
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On  Magnesia  Bricks.  C.  Bischof.  Oesterr.  Zeits.  fur 
Berg-  und  Hiittenwesen,  1893,  27;  Proc.  Inst.  Civil 
Eng.  Abs.  1893,  5. 

FoK  the  manufacture  of  magnesia  bricks,  the  material  most 
in  favour  at  present  is  the  magnesite  of  the  Veitschthal,  in 
Styria,  which,  although  less  pure  considered  as  a  source  of 
magnesia  than  the  same  mineral  from  the  island  of  Euboea, 
in  the  Greek  Archipelago,  has  nevertheless  the  property  of 
fritting  at  a  high  temperature  without  melting.  This  is 
due  to  the  presence  of  iron  and,  probably,  alumina  in 
small  quantity.  The  composition  of  the  two  substances, 
both  in  the  natural  and  burnt  states,  is  as  follows  :— 

Magxesite. 


Styrian. 


Greek. 


I  Per  Cent. 

Carbonate  of  ma^iesia 90'0  to  9G'0 

lime I  0-5    „    2-0 

iron \  3-0    „    G-Q 

SilicJi I  I'O 

Mauganous  oside i  0  •  5 

Calcined  ilagnesite. 

Magnesia ]  77'6 

Lime ~  '3 

I 

Ahmiina  and  ferric  oxide i  13'0 

Silica 1-2 


Per  Cent. 
94-«5 

4-40 

FeO  0-08 

0-52 

Water  0"  54 


S2-4»!— 95-36 
0-83— 10-92 
0-50—  3-5V 
0-73—  7-98 


The  calcination  is  effected  in  cupolas  with  a  silicious 
lining,  in  reverberatory  furnaces,  or,  best,  in  highly-heated 
gas-kilns,  the  nature  of  the  product  varying  with  the  amount 
of  heat  to  which  it  is  subjected.  At  a  red-heat  magnesium 
carbonate  is  decomposed  into  carbonic  acid  and  caustic 
magnesia,  which  resembles  lime  in  becoming  hydrated  and 
recarbonated  whtn  exposed  to  the  air,  and  possesses 
a  certain  plasticity,  so  that  it  can  be  moulded  when  sub- 
jected to  a  heavy  pressure.  By  long-continued  or  stronger 
heating  the  material  becomes  dead  burnt,  giving  a  form  of 
magnesia  of  high  density,  sp.  gr.  3-8,  as  compared  with  3-0 
in  the  plastic  form,  which  is  perfectly  unalterable  in  the  air 
but  entirely  devoid  of  plasticity.  According  to  Schlossing, 
a  mixture  of  two  volumes  of  dead-burnt  with  one  of  plastic 
magnesia  can  be  moulded  into  bricks  which  contract  but 
little  in  firing.  Other  binding  materials  that  have  been  used 
are  clay  up  to  10  or  15  per  cent.,  gas-tar,  perfectly  freed 
from  water,  soda,  silica,  vinegar  as  a  solution  of  magnesium 
acetate  which  is  readily  decomposed  by  heat,  and  carbonates 
of  alkalis  or  lime.  Among  magnesium  compounds  a  weak 
solution  of  magnesium  chloride  may  also  be  used.  For 
setting  the  bricks  lightly-burnt,  caustic  magnesia,  with  a 
small  proportion  of  silica  to  render  it  less  refractory,  is 
recommended.  The  strength  of  the  bricks  may  be  increased 
by  adding  iron,  either  as  oxide  or  silicate.  If  a  porous 
product  is  required,  sawdust  or  starch  may  be  added  to  the 
mixture.  When  dead-burnt  magnesia  is  used  alone,  soda 
is  said  to  be  the  best  binding  material.  According  to 
Lezius  the  average  composition  of  magnesia  bricks  in  use  is 
about — magnesia,  80*9;  silica,  4'8;  alumina,  i'G,  ferric 
oxide,  G-8;  lime,  6-5  per  cent.  When  a  magnesia  brick  is 
laid  upon  a  fire-brick  bed,  no  action  takes  place  below  about 
1,600 '  C,  but  above  that  point  combination  takes  place 
with  the  formation  Of  a  fluid  grey  slag,  which  rapidly 
perforates  the  fire-brick.  When  a  bed  of  pure  alumina  is 
used  the  resistance  is  somewhat  greater  but  not  much.  The 
resistance  to  slagging  from  the  ash  of  fuel  is  only  about 
one-haif  that  of  a  good  fire-clay  brick.  Upon  a  coke  or 
gas-carbon  bed,  pure  magnesia  may  be  heated  higher  than 
the  melting-point  of  platinum  without  showing  the  slightest 
sign  of  fusion,  but  in  the  presence  of  other  substances, 
fusible  combinations  are  more  or  less  readily  formed.  The 
fluxing  power  of  these  substances  is  as  follows  in  ascending 


order  :  alumina,  lime,  ferric  oxide,  silica,  and  phosphoric 
acid,  the  latter  substance  being  far  more  corrosive  in  effect 
than  silica.  A  mixture  of  pure  alumina  and  magnesia  in 
equal  parts  is  infusible  at  the  welding  point  of  malleable 
iron,  but  the  combination  is  rendered  easy  by  the  presence 
of  a  third  oxide. 

In  addition  to  their  principal  application  in  the  basic 
open-hearth  furnace  and  converter,  magnesia  bricks  have 
been  successfully  used  for  lining  kilns  for  cement-making 
and  in  burning  strontia  for  sugar  works,  and  also  in  lead 
and  antimony  smelting  works,  as  they  remain  perfectly 
tight  when  exposed  to  molten  lead,  which  readily  permeates 
ordinary  fire-bricks. 

PATENTS. 

Improved  Methods  of  Ufilisiiiff  Slag  made  in  couneelion 
ti)i!h  Iron  and  Steel  Furnaces.  C.  H.  Aston,  Middles- 
brough.    Eng.  Pat.  7473,  April  20,  1892. 

The  methods  patented  included  the  production  of  slag 
bricks  with  interlocking  projections  and  depressions,  of 
slag  bricks  with  a  glazed  surface,  of  blocks  and  supports  for 
railway  sleepers,  and  of  slag  sand  by  granulation  with  the 
water  from  the  tuyeres  of  the  blast  furnace.  The  heat  of 
molten  blast-furnace  slag  is  also  proposed  to  be  used  for 
steam  raising  and  like  purposes.  Other  products  claimed 
are  a  polishing  powder  from  slag  and  a  cement  to  be  cil'ed 
"  Chastonian  cement "  from  calcareous  slags  mixed  with 
magnesian  lime  and  hot-blast  stove  flue  dust  with  or  without 
a  little  plaster  of  Paris."— B.  B. 


Improved  Manufacture  of  Material  suitable  for  Building 
and  Architectural  Purposes  and  for  Ceramic  and  similar 
Wor/is.  2.1.  Laffout,  Paris,  France.  Eng.  Pat.  10,532, 
June  2,  1892. 

PvKE  plastic  fireclay  is  mixed  with  "  a  fusible  clay  (not  a 
marl),  slate,  sand,  or  such  rocks  as  obsidian,  syenite, 
basalt,  &c.,  in  proportion  to  be  determined  by  preliminary 
experiment  with  the  material  chosen.  The  raw  materials 
are  finely  powdered,  moistened,  and  thoroughly  mixed  and 
used  for  the  production  of  pipes,  bricks,  slabs,  &c.,  which 
are  moulded  in  the  usual  way.  The  goods  are  dried  and 
heated  gradually  to  a  temperature  of  1400^  C,  when  a  semi- 
fused  crystalline  product  is  obtained,  corresponding  in 
appearance  with  natural  igneous  rocks.  When  the  mixture  is 
not  made  homogeneous,  a  variegated  product  results. — B.  B. 


A  Process  fur  Hardening  and  Preserving  Natural  and 
Artificial  Stone  and  ether  like  Building  Material. 
W.  H.  Talbot,  Merton,  and  C.  H.  Venning,  Shortlands. 
Eng.  Pat.  11,766,  Jime  23,  1892. 

The  stone  is  thoroughly  dried  and  heated  to  a  temperature 
not  exceeding  250'  F.,  and,  after  cooling,  immersed  in  a 
solution  of  an  alkaline  silicate,  preferably  silicate  of  potash, 
(sp.gr.  1-3),  then  in  one  of  alum  or  aluminium  sulphate 
(1  lb.  per  gallon)  and  heated  to  350^  F.  for  several  hours 
with  subsequent  gradual  cooling, — B.  B. 


An  Artificial  Stone  Composition.  J.  E.  Keseling  and 
C.  Fuchs,  jun..  New  York,  U.S.A.  Eng.  Pat.  f4,33G, 
August  9,  1892. 

Calcixed  magnesia  fairly  free  from  lime  i.s  ground  and 
dissolved  in  hydrochloric  acid  (sp.  gr.  1-16)  until  a  neutral 
solution  of  magnesium  chloride  (34^  B.)  is  obtained.  A 
mixture  is  then  made  of  30  lb.  of  magnesia,  20  lb.  of 
magnesium  chloride,  70  lb.  dry  sharp  sand,  and  2  lb.  of 
asphaltum  dissolved  in  oil  of  turpentine.  The  sand  may  be 
replaced  by  ground  slate  or  similar  siliceous  material.  The 
proportion  of  asphaltum  varies  according  to  the  nature  of 
the  articles  to  be  made,  rising  to  a  maximum  in  the  case  of 
such  things  as  wash-tubs,  which  "  are  subjected  to  extreme 
changes  of  temperature."  The  mixture  can  be  moulded  and 
dried  and  the  excess  of  magnesium  chloride  may  be 
eliminated  by  treatment  in  a  bath  of  hot  water  or  in  a 
steam  bath  at  8—10  atmospheres  pressure.— B.  B. 


il 
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An  Artificial  Stone  Composition.  J.  E.  ICeseling  and 
C.  Fuchs,  Jim.,  Xew  York,  U.S.A.  Kng.  I'ut.  1G,3.VI, 
September  l.'J,  1892. 

Skvkntv  poiind-i  of  sand,  'M)  Ih.  of  inapnesia.  20  lb.  of 
magnesiinn  cbloridc  soUition  (32' — :in5.),  2  lb.  of  aspbaltiiin 
solution  (j  lb.  a<pliaUuni  m  1  gallon  of  oil  of. turpentine),  and 
3  11).  of  a  niixe  1  solution  of  albumin  and  casein  are  mixed  and 
used  in  the  formations  of  artificial  stone.  The  albumin 
solution  i.s  "  made  by  dissolving  i  oz.  yellow  egg  albumin 
in  24  lb.  pure  water  at  a  temperature  of  145"  F."  and  the 
casein  solution  "by  dissolving  \  oz. casein  and  Jf  oz.  cau?tic 
soda  in  2t  lb.  pure  water  at  a  temperature  of  14.5^  F.,  and 
the  two  solutions  are  used  in  proportions  varying  from  .3  2 
to4-l.— B.  H. 

Improveme)its  in  the  Manufacture  of  Artificial  Stone  and 
Apparatus  in  connection  therewith.  C.  George,  Berlin, 
Germany.     Eng.  Pat.  3338,  February  15,  1893. 

The  stone  is  made  on  a  frame  or  skeleton  of  ropes  or  coils 
of  jute,  hemp,  flax,  Indian  grass,  and  the  like,  tarred  or 
otherwise,  with  or  without  a  core  of  "  spring  steel  or  other 
metal,"  woven,  laced,  or  plaited  together.  The  rope  net- 
work is  wound  from  a  coil  on  to  a  cylindrical  drum  serving 
as  the  mould  of  the  finished  article  («?.,'/.,  a  drain  pipe)  and 
any  suitable  plastic  cementitious  material  applied  to  fill  up 
its  intestices,  the  outer  surface  being  trimmed  with  a 
scraper. — B.  B. 


X.-METALLURGY. 

Notes  on  Sampling.     H.  R.  Wood.     School  of  Mines 
Quarterly,  1892,13,  3G4. 

See  under  XXIII.,  page  547. 


On  Combustion  in  the  Hearth  of  the  Blast- Furnace. 
\V.  Van  Floten.  Stahl  und  Eisen,  1893,  26.  Proc.  Inst. 
Civil  Eng.  Abs.  1893,  62. 

The  experiments  recorded  in  this  paper  were  undertaken 
with  a  view  of  determining  whether  it  was  possible,  as  had 
been  supposed  by  some  smelters,  that  with  a  large  volume 
of  blast,  free  oxygen  might  pass  unchanged  into  the 
higher  regions  of  the  furnace,  and  so  become  a  source  of 
waste  by  the  premature  combustion  of  the  fuel.  For  this 
purpose  samples  of  gas  were  collected  from  nurcerous  points 
between  the  centre  and  the  circumference  of  the  hearth  of  a 
blast-furnace,  at  the  level  of  tuyere  centres,  and  in  planes 
25  in.  above,  and  7  to  8  in.  below  them,  and  the  propor- 
tion of  oxygen,  carbonic  acid,  carbonic  oxide  and  hydrogen 
in  each  was  determined  by  an  analysis  in  Thorner's  gas 
apparatus.  The  collecting  apparatus,  which  was  somewhat 
similar  to  that  used  by  Deville  in  his  experiments  on 
dissociation,  was  a  copper  tube  of  4  mm.  bore,  with  a  double 
water-jacket  formed  by  two  concentric  gas-pipes  of  f  and 
Ij-in.  diameter,  the  cooling-water  flowing  in  through  the 
smaller  tube  and  out  through  the  larger  one,  the  collecting 
end  of  the  copper  tube  being  turned  at  right-angles  to  and 
brought  Hush  with  the  surface  of  the  outer  jacket.  The 
length  of  the  tube  is  2,200  mm. ;  the  outer  end  is  provided 
with  a  strong  flanged  cover,  so  that  it  can  be  driven  in  to 
any  point  up  to  the  centre  of  the  hearth,  either  through  the 
centre  of  a  tuyere,  or  the  embrasure  of  the  bronze  water- 
casing  surrounding  it. 

The  furnace,  65  ft.  high,  19^  ft.  wide  in  the  boshes,  and 
9f  ft.  in  the  hearth,  is  blown  by  five  twyers  of  4-8  in.,  with 
blast  at  5  lb.  pressure,  heated  to  650^  or  750°  C.  when 
making  white  basic  iron  from  a  mixture  of  two  parts  of  ore 
and  1  part  of  mill  cinder,  yielding  42  per  cent.,  with  12-4 
cwt.  of  flux,  at  the  rate  of  130  tons  daily,  and  consuming 
coke,  with  9  to  10  per  cent,  of  ash,  at  the  rate  of  19 '4  to 
19  •  6  cwts.  per  ton  of  metal. 


When  a  greyer  pig  with  2  per  cent,  of  silicon  is  made,  the 
tuyeres  are  reduced  to  4-4  in.,  and  the  make  to  a  little  over 
100  tons,  while  the  coke  is  increased  to  about  20  cwt. 
Occasionally  a  white  steel  iron  or  semi-spiegel  with  5  per 
cent,  of  manganese  is  produced. 

In  all  40  analyses  have  been  made  of  gas  taken  with  the 
apparatus  during  a  period  of  7  months,  under  varying 
conditions  of  working,  and  the  results  are  given  in  a  tabular 
form,  which  cannot,  however,  be  usefully  reproduced  v/ithout 
the  figures  showing  the  locality  of  the  sample.  The  follow- 
ing table  contains  some  of  the  extremes  of  composition  : — 


So.     0 

CO,     CO      H    In     0 :  N                 Locality. 

1         1 

i         1 

2  'l3-0     6-01    0-0 

1          1 

0-75 

80-5 

I'cr 

Mille. 

236 

Middle  of  tuycre-eyc. 

11      0-0  i   0-0  37-0 

3-00 

60-0 

303 

Centre  point  of  hearth. 

10      0-0  13-5'   6-0 

0-25 

80-25 

205 

Xfcar  edge  of  tuyere-eye. 

31      0-0     0-0   33-75 
33      0-0     0-0   45-25 

1-75 
2-00 

61-5 
52-75 

262 
421 

Midway     between      two 

tuyeres. 
Close  to  wall  of  hearth. 

43  1   0-0  '  11-0   11-75 

2-00 

75-25 

224 

25  in.  above  Xo.  2. 

The  results  of  the  analyses  show  that  intense  combustion 
takes  place  at  the  point  of  admission  of  the  air  ;  but  that  it 
■  is  restricted  to  a  very  small  space,  as  although  the  blast  is 
supplied  at  a  speed  of  about  800  ft.  per  second,  the  extreme 
limits  at  which  free  oxj-gen  is  found  are  contained  within 
au  approximately  spherical  space,  which  does  not  extend 
more  than  24  in.  from  the  tuyere  centre  line,  or  25  in.  above 
it.  It  is  clear,  therefore,  that  waste  of  coke  bj'  combustion 
in  the  upper  part  of  the  furnace  by  excess  of  blast  passing 
the  tuyeres  unchanged  is  not  possible  under  the  ordinary 
condition  of  hot-blast  coke  or  charcoal  smelting,  whatever 
the  case  may  be  with  cold-blast. 

It  also  appears  that  the  first  use  of  the  blast  is  in  the 

j  maximum  oxidation  of   carbon,  i.e.,  to  carbon   dioxide,  the 

1   oxygen  being  entirely  consumed  before  there  is  anyproduc- 

i  tion  of  carbonic  oxide.     This  is  shown  by  the  circumstance 

[   that  oxygen  or  carbonic  oxide  are  only  found  together  in 

the    gas    under    exceptional     conditions,    which    may    be 

accounted  for  by  irregularity  in  the  pressure  of  the  air,  due 

to  the  pulsating  action  of  the  blowing  engine. 

Hydrogen  appears  to  be  universally  present  in  the  gas  in 
the  proportion  of  O'.o  to  4  or  5  volumes,  even  when  there  is 
a  notable  excess  cf  free  oxygen.  This,  probably,  results 
from  the  decomposition  of  water  vapour  in  the  blast,  and, 
together  with  that  derived  from  the  moisture  in  the  coke,  it 
passes  through  the  charge,  remaining  unchanged,  like 
nitrogen,  as  it  is  ultimately  found  in  full  in  the  waste  gases 
of  the  furnace  top. 

The  proportion  of  oxygen  to  nitrogen  in  the  gases  which, 
under  normal  conditions  should  be  265  to  1,000,  is  in  most 
of  the  samples  taken  from  the  hearth,  considerably  lower, 
being  in  one  instance  as  low  as  205,  showing  that  some  of 
the  air  is  consumed  for  other  purposes  than  the  oxidation 
of  coke,  that  is  in  the  fining  of  cast-iron  by  the  oxidation 
of  carbon,  silicon,  manganese,  iron,  and  phosphorus.  There 
must,  therefore,  be  both  oxidizing  and  reducing  regions  in 
the  hearth  at  the  same  level,  oxygen  and  carbonic  acid 
prevailing  in  the  former,  and  carbonic  oxide  in  the  latter. 
The  extent  of  such  oxidizing  areas  will  depend  upon 
intensity  of  combustion  and  volume  of  blast  supplied, 
diminution  of  the  latter,  and  increase  of  its  temperature, 
tending  to  diminish  their  size. 

To  show  that  oxidation  does  take  place  to  some  extent 
in  the  cast-iron  passing  the  tuyeres,  the  author  points  out 
that  the  bears  of  blast-furnaces  are  not  imperfectly 
carburized  masses  of  iron,  but  that  they  have  been  actually 
decarburized  and  come  down  melted  as  they  send  out 
branches,  filling  the  openings  between  the  hearth  bottom 
bricks,  showing  that  the  metal  has  been  perfectly  liquid. 
A  plate  of  such  metal  4  mm.  thick  was  found  to  contain — 
carbon,  0*04  ;  silicon,  0- 10  ;  manganese,  0-41  ;  j<hosphorus, 
0-33  per  cwt.     Such  a  material,   svhen  melted  at  a  high 
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temperature,  takes  up  carbon  very  rapidly,  and,  therefore, 
would  be  very  destructive  upon  a  carbon-lined  hearth- 
bottom  ;  but  with  grey  cast-iron,  high  in  silicon,  the 
oxidizing  action  is  mainly  confined  to  that  element,  and  the 
effect  upon  such  a  lining  would  be  less,  as  the  product 
would  contain  more  carbon. 

From  the  results  obtained  in  those  experiments,  the 
author  has  modified  the  opinions  that  he  formerly  expressed 
upon  the  subject  of  scaffolding  in  blast-furnaces,  as  it  is 
clear  that  the  descent  of  the  charge  cannot  be  assumed  to 
take  place  uniformly  over  the  whole  section  of  the  furnace. 

From  a  consideration  of  the  facts,  it  is  easy  to  see  that 
very  wide  furnaces  have  a  greater  tendency  to  scaffold  than 
narrow  ones,  and  also  that  when  it  is  necessary  to  diminish 
the  working  power  of  the  furnace  it  is  better  to  stop  up  one 
or  more  tuyeres,  continuing  to  blow  with  the  full  size  of  the 
reduced  number  rather  than  to  reduce  the  pressure  of  blast 
uniformly  over  the  full  number.  In  the  first  case  there 
will  be  fewer  funnels  formed  in  the  furnace,  but  they  will 
be  of  their  normal  size,  and  therefore  less  liable  to  disturb 
the  working  of  the  furnace  by  angular  fall  of  the  materials 
than  the  larger  number  of  smaller  ones. 


On  the  Hardeniny  of  Steel.  W.  Metcalf  and  J.  W. 
Langley.  •  Trans,  of  the  Amer.  Soc.  of  Civil  Fng., 
vol.  xxvii.  1892,  382.  Froc.  Inst.  Civil  Fng.  Abs. 
1893,  69. 

As  a  result  of  observations  and  experiments  described,  the 
following  working  hypothesis  is  offered  by  Mr.  Metcalf, 
with  which  both  authors  are  in  accord. 

The  solution  of  carbon  in  steel  above  the  point  of 
recalescence  is  practically  perfect,  unless  the  dose  of  carl  on 
is  ver}-  large.  At  and  below  that  point  the  excess  of  carbon 
tends  to  crystallise  out,  and  therefore  very  rapid  cooling  of 
the  steel  is  necessary  to  keep  it  in  solution.  Also  the 
formation  of  large  crystals  is  prevented,  and  onh-  small 
ones,  corresponding  to  the  refining  grain,  are  produced. 
This  disturbance  of  the  crystalline  force  results  in  violent 
molecular  stresses,  which  produce  hardness  in  a  manner 
analogous  to  cold-rolling  or  hammering.  The  function  of 
the  carbon  is  so  to  alter  the  ordinary  molecular  aggregation 
of  the  iron  that  this  strained  grouping  can  be  brought  about 
within  easily  managed  temperature  limits.  Similarly, 
annealing  is  a  partial  throwing  out  of  solution  of  previously 
dissolved  carbon. 

The  hardening  or  chilling  of  cast  iron  follows  the  same 
general  law,  only,  owing  to  the  greater  amount  of  carbon 
and  silicon  present,  the  cooling  must  take  place  from  the 
temperature  of  fusion. 

The  relation  of  carbon  to  melted  iron  is  one  which  lies  very 
near  the  border  line,  separating  tj-pical  chemical  combination 
from  typical  solution,  if  indeed  ^.ny  such  separation  exists. 
Hence  the  customarj'  terms  framed  to  denote  one  or  other 
of  these  states  do  not  adequately  express  the  shades  of 
difference  between  the  actual  phenomena  to  which  they  are 
applied. 


The  Precipitation  of  Tin  hy  Zinc.  A.  Harpf.  Oesterr. 
Zeits.  fiir  Berg-  und  Hiittenw.,  1892,  635.  Proc.  Inst. 
Civil  Eng.  Abs.  1893,  79. 

A  suBSTA>'CE  known  as  argentine  has  been  introduced  in 
Germany  for  making  the  so-called  silver  paper,  which  is 
used  instead  of  tin  foil  as  a  packing  material.  It  is  a 
finely-divided  form  of  metallic  tin,  also  known  as  tin  dust, 
of  such  a  texture  as  to  become  an  extremely  fine  powder, 
^hich  must  be  perfectly  uniform  in  grain,  of  a  bright 
metallic  grey  tint,  and  entirel}'  free  from  crystalline 
particles.  The  author  was  for  some  time  in  charge  of  a 
manufactory  of  this  article,  and  introduced  some  modifica- 
tions in  the  process,  which  are  described.  The  raw 
materials  of  the  manufacture  are  tin,  hj-drochloric  acid,  and 
zinc.  The  first  may  be  used  in  the  form  of  block  or  grain 
tin,  but  generally  waste  materials,  such  as  bearing-metal 
turnings,  which  are  obtained  from  railway  repairing  shops 
in  large  quantity,  are  preferred.  These  are  very  variable 
in  composition,  including  both  white  and  red  metal,  with 


the  proportion  of  tin  varying  from  27*6  to  74*5  per  cent. 
The  solution  is  effected  by  boiling  the  alloys  with  h3dro- 
chloric  acid  in  large  copper  vessels,  taking  care  to  keep  the 
stanniferous  material  in  large  excess,  under  which  condition 
the  copper  is  not  attacked,  while  the  greater  part  of  the  tin 
dissolves,  lead,  copper,  and  antimonj'  remaining  wholly-  or 
partially  undissolved.  The  solution  is  filtered  through  a 
layer  of  sand  in  a  hard- wood  tub  with  a  double  bottom, 
where  the  lead  chloride  contained  in  the  hot  liquor 
crystallises  out  on  cooling.  The  residues  are  passed  on  to 
another  establishment  to  be  used  in  making  copper  and 
antimony  preparations.  The  purified  solution,  consisting 
essentially  of  stannous  chloride,  v.-ith  traces  of  antimony, 
lead,  and  iron,  having  an  average  density  of  40'  B.,  corre- 
sponding to  about  23 "5  per  cent,  of  tin,  is  diluted  from  one 
to  two  hundred  times  its  volume  of  water,  and  transferred  to 
large  vats  in  which  plates  of  zinc  are  suspended,  when,  if 
all  conditions  are  right,  the  tin  precipitates  as  a  uniform 
grey  mass,  rendered  spongy  by  the  simultaneous  evolution 
of  hydrogen,  falling,  when  dried  and  rubbed  through  a 
sieve,  to  a  fine  dust.  The  precipitate  is  removed  every  day, 
fresh  liquor  is  added,  and  the  process  is  renewed  until  the 
zinc  chloride  solution  remaining  has  reached  a  strength  of 
20°  to  25'  B.,  when  it  is  removed  and  concentrated  to  50', 
corresponding  to  a  strength  of  52  per  cent,  of  chloride  of 
zinc.  This  is  readily  sold,  as  it  is  extensively  used  for 
preserving  railway  sleepers.  The  finished  product  should 
be  as  nearly  as  possible  pure  tin.  An  average  sample 
analysed  by  the  author  contained — hygroscopic  water,  0'83 
percent.;  lead,  0"60  percent.;  zinc,  0-83  per  cent.,  the 
remainder  being  tin,  with  small  traces  of  iron,  chlorine,  and 
antimonj". 

As  the  silver  paper  is  used  in  wTapping  up  provisions,  the 
tin  dust  used  in  its  preparation  must  not,  according  to 
the  sanitary  laws  of  the  German  Empire,  contain  more  than 
1  per  cent,  of  lead. 

In  the  year  1890  the  price  realised  varied  from  11.  to 
11.  10s.  per  cwt. 

Formerly  silver  paper  was  made  by  covering  ordinary 
white  paper  with  a  priming  of  white  lead  and  size,  upon 
which  either  silver  leaf  or  tin  foil  was  cemented.  At 
present  this  has  been  almost  entirely  replaced  by  argentine, 
which  is  made  to  adhere  to  the  paper  bj-  the  use  of  so- 
called  wax  solutions,  prepared  by  methods  which  are  kept 
secret.  According  to  the  author  the  methods  are  as 
follows  :  — 

In  the  first,  4  kilos,  of  wax  and  J  kilo,  of  potash  are 
boiled  with  50  kilos,  of  water,  and  the  melting  fluid  so 
produced  is  stiffened  to  a  thick  paste  by  stirring  the  tin 
precipitate  into  it. 

In  the  second,  75  litres  of  freshly  made  4  per  cent,  starch 
solution  are  mixed  with  750  grms.  of  a  wax  solution  pre- 
pared from  5  lb.  of  wax  and  li  lb.  of  potash  dissolved  in 
hot  water,  and  25  kilos,  of  argentine  are  added. 

The  paste  so  obiained  is  printed  by  rolls  on  to  paper, 
which  dries  to  a  dull  grey  tone,  but  becomes  bright  when 
burnished  by  passing  through  hot  calender  rollers,  when  it 
exactly  resembles  tin  foil. 


PATENTS. 


Improved  Methods  of  Utilising  Slag  made  in  connection 
with  Iron  and  Steel  Furnaces.  C.  H.  Aston,  Middles- 
brough.    Fng.  Pat,  7473,  April  20,  1892 

See  under  IX.,  page  520. 


Improvements  in  or  relating  to  the  Treatment  of  Silver 
Ores  containing  Zinc,  and  Gold  Ores  containing  Zinc. 
H.  A.  Penrose,  Swansea.  Eng.  Pat.  7832,  April  26, 
1892. 

One  part  of  powdered  anthracite  is  mixed  with  four  parts 
of  the  ore  containing  about  25  per  cent,  of  zinc  and  the 
mixture  roasted  on  the  bed  of  a  reverberatory  furnace, 
having  an  iron  bottom,  for  about  12  hours,  beginning  with 
a  low  temperature  and  finishing  at  bright  redness.     The  ore 
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is  then  treated  by  any  of  the  usual  methods  for  the  extrac- 
tion of  gold,  silver,  and  zinc.  By  this  method  of  roasting 
there  is  less  loss  of  gold  and  silver  than  in  the  ordinary 
roasting.— H.  K.  T. 

Improvements  in  or  relating  to  Aluminium  Solder.  A.  F. 
Boult,  London.  From  C.  Sauer,  Berlin,  Germany.  Eng. 
Pat.  Sool,  May  5,  1892. 

This  is  an  alloy  consisting  of  9  parts  of  aluminium,  1  to  3 
(or  even  1)  of  silver,  and  2  to  4  (or  even  .j)  of  copper.  A 
silver-copper-zinc-aluminium  alloy  and  a  silver-brass- 
aluminium  alloy  are  also  described ;  moreover,  the  zinc  ma}- 
be  replaced  by  cadmium  or  bismuth  or  a  fusible  alloy  such 
as  ".Wood's  metal."  A  small  proportion  of  gold  may  also 
be  add^d.- .'  In  making  the  alloys  the  copper  and  silver  are 
first ;Di,elted  together,  molten  aluminium  added,  and  solid 
zinc  then  dropped  in.  To  use  the  alloy  it  is  broken  up  and 
spread  between  the  surfaces  of  the  articles  to  be  soldered, 
previously  he.^ted  ;  these  are  then  pressed  together  with 
the  soldering-iron.  Xo  flux  is  required.  Directions  are 
also  given  for  soldering  aluminium  to  aiuminium,  bronze, 
iron,  or  platinum. — H.  K.  T. 


An  Improved  Metallic  Alloy.     C.  F.  Hengst,  Plumstead. 
Eng.  Pat.  £861,  May  10,  1892. 

This  is  an  alloy  containing  60  per  cent,  of  copper,  .38  per 
cent,  of  zinc,  and  2  percent,  of  aluminium.  These  metals 
are  melted  together  and  sodium  or  other  metallic  flux 
capable  of  oxidation  at  the  temperature  of  the  mixture  is 
stirred  in.  The  quantity  used  should  be  suflicient  to  flood 
the  surface  of  the  mixed  metals.  The  sodium  increases  the 
tenacity  of  the  alloy  and  prevents  deterioration  by  exposure 
to  air  or  sea-water.  The  degree  of  hardness  may  be  varied 
by  varying  the  proportions  of  the  ingredients.  The  alloy 
is  termed  "prometbium"  or  "titanic  metal." — H.  K.  T. 


Improvements  in  and  relating  to  Baths  for  Coating 
Metallic  riates.  W.  H.  Luther,  Glasgow.  Eng.  Pat. 
8932,  May  11,  1892. 
This  bath  consists  of  one  {j -shaped  vessel  placed  within 
another  so  that  a  {J -shaped  space  is  left  between  the  two, 
in  which  the  metal  is  melted.  The  bath  is  heated  by  the 
products  of  combustion  from  a  fire  or  an  oil-spray  burner, 
which  pass  through  flues  surrounding  the  outer  vessel  to 
the  inside  of  the  inner  vessel,  and  thence  to  the  chimney. 
The  metal  sheets,  which  may  be  30  ft.  in  length,  are  drawn 
into  the  bath  by  a  pair  of  rollers  and  are  guided  through  it 
by  curved  guide-pieces.  The  bath  may  contain  two  metals 
such  as  lead  and  spelter  floating  one  on  the  other  and 
covered  with  sal-ammoniac.  The  area  of  molten  metal 
exposed  to  the  air  is  small. — H.  K.  T. 


Improvements  in  Coating  Iron  and  other  Metals  ivith  Lead, 
and  in  the  Alloying  or  Treating  of  Lead  to  render  it 
suitable  for  this  purpose.  F.  G.  Bates,  Philadelphia, 
f  .S.A.,  and  W.  K.  Renshaw,  Stoke-on-Trent.  Eng.  Pat. 
10,4.59,  June  1,  1892. 

To  100  lb.  of  lead  are  added  5  lb.  of  aluminium,  2  oz.  sal- 
ammoniac,  -|  oz.  arsenic,  ^  cz.  of  borax  or  1  lb.  of  alum, 
and  1  lb.  of  cryolite.  The  alloy  of  lead,  aluminium,  and 
arsenic  gives  a  harder  and  more  firmly-adhering  coat  than 
is  obtained  in  the  ordinary  process.  The  plates  to  be 
coated  are  cleaned  and  passed  through  the  bath  in  the  usual 
way.— H.  K.  T. 


Improvements  in  the  Manufacture  of  Wrought  Iron. 
J.  Lakin,  Wolverhampton.  Eng.  Pat.  10,756,  June  7, 
1892. 

Three  cwt.  of  cast-iron  swarf,  4  cwt.  of  iron  scale,  such  as 
that  from  ironworks,  forges,  tube-works,  &c.,  and  1  cwt. 
of  coke-dust  are  intimately  mixed  and  introduced  into  a 
puddling  fiurnace.     As  the  surface  cakes  it  is  removed  t<? 


one  side  until  the  whole  charge  has  become  caked  into  a 
mass  resembling  coke.  It  is  then  balled  up  and  rolled  into 
bars.  The  advantage  of  the  process  is  that  a  larger  yield 
of  iron  is  obtained  from  a  mixture  of  cast-iron  swarf  and 
scale  oxide  than  from  iron  swarf  alone,  there  being  in  the 
former  case  a  gain,  in  the  latter  a  loss,  of  25  per  cent.  The 
charge  is  best  worked  in  a  furnace  having  two  doors.  The 
cinder  produced  is  suitable  for  fettling  puddling  furnaces. 
— H.  K.  T. 

Improvements  in  E.rtracting  Silver  and  certain  Base 
Metals  from  Ores  or  Compounds  containing  the  same. 
J.  D.iviJ,  Llwyndu.     Eng.  Pat.  12,492,  July  6,  1892. 

Okes  containing  silver,  copper,  zinc,  and  lead  combined 
with  sulphur  are  heated  in  a  closed  vessel  whereby 
scintillation  in  the  subsequent  calcining  is  avoided.  After 
calcini.ig  they  are  extracted  first  with  dilute  sulphuric  acid 
and  then  with  calcium  acetate.  On  mixing  the  two  extracts 
silver  and  lead  are  precipitated  and  are  recovered  in  the 
usual  way.  Copper  is  then  precipitated  in  the  metallic 
state  with  zinc,  after  which  the  solution  is  neutralised  with 
ammoniacal  liquor  from  gasworks,  and  the  zinc  precipitated 
with  sulphuretted  hydrogen,  the  sulphide  of  zinc  being 
collected  for  the  production  of  spelter.  Finally  the 
solution  of  ammonium  sulphate  is  evaporated  to  the 
crystallising  point,  the  sulphuric  acid  used  and  that  pro- 
duced in  the  calcination  being  in  this  waj-  recovered.  The 
residue  left  from  the  ore  after  extraction  can  be  smelted  in 
the  usual  way.— H.  K.  T. 


Process  for  Production  of  Metallic  Antimony.  C.  D, 
Abel,  London.  From  Pi.  Koepp  and  Co.,  Oestrich,  Ger- 
many.    Eng.  Pat.  12,733,  July  11,  1892. 

AxTijioxT  ores  in  a  sufficiently  pulverised  condition  are 
treated  with  a  solution  of  a  ferric  salt,  whereby  the  anti- 
mony is  dissolved  out  in  accord?-nce  with  the  equation — 

6FeCl3  +  SbaSa  =  6FeCU  +  SSbCls  +  3S 

Some  hydrochloric  acid,  or  better,  sodium  chloride,  is  then 
added  and  the  liquor  electrolysed.  Metallic  antimony  is 
deposited  on  the  cathode  whilst  the  ferrous  chloride  passes 
to  the  anode,  where  it  is  oxidised  and  becomes  ready  for 
use  over  again.  The  anodes  and  cathodes  may  be  com- 
posed of  lead.  The  bath  is  heated  to  50"  C,  and  is  kept  in 
motion  by  suitable  agitation.  If  the  metal  be  required  in  a 
coherent  form  a  current  of  about  40  amperes  per  square 
metre  may  be  employed  (this  Journal,  1893,  273). 

—  tl.  K.  T. 

Improved  Construction  of  Converters  for  Smelting  Copper. 
C.  Vattier,  Santiago,  Chili.  Eng.  Pat.  3107,  February 
11,1893. 

This  is  a  device  for  protecting  the  linings  of  converters 
used  in  the  treating  of  copper,  and  consists  in  the  employ- 
ment of  a  water-jacket  in  the  neighbourhood  of  the 
tuyeres  and  the  ends  of  the  cylindrical  converter.  In  this 
way  undue  cooling  of  the  mass  is  avoided,  whilst  the  only 
repairs  required  are  those  which  can  be  carried  out  whilst 
the  apparatus  is  in  operation.  The  water-jacketing  consists 
of  copper  tubes  conveying  water  embedded  in  the  lining  of 
the  converter,  one  set  of  horizontal  tubes  covering  a  space 
extending  0-4  metre  above  and  below  the  tuyeres,  another 
set  of  nearly  circular  tubes  being  placed  in  each  end. 

— H.  K.  T. 


Improvements  in  Compounds  for  Converting  Iron  or  Low- 
grade  Steel  into  High-grade  Steel  by  the  Cementation 
Process.  F.  G.  Bates,  Philadelphia,  U.S.A.  Eng.  Pat. 
3586,  February  17,  1893. 

This  invention  is  an  improvement  on  a  previous  one  (Eng. 
Pat.  7820  of  1890;  this  Journal,  1890,  811)  and  consists  in 
the  addition  of  manganese  or  nickel  oxide  to  the  previously 
patented  mixture  for  converting  iron  into  Jteel  by  the 
cementation  process.  The  mixture  for  converting  Bessenrer 
billets  into  high-grade  steel  now  stands  as  follows  : — 90 
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parts  of  carbon,  10  of  cryolite,  20  of  black  oxide  of  man- 
ixauese,  2  of  salt  or  saltpetre,  10  of  hydrated  lime,  and  10 
of  crround  alum.  V>'hen  a  nickel  steel  is  required  the 
mauganese  may  be  wholly  or  partly  replaced  by  nickel 
oxide.  The  operation  is  carried  out  in  the  usual  way.  The 
nickel  steel  produced  from  Bessemer  and  open-hearth  steel 
is  suitable  for  armour  plates  and  projectiles. — H.  K.  T. 


A    Process  for   Freeing    Copper  from    Arsenic.      F.   B. 

Stone,  Belvedere.  Eng.  Pat.  4251,  February  27,  1893. 
Copper  containing  arsenic  is  melted  in  a  reverberatory 
furnace  and  is  freed  from  iron,  lead,  and  zinc  in  the  usual 
way,  if  necessary.  It  is  then  allowed  to  oxidise  until  it  is 
brittle  and  gives  a  dull  red  fracture,  when  sodium  or  potas- 
sium carbonate,  hydrate,  or  nitrate  is  added  in  amount  equal 
to  10  times  the  weight  of  the  arsenic.  The  metal  is  kept 
molten  and  in  contact  with  the  flux  for  20  or  30  minutes, 
and  is  then  cast  into  pigs,  care  being  taken  that  the  slag 
does  not  run  with  the  metal,  as  the  arsenic  in  the  slag  would 
be  reduced  in  the  subsequent  refining  process.  The  copper 
is  afterwards  refined  or  poled  in  the  usual  waj-.  When  the 
percentage  of  arsenic  is  less  than  1  per  cent,  the  amount  of 
alkaline  salt  added  is  the  same  as  if  1  per  cent,  were  present. 

— H.  K.  T. 


XI.-ELECTRO-CHEMISTEY  AND  ELECTEO- 
METALLURGY. 

Voltaic  Cells  with  Fused  Electrolytes.     J.  Brown.     Proc. 
Royal  Soc.  52,  75— 91. 

Considerable   discrepancies  exist   between  the    observed 
values  of   the   electromotive   forces   of  ordinary  forms    of 


voltaic  cells  and  the  theoretical  values  as  computed  by 
Thomson's  law.  The  author  attributes  this,  to  some  extent, 
to  a  possible  action  of  the  solvent  itself  as  an  electrolyte, 
to  the  formation  of  insoluble  films  (e.;/,,  oxides  or  hydrogen), 
and  to  the  uncertainty  of  calculations  involving  heats  of 
solution  of  the  products  of  the  voltaic  action.  He  was, 
therefore,  led  to  the  consideration  of  a  simple  form  of  cell 
in  which  the  liquidity  of  the  electrolyte  was  produced  by 
fusion.  The  possible  number  of  such  cells  is  limited  bj'the 
fact  that  the  electrolytes  must  be  fusible  at  reasonable 
temperatures,  and  that  the  boiling  point  of  any  component 
must  not  be  below  the  fusing  point  of  the  electrolyte  in 
contact  with  it.  The  author  decided  to  begin  with  chlorides 
as  the  most  convenient. 

The  cells  were  of  the  two-fluid  type,  the  outer  cell 
consisting  of  a  \/-tube  of  hard  glass,  one  limb  of  which  was 
longer  than  the  other  and  by  which  the  cell  was  supported. 
This  tube  contained  one  of  the  chlorides  into  which  dipped 
the  appropriate  metal ;  the  bend  of  the  tube  could  be  heated 
as  desired  by  Bunsen  burners.  The  second  cell  consisted  of 
another  tube  the  lower  end  of  which  was  plugged  with 
asbestos  to  act  as  a  porous  partition.  In  this  tube  was 
placed  the  second  chloride  and  its  appropriate  metal,  and 
the  tube  was  then  placed  in  the  shorter  limb  of  the  V-tube. 
In  making  the  observations  the  metals  were  first  connected 
up  to  the  electrometer  and  then  inserted  into  their  respective 
chlorides,  and  the  deflexion  was  noted.  The  deflexion  was 
again  noted  after  about  five  minutes.  The  metals  were  then 
taken  out  and  cleaned  for  a  fresh  set  of  observations,  and 
the  mean  of  a  number  of  such  observations  was  taken  as 
the  true  value.  The  author  gives  several  tables  showing  his 
results,  which  are  nearer  to  the  theoretical  values  than  tho.^e 
of  the  same  combinations  in  aqueous  solutions.  As  a 
comparison  he  takes  the  following  numbers  (in  volts)  for 
metals  in  aqueous  solutions  of  their  chlorides,  from  Wright 
and  Thompson. 


Wright  .and  Thompson.    Metals  in  Aqueous 
Solutions  of  their  Chlorides. 


Metals  in  fused  Chlorides. 


Calculations.      Observations. 


Diflerence. 


Calculations.    \  Observations.        Difference. 


Miignesimn  I  zinc   I  1'634 

Ma,!»nesiuin  I  cadmium I  2'000 

Aluminium  |  zinc I  1  'flOS 

Aluminium  1  cadmium Vi'i 


0-702 

1-030 

■  0-280 

0-05 


0-932 

0-070 
1-288 
1-.321 


1-07 
1-15 
0-20 

0-28 


0-87 
1-17 
0-17 
0-44 


0-20 
-0-03 

0-03 
-0-16 


The  author  finds  that  the  electromotive  forces  of  cells 
containing  pairs  of  the  metals,  tin,  lead,  and  zinc,  come  out 
nearest  to  the  theoretical  values.  The  values  obtained  for 
other  metals  did  not  agree  so  closely,  but  can  be  brought 
into  agreement  by  applying  constant  corrections,  one  for 
each  metal,  and  the  author  attributes  these  corrections  to 
the  high  temperatures  of  the  cells  as  compared  with  the 
temperatures  for  which  the  recognised  heats  of  combination 
are  true. 

Four  of  the  cells  were  tested  by  passing  currents  through 
them  in  both  directions  alternately  and  EOtlug  the  electro- 
motive force  after  each  current.  It  was  found  that  pola- 
risation was  practically  absent  except  In  the  case  of  the 
zinc-silver  element— D.  E.  J. 


Electro-Chemical  Effects  on  Magnetising  Iron.  Part IV. 
T.  Andrews.  Proc.  R.  Soc.  52,  114—117.  (See  this 
Journal  1892,  527  and  609.) 

Influence  of  Magnetisation  on  Corrosion  of  Steel. — During 
the  progress  of  the  electrical  portion  of  the  author's 
research,  described  in  previous  papers,  numerous  gravimetric 
experiments  were  carried  out  with  the  object  of  determining 
the  influence  of  magnetisation  on  the  corrosion  of  iron  and 
^teel,  the  corrosive  fluid  being  a  solution  of  cuprlc  chloride. 
The  following  was  the  method  of  investigation  : — Pairs  of 
steel  bars  were  cut  adjacently  from  a  long,  highly  polished 
steel  rod,  so   as   to  be   as  nearly  as  practicable   alike  in 


structure  and  composition,  one  of  the  bars  being  magnetised 
and  the  other  remaining  unmaguetised.  Each  bar  was 
accurately  weighed  and  they  were  then  placed  in  equal 
(juantitles  of  cuprlc  chloride  solution  contained  in  beakers 
of  the  same  diameter  and  cubic  capacity,  the  beakers  being 
a  considerable  distance  apart.  On  the  completion  of  the 
period  of  immersion  each  bar  was  taken  out  of  the  solution, 
and  the  deposited  copper,  which  was  generally  found 
surrounding  the  bar  In  the  form  of  a  compact  hollow 
cylinder,  was  drawn  off.  The  remains  of  the  steel  bar 
were  then  carefully  washed,  dried,  and  weighed.  A  fresh 
pair  of  polished  steel  bars,  one  magnetised  and  one 
unmagnetised,  were  prepared  for  each  experiment.  The 
table  Iselow  shows  some  of  the  results. 

The  cuprlc  chloride  solution  was  prepared  by  dissolving 
4  ounces  of  crystallised  cuprlc  chloride  in  20  fluid  ounces  of 
water,  each  steel  bar  being  imn;ersed  In  the  same  quantity 
of  solution.  The  steel  bars  were  not  highly  magnetised,  and 
the  period  of  Immersion  was  purposely  made  somewhat  long 
with  the  object  of  studying  the  effect  of  magnetisation  on 
general  corrosion,  the  immediate  effect  having  been  noticed 
in  previous  experiments.  The  results  indicate  that  magneti- 
sation exerts  a  small  but  noticeable  effect  (about  3  per 
cent.)  on  the  corrosive  action  of  copper  salts  on  iron  and 
steel,  probabl}'  due,  in  the  author's  opinion,  to  local  currents 
set  up  by  magnetisation  between  the  central  and  polar 
portions  of  the  bars,  giving  rise  to  greater  chemical 
activitv. 
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Influence  op  Maonktisation  on  Corrosion  op  Stekl. 


Size  of  Bars. 


Inch. 
Il 

3 

;5 
a 

3 

i 
i 

•ti 
1 


DiaiTlctci-. 

Incli. 
()-2<J(i 

0'29li 

()-21M'. 

ii-2:ir, 

0-200 

0'2!t;) 

0-2;).; 

0-250 
0-250 
0-25U 
0-301 
0-200 


Quantilyof 
Solution. 


Oz. 

10 


Loss  ill  Weiffht, 
I'nniaKni'tised 


Grains. 
•217-00 


Lo-s  iiiWoiKht, 

Magnetised 

Bar. 


10 

153-00 

10 

211-30 

10 
Gi-s. 
4000 

112-1I1 
179-80 

4000 

200-38 

■1000 
Oz. 
10 

189-03 
•221-20 

10 

219'53 

10 

229-10 

10 

23; -7t 

(Jrs. 
1200 

210-02 

Averaso  of  29  expei 

imt-nts 

Inpi-oascd  Lo^s  in 

■NVViifhtof  tlie 

Mat?"elis"d 

Bar. 


Grains. 
200-00 

Pi-i-  Cent. 
5-27 

167-10 

9-41 

217-90 

2-73 

122-85 

8-80 

187-34 

4-19 

-200-85 

0-23 

190 -.54 

0-so 

227-40 

2-80 

222-14 

1-19 

230-22 

0-30 

237-19 

0-19 

217-08 

0-21 

— D.  E.  J. 


PATENTS. 

Improvements  in  the  Method  and  Process  for  ihe  Hecovery 
ofTinfrom  Tinned  I'late  and  other  Sonrces.  M.  Kamos- 
Garcia,  Greenwich.  Eog.  Pat.  18,726,  November  19, 
1890.     Second  Edition. 

The  improvements  relate  to  the  chemical  treatment  applied 
to  the  cuttings  in  order  to  clean  them  and  separate  the  tin, 
to  the  electrical  treatment  of  the  liquids  containing  tin  in 
Folutiou,  and  to  the  preparation  wliich  the  iron  undergoes  on 
leaving  the  baths.  The  tins  and  cuttings  are  first  subjected 
to  a  roasting  process  to  free  them  from  grease,  and  are  then 
treated  in  vats  with  a  solution  of  ferric  chloride  at  a  boiling 
temperature  to  dissolve  off  the  tin.  This  ferric  chloride  is 
preferably  prepared  by  electrolysis.  When  the  vats  contain 
at  least  10  per  cent,  of  their  weight  in  tin  the  liquid  is 
filtered  either  through  fine  sand  or  through  bags  of  felt, 
and  ordinary  crystallised  carbolic  ("  phenic  ")  acid  is  added 
in  the  proportion  of  500  grms.  to  each  1,000  kilos,  of  the 
liquid,  and  sulphuric  acid  (sp.  gr.  1 -84)  in  the  propoi'tion 
of  1,000  grms.  to  1,000  kilos.  The  liquid  is  now  transferred 
to  the  depositing  baths,  and  electrolysed  until  the  amount 
of  tin  in  solution  has  fallen  to  4  per  cent.,  when  the  process 
is  stopped,  the  liquid  run  off,  and  the  recovered  lin  washed 
and  cast  into  ingots.  The  iron  from  which  the  tin  has  been 
removed  is  packed  ready  for  transport  after  it  has  been 
washed  and  dipped  in  caustic  soda  or  similar  solution. 

—  G.  H.  R. 


Improvements  in  and  relating  to  the  Maynifacture  or 
Production  of  Chlorine  and  Sodium  Amalgam. 
J.  Greenwood,  London.  Eng.  Pat.  .5990,  April  7,1891. 
Tiiu  cylindrical  containing-vessel  of  iron  forms  the  cathode 
of  an  electrolytic  cell,  a  central  insulated  rod  of  carbon 
with  a  copper  core  (as  described  in  Eng.  Pat.  18,990  of 
1890;  this  Journal,  1801,  642)  being  used  as  the  anode. 
A  porous  partition,  of  the  fame  character  as  that  described 
in  the  above-mentioned  patent  divides  the  cell  into  two 
compartments.  Both  compartments  are  scaled,  but  have 
pipis  entering  them;  those  in  the  anode  compartment 
serving  to  convey  a  constant  stream  of  sodium  chloride 
tlirough  it,  and  those  in  the  cathode  compartment  supplying 
it  with  mercury. — E.  T. 


An  Improvement  in  the  Manufacture  of  Tubes  hj  Electro- 
lysis. E.  E.  and  A.  S.  Elmore,  Leeds.  Eng.  Pat.  5107, 
March  23,  1891. 

The  inventors  claim  three  methods  of  loosening  tubes 
electrolytically  deposited  on  mandrils  (this  Journal,  1887, 
833). 

i.  By  subjecting  the  thin  shell  first  deposited  to  the 
pressure  of  a  roller,  thus  stretching  all  of  it  except  a  part  at 
the  end,  so  that  after  depositing  to  the  required  thickness 
and  "  parting  off  "  the  unstretched  portion,  the  tube  can  be 
removed. 

ii.  By  exhausting  the  air  from  a  thin  hollow  mandril, 
thus  causing  it  to  shrink  from  the  tube  deposited  upon  it. 

iii.  By  subjecting  the  mandril  to  internal  pressure  before 
depositing  upon  it,  and  after  deposit  relieving  the  pressure 
within  so  that  it  shrinks  from  the  tube. — J.  C.  C. 


Method  of  and  Means  for  Renewing  or  Repairing  the  Fila- 
ments of  Incandescent  Electric  Lamps.  H.  Chapman, 
Morley.     Eng.  Pat.  5947,  April  7,  1891. 

The  lamp  is  opened  at  the  bottom  (uncapped  end)  and  a 
little  joint-making  paste  of  the  usual  character  introduced 
to  cement  the  broken  parts  together.  The  joint  is  then 
carbonised  by  "arcing"  on  to  it  from  an  electrode  intro- 
duced from  the  bottom  of  the  lamp.  If  desired  the  old 
filament  may  be  removed,  the  bulb  cleaned  out,  and  a  new 
filament  introduced  and  attached  by  the  above  process. 
The  opening  at  the  bottom  is  drawn  out  again  and  the 
lamp  exhausted  and  sealed  in  the  usual  way.  Special 
tools  for  the  above  processes  are  illustrated  in  the  specifi- 
cation.— E.  T. 


Improvements  in   Electro-depositing    Copper,    Brass,   and 

JBronze,  parts  of  which  Improvements  are  also  applicable 

to    other  Electrolytic  Purposes.     W.    H.     Walenn    and 

J.  A.  Timmis,  London.     Eng.  Pat.  G029,  April  8,  1891. 

A    B.VTii  suitable  for  the    deposition  of   the   above-named 

materials  on  iron  or  similar  metals  is  prepared  by  the  use 

of  potassium   cyanide  containing  only  40  per  cent,  of  real 

cyanide — this   particular    strength    being   specified  as    an 

essential  to  the  invention — and  mixed  with  stated  proportions 

of    ammonium    tartrate    and    ammonio-cupric    oxide,    all 

specially    prepared.     The  ammonium  tartrate  is  made  by 

the   addition  of  ammonia  water  to  tartaric    acid  until  the 
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precipitate  at  first  formed  is  re-dissolved  and  the  solution 
has  become  slightly  alkaline.  The  ammonio-cupric  oxide 
is  prepared  from  hydrated  copper  oxide  freshly'  precipitated 
by  a  slight  excess  of  caustic  potash.  The  whole  preparation 
of  the  bath  is  made  with  the  ingredients  cold,  but  the 
electrolyte,  charged  with  copper  to  the  extent  of  two  or 
three  ounces  per  gallon,  is  used  at  a  temperature  of  about 
130°  F.     See  the  following  abstract.— E.  T. 


Improvements  in  Electro-deposititig  Copper,  Brass,  and 
Bronze.  W.  H.  Walenn  and  J.  A.  Timmis,  London. 
Eng.  Pat.  C030,  April  8,  1891. 
The  bath  is  made  up  as  in  Eng.  Tat.  6029  of  1891— 
abstracted  above — but  by  the  addition  of  ammonia  can  be 
worked  cold.  The  proportions  for  copper  are,  per  gallon, 
2  lb.  of  40  per  cent,  cyanide,  1  oz.  of  tartrate  and  5  oz. 
ammonio-cupric  oxide.  The  bath  is  to  be  charged  with 
copper  electrically  by  the  use  of  a  large  anode  and  a 
small  cathode,  and  more  ammonio-cupric  oxide  added  till 
the  solution  becomes  of  a  clear  sea-green  colour;  6  oz. 
of  ammonia  water  are  then  added  and  the  solution  used 
in  a  closed  bath.  The  deposit  is  said  to  be  tough,  homo- 
geneous, oon-porous,  bright,  and  adhesive.^E.  T. 


Improvements  in  the  Process  of  Coating  or  Cleaning  Metals. 
K.  Heathfield,  Uarlaston.     Eng.  Pat.  9757,  June  9,  1891. 

SupPLKMEXTARv  to  Eng.  Pat.  500  of  1891  (this  Journal, 
1892,  443).  Plates  requiring  to  be  cleaned  for  galvanising 
or  otherwise  coating,  are  made  anodes  in  a  suitable  solution. 
To  keep  this  solution  acid,  supplementary  anodes  of 
carbon  or  other  insoluble  material  are  employed.  These 
cause  more  iron  to  be  deposited  on  the  cathodes  than  is 
dissolved  from  the  anodes,  and  the  solution  therefore 
becomes  more  acid.  Such  anodes  are  not  of  course  used 
if  the  solution  is  already  sufficiently  acid. — E.  T, 


A  Machine  for  Separating  Magnetic  Iron  Sand  from  Gold, 
Titanium,  and  other  Foreign  Matter,  for  the  purpose  of 
Obtaining  these  for  Use.  W.  C.  Alexander,  Barnstaple. 
Eng.  Pat.  10,338,  June  18,  1891. 
The  material  to  be  operated  upon  is  introduced  with  plenty 
of  water  into  a  vertical  revolving  cylinder  in  which  are 
placed  any  convenient  number  of  electro-magnets.  In  the 
wash  of  the  material  the  magnetic  particles  are  thrown 
outwards  by  centrifugal  force  and  coming  in  contact  with 
the  poles  of  the  magnet  adhere  firmlj-  thereto,  while  the 
non-magnetic  matter  is  not  of  course  attracted.  Various 
devices  are  described  for  making  the  apparatus  self-acting. 
The  magnets,  having  collected  a  certain  quantity  of  matter, 
overbalance  a  counterpoise,  and,  descending,  open  a  series 
of  valves  for  the  admission,  &c.  of  more  matter  ;  and, 
tinallj",  their  own  circuit  being  automatically  broken,  release 
the  magnetic  matter  clinging  to  them  and  allow  it  to  fall 
into  a  hopper  below,  while  they  themselves  ascend  to  their 
original  position  for  the  whole  series  of  operations  to  start 
anew.- — E.  T. 


Improvements  relating  to  the  Coating  of  Articles  ivith  a 
New  Metallic  Alloy  by  Electro-Deposition.  The  London 
Metallurgical  Company,  Limited,  and  S.  O.  Cowper-Coles, 
London.     Eng.  Pat.  1391,  January  23,  1892, 

The  metal  plate  is  an  alloy  of  zinc,  cadmium,  and  silver,  or 
simply  of  cadmium  and  silver.  The  cadmium,  if  present 
to  the  extent  of  25  to  35  per  cent.,  prevents  the  silver  from 
tarnishing  so  rapidly  as  is  usual.  For  a  cheaper  metal  as 
much  as  90  per  cent,  of  the  baser  metals  may  be  employed. 
The  electrolyte  is  cadmium  cyanide  dissolved  in  a  slight 
excess  of  potassium  cyanide  and  mixed  with  a  small 
quantity  of  a  solution  of  silver  cyanide  in  potassium  cyanide. 
The  anode  is  an  alloy  of  approximately  the  same  proportions 
as  are  desired  in  the  deposited  metal. — E.  T. 


Improvements  in  the  Art  of  Producing  Insoluble  Chlorides 
hired  from  the  Metals.  S.  C.  C.  Curric,  Philadelphia, 
U.S.A.     Eng.  Pat.  212,  January  5,  1892. 

The  metal,  the  chloride  of  which  is  to  be  obtained,  is  made 
the  anode  in  a  cell  containing  a  suitable  neutral  electrolyte. 
Thus  calomel  may  be  produced  by  using  mercury  as  anode 
in  a  neutral  solution  of  zinc  chloride,  to  which  may  be  added 
a  little  sodium  or  potassium  chloride  to  increase  the  conduc- 
tivity of  the  solution,  using  a  zinc  plate  as  cathode.  The 
chlorine,  which  is  produced  by  electrolysis  is  not  liberated, 
but  combines  with  the  mercury. — E.  T. 


Improvements  in  or  relating  to  the  Electric  Treatment  of 
Metal  or  other  Bodies.  C.  H.  Hobo  and  E.  A.  C. 
Lagrange,  Brussels,  Belgium.  Eng.  Pat.  7226,  April  14, 
1892. 

AccoEDixG  to  this  invention  the  heat  generated  at  the  point 
of  contact  between  a  solid  and  liquid  conductor,  or  two 
solids  and  a  liquid,  is  applied  to  the  treatment  of  metals  in 
certain  operations  such  as  soldering,  forging,  hammering, 
and  the  like,  in  which  it  is  required  that  a  high  temperature 
should  be  attained  at  certain  points.  One  electrode  is  large 
and  fixed  ;  the  other,  which  is  movable,  is  the  body  to  be 
heated,  and  only  such  portion  of  it  as  it  is  desired  to  heat  is 
immersed,  and  generally  speaking  it  is  preferable  that  the 
body  to  be  heated  should  constitute  the  negative  electrode. 
Any  suitable  liquid  may  be  emploj-ed, — G.  H.  K. 


Improvements  in  Apparatus  or  Means  for  Hardeyiiny  and 
Tempering  Metals.  W.  Holland,  Birmingham.  Eng. 
Pat.  8393,  May  4,  1892. 

This  invention  relates  to  apparatus  for  hardening  and 
tempering  steel  and  iron  article."-  such  as  umbrella  ribs, 
knitting  pins,  cycle  spokes,  &c.,  electrically,  the  current 
passing  through  the  article  or  articles  under  treatment,  and 
the  conducting  parts  of  the  machine  either  in  series  or  in 
parallel,  and  these  articles  themselves  form  the  contacts. 
The  machine  or  apparatus  consists  essentially  of  three 
parallel  discs,  disposed  at  suitable  distances  apart,  and 
collectively  made  fast  to  a  turning  axis,  which  is  driven  from 
any  source  of  power.  The  discs  are  insulated  from  metallic 
contact  with  the  gripping  and  other  appliances  carried  by 
them,  whilst  one  of  the  three  forms  a  carrier  for  resistance 
Ci-.ils,  which  keep  the  current  constant  in  the  event  of  a  wire 
or  other  article  being  omitted  in  the  feed.  The  lower 
portions  of  the  discs  and  the  gripping  levers  carried  by 
them  are  immersed  within  a  tank  of  oil  or  other  cooling 
liquid,  which  reduces  the  wires  from  a  maximum  to  a 
minimum  temperature,  and  the  wires,  on  their  recedence,  are 
again  heated  to  a  known  temperature,  according  to  that 
required,  and  are  then  allowed  to  fall  out  of  position  or  are 
ejected.— G.  H.  K. 

Improvements  in    Secondary   Batteries.      E.    Freund  and 
L.  Bristol,  London.      Eng.  Pat.  10,388,  May  31,  1892. 

The  principal  objects  of  this  invention  are  to  provide 
means  for  exerting  a  uniform  resistance  to  the  expansion 
of  battery  plates,  the  formation  of  a  neutral  space  (at 
the  bottom  of  each  cell  b}'  constructing  the  positive  and 
negative  plates  of  unequal  depths,  the  emploj-ment  of  an 
improved  intermediate  cover  for  preventing  the  escape  of 
the  acid,  and  an  improved  joint  between  the  cells  and  the 
outer  casing.  The  improvements  refer  more  particularl}' 
to  the  portable  secondary  batteries  described  in  the  specifi- 
cations, Ecg.  Pat.  9854,  1888  (this  Journal,  1889,  622); 
j   Eng.  Pat.  8456,  1889;  and  Eng.  Pat.  5329,  1891. 

In  constructing  the  improved  batteries  the  positive  and 
negative  plates  in  each  cell  arc  slightly  inclined  towards 
I  each  other,  the  top  edges  being  further  apart  than  the 
I  bottom  edges  ;  and  between  the  plates  are  inserted  a  series 
of  tapered  staves,  having  the  same  degree  of  taper  as  the 
space  between  the  plates,  their  distance  apart  being  pre- 
ferably about  equal  to  the  distance  between  the  plates.    The 
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exjiiiiision  of  the  plates  ihiriiifx  formation  causes  these  etavcH 
to  exert  a  gentle  and  uniformly  distributed  pressure  over 
their  surfaces.  The  staves  may  be  constructed  of  wood  or 
glass  or  other  suitable  material. — G.  II.  H. 


Electrical  Iiisnlaling  Sheet.     A.  II.  S.  Dyer,  Schenectady, 

U.S.A.  Eujr.  Pat.  10,.5'24,  June  2,  1892. 
Tins  invention  relates  to  means  for  insulating  electrical 
conductors,  commutator  segments,  and  the  like,  and  consists 
in  building  up  an  insulating  plate  from  a  series  of  scales 
of  non-comminuted  mica  of  various  sizes  and  shapes,  which 
are  held  together  with  their  edges  overlapping  by  a 
cement.  Any  convenient  number  of  layers  so  composed 
arc  superposeil  upon  one  another  and  cemented  together, 
and  are  then  finished  by  heating,  rolling,  and  pressing,  and 
are  finally  for  certain  purposes,  furnished  with  a  layer  of  a 
larger  scale  applied  on  one  or  both  sides  of  the  sheet  and 
cemented  thereto,  and  if  desired  heated,  rolled,  and  pressed 
as  before.  The  sheet  may  be  obtained  curved,  by  heating  it 
and  clamping  it  rigidly  in  curved  shape  before  cooling,  and 
then  chilling  it  rapidly. — G.  H.  1{. 


Improvemcuts  in  Galvanic  Batteries.     "W.  Xj.  ^\'ise,  Loudon. 

From  T.  Kosati,  E.  Kighetti,  and  G.  O'Connell,  Florence, 

Italy.  Eng.  Par.  11,087,  June  13,  1892. 
In  this  battery  the  positive  element  consists  of  pure  lead,  or 
lead  alloyed  with  another  metal — for  example,  tin — in  order 
that  Jjie  acid  may  act  upon  it ;  carbon  or  some  similar 
substance  is  used  for  the  negative  plate,  and  the  exciting 
liquid  contains  sulphuric  acid,  or  consists  of  a  dilute  mixture 
of  sulphuric  and  nitric  acids. — G.  II.  li. 


Improvements   in  Secondary  or  Storage  Batteries.     W.  A. 

Koese,   Berlin,    Germany.     Eng.    Pat.    11,532,  June    20, 

1892. 
The  improvements  consist  in  constructing  the  j)lates  of  a 
mixture  of  metallic  lead,  or  oxide  or  peroxide  of  lead,  in  a 
finely-divided  state,  with  an  alcoholic  solution  of  anthracene 
or  similar  residues  from  the  distillation  of  coal-tar,  subject- 
ing the  game  to  heat  not  exceeding  35^  C,  and  subsequently 
forming  them  by  electrolysis  in  a  sulphuric  acid  bath. 

— G.  H.  E. 

Improvements  in  Secondary  or  Storage  Batteries.     H.  H. 

Lloyd,  Philadelphia,  U.S.A.     Eng.  Pat.  1229,  January  19, 

1893. 
Jy  this  batterj'  the  supports  are  cast  under  pressure  round 
pellets  of  chloride  of  lead  or  other  substance  which  is 
capable  of  furnishing  the  active  material  for  a  battery,  and 
the  pellets  are  so  shaped  that  a  rabbet  joint  is  formed 
between  them  and  the  plate.  Insulating  separators  provided 
with  apertures  corresponding  to  the  active  material  keep 
the  plates  apart,  and  the  latter  are  provided  with  longi- 
tudinal grooves  to  allow  cf  the  circulation  of  the  acid.  The 
positive  plates  are  wrapped  in  a  textile  fabric  such  as  woven 
asbestos,  to  prevent  short  circuits  arising  trom  the  dislodge- 
ment  of  active  material. — G.  H.  Pi. 


Improvements  in  the  Process  of  obtaining  Chlorates  of  the 
Alkalis  or  of  the  Alkaline  Earth  Metals  by  Electrolysis. 
W.  T.  Gibbs  and  S.  P.  Franchot,  Buckingham,  Canada. 
Eng.  Pat.  4869,  :March  7,  1893. 
This  process  consists  in  subjecting  a  solution  of  chloride  of 
potassium  to  electrolysis  in  a  cell  having  an  oxide  of  copper 
cathode  until  about  one-half  cf  the  potassium  chloride  has 
been  decompo>ed  and  converted  into  potassium  chlorate. 
The  solution  is  then  drawn  oS  into  crystallising  tanks, 
allowed  to  cool  and  crystallise ;  the  cathode  is  removed 
from  the  cell,  washed,  dried,  reoxidised  in  a  current  of  air 
at  a  dull  red  heat,  and  then  replaced  in  the  cell.  The  liquor 
remaining  in  the  crystallising  tank  is  made  up  to  strength 
with  fresh  chloride,  and  returned  to  the  cell  to  be  re- 
subjected  to  electrolysis. — G.  H.  K. 


XII.-FATS.   OILS.   AND   SOAP 
MANUFACTURE. 

Analysis    of  Washing    Powders.     \V.  J.    Kinney,  W.    II 

Wenger,  and  F.  P.  D.     Amer.  Chem.  J.  14,  f,2;5l-C24. 
The  following  analyses  have  been  made  of  four  samples  of 
powders  used  for  washing  clothes,  &c.,  and  largely  sold  in 
Virginia. 


A. 


Sodium  carbonate '      45*2 

Futiy  acids 2C,-l 

Combined  sofla ,3-i 

Fine  sand — 

"Water 2;{'7 


26-9 

40-2 

■ii-o 

2.5  T, 

.3't 

3 -.3 

16-3 

- 

8-8 

19-1 

4C'6 
2.V7 


The  powders  are,  therefore,  mixtures  of  soap  and  dried 
washing  soda,  and  may  be  used  in  conjunction  with  soap  to 
remove  the  hardness  of  water ;  but  when  used  alone  must 
be  injurious  to  cotton,  linen,  or  woollen  good^-.  It  is 
suggested  that  borax  might  be  employed  with  great  ad- 
vantage in  the  place  of  soda,  as  it  removes  all  hardnc-^s  from 
water,  is  an  excellent  detergent,  and  at  the  same  time  is 
without  corrosive  action. — N.  H.  J.  M. 


Olive   Oil  in  Southern   Sicily.     Reports  from  Consuls   of 

the  United  States.     Xo.  150,  1893,  406. 
According  to  the  United  States  Consul  at  Catania,  the 
average  season  is  from  the  end  of  September  to  the  end  cf 
November,  but  extends  sometimes  into  January.     Lowland 
olives  are  considered  the  richer,  and  oil   made  from  them 
remains  good  longer  than  that  yielded  by  olives  grown  on  the 
heights.     The  olives  are  ground  on  a  circular  platform  of 
solid  masonry,  about  1  meter  high  and  2  meters  broad.     The 
surface  inclines  towards  the  centre,  in  which  stands  a  stout 
upright  piece  of  wood.     Parallel  to  this  and  at  right  angles 
with  the  platform  is  affixed  a  millstone  some  30  centimeters 
broad  and   weighing  about  800   kilos.     Into  this  wheel  is 
fastened  a  heavy  pole  to  which  a  donkey  or  mule  is  hitched. 
The  stone  revolves  very  slowly  and  a  man  with  a  shovel 
turns  the  pulp  constantly.     About   100  kilos,  are  crushed 
in  half-an-hour,  and  the  mass  is  then  carried  to  the  press 
in    soft   rush    baskets,  which  are   piled   up   symmetrically. 
Several  pieces  of  wood  are  placed  on  the  top  of   the  pile, 
and  a  beam  is  let  down  on  the  whole.     A  large  wooden 
screw  above  the  middle  of  the  beam  is  turned  by  a  lever 
worked   by    6—8    men.      The   oil   runs    into    a  'hogshead 
underneath,  filled  four-fifths  with  water  through  which  the 
impurities  fall  to  the  bottom.     After  pressing,  the   olives 
are  returned  to  the  mil!  to  be  ground  again  for  half-an-hour, 
and  again    pressed.     The  double    operation  is    repeated   a 
third  time,  and  the  pulp  is  then  taken  to  a  dark  room, 
banked    up    40   cm.    high,   and    left   for   three    days,    by 
which  time  it  has  attained  a  high  temperature.     After  being 
ground  it  is  pressed  a  fourth  time.     The  remaining  pulp, 
which,  out  of  every  100  kilos,  of  olives  averages    70  kilos., 
is  sold  and   taken  out    of  Sicily  to   be  worked    again    by- 
stronger  machinery.     The  fresh  green  oil  is  transferred  to 
red  unglazed  earthen  jars  in  which  it  is  allowed  to  stand 
for  eight  days  to  clarify.     A  temperature  approximating 
70'  F.  is  the  best  adapted  to  the  clarifying  and  preservation 
of  the  oil.— Ed.  T. 


Solid  Lubricants.     Ilolde.     Mitt.  Konigl.    Versuchs   189'' 

4,  18'5. 
A    ui^iFOKM    method  for   the   qualitative   examination  of 
solid   lubricants   can   generally    be   adopted,   as   they    are 
usually  found  to  consist  of  lime  soaj),  fatty  oil,  and  mineral 
oils.     Differences  in  the  character  of  the  constituents  and 
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in  the  mode  of  mixino^  adopted,  account  for  variations  in 
the  quality  of  the  prnduct.  The  nature  of  the  fat  used  was 
ascertained  bj'  saponifying  the  ether  extract,  removing  the 
mineral  oil  and  precipitating  and  examining  the  fatty  acids. 


The  residue  from  the  original  ether  extract  (usually  a 
soap)  can  be  decomposed  by  a  mineral  acid  and  the  resulting 
fatty  acids  also  examined.  The  following  table  gives  the 
results  obtained  with  various  commercial  lubricants. 


Name. 


Solid  grease. 0. 


Solid  machine 
Kfease. 


AV:i'^on  ^^rease. 


Leather      belt 
dressing. 


Appearance. 


Yellow-brown ; 

consistency  of 

lard  ;  faint 

smell. 


li  ellow  ;  con- 
sistency of 
lard;  soapy 
smell. 

Yellow-brown : 

consistency  of 

lard ;  slight 

smell. 


Deep  brown: 

consistency  of 

lard ;  smelt 

of  rosin  oil. 


Brown ;  con- 
sistency of 
lard ;  smelt  of 
bitter  almond 
oil. 


Specific 
Gravitj-. 


0-92o  at 

20°  C. 


0-8913  at 
18-7°  C. 


Aciditv 

(Per  Cent. 

SO3) 


Method  of  Examination. 


Constituents  found. 


Remarks. 


1-095 


Per  Cent. 
0-03 


0-06 


0-158 


Extracted  CcHb  Extract  ex- 
amined for  fatty  oil,  rosin 
oil,  rosin,  and  mineral  oil. 
Residue  treated  with  HCl 
and  fatty  acids  separated. 

Extracted  CS, ;  remainder  of 
examination  as  above. 


As  above. 


Extracted  C2H5(OH) ;  residue 
BaS04  HCl  removed  CaO 
from  alcoholic  extract.  The 
residual  oil  yieMed  resin 
acids  by  washing  with  XajCOs 
and  precipitating  the  solution 
with  HCl. 

Soluble  in  much  ether.  Alcohol 
removed  a  red-brown  fish  oil. 
Residue  more  solid  than 
.soluble      portion.  Nitro- 

benzene recognised  liy  re- 
duction to  aniline  which  was 
detected  by  chloride  of  lime. 


Palm  oil,  mineral  oil,  lime  soap. 
No  resin  oil  nor  "  weighting  " 
substances.    Fe  trace. 


Fatty  oil,  mineral  oil,  lime  soap. 
No  rosin,  rosin  oil,  nor 
"weighting"  substances. 


Fatty  o'l,  mineral  oil,  strongly 
lli;orescent  and  containing 
much  paraffin  (behaving  like 
brown  coal  tar  oil)  ;  brae  soap 
FeaOs+AljO^  trace. 

Rosin  oil,  rosin,  lime  soap ; 
BaSOi  Fe  trace.  No  mineral 
nor  fatty  oil. 


Is  a  mixture  o*'  solid  and  liquid 
fats  perfumed  with  nitro- 
benzene soap,  mineral,  tar, 
and  rosin  oil,  and  -'weighting" 
agents  absent. 

Ash  0'4  per  cent. 


Iodine  number 
of  fatty  acids 

separated 
from  soap =72. 


The  high 

specific  gravity 

is  due  to  the 

BaSOi 


-B.  15. 


licsearches  on  Turkey-red  Oil.     P.  Julllard.     Bull.  Soc. 
Ind.  Sluihouse,  1892,  415-491. 

An  account  of  the  author's  conclusions  as  to  the  nature  of 
the  Turkey-red  oil  prepared  from  castor  oil  has  already 
appeared  (this  Journal,  1892,  355). 

With  respect  to  the  product  from  olive  oil,  it  is  considered 
that  at  temperatures  of  from  0"  to  5°  the  initial  action  of 
sulphuric  acid  on  this  oil  is  to  form  direct  addition  com- 
pounds, namely,  dioleiuhj'droxj-stearinmonosulphuric  and 
monoleiudihydroxystearindisulphuric  esters — 


HSO^^Ci^Hj^COO.-l^  jj 


and — 


(C,,H3,C00.), 


(HSO^.Ci-H,,COO  ).4 
C,,H;«COO.'/ 


C.H. 


These   by   furtlier   action    of   the   acid   are  respectively 
resolved  into — 

C„H;„C0O  .  C,;H3,C00  .  -1    c   J,      ^^,. 

and — 
Ci4r3.,COO.C,;H3,COO.  1  ^  „  .^y  „ 


The  sodium  salts  of  the  latter  compounds  together  with 
their  derivatives  and  products  of  decomposition,  namely, 
oleic,  hydroxystearic,  oleostearic,  and  possibly  oleohydrox}-- 
'  '.oic  acids,  constitute  the  oil-mapma  which  is  produced  by 
t'le  prolonged  action  of  sulphuric  acid  on  olive  oil,  after  it 
has  been  freed  from  uneombined  sulphuric  acid  by  washing 
successively  with  sodium  sulphate  and  sodium  chloride 
solutions,  the  glycerin-sulphuric  esters  decomposing  the 
alkaline  salts  and  thus  becoming  neutralised.  When  boiled 
with  dilute  hydrochloric  or  sulphuric  acid,  the  sulphuric  acid 
i>  completely  eliminated  from  this  magma,  and  a  mixture  of 
oleic,  oleostearic,  hydroxystearic,  and  perhaps  oleohydroxy- 
oleic  acids  is  produced. 


BlBLlOGKAPHY    OF    THE    ChEMISTRY    OF  TuRKEY-KED    OlL. 

Frc-mv Ann.  de  Phvs.  et  de  Cliiin.  65, 121 :  Ann. 

19,  '291!  and  20, 50. 
Vitalis Cours    Elementaire    de    Teinture    (pub. 

1S23). 

Wartha Ber.  1S71,  528—529. 

Romagulli Ber.  1874. 

Stein,  G Ber.  1879,  14:58. 

Laiiber Dinsl.  Polyt.  Journ.  469—471 ;  Ber.  1S8;J, 

972  (this  Journal  1883,  278). 
Miiller-JacoVjs Ber.   1884:  Ref.  pp.  206  and  007;  Din:;!. 

Polvt.  Journ.   251,    499-508,   517— 55i, 

and  254,  .302—312  (this  Journal  1884,  257 

and  412  ;  ibid.  1S85,  IS,  21,  and  115). 
Liccliti  and  Suida Dingl.  Polyt.  Jour.    254,  350—352   (this 

Journal  1886,662). 

Schmidt Bull.  Soc.  Ind.  Midhouse,  18S4. 

Schmidt,  H Ber.  1884.  Ref.  p.  008  :  Dingl.  Polyt.  Jour. 

254,  346—35(1. 

Szjibanejew Ber.  19,  Ref.  239. 

Ivonst  and  Saytzew  ....     Ber.  19,  Ref.  541. 

Benedikt  and  TJlzcr Jlonatsh.  fur  Chem.  8,  205—217  :  Ber.  20, 

Ref.  472  (this  Journal  1888,  543). 
Seheurer-Kestner Bull.  Soc.  Chim. :  Bull.  Soc.  Ind.    Mul- 

house,  1890:  Comptcs  rend.  1891   (this 

Journal  ISiU,  471,  555). 
Juillard Bull.  Soc.  Chim.  1891 :  Archives  de  Geneve 

1890  and  1891  (this  Journal  1892,  355). 

Wilson.  J.  A This  Journal,  1891,  20. 

Lochtiu,  P Dinul.  Polyt,  .Jour,  275,  594  (this  Journal 

1890,498). 

— E.  B. 


Remarks  on  the  Preceding  Paper.     Seheurer-Kestner  and 
Binder.     Bull.  Soc.  Ind.  Mulhouse,  1892,  409-415. 

The  research  on  the  composition  of  Turkey-red  oil  carried 
out  bj-  Juillard  (this  Journal,  1892,  355,  and  preceding 
abstract),  is  the  most  exhaustive  yet  made  on  the  subject. 
The  problem  of  the  nature  of  this  product  may  now  be 
considered  solved. — E.  B. 
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Kslimution  of  Ash  iii  Mineral  f.uhricatiiir/  Oils. 
A.  Stcpunow.     Chem.  Zcit.  Kcp.  isy2,  31,  348. 

See  under  XXIII.,  page  552. 


Mannfaclnrc  of  Hard  Soap.  C.  D.  Abel,  London.  From 
N.  Osuchowski,  A'arsovia,  Poland,  and  A.  S.  Zivierz- 
cliowski,  Paris,  France.     Eng.  Pat.  10,784,  June  7,  1892. 

This  invention  relates  to  the  manufacture  of  hard  soaps 
without  "  uusa!tin<r,"  by  first  slowly  boiling  without  water 
fatty  acids  or  neutral  fats  or  resins,  or  mixtures  of  these, 
with  a  caustic  alkaline  lye  or  alkaline  carbonate  lye,  then 
adding  successive  small  quantities  of  pure  water  until  froth- 
ing ceases  and  the  mass  becomes  uniform  ;ind  transparent, 
and  finally  dr>ing  and  pressing  in  moulds.  By  this  process 
rapid  saponification  is  effected. — J.  L. 


Solubility  of  Rosin  Oil  and  Mineral  Oil  in  Acetone. 
E.  VViederhold.     J.  Prakt.  Chem.  47,  1893,  394. 

See  under  XXIII.,  page  .551. 


XIII.-PAINTS.  PIGMENTS,  YARNISHES. 
RESINS,  INDIA-RUBBER.  Etc. 

Notes  on  O.vifcellulose  and  Bornesite.     E.  li.  Flint  and 
b!  Tollens.     Annalen.  272,  288. 

See  under  XIX.,  page  540. 


The  India-Tiuhber  of  the  Upper  Orinoco.  Dr.  Lucien 
Morisse.  Annales  Telegraphiques,  1892,  355.  Proc. 
Inst.  Civil  Eng.  1893,  110. 

In  1888  and  1889,  the  author  undertook  a  journey  to  the 
basin  of  the  Orinoco  and  Bio  Negro,  in  the  course  of  which 
a  detailed  study  was  made  of  the  methods  in  use  for  the 
extraction  of  india-rubber.  The  india-rubber  obtained  on 
the  Orinoco  is  identical  with  that  from  the  Amazon,  the 
latter  being  known  as  Para  rubber.  The  trees  in  both 
districts  are  varieties  of  Hevea,  belonging  to  the  Euphorbia 
family.  When  the  trees  are  cut  down,  the  roots  send  up 
fresh  branches,  which  attain  maturity  in  about  five  years. 
It  is,  however,  forbidden  by  the  Venezuelan  Government  to 
cut  down  the  trees,  and  the  sap  is  txtracted  by  tapping 
them.  In  Columbia,  felling  the  trees  is  permitted.  The 
work  is  chiefly  carried  on  by  Indians,  and  is  at  present 
confined  to  the  banks  of  the  rivers,  although  the  whole  of 
the  forest  region  is   said  to  be  equally  rich  in  rubber  trees. 


Improvements  in  the  Process  of  and  Apparatus  for  Thick- 
ening Linseed  Oil.  B.  lladdan,  London.  From  E.  Scluuil, 
Feuerbach-Stuttgart,  Germany.  Eng.  Pat.  4935,  .March  7, 
1893. 

Thk  inventor  thickens  linseed  oil  by  heating  it  to  a 
temperature  of  330^ — 345°  C.  To  prevent  the  oil  from 
catching  fire,  an  indifferent  gas,  or  steam,  is  allowed  to  pass 
over  the  oil  so  as  to  exclude  atmospheric  air.  A  special 
apparatus  has  ,been  designed  for  carrying  out  the  process. 
Should,  by  inadvertence,  the  oil  have  been  heated  to  a 
higher  temperature  than  specified  above,  a  stream  of  cold 
oil  can  be  introduced  into  the  lower  portion  of  the  apparatus 
whilst  the  thickened  oil  runs  off  through  an  overflow  pipe. 

— J.  L. 


The  work  is  commenced  by  clearing  a  path  through  the 
forest  with  short  pathways  leading  to  the  trees.  The  trees 
are  then  scrajjcd  to  remove  moss  and  other  loose  sub- 
stances, and  a  liana  is  bent  round  the  trunk  at  a  height  of 
an  inch  or  two  above  the  ground.  The  liana  is  jilaccd  in  a 
slanting  position,  so  that  the  juice  runs  towards  one  side. 
The  ends  of  the  liana  are  tied  together  by  means  of  smaller 
creepers,  and  tlie  space  between  the  bark  and  the  loop  is 
smeared  with  clay.  At  the  lower  end  of  the  liana  a  small 
cup  made  of  leaves  is  fixed  in  such  a  position  that  it 
receives  the  sap.  The  trees  are  tapped  every  second  da}*, 
the  number  of  holes  made  in  the  bark  varying  from  eight  to 
sixteen.  After  tapping,  the  sap  continues  to  run  for  about 
three  hours.  The  mi'k  having  been  collected,  a  fire  is 
made  with  resinous  wood,  in  the  smoke  of  which  a  piece  of 
wood  is  rotated.  The  milk  being  poured  over  this  piece  of 
wood  at  regular  intervals,  is  coagulated,  and  wlien  the  mass 
of  india-rubber  thus  formed  is  sufficiently  thick,  it  is 
removed  by  making  an  incision  in  one  side.  The  Indians 
adulterate  the  india-rubber  both  with  inert  substances,  such 
as  sand,  stones,  wood,  &c.,  as  well  as  with  the  milky  juice 
of  other  trees,  chiefly  of  the  Balata  family.  The  tests  used 
to  detect  admixtures  of  the  latter  kind  are  based  upon  the 
diminution  of  elasticity  which  results  from  the  presence  of 
balata.  The  chief  action  which  the  smoke  has  upon  the 
india-rubber  is  to  coagulate  it ;  but  the  cake  is  also 
saturated  with  antiseptic  substances ;  these  prevent  sub- 
sequent fermentation,  which  would  be  detrimental  to  the 
quality  of  the  product.  The  method  of  smoking  being 
very  slow,  the  author  undertook  a  number  of  experiments 
in  order  to  discover  a  more  rapid  method  of  coagulating  the 
sap.  The  action  of  a  number  of  chemical  re-agents  upon 
the  sap  was  tested,  and  several  were  found  to  coagulate  the 
india-rubber  satisfactorily.  The  most  economical  substance 
for  this  purpose  was  found  to  be  ordinary'  sulphuric  acid, 
one  part  of  which  will  coagulate  about  500  parts  of  sap. 
It  was  found,  however,  that  india-rubber  which  had  been 
treated  by  sulphuric  acid  alone,  soon  began  to  decompose,, 
and  was  covered  with  fungoid  growth.  A  small  proportion 
of  carbolic  acid  was  therefore  added  as  an  antiseptic,  and 
with  this  addition  the  process  gave  good  results.  The 
india-rubber  extracted  by  this  method  is  white  and  of  great 
purity.  It  may  be  coloured  dark,  like  the  variety  known 
as  Para,  by  adding  a  small  quantit}-  of  lampblack  to  the 
milk  before  coagulation.  The  author  considers  this 
unnecessary,  and  regards  the  carbon  as  an  impurity.  It  is 
estimated  that  a  EurojDcan  workman  could  produce  by  this 
process  about  50  kilos.  (1  cwt.)  of  pure  india-rubber  daily. 
The  author  gives  a  number  of  particulars  with  reference  to 
the  occurrence  of  the  Hevea  trees  in  the  various  river  basins, 
and  also  describes  the  system  of  exploitation  which  prevails 
at  present. 


PATENTS. 


Improved  Manufacture  of  Vermilion.  H.  W.  Picton, 
London,  aud  S.  E.  Linder,  Oakfield.  Eng.  Pat.  5120, 
March  15,  1892. 

This  invention  is  one  in  which  the  manufacture  of  vermilion 
is  effected  by  a  wet  process  in  which  black  sulphide  of 
mercury  is  treated  with  solutions  of  alkaline  sulphides, 
whereby  great  difficulty  is  experienced  in  getting  rid  of  the 
last  traces  of  the  latter.  To  avoid  this  difficulty  the  inventors 
suspend  the  black  sulphide  in  water  which  is  saturated  with 
sulphuretted  hydrogen.  The  black  sulphide  in  this  course 
of  treatment  dissolves,  and  on  keeping  the  solution  heated, 
preferably  at  a  temperature  of  about  160^  C,  it  slowly  and 
spontaneously  changes  into  vermilion. — C.  O.  W. 


Improvements  in  or  relating  to  Colour  Washes. 
W.  H.  Bodin,  Wednesbury.     Eng.  Pat.  9812,  May  24,  1892. 

This  invention  refers  to  colour-washes  for  coating  walls, 
ceilings,  paper  hangings,  and  other  surfaces  so  as  to  enable 
the  colour-washed  surface  to  be  washable  with  water  without 
removing  or  damaging  the  colour.  The  surfaces  to  be 
treated  are  prepared  in  the  usual  manner  with  alum  or  size 
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soap  and  alum.     To  one  gallon  of  the  vehicle  to  be  used  for 
colour-washing  are  added  the  following  ingredients  :  — 

Borate  of  manganese 1^  lb. 

Ground  sugar  of  lead 1 5  „ 

Alum 1^  „ 

or— 

Phosphate  of  zinc \\  lb. 

Phosphate  of  soda 1  ^  „ 

Sulphate  of  iroa li  „ 

or — 

Strong  spirit  of  ammonia 1  oz. 

Ground  sugar  of  lead 1 1  lb. 

Alum , li  1. 

or^ 

Resin 1  lb. 

Caustic  soda 1  oz, 

AVhcn  made  up  in  the  form  of  a  powder,  either  of  the  above 
mixtures  is  ground  up  with  such  a  quantity  of  glue  as  there 
would  be  in  the  .imount  of  size  used,  — C  0-  W. 


Preparation  or  Material  for  Lacqueritui  or  Coveriiuj 
Surfaces.  D,  Marcus,  London.  From  The  Japan  Curio 
Co.,  Yokohama,  Japan.  Eng.  Pat,  11,029,  June  11, 
1892, 
The  sap  or  juice  procurable  from  lihus  vernicifera,  tapped 
about  ]\Iay  loth  to  June  10th,  is  called  in  Japanese  Hatsu- 
gama,  and  consists  of  about  75  per  cent,  of  resin  and 
25  per  cent,  of  water.  The  lac  tapped  from  about  June 
10th  to  August  31st  is  called  Xatsumono  or  Sakarimono 
and  contains  about  80  per  cent,  of  resin  and  20  per  cent. 
of  water,  while  the  lac  tapped  in  September  is  named 
Doyo  Sugi  or  Osohen.  The  raw  lac  is  a  thick  resinous 
fluid  of  little  or  no  value  for  lacquering  purposes.  Different 
qualities  have  to  be  mixed  together  and  other  ingredients 
added  to  make  it  fit  for  use. 

To  make  a  lac  called  Koiro  from  80  to  85  per  cent,  of 
the  natsumono,  10  to  15  per  cent.  Togishiru,  and  about 
5  per  cent,  of  Yenabura  are  well  churned  together. 
Togishiru  is  the  sediment  remaining  from  the  grinding 
of  steel  or  iron  articles,  Yenabura  is  an  oil  extracted 
from  a  seed  called  Hengoma  resembling  coriander  seed 
in  appearance.  The  above  mixture  is  heated  in  a  pan 
over  a  charcoal  fire  for  about  8  hours  until  the  colour 
changes  from  dark  cream  to  deep  black.  It  is  absolutely 
necessary  to  expel  from  the  mixture  all  traces  of  water 
and  then  to  filter  it. 

When  applied,  the  mixture  is  glutiuous  and  sticky,  and 
must  be  dried  in  a  damp  atmosphere  at  about  70'  F.  A 
polish  or  lustre  can  be  given  to  the  dried  surface  by  rubbing 
down  all  inequalities  with  charcoal  or  whetstone  and  then 
coating  the  surface  with  a  very  thin  coat  of  raw  lacquer. 
The  raw  lacquer  should  be  immediately  wiped  with  soft 
paper,  A  second  coating  of  raw  lacquer  should  then  be 
added,  and  this  new  surface  allowed  to  dry.  The  lustre 
can  be  improved  by  polishing  with  the  hand,  using  a  soft 
powder  or  oil ;  Tsunoko  or  buck's  horn  powder  is  suitable 
for  the  purpose.  If  very  high  quality  of  lacquer  is  desired 
the  lacquering  process  can  be  repeated  as  often  as  20  times, 
each  coating  being  rubbed  and  polished  before  the  appli- 
cation of  the  next  coating.  The  Xashiji  or  gold-dust  ground, 
is  obtained  by  scattering  gold-dust  on  the  lacquered  surface 
before  the  lacquer  is  dry  and  pressing  it  with  paper. 

Inferior  qualities  of  Roiro  lacquer  are  obtained  by  altering 
the  quantities  of  ingredients  or  using  lac  of  different 
qualities.  Yermilion  or  other  coloured  lacquers  are 
obtained  by  mixing  6  lb.  of  Xatsumono,  2^^^  lb.  of  Osohan, 
2^  lb.  of  Y'enabura,  -f^\.h  of  a  lb.  of  the  skin  of  dried 
plums,  and  about  20  lb.  of  vermilion  or  some  other 
pigment.  This  mixture  is  prepared  and  used  in  the  same 
manner  as  the  Itoiro  lacquer. — C.  O,  W. 


Improvements  in  Varnishes.     A.  M,  Dumoulin,  Asnieres, 
France.     Eng.  Pat,  3034,  February  11,  1S93. 

The  approximate   proportions  of   the    ingredients   of   this 

varnish  are  : — 

Pat 10 

Oil  of  turpentine 350 

Lamp  black 9 

Plumbago GOO 

Scent 1 

The  fat  is  dissolved  in  the  moderatelj'  warm  oil  of 
turpentine.  Subsequently  the  lamp  black  and  plumbago 
are  incorporated,  and  finally  a  scent,  such  as  essence 
of  bitter  almonds,  is  added  to  mask  the  disagreeable  odour 
of  the  plumbago, — C.  O,  W. 


An    Improved   Liquid   Bronzinrj    Composition.      J.    Perl, 
Berlin,     Eng,  Pat,  3557,  February  12,  1893, 

This    is    a    non-oxidising    liquid    bronzing  composition 

consisting  of  a  mixture  of — 

Parts, 

Pyroxylin 45 

Aceto-acelic  ether S5o 

Daniar  Rosin 25 

Amyl-acctate 75 

Bronze  powder 2-23 

— c.  o.  w. 


XIY -TANNING.  LEATHER.  GLUE.  AND 
SIZE. 

The  Chemistry  of  the  Graincr  Fit.     T,   P;»lmer  and  P.  G. 
Sauford.     J.  Anal,  and  Appl,  Chem.  1893,  7,  87—95. 

L\  the  following  analyses  liquor  A  is  an  infusion  of  6"  187  lb. 
of  air-dried  pigeon's  dung  per  gall.  ;  liquor  B  is  the 
same  liquor  after  it  has  been  mended  with  an  infusion  of 
1-058  lb.  of  air-dried  pigeons'  dung  per  gall.;  liquor  C  is 
residual  liquor,  i.e.,  such  as  has  ceased  to  bring  out 
ffoods  :  — 




A, 

B. 

C, 

Specific  Gravity 

1001-2 

1001-G 

1001-4 

Vlkalinitv  (NH  ) 

Percent, 
0-102 

Per  Cent, 
0-102 

Per  Cent. 

Total  ammonia 

0-03i 

0-056 

0-025 

0-210 
0-07t 

0-350 
0-1S6 

0-3-30 

Containing  organic  matter  , . 

0-162 

„            ash*  

0-13(5 

0-164 

0-1G8 

*Containii)g  :— 

Silica 

0-034 
0-02G 

0-003 
0  054 

0-033 

Calcium  carbonate 

0-0,i2 

0-038 
0-033 

0-037 
0-033 

0*004 

Potassium  cai-bonate 

0-016 

Sodium  chloride 

O-OGo 

0-067 

0-0S3 

Total 

0-13G 

0-1G4 

0-168 

Xo  uric  acid,  tyrosine,  &c,  -were  found.  It  was  noted 
that  the  liquors  contain  much  less  soluble  total  solid  matter 
and  more  ammonia  than  the  original  dung  paste ;  this  is 
attributed  to  the  loss  of  organic  matter  and  production  of 
ammonia  during  the  fermentation  to  which  the  paste  is 
subjected. 
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Their  stu<ly  of  the  prainor  vat  leads  the  authors  to 
conclude  that  (1)  thu  (iiuiiitity  of  active  substances  actually 
required  is  very  small ;  and  (2)  the  waste  of  material  is 
mainly  due  to  the  introduction  of  orj;auisms  which  have  no 
part  in  the  graining  jirocess,  but  break  down  both  pelt  and 
graining  material. 

Experiments  in  which  artilicial  litiuors,  graining  liquors, 
and  liran  dreiuhes  were  confined  in  I'asttur  llasks,  sterilised, 
and  inoculated  with  bacilli,  are  detailed.  They  show  that 
contact  with  air  is  not  an  essential  condition  for  the  graining 
process,  wiiich  is  a  species  of  lactic,  and  "  hence  of  butyric, 
fermentation,''  and  depends  upon  the  presence  of  decom- 
posing nitrogenous  albuminoid  matter.  It  is  also  demon- 
strated that  tlie  deleterious  growths  are  in  great  measure 
prevented,  and  material  thus  saved,  by  covering  in  the  pit 
with  inclined  match-boarding  which  prevents  access  of  air 
and  confines  the  anti-a^Tobic  gases  evolved  during  the 
process.  The  revolving  drum  or  paddles  should  in  this 
case  be  wholly  submerged  in  the  liquor. — A.  G.  15. 


XY.-MANUEES.  Etc. 

On  the  Occurrence  of  Phosphates  in  Nebraska.     E.  Falmer. 
J.  Anal,  and  App.  Chem.  1893,  7,  95—98. 

Ox  the  banks  of  a  small  tributary  of  the  Republican  river 
an  excavation  shows  the  decomposed  shale  which  under- 
lies that  region,  and  a  close  examination  of  this  shale  reveals 
the  presence  of  blue  nodules  varying  from  one-sixteenth 
to  one-fourth  of  an  inch  in  diameter.  They  are  are  of  all 
shape.-,  and  are  easily  crushed  between  the  finjrers  ;  when 
powdeied  they  dissolve  easily  in  acids,  and  an  analysis  of 
this  solution  shows  that  they  consist  of  ferrous  and  ferric 


PATEN'TS. 

Improvements  in  the  Process  and  Apjiarafus  for  Tannine) 
Hides  and  Skins  ivith  Pllectrolytic  Action.  Y,.  J.  Finot, 
Paris.     Eng.  Pat.  11,835,  June  24,  1892. 

The  hides  or  skins  are  suspended  in  the  tan  pit  so  as  to  be 
completely  immersed  in  the  liquor,  and  are  connected  with 
the  negative  pole  of  a  dynamo.  The  positive  pole  is  a 
sheet  of  lead  or  other  suitable  metal  attached  to  the  bottom 
or  side  of  the  pit.  A  current  of  carbonic  acid  gas  is  intro- 
duced into  the  liquor  "  for  the  purpose  of  keeping  open  the 
pores  of  the  hides  by  causing  them  to  resist  the  contraction 
due  to  the  action  of  the  tannin."  At  the  same  time  the 
liquor  is  kept  in  constant  circulation  to  hasten  the  process, 
by  means  of  a  rotary  pump  or  a  screw  propeller.  Care 
is  taken  to  graduate  the  increase  in  "  the  percentage  of 
alkalis,  acids,  and  tannin  of  the  bath,  whereby  the  strength 
of  the  bath  can  be  proportioned  according  to  the  progress 
of  the  tanning  process."  Steam  is  introduced  to  maintain 
the  proper  temperature. — A.  G.  B. 


A  New  or  Improved  Puttij  or  Marine  Glne.  C.  A.  Jensen, 
London.  Prom  W.  M.  Walters,  Liverpool.  Eng,  Pat. 
18,443,  October  14,  1892. 

This  consists  of  a  new  kind  of  pntty  or  marine  glue 
such  as  is  used  in  filling  the  seams  of  ships'  decks, 
coating  bilges  and  ships'  bottoms,  in  place  of  Portland 
cement.  The  putty  is  prepared  by  melting  about  50  parts 
of  resin  at  from  200""  to  300^  F.,  adding  6  parts  of  oil, 
raising  the  temperature  to  350^  F.,  and  adding  56  parts  of 
whiting  or  equivalent  material.  The  proportions  may  be 
altered  according  to  the  consistency  required. — C.  O.  W. 


phosphates,  evidently  being  the  earthy  variety  of  Vivianitc. 
The  following  is  an  analysis  of  the  mineral : — 

Per  Cent. 

Pliosplioric  acid 2.'j'G2 

Ferric  oxide LI'ST 

Ferrous  oxide 2!i"2;j 

Water 2.J05 

Insoluble  residue 4"77 

Lime,  magnesia,  and  alumina  were  not  determined. 
Deducting  the  insoluble  residue,  this  analysis  corresponds 
with  the  formula — 

2(4FeO.PA)  +  2Fe203.2P„03  +  1<in.fi 

In  the  same  neighbourhood  another  excavation  reveals 
the  shale  in  a  further  stage  of  decomposition,  and  containing 
yellow  nodules  of  about  the  size  of  a  chestnut.  They  are 
less  easily  soluble  than  the  blue  nodules,  and  are  evidently 
mainly  ferric  phosphate,  for  the  following  is  an  analysis  of 
the  sample  : — 

Per  Cent. 

Phosphoric  acid 27"!M 

Ferric  oxide 4-2"  74 

Ferrous  oxide 0'.32 

"VNater 2:5-12 

Insoluble  residue 5  •  32 

Alumina,  lime,  and  magnesia  were  not  determined. 
This  analysis  approximates  to  the  formula — 

4Fe203.3PA  +  20ILO 

The  shale  itself  in  this  district  contains  varying  amounts 
of  iron,  and  from  1  to  3  per  cent,  of  phosphoric  acid. 

Inasmuch  as  the  j-ellow  nodules  are  blue  or  green  in  the 
interior,  and  occur  at  points  where  the  rocks  have  a 
scoriaceous  appearance,  the  author  concludes  that  the  yellow 
nodules  are  produced  by  the  oxidation  of  the  blue  at  a  high 
temperature.  Both  forms  become  dark-reddish  brown  when 
ignited. — A.  G.  B. 


Ej-amination  of  Bone  Meal,  Meat  Meal,  and  Similar 
Phosphatic  and  Nitrogenous  Manures.  W.  Hess. 
Zeits.  ang.  Chem.  1893,  74. 

See  under  Will.,  page  ^i)\. 
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Improvements  in  Compositions  for  Tillage  or  Fertilising, 
Polishing,  and  like  Purposes.  G.  Xorman,  jun.,  Shelfield. 
ling.  Pat.  7677,  April  23,  1892. 

Oyster  and  other  shells  are  calcined,  powdered,  and  mi^ed 
with  10  per  cent,  of  powdered  coprolites  and  a  small 
proportion  of  dried  and  ground  horns  or  hoofs  of  animals, 
to  which  mixture  5  per  cent,  of  basic  slag,  charcoal,  and 
"  other  materials,  according  to  the  required  nature  of  the 
tillage,"  may  be  added.  When  the  mixture  is  intended  for 
polishing  purposes  calcined  oyster  shells  may  be  mixed 
with  10  per  cent,  of  Trent  sand,  and  the  whole  ground  to 
"  an  impalpable  powder." — B.  B. 


Improvements  relating  to  the  Collection  of  Ammonia  and 
Ammnniacal  Salts  from  Gascons  and  Liquid  Mi.rti'res. 
E.  D.  Cuyper,  Mons,  Belgium.  Eng.  Pat.  13,686, 
July  27,  1892. 

See  under  Jl.,  page  511. 
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XYI -SUaAR.  STARCH.   GUM.  Etc. 

liiimal   Charcoal.     Zapiski.  Bull.  Soc.  d'  Encouragement, 
1892,  7,  834—851. 

.'HE   absorbent    properties  of   animal   charcoal   were   dis- 
covered by  a  pharmacist  named  Fiquier  in  1811,  and  in  the 
Following  year  Derosne   employed  this    substance  for  the 
preatment  of  beet  juice  in  the  place  of  wood  charcoal,  which 
lad  been  used  for  the  same  purpose  since  the  commencement 
)f  the  beetroot  sugar  industry  in  France.     Animal  charcoal 
fas,  however,  at  that  time  a  costly  material,  and  its   manu- 
Ifacture  as  a    separate   industry   can  only  be   regarded  as 
lestablished  after  Charmes  in   1822  and  Dumont  in   1828 
Icommenced   to  revivify  it ;  they    employed  the    substance 
I  in  the  form  of  lumps. 

The  author  then  describes  the  various  forms  of  furnaces 
[which  have  been  used  for  burning  bones.  The  present 
I  processes  largely  depend  upon  the  requirements  of  manu- 
Ifacturers,  which  differ  in  various  countries.  In  Austria 
I  animal  charcoal  in  lumps  of  the  size  of  a  walnut  is  used, 
in  Germanj-  the  size  of  the  lumps  is  at  most  that  of  a 
hazel  nut,  in  France  the  form  is  that  of  granules  of  the 
size  of  linseed,  and  in  England  and  America  that  of  millet 
seed.  Certain  definite  conditions  as  1o  the  colour,  coarse- 
ness, form,  and  porosity  of  the  pieces  or  granules  are 
also  always  insisted  upon. 

When  the  fatty  matter  in  bones  is  exiracted  with  ether 
and  the  mineral  matter  with  hj-drochloric  acid,  there 
remains  a  semi-transparent  substance — ossein — of  some- 
what variable  composition,  which,  when  treated  with  hot 
water,  is  converted  into  gelatin. 

In  the  manufacture  of  animal  charcoal,  it  is  a  matter  of 
extreme  importance  to  ascertain  the  relative  amounts  of 
mineral  and  organic  matters  in  a  sample  of  bones.  The 
mean  values  of  the  analj'ses  of  all  the  bones  comprising  an 
ox  skeleton  are  ossein  34  per  cent.,  and  ash  66  per  cent. 
The  crude  bones  contain  about  15  per  cent,  of  fat  and 
25  per  cent,  of  water,  together  with  foreign  impurities  such 
as  sand.  The  large  bones  such  as  the  femur  are  on  account 
of  their  greater  richness  in  ossein  the  most  servicable  for 
the  manufacture  of  animal  charcoal.  In  order  to  obtain  a 
homogeneous  product,  it  is  necessary  to  reduce  the  per- 
centage of  sand  in  the  crude  material  to  a  fixed  amount. 
Bones  which  have  been  exposed  to  the  atmosphere  or  to 
moisture  lose  their  ossein  and  yield  a  charcoal  of  little 
value ;  it  may  be  recognised  b}-  its  grey  colour. 

The  bones  should  be  reduced  to  pieces  the  size  of  a 
walnut  and  the  fat  extracted  b}'  means  of  light  petroleum 
naphtha,  after  which  only  1 — 2  per  cent,  of  fat  remains. 
This  treatment  with  petroleum  naphtha  is  indeed  so 
important  that  it  is  only  since  the  year  1879,  when  the 
process  was  first  adopted,  that  a  really  good  sample  of 
animal  charcoal  has  been  obtainable.  The  bones  are  dried 
at  a  temperature  not  exceeding  70°  0.  —  a  higher 
temperature  renders  them  brittle — and  are  crushed  by 
means  of  fluted  cylinders,  disintegrators,  mills,  or  mill 
stones.  The  production  of  spheroidal  fragments  is  some- 
times effected  by  softening  the  fragments  of  bone  with 
steam  and  subsequently  treating  them  in  specially  con- 
structed apparatus  ;  this  process,  however,  destroys  a 
portion  of  the  ossein,  and  gives  rise  to  a  charcoal  of 
inferior  quahty.  Wendel,  of  Vienna,  patented,  in  the  year 
1887,  an  apparatus  for  rounding  the  fragments  of  bone  and 
freeing  them  from  adherent  extraneous  matters. 

The  gaseous  products  which  are  given  off  during  the 
carbonisation  of  bones  comprise  a  mixture  of  hydro- 
carbons, amines,  carbonic  oxide,  carbonic  anhydride, 
ammonium  cyanide,  and  cyanogen  ;  they  burn  with  a 
bright  flame.  The  condensed  liquid  is  of  two  kinds, 
viz.,  an  oily  liquid  of  sp.gr.  0' 97,  which  on  rectification 
yields  the  well  -  known  Dippel's  oil,  and  an  aqueous 
liquid  of  sp.  gr.  1 '  05  —  1  •  1  containing  principally 
ammonium  salts,  but  in  addition  more  or  less  of  the  oily 
product  in  solution.  According  to  the  author,  bone  oil  may 
perhaps  serve  for  the  manufacture  of  Prussian  blue,  whilst 
the  aqueous  distillate  yields  on  neutralisation  with  sulphuric 
acid,  a  suitable  material  for  the  ammonia-soda  process. 


The   temperature   at  which   the  bones    are    carbonised 

exerts  a  great  influence  on  the  various  products,  thus  : — The 
higher  the  temperature  the  more  volatile  products  and  less 
charcoal  are  obtained,  but  the  composition  of  the  former  is 
simpler  than  that  of  those  obtained  at  a  low  temperature. 
In  practice  it  is  found  that  to  produce  a  charcoal  completely 
black,  a  cherry-red  heat  is  the  most  convenient  temperature, 
whilst  at  a  lower  temperature  the  ossein  is  not  completely 
decomposed  and  the  product  has  a  characteristic  reddish- 
brown  reflection.  Too  high  a  temperature  gives  rise  to  the 
production  of  a  vitreous  charcoal,  which  has  generally  a 
bluish  reflection.  It  is  important  that  the  temperature 
should  be  kept  low  in  the  initial  stage  of  the  process,  that 
is,  until  all  the  water  has  been  driven  off,  after  which  it  is 
graduall}'  raised  to  a  cherry-red  glow. 

Experiments  on  the  decolourising  power  of  animal  charcoal, 
carried  out  with  numerous  samples  and  dark  beetroot  juice, 
lead  the  author  to  the  view  that  the  principal  factor  in  the 
decolorising  power  of  this  substance,  is  its  porosity,  but 
besides  this  the  percentage  of  carbon  plays  a  not  incon- 
siderable part.     (This  Journal,  1888,  419).— A.  K.  L. 


Melassigvnic  Action  and  Influence  of  Salts  on  the 
Crystallisation  of  Sugar.  A.  Nugues.  Bull,  de  1' Assoc, 
des  Chim.  10,  22. 

The  author's  modus operandi'i-i  as  follows  :— A  concentrated 
syrup  containing  sugar  (300  parts)  and  water  (100  parts) 
was  prepared ;  it  was  kept  cool  and  agitated  for  four  days, 
when  the  massecuite  was  drained  from  the  sugar  crystals 
by  vacuum,  on  a  perforated  copper  plate,  covered  with  a 
disc  of  filter-paper.  The  filtered  liquid  was  fouud  to  contain 
204  grms.  of  sugar  to  100  grms.  of  water.  In  304  grms.  of 
this  syrup  there  was  dissolved  at  80^  C.  100  grms.  of  sugar 
and  7  grms.  of  potassium  chloride.  This  syrup  is  designated 
first  product ;  after  keeping  it  cool    and    agitating   it   for 


Name  of  Salt. 


Syrup  from  First 
Product. 


Co-efficient. 


Syrup  from  Second 
Product. 


Co-efficient. 


Melas- 
sigenic. 

Crystal- 
Hsation. 

Mclas- 
sisrenic. 

Crystal- 
lisation. 

Calcium  chloride 

7-666 

. 

3-693 

acetate  

2-244 

1-868 

„       "gluconate"... 

1-789 

.. 

1-460 

lactate  

1-525 

.. 

0-610 

„        nitrate 

1-349 

1-C87 

Sodium  acetate 

1-272 

.. 

1-264 

„       "gluconate" 

1-161 

1-241 

„       sulphate 

1-5S0 

1-580 

1-050 
0-941 

0-726 

Potassium  gluconate. . . . 

1-112 

Sodium  chloride 

0-840 

0-513 

Potassium  lactate 

0-733 

0-515 

0-653 
0-455 

0-624 

Potassium  sulphate 

1-040 

„         acetate 

0-410 

.. 

0-3S6 

„         chloride 

0-2S0 

.. 

0'200 

„         nitrate 

0-072 

0-060 

Sodium  carbonate 

0-738 

.. 

0-182 

Potassium  carbonate. . . . 

1-273 

.. 

0-861 

•  • 

„         hydroxide. ... 

6-1-20 

3-666 

Sodium  hydroxide 

7-404 

•• 

8-140 

•• 
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four  days,  the  sugar  crystals  were  filtered  off  as  before. 
The  filtrate  contained  202  grms.  of  sugar  to  100  grms.  of 
■water,  so  that  the  weight  of  crystals  on  the  filter  was  102 
grms. — 2  grms.  more  than  the  weight  of  the  second  addition 
of  sugar.  It  is  therefore  evident  that  the  effect  of  the  salt 
is  the  opposite  to  nielassigenic.  The  co-efficient  expressing 
the  retarding  efTect  exerted  by  the  salt  on  the  formation  of 
molasses,  or  in  other  words  its  assistance  to  the  crystallisa- 

*'   X   1 

tion  of  sugar,  is  thus  calculated  ■^-  =  0'28. 

To  prepare  the  second  product,  half  the  water  was 
evaporated  from  the  last  syrup  ;  it  then  contained  202  grms. 
of  sugar,  7  grms.  of  potassium  chloride,  and  100  grms. 
of  water.  The  .syrup  which  drained  from  the  resulting 
massecuite,  treated  precisely  as  in  the  other  cases,  contained 
100*6  grms.  of  sugar  to  100  grms.  of  water,  so  that  the 
weight  of  sugar  left  on  the  filter  was  101 '4  grms.  instead  of 
100  grms.,  which  would  have  been  obtained  had  no  salt 
been  present.     The  crystallisation   co-efficient  is   therefore 

in  this  case  — ^ —  =  0"2. 

The  whole  of  the  added  salt  was  found  in  the  syrups  in 
every  other  case  but  those  of  potassium  sulphate  and 
calcium  lactate,  which  salts  crystallise  out  with  the 
sugar. 

The  table  on  previous  page  gives  the  melassigenic  and 
crystallisation  co-efficients  of  the  salts  experimented  with. 

—A.  E.  L. 


Digest  of  the  Studies  Made  on  the  Nature  of  the  "  Organic 
Non-Sugar  "  in  Saccharine  Products.  J.  A.  Deghuee. 
School  of  .Mines  Quarterly,  1892,  13,  .312—333. 

Thk  author  states  that  he  has  compiled  the  index  to  the 
literature  of  the  organic  non-sugar  constituents  of  saccha- 
rine products,  of  which  the  following  is  an  abstract,  prepa- 
ratory to  an  investigation  of  the  organic  constituents  of 
cane-juices.  The  compounds  are  arranged  in  three  sections, 
namely,  organic  acids,  nitrogenous  bases,  non-nitrogenous 
substances. 

Acetic  ^cec/.— Identified  in  the  liquid  from  the  save-all 
of  the  vacuum-pans.  Prepared  by  extracting  with  ether, 
forming  the  ethylic  ether  and  then  fractionating  (Birnbaum 
and  Koken,  Ber.  1875,  8j  83.  Not  present  in  the  untreated 
beet-juice  ;  is  a  product  of  fermentation  (Bittmann,  Zeits.Ver. 
Riibenzucker  Ind.  1879,  29,  882).  Method  of  determination 
(Teixeira  Mcndes,  Zeits.  Ver.  1885,  35,  250).  Found  in 
cane-molasses  (Winter,  Untersuchungen  iiber  das  Zucker 
Ilohr,  1891,  p.  18). 

AconiticAcid,  C'cHgOg — Discovered  in  cane-juice.  Method 
of  preparation  (Behr,  Zeits.  Ver.  Riibenzucker  Ind.  1877, 
26,  738).  Found  both  in  cane  and  beet  juices  (Bittmann, 
Zeits.  Ver.  Kubenzucker  Ind.  1879,  29,  882).  Found  in  the 
pan  incrustations  of  sorghum  sugar- works  (Parsons,  Xeue 
Zeits.  Kubenzucker  Ind.  1882,  9,  87;  this  Journal,  1883, 
189). 

Adipic  Acid,  C6Hifj04 — Found  in  the  calcium  precipitate 
which  is  produced  during  the  treatment  of  beet-juice  (von 
Lippmann,  Ber.  1891,  24,  3299  ;  this  Journal,  1892,  50). 

Apoglucic  Acid,  CisHiqOq — Produced  by  the  action  of 
alkali  on  glucose  (Zeits.  Ver.  Eiibenzucker  Ind.  1879,  29, 
882).  Found  in  cane-juice  (Winter,  Zeits.  Ver.  Eiiben- 
zucker Ind.  1888,  38,  780  ;  this  Journal,  1888,  761). 

Arabic  Acid,  C'sHjoO- — Discovered  by  Scheibler  to  be 
identical  with  metapectic  acid  (Zeits.  Ver.  Eiibenzucker  Ind. 
1873,  23,  179).  Preparation  and  properties  (Wachtel, 
Xeue  Zeits.  Eiibenzucker  Ind.  1879,  3,  367  ;  von  Lippmann 
Die  Zuckerarten  und  ihreDerivate,  1882,  p.  185).  Usually 
found  as  calcium  salt  (von  Lippmann,  Zeits.  Ver.  Eiiben- 
zucker Ind.  1880,  30,  342). 

Aspartic  Acid,  C4H-NO4 — Preparation  and  properties 
(Scheibler,  Zeits.  Ver.  Kiibenzucker  Ind.  1866,  16,  222). 

Butyric  Acid. — Identified  in  the  liquid  from  the  save-all 
of  the  vacuum  pans  (Birnbaum  and  Koken,  Ber.  1875,8, 
83).  A  product  of  fermentation  ;  not  present  in  untreated 
beet-juice   (Bittmann,   Zeits.  Ver.  Eiibenzucker  Ind.  1879, 


29,  882).  Method  of  determination  (Teixeira  Mendes, 
Zeits.  Ver.  Eiibenzucker  Ind.  1885,  35,  250).  Found  in 
cane  molasses  (Winter,  Unters.  iiber  das  Zucker  Eohr, 
1891,  p.  18). 

"  Canna  Acid,"  Ci4TI„,0,3 — Discovered  by  Winter 
(Unters.  iiber  das  Zucker  Eohr,  1891,  p.  18). 

Citric  Acid. — Said  to  be  present  in  beets  prior  to  1849 
(Michaelis,  Zeits.  Ver.  Eiibenzucker  Ind.  1852,  2,  64). 
Found  in  beets  as  a  salt  (Bittmann,  Zeits.  \'er.  Eiibenzucker 
Ind.  1879,  29,  882).  Thought  not  to  be  present  in  cane 
juice  (Winter,  Zeits.  Ver.  Eiibenzucker  Ind.  1888,  38,  780; 
this  Journal,  1888,  761).  Not  found  in  cane  molasses 
(Winter,  Unters.  iiber  das  Zucker  Eohr,  1891,  p.  18). 

Formic  Acid. — Identified  in  the  liquid  from  the  save-all 
of  the  vacuum  pans  (Birubauni  and  Koken,  Ber.  1875,  8, 
83).  Product  of  fermentation  not  present  iu  untreated 
beet-juice  (Bittmann,  Zeits.  Ver.  Eiibenzucker  Ind.  1879, 
29,  882).  Method  of  determination  (Teixeira  Mendes, 
Zeits.  Ver.  Eiibenzucker  Ind.  1885,  35,  250).  Xot  found 
in  cane   molasses.  Winter,  Unters.  iiber  das  Zucker  Eohr, 

1891,  p.  18). 

Glucic  Acid,  C,.2H,j,0p  (Reichardt,  Zeits.  Ver.  Eiiben- 
zucker Ind.  1870,  20,  529). — Violet  colour  of  beetroot 
juice  due  to  iron  glucate  (Teixeira  Mendes,  Zeits.  Ver. 
Eiibenzucker  Ind.  1874,  24,  420;  also  Bodenbender, 
Zeits.  Ver.  Eiibenzucker  Ind.  1875,  25,  122).  Produced 
b)'  action  of  alkali  on  glucose  (Bittmann,  Zeits.  Ver. 
Eiibenzucker  Ind.  1879,  29,  882).  Found  in  cane-juice 
(Winter,  Zeits.  Ver.  Eiibenzucker  Ind.  1888,  38,  772; 
this  Journal,  18S8,  761). 

Glutamic  Acid,  CjHgXO^  (Scheibler,  Zeits.  Ver.  Eiiben- 
zucker Ind.  1869,  19,  553). — Presence  in  beetroot  juice 
confirmed  (Bodenbender  and  Pauli,  Zeits.  Ver.  Eiiben- 
zucker Ind.  1877,  27,  965).  Properties  (Scheibler,  Xeue 
Zeits.  1884,13,  101). 

Glutaric  Acid,  C5H8O4 — Discovered  in  the  calcium 
precipitate  which  is  formed  during  the  treatment  of 
beetroot  juice  (von  Lippmann,  Ber,  1891,  24,  3299  ;  this 
Journal,  1892,  50). 

Glutimic  Acid,  C3H-XO3  (Lippmann,  Chem.  Zeit.  1884, 
8,  385). 

Glycollic  Acid,  CM^O-^ — Found  in  the  calcium  pre- 
cipitate formed  by  the  treatment  of  beetroot-juice  (Ber.  1891, 
24,  3299  ;  this  Journal,  1P92,  50). 

Glyoxylic  Acid„  C.H.^O^ — Found  in  very  young  beet- 
roots (von  Lippmann,  Xeue  Zeits.  Eiibenzucker  Ind.  1891, 
27,  194). 

Humic  Acid,  C24H,oO,o — An  oxidation  product  of  a 
colourless  substance  present  in  beetroots  (Sostmann,  Zeits. 
Ver.  17,  56). 

Lactic  Acid,  C;jIIg03 — Xot  present  in  untreated  beet- 
juice  ;  product  of  fermentation  (Bittmann,  Zeits.  Ver. 
Eiibenzucker  Ind.  1879,  29,  882).  Xot  found  in  cane 
molasses  (Winter,  L'nters.  iiber  das  Zucker  Eohr,  1891, 
p.  18). 

Malic  Acid,  C4H,,05 — Doubtful  if  the  compounds  pre- 
pared by  Payen  and  Braconnot  were  really  malic  acid 
(Sickel,  Zeits.  Ver.  Eiibenzucker  Ind.  1877,  27,  "80  ; 
Lippmann,  Ber.  1891,24,  3299;  this  Journal,  1892,  50). 
Found  in  the  beetroot  as  a  salt  (Bittmann,  Zeits.  Ver. 
Eubenzucker  Ind.  1879,  29,  8S2).  Identified  in  cane- 
juice  (Winter,  Zeits.  Ver.  Eiibenzucker  Ind.  1888,  38, 
780  ;  this  Journal,  1888,  761).  Known  to  exist  in  beetroot 
40  years  ago  (Lippmann,  Zeits.  Ver.  Eiibenzucker  Ind. 
1890,  40,  424).  Found  in  the  calcium  precipitate  formed 
during  the  treatment  of  beet-juice.  Lsevo-modification 
only  found  (Lippmann,  Ber.   1891,  24,  3299  :  this  Journal, 

1892,  50). 

Malonic  Acid,  C3IT4O4 — Discovered  in  incrustation  of 
the  vacuum  pans  (Lippmann,  Xeue  Zeits.  1881,  6,  299). 
Found  in  the  juice  of  unripe  or  decomposed  beetroots 
(Lippmann,  Zeits.  Ver.  Eiibenzucker  Ind.  1883,  33,  715). 

M classic  Acid,  CgHgOj  (?). — Product  of  action  of  alkali 
on  glucose  (Bittmann,  Zeits.  Ver.  Eiibenzucker  Ind.  1879, 
29,  882). 
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Melapcctic  Acid,  CsHipO-,  2H;0— Found  in  beetroot 
prior  to  1849  (Michaeiis,  Zeits.  Vor.  IJiibenzucker  Ind. 
1852,  2,  64).  Scheibler  (Zeits.  Ver.  Kiibenzucker  Ind. 
18G8,  18,  159  and  294).  Fremy  (Comptes  rend.  48,  202). 
Identical  with  arable  acid  (Scheibler,  Zeits.  Ver.  Kiiben- 
zucker Ind.  1873,  23,  288).  Lsevo-rotatorj-  when  produced 
by  action  of  alkali  on  pectose  ;  dextro  -  rotatory  when 
produced  by  the  action  of  hydrochloric  acid.  In  the 
latter  ca'se  it  reduces  Fehling's  solution  (Battut,  Sucrerie 
Ind.  1888,  32,  285,  311,  and  357).  Sulphuric  acid 
converts  it  into  arabinose  (Chem.  Zeit.  1389,  13,2;  this 
Journal,  1889,  206).  See  also  Herzfeld  (Zeits.  Ver. 
Kiibenzucker  Ind.  1891,  41,  667). 

Oxalic  Acid,  C0TLO4— Scheibler  (Zeits.  Ver.  Kuben- 
zucker  Ind.  1866, 16, '515).  Found  in  beetroots  as  a  salt 
(Uittmaun,  Zeits.  Ver.  lliibenzucker  Ind.  1879,  29,882). 
Seems  not  to  be  present  in  cane-juice  (Winter,  Zeits.  Ver. 
Kiibenzucker  Ind.  1888,  38,  780;  this  Journal,  1888,  761). 

Hydfoxj-citric  Acid,  CgHsOg — Found  in  juice  of  unripe 
beetroots.  Optically  inactive  (Lippoiann,  Zeits.  Ver. 
Kiibenzucker  Ind.  1883,  33,  715). 

Hijdro.ryglidaric  Acid,  CjHsOj  (Lippmann,  Zeits.  Ver. 
Kubenzucker  Ind.  1882,  32,  895).— Dextro-modification  said 
to  exist  in  beetroot-juice  (Lippmann,  Ber.  1891,  24,  3299  ; 
this  Journal,  1892,  50). 

Parapectic  Acid,  C;^H:,uO;i  +  2H./)— Found  in  beetroots 
prior  to  1849  (Michaeiis,  Zeits.  Ver.  Kiibenzucker  Ind.  1852, 
2,  64).  A.  tiansformation  product  of  pectose  (Kittmann, 
Zeits.  Ver.  Kiibenzucker  Ind.  1879,  29,  882).  See  also 
Herzfeld  (Zeits.  A^er.  Kiibenzucker  Ind.  1890,  40,  687). 

Pectic  Acid,  C,r,H,gOi3  +  2H..0— Conversion  product  of 
pectose  (Bittmann,  Zeits.  Ver.  Kiibenzucker  Ind.  1879,  29, 
882).  Formed  by  action  of  alkali  on  pectin;  coaverted 
into  parapectic  acid  by  heat  or  acids  (Sidersky). 

Propionic  Acid,  CaHjOo — Not  present  in  untreated  beet- 
root-juice (Bittmann,  Zeits.  A'er.  Kubenzucker  Ind.  1879, 
29,  882). 

Succinic  Acid,  CjHeO,— Not  normally  present  in  beet- 
root-juice (Bittmaun,  loc.  cit.')  Found  in  cane-juice 
(Winter,  Zt^its.  Ver.  Kiibenzucker  Ind.  1838,  38,  780 ;  this 
Journal,  1888,  761).  Found  in  the  calcium  precipitate 
formed  during  the  treatment  of  beetroot-juice  (Lippmann, 
Ber.  1891,  24,  3293  ;  this  Journal,  1892,  50). 

Sacculmic  Acid,  C44HjoOifl— Discovered  by  Sestini. 
Found  in  molasses  by  Diguet  (Neue  Zeits.  Kiibenzucker 
Ind.  1888,  21,  212). 

Tartaric  Acid,  C4HgOc— Believed  not  to  exist  in  cane- 
juice  (Winter,  Zeits.  Ver.  Kiibenzucker  Ind.  1888,38,  780). 
Found  in  calcium  precipitate  formed  during  the  treatment 
of  beetroot-juice.  Only  dextro-modiBcation  found  (Lipp- 
mann, Ber.  1891,  24,  3299  ;  this  Journal,  1892,  50). 

Tricarhallylic  Acid,  CoHgOg— May  be  a  product  of  the 
decomposition  of  citric  acid  (Lippmann,  Zeits.  Ver.  Kiiben- 
zucker Ind.  1878,  28,  365  ;  Wehr,  ibid.  1879,  29,  879). 

Ulmic  Acid,  aoHi^Oe- Constituent  of  red  colouring 
matter  of  beetroot-juice  (Sostmann,  Zeits.  Ver.  Kiiben- 
zucker Ind.  1867,  17,  56.  Produced  by  action  of  alkali  on 
glucose  (Bittmann,  ibid.  1879,  29,  882).  Found  in  cane- 
juice  (Winter,  ibid.  1888,  38,  780;  this  Journal,  1888, 
761). 

^/6Mm(/i.— Michaeiis  (Zeits.  Ver.  Kiibenzucker  Ind.  1852, 
2,  64)  Ixvo-rolatory.  Found  in  beetroot-juice  (Bittmann, 
ibid.  1879,24,  882). 

Asparagin,  C^HsX.O;,— Discovery  attributed  to  Kossigon. 
First  mentioned  by  Dubruufaut  (Scheibler,  Zeits.  Ver. 
Kiibenzucker  Ind.  1866, 16,  222).  Proposal  to  estimate  it 
by  ascertaining  the  amount  of  ammonia  yielded  by  its 
decomposition  (Sachsse,  ibid.  1873,  23,  55).  Not  found  in 
cane-juice  (Bittmann,  ibid.  1879,29,  882).  Optical  proper- 
ties (Becker,  Neue  Zeits.  Kiibenzucker  Ind.  1881,  6,  304 
and  317).  General  properties  and  constitution.  Not  pre- 
cipitated by  basic  lead  acetate.  Lwvu-rotatory  in  alkaline 
solutions, dextro-rotatory  in  acid  solutions  (Sidersky,  1890). 


Betahie,  C5H11NO2 — Discovered  by  Scheibler  (1866). 
Extracted  by  means  of  sodium  phosphomolybdate.  Boiled 
with  alkali,  trimethylamine  is  formed  (Scheibler,  Zeits.  Ver. 
Kiibenzucker  Ind.  1869,  19,  549).  Kipe  beetroots  contain 
less  than  unripe.  Identical  with  h^'droxyneuriue  (Scheibler, 
ibid.  1870,  20,  20).  New  method  of  preparation  (Friihhng 
and  Schulz,  ibid.  1877,  27,  -169).  Not  found  in  cane-juice. 
Optically  inactive  (Bittmann,  ibid.  1879,  29,  882). 

Choline,  C5H15NO2 — Discovery  (in  beetroots?)  (Lipp- 
mann, Zeits.  Ver.  Kiibenzucker  Ind.  1888,  38,  68). 

Ghitamine,  CjHioN.oOj  (Schulze  and  L^riche,  Zeits.  Ver. 
Kiibenzucker  Ind.  1877,  27,  321).  Precipitated  by  mer- 
curic nitrate  (Schulze  and  Bosshard,  Ber.  1883,16,312). 
Optical  activity  (Schulze  and  Bosshard,  Zeits.  Ver.  Kiiben- 
zucker Ind.  1885,  35,  319).  Decomposes  into  ammonia 
and  glutamic  acid  when  heated  with  lime  (Sidersky,  1890). 

Leyumine. — Found  in  untreated  beetroot-juice.  Is  not 
coagulated  on  boiling  (Bittmann,  Zeits.  Ver.  Kiibenzucker 
Ind.  1879,  29,  882). 

Leucine,  CyHi;jN02 — Presence  in  beetroot-juice  (Lipp- 
mann, Zeits.  Ver.  Kiibenzucker  Ind.  1885,  35,  156). 

Protayon  (^Lecithine'). — Jubert  states  (Zeits.  Ver.  Kiiben- 
zucker Ind.  1875,  25,  105)  that  the  substance  discovered 
bv  Scheibler  {ibid.  1874,  24,  309)  is  a  vegetable  ferment. 
Both  theories  refuted  (Borschtschoff,  ibid.  1876,  26,  738). 
Ferment  theory  supported  (Cienkowski,  ibid.  1878,  28, 
1017). 

Tyrositie^  CjHuNOs  (Lippmann,  Zeits.  Ver.  Kiiben- 
zucker Ind.  1885,  35,  156). 

Arabinose,  C^HkiOs — Discovered  by  Scheibler,  and  called 
by  him  '■  pectinose  "  or"  pectin  sugar"  (Zeits.  Ver.  Kuben- 
zucker Ind.  1868,  18,  159  and  164).  Formed  by  action  of 
sulphuric  acid  on  arable  acid  (Lippmann,  ibid.  1880,  30, 
342  ;  Sidersky,  1890).  Properties,  &c.  (Lippmann,  ibid. 
1884,  34,  1383).  Elementary  composition  (Kiliani,  Ber. 
1887,  20,  282  and  339).  Method  of  extraction  from  beet- 
root (VV'ohl  and  Niessen,  Zeits.  Ver.  Kiibenzucker  Ind. 
1889,  39,  929).  Colour  reactions  (Tollens,  ibid.  1891, 
41,  907). 

Cholesterin,  C.2(;H440 — Found  in  an  alcoholic  extract  of 
gelatinised  beetroot-juice  (Scheibler,  Zeits.  Ver.  Kiiben- 
zucker Ind.  1^74,  24,  309).  Detected  in  the  precipitate 
form  by  the  action  of  lime  ou  beetroot- juice  (Kollrepp, 
ibid.  1888,  38,  772;  this  Journal,  1888,  856). 

/soc/'O^cs^enH.— Discovered  by  Kollrepp  in  1888. 

Colouring  Matter. — Zier,  1839  ;  Sostman  (Zeits.  Ver. 
Kubenzucker  Ind.  1867,  17,  56)  ;  Wachtel  (Neue  Zeits. 
Kiibenzucker  Ind.  1879,  2, -121,  and  3,366).  The  colouring 
matter  "  Beta-red,"  produced  by  the  oxidation  of  Keinke's 
so-called  "  Khodogen,"  probably  belongs  to  the  aromatic 
series  (Strohmer,  Zeits.  Ver.  Kiibenzucker  Ind.  32,  879). 

Conifcrin,  CijHjiOs — Found  in  the  insoluble  portion  of 
the  beetroot.  Gives  vanillin  on  oxidation  (Lippmann, 
Zeits.  Ver.  Kiibenzucker  Ind.  1383,  33,  316  ;  this  Journal, 
1883,  184  and  387).  Sidersky  (1890).  Gives  a  blue  colour 
with  phenol. 

Dextran,  CgHioOj — Anhydride  of  glucose  ;  sometimes 
found  in  beetroot-juice  as  a  product  of  the  life  of  schizomy- 
cetes,  Leuconostoc  ^lesenteroides  Cienk  (Scheibler,  Zeits. 
Ver.  Kiibenzucker  Ind.  1874,  24,  309).  ^lain  constituent  of 
gums  of  beet-juice.  Kesembles  pectin  rather  than  a  carbo- 
hydrate (Borschtschoff,  ibid.  1876,  23,  738).  Origin  and 
nature  (Bauer,  Neue  Zeits.  Kiibenzucker  Ind.  1882,  8,  258). 
Extraction  (Weissberg,  ibid.  1888,  19,  301).  Sometimes 
formed  in  cane-juice  (Winter,  Zeits.  Ver.  Kubenzucker 
Ind.  1888,  38,  780  ;  this  Journal,  1888,  761). 

Extractive  Matter. — Michaeiis  (Zeits.  Ver.  Kiiben- 
zucker Ind.  1852,  2.  64).  Not  completely  precipitated  by 
basic  lead  acetate  {ilnd.  1857,  7,  39). 

Fats  and  Oils. — Present  in  heetroot-julce  in  very  small 
quantity  only  (Bittmann,  Zeits.  Ver.  Kiibenzucker  Ind. 
1879,  29,  882). 
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Giimmi/  Mailer. — Not  found  in  juice  of  uninjured  beet- 
roots (Miehaelis,  Zeits.  \vr.  JJubouzucker  lud.  lUb'),  7, 
2U0).  See  also  Horschtschoff  (ihid.  ls76,  26,  ":5S)  ; 
Hittmaiin  (/A///.  1H79,  29,  «><-);  l-ippmaiin  (Ber.  IK'JO,  23, 
3.»(;4  ;  this  Journal,  1H91,  :i75). 

Puriipectin,  C^.y\lf,()'fi — Foraieil  by  lieating  pectin  witli 
water  (Sidersky,l'891). 

Pdninthin,  ("ijH.vjO,, — Keichardt  (Zeits.  Ver.  lUiben- 
zuckcr  lud.  18 7."),' 25,  «03). 

Pcrliii,  (";,..•  Il4sO;i.; — Miehaelis  (Zeits.  \'er.  Kiiheu/.ucker 
Ind.  1852,  2,  61)-  ^ot  found  in  juice  of  uninjured  beet- 
roots (ibid.  18.")'),  7,  200).  Found  in  cane-juice  (ihid.  1888, 
38,  T80;  this  Jounuil,  1888,  7G1).  Chevron  (Neue  Zeits. 
Uiibenzucker  Ind.  1888,  20,  IG'.*)-  I>oes  not  reduce 
Feliling's  solution,  is  dextro-rotatory,  and  is  converted  into 
pectic  acid  by  alkali  (Hattut,  Suererie  Indig.  1888,  32,  28."), 
:n  1,  and  3.J7).  Formation  (Heaudet,  Xeue  Zeits.  liiiben- 
zucker  Ind.  1889,  22,  245).  Influence  on  the  analysis  of 
beetroot-juice  (Weisberg,  ibid.  1889,  23,  9)-  Said  to  be 
a  mixture  of  several  compounds  (Ilerzfeld,  Zeits.  ^'er. 
Uiibenzucker  Ind.  1891,  41,  667).  F'orms  a  gelatinous 
mass  with  water ;  acids  couvert  it  into  metapectic  acid 
(Sidersky,  1891). 

Pectose. — Miehaelis  (Zeits.  Ver.  Kiibenzucker  Ind.  1852, 
2,  64)  Bittmann  («7»uZ.  1879,  29,  882).  General  properties 
(Hattut,  Suererie  Indig.,  1888,  32,  285,  311,  and' 357). 
Converted  into  pectin  as  the  beetroot  ripens ;  perhaps  by 
the  action  of  pectase  (Sidersky,  1890). 

Phylosterin,  C.^uH^^O  (?). — Lippmann  (Zeits.  Yer.  Kiiben- 
zucker, 1888,  38,' 68;  this  Journal,  1888,  223). 

Cutcchol,  C|-,II|;C).-. — Discovery  in  beetroots  (Lippinann, 
l$er.  1887,  20,  3298';  this  Journal,  1888,  128).  Reduces 
F^ehling's  solution  (Wohl,  Zeits.  Ver.  Eiibenzucker  Ind. 
1888,  38,  -158;  this  Journal,  1888,  459). 

raw(7//w,  C^H^O:;— Scheibler  (Ber.  1880,13,  335).  First 
aromatic  compound  found  in  sugar  (Lippmann,  Zeits.  Ver. 
Kiibenzucker  Ind.  1880,  30,  134).     See  under  coniferin. 

Viscose,  CjjHipOj — Discovery  by  Bechanip  CXeue  Zeits. 
Kiibenzucker  Ind.  1881,  7,  214).  Identical  with  dextran 
(Scheibler,  ibid.  1881,  7,  216).— A.  11.  L. 


An  Improved  Method  for  the  Gravimetric  Estimation  of 
Furfural  Hijdrazone.  W.  H.  Krug.  J.  Anal,  and  Appl. 
Chem.  189.3,  7,  68. 

See  under  XXIII.,  page  551. 


The  Electrolytic  Estimation  of  Copper  as  applied  to 
Invert  Sugar  Determinations.  B.  B.  Ross.  J.  Anal, 
and  Appl.  Chem.  1893,  7,  83. 

See  under  XXIII.,  page  551 . 


PATENT. 

Improvemenls  in  Filtering  Apparatus.  II.  Kohl,Euskirchen, 

Prussia.     Eng.  Pat.  18,552,  October  17,  1892. 

iSec  under  I.,  page  511. 


XVII.-BREWINa,  WINES.  SPIEITS.  Etc. 


Zeit.  Kep. 
Ai;(  Oi£DiN(; 


'I'he     Occurrence    of    Boric    Acid    in     Beer    and    Hops. 
.1.  Brand.     Zeits.  ges.  Brauw.  1892,  15,  427;  and  Chem. 
1892,  31,  ,';.J0. 

to  the  author,  boric  acid  is  an  invariable 
constituent  of  beer,  and  may  be  readily  detected  by  its 
action  on  turmeric  paper.  The  test  is  best  applied  as 
follows  : — The  beer  is  rendered  slightly  alkaline,  evaporated 
to  dryness,  ignited,  and  the  ash  extracted  with  water.  The 
solution  is  evaporated  to  a  small  bulk,  acidified  with  hydro- 
chloric acid,  and  tested  with  turmeric  paper  in  the  usual 
way.  In  all  eases  a  slight  brown  coloration,  changed  by 
alkalis  to  a  greenish-blue,  was  obtained.  In  each  ease  the 
presence  of  boric  acid  was  confirmed  by  Gooch's  method  of 
converting  it  into  methyl  borate,  and  separating  the  latter 
by  distillation.  Further  experiments  proved  that  the  boric 
acid  was  exclusively  derived  from  the  hops  employed.  A 
number  of  hop  samples  were  examined,  fresh  as  well  as 
dried,  and  relatively  large  amounts  of  boric  acid  were 
found  in  all  parts  (leaves,  twigs,  and  flowers)  of  the  plant. 
The  stalks  of  wild  hops  also  contained  the  acid,  but  no 
trace  could  be  detected  in  barley  and  malt. — H.  T.  F. 


PATENTS. 

An  Improved  Meter  jor  Estimating  the  Volume  and 
Density  of  Liquids.  A.  V.  L.  Bedout,  Paris.  F>ng.  Pat. 
8272,  May  2,  1892. 

See  under  I.,  page  510. 


Improvements  connected  with  Apparatus  for  Aerating 
Malt — and  other  Liquors  and  Liquids.  D.  Wickham, 
Ware,  Herts.     F:ng.  Pat.  10,126,  May  27,  1892. 

The  apparatus,  details  and  drawings  of  which  are  given,  is 
manipulated  as  follows  : — The  beer  or  other  liquid  to  be 
aL-rated  is  drawn  from  the  cask,  &c.  by  means  of  a  pump  and 
forced  into  a  globular  receiver  provided  with  baffling-plates 
(perforated  or  not),  in  which  it  is  impregnated  with  carbonic 
acid  gas.  The  latter  is  drawn  from  a  liquid  gas  cylinder 
fitted  with  a  reducing  valve,  and  is  passed  through  a 
water-jacketed  attemperating  coil,  heated  by  a  small  gas 
flame,  before  it  enters  the  aerating  vessel.  After  ac-ration 
the  liquid  passes  through  another  pipe,  either  back  to 
the  original  containing-vessel  or  to  a  bottling  machine. 

— H.  T.  P. 

Improvements  in  the  Manufacture  of  Yeast.  H.  flyers. 
Salroyd  Low  Moor,  Yorks.  Eng.  Pat.  10,078,  May  27, 
1892. 

The  object  of  this  process  is  the  production  of  yeast 
possessing  good  keeping  qualities,  and  suitable  alike  for 
bread  baking  and  for  use  in  distilleries.  To  this  end  80  lb. 
of  ground  rye  and  10  lb.  each  of  ground  malted  wheat  and 
malted  rye  are  mixed  with  75  galls,  of  water  at  165' — 1 70"  V. 
One  thirty-second  per  cent,  each  of  sulphuric  acid  and  of 
Epsom  salts  are  then  added,  the  whole  kept  at  the  above 
temperature  for  8 — 10  hours,  cooled  to  80'  F.,  and 
thoroughly  mixed  with  5  cwt.  of  pressed  brewers'  j-east. 
Fermentation  is  allowed  to  proceed  at  80'  F.,  and  may  be 
assisted  by  forcing  compressed  air  through  the  mass.  The 
head  of  yeast  which  rises  is  skimmed  off  from  time  to  time, 
washed  with  ice-cold  water,  allowed  to  settle,  and  finally 
pressed  for  use. — H.  T.  P. 


Improvements  in  l^realing  or   Ageing  Spirit.     R.  C.  Scott, 
Liverpool.     F:ng.  Pat.  11,638,  June  21,  1892. 

Thk  spirit,  previously  cooled  to  about  32°  F.,  is  brought 
into  contact — preferably  in  the  form  of  fine  spray — with  a 
current  of  cooled  air.  It  is  claimed  that  a  loss  of  ethers 
and  alcohol  is  thus  avoided,  whilst  objectionable  bodies 
(fusel  oil)  are  rendered  harmless. — H.  T.  P. 
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Improvements  in  the  Preparation  or  Treatment  of  Beer, 
and  of  an  Extract  of  Malt  to  he  used  therefor. 
"W.  P.  Thompson,  Liverpool.  From  J.  Uhlmann,  Fuerth, 
Bavaria.     Eng.  Pat.  4927,  :March  7,  1893. 

AccoRPiXG  to  recent  observations  highly-coloured  malts 
(especially  "  amber  "  and  "  caramel "  malts)  contain  notable 
quantities  of  "  malto-dextrin"  or  "  iso-maltose,"  which  body 
imparts  to  beer  a  particularly  good  flavour,  condition,  and 
stability.  In  the  u?ual  mashing  process,  owins  to  the  excess 
of  diastase  always  present,  the  malto-dextrin  is  converted 
into  maltose,  which  does  not  possess  the  above  favourable 
pioperties  in  nearly  so  great  a  degree.  In  order  to  obtain 
an  extract  rich  in  malto-dextrin,  the  inventor  mashes  the 
coloured  malt  separately  with  a  small  quantity  of  ordinary 
malt  at  a  suitable  temperature  (49^ — 52'  K.).  The  wort 
obtained  is  added  to  beer  or  finished  wort  {i.e.,  boiled) 
produced  in  the  usual  way  ;  or  the  extract  may  be  condensed 
and  used  in  this  condition. — H.  T.  P. 


XYIII -CHEMISTEY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

lieport  on  Foods,  cS'c.  from  the  Analytical  Station  at 
Breslau.  15.  Fischer,  A.  Sartori,  G.  Runschke,  and 
F.  Butter.     Chem.  Zeit.  Rep.  1892,  31,  349—350. 

Beer. — The  aiathors  have  found  the  copper  occasionally 
occurring  in  beer  to  be  derived  from  the  defectively 
tinned  copper  conducting  tubes  of  the  beer-engines 
employed. 

Bread. — It  has  been  found  impracticable  to  fix  a 
maximum  percentage  of  water  allowable  in  bread.  In 
several  instances  bread,  otherwise  normal,  contained  over 
40  per  cent,  of  water  (the  standard  suggested).  The 
amount  of  water  present  appears  to  depend,  not  only  on 
the  age  of  the  bread  and  the  conditions  of  baking,  but 
also  on  the  nature  of  the  flour  used,  and  on  the  size  and 
form  of  the  loaves.  Generally  speaking,  the  larger  the 
loaves  and  the  more  nearly  globular  in  shape,  the  higher  is 
the  amount  of  water  found. 

Honey. — According  to  Haenle,  the  rotatory  power  of 
ioney  solutious  on  protracted  dialysis  eventually  falls  to 
7.ero,  whilst  in  presence  of  glucose  syi'up  a  dextro-rotatory 
solution  remains.  The  authors  fail  to  confirm  this  obser- 
vation, but  hesitate  to  condemn  this  method  of  detecting 
the  adulteration  of  honey,  because  Haenle's  conditions  of 
dialysis  differed  from  their  own. 

Milk. — For  approximately  estimating  the  fat  in  milk  the 
authors  haA-e  discarded  Marchand's  process  in  favour  of 
Soxhlet's  volumetric  method,  although  the  latter  presents 
some  difficulties.  In  many  cases  the  ethereal  layer  separates 
either  not  at  all  or  in  insuificient  quantity.  The  trouble  is, 
however,  completely  overcome  by  using  a  centrifugal 
machine.  Another  difficulty  is  that  the  scale  of  the  spindle 
is  not  sufficiently  extended  for  milk  rich  in  fat. 

Lard. — The  adulteration  of  lard  with  cotton-seed  oil 
seems  to  have  been  practically  abandoned.  For  the 
detection  of  such  addition  the  authors  still  recommend 
Bechi's  reiction,  and  the  determination  of  the  iodine 
number.— H.  T.  P. 


Froteids  of  the  Flax- Seed.     T.  B.  Osborne.     Amer.  Chem. 
J.  14,  629—661. 

The  impoitauce  of  linseed-meal,  which  is  flax  seed  more 
or  less  freed  from  oil,  as  a  cattle  food  makes  it  desirable 
that  the  composition  of  the  seed,  especially  as  regards  the 
prole'ids,  its  most  valuable  constituents,  should  be  investi- 
gated.    The   results   now  described   show   that   the    seeds 


contain  a  globulin  precipitable  by  dialysis,  a  proteid 
precipitable  by  prolonged  heating  and  by  sodium  chloride 
and  acid,  proteose  and  peptone-like  bodies,  and  a  proteid 
soluble  in  dilute  aqueous  potash.  Attempts  to  determine 
the  amounts  of  these  substances  failed. 

As  regards  the  factor  for  calculating  the  proportion  of 
prote'ids  from  the  amount  of  nitrogen  in  flax-seed,  it  is 
impossible  to  say  exactly  what  it  should  be,  but  a  pretty 
close  approximation  can  be  made.  The  results  show  that 
the  prote'ids  contain  collective!}' an  average  of  18-00  per 
cent,  of  nitrogen.  The  factor  for  flax-seed  would  thus  be 
5  •  55  instead  of  6-25  in  the  case  of  a  meal  containing  7  per 
cent,  of  nitrogen  ;  this  would  give  a  percentage  of  protein 
38-85  instead  of  43-75.— X.  H.  J.  M. 


Crystallised    Vegetable   Froteids.     T.  B.    Osborne,  Amer. 
Chem.  J.  14,  66-2—689. 

Thk  crystallised  globulins  of  the  Brazil-nut  and  the  oat- 
kernel  are  distinct  substances,  although  they  agree  closely 
in  percentage  composition,  except  as  regards  nitrogen  and 
sulphur.  Oat-kernel  globulin  is  soluble  in  water  at  60°, 
Brazil-nut  globulin  insoluble.  By  saturating  a  10  per  cent, 
sodium  chloride  solution  of  these  two  substances  the 
proteid  of  the  oat-kernel  is  almost  completely  precipitated 
whilst  that  of  the  Brazil-nut  remains  unaffected.  Similar 
solutions  when  saturated  with  magnesium  sulphate  retain 
nearly  all  of  the  Brazil-nut  but  none  of  the  oat -globulin. 
Finally,  when  the  sodium  chloride  solutions  are  heated,  the 
Brazil-nut  globulin  begins  to  separate  at  70"  and  is  largely, 
but  not  wholly  precipitated,  at  100°;  oat-globulin  does  not 
coagulate  at  all  when  boiled. 

The  crystalline  globulins  of  hemp  seed,  castor  bean, 
squash  seed  and  flax  seed  are  almost  identical  in  composi- 
tion and  behave  very  similarly  towards  reagents  and 
solvents.     The  four  globulins  are  probably  identical. 

— N.  H.  J.  M. 

Some  Products  of  Cassava-TL.  E.  Ewell  and  H.  W.  Wiley. 
Amer.  Chem.  J.  15,  1893,  285—289. 

Fkom  some  analyses  made  about  four  years  ago  of  the 
roots  and  bark  of  the  sweet  cassava  (^Jalropha  Manihot) 
grown  in  Florida,  it  was  concluded  that  the  plant  was 
valuable  for  feeding  purposes,  being  very  rich  in  carbo- 
hydrates, though  rather  poor  in  albuminoids.  The  authors 
have  recently  obtained  a  large  quantity  of  the  root  and 
after  separating  the  bark  from  some  of  the  roots,  each  was 
subjected  to  analysis  with  the  following  results  : — 


Peeled  Root. 

Fibre 

after 
removal 
of  Stai-eh. 

Bark  of  Root. 

Fresh. 

Drv. 

Dry. 

Fresh. 

Dry. 

1 
61-30 

0-17  j     0-44 

0-64  '     1-66 

30-98  1  80-06 

0'88  :     2- -26 

0-30 

1-02 

64-64 

10-68 

1-42 

21-94 

61-30 
0-66 
2-29 

3-83 

2-09 

29-90 

1-70 

Albuminoids  (N  x  6-35)  . 

Starch    (diastase   extract 

inverted  with  HCl). 
Fibre 

5-91 
9-89 

Ash 

Undetermined 

0-51 
5-52 

1-31 
14-27 

5-23 

77-27 

The  fresh  root  was  found  to  contain  38-7  per  cent,  of  dry 
matter.  The  yield  of  air-dried  starch  was  25*9  and  23-6 
per  cent,  respectively  of  the  total  weight  of  the  root.  The 
starch  was  almost  pure,  the  diameter  of  the  starch  granules 
being  a  little  over  0  -  0 1  mm.  The  cassava  contains  hydrocyanic 
acid,  which  seems  to  be  distributed  throughout  the  pulp 
and  particularly  in  the  juices  which  can  be  expressed  from 
the  pulp.  However,  no  injurious  effect  from  this  poison  has 
ever  been  observed  in  the  case  of  animals  fed  on  the  plant 
grown  in  Florida.    The  amount  of  ash  in  the  root  is  quite 
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low,  showing  that  the  cassava  does  not  require  a  soil  rich  in 
mineral  constituents.  The  amount  of  mineral  matter  taken 
from  the  soil  by  H'()  kilos,  of  the  fresh  root  is  approximately 
only  half  a  kilo.  The  alluiminous  matters  are  also  present 
in  small  ([uantities,  being  only  sliglitly  larger  in  weight  than 
the  ash  itself.  The  plant  therefore  is  one  which  it  seems 
(luite  po.«sible  to  nourish  almost  exclusively  with  the 
ordinary  constituents  of  air  and  water,  and  for  this 
reason  it  could  be  recommended  on  the  sandy  soils  of 
Florida  as  a  crop  whicli  would  require  the  minimum 
of  fertilisation.  The  ash  of  the  peeled  root  is  especially 
rich  in  potash,  almost  one-half  of  tho  total  weight  being 
composed  of  this  substance.  The  potash  is  eombined 
chiefly  with  carbonic  and  phosphoric  acids.  In  the  ash  of 
the  bark,  as  migiit  be  expected,  silica  is  the  predominant 
element,  more  than  half  tlie  total  weight  consisting  of  this 
substance.  Assuming  a  yield  of  five  tons  of  roots  per  acre, 
the  weights  of  the  important  fertilising  materials  removed 
by  such  a  crop  can  be  readily  calculated  from  the  data 
given.  Since  the  bark  forms  approximately  2-2  per  cent, 
of  the  entire  root  the  total  crop  would  be  made  up  of  the 
following  amounts  of  bark  and  peeled  root : — 

Lb.  Lb. 

Peeled  root 9,780  containinf? 49-88  iisli 

Bark      root 220  , 4-41    ., 


The  more  important  mineral  matters  contained  therein 
are : — 


Abnonmd  Butter.     F.  W.  Moore.     J.  Anal  and  Appl. 
Chem.,  189.3,  7,  1,  2. 

A  SAMiTJc  of  butter  produced  from  the  milk  of  an  Ayrshire 
cow  which  had  been  milked  1 1  months  previous  to  the  time 
of  the  experiment,  and  was  being  fed  on  hay,  ensilage, 
gluten  meal,  and  cotton  seed  oil  gave  the  following  results : — 
"  Volatile  acids  "  (presumably  the  Keichert-Wollny  figure 
is  meant)  1G"5;  iodine  number  39 '6.  The  second  sample 
of  butter  from  the  milk  of  a  Ilolstein  cow  which  had  been 
milked  for  i:j  months  and  was  being  fed  on  hay,  ensilage, 
and  cotton-seed  meal,  gave  the  figures  1 1  -2  and  .'3G*0  for  the 
same  criteria.  Uoth  samples  were  hard,  pale,  and  smelt  of 
tallow,  the  last-named  property  being  especially  perceptible 
in  the  case  of  the  second  sample.  The  author  attributes  the 
abnormality  of  these  samples  to  the  advanced  stage  of 
lactation,  and  the  presence  of  cotton-seed  oil  iu  the  food, 
both  conditions  tending  to  decrease  the  quantity  of  volatile 
acids,  and  the  latter  also  lowering  the  iodine  number  and 
raising  the  melting  point  of  the  butler-fat.  It  appears  that 
the  iodine  number  varies  less  than  does  the  figure  representing 
the  amount  of  volatile  acids.  Thus  working  with  a  herd  of 
niue  cows  and  examining  more  than  100  samples  of  butter, 
the  author  found  that  the  widest  range  for  volatile  acids  in 
the  butter  from  a  single  cow  was  expressed  by  the  figures 
11*2  to  32 '4,  the  next  largest  variation  being  between  17-6 
and  33-1.  Corresponding  values  for  the  iodine  number 
were  30'  1  to  44*8,  and  three  other  cows  gave  butter  which 
showed  nearly  as  large  a  range.  The  extreme  limits  were 
11-2  and  33  •  9  for  the  volatile  acids,  and  24  •  2  and  44  •  8  for 
the  iodine  number. — B.  B. 


Ash  from 

Peeled  Root, 

49 -SS  lb. 


Ash  from  Bark, 
4- 14  lb. 


CaO  . 
Mj?0. 
KjO  . 
P2O5 


Lb. 
5-31 

3-67 

2l)'77 

7-77 


Total  Ash 

from  5  tons. 

54-32  lb. 


Lb. 

Lb. 

0-29 

5-60 

0-15 

3-82 

0-05 

21-42 

0-11 

7 -88 

— D.  B. 


Caffeine  and  the  Question  of  its  Isomerism.    A.  B.  Prescott. 

J.  Amer.  Med.  Assoc.     January  28,  1893,  1 — 15. 
The  following  conclusions  are   presented  as  to  the  work 
already  done  with  the  object  of  arriving  at  the  character  of 
the  alkaloids  in  tea  and  coffee. 

1.  The  alkaloid  counted  ay  caffeine  is  mostly  dissolved 
by  ordinary  hot  infusions  and  by  decoctions  of  tea  and 
coffee,  even  if  brief  in  maceration.  Of  the  two  beverages, 
coffee  is  apt  to  be  a  little  the  richer  in  alkaloid,  but  this 
difference  is  not  distinctive.  Three  grains  per  pint  is  a 
common  proportion. 

2.  Tea  beverage  is  very  rich  in  tannins,  which  are  nearly 
absent  from  coffee  beverage.  Tannins  are  very  slowly 
drawn  into  infusion,  so  that  the  time  and  temperature  of 


Alkaloid. 

Taimins. 

Soluble  Ash. 

Potash. 

Other  Soluble 
Substances. 



Tea. 

Coffee. 

Tea. 

Coffee. 

Tea. 

Coffee. 

Tea. 

Coffee. 

Tea.   ;   Coffee. 

I.  Total  Content,  in  percentages: 

1.  Geisler,  1884:   iu   averages   of  30 

grades  (Note  A). 

2.  Dragendorvf,  Univ.  Dorpat,  1874 : 

23  grades  (Note  B). 

3.  The  writer  and  Mr,  Clark,  1876  :  15 

grades  (Note  C). 
\\.  Dissolved  in  Infusions,  Sbs  per  cent,  of 
di-y  article : 

1.  Geisler,  1884:  by  infusion  at  100°  C. 

(NoteU). 

2.  Fellows,  1880  :  by  10  minutes  (Note 

£). 

3.  Fellows,  1880 :  by  20  minutes 

2-C 
2-0 

2-4 

1-1 

15-2 
12-4 
12-0 

9-2 
0-6 

0-0 

3-5 

3-8 

2-3 
1-4 

2-4 

21-7 
17-0 

12-5 

1-5 

0-1 

__ 

4.  Fellows,  ISSO  :  by  30  minutes 

.. 

2-5 

0-8 

5.  Keseick,  1891 :    (Note  F)  13  black 

teas. 

6.  Kknkick,  1891 :  18  Japan  teas 

2-8 
2-S 

•• 

5-4 

9-4 

3-5 
3-6 

12-0 
14-6 

III.  Content  of  Infusions,    in  Grains  per 
Pint : 

1.  Calculated  from  Geisler  (II.  1)  (Note 

G). 

2.  Calculated   from    Kenriek    (II.  5,  fi) 

(Note  G). 

3.  By  Fellows  (Note  E)  direct 

2-5 

4-13 

3-8 

1-4 

12-5 

2-65 

•• 

5-9 
3-3 

0-9 

3-5 

,. 

13-3 

1 

4.  Calculated    from    I.    2    and    other 

sources  (Note  H). 

5.  Frequent  proportions,  summarised  . . 

2-5 

3-5 
3-5 

7-0 

0-7 

3-5 

9-5 
9-5 

1-4 

C-3 
6-3 

13-0 

56-0 
56-0 

£    2 
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henbane,  or  tobacco.     It 

content   of    nitrogen    it 

Proteids    have    16  per 

strychnine,  9  •  0  per  cent. 


infusion  govern  its  astringency.  A  cup  of  tea  may  have 
from  two  to  six  times  as  much  of  tannin  as  it  has  of 
alkaloid. 

3.  Coffee  beverage  carries  (juite  constant  potassium  baits 
amounting  to  four  times  the  quantity  in  tea  beverage.  A 
cup  of  coffee  contains  potassium  salts  to  the  extent  of 
about  twice  the  quantity  of  the  alkaloid  present.  Some 
of  the  potassium  is  as  phosphate. 

4.  The  nutrient  and  other  remaining  solids  in  coffee 
infusions  amount  to  four  times  the  quantity  of  the  corre- 
s[iouding  solids  in  the  infusion  of  tea. 

A  pint  of  coffee  contains  an  average  of  50  to  60  grains  of 
solids  beside  alkaloid,  ash,  and  tannin.  The  pharmacology 
of  some  of  these  bodies  ought  to  be  studied. 

5.  There  follows  to  be  determined  the  homologue*  of 
catfeine  (theophylline,  theobromine,  and  xanthine),  their 
presence,  quantity,  and  effect.  Then  remains,  if  found  at 
all,  any  evidence  as  to  isomeric  caffeines.  For  these 
inquiries  it  is  needful  to  discuss  the  known  constitution  of 
caffeine  itself. 

Caffeine  stands  apart  from  vegetable  alkaloids  as  a  class. 
It  is  not  a  derivative  of  pyridine.  It  does  not  give  evidence 
of  a  closed  chain  of  carbon  atoms  in  the  same  state  of 
saturation  found  in  pyridine  derivatives.  It  does  not 
contain  any  part  of  the  fruitful  benzene  molecule.  When 
it  is  broken  up  in  any  way,  aromatic  compounds  are  not 
formed  out  of  it.  In  all  these  related  particulars  caffeine  is 
unlike  the  numerous  alkaloids  of  cinchona,  or  opium, 
hydrastis,  coca,  pepper,  conium, 
stands  apart,  also,  in  the  great 
contains,  namely  28 '8  per  cent, 
cent.  ;  quinine  has  8*6  per  cent.  ; 
of  the  same  element. 

Caffeine  is  a  thnce  methylated  xanthine  as  clearly  as 
chloroform  is  a  thrice  chlorinated  methane.  As  trimethyl- 
xaiithine  its  chemical  possibilities  in  general  are  those  of 
xanthine  itself.  As  a  tri-derivative  of  xanthine,  it  is 
methyl-saturated,  and  does  not  have  the  obvious  theoretical 
possibilities  of  isomerism  that  di-derivatives  and  mono- 
derivatives  possess.  These  have  been  readily  realised  in 
synthesis. 

In  the  present  state  of  evidence  we  reach  certain  con- 
clusions as  follows : — 

1.  The  live  beverage  plants  owe  some  of  the  differences 
in  their  effects  to  their  different  yields  of  bodies  not  classed 
as  active  principles. 

2.  The  total  active  principle  of  a  beverage  plant,  the 
"theine,"  "■  caffeine,"  &c.,  as  obtained,  is  perhaps  liable  to 
contain  small  quantities  of  xanthine  and  other  homologous 
bodies  of  physiological  effect. 

3.  The  main  active  principle  in  each  of  the  five  beverage 
plants  is,  unquestionabl}',  a  trimethj-l-xanthine.  Chemical 
studies  indicate,  as  yet,  only  one  trimethj-l  derivative  of 
xanthine.  If,  however,  strictly  pure  trimethjl-xanthine, 
known  as  caffeine,  from  one  plant  clearly  differs  in  physio- 
logical effect  from  the  same  body  taken  in  strict  purity 
from  another  plant,  then  the  chemist  will  recognise  a  proof 
of  isomerism,  and  await  its  explanation  by  later  chemical 
researches. 

PATENTS. 

A71  Improved  Process  and  Apparatus  for  Preserving  Meat, 
Fish,  and  other  Perishable  Substances.  E.  Edwards, 
London.  I'rom  E.  Grognet,  Courbevoie,  France.  Eng. 
Pat.  7789,  April  25,  1S92. 

The  meat,  &c.,  cut  in  pieces,  or  left  whole  as  in  the  case  of 
fish,  is  thoroughl}'  soaked  in  a  bath  composed  of  common 
salt,  and  small  quantities  of  potassium  acetate  and  a  number 
of  spices,  dissolved  either  in  weak  vinegar  or  in  a  solution  of 
salicylic  acid.  The  food  is  then  furnished  with  a  protective 
coating  by  sprinkling  it  with  powdered  talc,  or  maize,  or  flour 
and  whitening,  steatite,  &c.,  or  a  mixture  of  the  above. 
Finally  the  meat,  &c.,  is  dipped  in  a  solution  of  salicj-lic 
acid,  and  dried  in  a  sort  of  wire-chamber  titted  with  shelves, 
•which  is  made  to  revolve  in  a  closed  outer  case,  air  dried 
by  means  of  a  drying  column,  being  drawn  through  the 
apparatus  during  the  process. — II.  T.  P. 


Improvements  in  Apparatus  for  Extracting  Juices  or 
.Essences  from  Meat,  Fitiit,  and  other  Substances. 
F.  Summerfield,  Southsca.  Eng.  Pat.  8485,  May  5, 
1892. 

This  apparatus  is  more  particularly  suited  to  household 
purposes.  It  consists  of  an  enamelled  iron  dish  from  which 
rise  steel  rods  connected  at  the  top  by  a  cross-bar.  A 
long  screw  passes  through  this  cross-bar  and  carries 
on  its  lower  and  upper  extremities  respectively,  a  plunger 
and  a  handle.  The  plunger  fits  into  a  perforated  iron 
cylinder  which  is  placed  for  the  purpose  on  a  projection 
in  the  centre  of  the  dish.  The  meat,  &c.  from  which 
the  juice  is  to  be  expressed,  is  packed  in  the  cylinder, 
the  latter  placed  in  position  under  the  plunger,  which  is 
then  screwed  down.  The  expressed  juice  collects  in  the 
basin  below.— H.  T.  P. 

Process  and  Apparatus  for  Purifying  Water.  C.Schmidt, 
E.  Loh,  and  H.  Brackebusch,  Berlin.  Eng.  Pat.  1297, 
Jan.  20, 1893. 

A  CYLINDRICAL  vcssel  of  enamelled  iron,  or  other  suitable 
materia],  provided  with  an  outlet  near  the  top,  has  a  cylinder 
of  smaller  diameter,  open  at  both  ends  and  standing  on 
short  feet,  inserted  in  it.  Fitted  into  the  top  of  the 
latter  is  a  sieve  containing  crystals  of  tartaric  acid,  on 
which  the  supply  of  water  falling,  all  bacteria  are  said  to 
be  immediately  killed.  On  reaching  the  bottom  of  the 
internal  cylinder,  the  water  has  to  rise  through  the  annular 
space  of  the  external  vessel,  to  the  outlet  of  that  vessel,  and 
this  space  is  filled  with  lumps  of  marble  to  remove  the  free 
acid.  On  leaving  the  sieve  the  water  should  contain  about 
0"2  per  cent,  of  acid,  and  to  regulate  this,  it  is  provided 
with  a  central  chamber,  into  which  the  water  falls,  while  the 
annular  space  is  divided  into  three  compartments,  one  or 
more  being  filled  with  the  acid  crystals. 

Instead  of  employing  tartaric  acid,  the  inner  cylinder  may 
be  filled  with  stones  sprinkled  over  with  quicklime,  while 
the  outer  compartment  contains  "  kieselguhr  ;'  —  in  this 
case  no  sieve  is  needed. — F.  H.  L. 


Improvements  in  Apparatus  for  Filtering  and  Disinfecting 
Water.  H.  W.  F.  Krone,  Hamburg.  Eng.  Pat.  3082, 
February  11,  1893. 
This  apparatus  consists  of  a  cistern  divided  centrally  into 
two  parts  by  a  vertical  partition,  which  being  made  of  two 
layers  of  charcoal  and  one  of  sand,  forms  the  filtering 
medium.  The  water  supply  enters  the  first  compartment 
and  is  regulated  by  the  usual  ball-cock,  but  on  admission 
the  water  is  made  to  spray  against  the  side  of  the  partition 
to  remove  any  deposit,  and  to  this  end  also  the  bottom  is 
sloped  down  to  the  outlet  pipe.  In  this  same  compartment 
is  fixed  a  vessel  Containing  the  disinfectant,  which  is  fitted 
with  a  ball-cock  arranged  so  as  to  cause  a  small  amount  of 
liquid  to  escape  when  the  level  of  the  water  is  lowered. 
The  second  compartment  serves  as  the  reservoir  for  the 
filtered  water. — F.  H.  L. 


Improvements  in  and  Connected  icith  Means  for  Chargincj 
Liquids  with  Carbonic  Acid  Gas.  A..  Landerer, 
Leipzig.     Eug.  Pat.  3334,  February  15,  1893. 

In  order  to  render  palatable  water  or  beverages  which  have 
become  stale  or  insipid  by  standing  in  open  vessels, 
materials  capable  of  generating  carbonic  acid  gas  are 
formed  and  added  in  the  shape  of  pellets  or  tablets,  which 
have  been  subjected  to  great  pressure,  whereby  their 
solubility  is  reduced,  and  hence  neither  dissolve  nor  undergo 
reaction  too  rapidly. 

These  pellets  may  also  be  sufficiently  protected  by  a 
coating  of  less  soluble  material.  The  pellets  on  dissolving 
generate  carbonic  acid  gradually,  and  the  gas  is  thus 
readily  absorbed  by  the  liquid.  Inactive  or  retarding 
agents,  consisting  of  salts  found  in  solution  in  natural 
mineral  waters,  maj'  be  mixed  with  the  material  with 
advantage,  as  the}'  impart  a  medicinal  character  to  the 
liquid.— J.  C.  C. 
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Improved  Apparatus  for  Vptermiiiing  the  Relative  Pcr- 
cenliti/rs  of  the  Fluid  Cnrnponviits  of  a  (Compound  Fluid. 
V.  \ .  1*.  IJorj,',  C'jpciiha^on,  Deuiuiirk.  Eng.  I'at.  44U'J, 
February  28,  1H93. 

See  under  XW\l., page  548. 


Improvements  in  Apparatus  for  Sterilising  Liquids  and  in 
the  Stoppering  of  liotlles  and  other  Vessels  for  Holding 
such  Liquids.  11.  Tliicl,  Lubcck,  Germany.  Eug.  I'at 
C213,  March  23,  1893. 

TiiK  jars  or  bottles  for  holdinnf  the  liquid  to  be  sterilised 
are  provided  with  stoppers,  held  down  by  tension  or 
compression  sprinors,  which  allow  the  gases  and  steam 
generated  in  tlie  sterilising  operation  to  escape  when  above 
a  certain  pressure,  and  also  close  the  vessel  when  the 
pressure  has  ceased.  A  similar  device  is  also  claimed  for 
metallic  or  other  vessels.  The  sterilising  boiler  serving  for 
tlie  reception  of  these  vessels  is  provided  with  a  movable 
cover  and  swing  crane,  to  allow  of  the  cover  being  raised 
and  swung  on  one  side.  When  the  bottles  or  vessels 
containing  the  H.^uid  to  be  sterilised  have  been  placed 
in  the  boiler,  the  cover  is  fixed  in  place,  and  steam 
admitted.  The  air  is  first  displaced  and  driven  out  of  the 
boiler  by  the  fteam  and  the  pressure  is  then  raised  to  about 
two  atmospheres.  This  heating  causes  internal  pressure  in 
the  enclosed  vessels,  which  is  relieved  automatically  by 
their  stojipcrs.  After  a  short  time  the  steam  is  shut  off, 
and  a  vacuum  is  produced  causing  further  relief  in  the 
vessels  ;  on  further  cooling  the  stoppers  close  automatically 
and  seal  the  vessels  containing  the  now  sterilised  liquid. 

— J.C.  C. 


(S.)— SANITARY  CHEMISTRY. 

Fleoenth  Meeting  of  the  Representatives  of  the  Bavarian 
Chemical  Industries  at  Regenshurg,  August  1892. 
Cbem.  Zeit.  1892,  16,  1148—1149. 

Amongst  others  the  following  papers  were  read : — 

"  The  Noxious  Bg-products  of  the  Manufacture  of 
Fulminating  Mercury."  H.  Kaemmerer.  Various  methods 
are  described  of  rendering  harmless  the  poisonous  gases 
given  off  during  the  solution  of  the  mercury  in  nitric  acid, 
and  especially  during  the  subsequent  treatment  with  alcohol. 
As  regards  the  different  methods  of  dealing  with  explosive 
waste  products,  only  one,  of  comparatively  recent  introduc- 
tion, appears  to  be  satisfactory.  It  is  based  on  the  fact 
that  mercuric  fulminate,  when  heated  with  a  large  volume 
of  water  under  high  pressure,  splits  up  into  metallic 
mercury  and  non-explosive  mercurial  compounds  of  unknown 
composition.  Attention  is  drawn  to  the  unhealthy  nature 
of  the  process  of  charging  percussion  caps.  Numerous 
small  explosions  constantly  occur  and  the  air  consequently 
becomes  laden  with  mercurial  vapours.  It  is  stated  that  in 
one  factory  in  Kiirnberg  during  the  winter  1890-91,  40  per 
cent,  of  the  workers  suffered  fi'oni  mercurial  poisoning. 

Copper  in  its  Relation  to  Preserved  Articles  of  Food, 
considered  from  a  Hygienic  Point  of  View.  B.  Lehmann, 
and  also  J.  Mayrhofer.  Copper  appears  to  be  a  normal 
constituent  of  most  animal  and  vegetable  substances. 
Thus,  I  kilo,  of  grain  was  found  to  contain  5 — 10  mgrms.  of 
copper;  beans,  2 — 7  mgrms.;  cocoa,  11 — 27  mgrms.,  &c. 
Liver,  especially,  is  rich  in  copper;  for  instance,  bullock's 
liver  contained  52  mgrms.  The  copper  thus  present  is, 
however,  not  soluble  in  water,  and  only  slightly  soluble  in 
dilute  acids.  100  grms.  of  peas,  strongly  stained  with  copper, 
yielded  only  2 — 6  •  7  mgrms.  of  the  metal  to  20  cc.  of 
digestive  fluid.  As  regards  the  effect  of  copper  on  the 
human  subject,  experiments  showed  that  preserves  con- 
taining 25  mgrms.  of  metal  per  kilo,  exerted  no  injurious 
influence  whatever ;  moreover,  it  was  found  that  20 — 30 
mgrms.  of  copper  (as  acetate  or  sulphate)  might  be  taken 
daily  for  three  months  with  perfect  impunity.  Concerning  | 
the  staining  of  preserves,  it  is  stated  that  this  is  nearly 
always  necessary  in  order  to  give  them  a  marketable 
appearance.     Trials   made  with  other  staining  agents  than 


copper  have  proved  unsatisfactory,  besides  being  moro 
costly.  In  the  discussion  which  followed  Fresenius  cast 
doubts  on  the  legality  of  employing  staining  agents. 
Kerschensteiner  agreed  with  the  authors  that  many  of  the 
published  cases  of  poisoning  attributed  to  copper  were 
more  probably  caused  by  the  presence  of  ptomaines. 
According  to  Kaemmerer,  copper  is  frequently  present  in 
artificial  mineral  waters,  probably  owing  to  defective  tinning 
of  the  copper  vessels  employed.  Seridtner  pointed  out  that 
in  France  and  Italy  small  (}uantities  of  copper  (up  to  40 
mgrms.  per  kilo.)  are  tolerated  in  preserves  by  law.  The 
following  resolution  was  afterwards  unanimously  agreed 
to: — "In  view  of  past  experir;nces,  the  presence  of  25 
mgrms.  of  copper  in  1  kilo,  of  preserves  may  be  entirely 
disregarded  from  a  hygienic  standpoint.'" — H.  T.  V. 


The  Disinfection  of  Town  Sewage-Water  by  Means  of 
Lime.  Prof.  Pfuhl.  Zeits.  fiir  Hygiene,  1892,  509. 
Proc.  Inst.  Civil  p:ug.  Abs.  1893,  48. 

Many  towns,  in  default  of  irrigation-farms,  arc  compelled  to 
purif}'  their  sewage  by  chemical  means  before  its  discharge 
into  rivers  ;  and  it  would  seem  from  the  transactions  of  the 
German  Public  Health  Society  that,  as  a  rule,  more 
attention  has  hitherto  been  paid  to  clarification  than  to 
disinfection.  The  author  remarks  that  in  certain  cases,  as 
for  instance,  where  typhoid  fever  or  cholera  may  be  present, 
it  is  most  important  that  the  sewage-water  should  be  dis- 
infected, as  it  might  otherwise  communicate  the  germs  of 
those  diseases  to  persons  using  the  river  water  mingled 
with  the  effluent  for  drinking  or  for  domestic  purposes. 
Among  the  chemical  substances  most  largely  used  in  sewage 
treatment  is  lime,  itself  an  excellent  disinfectant ;  but  it 
seemed  doubtful  whether  this  material,  in  the  wav  in  which 
it  is  now  employed,  reall}-  serves  to  destroy  the  bacilli  of 
tj'phoid  fever  and  cholera.  In  order  to  determine  the 
question,  the  author  investigated  the  proportions  in 
which  lime  must  be  added  so  as  to  effect  this  object. 
Attention  is  directed  to  his  previous  experiments  with  lime, 
in  which  he  found  that  the  addition  of  milk  of  lime, 
in  quantit}^  equivalent  to  1*37  per  mille  of  slaked  lime, 
was  suilicient  to  disinfect  the  Berlin  sewage-water,  contain- 
ing the  bacilli  of  typhoid  fever.  It  was,  however,  necessary 
to  complete  the  investigation  of  this  subject,  and  to  carry 
out  the  experiments  more  fully.  The  lime  was  used  in  the 
proportion  of  4,  ^,  and  1  per  mille.  To  determine  the 
rapidity  with  which  the  lime  did  its  work,  the  author 
withdrew  samples  for  culture  at  stated  intervals.  From  the 
first  set  of  tests,  which  are  recorded  in  the  form  of  a  table, 
it  is  seen  that  only  the  1-per-mille  dose  of  lime  was  fatal  to 
the  germs  under  all  conditions  ;  though  the  i-per-mille 
solution  destroyed  all  germs  after  two  hours'  exposure,  and 
subsequent  experiments  proved  that  even  1^  hour's  action  of 
the  lime  was  sufficient.  In  a  second  table  are  shown  the 
results  of  adding  lime  to  sterilised  sewage-water,  into  which 
a  proportion  of  tj-phoid  and  cholera  germs  had  been 
introduced  on  agar-agar,  and  therefore  in  the  absence  of 
nutritive  bouillon.  In  this  case  also  the  lime  proved  as 
efficacious  as  before. 

In  a  further  series  of  experiments  the  author  investigated 
the  influence  of  lime  upon  sewage-water  not  previously 
sterilised.  For  this  purpose  12  samples  of  fresh  sewage 
were  collected  in  flasks,  and  the  contents  of  six  of  these 
flasks  were  sterilised,  the  others  remaining  untreated.  To 
four  of  the  sterilised  flasks  i  per  mille  of  lime  was  added, 
and  to  the  other  two  1  per  mille.  The  six  flasks  of 
untreated  sewage  had  in  each  case  ^  per  mille  more  lime 
than  the  former  ones,  namelj',  four  of  them  1  per  mille  and 
two  of  them  Ij  per  mille  of  the  lime.  The  contents  of  all 
the  12  flasks  having  received  a  fragment  of  agar  culture  of 
typhoid  bacilli,  were  examined  at  intervals  of  1  hour  and 
1|  hours,  and  from  these  tests  also  it  appeared  that  a  dose 
of  1  p.-r  mille  of  lime  was  needed  to  destroy-  all  germs  of 
cholera  and  typhoid  fever  in  from  1  to  1^  hours;  it  being  a 
condition,  moreover,  that  the  liquid  should  remain  throughout 
this  time  in  motion.  For  sewage  at  rest,  the  author's 
experiments  led  him  to  the  conclusion  that  not  less  than 
3  per  mille  of  lime  would  be  needed.  At  no  existing 
sewage- works  is  the  lime  employed  at  present  in  sufficient 
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quantities  to  destroy  the  pathogenic  germs,  and  its  value  as 
a  disinfectant  is  often  partially  neutralised  by  the  use  with 
it  of  sulphate  of  alumina.  The  author  points  out  that  a 
valuable  index  of  the  sufficiency  or  otherwise  of  the  lime 
treatment  is  afforded  by  the  alkalinity  as  tested  by  titration 
of  the  effluent  with  normal  acid,  and  he  has  calculated  a 
scale  for  this  purpose. 


The  Precipitation  of  Tin  hi/  Zinc.  A. 
Zeits.  fiir  Berg-  und  Hiittenw.  18!i2, 
Civil  Eng.  Abs.  189:^,  79. 

See  wider  X.,  page  523 


Harpf.     Oesterr. 
635.     Troc.   Inst. 
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Improvements  in  Tanks  or  Vessels  and  Apparatus  used  in 

the  Purification  of  Setvage  and  other  Foul    Waters  l)i/ 

Precipitation,    and   in   the     Treatment    of   the    Sludge 

obtained  in  such   Process.     H.  Lockwood,  Manchester. 

Eng.  Pat.  10,308,  May  31,  1892. 

The    sludge   obtained    from   sewage  by    any    precipitation 

method  is  dried  and  burnt  in  the  apparatus  claimed  in  this 

invention.     The  drier  consists  of  an  internal  iron  perforated 

cylinder  lined  with  strong  canvas,  enveloped  by  an  outer 

cylinder,   a   single   cover   closing   each  end  of  the  double 

cylinder.     The  sludge  is  conveyed  into  the  inner  vessel  and 

an  ejector  applied  to  the  annular  compartment  to  produce  a 

vacuum ;  when  the  vessel   is  full  of  sludge  and  as  much 

water   removed  as  is  possible,  an  air-pump  is  attached  to 

the  inside  and  the  pressure  raised  as  high  as  the  cylinder 

will  stand.     The  cover  is  then  removed  and  the  dried  sludge 

taken  out. 

The  destructor  consists  of  a  chamber,  provided  with 
hoppers,  divided  into  four  compartments  by  two  perforated 
vertical  division  walls.  Each  compartment  is  provided 
with  three  perforated  arched  divisions  one  above  the  other, 
the  perforations  of  the  arches  alternating  with  one  another. 
The  whole  of  the  interior  of  this  chamber  is  made  white  hot 
by  means  of  liquid  fuel  injected  by  air  or  steam  at  different 
points,  to  insure  the  complete  combustion  of  all  organic 
matter  in  the  sludge,  vvhich  drops  from  arch  to  arch,  the  ash 
being  removed  from  the  bottom  compartment. — J.  C.  C. 


obtained  which  reduces  Fehling's  solution.  Oxy-cellulose 
reduces  boiling  Fehling's  solution  and  turns  fuchsin 
sulphurous  acid  violet.  The  authors  conclude  from  this 
that  oxycellulose  contains  aldehyde  groups.  They  have 
further  investigated  some  yellow  crystals  obtained  from  the 
wash  waters  of  a  gutta-percha  works  in  Hanover.  These 
they  find  to  consist  of  bornesite  or  methyl-inosite  of  the 
formula  C„Hii(CH3)0,-,  A  quantitative  estimation  of  the 
methyl  group,  previously  only  determined  qualitatively,  by 
distillation  with  hydriodic  acid,  confirms  this  formula,  and 
other  properties  of  the  substance  such  as  melting-point 
(199° — 203°)  and  specific  rotation  (a^  =  +  31-16°)  corre- 
spond with  those  already  described  by  Girard.  It  would 
thus  appear  that  certain  varieties  of  gutta-percha  contain 
bornesite  or  methyl-inosite. — T.  A.  L. 


(  O— DISINFECTANTS. 

PATENT. 

An    Improved  Disinfecting    Fluid.     M.    Rees,  Llandaff, 
South  Wales,     Eng.  Pat.  1738,  January  26,  1893. 

Twenty-eight  pounds  of  chloride  of  lime,  14  lb.  of  camphor, 
and  50  gallons  of  black  varnish  (the  coal-tar  product)  are 
mixed  together,  and  after  standing  some  eight  days  the 
resulting  substance  is  ready  to  be  used  in  urinals  and 
elsewhere. — F.  H.  L. 


XIX.-PAPEE.  PASTEBOARD.  Etc. 

Notes  on  O.rycellulose  and  Bornesite.      E.  11.  Flint  and  B. 

Tollens.  Annalen,  272,  288—290. 
The  authors  have  repeated  some  work  of  Lindsey  and 
Tollens  (Annalen,  267,366;  this  Journal,  1892,835)  on 
oxycellulose,  a  substance  which  has  also  been  prepared  by 
Sacc,  Porter,  and  Cross  and  Bevan,  and  find  that  the 
numbers  obtained  in  an  ultimate  analysis  of  the  substance 
closely  agree  with  those  of  the  first-named  investigators. 
Further  research  has  shown  that  the  body  contains  no 
methoxyl  group,  as  it  gives  no  methyl  iodide  on  distilla- 
tion with  hydriodic  acid.  When  dissolved  in  concentrated 
sulphuric  acid,  diluted    and    boiled,   a   sweetish   syrup   is 


The  Precipitation  of  Tin  by  Zinc.  A.  Harpf.  Oesterr. 
Zeits.  fiir  Berg-  und  Hiittenw.  1892,  635.  Proc.  Inst. 
Civil  Eng.  Abs.  1893,  79. 

See  under  X.,  page  522. 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

The  Chemical  Constitution  and  Physiological  Action  of 
Kola-red  in  comparison  tvith  Caffeine.  E.  Heckel. 
Kep.  de  Pharm.  1892,  48,  433  ;  and  Chem.  Zeit.  Kep. 
1892,31,  352—353. 
Knebel  has  already  shown  (this  Journal,  1892,  545)  that 
the  kola-nut  contains  a  glucoside — kolanin — which,  under 
the  influence  of  a  ferment  also  present  in  the  nut,  splits  up 
into  caffeine,  glucose,  and  kola-red,  and  that  water  and 
dilute  acids  can  effect  a  similar  change.  In  an  analysis  of 
the  kola-nut  the  author  found  2' 348  per  cent,  of  free 
caffeine  (extracted  by  chloroform).  The  insoluble  residue 
on  treatment  with  dilute  acid  yielded  a  further  quantity  of 
caffeine  equal  to  1*44  per  cent.,  showing  that  undecom- 
posed  kolanin  was  originally  present.  Since  the  digestive 
fluid  decomposes  kolanin,  it  is  obvious  that  not  only  the 
free  but  also  the  combined  caffeine  are  available  when  the 
kola  nut  is  administered  internally.  Comparative  experi- 
ments made  with  Mosso's  "  ergograph  "  yielded  diagrams 
which,  in  the  case  of  pure  caffeine,  exhibited  contractions 
of  comparatively  limited  amplitude.  With  kola-powder  the 
duration  of  the  contractions  was  longer,  their  amplitude 
increased,  and  the  diminution  of  action  regular.  In  the 
case  of  kola-red  the  duration  of  action  was  about  the  same, 
but  the  amplitude  of  the  contractions  remained  constant  for 
a  longer  period,  and  the  subsequent  diminution  in  intensity 
was  slower.  Physiologically,  therefore,  kola-red  is  more 
valuable  than  either  the  kola-nut  or  caffeine,  and  this  is 
probably  because  the  caffeine  comes  into  action  in  the 
nascent  state. — H.  T.  P. 


Cream-of -Tartar  Manufacture,     lieports  from  Consuls  of 
the  United  States,  No.  150,  1893,  449. 

The   following   particulars   are   extracted    from    the    last 
reports  of  the  United  States  Consuls  :~ 

Austria- Hungary. — The  manufacture  of  cream-of-tartar 
holds  a  foremost  rank  among  the  industries  connected  with 
wine-growing.  In  1892  lees  were  imported  to  the  amount 
of  14,684  double  cwt.,  as  against  2,604  in  1891,  and  the 
quantity  of  tartaric  acid  exported  amounted  to  2,907  double 
cwt.  in  1892,  as  compared  with  1,786  in  1891.  The  processes  in 
use  forihe  production  of  cream-of-tartar,  tartrate  of  lime, 
and  tartaric  acid,  not  very  lucidly  set  forth  in  the  report, 
will  be  found  in  Dal  Piaz,  "  Verwerthung  der  Weinriick- 
stande."     Only  one  patent  dealing  with  the  manufacture  of 


Juno3o.i893.j       THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


541 


tartaric  acid  has  been  acquired  in  Austria — that  of  Naquet, 
till;  French  clieniist,  the  niethoil  consisting  in  the  action  of 
nitric  and  sulphuric  acids  on  dextrin. 

France. — The  south  of  France  '  is  the  most  important 
centre.  More  or  less  crude  tartar  is  collected  and  some- 
times roughly  extracted  by  the  wine-growers  from  lees 
and  pomace  (stalks,  skins,  &c.).  But  pure  crystals  are 
])roiluced  in  sjjccial  establishments.  A  cream-of-tartar 
relinery  capable  of  turning  out  500  kilos,  per  day  costs  about 
'JO, 00(1  dollars,  and  will  furnish  work  for  10  men  throughout 
tho  year.  To  turn  out  500  kilos,  per  day  of  tartaric  acid 
requires  an  outlay  of  100,000  dollars,  and  will  keep  20  men 
busy.  The  two  products  are  so  closely  allied  that  it  is 
usual  for  every  establishment  to  make  both  cream-of-tartar 
and  tartaric  acid.  For  such  a  combination  one  engine  of 
(JO  h.p.  will  serve.  P'.stablishments  for  refining  tartar  differ 
very  much,  but  the  best  in  France,  Italy,  and  Spain  are 
after  this  fashion  :  A  large  wooden  tank,  often  copper-lined, 
is  partly  filled  with  water  and  the  crude  tartar  or  lees 
thrown  in.  Steam  pipes  bring  this  to  the  boil,  and  when 
saturation  is  reached  the  liquid  is  drawn  off  into  lead-lined 
tanks  holding  80  hectolitres.  To  facilitate  crystallisation, 
slats  are  placed  across  the  top,  and  from  these  hang  long 
strips  of  lead.  After  thorough  cooling  the  mother-liquor  is 
drawn  off  and  used  over  again.  The  crude  reddish  crystals 
are  collected  and  dried  in  the  sun  in  shallow  trays.  They 
are  then  recrystallised  till  perfectly  white.  In  order  to 
facilitate  dissolution  the  crystals  are  in  all  cases  ground  to 
powder  under  millstones.  The  chief  market  for  cream-of- 
tartar  is  England  and  her  colonies,  largely  for  baking- 
powder.  France,  on  the  other  hand,  consumes  large 
quantities  of  tartaric  acid,  especially  since  the  plastering  of 
wines  has  fallen  into  disfavour  and  treatment  with  tartaric 
acid  has  in  a  measure  been  substituted.  For  the  manufac- 
ture of  tartaric  acid  the  inferior  qualities  of  tartar, 
containing  less  than  10  per  cent,  of  acid,  are  usually 
selected,  the  qualities  containing  10  per  cent,  and  over  being 
set  aside  for  refining.  On  entering  a  typical  tartaric  acid 
factory  at  ilontpellier,  piles  of  crude  material  meet  the  eye, 
all  carefully  separated  according  to  their  value  determined 
in  the  laboratory  (every  establishment  has  its  chemist). 
The  finely -ground  raw  material  is  thrown  into  a  large  tank 
of  hot  water  containing  hydrochloric  acid  and  animal 
charcoal ;  the  solution  is  decanted,  filtered,  and  neutralised 
with  calcium  carbonate  in  a  huge  tank  provided  with  an 
agitator  worked  by  steam.  The  neutral  tartrate  is  then 
collected,  washed,  and  passed  through  a  filter-press,  again 
mixed  with  water,  and  decomposed  by  sulphuric  acid.  The 
feebly  soluble  calcium  sulphate  is  separated  by  filtration, 
and  the  liquid  containing  the  free  acid  evaporated  in  vacuum 
pans.  The  pasty  mass  obtained  after  cooling  is  emptied 
into  centrifugal  machines,  a  dozen  of  which  are  constantly 
at  work.  The  liquor  is  put  back  for  resaturation  and  the 
crystals  once  recrystallised. 

Germany.  —  Cream-of-tartar,  tartaric  acid,  and  tartar 
emetic  are  manufactured  in  very  large  quantities  in  Germany. 
The  processes  are  described  in  "  Musprati's  techuische 
Chemie  bearbcitet  von  Stohmann  and  Kerl."  There  are  few 
patents  connected  with  the  subject,  and  they  refer  mostly 
to  apparatus.  The  principal  firms  are  at  Nieder-Engelheim, 
Leipzig-Lindenau,  Stuttgart,  and  Winkel  (Rheingau). 

Italy. — In  the  district  of  Florence  the  commerce  of 
crude  tartar  and  the  manufacture  of  cream-of-tartar  are  of 
a  very  limited  character,  but  in  the  Southern  provinces  and 
in  Sicily  they  are  somewhat  more  important.  The  process 
of  refining  consists  simply  in  extracting  \>y  boiling  water 
and  decolourising  by  means  of  clay  and  animal  charcoal. 

Spain, — There  are  feiv  factories  in  Andalusia,  three 
small  ones  in  Malaga,  none  in  Cadiz  or  Jeres.  The  lees 
are  mostly  dried  and  exported  to  France, — Ed.  T. 


The  separator  is  so  arranged  that  there  are  two  columns, 
which  will  both  be  of  water  if  no  oil  be  allowed  to  enter, 
but  if  sufficient  does  go  in,  one  colinnn  will  be  of  water  and 
one  of  oil,  with  no  possibility  of  their  getting  mixed. 

Fig.  1   shows  the  chief  features  in  the  construction  of 


The  Distillation  of  Essential  Oils  and  Separation  of  the 
Oil  from  the  Water.  J.  F.  Child.  Chem.  and  Druggist, 
May  20,  1893,  691. 

The  principle  underlying  the  separator  described  below  is 
this  : — A  column  of  water  9  in.  high  will  support  a  10-in. 
column  of  oil  sp.  gr.  of  0*900. 


Fig.  1. 

such  a  separator.  On  pouring  water  into  the  funnel  F,  it  is 
conducted  dow;i  the  tube  T  into  the  cup  c  which  it  soon  fills, 
and  if  the  supply  is  continued  the  cup  will  overflow  and  the 
water  will  gradually  rise  in  the  vessel  V  until  the  bottom  of 
the  larger  tube  marked  L  T  is  reached.  For  the  water  to 
rise  any  further  in  the  vessel  there  would  have  to  be  an 
outlet  for  the  air,  which  there  is  not,  as  all  egress  from  the 
bottom  of  the  larger  tube  or  cylinder  to  the  top  of  the 
vessel  is  prevented  by  means  of  a  tight-fitting  bung  B  ;  and 
thus  the  water  is  obhged  to  rise  in  the  cylinder  L  T.  The 
M'ater  will  rise  in  the  water  outlet  O  W  at  the  same  rate.  It 
will  continue  to  rise  till  the  line  marked  L  of  W  in  L  T  (level 
of  water  in  large  tube)  is  reached,  when  all  water  added . 
afterwards  finds  an  outlet  through  O  W  (6).  Thus  it  will 
be  seen  that  it  is  impossible  for  any  water  to  run  out  of  the 
arm  O  O,  even  when  there  is  only  water  in  the  separator. 

If  a  light  oil  be  poured  into  the  funnel  in  the  same  way 
as  the  water  was  poured  in  the  oil  passes  down  the  small 
tube  into  the  cup,  from  which  it  takes  an  upward  course, 
and  will  gradually  collect  at  the  top  of  the  large  tube  L  T, 
the  water  displaced  b}'  it  finding  a  means  of  escape  through 
(J  ^Y.  Before  any  oil  can  run  out  of  the  arm  O  O,  the  tub* 
L  T  must  be  full  or  nearly  full  of  oil,  when  it  will  be  foun* 
that  the  level  of  the  oil  has  reached  O  L  at  the  same  elevation 
as  O  O,  and  the  oil  will  then  be  able  to  escape.  If  the 
supply  of  oil  is  continued,  a  point  is  reached  when  water 
ceases  to  run  off,  and  only  the  oil  passes  out  by  the  arm  U  O. 

Should  the  apparatus  be  proportionately  constructed  it 
will  be  found  that  the  oil  only  forms  a  slight  layer  on  the 
top  of  the  water  in  the  vessel  \ — a  fact  proving  the  principle 
to  be  correct. 

There  are  difficulties,  which  are  overcome  as  follows  :  — 

The  liquid  sometimes  lodges  in  the  funnel  of  the  model 
if  poured  in  too  quickly,  and  then  trickles  down  the  tube  at 
a  very  slow  rate,  or  perhaps  passes  down  with  a  rush, 
violently  agitating  the  liquid  in  the  vessel,  and  also  carrying 
down  bubbles  of  air.  The.-ie  air-bubbles  are  objectionable 
because  they  are  apt  to  unite  with  particles  of  water  and 
carry  them  up  the  tube  L  T  to  the  surface  of  the  oil,  where 
the  air  disengages  itself  and  the  water  globules  descend 
again. 

The  passage  of  air-bubbles  down  the  tube  is  continually 
taking  place  even  when  the  inflow  is  carefully  regulated, 
for  the  fluid  then  circulates  round  leaving  an  air-passage  all 
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the  way  down  the  tube  in  the  same  way  that  the  water 
escapes  down  the  waste  phig  of  a  fixed  hand-basia. 

Perhaps  of  these  two  causes  of  the  introductiou  of  air, 
the  former  is  the  worse,  as  there  is  then  a  very  strong 
upward  current.  However,  the  amount  of  water  that  finds 
its  WB}'  out  with  the  oil  in  the  worst  of  cases  is  not  more 
than  5  per  cent. 

The  cau-e  of  the  fluid  collecting  in  the  small  tube  and 
funnel  is  that  the  tube  used  in  the  model  is,  though  in  due 
proportion,  too  small  (^V  in-  diameter),  and  capillary 
attraction  no  doubt  accounts  for  it. 

The  following  method  prevents  the  possibility  of  water 
escaping  with  the  oil  :  — 

Oil  and  air  with  the  water  are  first  conducted  as  they  rise 
up  a  second  inner  tube,  so  that  they  may  pass  to  the  surface, 
separate,  and  the  water  fall  back  again  without  in  anj'  way 
contaminating  the  oil  in  the  outer  tube.  The  best  wa^'  of 
arranging  this  tube  is  shown  in  Fig.  2. 


A/'' 


-^  "i.-'f  x".  y.  _ . 


Tig.  2. 

The  action  of  the  air  after  it  enters  this  improved  appara- 
tus is  as  follows  : — 

The  bubbles  rush  down  the  tube  T  and  emerge  into  the 
cup  c,  from  whence  ihey  take  an  upward  course,  and  it  is 
just  about  where  the  oil  and  water  meet  that  the  mechanical 
advantage  is  observed  as  regards  the  water-globules.  If  the 
inner  tube  has  a  sufticieutl}'  wide  mouth  W  M  fitted  to  it, 
the  air,  water,  and  oil  are  caught  and  conducted  up  the 
inner  tube  without  injury. 

No  oil  will  be  able  to  enter  the  outer  tube  O  T  until  the 
inner  one  is  full  of  oil  down  to  the  bottom  of  its  mouth, 
when  the  oil  will  be  able  to  escape  round  the  edges  of  the 
flange  W  ^I  and  so  into  the  outer  one.  Care  must  be  taken 
that  there  is  a  fair  amount  of  room  left  between  the  flange 
W  M  and  the  bottom  of  the  outer  or  larger  tube  0  T  to  allow 
the  water  and  oil  to  change  places  easily ;  also  to  allow 
of  the  space  between  the  top  of  the  cup  c  and  the  bottom 
sufficient  flange  W  M. 

]Most  essential  oils,  when  distilled  with  water,  behave 
vastlj-  better  than  when  only  shaken  with  water,  so  that  if 
the  separator  will  "  part  "  the  latter  in  a  satisfactory  manner 
it  can  hardly  fail  under  the  former  condition. 

If  the  separator  is  to  act  properly  the  liquid  must  flow 
into  it  at  a  steady  and  regular  speed.  To  provide  for  this 
it  is  proposed  that  a  regulator  should  be  used  as  is  shown 
in  Fig.  3.  The  water  and  oil  enter  the  funnel  F,  go  dow-n 
the  tube  T  into  the  cup  r,  and  then  rise  and  and  flow  out  of 
the  arm  O  a  W  O  (oil  and  water  outlet)  into  the  funnel  of 
the  separator.  Should  the  liquid  ruu  into  the  funnel  of  the 
regulator  (Fig.  3)  quicker  than  it  can   set  out  of  the  arm 


O  a  W  C,  the  level  of   the  liquid  w 
water  from  the  bottom  of  the  vessel 


ould  be  raise 
would  he  able 


d  and  the 
to  escape 


Fig.  3. 

through  W  O.     By  fitting  C  a  W  O  with  a  tap— say  at  X— 
the  supply  could  be  easily  controlled. 

It  will  be  seen  that  the  effect  of  this  preliminary  treat- 
ment would  be  to  allow  the  oil  globules  to  unite  somewhat 
and  so  form  larger  ones,  get  rid  of  an  excess  of  water 
without  danger  of  losing  oil,  and  give  a  steady  flow  of  liquid 
to  the  separator. 

A  few  hints  as  to  a  suitable  shape,  &c.  for  the  separator 
would  perhaps  be  of  use  to  those  who  intend  to  try  it. 

The  arms  O  O  in  Figs.  1  and  2,  and  O  a  W  O  in  Fig.  3 
might  be  with  advantage  slanted  down,  in  which  case  the 
the  lips  would  no  longer  be  required.  The  same  must  not 
be  done  with  the  arms  O  W  or  W  O  in  the  Figs.  1,  2,  and 
3  ;  they  must  he  kept  at  right  angles,  or  they  would  act  as 
siphons.  But  a  considerable  improvement  could  be  effected 
by  doing  away  with  these  arms  W  ( ),  and  substituting  heads 
such  as  shown  in  Fig.  4,  as  they  would  answer  to  a  rise  of 
level  in  the  vessel  by  letting  out  water  quicker  than  the 
arms  do.  The  lip  may  extend  from  the  top  of  the  tube 
instead  of  as  shown  in  the  drawing. 

A  means  of  raising  and  lowering  either  the  oil  or  the 
water  outlet  is  necessary  to  suit  the  specific  gravity  of  the 
oil  to  be  distilled.  It  would  be  best  to  alter  the  water 
column  so  that  its  length  is  proportionate  to  specific  gravity 
of  the  oil.  Thus  to  support  1  measure  in  length  of  oil 
sp.  gr.  0  •  900,  a  column  of  water  0  •  9  in  length  is  necessary, 
and  so  on.  A  screw  arrangement  to  shorten  and  lengthen 
the  water  outlet  is  all  that  is  wanted. 

Before  allowing  any  distillate  to  run  into  the  separator 
and  regulator  both  should  be  filled  with  water,  and  carefully 
adjusted  on  a  perfectly  level  surface. 
H 


Fig.  4. 
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The  shape  of  the  separator  may  be  varied  considerably. 

For  iiistaiiec,  tlie  top  piirt  of  the  vessel  \'  above  the  level  of 
the  li(juid  is  not  wanted,  mid  could  he  done  awaj  with  by 
closinf?  over  the  vessel  at  L  of  L  in  V  and  letting;  the  outer 
tube  be  fastened  in  the  centre  of  the  covering,  which  would 
have  to  be  air-  and  watcr-tijiht,  the  inner  tube  remaining  in 
the  same  relation  to  the  outer  tube  as  before  ;  or  the  c.ip 
might  be  placed  on  one  side  of  the  separator  with  the  inner 
tube  and  its  moutli  over  it,  and  in-^tcad  of  putting  tlie  out(!r 
tube  over  that  it  might  be  put  on  the  other  side  of  the 
vessel,  both  tubes  to  reach  down  the  same  distance  and  to 
be  air-tight  at  juncture  with  vessel,  the  tube  with  funnel 
over  cuf)  having  no  outlet  for  liquid,  and  the  other  tube  to 
be  titled  with  the  oil  arm  as  usual. 


The   Decomposition    cf   Chloroform.     Carl    Schacht    and 
K.  liiltz.     rharm.  J.  1893,  10u5— IOt)G. 

An  interesting  paper  was  read  by  David  Brown  on  the 
decomposition  of  chloroform  at  an  evening  meeting  of 
the  I'harm.  Soc.  in  Kdiuburgh  last  ^March.  Whilst 
chloroform  is  not  decomposed  by  the  action  of  sun- 
light in  the  absence  of  oxygen,  it  is  so  decomposed  when 
oxygen  is  present,  yielding  as  products,  chlorine,  carbon 
oxychloride  (phosgene),  and  water.  In  regard  to  the 
ultimately  recognisable  results  of  this  decomposition  in 
particular  instances  there  is,  however,  one  circumstance 
wtiich  exercises  an  essential  determining  influence  ;  but  it 
is  not  always  suthciently  considered,  and  this  fact  has 
given  rise  to  differences  of  opinion  as  to  the  nature  of  the 
decomposition  and  of  its  products.  Thus  Prof.  Ramsay 
(this  Journal,  1892,  772")  has  put  forward  the  opinion  that 
the  only  products  are  carbon  oxychloride  and  hydrochloric 
acid,  whilst  others  maintain  that  in  addition  to  the  formation 
of  those  products  there  is  also  an  elimination  of  chlorine  in 
the  free  state. 

There  is  no  doubt  that  this  difference  of  opinion  is 
entirely  due  to  want  of  attention  to  the  presence  of  alcohol 
in  the  chlorofoi-m  experimented  with,  and  to  the  misinter- 
pretation of  the  chemical  changes  taking  place.  "Whilst 
recognising  as  coiTect  the  first  two  equations — 


and 


4CHCI3  +  30.  =  4C0C1.  +  2H2O  -r   2CI2 
2C0CL  +  2H.,0  =  2C0,  +  4HC1 


— given  by  Mr.  Brown  to  represent  the  decomposition,  it  is 
thought  necessary  to  add  that  those  equations  apply  exclu- 
sively to  the  decomposition  of  chloroform  that  is  perfectly 
free  from  alcohol. 

Many  years  ago  the  authors  succeeded  in  proving  that 
the  well-known  influence  of  alcohol  in  preserving  chloroform 
from  decomposition  is  due  to  the  alcohol  taking  up  and 
chemically  combining  with  the  deleterious  products  result- 
ing from  the  decomposition,  so  as  to  render  them  innocuous. 
More  recently  this  fact  has  also  been  pointed  out  in  a 
paper  published  b\'  the  authors  on  the  preservation  of 
chloroform  from  decomposition  by  light  (Pharm.  Jour. 
[.3],  xxii.  1041,  and  "Month,"  691).  Though  the  direct 
products  of  the  decomposition  of  pure  chloroform  are  only 
chlorine  and  carbon  oxychloride,  it  is  natural  that  in  the 
case  of  chloroform  containing  alcohol  the  chlorine  thus 
eliminated  should  act  upon  the  alcohol  present,  and  so  give 
rise  to  the  production  of  hydrochloric  acid.  Consequently, 
in  the  first  stage  of  decomposition  of  chloroform  containing 
alcohol,  hydrochloric  acid  is  always  found  in  the  place  of 
free  chlorine.  That  being  the  result,  however  minute  the 
proportion  of  alcohol  may  be,  it  is  evident  that  in  such  a 
case  an  observer  who  is  not  aware  of  the  presence  of 
alcohol  in  the  chloroform  will  be  led  to  dispute  the  state- 
ment that  elimination  of  free  chlorine  is  a  primary  feature 
of  the  alteration.  For  that  reason  the  authors  consider  it 
to  be  absolutely  necessary,  in  making  experiments  to 
ascertain  the  nature  of  the  decomposition  of  chloroform, 
either  to  make  sure  that  the  chloroform  operated  with  is 
perfectly  free  from  alcohol,  or  to  determine  how  much  is 
present,  and  take  that  into  account  when  interpreting  the 
observed  results. 


As  it  ai)pear8  that  Rufiicient  attention  is  not  generally 
given  to  this  point  and  to  the  purity  of  the  chloroform 
experimented  with,  the  following  facts  are  pointed  out : — 

Chloroform  cannot  be  absolutely  deprived  of  alcohol  in 
any  other  way  than  by  repeatedly  shaking  it  with  double 
its  volume  of  fresh  water.  This  operation  should  he 
repeated  at  least  10  times. 

To  ascertain  the  entire  absence  of  alcohol  it  is  necessary  to 
have  recourse  to  the  wi-ll-known  iodoform  test,  or  to  test  the 
chloroform  with  a  solution  of  potassium  bichromate  exactly 
in  the  manner  already  described  (I'harm.  J.  [3],  xxii. 
1041),  any  stronger  solution  being  unsuitable  for  the 
purpose. 

Chloroform  quite  free  from  alcohol  has  the  sp.  gr.  1  •  502 
at  15'  C.  (59'  F.),  and  its  boiling  point  is  62'' -05  C.  (]43'-7 
F.)  at  760  mm. 

Such  chloroform,  when  exposed  to  daylight  of  sufficient 
power,  will  begin  to  decompose  within  one  or  two  hours. 
But  it  must  be  remembered  that  the  chemical  intensity  of 
daylight  varies  considerably  at  different  times.  In  summer 
it  is,  on  an  average,  10  times  as  powerful  as  in  winter,  and 
even  in  summer  time  days  of  feeble  intensity  occur.  Con- 
setpiently  the  effects  produced  will  vary,  and  chloroform 
which  in  one  experiment  is  found  to  show  decomposition 
within  two  hours  may  at  another  tim(,'  require  to  be  exposed 
for  a  whole  day  to  full  sunlight  before  it  shows  the  first 
signs  of  decomposition.  From  the  first  announcement  that 
the  Pictet  chloroform  had  been  experimentally  proved  to 
possess  a  capability  of  resisting  the  influence  of  sunlight 
for  four  days,  the  authors  drew  the  conclusion  that  it  con- 
tained alcohol,  and  their  prediction  that  such  was  the  case, 
without  even  having  seen  a  sample,  ultimately  proved  to  be 
correct. 

Mr.  Brown's  statements  as  to  the  nature  of  the  products 
of  the  decomposition  of  chloroform  are  quite  correct.  These 
products  may  be  easily  recognised,  the  chloride  by  means 
of  zinc  iodide  and  starch,  the  carbon  oxychloride  by  its 
peculiar  nauseous  smell,  distinctly  different  from  that  of 
chlorine.  If  it  be  needed  there  is  a  good  method  of  testing 
for  carbon  oxychloride,  viz.,  shaking  the  decomposed 
chloroform  with  mercury,  which  immediately  combines 
with  the  free  chlorine,  but  does  not  act  upon  the  carbon 
oxj'chloride,  and  thus  the  peculiar  smell  of  this  body 
becomes  more  easily  recognisable.  The  presence  of  free 
chlorine  is  sufficiently  indicated  by  the  coloration  of 
moistened  test-paper  charged  with  zinc  iodide  and  starch 
when  it  is  immersed  in  the  atmosphere  of  the  bottle,  also 
by  the  bleaching  of  moistened  litmus  paper.  After  the 
removal  of  the  free  chlorine  by  agitation  with  mercury, 
litmus  paper  is  longer  bleached,  but  is  then  reddened,  since 
the  water  in  the  paper  determines  decomposition  of  carbon 
oxychloride  with  production  of  h3'droch!oric  acid  and 
carbonic  anhydride.  Before  the  removal  of  the  free 
chlorine  this  reddening  of  moistened  litmus  paper  is  masked 
bj'  the  bleaching  action  of  the  free  chlorine. 

The  authors  have  not  hitherto  observed  the  formation  of 
a  straw-coloured  supernatant  liquid  in  the  decomposition  of 
chloroform,  as  described  by  Mr.  Brown  in  his  paper. 

As  is  now  well  known,  the  decomposition  of  chloroform  is 
prevented  by  an  addition  of  alcohol,  and  not  only  does 
such  an  addition  stop  decomposition  that  has  already 
commenced,  but  it  will,  Avith  sufficient  shaking,  remove  the 
free  chlorine  that  has  been  eliminated,  as  well  as  the  carbon 
oxychloride  formed.  The  amount  of  alcohol  requisite  for 
that  purpose  depends  upon  the  extent  to  which  decomposi- 
tion has  advanced,  and  hence  it  will  be  seen  that  the  length 
of  lime  during  which  alcohol  will  protect  chloroform  will 
always  be  proportionate  to  the  amount  of  alcohol  added. 
So  soon  as  the  alcohol  is  consumed,  by  the  joint  action  of 
the  free  chlorine  and  the  carbon  oxychloride  directly  result- 
ino-  from  decomposition  of  chloroform,  the  products  of  the 
change  that  has  gone  on  up  to  that  point  without  injurious 
consequences  become  all  at  once  recognisable,  just  as  if  the 
alteration  had  suddenly  commenced.  At  that  point  the 
presence  of  free  chlorine  and  carbon  oxychloride — the 
initial  products  of  the  decomposition — can  be  detected. 
Moreover,  since  hydrochloric  acid  will  also  have  been 
formed  by  the  subsequent  reaction  of  the  free  chlorine  with 
alcohol,  that  acid  will  also  become  recognisable  as  soon  as 
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the  last  trace  of  alcohol  disappears,  though  it  will  at  tirst 
be  dissolved  by  the  alcohol  present.  These  successive 
changes  afford  an  explanation  of  the  fact  that  alcoholic 
chloroform  -nill  in  the  first  instance  evolve  hydrochloric 
acid,  originating  indirectly  from  the  reaction  of  chlorine 
with  alcohol,  and  soon  afterwards  free  chlorine  and  carbon 
oxychloride,  originating  directly  from  the  decomposition  of 
chloroform.  The  decomposition  of  pure  chloroform,  on  the 
contrary,  commences  by  giving  rise  at  once  to  the  products 
shown  in  the  equation  given  by  Mr.  Brown,  which  coincides 
exactly  with  the  one  that  was  given  by  the  authors  in  the 
paper  above  referred  to. 

According  to  the  authors'  experience,  an  addition  of 
alcohol,  amounting  to  one  part  in  four  hundred  of  chloroform 
(0"25  per  cent. \  is  sufficient  to  prevent  recognisable  de- 
composition for  one  month  or  longer,  with  double  that 
amount  (O'.j  per  cent.),  decomposition  is  prevented  for 
nearly  a  year,  and  with  one  per  cent,  for  many  years.  These, 
however,  are  only  average  statements,  liable  to  variation  in 
both  directions,  according  to  the  effects  produced  by  the 
varying  intensity  of  daylight,  as,  indeed,  ]SIr.  Dott  states 
that  he  has  found  to  be  the  case  in  regard  to  chloroform  of 
1-498  sp.  gr. 

The  amount  of  alcohol  present  in  any  sample  of  chloro- 
form may  be  inferred  with  accuracy  from  the  specific  gravity 
of  the  sample  in  question,  but  as  alcohol  does  not  reduce 
the  gravity  in  exact  arithmetical  ratio  to  its  amount,  the 
authors  have  found  it  necessary  to  determine  the  specific 
gravity  of  known  mixtures  of  absolute  alcohol  and  chloroform. 
In  that  way  they  have  obtained  the  following  data : — 

Specific  Kravity 
atl5=C.=59°F. 

Piu-e  chloroform 1'5020 

,.  .,  with  0"25  per  cent,  alcohol 1"4977 

„     0-5  , 1--1<J39 

„     1-0  .,  , 1"48.>4 

„     2*0  „  , 1-470.5 

According  to  these  data  the  chloroform  of  1  •  5  sp.  gr. 
operated  upon  by  Mr.  Brown  would  have  contained  ^^  of 
absolute  alcohol  (provided  its  specific  gravity  was  determined 
at  59"  F.),  an  amount  which  is  in  close  correspondence 
■with  the  observed  retardation  of  its  decomposition  under 
the  influence  of  oxygen  aud  sunlight. 

In  reference  to  the  interesting  fact  of  the  accelerated 
decomposition  of  chloroform  in  an  atmosphere  of  pure 
oxygen,  the  authors  are  disposed  to  ascribe  that  result  to 
the  absence  of  the  nitrogen  with  which  oxygen  is  mixed 
in  ordinary  atmospheric  air.  At  one  time  they  entertained 
the  idea  that  ozonisation  of  the  oxygen  in  contact  with 
chloroform  and  under  the  influence  of  sunlight  might  have 
something  to  do  with  the  decomposition,  but  that  was  during 
the  earlier  period  of  our  investigations,  and  the  experiments 
made  in  reference  to  this  point  during  1868  showed  that  no 
ozonisation  takes  place. 

The  authors  agree  with  Mr.  Brown's  opinion  that  the 
gradual  disappearance  of  free  chlorine  when  chloroform  is 
undergoiLg  decomposition  is  a  sign  of  its  further  action 
upon  the  chloroform,  producing  hydrochloric  acid  and 
altering  the  relative  proportions  of  carbon  oxychloride  and 
hvdrochloric  acid  so  as  to  increase  the  latter. 


iS'otes    on   the    Qualitative   Examination    of   Phenacetin. 
C.  riatt.     J.  Anal,  and  Appl.  Chem.  1893,  7,  77. 

See  under  XXII [.,  page  550. 


American  Oil  of  Turpentine.  J.  H.  Long.  J.  Anal,  and 
Appl.  Chem.  1893,  7,  98 — 108.  Compare  this  Journal, 
1892,  545,  549, 

The  author  distilled  the  samples  of  turpentine  from  the 
fresh  gums  in  the  laboratory.  A  copper  still  was  used 
and  the  temperature  prevented  from  rising  by  distilling 
the  gum  with  water. 


The  specific  gravity  and  the  specific  rotation  of  the 
samples  obtained  are  tabulated,  and  it  is  seen  that  the 
natural  mixed  turpentine  oils  contain  bodies  which  have 
a  higher  specific  rotation  than  is  given  by  Tilden  for  pure 
"  australene."  His  number  is  21-5";  the  author  obtained 
samples  which  gave  [ajp  =  29-581  and25- 1J4^.  Inasmuch 
as  "  scrape  ''  samples  (this  Journal,  1892,545)  give  as  high 
a  rotation  as  others  it  may  be  concluded  that  long  exposure 
to  air  on  the  tree  does  not  lower  the  rotation. 

Three  samples  show  that  American  turpentines  exist 
which  have  a  negative  rotation  ([aji,  =  —  2-02,  —  34-828, 
—  16-916)  a  fact  which  confirms  the  prediction  of  Arm- 
strong (this  Journal,  1882,  478).  These  samples  were 
from  spruce  turpentine  and  it  would  seem  probable  that 
the  low  +  rotation  observed  in  many  samples  of  American 
oils  may  be  due  to  the  presence,  of  spruce  gum  in  the  crude 
gum  taken  to  the  still. 

When  the  oil  is  fractionated  the  first  distillates  have  a 
higher  (  +  and  — )  rotation  than  the  last  (compare  ^larsh 
and  Gardner,  Chem.  Soc.  Trans.,  1891,  725).  In  one  case 
the  last  fraction  gave  a  negative  rotation,  which  seems  to 
indicate  that  the  substance  of  higher  boiling-point  which 
accompanies  piuene  has  a  negative  rotation. 

Exposure  to  light  increases  the  rotation  of  oil  of 
turpentine  (compare  Armstrong  and  Pope,  Chem.  Soc. 
Trans.,  1891,  315;  this  Journal,  1891,  653;  Marsh  and 
Gardner,  loc.  cit.')  ;  but  inasmuch  as  the  most  pronounced 
case  among  the  author's  experiments  was  one  in  which 
there  were  only  a  few  milligrams  of  air  in  the  bottle  and 
a  trace  of  moisture  in  the  oil,  it  is  improbable  that  the 
production  of  an  oxygenated  compound  is  the  cause  of  the 
alteration. 

The  increased  rotation  produced  by  oxidation  is  already 
known ;  the  author  confirms  previous  statements. 

Eemoval  of  the  brownish  product  formed  when  sodium 
is  allowed  to  remain  in  commercial  turpentine  oils  in  closed 
bottles  does  not  seem  to  alter  the  rotation. 

The  hydrochloride  of  dextro-pinene,  CjoHuHCl,  was  found 
to  have  a  specific  rotation  [o]p  =  +  6-733.  Pesci  and 
Wallach  state  that  this  compound  is  inactive  (Jahresberichte, 
1888,  900;  1889,  737).— A.  G.  B. 


The  Physiological  Action  of  the  N^itrites  of  the  Paraffin 
Series  considered  in  Connection  with  their  Chemical 
Constitution.  Part  I/.  —  Action  .of  the  Nitrites  on 
Muscular  Tissue  and  Discussion  of  Results.  J.  T. 
Cash  and  W.  R.  Dunstan.  Proc.  Royal  .Soc.  52, 
91—93  ;  this  Journal,  1891,  652. 

The  authors  have  studied  the  effects  of  the  vapours  of 
these  nitrites  on  striated  muscular  tissue,  the  experiments 
being  made  with  the  triceps  and  gastrocnemius  of  llama 
temporaria.  The  muscle  was  contained  in  an  air-tight 
chamber  into  which  a  known  quantity  of  the  vapour  could 
be  admitted,  and  which  also  allowed  connection  to  be  made 
between  the  mTiscle  and  the  recording  apparatus.  The 
amounts  of  the  niirites  employed  varied  between  -^  and 
-ji^  cc.  Two  different  orders  of  activity  have  been 
observed  (1)  with  reference  to  the  extent  to  which  equal 
quantities  of  the  nitrites  shorten  the  muscle,  (2)  with 
reference  to  the  rapidity  with  which  shortening  is  pro- 
duced. It  has  also  been  ascertained  that  very  minute  doses, 
insufficient  to  cause  passive  contraction,  will  still  prevent 
the  muscle  from  responding  to  stimulation. 

The  authors  go  on  to  discuss  the  connection  between  the 
plivsiological  action  and  the  chemical  constitution  of  the 
nitrite  causing  it.  The  general  conclusion  arrived  at  is 
that  the  action  is  not  solely,  nor  in  some  cases  even  mainly, 
dependent  on  the  quantity  of  KOj  present.  The  results  of 
this  research  have  an  important  bearing  on  the  employ- 
ment of  nitrites  for  therapeutic  purposes.  The  practical 
value  of  the  research,  from  a  medical  point  of  view,  will 
be  considered  elsewhere. — D.  E.  J. 


Juiie3o,i8!.3.]       THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


545 


An  Improved  Meter  for  Edimaling  the  Volume  and 
Deusiti/  of  Liquids.  A.  V.  L.  Ikdoiit,  Paris.  Kng. 
I'at.  8272,  -May  2,  18'J2. 

See  under  I.,  page  510. 


A  Simple  Method  of  Determining    Water   in   Iodine. 
Meineke.     Cheiu.  Zeit.  18'J2,  16,  114'J. 

See  under  XXIII.,  page  549. 


Solubility  of  Cream  of  Tartar  in  Diluted  Alcohol.     W.  H. 

Wenger.  Amer.  Cliem.  J.  14,  G24 — 625. 
M.  Chanckl  has  studied  the  solubility  of  cream  of  tartar 
in  water,  wine,  &c.  at  varying  temperatures,  but  figures 
are  given  only  for  1()'.")  per  cent,  alcohol.  In  the  author's 
experiments,  measured  amounts  of  a  saturated  acjneous 
solution  of  cream  of  tartar  were  mixed  with  the  calculated 
amount  of  92  per  cent,  alcohol,  to  give  residual  liquids  of 
the  desired  strength  of  alcohol.  The  mixtures  were 
repeatedly  shaken,  and  kept  for  some  days  at  about  25°  C, 
after  which  measured  amounts  were  filtered  off  and  titrated 

with  "    sodium  hydroxide.     The  following  numbers   show 

the  amount   of  cream   of  tartar   dissolved,   in  grms.   per 
1,000  CO.:— 


Alcohol. 

Cream  of 

Tartar 

dissolved. 

Alcohol. 

Cream  of 

Tartar 
dissolved. 

Per  Cent. 
90 

0-1.5 

Per  Cent. 

40 

1-32 

80 

0*19 

30 

1-96 

70 

i            0-30 

20 

3-01 

CO 

1           iril 

10 

4-51 

50 

i      '•'"' 

Water. 

5-75 

^^  H.  J.  M. 


PATENTS. 


Improvements  in  the  Stparation  and  Ohtainment  of  the 
Constituents  of  Gaseous  Mechanial  Mixtures.  J.  H. 
Parkinson,  Stretford.     Eng.  Pat.  4411,  March  5,  1892. 

This  invention  consists  of  a  combination  of  compressing 
pumps  and  reservoirs  containing  liquefied  gases  such  as  are 
used  for  liquefying  air  and  the  so-called  permanent  gases, 
the  central  tube  being  surrounded  with  a  jacket  of  liquefied 
oxygen.  Air  is  passed  through  this  central  tube  and 
becomes  liquefied  at  the  ordinary  pressure.  It  then  passes 
into  9.  centrifugal  separator,  where  it  is  said  to  be  separated 
into  its  constituents  by  means  of  centrifugal  force.  The 
nitrogen  maj-  also  be  removed  by  allowing  sufficient  heat 
to  reach  the  liquefied  air  to  evaporate  the  former  gas  only, 
which  evaporation  may  be  assisted  by  means  of  an  exhaust 
pump.  Or  the  temj)erature  of  the  above-mentioned  central 
tube  may  be  so  adjusted  that  the  oxygen  only  is  liquefied. 
The  escaping  nitrogen  may  be  made  by  means  of  regenerator 
tubes  to  cool  the  incoming  air,  which  then  deposits  its 
impurities.  Liquid  oxygen  is  also  said  to  be  separated 
from  liquefied  air  by  passing  the  latter  through  a  brass  tube 
forming  the  core  of  an  electro-magnet,  the  oxygen  being 
attracted  to  the  sides  of  the  tube.  On  breaking  the  circuit 
the  ox3'gen  is  released  and  flows  out.  The  apparatus  may 
also  be  used  for  separating  nitrous  oxide  from  impurities, 
carbonic  anhydride  from  kiln  gases,  and  carbonic  oxide 
from  water-gas. — H.  K.  T. 


Manufacture  or  Production  of  Aromatic  Disulphonethylene- 
diamides,  Aromatic  D isuiphonpiperaz ides,  and  I'iperazirte. 
\V.  Marckwald  and  J.  F.  Iloltz,  Berlin,  Germany.  Eng. 
Pat.  7120,  April  13,  1892. 

Thk   invention   relates    primarily   to    the    manufacture   of 
piperazine  from  an  aromatic  disulphonepiperazide — 

/OH,— CHj. 

U.SOj.N/  >N.S().,.1{ 

\  CH.,— CII^  / 

in  which   11  represents  a   phenyl,  tolyl,  xylyl,  or  naphthyl 
residue. 

By  the  action  of  an  aromatic  sulphochloride  on  ethylene- 
diamine,  or  by  that  of  an  aromatic  sulphamide  on  ethylene- 
chloride  or  bromide  an  aromatic  disulphone-ethylene- 
diamine  is  obtained ;  the  reaction  is  carried  out  in  presence 
of  alkali.  By  the  further  action  of  ethylene  chloride  or 
bromide  on  the  disulphone-ethylenediamines  the  disulphone- 
piperazides  of  the  above  general- formula  are  got,  those 
derived  from  the  sulphochlorides  or  sulphamides  of  benzene, 
ortho-  and  para-toluene,  xylene,  o-  and  /3-  naphthalene 
having  been  prepared.  Heated  with  dilute  acid  to  200' — 
250"  C,  or  with  strong  sulphuric  acid  to  180''--200''  C, 
the  disulphone  piperazides  are  decomposed  with  the  forma- 
tion of  piperazine  sulphate,  from  which  the  free  base  is 
obtained  by  heating  with  powdered  sodium  hydrate.  The 
decomposition  takes  place  according  to  the  equation — 

/CH.,— CH.,. 
K,SO.,.N<        '  '  >N.SOo.B  +  4H^0 

\  CHa— CHj/ 

Dl&tuijhonepiperaziu'e. 

y  CIij — CHj  y 

=  2KH  -f-  NH  <  >  XH .  2H..S04 

\CK,— CH./ 


Piperazine  mlptuite. 


— C.  A.  K. 


Manufacture  of  the  Alumina  Salts  of  the  Naphthol 
Sulphonic  Acids.  C.  D.  Abel,  London.  From  Earb- 
werke  vormals  Meister,  Lucius  and  Briining,  Hoechst  am 
Main,  Germany.     Eng.  Pat.  10,668,  June  4,  1892. 

The  aluminium  salts  of  the  naphthol  sulphonic  acids  are 
produced  by  boiling  the  lead  or  calcium  salts  of  the 
sulphonic  acid  witli  the  requisite  quantity  of  sulphate  of 
aluminium.  The  insoluble  sulphate  formed  is  filtered  off 
and  the  filtrate  concentrated,  when  a  white  crust  of  the 
aluminium  salt  is  left  which  is  dried  and  ground  up. 
Aluminium  salts  of  the  mono-  and  di-sulphonic  acids  of 
a-  and  /3-naphthol  are  thus  prepared.  They  are  readily 
soluble  in  water,  and  possess  an  extraordinary  astringo- 
antiseptis  action. — C.  A.  K. 


Improvements  in  the  Manufacture  of  Antiseptics.  J.  Y. 
Johnson,  Loudon.  From  "Dr.  F.  von  Heyden  Xach- 
folger,"  Dresden,  Germany.  Eng.  Pat.  13,291,  July  20, 
1892. 
The  highly  poisonous  nature  of  the  phenols  has  caused 
their  acid  esters  or  "  Salols  "  to  be  much  used  as  clinical 
antiseptics.  For  certain  purposes,  such  as  the  disinfectior, 
of  the  intestines,  these  latter  are  found  to  be  hardly  energetic 
enough,  splitting  up  into  acid  and  free  phenol  as  they  do, 
too  slowlj^  to  be  wholly  satisfactory.  The  inventors  find 
that  by  conversion  into  a  salt  of  bismuth  a  phenol  yields 
a  compa^ati^  ely  innocuous  product,  possessing,  however, 
superior  disinfecting  action  to  that  of  the  salels.  The 
following  are  the  typical  methods  of  manufacture : — A 
solution  of  38  parts  of  phenol  in  400  of  water  and  16  parts 
of  sodium  hydrate  are  mixed  by  thorough  stirring  with  49 
parts  of  bismuth  nitrate.  The  precipitated  compound  is 
boiled  with  water,  washed,  and  dried,  and  forms  a  gre^-ish 
white  powder  containing  about  80  per  cent,  of  BioO^  A 
solution  of  5  parts  of  resorcinol  in  150  of  water  is  mixed 
with  an  acid  solution  of  49  parts  of  bismuth  nitrate.  The 
solution  is  highly  diluted,  and  neutralised  if  necessary,  till 
the  resorcinate  separates.     The  inventors  claim  the  following 
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bismuth  salts  as  new  products  : — I'heuolate  ;  n,  m,  and  7), 
cresolates,  xylenolates,  chlorophenolates,  bromophenolates  ; 
trichloro-,  tribromo-,  aud  tri-iodophenolates  ;  o,  m,  and  p, 
nitrophenolates,  amidophenolate ;  "  kiuophenolate  ; "  a  and 
;8  naphtholates  ;  thj  niolate  ;  pvrocatechinate  ;  resorcinate; 
■•  hjdroquinonate  "  ;  guaiacolate  ;  creosotinate  (from  beech 
tar  creosote)  ;  eugenolate ;  aud  pjTogallate. — F.  H.  L. 


A  New  Compound  or  Derivative  of  Para-tolyldimethyl- 
pyrazolone,  and  Process  for  Obtaining  the  Same.  L.  F. 
Kiedel  and  H.  Thorns,  Berlin,  Germany.  Eng.  Pat. 
19,329,  October  2",  1892. 

Para-tolyldimethylptrazoloxe  prepared  by  methylating 
the  product  of  the  action  of  para-tolylhydrazine  on  acetyl 
acetic  ester,  forms  a  salt  with  salicylic  acid.  The  two 
products  are  fused  together  in  molecular  proportions ;  an 
oily  mass  is  first  formed  which  gradually  solidifies,  and  is 
then  recrystallised  from  alcohol  or  from  acetic  ether.  The 
salicylate  Ci;H,4X20-C-H50-j  is  sparingly  soluble  in  water, 
readily  in  alcohol  and  in  ether,  and  melts  at  101^ — 102°  C. 
The  name  .  "  Tolysal  "  is  proposed  for  the  new  product 
which  is  of  therapeutic  value  for  nervous  derangements  and 
for  neuralgic  pains. — C.  A.  K. 


XXI.-PHOTOaMPHIC  MATERIALS 
PROCESSES. 


AND 


PATENTS. 


Improvements  in  the  Manufacture  of  Transparent 
Materials  and  the  Application  of  the  same  to  Photo- 
graphic and  other  Purposes.  T.  Christy,  London. 
Eng.  Pat.  7o'\7,  April  21,  1892. 

Tuis  invention  relates  to  certain  improvements  in  the 
manufacture  of  a  transparent  tissue  described  in  Eng.  Pat. 
13,917  of  1888,  and  12,230  of  1S90.  (This  Journal  1891, 
1016.) 

A  solution  of  gelatin  is  used,  with  which  is  incorporated 
a  ruby  colouring  matter,  to  this  is  added  a  chromium  salt 
or  other  reagent  which  will  render  the  glutinous  matter 
insoluble,  or  it  may  be  subsequently  treated  with  a  fixing 
bath,  such  as  chrome  alum,  for  the  same  purpose.  Glycerin 
may  also  be  combined  with  the  material  to  give  it  flexible 
properties. 

This  gelatinous  matter  may  be  emploj'ed  as  a  film  upon 
glass  ;  or  paper,  silk  tissues,  or  other  fabric  may  be  treated 
with  it.— J.  C.  C. 

Improvements  in  Dissolving  Cellidose  and  Allied  Com- 
pounds. C.  F.  Cross,  E.  J.  Bevan  and  C.  Beadle, 
Loudon.     Eng.  Pat.  8700,  May  7,  1892. 

See  under  V.,  page  516. 


Improvements  i}i  or  Relating  to  the  Manufacture  of 
Sensitised  Films  for  Carbon  Printing.  J.  T.  Clarke, 
Harrow,  Middlesex.     Eng.  Pat.  11,254,  June  15,  1892. 

Ix  place  of  the  usual  paper  support,  a  film  of  celluloid  or 
transparent  insoluble  gelatine,  suificiently  thin  to  allow  of 
the  image  being  received  by  the  sensitive  material  through 
the  said  film,  is  employed.  After  exposure,  the  soluble 
portions  of  the  gelatino-carbon  film  may  be  removed  by 
washing  in  the  usual  manner,  and  after  drying,  the  print  is 
ready  for  mounting  on  cardboard  or  glass,  without  the 
necessity  of  transferring  it  to  any  other  support  or  removing 
the  original  support.  A  further  advantage  of  this  method 
is  that  the  image  is  not  reversed  as  regards  right  and  left. 

—J.  c.  c. 


XXII -EXPLOSIVES.  MATCHES.  Etc. 

Preliminary  Note  on  the  Pressure  Developed  by  some  Neto 
E.rplosives.  Capt.  Noble,  C.B.  Proc.  li.  Soo.  52, 
123—129. 

Aktillerists  have  agreed  that,  except  under  certain  cir- 
cumstances, the  maximum  working  pressure  in  a  gun  should 
not  exceed  17  tons  per  inch  or  about  2,5no  atm.  Now 
if  cordite  and  pebble  powder  are  taken  as  illustrations,  it 
is  found  that  with  the  former  explosives  it  is  possible  to 
obtain  with  the  same  maximum  pressure  as  much  as  50  per 
cent,  more  energy  than  with  the  latter,  the  extra  energy 
being  obtained  by  the  development  of  higher  pressures  in 
the  fore  part  of  the  gun.  It  therefore  becomes  a  matter  of 
considerable  importance  to  ascertain  if  these  higher 
pressures  in  any  way  affect  the  safety  of  the  chase. 

Guns  were  prepared  having  crusher  gauges  placed  at 
various  points  along  the  bore,  and  the  results  obtained 
were  compared  with  those  obtained  by  altogether  independent 
means.  In  the  author's  opinion  the  crusher  gauge  is 
perfectly  reliable  so  long  as  the  products  of  combustion  do 
not  enter  the  gauge  with  a  high  velocity,  which,  however, 
will  necessarily  be  the  case  if  the  gauge  is  placed  in  the 
forward  part  of  the  gun,  where  the  products  are  in  rapid 
motion.  The  author  arranged  a  4-7  in.  (^.F.  gun  in  such  a 
manner  that  he  was  able  to  obtain  a  curve  determined  from 
the  time  at  which  the  projectile  passed  16  points  along  the 
bore.  From  this  curve,  by  methods  elsewhere  described, 
the  curve  giving  the  velocity  at  all  points  of  the  bore  can 
be  deduced,  and  from  the  velocity  curve  can  be  deduced  the 
pressures  generating  these  velocities. 

The  explosives  used  were  as  follows  : — 

(rt.)  Ordinary  Service  Pebble  Powder.— A  charge  of 
12  lb.  gave  rise  to  a  mean  pressure  of  2,424  atm.  (max., 
2,566;  min.,  2,277)  as  determiaed  bj' the  crusher-gauge  in 
the  powder  chamber.  It  gave  to  a  45  lb.  projectile  a  mean 
muzzle  velocity  of  1,839  ft.  sees.,  corresponding  to  a  muzzle 
energy-  of  1,055  ft.  tons.  1  grm.  of  pebble  powder  at  (f  C. 
and  760  mm.  generates  280  cc.  of  permanent  gas  and 
develops  720  grm.  units  of  heat. 

(6.)  Amide  Powder. — A  charge  of  10  lb.  8  oz.  gave  rise 
to  a  mean  pressure  of  2,332  atm.  (max.,  2,500  ;  min.,  2,165)  ; 
muzzle-velocity,  2,036  ft.-secs. ;  muzzle  energy,  1,293 
ft. -tons.  1  grm.  of  amide  powder  generates  400  cc.  of 
permanent  gas  and  develops  821  heat  units. 

(c.)  Ballistite. — A  charge  of  5  lb.  8  oz.  develDped  a  mean 
pressure  of  2,180  atm.  (max.,  2,210;  min.,  2,142).  Muzzle 
velocity,  2,140  ft.-secs.  ;  muzzle  energy,  1,429  ft.-tons. 
1  grm.  generates  615  cc.  of  gas,  and  1,365  heat  units. 

((f.)  Cordite. — Charge,  5  lb.  8  oz.  Mean  pressure,  2,')27 
atm.  (max.,  2,070;  min.,  1,970);  muzzle  velocity,  2,146 
ft.-secs.;  muzzle  energy,  1,437  ft.-tons.  1  grm.  at  N.P.T. 
generates  700  cc.  of  permanent  gas  and  1,260  heat  units. 

The  author  gives  a  figure  showing  these  results  graphically. 
The  ordinates  sliow  both  the  positions  at  which  the  pressures 
were  determined  and  the  magnitudes  of  these  pressures  in 
tons  per  square  inch.  On  the  axis  of  abscisste  is  shown  the 
travel  of  the  shot  in  feet.  In  the  calculation  of  the  pressures 
it  is  assumed  that  the  pressures  will  uniformly  increase  and 
then  imiformly  decrease  before  and  after  complete  ignition 
of  the  explosive.  It  is  improbable  that  this  assumption  is 
strictly  true,  as  even  when  the  combustion  is  comparatively 
slow  it  appears  probable  that  there  is  a  generation  of  gas  in 
various  parts  of  the  bore  causing  a  difference  in  pressure. 
The  author  thinks  that  some  of  the  discrepancies  of  the 
crusher-gauge  when  placed  in  the  forward  parts  of  the  gun 
may  be  due  to  these  differences  in  pressure.  These  irregu- 
larities, however,  would  not  seriously  alter  the  curves  and 
would  have  no  appreciable  effect  upon  the  strength  of  the 
gun  in  a  radial  direction. 

The  author  goes  on  to  make  a  comparison  between  the 
pressures  as  indicated  by  the  curve  and  those  obtained  from 
crusher-gauges,  and  his  conclusion  is,  that  while  crusher- 
gauges  placed  in  the  chase  are  capable  of  giving  valuable 
comparative  results,  they  cannot  be  relied  on  for  absolute 
determinations  unless  confirmed  by  independent  observations. 

—I).  E.  J. 
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A'eir  (ir  Improvid  Mnniifiulure  of  Smokeless  Poinler  and 
Iliijh  E.i-plosiees.  J.  K.  v.  Falkuiisteiii  iind  A.  M.  I{()htn, 
Vieuna,  Austria.     Eug.  I'at.  72:58,  April  1-1,  li!i92. 

Natvkal  fibrous,  but  preffrably  amorphous,  cellulose  is 
nitrated,  and  then  placed  in  a  solution  of  potassium 
pernuinganate,  so  as  to  obtain  a  uniform  product  not  liable 
to  decompose.  Nitric  acid  is  afterwards  added  to  neutralise 
the  alkali  formed,  tlie  nitro-cellulose  is  allowed  to  settle  and 
1)}'  further  addition  of  nitric  acid,  on  application  of  heat, 
tlie  hydrated  oxide  of  manganese  is  converted  into  nitrate. 
The  residual  nitro-cellulose  is  washed,  ground,  dried  and 
pressed.  For  smokeless  powder  it  is  ground  and  polislied. 
For  hiph  explosives  it  is  mixed  with  potassium  bichromate, 
or  neutral  chromate  or  ammonium  chromate,  and  the 
mixture  after  being  granulated  or  pressed  into  blocks  and 
dried  may  be  saturated  with  nitro-glycerin. 

The  amorphous  cellulose  referred  to  above,  the  use  of 
which  greatly  facilitates  nitration  and  involves  comparatively 
small  (juantities  of  nitrating  mixture,  is  made  as  follows  : — 
Into  a  solution  of  1  part  by  weight  of  potassium  perman- 
ganate in  10  parts  of  water  cooled  to  12 — 14°  C,  2 — 4  parts 
of  comminuted  cellulose  are  gradually  introduced,  the  pasty 
brown  mass  being  continually  stirred.  It  is  then  freed 
from  manganese  oxide  by  treatment  with  dilute  nitric  acid, 
washed,  pressed,  ground  to  the  greatest  practicable  degree 
of  fineness  and  dried. — Ed.  T. 


XXIII -ANALYTICAL  CHEMISTET. 

APPARATUS,  ETC. 

Notes  on    Sampling.      H.    11.    Wood.      School   of  Mines 
Quarterly,  1892,  13,  364—368. 

Vein  and  Mine  Samplifig. — A  prospect  or  first  sampling 
done  on  a  vein  should  be  made  from  a  series  of  pits  dug 
at  intervals  along  the  vein,  as  a  single  excavation  cannot 
represent  the  average  value  of  the  ore.  Such  pits  should 
be  10—12  feet  in  depth;  the  depth  is,  however,  to  be 
regulated  by  the  nature  of  the  ore.  Surface  samples  are 
no  criterion  of  the  value  of  the  vein  throughout :  if,  for 
example,  the  surface  cappings  consist  of  iron  oxides  and 
carbonates  of  low  assaj%  a  short  distance  down  may 
reach  the  ore-body  in  the  form  of  sulphides.  Gold  bearing 
veins  are  frequently  richer  at  the  surface,  and  the  gold  is 
more  apt  to  be  in  the  form  of  large  agglutinations,  though 
at  the  immediate  outcrop  the  gold  may  be  entirely  removed. 
When  gold  accompanies  iron  pyrites  and  oxidation  goes 
on,  the  ferrous  sulphate  formed,  acting  as  a  slight  solvent 
of  gold,  removes  it  or  washes  it  out,  or  deposits  it  iu 
nugget-like  masses. 

In  sampling  ore  in  which  there  is  native  silver  or  silver 
sulphide,  the  same  care  is  taken  to  get  a  quantity  of  ore 
representative  of  the  quality  of  the  vein,  holding  rock  and 
silver  in  constant  ratio. 

For  buying  or  selling  purposes  a  mine  should  be  sampled 
throughout  at  all  levels  and  the  shaft  as  well. 

1.  When  the  ledge  is  exposed  in  end  of  tunnel,  sampled 
thus  X  . 

2.  When  the  ledge  is  exposed  in  bottom  of  the  shaft, 
sampled  thus  x  . 

3.  When  the  tunnel  follows  ledge  the  vein  should  be 
sampled  from  wall  to  wall,  across  both  roof  and  floor,  every 
10  or  20  feet. 

4.  In  the  shaft  the  vein  should  be  sampled  from  wall  to 
■wall  on  both  sides  every  50  feet. 

These  samples  may  be  kept  separate,  assayed  singly, 
and  the  mean  result  taken ;  or  the  samples  may  be  com- 
bined, quartered,  crushed,  and  assayed.  The  result  is  the 
value  of  the  ore  output  from  the  whole  mine. 

Pay-streaks,  when  distinctly  marked  from  the  rest  of  the 
vein,  may   be   separately   sampled ;    such    streaks   usually 


con.stitutc  first-class  ore,  and  the  balance  second  class. 
Careful  sampling  should  be  made  from  wall  to  wall  when 
the  ledge  is  decomposed  on  the  surface,  marked  variations 
being  kept  separate. 

IJiinij)  S(implin;;.—Th\s  may  be  accomplished  by  a  blind- 
folded sampler  who  picks  up  from  the  pile  the  fragments 
of  vein  and  ore  with  whicli  his  hand  comes  in  contact  :  or 
the  pile  may  be  sampled  by  a  careful  selection  from  its 
surface.  These  methods  are  not  as  accurate  as  the  regular 
ones  for  buying  and  selling  purposes.  The  most  satis- 
factory method  of  samjjliiig  a  mine  is  to  take  .'i — 10  tons 
of  the  ore  to  a  mill  or  smelter  where  its  actual  commercial 
value  can  be  ascertained. 

Smelter  Sampling.  Slags.— S\iig»  are  best  sampled  while 
they  are  hot  and  fiuid.  A  .'■lender  iron  rod  is  thrust  into 
the  fluid,  quickly  withdrawn,  and  immediately  dipped  into 
a  bucket  of  water,  into  which  the  coating  of  slag  falls. 
When  run  in  pigs,  the  slag  is  broken  before  too  cool  and 
the  rod  thrust  into  its  centre  ;  whilst  when  the  slaf  is  run 
into  pots  the  surface  is  broken  and  a  portion  of  the  molten 
liquid  removed  by  means  of  an  iron  ladle,  but  care  should 
be  taken  that  all  the  particles  of  matter  have  settled.  The 
slag  in  the  cup  should  be  cooled  slowly  and  should  have 
a  glassy  fracture.  The  sampling  of  solid  slag  is  not  so 
satisfactory.     Surface  samples  should  be  avoided. 

Matte. — This  is  sampled  in  the  same  manner  as  slag; 
care  must  be  taken  not  to  thrust  the  ladle  quite  to  the 
bottom  of  the  vessel  containing  the  molten  substance. 

Zinc  Pots. — The  following  is  the  method  of  sampling  the 
zinc  pots  in  the  desilverising  process  : — After  the  final 
zincing  and  the  last  alloy  of  zinc,  a  rich  silver-lead  is 
skimmed  from  the  surface  of  the  pot.  To  sample  the 
bottom  of  the  pot,  a  long  handled  pair  of  tongs  having  a 
cavity  at  each  end,  resembling  in  fact  a  bullet  mould"  is 
(while  open)  thrust  into  the  pot  and  moved  backwards 
and  forwards  in  the  molten  mass,  then  suddenly  closed, 
withdrawn  and  opened  on  a  clean  board  or  flag  stone,  two 
bullets  are  usually  taken.  The  upper  portion  of  the  pot  is 
sampled  by  thrusting  into  the  molten  liquid  a  thin  bar  of 
steel  rounded  at  the  end,  the  thin  coating  of  lead  which 
adheres  is  removed  by  slitting  one  side.  The  lower  portion 
of  the  pot  usually  runs  a  trifle  higher  than  the  surface 
sample.  It  is,  however,  possible  to  judge  by  the  nature  of 
the  alloy,  crystalline  structure,  &c.,  whether  the  silver  is 
all  taken  out. 

Bullion. — This  is  sampled  direct  from  the  blast-furnaces 
by  means  of  a  punch  hammer  which  removes  a  core  from 
the  bar,  these  cores  niay  be  duplicated  from  different  parts 
of  the  bar. 

When  pure  lead  is  manufactured,  the  desilverising 
process  is  continued  until  the  lead  assays  0-005  of  silver  or 
less  to  the  assay  ton.  The  zincing  process  is  repeated, 
and  a  sample  taken  in  the  same  way  after  each  removal 
of  the  zinc  alloys.  The  assayer  uses  two  assay  tons  from 
the  top  and  bottom  of  the  pot,  which  he  first  scorifies  and 
then  cupels. 

Blast  furnaces  are  sampled  at  the  lead  wells,  the  antimony 
and  copper  oxides  brushed  off  the  surface,  and  a  little  lead 
poured  on  to  a  flat  cold  sheet  of  iron  near.  The  softening 
furnace  is  sampled  in  much  the  same  way,  the  surface 
cleaned  and  the  sample  poured  on  the  flagstone  pavement 
near. 

In  sampling  cupels  the  surface  oxide  is  brushed  away,  a 
cup  thrust  in  and  the  contents  poured  on  to  a  clean  portion 
of  the  hearth.  In  the  case  of  silver  furnaces,  a  clean  bar 
or  poker  is  thrust  into  the  molten  silver,  and  the  coating 
knocked  oft'  on  to  the  hearth.— A.  R.  L. 


A  New  E.ctraction  Apparatus.      H.  W.   Wiley.     J.  Anal. 

and  Appl.  Chem.  1893,  7,  63—68. 
Kxorr's  extraction  apparatus  was  designed  for  the  purpose 
of  avoiding  corks ;  it  is  claimed  that  the  apparatus  now 
described   is  a  cheap  and  efficient  substitute  for   that    of 
Knorr. 
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In  Fig.  1,  A  is  a  condensing  surface  made  of  copper,  the 
Fig.  1. 


bottom  section  of  which  is  shown  in  elevation  in  Fig.  2. 
Cold  water  is  supplied  through  the  tube  E  and  is  made  to 
pass  against  the  sides  of  the  condenser  by  the  circular  baffle 
plates  iB,  finally  flowing  away  through  the  tube  D.  F  is  for 
the  introduction  of  the  solvent.  The  brass  plate  P  is 
accurately  turned  so  as  to  fit  tke  ground  surface  of  the 
mouth  of  the  large  test  tube  T.  The  substance  to  be 
extracted  is  disposed  in  the  crucible  G,  suspended  from  the 

Figs.  2  and  3. 


hooks  h.  This  crucible  is  of  porcelain  with  a  loose  bottom 
of  perforated  platinum  which  is  covered  by  a  layer  of 
asbestos,  so  arranged  that  the  percolation  of  the  solvent 
through  it  may  be  of  such  a  rate  that  the  substance  to  be 
extracted  is  covered  by  a  layer  of  the  solvent. 

The  dried  extract  may  be  weighed  in  the  test  tube  itself 
or  in  a  small  flask  H  (Fig.  3)  made  to  fit  the  test  tube. 
While  the  solvent  is  being  collected  in  this  the  funnel  I  is 
inserted  to  prevent  the  escape  of  splashes. 

Ten  cc.  of  ether  or  alcohol  are  sufficient  for  the  extraction, 
and  there  is  scarcely  any  loss  in  six  hours  if  P  be  well 
turned  and  F  be  closed  when  all  the  air  has  been  expelled. 

-A.  G.  B. 


PATENTS. 

Ati   Improvement   in    Thermometers.     F.   S.   Tomey,  Bir- 
mingham.    Eng.  Pat.  9349,  May  17,  1892. 

In  these  thermometers  the  usual  enamelled  back  is  omitted 
in  the  stem,  the  scale  and  figures  being  etched  on  the  back 
of  the  thermometer,  the  figures  of  course  being  reversed ; 
after  etching,  the  graduations  and  figures  are  filled  in  with 
black  enamel.  The  back  is  then  coated  with  a  fusible 
enamel  or  glass  paint,  and  fused  by  heat.  To  prevent 
bursting  the  bulb  of  the  thermometer  during  this  operation 
a  safety  bulb  is  provided  at  the  top  of  the  thermometer. 
By  these  means  the  coating  serves  both  as  a  backing  and  as 
a  protector  for  the  scale  against  injury  from  acids,  &c. 

—J.  C.  C. 


Improved  Apparatus  for  Determining  the  Relative  Per- 
centages of  the  Fluid  Components  of  a  Compound  Fluid. 
P.  V.  P.  Berg,  Copenhagen,  Denmark.  Eng.  Pat.  4409, 
February  28,  1?93. 

A  CENTRIFUGAL  machinc,  consisting  of  an  annular  covered 
drum,  into  which  fit  a  number  of  annular  trays  divided  into 
separate  compartments,  each  intended  to  hold  one  test  tube, 
by  partitions  radiating  from  the  centre.  In  practice,  test 
tubes  containing  the  liquids  to  be  examined  are  packed  in 
the  trays,  the  latter  placed  in  position  in  the  drum  (which 
must  be  quite  full),  the  lid  screwed  down,  and  the  whole 
rotated  at  a  high  speed  bj-  suitable  gearing.  Separation  of 
the  component  fluids  is  efi"ected  in  a  few  minutes.  The 
tubes  are  then  placed  in  a  stand,  and  the  height  of  the 
various  lajers  determined  by  suitable  means.  B3'  means  of 
this  apparatus  a  large  number  of  samples  maj'  be  tested  at 
the  same  time,  and  if  a  fi^w  tubes  should  be  broken  during 
the  operation,  the  remainder  will  in  no  way  be  injured. 

— H.  T.  P. 


An  Improved  Meter  for  Estimating  the  Volume  and 
Density  of  Liquids.  A.  V.  L.  Bedout,  Paris.  Eng. 
Pat.  8272,  May  2,  1892. 

See  under  I.,  page   510. 


I  NOR  GANIC  CHE  MIS  TR  Y—QUAL  IT  A  TI VE. 

Notes  on  Capillary  Separation  of  Substances  in  Solution. 
Lester  Eeed.     Proc.  Chem.  Soc.  1893,  123—126. 

Although  the  separation  of  salts  in  solution  by  selective 
absorption  in  bibulous  paper  has  been  partly  investigated  by 
E.  Fischer  and  E.  Schmidmer  (Ann.,  272,  156—169), 
the  author  has  ventured  to  enumerate  observations  of  his 
own.  His  attention  was  first  drawn  to  the  subject  by 
noticing  the  wide,  colourless,  very  sharply  defined  margin 
which  is  obtained  when  a  drop  of  moderately  dilute  solution 
of  eosin  (potassium  eoside)  is  allowed  to  spread  upon  filter 
paper,  although  a  saturated  solution  of  eosin  does  not  yield 
this  margin.  On  adding  potassium  chromate  to  such  a 
dilute  solution  of  eosin,  and  repeating  the  experiment,  the 
margin  obtained  is  no  longer  colourless,  but  yellow,  and 
the  presence  of  chromate  may  be  at  once  detected  in  this 
margin  by  touching  it  with  a  platinum  wire  moistened  in 
a  solution  of  silver  nitrate,  which  produces  a  dark  red  spot 
on  the  yellow  margin.  If  this  yellow  margin  be  cut  off 
and  extracted  with  water,  a  solution  of  potassium  chromate 
free  from  eosin  is  at  once  obtained ;  and,  conversely,  eosin 
free  from  potassium  chromate  may  be  obtained  if,  after  the 
dr3ing  of  the  drop,  a  drop  of  pure  water  be  added  and 
allowed  to  diffuse  outwards  from  the  centre ;  the  appear- 
ance then  obtained  is  that  of  a  dark  red  central  portion 
surrounded  by  a  colourless  margin,  which  is  again 
surrounded  by  a  yellow  ring  of  potassium  chromate,  a 
practically  complete  separation  or  analysis  of  the  mixture 
of  the  two  salts  being  thus  effected  in  a  very  short  time.  To 
prevent  the  drying  of  the  drops  during  their  expansion,  the 
author  performed  most  of  the  experiments  in  an  atmosphere 
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saturated  with  a(iueou.s  vapour,  by  placing  the  filter  paper 
on  which  the  drop  lay  on  a  snia'l  porcelain  dish  containing 
a  little  water,  covering  this  with  a  bell  jar  moistened  on 
the  inside  with  water.  When  thus  treated,  a  drop  of 
moderately  dilute  solution  of  potassium  chromate  affords 
a  most  unmistakable,  colourless,  moist  margin,  in  which 
silver  nitrate  fails  to  detect  chromate.  After  this  he 
examined  in  a  similar  way  the  diffusion  of  a  mixed  solution 
of  ferric  chloride  and  copper  suli)hatc,  testing  the  marginal 
region,  after  allowing  about  au  hour  for  expansion;  with 
potassium  ferrocyanide,  which  demonstrated  the  existence 
of  a  marginal  ring  containing  copper  but  free  from  iron. 
In  the  case  of  a  solution  of  ammonia  alum,  using  as  tests 
for  ammonium  and  aluminium  respectively  Xessler's  test 
and  tincture  of  logwood  containing  ammonium  carbonate, 
no  separation  of  the  constituents  wasdetected, both  extending 
to  the  extreme  limit  of  moisture  ;  so  that  in  this  case  he  had 
not  obtained  any  free  water  margin,  and  the  same  remark 
applied  to  chrome  alum.  Employing  a  mixture  of  the 
solutions  of  copper  sulphate,  ferric  chloride,  and  ammonia 
alum,  a  beautiful  separation  is  readily  effected.  Externally 
in  this  case,  there  is  a  ring  of  pure  alum  detectible  b}'  the 
logAvood  test,  within  which  is  an  annular  zone  jointly 
occupied  by  copper  sulphate  and  alum,  which  is  shown 
to  be  free  from  iron  by  yielding  a  pure  chocolate  colour 
with  potassium  ferrocyanide ;  and,  lastly,  a  central  zone 
whore  all  three  salts  are  present,  and  which  is  coloured 
dark  blue  by  ferrocyanide,  the  lines  of  demarcation  between 
these  three  zones  being  perfectly  sharp  and  definite.  In 
applying  the  logwood  test  by  means  of  platinum  wire,  it  is 
necessary  to  dry  the  minute  spots  and  to  compare  them  with 
similarly  dried  spots  yielded  by  the  same  test  on  clean 
filter-paper.  In  the  absence  of  alum  the  drops  are  buff ; 
in  its  presence,  purple.  A  drop  of  ferric  chloride  solution, 
while  spreading  upon  filter-paper,  frequently  presents  an 
appearance,  more  or  less  noticeable,  of  concentric  rings, 
suggesting,  perhaps,  the  presence  of  more  than  one  hydrate 
in  solution.  Imagining  that  the  presence  of  hydrates  in 
solution  might  be  in  some  way  or  other  connected  with 
the  formation  or  diameters  of  these  free  water  margins, 
the  author  prepared  a  solution  of  potassium  bichromate  cor- 
responding in  strength  to  Guthrie's  cryohydrate,  viz., — 

KoCr.O;  +  292H.,0 

It  readily  yielded  a  margin  of  water,  and  it  is  remarkable  that 
this  margin  is  of  about  the  same  width  as  that  yielded  either 
by  a  saturated,  or  by  a  very  much  more  dilute,  solution  of 
the  salt.  The  author  continued  the  dilution  of  this  solution  in 
geometrical  progression,  as  with  ferric  chloride,  until  he  had 
brought  it  to  x^th  of  the  strength  of  the  cryohydrate,  but 
even  this  greatdilution  had  little  or  no  effect  on  the  diameter 
of  the  free  water  margin,  a  result  notably  differing  from  that 
obtained  in  the  case  of  ferric  chloride  or  sulphuric  acid. 
Copper  sulphate  solution,  on  the  other  hand,  undergoes 
great  change  in  diameter  of  free  water  margin  on  dilution. 
Hence  it  may  be  inquired  whether  a  change  in  the  diameter 
of  free  water  margin,  which  must  obviously  represent  a 
change  in  the  relative  velocities  of  water  and  the  dissolved 
substance,  may  not  in  all  cases  be  an  evidence  either  of 
dissociation  or  of  changes  in  the  composition  of  the 
hydrates  existing  in  solution.  Sulphuric  acid  yields 
beautifully  definite  results,  the  test  relied  on  being  that  of 
drying  the  filter-paper  at  a  high  temperature,  when  the 
portion  over  which  the  acid  has  extended  chars.  A  free 
water  margin  begins  to  be  formed  at  about  the  strength  of 
1  part  of  acid  by  volume  to  200  parts  of  water  ;  and  when 
a  dilution  of  about  1  in  4,000  is  reached,  the  acid  (as  was 
the  case  with  ferric  chloride)  seems  to  have  almost  totally 
lost  its  power  of  diffusing,  and  yields  a  relatively  enormous 
free  water  margin.  It  would  be  very  interesting  if  it  could 
be  shown  that  this  inner  zone  of  non-diffusible  sulphuric 
acid  represents  a  definite  hjdrate,  the  diffusibility  of  which 
is  arrested  by  its  enormous  molecular  weight,  perhaps 
approaching  those  of  such  non-diffusible  colloidal  sub- 
stances as  the  albuminoids  ;  and  such  a  hydrate  might 
possibly  be  at  or  near  the  extreme  limit  of  possible 
hydration  of  the  acid. 


Detection  of  Arsenic  in  Alkaline  Solution.     John  Clark. 
Proc.  Chem.  Soc.  1893,  119. 

TiiK  author  shortly  reviews  the  different  methods  by  which 
arseniuretted  hydrogen  is  generated  in  an  alkaline  solution, 
and  finds,  as  pointed  out  by  Hager,  that  Fleitmann's 
process,  which  depends  on  the  interaction  of  finely-divided 
zinc  and  caustic  potash,  does  not  detect  arsenic  acid,  but 
he  is  unable  to  confirm  the  statement  of  H.  Fresenius,  that 
Gatehouse's  modification  of  Fleitmann's  test  indicates 
arsenic  acid,  as  he  has  not  been  able  to  volatilise  the 
slightest  trace  of  arsenic  by  lieating  arsenate  of  soda  with 
a  large  excess  of  i)ure  aluminium  and  caustic  soda,  and  he 
attributes  the  results  obtained  by  Fresenius  to  the  use  of 
impure  aluminium,  or  to  the  presence  nf  arsenious  acid  in 
the  arsenic  acid.  P>xperiments  made  to  test  the  applicability 
of  the  Gatehouse  process  in  estimating  arsenic  seem  to  show 
that,  although  it  is  very  delicate  and  very  convenient,  it 
does  give  (juantitative  results,  even  when  the  whole  of  the 
arsenic  is  in  the  form  of  arsenious  acid.  He  also  finds  that 
arsenic  acid  in  an  alkaline  solution  resists  the  action  of 
sodium  amalgam,  and  he  concludes,  therefore,  that  none  of 
the  methods  which  have  been  proposed  for  the  generation 
of  arseniuretted  hydrogen  in  an  alkaline  solution  detect 
arsenic  acid. 


Improvements  in  Iteinsck's  Process.     John  Clark.     Proc. 

Chem.  Soc.  1893,119. 
Kkixsch's  process,  as  carried  out  in  the  ordinary  way,  is 
capable  of  demonstrating  the  presence  of  very  minute 
quantities  of  arsenic,  and,  according  to  Letheby,  it  with- 
draws every,  and  the  smallest,  trace  of  arsenic  from  organic 
mixtures,  but  there  are  two  objections  to  its  use  in  medico- 
legal cases. 

1st.  When  the  quantity  of  arsenic  is  small,  a  stain  is 
obtained  which  it  is  sometimes  difficult  to  identify  as 
arsenic,  because  the  coated  copper  when  heated  is  apt  to 
give  a  layer  of  chloride  of  copper  and  organic  matter, 
instead  of  arsenious  acid  ;  and 

2nd.  It  is  not  suitable  for  the  quantitative  estimation  of 
arsenic,  as  it  is  not  possible  by  means  of  heat  to  A'olatilise  the 
whole  of  the  arsenic  from  the  copper. 

The  author's  improvements  consist  in  identifying  the 
arsenic  or  antimony  on  the  copper  with  greater  certainty, 
and  at  the  same  time  estimating  the  amount  of  each  when 
they  occur  together.  For  this  purpose  he  digests  the 
coated  copper  in  a  cold  mixture  of  dilute  caustic  potash 
and  peroxide  of  hydrogen,  ^^  hich  dissolves  the  arsenic  and 
antimony,  and  converts  them  into  arsenate  and  antimonate 
of  potassium.  The  solution  is  then  boiled,  filtered,  to  get 
rid  of  the  oxide  of  copper,  evaporated  to  small  bulk,  and 
distilled  with  ferrous  chloride  and  strong  hydrochloric  acid. 
The  distillate  is  then  saturated  with  sulphuretted  hydrogen, 
and  the  arsenic  weighed  as  sulphide,  after  being  freed  from 
traces  of  sulphur  by  washing  with  carbon  bisulphide  and 
alcohol.  The  residual  liquid,  from  which  the  arsenic  has 
been  thus  removed  by  distillation,  is  then  tested  for 
antimony. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Preparation  of  Chloric  Acid.      Estimation  of  Potassium 
by    means    of  Perchloric   Acid  in   Presence   of  Acids  of 
difiicult  V^olatilift/  and  Non-Volatile  Acids.     R.  Caspari. 
Zeits.  ang.  Chem.  1893,  68—74. 
The  method  for  the  preparation  of  chloric  acid  which  was 
found  most  suitable  is  based  on  Hutstein's  method  for  the 
conversion  of  potassium  chlorate  into  perchlorate  (Graham- 
Otto's  Lehrb.  Aufl.  IV.  Bd.  II.   239),  from  which  the  acid 
is  liberated  by  means  of  fluosilicic  acid.     Large  quantities 
of  perchloric  acid  can  be  easily  and  cheaply  prepared  in  this 
manner. 

The   potassium   determination    by   means   of   perchloric 
acid  gives  exact  results  even  in  presence  of  considerable 
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amounts  of  the  most  frequently  occnrrinp  bases,  as  well  as 
difticultlj-  volatile  and  non-volatile  acids  (all,  however, 
soluble  in  alcohol),  with  the  single  exception  of  sulphuric 
acid.— N.  H.  J.  M. 


The  Estimation  of  Nitrogen  in  Nitrates.     A.  Devarda. 
Chem.  Zeit.  1892,  16,  1952. 

Thk  reduction  of  nitric  nitrogen  to  ammonia  is  rapidly 
induced  in  an  alkaline  solution  by  an  alloy  of  aluminium 
(4.5  parts),  copper  (50),  and  zinc  (5).  This  is  brittle  and 
readily  powdered.  It  is  used  in  the  following  manner  : — 
10  grms.  of  the  nitrate  to  be  tested  are  dissolved  in  a 
litre  of  water.  50  cc.  of  the  solution  are  placed  in  a 
conical  flask  of  600 — 1,000  cc.  capacity,  and  to  it  are  added 
r>0  cc.  of  water,  5  cc.  of  alcohol,  and  40  cc.  of  potassium 
hydrate  solution  of  sp.  gr.  13.  2 — 2 '5  grms.  of  the 
powdered  alloy  are  finally  added,  and  the  flask  thereupon 
connected  with  a  distilling  tube.  The  reaction  is  started 
by  gently  heating,  and  is  allowed  to  continue  without  the 
application  of  further  heat  until  the  evolution  of  hydrogen 
has  almost  ceased,  this  requiring  about  half  an  hour. 
The  liquid  is  next  gently  heated  for  about  1 0  minutes  to 
dissolve  the  zinc  still  contained  in  small  quantity  in  the 
alloy  residue,  and  then  the  ammonia  is  expelled  by  boiling 
the  solution  vigorously  for  20  minutes. 

The  concentration  of  the  potassium  hydrate  solution  used 
is  of  great  importance.  If  of  greater  density  than  that 
indicated,  the  action  between  it  and  the  alloy  is  at  first  too 
energetic  ;  if  more  dilute,  the  action  has  to  be  assisted  by 
external  heat. 

Nitrogen  in  mixtures  of  nitrates  and  ammonium  salts 
may  be  similarly  determined,  the  ammonia  liberated  by 
the  potash  being  in  this  case  distilled  away  before  the 
reducing  alloy  is  added. 

A  convenient  form  of  distilling  apparatus  consists  of  a 
glass  tube,  1  cm.  wide,  in  two  pieces,  joined  by  india-rubber 
tubing.  The  portion  connected  with  the  flask  is  30 — 35  cm. 
long,  and  is  expanded  in  its  middle  into  a  bulb  of  30  cc. 
size,  which  is  filled  with  glass  beads.  Above  the  bulb  it 
is  bent  downwards  and  connected  with  the  second  portion, 
which  is  also  provided  with  a  bulb  and  dips  into  the 
standard  acid  employed  for  the  absorption  of  the  ammonia. 

—E.  13. 


A  Simple  Method  of  Determining  Water  in  Iodine. 
C.  Meineke.     Chem.  Zeit.  1892,  16,  1149—1150. 

A  KNOWN  weight  of  the  iodine  to  be  examined  is  placed  in 
a  test-tube  and  at  once  covered  with  4 — 5  times  its  volume 
of  previously  ignited  silver  powder.  After  weighing,  the 
contents  of  the  tube  are  very  gently  heated  until  all  the 
iodine  has  been  converted  into  silver  iodide.  The  water 
which  sublimes  into  the  upper  portion  of  the  tube  may 
then  be  expelled  by  stronger  heating,  and  the  tube,  after 
cooling,  be  weighed  again.  The  loss  in  weight  represents 
the  amount  of  water  originally  present.  The  test-analyses; 
given  are  exceedingly  satisfactory'.  With  iodine  containing 
chlorine  or  bromine  equally  good  results  are  obtained,  but 
in  presence  of  cyanogen  the  method  is  untrustworthy  since 
considerable  portions  of  that  body  (as  iodide)  always 
volatilise  and  escape  fixation. — H.  T.  P. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Notes  on  the  Qualitative  Examination  of  Phenacetin. 
C.  riatt.     J.  Anal,  and  Appl.  Chem.  1893,  7,  77—83. 

The  manufacture  of  phenacetin  involves  the  following 
operations: — (1.)  Phenol  is  converted  into  nitrophenol  by 
gradually  adding  one  part  of  it  to  two  parts  of  nitric  acid 
in  four  parts  of  water.  The  resulting  oil  is  washed  and 
distilled  with  steam,  when  orthonitrophenol  distils  over 
leaving  paranitrophenol  as  a  residue.  (2.)  The  nitro- 
phenol [presumably  the  paraderivative]  is  treated  with 
ethyl  iodide,  producing  ethylnitrophenol  (paranitrophene- 
oil,   CcH^(NO2)OC2H.0.     (3.)  This   last   is    treated  with 


sodium  amalgam,  whereby  the  nitro  group  is  reduced, 
forming  phenetidine  (C^H^(NHo)r)C.2H5).  (4.)  The 
phenetidine  is  finally  treated  with  glacial  acetic  acid, 
which  converts  it  into  phenacetin  C(jH^(NHCH3CO)OC2H5, 
which  is  therefore  paracetamidophenetoil. 

Phenacetin  melts  at  about  135°  C,  and  a  fall  of  2"  below 
this  affords  legitimate  cause  for  suspicion.  The  followinof 
tests  serve  for  its  identification  : — (1.)  ]?oil  with  hydro- 
chloric acid,  dilute  the  solution  with  water,  cool  and  filter 
from  the  reprecipitated  crystals,  two  or  three  drops  of 
potassium  dichromate  added  to  the  filtrate  will  produce  a 
ruby-red  colour.  (2.)  Boil  with  water,  cool  and  filter ; 
add  bromine  water  until  a  yellow  colour  is  produced,  the 
solution  should  remain  clear  if  the  sample  be  unadulterated. 
(3.)  Boil  with  hydrochloric  acid  and  ferric  chloride,  a  red 
colour  is  produced.  (4.)  Boil  with  10 — 12  per  cent,  nitric 
acid,  bright  yellow  crystals  of  the  nitro-derivative  separate 
out  and  the  liquid  becomes  orange.  (5.)  Heat  with  alcohol 
and  sulphuric  acid,  ethyl  acetate  will  be  evolved  ;  heat  the 
solution  with  potash  and  chloroform  to  obtain  the  carbyl- 
amine  reaction.  (6.)  Boil  with  caustic  potash,  alcohol 
will  be  evolved  (distinction  from  acetanilide). 

The  following  tests  serve  to  detect  any  considerable 
adulteration  of  phenacetin  with  acetanilide,  &c. :  — 

(1.)  Acetanilide  in  Phenacetin. — The  presence  of  5  per 
cent,  of  acetanilide  will  lower  the  melting  -  point  of 
phenacetin  to  127—128°.  (2.)  A  well-cooled  solution  of 
phenacetin  in  concentrated  hydrochloric  acid  gives  a  red 
colour  with  chlorine  water,  while  acetanilide  under  the 
same  treatment  gives  a  dark  blue  colour  which  afterwards 
fades.  (3.)  The  hydrochloric  acid  solution  of  phenacetin 
gives  a  violet  colour  with  potassium  permanganate, 
changing  to  dark  ruby-red,  while  in  the  case  of  acetanilide 
a  green  colour  is  produced.  (4.)  The  diluted  hydrochloric 
acid  solution  of  phenacetin  gives  a  red  colour  with  a  weak 
solution  of  chromic  acid ;  acetanilide,  under  the  same 
conditions,  gives  at  first  a  yellowish  green,  and  then  a  dark 
green  solution  in  which  potash  produces  a  blue  precipitate. 
(5.)  Small  quantities  of  acetanilide  may  be  detected  in 
phenacetin  by  treating  the  alcoholic  solution  with  caustic 
soda  or  potash  in  the  presence  of  chloroform  ;  the  charac- 
teristic odour  of  a  carbylamine  will  indicate  the  presence  of 
acetanilide. 

Antipyrine  in  Phenacetin. — To  detect  antipyrine  in 
phenacetin,  boil  the  sample  with  a  little  water,  cool  and 
filter.  Boil  the  filtrate  with  potassium  nitrite  and  dilute 
nitric  acid,  then  add  some  of  Plugge's  reagent  (a  solution 
of  mercurious  nitrate  with  a  little  nitrous  acid)  and  again 
boil.  If  no  red  colour  is  produced,  the  sample  may  be 
considered  as  practically  pure. 

Taraphenetidine  in  Phenacetin. — Paraphenetidine  may 
be  detected  in  phenacetin  by  melting  2  •  5  grm.  of  chloral 
hydrate  in  a  test-tube  in  a  water  bath  and  adding  0*5 
grm.  of  ttie  phenacetin  to  be  tested ;  if  pure  it  will 
dissolve  to  a  colourless  solution,  which  acquires  a  pinkish 
tint  after  long  digestion.  The  presence  of  a  trace  of 
paraphenetidine  will  cause  the  mixture  to  become  dark 
violet  to  a  i eddish  or  bluish  violet,  according  to  tiie  amount 
present.  Another  test  is  to  dissolve  0*5  grm.  in  warm 
alcohol  and  add  5  cc.  of  a  solution  of  iodine  in  potassium 
iodide,  the  solidified  mixture  is  then  heated  to  boiling 
until  the  solution  is  complete  ;  paraphenetidine  will  show 
itself  by  a  rose-red  colour,  becoming  more  pronounced  as 
the  phenacetin  recrystallises. 

The  following  might  possibly  be  confounded  with 
phenacetin  :  —  (1.)  E.ralgin,  or  methyl  acetanilide, 
CcH5X(CH3)COCIl3 ;  melting-point  101°,  very  soluble 
in  hot  water.  (2.)  Thalliyic,  or  tetrahydroparaquinanisol 
sulphate,  CciHiqXOCHjj.HjSOj  ;  a  white  crystalline  powder, 
melting-point  110°,  moderately  soluble  in  water,  sparingly 
soluble  in  cold  alcohol.  (3  )  Kairine  or  methyl  tetra- 
hydroxyquinoline  hydrochloride,  CgHmNOCIbj.  HCl  +  HoO  ; 
a  greyish  or  yellowish  crystalline  powder  of  phenol-like 
odour  and  saline  taste,  melting-point  110°,  moderately 
soluble  in  hot  water  and  difficultly  soluble  in  alcohol  or 
glycerin.  (4.)  Pi/rodiiie  or  acetylphenylhydrazine. 
CfilljNjHoCjHsO,  is  the  impure  commercial  powder  which 
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is  called  hydracctino  when  purified ;  it  is  then  a  white 
crj'stallinc  pcwder,  sparinjily  soluble  in  water  and  nearly 
tasteless,     (j.)  Salol  or  phenyl  salicylate — 

CoH^(OH)COOC«H5 

a  white  tasteless  powder  with  a  slight  aromatic  odour, 
insoluble  in  water  but  soluble  in  alcohol.  Compare  this 
Journal,  1892,  1028.— A.  (I.  H. 


Sulid  Luliricants.     Holdc.     Mitt.  Konigl.  Versuch?.  1992, 
4.  186. 

See  under  XII.,  page  527. 


The  Occurrence  of  Boric  Acid  in  Beer  and  Hops.  J. 
nraml.  Zcits.  gcs.  Brauw.  1892,  15,  427  j  Cliem.  Zeit. 
Kep.  1892,  31,  :{.J0. 

See  under  XVII.,  page  535. 


ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

E.ramination  of  Bone  Meal,  Meal  Meal,  and  similar 
rho.iphatic  and  Nitrogenous  Manures.  W.  Hess. 
Zeits.  ang.  Chem.  1893,  74—79. 

Owing  to  the  presence  in  bone  meal  of  particles  richer  in 
phosphates  and  other  particles  richer  in  nitrogen  than 
others,  too  much  care  cannot  be  taken  in  sampling.  It  is 
advisable  when  a  sample  is  received  for  analysis  tirst  to 
take  a  smaller  sample,  and  from  this  to  take  the  portions 
actually  anah'sed.  It  is  also  an  advantage  to  make  the  two 
analyses  (phosphates  and  nitrogen)  with  one  weighed 
quantity.  For  this  purpose  the  following  simplification  of 
Weibull's  method  (Chem.  Zeit.  1892,  1689)  is  recom- 
mended : — 5  grms.  of  a  carefully  made  50-grm.  sample  of 
the  meal  are  boiled  with  sulphuric  acid  (35  cc.)  in  presence 
of  mercuric  oxide  (0*5 — I'O  grm.)  in  a  300-cc.  or  350-cc. 
Kjeldahl  flask.  After  dilution  with  water  the  solution  is 
cooled  and  made  up  to  500  cc.  Of  this  solution  200  cc.  are 
used  for  the  completion  of  the  nitrogen  determination.  For 
the  estimation  of  phosphoric  acid  a  portion  of  the  solution 
is  filtered  and  50  cc.  treated  with  an  equal  volume  of 
Miircker's  ammouiacal  citrate  solution  and  20  cc.  of 
magnesia  mixture.  The  analysis  is  then  continued  in  the 
usual  manner,  except  that  it  is  advisable  to  heat  the  pre- 
cipitate for  two  or  three  minutes  to  remove  any  mercury. 
There  is  also  a  slight  correction  (=  0-0C03  grm.)  to  be 
made  for  silica  present  in  the  precipitate. 

In  the  case  of  more  highly  nitrogenous  manures,  such  as 
meat,  blood,  and  horse  meals,  the  same  amount  (5  grms.) 
may  be  treated  with  sulphuric  acid,  but  only  50  cc.  of  the 
dilute  solution  used  for  the  estimation  of  nitrogen. 

—X.  H.  J.  M. 

The  Electrolytic  Estimation  of  Copper  as  applied  to 
Invert  Sugar  Determinations,  B.  B.  lioss.  Anal,  and 
Appl.  Chem.  1»93,  7,  83—86. 

The  cuprous  oxide  is  precipitated  in  a  beaker,  and  at  once 
brought  upon  an  asbestos  filter  in  an  ordinary  funnel,  and 
washed  with  hot  water  as  usual,  without  troubling  to 
remove  the  whole  of  the  precipitate  from  the  beaker.  The 
asbestos  and  precipitate  are  then  returned  to  the  beaker, 
and  the  funnel  rinsed  with  a  nitric  acid  solution  containing 
4  cc.  of  acid  of  1-4  sp.  gr.  per  100  cc.  The  beaker  is  then 
filled  with  2u0  cc.  of  this  ac'd,  the  electrodes  are  immersed 
in  the  liquid,  and  a  current  equivalent  to  0-5—  0'7  cc.  of 
electrolytic  gas  per  minute  is  passed.  The  anode  is  a  flat 
spiral  of  platinum  wire  resting  on  the  bottom  of  the 
beaker  ;  the  kathode,  a  platinum  cylinder  suspended 
verticall}'.  The  cuprous  oxide  will  dissolve  during  the 
electrolysis,  and  need  not  be  in  solution  before  the  circuit 
is  closed.  Eight  hours  were  required  fur  the  complete 
deposition  of  the  copper. — A.  G.  B. 


An  improved  Method  for  the  Gravimetric  Estimation  of 
Furfurolhydrazone.  W.  H.  Krug.  J.  Anal,  and  Appl. 
Chem.  1893,  7,  68—77. 

TiiK  author  reviews  the  history  of  the  pentoses  and  of  the 
furfurol  reaction  which  has  led  to  their  detection.  He 
regards  the  estimation  of  their  parent  substances,  the 
pentosans,  in  feeding  stuffs  as  particularly  important  in 
view  of  Stone's  demonstration  of  the  indigestibiHty  of 
these  substances,  and  of  the  fact  that,  unless  separately 
estimated,  they  are  included  in  the  soluble  carbohydrates, 
and  regarded  as  being  equal  to  these  in  feeding  value. 

In  commenting  on  the  delicacy  of  the  aniline  acetate 
reaction  for  furfurol  the  author  claims  that  one  part  of 
furfurol  in  100,000  of  water  will  give  a  brilliant  red  colour 
with  this  reagent. 

The  improvement  here  in  the  estimation  of  the  furfurol, 
obtained  by  distilling  the  pentosan-containing  substance 
with  dilute  hydrochloric  acid,  is  in  the  gravimetric  method 
of  de  Cbalmot  and  Tollens  (this  Journal,  891,  577). 
After  precipitating  with  phenyl  hydrazine  acetate,  the 
author  allows  the  liquid  to  stand  over  night  before  filtering, 
thus  avoiding  the  loss  entailed  by  the  second  precipitation, 
which  occurs  if  the  filtration  be  effected  immediately.  The 
last  traces  of  the  precipitate  are  difficult  to  remove  from 
the  beaker  ;  this  is  overcome  by  washing  the  precipitate  in 
the  beaker  and  filtering  tube  {loc.cit.}  with  100  cc.  of  water, 
and  dissolving  both  in  30  —40  cc.  of  alcohol.  The  alcoholic 
solution  is  evaporated  in  a  weighed  flask  and  the  residue 
dried  in  a  current  of  air  at  60'. 

The  author  prefers  the  gravimetric  method  to  Stone's 
volumetric  method  (this  Journal,  1891,  1039),  but  neither 
is,  in  his  opinion,  capable  of  affording  more  than  an 
approximate  determination  of  the  furfurol  present. 

The  following  factors  are  given  by  Tollens  for  calculating 
furfurol  to  pentose. 

Per  cent,  of  Fm-furol  obtained 
from  5  grm.  of  substance.  Factoi-s  for  Arabinose. 

2i  or  less '-f'£ 

5  or  more , Wj" 

Factors  for  Xylosf. 

1 V".? 

2i w 

5  or  more wp 

Factors  for  Pcntaglucoses. 

2=  or  less wp 

5  or  more w," 

— A.'G.  B. 


A  Study  of  Oxycellulose.     A.  Xastjukoff.     Bull.  Soc.  Ind. 
Mulhouse,  1S92,  493. 

See  under  \.,  page  516. 


Solubility    of  Rosin    Oil   and    Mineral    Oil   in   Acetone. 
E.  Wiederhold.     J.  Prakt.  Chem.  47,  1893,  394—397. 

Eosix  oil  is  miscible  with  acetone  in  all  proportions,  while 
mineral  oils  are  either  insoluble  or  require  a  large  volume  of 
acetone  to  effect  solution.  The  test  is  best  made  in  a 
graduated  mixing  cylinder  divided  into  a  scale  of  0*1  cc. 
The  acetone  employed  should  be  neutral  and  free  from 
water,  but  it  is  not  necessary  to  completely  remove  aldehydic 
substances.  The  method  was  applied  to  the  following 
varieties  of  rosin  oil : — Blue  oil,  yellow  thick  oil,  pale 
odourless  oil,  red  oil,  patent  oil  and  non-fluorescent,  inodorous 
oil  commercialh"  known  as  "retinol."  On  treating  these 
oils  with  half  their  volume  of  acetone,  a  perfectly  clear 
solution  was  obtained.  Commercial  acetone  is  not  always 
free  from  water,  and  its  presence  affects  the  solubility 
in  a  corresponding  degree ;  thus  thin  oils  were  found  to  require 
from  5  to  6  vols,  of  acetone  to  eff'ect  complete  solution, 
whilst  thick  oils  required  from  7  to  8  vols.  It  should 
further  be  borne  in  mind  that  anhydrous  acetone  absorbs 
moisture  from  the  atmosphere  when  kept  in  open  vessels. 
The  reaction  is  as  a  matter  of  fact  of  such  delicacy  that  it 
can  be  used  with  advantage  as  a  means  of  determining  the 
amount  of  water  in  a  sample  of  acetone. 
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The  behaviour  of  mineral  oils  from  petroleum  towards 
acetone  is  essentially  different  in  character.  As  an  illustra- 
tion, the  following  examples  are  quoted:  — 

1.  Burning  oil  of  0*830  sp.  gr.  At  15°,  1  vol.  requires 
4  vols,  of  acetone. 

2.  Russian  spindle  oil  of  0-898sp.gr.  At  15°,  1  vol. 
requires  40 — 41  vols,  of  acetone. 

3.  Oleonaphtha  of  0*908  sp.  gr.  At  15°,  1  vol.  requires 
70—71  vols,  of  acetone. 

In  practice  it  suffices  to  treat  2  cc.  of  the  oil  with  20  cc. 
of  acetone,  in  order  to  obtaiu  concordant  results  of  sufficient 
accuracy  for  comparative  tests.  The  following  oils  were 
examined:  — 


Specific 
Gravity. 


Insoluble 
at  +  15^. 


1.  Russian  cylinder  oil  (Nobel) 

0-913 

Co. 

1-7—1-8 

2.  Russian  "  distillate  "  (Xobel) 

0-910 

1-5 

3.  :Mineral  oil  I.  (SchibaefT) 

0-90S 

1-5 

4.  Caucasine  I.  (Nobel) 

0-808 

1-5 

5.  Oleonaphtha  A.  A.  (W.  Schliomann) 

0-905-7 

1-5 

G.  Bakuuite  (Deneys  and  Co.)  

0-90.5-9 

1-5 

7.  Russian  spindle  oil  (Nobel) 

0-898 

1-3 

8.  Pale  machinery  oil  (Thompson  and 

Bedford). 

9.  Extra    spindle  oil   (Thompson  and 

Bedford). 

0-905-10 
0-885 

1-1 

0-8 

American  cylinder  oils  were  found  to  remain  practically 
undissolved,  for  instance,  valvoline  A.  A.  cylinder  oil  of 
Leonard  and  Kllis,  steam  ref.  extra  cylinder  oil,  and 
B.  and  T.  XXX.  valve  oil  of  Thompson  and  Bedford.  In 
all  cases  the  acetone  solution  assumed  a  pale  yellowish  or 
bluish  colour.  For  oils  having  a  gelatinous  Cunsistence,  or 
for  crude  oils  and  fats  of  dark  colour,  the  use  of  a  mixing 
cylinder  to  which  it  is  possible  to  apply  heat  is  recommended. 
For  this  purpose,  the  glass  foot  of  the  cylinder  is  replaced 
by  wood  weighted  with  lead,  the  sealed  end  of  the  glass 
tube  being  inserted  into  a  socket  cut  into  the  wooden  foot, 
and  in  order  to  observe  the  scale  down  to  the  bottom  of  the 
cylinder,  a  vertical  slit  is  cut  into  the  socket.  A  small 
thermometer  passes  through  the  glass  stopper,  and  is  fused 
to  it. 

The  solution  of  the  oil  in  the  acetone  proceeds  in  any- 
thing but  a  regular  manner,  the  most  readily  soluble 
portions  being  first  attacked.  This  is  clearly  seen  by  the 
above  figures,  for  if  the  solution  took  effect  in  a  uniform 
ratio  1  cc.  of  oleonaphtha  should  require  only  40  cc.  cf 
acetone  for  complete  solution  whilst  in  practice  from  70  to 
71  cc.  are  required,  and  even  then  it  of  tens  happens  that 
after  decanting  the  clear  solution  a  thin  layer  of  a  solid 
paratfin-like  substance  remains,  which  possessing  the  same 
degree  of  refrangibility  as  the  solution  escapes  observation 
within  the  latter.  The  above  results  were  obtained  with 
neutral  oils  free  from  fatty  acids,  and  it  is  always  necessary 
to  examine  oils  for  acidity  before  making  the  test.  For  this 
purpose  the  cuprous  oxide  method  described  by  the  author 
in  1874  is  recommended.  It  is  based  on  the  fact  that 
cuprous  oxide  is  easily  decomposed  by  free  fatty  acids,  a 
copper  soap  being  obtained  which  dissols-es  in  the  oil  Avith  a 
green  colour.  The  disadvantage  of  the  method  is  that  it 
requires  12  hours'  duration  to  complete  the  reaction,  but 
this  defect  is  more  than  compensated  for  by  the  high  degree 
of  reliability  which  characterises  the  reaction.  The  same 
remark  applies  to  the  acetone  method.  The  separation  in 
the  mixing  cylinder  takes  between  12  and  24  hours  before 
it  is  completed,  but  after  this  period  very  accurate  readings 
may  be  made.  It  is  best  to  conduct  the  method  in  a  room 
exposed  to  as  little  variation  of  temperature  as  possible. 

Finkencr  recommends  the  use  of  a  mixture  of  10  volumes 
of  alcohol  of  0-818  sp.  gr.,  and  one  volume  of  chloroform. 
On    treating    1    vol.  of   mixed    oil   with    10  vols,   of   this 


mixture  at  23°  the  whole  of  the  rosin  oil  is  dissolved,  the 
mineral  oil  remaining  in  the  insoluble  portion.  The  author 
found  that  by  increasing  the  chloroform  mixture  to 
16  volumes  the  solution  could  be  effected  at  the  ordinary 
temperature. 

It  is  of  course  most  important  that  a  consumer  should 
have  the  means  of  distinguishing  rosin  oil  from  mineral  oil, 
but  the  recognition  of  additions  of  rosin  oil  to  mineral  oil 
plays  a  much  more  important  part,  and  it  has  not  been 
possible  hitherto  to  achieve  this  result  by  chemical  means. 
Every  addition  of  rosin  oil  to  a  mineral  oil  increases  its 
specific  gravity.  Oleonaphtha  has  a  sp.gr.  of  0-906 — 0-908, 
but  it  is  possible  to  obtain  an  oil  of  the  same  specific  gravity 
by  mixing  6  parts  of  Russian  spindle  oil  with  1  part  of  red 
rosin  oil.  When  this  mixture  is  tested  by  the  acetone 
method  only  1  cc.  remains  undissolved  on  treating  2  cc.  of 
the  oil  with  20  cc.  of  acetone.  Pure  oleonaphtha,  however, 
yields  1-5  cc.  of  insoluble  residue  when  treated  under 
similar  conditions. — D.  B. 


Estimation  of  Ash  in  Mineral  Lubricating  Oils. 
A.  Stepanow.  Zap.  Imp.  Russk.  tech.  Obszcz.  1892, 
26,  27  ;  and  Cliem.  Zeit.  Rep.  1892,  31,  348. 

Tiii;  direct  ignition  of  lubricating  oil  for  the  purpose  of 
determining  the  ash  is  attended  with  certain  inconveniences, 
^tuch  soot  is  evolved,  and  a  very  difficultly  combustible 
residue  of  coke  remains.  To  avoid  this  the  author 
evaporates  off  the  bulk  of  the  oil  prior  to  the  ignition 
proper.  For  this  purpose  70 — 90  grm.  of  oil  are  heated  in 
a  platinum  dish,  over  which  is  placed  a  closely-fitting 
conical  or  globular  class  cover  connected  to  a  condenser, 
a  receive!-,  and  finally  a  powerful  aspirator,  by  means  of 
tubing.  In  about  15  minutes  the  greater  part  of  the  oil 
will  have  been  evaporattd  and  collected  in  the  receiver. 
A  fresh  portion  is  then  poured  into  the  dish,  and  so  on, 
until  200 — 300  grm.  have  been  treated.  The  comparativclj- 
small  residue  of  coke  remaining  in  the  dish  maj'  then  be 
heated  until  no  more  fumes  are  evolved,  and  finally  ignited 
over  a  blow-pipe  or  in  a  current  of  oxygen. — H.  T.  P. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Stability  and  Instability  of  Viscous  Liquids.     A.  B.  Basset. 
Proc.  Uoyal  8oc.  52,  273—276. 

The  author  has  investigated  the  theoretical  explanation  of 
the  stability  and  instability  of  viscous  liquids.  This 
subject  has  been  experimentally  studied  by  Professor  O. 
Reynolds,  one  of  whose  most  striking  experiments  consisted 
in  causing  water  to  flow  from  a  cistern  through  a  long 
circular  tube,  while,  by  means  of  suitable  appliances,  a 
fine  stream  of  coloured  liquid  was  made  to  flow  down  the 
centre  of  the  tube  along  with  the  water.  When  a  certain 
velocity  was  attained,  the  coloured  stream  broke  off  at  a 
certain  point  in  the  tube,  and  mixed  with  the  water, 
showing  that  the  motion  was  unstable.  The  results  of  the 
author's  theoretical  investigation  may  be  summed  up  as 
follows  :-—(!.)  The  tendency  to  instability  increases  as  the 
velocity  of  the  litpiid,  the  radius  of  the  tube,  and  the 
co-efficient  of  sliding  friction  increase,  but  diminishes  as 
the  viscoscity  increases.  (2.)  The  tendency'  to  instability 
increases  as  the  wave-length  of  the  disturbance  increases. 

Further  problems  relatiug  to  jets  and  wave-motion  are 
discussed,  including  the  well-known  calming  effect  of 
"  pouring  oil  on  troubled  waters."  It  is  pointed  out  that 
since  the  viscosity  of  olive  oil  in  C.G.S.  units  is  about 
3  •  25,  whilst  that  of  water  is  about  0-014,  the  former  may 
be  considered  as  a  highly  viscous  liquid,  .and  the  latter  as  a 
frietionless  one.  Taking  the  surface-tension  between  oil 
and  water  as  20-56,  and  the  surface-tension  between  oil 
and  air  as  36-9,  the  author  finds  that  when  a  thin  film  of 
oil  has  spread  over  the  water  the  motion  will  be  stable 
unless  the  wave  length  of  the  disturbance  lies  between 
about  9/11  and  6/5  of  a  centimetre.  This  result  satis- 
factorilv  explains  the  eflPect  of  oil  in  calming  stormy  water. 

— D.  E.  J. 
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The  Action  of  Light  in  Preventing  Putrefactive  Decom- 
position and  in  Indurintj  the  Formation  oj  Hydrogen 
Pvro.vide  in  Organic  Liquids.  Arthur  Kichardsoii. 
I'roc.  Chem.  Soc.  1893,  llil. 

It  was  shown  in  1878  by  Downcs  and  IJlunt  (Proc.  Itoy. 
Soc.  26,  -IHB)  that  the  development  of  bacteria  and  other 
putrefactive  orfjiinisms  is  arrested  under  the  influence  of 
sunlight  and  oxygen  ;  .Janowski,  IJuchner,  and  Marshall 
Ward  (this  Journal,  189:?,  472)  have  recently  made 
observations  of  a  similar  character.  This  sterilising 
influence  of  light  in  presence  of  oxygen  has  apparently 
alwa3s  been  regarded  as  the  outcome  of  an  action  exercised 
within  the  organism  ;  the  author  describes  a  number  of 
experiments  with  urine,  made  with  the  object  of  ascer- 
taining whether,  when  sterilisation  has  been  effected  by 
light,  any  oxidising  agent,  such  as  hydrogen  peroxide,  is 
formed,  and  whether  such  substance  may  not  be  the 
sterilising  agent. 

In  the  method  of  testing  reliance  is  chiefly  placed  on  the 
production  of  a  yellow  colour  on  addition  of  a  solution  of 
titanic  oxide  in  sulphuric  acid ;  it  is  shown  that  this  test 
affords  a  means  of  accurately  estimating  small  quantities  of 
hydrogen  peroxide. 

The  author  finds  that,  although  no  hydrogen  peroxide  is 
formed  by  the  action  of  ox3'gen  on  sterilised  urine  in  the 
dark,  an  appreciable  amount  is  formed  on  exposing  such 
urine  to  light,  which  is  a  proof  that  the  production  of  the 
peroxide  is  not  dependent  on  the  presence  of  organisms. 
Urine  in  which  bacteria  have  once  flourished  and  which 
has  then  been  sterilised  at  100^  no  longer  gives  hydrogen 
peroxide  on  insolation. 

Substances  which  destroy  hydrogen  peroxide  were  found 
to  facilitate  growth ;  thus,  two  portions  of  sterilised  urine 
were  exposed  to  light  during  several  days,  and  to  one  of 
them  was  added  a  quantity  of  sterilised  manganese  dioxide; 
both  were  then  placed  in  the  dark  :  whereas  both  originally 
contained  hydrogen  peroxide,  after  24  hours  that  to  which 
no  manganese  peroxide  had  been  added  alone  gave  the 
j-ellow  colour  with  titanic  acid;  and  after  14  days,  fungoid 
growths  had  developed  in  the  liquid  containing  manganese 
peroxide,  while  the  other  portion  was  still  clear  and  contained 
hydrogen  peroxide. 

Experiments  are  described,  showing  that  if  peroxide  of 
hydrogen  be  added  to  fresh  urine,  this  may  be  kept  during 
a  considerable  period  in  the  dark  without  the  peroxide 
being  entirely  decomposed,  and  that  its  presence  renders 
the  liquid  much  less  prone  to  undergo  change  under  the 
influence  of  organisms,  while,  if  added  to  urine  in  which 
fermentative  change  has  already  set  in,  it  is  rapidly 
decomposed. 


I 


The  Influence  of  Moisture  in  Promoting  Chemical  Action. 
Preliminary  Note.  H.  Brereton  Baker.  Proc.  Chem. 
Soc.  1893,  129. 

It  has  been  shown  by  the  author  (C.  S.  Trans.  1885  ; 
Phil.  Trans.  1888)  that  when  moisture  is  removed  as 
completely  as  possible,  certain  substances,  e.g.,  carbon, 
sulphur,  phosphorus,  &c.,  can  be  heated  in  an  atmosphere 
of  oxygen  without  undergoing  visible  combustion  ;  and  he 
has  been  engaged  during  the  last  two  years  in  continuing 
the  investigation,  with  the  object  of  ascertaining  in  what 
way  moisture  promotes  chemical  action.  One  of  the  cases 
which  he  has  studied  is  the  formation  of  ammonium  chloride 
from  ammonia  and  hydrogen  chloride.  A  difficulty  pre- 
sented itself  at  the  outset  in  drying  ammonia-gas,  as  it  is 
absorbed  by  phosphoric  oxide ;  this  was  overcome  by 
drying  the  gas  as  completely  as  possible  by  freshly  ignited 
lime,  after  which  it  was  found  that  phosphoric  oxide  did 
not  absorb  any  appreciable  quantity.  Hydrogen  chloride 
was  dried  in  a  similar  way  by  sulphuric  acid,  and  finally  by 
a  week's  contact  with  phosphoric  oxide.  On  allowing  the 
dried  gases  to  mix,  no  ammonium  chloride  fumes  ivere  pro- 
duced,and  no  contraction  was  indicated  by  the  mercury  gauge 
attached  to  the  apparatus  ;  and  it  may  therefore  be  con- 
cluded that  ammonia  and  hydrogen  chloride  do  not  combine 


when  dry.  On  introducing  a  small  quantity  of  moist  air, 
union  at  once  takes  place,  however.  In  like  manner, 
sulphur  trioxide  was  found  not  to  unite  either  with  lime  or 
barium  monoxide  or  copper  oxide.  Furthermore,  no  brown 
fumes  were  produced  on  mixing  dry  nitric  oxide  with  dry 
oxygen. 


ftehj  Booftd* 


HANDwiiiiTKRHUcii  DKR  Pharmacik.  Praktisclics  Hand- 
buch  fiir  Apotheker,  Arzte,  Medicinalbeamte,  und 
Drogisten.  Hkrausgegebe.v  vox  A.  Bkestowski. 
9/e  Lieferung.  Wien  und  Leipzig  :  \V.  Braumiiller, 
K.  U.  K.  Ilof  und  Universitiits-Buchhiindler.  1893. 
London  :  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden.    Price  2s.  bd.  each  number. 

See  this  Journal,  1893,  384.     Part  9   is  now  issued  of  this 
new  Dictionary  of  Pharmacy. 

It  commences  with  "  Faiilnissalkalolde  "  and  ends  with 
"  Gerbstoffe"  (Tanning  materials). 


Jahresbericht  ueber  die  Leistuxgen  der  Chemischen 

TeCHNOLOGIE,      MIT      BESOXDERER      BERUCKSICHTIGr;:G 

BER  Gewerbestatistik  FUR  DAS  Jahr  1892.  Vox 
Dr.  Ferdixaxd  Fischer.  Mit  227  Abbildungen. 
Leipzig:  Verlag  von  Otto  Wigand,  1892.  London,  H. 
Grevel  and  Co.,  33  King  Street,  Covent  Garden.  Price 
24s. 

This  standard  work,  which  may  be  regarded  as  the  old 
"  "Wagner's  Technology  "  on  an  improved  and  exalted  scale, 
now  appears  as  the  Report  for  the  year  1892,  by  Dr.  Ferdi- 
nand Fischer,  on  all  that  has  been  done,  more  particularly 
in  the  German  Empire,  to  advance  chemical  industry. 

The  work  is  published  as  an  8vo.  volume  in  paper  cover, 
which  contains  table  of  contents,  subject-matter  extending 
over  1124  pages,  and  alphabetical  indexes  of  authors  and 
subjects.  Finally,  there  is  a  register  of  all  the  German 
patents  referred  to  in  the  pages  of  the  work,  with  the  pages 
on  which  such  references  are  made.  The  text  is  illustrated 
by  227  engi-avings  referring  to  apparatus  and  plant,  and  the 
treatment  of  the  whole  subject  may  be  gathered  from  the 
following  epitome  of  the  sub-divisions  of  the  same : — 

Group  I.  Chemical  Technology  of  Fuel  (pages  1  to  112). 
Wood,  Peat,  Coal,  and  Coke.  Petroleum,  Ozokerite,  Paraffin. 
Illuminating  Gas.  Illumination,  Water-  and  Generator-Gases. 
Furnaces  and  Furnace  Arrangements,  &c.  Heating  and 
Ventilation.  Processes  of  Investigation.  Calorimetry. 
Pnotometry.  Statistics.  Group  II.  Chemical  ^Metallurgy 
(pages  113  to  285),  Iron  ;  Slags,  their  formation  and  utili- 
sation. Pig  Iron.  Casting  Iron.  Purification  of  Iron, 
Steel.  Manganese,  Cobalt,  Nickel.  Chromium.  Alu- 
minium. Sodium  and  Potassium.  Copper.  Lead,  and 
Silver.  Gold.  Zinc  and  Cadmium.  Other  Metals.  Alloys 
aud  Metal  Plating.  New  Books.  Statistics.  Group  III. 
Chemical  Maxufactures  :  Ixorgaxic  (pages  286  to 
433).  Sulphur  and  Carbon  Bisulphide.  Sulphuric  Acid. 
Ammonia.  Salt  and  the  Salt  Industry.  Potash  Salts. 
Soda.  Hydrochloric  Acid  and  Chlorine.  Bromine  and 
Iodine.  Nitric  Acid.  Nitrates  and  Nitrites.  Phosphorus, 
Phosphoric  Acid.  Phosphates.  Explosives.  ^Magnesium-, 
Strontium-,  and  Barium-Compounds.  Aluminium  Com- 
pounds. C'hromium  and  Lead  Compounds.  Antimony 
aud  Arsenic  Compounds.  Other  Compounds.  Oxygen 
and  Hydrogen.  Water  and  Ice.  New  Books.  Statistics. 
Group  IV.  Chemical  Manufactures  :  Organic 
(pages  434  to  611).  Alcohol  Preparations.  Organic  Acid."-. 
Aromatic  Compounds.  Organic  Colouring  Matters. 
Naphthalene  aud  Anthracene  Colours.  Azo  Colours. 
Other  Organic  Colouring  Matters.      Alkaloids.      Ethereal 
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Oils.  Other  Organic  Compounds.  New  Books. 
Grottp  V.  Glass,  Earthenware,  Cements,  Artificial 
Stone,  &c.  (pages  612  to  679).  Group  YI.  Food- 
stuffs (pages  680  to  960).  Flour  and  Bread. 
Starch  and  Dextrin.  Sugar.  Fermentation  Industries, 
Wine  and  Beer.  New  Books.  Statistics.  Group  YII.  Chemi- 
cal Technology  of  Fibres  (pages  961  to  1032).  Fibrous 
Materials.  Bleaching.  Dyeing  and  Printing.  Paper.  New 
Books.  Group  VIII.  Other  Organic  Chemical 
Industries  (pages  1033  to  1079).  Fats,  Oils,  and 
Lubricants,  Fatty  Acids,  Soaps,  Glycerin,  Varnishes, 
Eesins,  Paints,  India-rubber,  &c.  Tanning.  Glues. 
Manures,  &c.     Preserving  Wood. 


Experiments  upon  ^L^gnesia  Alba,  Quick-lime,  .o.'d 
other  Alkaline  Substances.  By  Joseph  Black,  M.D. 
Professor  of  Chemistry  in  the  University  of  Edinburgh 
(1766—1797).  Edinburgh:  W.  F.  Clay,  18,  Teviot 
Place.  London :  Simpkin,  Marshall,  Hamilton,  Kent, 
and  Co.,  Limited.     1893.     Price  Is.  6d. 

This  is  a  reprint,  carefully  and  exactly  made,  of  the  original 
paper  by  Black.  The  main  objects  in  view  in  reprinting  it 
are  as  follows  :  — 

1.  To  enable  students  of  the  history  of  chemistrj'  to 
possess  themselves  of  a  copy  of  this  most  important 
contribution  to  the  foundation  of  chemistry  as  an  exact 
science. 

2.  To  place  within  the  reach  of  every  student  of  chemistry 
a  model  of  clear  reasoning  and  of  inductive  investigation. 

The  work  is  a  pamphlet  of  47  pages,  but  strongly  bound 
in  cloth. 


Cratie  ^^eport* 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Warning  to  Exporters  of  British  Goods  to  Turivey. 

Mr.  W.  H.  Wrench,  Acting  British  Cousul-General  at 
Constantinople,  in  a  report  to  the  Foreign  Office,  dated  the 
8th  May,  states  that  it  cannot  too  often  be  impressed  upon 
British  merchants  engaged  in  trade  with  Turke}"  thai  diffi- 
culties with  the  Turkish  Custom-house  authorities  are 
increasing.  They  are  chiefly  to  be  met  with  in  connection 
with  the  passage  of  imports,  and  may  roughly  be  classified 
under  the  three  following  heads  : — 1.  Political.  2.  Medical. 
3.  Those  connected  with  explosives. 

The  following  instances  of  these  difficulties  have  occurred 
within  the  last  few  months  : — 

2.  Medical.— a.  Some  casks  of  malt  vinegar  were  stopped 
by  the  Custom-house  as  unfit  for  human  consumption. 
After  consular  representations,  a  sample  was  sent  to  the 
School  of  Jledicine  for  fresh  analysis,  which,  when  finally 
obtained,  showed  the  vinegar  to  be  of  excellent  quality,  and 
it  was  eventually  released. 

b.  A  regulation  having  been  passed  prohibiting  the  entry 
into  Turkey  of  all  drugs  of  which  the  ingredients  are 
unknown,  the  Custom-house  authorities  at  once  seized  upon 
and  confiscated  patent  medicines  of  all  kinds,  such  as 
"  Collis  and  Browne's  Chlorodyne,"  "  Eno's  Fruit  Salt," 
"  Cockle's  Pills,"  and  even  a  bottle  of  "  Rowland's  Macassar 
Hair  Oil." 

c.  Last  month  some  "  sanitary  walking  sticks,"  for  the 
use  of  persons  of  sedentary  habit,  were  seized  by  the  Custom- 
house upon  the  grounds  of  their  being  weighted^  and,  there- 
fore, dangerous. 

3.  E.rplosires. — a.  Some  toy  cartridges  were  recently 
brought  out  for  use  in  a  variety  show.  The  Custom-house 
seized  and  forwarded  them  to  the  Grand  Master  of  Artillery, 
who  prohibited  their  deliverv. 


b.  A  quantity  of  yellow  aniline  colours  were  examined 
at  the  Custom-house  and  pronounced  harmless.  It  was 
subsequenth'  discovered,  however,  that  the  powders  in 
question,  when  sprinkled  upon  glowing  embers,  gave  forth 
a  crackling  sound  such  as  that  produce<l  by  ordinary  table 
salt  under  similar  circumstances.  They  were  at  once 
declared  to  be  explosives,  and  were  handed  over  to  the 
Grand  Master  of  Artillery. 

c.  A  consignment  of  chlorate  of  potash  shipped  to  the 
address  of  a  hospital  at  Constantinople  was  seized  and 
confiscated  bj'  the  Custom-house  upon  the  same  grounds  as 
those  mentioned  above. — Board  of  Trade  Journal. 

Fibre  Industry  at  Zanzibar. 

In  a  report  to  the  Foreign  Office  on  the  trade  of  Zanzibar 
for  1892,  Mr.  Eennell  Rodd  refers  to  the  possible  develop- 
ment of  a  considerable  coir  and  fibre  industry  there,  owing 
to  the  abundance  of  fibre-producing  plants,  which  overrun 
the  fertile  portions  of  the  island  wherever  the  ground  is 
not  cleared  for  cloves,  and  also  of  the  intention  of  an 
?^ngHsh  firm  to  set  up  a  fibre-extracting  mill.  Mr.  Rodd 
continues  : — 

It  is  satisfactory  to  be  able  to  record  that  this  mill,  the 
property  of  Messrs.  Boustead,  Ridley,  and  Co.,  is  now  in 
full  working  order,  its  complicated  machinery  being  run, 
without  European  supervision,  entirely  by  i.atives  of  the 
island,  who  have  been  trained  and  instructed  in  their  work 
by  an  energetic  partner  in  the  house.  Some  50  native  men 
and  women  are  now  emploj-ed  in  preparing  fibre,  spinning 
yarn,  &c.,  and  a  separate  branch  has  lately  been  established 
for  the  weaving  of  matting.  At  the  outset  about  1,000 
cocoanuts  were  worked  up  in  a  day  ;  now  the  efficiency  of 
labour  has  so  developed  that  though  the  number  of  workers 
has  been  reduced  4,000  nuts  are  disposed  of  per  day.  A 
difficulty  is  experienced  in  the  supply  of  material,  although 
the  coco-tree  flourishes  throughout  the  island,  in  consequence 
of  the  absence  of  any  adequate  means  of  transport ;  it  con- 
sequently pays  better  to  take  dhow-loads  of  nuts  from  the 
mainland  than  to  collect  them  on  the  island  itself.  The 
same  difficulty  stands  in  the  way  of  utilising  the  aloe-leaf, 
which  grows  in  a  desultorj'  way  wherever  the  ground  is  not 
cleared,  and  which  would  produce  a  still  more  valuble  fibre 
did  any  means  exist  for  collecting  and  bringing  the  raw 
material  to  the  mills. —  [_No.  1,194,  Foreign  Office  Annual 
Series."] 


GENERAL  TRADE  NOTES. 

The  Consumption    of   Native   xxb   Foreign  Cements 
IN  .Tapan. 

According  to  a  communication  by  the  Belgian  Legation 
at  Yokohama,  published  in  the  Bulletin  dn  Miisi'e  Com- 
mercial of  the  13th  May,  the  works  for  the  improvement  of 
the  port  of  Yokohama  commenced  some  years  ago  and 
still  in  course  of  execution,  have  already  absorbed  enormous 
quantities  of  cement. 

At  first  the  article  was  ordered  from  abroad,  in  accordance 
with  the  recommendation  of  the  engineer-in-chief,  whose 
confidence  in  the  Japanese  product  was  but  limited.  The 
first  tender  was  in  1889  for  a  supply  of  2,000  tons,  which 
was  furnished  by  England. 

Since  that  time,  however,  the  native  manufacturers  have 
succeeded,  not  only  in  having  their  cements  accepted,  but 
also  ill  obtaining  the  monnpolj-  of  orders  ;  almost  all  the 
materials  of  the  two  moles,  which  constitute  the  most 
important  element  of  the  port,  are,  in  consequence,  of 
Japanese  origin. 

When  the  Avork  is  now  almost  finished,  it  is  discovered 
that  a  large  number  of  the  blocks  of  concrete  used  arc 
cracking  and  decomposing  under  the  action  of  the  water. 
It  is  feared  that  the  two  immense  walls  which  must  break 
the  violence  of  the  waves  will  have  to  be  recommenced. 

This  result  is  attributed  to  the  bad  quality  of  the  Japanese 
cement,  but  whatever  may  be  the  cause,  a  reaction  is  being 
manifested  in  favour  of  the  foreign  product.  The  article, 
which  had,  as  it  were,  been  banished  from  the  market,  is 
now  again  greatly  in  demand.— ^ortcrf  of  Trade  Journal. 


Juneau,  1S93.]      THE  JOURNAL  OF  THE  SOCIETr  OF  CHEMICAL  INDUSTRY. 


i55 


MiNEllAL   ANI>   MkTAL   PRODUCTION   OF   THE   UkITED    StaTES,    1891  — 1892. 


ProchictB. 


CHstomary 
Measurfis. 


1891. 


Quantity. 


Customary 
Measures,  i 


Metric 
Tons. 


Value  at 
I'laco 
of  Pro- 
duction. 


1892. 


Quanj,ity.  ,    Value  of 

^    ^  ,.  1       Place 

Customary       Metric  of  Pro- 

Measures.  ,      Tons.  duction. 


10 

11 
12 
i;{ 
14 

15 

It? 

17 

IS 

It) 
20 
21 
2'i 
2.{ 
2( 
25 
2S 


NOJf-MBTALLIC. 

AslicstoR 

Aspliultiiin 

Burytcs  (crude) 

lioriix 

nromiiio 

Kuildiiii;  stuiio 

Oniciit 

Coal,  iinthracitc 

Coal,  bituiiiiiious  (c) 

Cobalt  oxiJo 

Corundum 

Chroino  ore 

Feldspar 


Flint 

Fluorspar  

Grindstones 

Gypsum 

Infusorial  earth 

Linie  

Limestone  for  iron  (lux 

Manganese  ore 

Marls 

Mica 

Millstones 

Mineral  paints 

Mineral  waters 

Xatnral  iras 

Xovaenlite 

Ozokerite  (reflned) 

Petroleum  {J) 

Phosphate  rock 

Plumbago 

Potters'  clay 

Pyrites 

Precious  stones , . 

Rutile 

Salt 


Slate  (for  pigment) 

Soapstone 

Sulijhur 

Talc  (fibrous)  

Zinc- white 


Short  Tonst 

LonK  TonsJ 
Lb. 


Hbls.,:500-.100lb. 
Long  Tons 

Lb. 
Short  Tons 
Long  Tons 


Short  Tons 

Short  Tons 

Bl)ls.,200  1b. 
Long  Tons 


Short  Tons 
Lb. 

Long  Tons 
Gallons 

Lb. 

Bbls.,  42  gals. 
Long  Tons 

Lb. 
Long  Tons 


Lb. 
Bbls.,  280  lb. 
Long  Tons 
Short  Tons 


Total    value    of  non-metallic") 
mineral  products j 


Metallic. 

Aluminium,  value  at  New  York 

Antimony,  value  at  San  Francisco  . . . 

Copper,  value  at  New  York  (/;.) 

Gold,  coining  value 

Pie-iron,  value  at  Xew  York 

Lead,  value  at  New  York 

Nickel,  value  at  New  York  (i) 

Platinum  (crude) 

Quicksilver,  value  at  San  Francisco. . 

Silver,  coining  value 

Tin 

Zinc,  value  at  New  York 


Total  value  of  metallic  mineral  7 
products 3 

Tutal  value  of  non-metallic') 
mineral  products 3 

Estimated  value  of  mineral  pro-") 
ducts,  unspecified  (c/) ) 


Lb. 

Short  Tons 

Lb. 

Troy  Oz. 

Long  Tons 

Short  Tons 

Lb. 

Troy  Oz. 

Flasks,  76i  lb. 

Troy  Oz. 

Lb. 
Short  Tons 


66 

4.%0M 

31,069 

V.ViO  fi<M 

3C8,78G 

8,222,792 

4.5,24!t,41t2 

IOG.120,033 

7,200 

2,263 

1.372 

10,0(0 

15,000 

6,320 

208,126 

60,000,000 

5,000,000 

23,410 

135,000 

75,000 

47,562 
18,392,732 

1.375,000 

50,000 

54,291,980 

587,988 

1,506,065 

400,000 

109.319 

300 

10,233,701 

2,000 

16,514 

1,200 

53,054 


59-8 

40,881 

31,576 

5,367 

167 


4.5,983,594 

107,862,538 

3-3 

2,055 

1,396 

10,163 

15,245 

5,735 

188,863 

5,4+t,646 

5,081,6.50 

2.3,898 

122,505 

81 

48,430 


628 

23  I 

7,595,702 

597,589 

684 

406,532  ' 

111,105 

304 

1,300,107  ^ 

2,032  ■ 

14,985 

1,089 

48.143 


Uols. 

3,960 

242.261 

118,363 

768,950 

73,757 

47,29  K7K; 

6,080,951 

76,019,145 

118,Sfrt,516 

90,230 

20,580 

50,000 

60,000 

3S,00() 

476,113 

623,051 

21,988 

35,000,000 

2,300,000 

239,129 

07,500 

100,000 

16,587 

658,478 

2,990,259 

1.5,500,081 

150.000 

3,000 

32,575,186  | 

3,65^,150 

75,350 

900,000 

317,280 

235,300 

800 

5,6.39,083 

20,OCO 

243,981 

39,600 

493,068 

1,600,000 


100 

54.985 

26,5C0 

14,243,039 

379,480 

8,465,9.53 

4-t,419,414 

108,946,081 

8,600 

2,200 

3,000 

16,000 

16,000 

9,000 

225,000 

73,000,000 

4,560.000 

17,000 

135,000 

75,000 

50,000 


130.000  j 
54,344,500  I 
6tl,:i82  I 
1,298,363 
450,000 
106,250  I 

300 
11,585,754 

19,000  ' 
1,825  I 
51,000 


907 

49,896 

26,932 

6,462 

172 


4.5,14^,958 

110.725,600 

4 

1,997 

3,018 

16,262 

16,262 

8,167 

204,175 

6,352,087 

4,634,750 

17,277 

122,505 

34 


50.817  I 


58-9 
7,60.3.049 
651,801 
589 
457,349 
107,!  85 

.304 
1,471,875 

17,241 
1,656 
46,279 


168,075 

455 

297,60;>,000 

1,604,«40 

8,279,&70 

202,000 

120,848 

450 

22,926 

58,330,000 

125,198 

80,263 


76 

413 

135,027 

*49,915 

8,415,079 

183,303 


777-13 
♦1,814,226 
56-8 
72,834 


354,273,449 


126,056 

45,500 

38,522,500 

33,175,000 

140,757,790 

17,574,000 

72,509 

3,150 

1,037,381 

73,416,565 

25,085 

8,058,405 


314,813,941 
354,273,449 

10,000,000 


294,313 

478 

3.35,.3S0,000. 

1,596,516 

9,120,413 

218.500 

96,152 

350 

27,993 

64,900,000 

14.3,400 

83,300 


134 

433 

152,168 

*49,657 

9,269,319 

198,276 

43  , 

974-03      I 

*2,018,616  ; 

65  { 

75,589  I 


Dols. 

5,000 

291,230 

106,000 

925,810 

64,512 

4.5,000,000 

6,.5S6,098 

74,02-t,614 

122,019,610 

6,4.50 

88,000 

30,000 

60,000 

64,000 

54,000 

500,000 

675,000 

20,000 

38,500,000 

2,097,600 

170,C0O 

67,-00 

If  10.000 

16,000 

650,000 

3,000,000 

13,000,000 

150.000 

7,800 

30,229,128 

2,361,219 

64.920 

1,000,000 

357,000 

188,000 

800 

5,879,222 

20,000 

266,000 

54,750 

459,000 

1,200,000 

350;959,283 


191,303 

51,600 

37,850,000 

33,000,000 

136  806,915 

17,917,000 

57,691 

1,750 

l,lly.720 

83,909,-210 

29,827 

7,70.3,580 


318,638,596 
350,959,283 

10,01X1,000 


Grand  total 


679,087.300 


679,597,879 


§  3Ietric  tons  =  2,204  lb. 


•  Kilogrammes.  t  Short  tons  =  2,000  lb.  J  Long  tons  =  2,240  lb. 

(c)  Inclucing  brown  coal  and  lignite,  and  anthracite  mined  elsewhere  than  in  Pennsylvania.  •     ,     i         ,•       ,. 

(g)  Including  fire-clav,  common  brick  clav,  terra  cotta,  building  sand,  jrlass  sand,  limestone  used  as  flux  in  lea'  -smelting,  hmestone 
ised  in  glass-making,  iron  where  used  as  flux  in  lead-smeltmg,  tin  ore,  iridosmine,  nitrate  of  soda,  carbonate  of  soda,  sulphate  of  sod-a, 
:iatii;e  alum,  mineral  soap,  strontia.  and  pumice-stone. 

(/i)  Including  coppt^r  from  imported  pyrites,  except  in  1881,  for  which  no  returns  are  available. 

(i)  Including  nickel  in  copper-nickel  allov  and  in  exported  ore  and  matte.  ,      ,   . 

(j)  The  production  of  petroleum  stated  in  gallons  is  calculated  in  kilolitres,  and  converted  to  metric  tons  by  multiplying  by  0-88. 
This,  of  course,  gives  a  result  only  approximately  correct,  as  the  spccitic  gravity  of  the  various  kinds  of  oil  varies. 

— Euc/.  and  Mining  Journal. 
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Platinum  Oues  ix  Oukal. 

Fears  need  not  be  entertained,  says  the  Journal  des 
Mines,  that  the  supphes  of  platinum  will  fall  short  in  the 
future.  There  exists  at  Biseisky,  in  the  (Jural,  beds  of 
platiniferous  ores  which  themselves  will  suffice  to  supply 
the  needs  of  the  whole  world  for  many  years  to  come. 
Platinum  is  also  found  in  Brazil,  and  in  the  Cordillera. 

In  the  Oural  platinum  is  met  with  in  grains  mixed  with 
sand  in  the  proportion  of  17  to  20  grms.  for  each  1,600 
kilos,  of  sand.  The  whole  of  the  platinum  extracted  from 
this  district  is  sent  to  St.  Petersburg,  where  it  is  treated  and 
shipped  abroad.  The  annual  consumption  is  at  present 
from  3,000  to  4.000  kilos.,  but  it  is  constantly  increasing. 

—Ibid. 

MiNEEALS    IX    THE    RUSSIAX    CaVCASCS. 

The  petroleum  wells  at  Balachari,  Saburchi,  and  Bibi- 
Abab  produced  5,491,970  metric  tons  of  crude  oils  during 
the  year  1892,  or  at  the  average  daily  rate  of  15,000  tons. 

The  output  during  the  first  half  of  the  year  exceeded  that 
of  the  second  half  bj  110,088  tons;  in  March  several  very 
productive  wells  struck  oil,  those  on  the  Apsheron  peninsula 
reaching  the  enormous  output  of  2,000,000  poods  or  32,258 
tons  per  day;  this  rate  of  production  has  never  been 
attained  since,  nor  did  the  great  flow  last  for  any  length  of 
time.  The  outbreak  of  cholera  was  the  cause  of  small 
production  in  June,  July,  and  August.  Altogether  there 
were  on  December  31st  299  wells  in  operation  ;  150  old  wells, 
temporarily  stopped,  were  being  cleaned  and  repaired  before 
recommencing,  and  81  new  wells  were  being  drilled. 

The  total  shipments  from  Batoum  amounted  to  22,367 
tons  of  crude  petroleum,  86.542  lubricating  oil,  and  822,419 
illuminating  oil,  making  a  total  of  931,328  tons  in  1892,  as 
against  867,665  in  1891,  being  an  increase  of  63,663  tons. 
The  value  of  the  exports  of  petroleum  in  1892  from  Batoum 
amounted  to  14,848,350  dols.  The  t6tal  quantity  of  illumi- 
nating oil  shipped  toports  eastof  the  Suez  Canal  was  309,687 
tons,  of  which  154,217  tons  went  to  India,  and  the  rest  to 
Cochin  China,  China,  Japan,  Java,  and  ^Manila,  and  of  this 
quantity  304,977  tons  were  earned  in  cases  and  the  balance 
of  4,710  tons  was  carried  in  tank  steamers. 

The  production  and  export  of  manganiferous  iron  ore  in 
the  Caucasus  is  steadily  increasing,  and  will  no  doubt 
assume  large  proportions  as  soon  as  the  trans-Caucasian 
railroad,  now  nearly  completed,  is  opened  for  traffic  to 
Chiatur.  The  Russian  Government  has  shown  great 
concern  in  the  welfare  of  the  mining  industry  of  the 
Caucasus,  and  measures  have  been  adopted  f  jr  the  imme- 
diate improvement  of  the  existing  tramways  in  the  mining 
section  of  the  sub-district  of  Sharopan.  ^Macadamised 
roads  are  being  constructed  which  will  make  the  mines 
more  accessible  and  which  will  enable  the  mine-owners  to 
deliver  the  ore  at  lower  rates  at  Kivril,  which  is  about  50 
milts  distant  from  the  mines  on  the  trans-Caucasian 
road,  and  in  direct  communication  with  the  ports  of  Batoum 
and  Poti,  from  which  the  ore  is  expected.  At  present  the 
average  cost  of  ore  at  mines  is  4  cents  per  pood  (36  lb.)  ; 
transportation  to  Kivril  costs  12*5  cents;  commissions  and 
freight  from  Kivril  3  •  5  cents,  making  a  total  of  20  cents 
delivered  at  Batoum ;  the  improvements  mentioned  will 
reduce  the  cost  of  hauHng  to  Kivril  to  2'5  cents,  reducing 
the  total  cost  one-half.  The  average  f.  o.  b.  price  paid  for 
this  ore  at  the  seaboard  is  40  copecks  or  20  cents  per  pood, 
or  about  cost. 

From  the  port  of  Batoum  33,790  tons  of  manganiferous 
iron  ore,  valued  at  454,305  dols.  were  exported  during  the 
year  1892;  of  this  quantity  26,420  tons,  valued  at  310,330 
dols.,  went  to  the  United  States.  During  the  same  }ear 
the  exports  from  Poti  amounted  to  128,500  tons,  valued  at 
1,556,250  dols.,  which  would  have  been  much  larger  if 
better  accommodations  for  loading  existed.  The  ore  now 
has  to  be  put  on  board  the  steamers  in  the  outer  roads  from 
lighters  and  barges  on  account  of  insufficient  depth  of  water 
in  ihe  harbour.  The  gieat  increase  iu  the  production  of 
manganiferous  iron  ore  in  the  Caucasus  is  shown  by  the 
fact  that  in  1888  the  exports  amounted  to  48,653  tons,'  and 
iu  1892  to  162,290  ton^.—Eng.  and  Mining  Journal. 


Chemicals  for  Loxdox. 

The  London  County  Council  have  accepted  tenders  for 
chemicals  used  in  treating  sewage  as  follows  : — 18,000  tons 
of  lime  at  13s.  9d.  per  ton,  by  Messrs.  Hall  and  Co. ;  2,000 
tons  of  lime  at  15s.  Gd.  per  ton,  by  the  Buxton  Lime  Firms 
Co.  (this  to  be  delivered  at  the  Barking  outfall)  ;  5,000  tons 
of  protosulphate  of  iron  at  21.9.  9d.  per  ton,  by  Messrs.  T. 
Herschel,  Jones,  and  Co. ;  1,700  tons  of  sulphuric  acid  at 
37s.  6(/.  per  ton,  by  Messrs.  J.  ^I.  Steel  and  Co. ;  and  1,500 
tons  of  manganate  of  soda  at  14/.  per  ton  (or  any  less 
quantity  at  I4l.  8.*.),  by  Messrs.  C.  Tennant,  Sons,  and  Co. 

— Cheviist  and  Druggist. 


Olive-gkowixg  axd  Oil-pressixg  IX  Morocco. 

The  large  olive-groves  of  Southern  ^lorocco,  especially  iu 
the  province  of  Soos,  and  in  the  districts  round  Morocco 
city  (Marakesh)  and  Demnat,  afford  in  prosperous  years 
abundant  crops  of  olives  of  fair  quality,  forming  a  very 
important  item  in  the  export  lists  of  the  country.  Owing 
to  damage  to  trees  by  locusts  and  other  causes,  the  j-ield  iu 
1892  was  inferior,  and  only  a  value  of  5,460/.  was  shipped, 
against  43,890/.  in  1891  and  138,720/.  in  1890.  It  is  note- 
worthy that  some  Europeans  are  beginning  to  turn  their 
attention  to  the  oil  pressing  and  refining  industry  ;  one 
English  and  one  French  press  are  already  working  at 
Mogador,  while  anpther  French  one,  on  rather  a  large  scale, 
has  been  established  at  Morocco  city,  and  is  in  brisk  working 
order.  There  appears  to  be  no  re.ison  why  this  oil,  if 
properly  refined,  should  not  rival  some  Eui-opean  qualities. 

— Ibid. 


BOARD  OF  TRADE  RETURNS. 

SUMMAKT   OK   ImPOBTS. 


Metals 

Chemicals  and  dyestuSs 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


36,836.951 


SUMMABT  OF  ExPOETS. 


Month  ending  31st  May 


18f2. 


1895. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


£ 

£ 

2,775,746 

2,84(5,607 

72i,090 

773.125 

2,531,853 

2.719,582 

17,783.969 

17.822,460 
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Imposts  ov  Oils  fob  Month  ending  31st  May. 


Articles. 

Quantitieg. 

Values. 

1892. 

1893. 

18S2. 

189.3. 

Cocoa-nut ,  Cwt. 

Olive Tuns 

1 

20,070  12,018 
2,i77           2,130 

0i;,537          SO.tll 

7,;»7ti,G«0   12,037,7M 

1,.J01            2,127 

1,698            1,119 

32.05G           4,G15 

e 

u.no 

83,111 
109,033 
162,550 
35,()S1 
38.585 
39,742 
86,002 

e 

IS.JCl 

84;m 

109,338 
190,253 
53,728 
20,802 
5,157 
02,866 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &(■ Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils . . . 

•• 

•■ 

679.224 

574,910 

Impobts    of    Raw   Material   fob   Non-Textile 
Industbies  fob  Month  ending  31st  May. 


Articles. 


Quantities. 


1892. 


1868. 


Values. 


1892.  181 3. 


Bark,  Peruvian  . .  Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 


Lac,  &c 

Qutia-percha  . 

Hides,  raw : — 
Dry 

Wet 

Ivory 


Manure : — 
Guano Tons 

Bones „ 

Nitrate  of  soda.       „ 

Phospliate  of  lime    „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin     „ 

Tar Barrels 

I 

Wood:—  I 

Hewn Loads  ' 

Sawn , 

Stares „ 

Mahogany Tons 

Other  articles . . .  .Value  £  1 


10,945 

315,637 

16,617 

4,279 

13.7S1 

8.207 

37,770 

43.965 

806 

2,103 

4,081 
31,858 
21,070 
48,079 

2,961 

14,673 

15,121 

193,683 

160,177 

3,107 

221,177 

315,371 

6,230 

3.623 


Total  value , 


7,592 

£ 

22,715 

354,522 

40,720 

30,814 

165.375 

8.023 

11,412 

14,914 

50,976 

4,029 

105,498 

41,4S5 

101,032 

41,997 

88,522 

624 

40,525 

2,343 

8,973 

5,969 

20,585 

22,253 

257,902 

27,976 

42,612 

80,833 

73,180 

1,123 

26,978 

17,166 

67,487 

21,973 

88,410 

156,554 

48,987 

160,908 

203,939 

5,810 

2,519 

225,687 

426.835 

300,939 

744,896 

8,827 

32,042 

4,104 

32,218 

" 

905,391 

1 

!  3,609,729 

1 

£ 

15,031 

57,:545 

355,940 

17,095 
73,768 
32,399 

114,493 
90,985 
36,356 

12,925 
25,404 

204,842 

48,526 

92,060 

9,837 

88,188 

115,582 
38,826 

228,952 
3,124 

432,582 
694,401 
52,820 
35,706 

967,936 


3,825,123 


Impobts  of  Mbtau  fob  Month  ending  318T  May. 


Articles. 


Quantities. 


Copper  :— 


1892. 


1893. 


Values. 


1892. 


Tons 


Aegulus  . . . . 
Unwrought 

Iron  :— 
Ore 


Bolt,  bar,  4c. . . . 
Steel,  unwrought . . 
Lead,  pig  and  sheet 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 
Total  value  of  metals 


4,709 
12,4:56 
2,9<;7 

2 11, .391 
8,820 

931 

13,561 

50,891 

447,070 

36,354 
3,905 


4,129  29,593 

10,128  I     3.30,337 
3.0!)7        142,159 


348,564 
5,594 

852 

17,948 

52,022 


is.^.'m 

84,079 

8,681 

149,408 

91,513 


839,920 

40,353 

.. 

262,411 

67,210 

169,932 

5,510 

86,255 

148,216 

.. 

1,696,233 

1893. 


£ 

2.5,073 

249,2<W 
1.39,916 

232,105 
46,561 

8,306 

175,803 

92,475 

75,543 

305,077 

308,879 

100,162 

14J,S=i2 

1.903,602 


Impobts  of  Chemicals  axd  Dyesttffs  fob  ^Ionth 
ENT)iNG  31.ST  May. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1892. 


1893. 


Alkali Cwt. 

Bark  (tanners',  &c.)    „     \ 

Brimstone „ 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarin „ 

Other 

Indigo   Cwt. 

Nitrate  of  potash  .     „     | 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


4,329 
39,145 

54,181 

228 
1,594 


2,404 

28,191 

3,458 


8,358 
34,300 
33,591 

77 
2,446 


2,042 
26,580 
1,668 


£ 

3,992 

18,744 
14,318 
120,197 
1,.338 
37,507 

15,846 

24,828 
438 

46,236 

24,153 

46,624 

190.562 


544,733 


£ 

7,987 

13,411 

8,519 

116,262 

723 

52,274 

13,496 

25,309 

2,073 

31,743 

22,318 

22,131 

177,983 

497,259 


Exports  of  Dbugs  and  Chemicals  fob  Month  ending 

31st   ilAY. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1893. 


Besides  the  above,  drugs  to  the  value  of  72,726?.  were  imported 
as  against  64,t>35?.  in  3Ia,v  1892. 


Alkali Cwt.  5W,974 

Bleaching  materials    „      j  115,309 

Chemical  maniires.  Tons  20,212 

Medicines Value£ 

Other  articles  ...       „ 

Total  value l  . . 


551,453 

145389 

21754 


£ 

194,782 


£ 

169,425 


53.15  !l  60,390 

155,149  155,443 

83,772  75,272 

231,229  312,593 

723,090  773,125 
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Exports  of  Mktals  (othke  tha.n  Machinebt)  fob 
Month  ending  31st  Mvy. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Brass..... Cwt. 

10,730 
65,439 

10,143 
68,166 

£ 

43.258 

159,893 

£ 

40,063 

Copper  :— 
Uuwrought .....      „ 

165,350 

Wrought >, 

22,393 

2G,'743 

68.507 

77,370 

Mixed  metal , 

12,493 

28,684 

32.196 

67,-231 

Hardware Value  £ 

.. 

.. 

172.231 

188,341 

Implements , 

•  • 

.. 

107.498 

105,733 

Iron  and  steel Tons 

238,968 

285.429 

1,803.289 

1,927,819 

9.971 

8.909 

117.087 
21,439 

94,130 

Plated  wares...  Valued 

24,886 

Tel^raph  wires        „ 

.. 

•  • 

107.696 

13,487 

8.010 
16,813 

12,499 
15.111 

3S.679 
13,483 
88,490 

59,740 

12,215 

Other  articles  . .  Value  £ 

C9.090 

2,773,746 

2.846,607 

Exports  of  MiscEt,i<ANEOU8  Articles  for  Month 
ENDING  3  1st  Mat. 


Quantities. 

Values. 

Articles 

1892. 

1893. 

1892. 

1893. 

Gunpowder 

.     Lb. 

93t,70) 

727,800 

£ 

20,808 

£ 

18,066 

Military  stores.. 

Value  £ 

.. 

.. 

99.023 

61,032 

.    Lb. 
Valued 

1,535,700 

1,599.300 

28.%3 
85,842 

30,098 

Caoutchouc .... 

96,717 

.    Tons 
Value  £ 

51,120 

43,988 

93,432 
115,985 

74,481 

Products  of  coal 

125,304 

Earthenware  . . . 

>, 

.. 

.. 

153.566 

186,563 

Stoneware 

,, 

.. 

.. 

14,934 

16,020 

Glass  :— 
Plate 

..  Sq.Pt. 
..    Cwt. 

158,524 

8,185 

69,533 

16,077 

181,790 

5,747 

54,672 

17,777 

8,260 
16,615 
32,463 
13,513 

9,609 

Flint 

15,857 

Bottles 

25,029 

Other  kinds.. 

15,280 

Leather  :— 
Unwrought . . 

•  •      II 

9,179 

13,611 

87,S0i 

129,800 

Wrought  .... 

.  Value  £ 

.. 

.. 

18,430 

23,087 

Seed  oil 

.   Tons 

5,811 

7147 

114,957 

154.917 

Floorcloth  .... 

Sq.Yds. 

1.313,000 

1,563,500 

58.812 

63,133 

Painters'  materials  Val.  £ 

.. 

.. 

142,686 

135,434 

Paper 

..   Cwt. 

82,394 

88,235 

141,581 

137,379 

Bags 

..   Tons 

4,739 

4,620 

33,303 

35,000 

Soap 

..   Cwt. 

47,106 

34,165 

45.722 

57.630 

Total  value . 

•• 

•• 

2,531,853 

!  2,719,382 

iMontl)Ip  patent  iisit* 


•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
ivhich  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.^GENERAL  PLAXT,  APPARATUS,  and 
MACHINERY. 

Applications. 

9808.  N.  Yagn.  Improvements  in  apparatus  for  sterilising 
water.     Llay  16. 

9838.  C.  C.  A.  Forstreuter.  Improvements  in  apparatus 
for  evaporating,  boiling,  heating,  and  cooling  liquids. 
Complete  Specification.     May  17. 

9867.  P.  Kebbechi.  A  new  or  improved  surface  con- 
denser.    May  17. 

10,171.  G.  Pettigrew.  Improved  still  and  apparatus  for 
the  distillation  of  ammouiacal  liquor  and  other  fluids,  and 
the  manufacture  of  sulphate  of  ammonia.     May  23. 

10,216.  T.  Ledward.  An  improved  cooling  apparatus 
for  fluids.     May  23. 

10,389.  H.  Evers-Swindell.  Improved  manufacture  of 
gas  retorts,  also  applicable  to  other  tubular  objects  of  lire- 
clay  or  earthenware,  and  apparatus  therefor.     May  26. 

10,427.  T.  E.  Mitton.  An  improvement  in  pressure- 
gauges  and  vacuum-gauges.     May  27. 

10,431.  S.  Barrett.  Improvements  in  centrifugal 
machines  for  drj-ing  and  separating  purposes.     May  27. 

10,467.  E.  Latham  and  E.  G.  Guyot.  Improvements  in 
apparatus  for  evaporating  liquids  by  means  of  steam. 
May  27. 

10.585.  C.  W.  Bildt.  Feed  device  for  gas  producers. 
Complete  Specification.     May  30. 

10,700.  E.  JR.  Caird  and  T.  J.  Rayner.  An  improve- 
ment in  evaporating  apparutus.  Complete  Specification. 
May  31. 

10,762.  II.  Birkbcck.— From  H.  C.  Michell,  Canada. 
A  new  or  improved  heat  non-conducting  composition. 
Complete  Specification.     June  1. 

10,803.  J.  Russell.  An  improved  method  of  ventilating 
and  increasing  the  draught  of  kilns,  and  of  taking  away 
the  steam  during  the  process  of  drying.     June  2. 

10,864.  W.  A.  Kirkham.  Improvements  in  or  apper- 
taining to  plant  for  evaporating  brine.     June  5. 

10,870.  J.  Fischer.  Improvements  in  apparatus  for 
cooling,  heating,  drying,  or  similar  purposes.     June  5. 

11,104.  S.  M.  Lillie.  Improvements  in  evaporating 
apparatus.     Complete  Specification.     June  6. 

11.586.  C.  Heintz.  Improved  method  of,  and  apparatus 
for  purifying  and  softening  liquors.     June  13. 

Complete  Specifications  Accepted.* 
1892. 

10,836.  R.  G.  Ross,  J.  B.  Hilliard,  and  W.  Paterson.  A 
new  or  improved  apparatus  and  process  for  directing  the 
passage  and  controlling  the  speed  of  gases,  air,  or  fluids 
ascending  through  other  fluids  or  liquids  for  the  purpose  of 
causing  absorption  of  said  gases,  or  for  sterilising  or  other- 
wise treating  the  liquids  through  which  the  gases  ascend, 
for  treating  water  for  brewing  purposes  or  aerating  malt 
worts,  but  is  also  applicable  for  other  purposes.     June  14. 

11,249.  O.  Hamilton.  Xew  or  improved  method  of  mix- 
ing and  dissolving  solids  and  liquids,  and  apparatus  therefor. 
June  21. 
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12,793.  F.  1).  Marshall  and  K.  Hlum.  Means  or  appara- 
tus for  eCfccting  the  turning  or  stirring  of  oxide  of  iron,  lime, 
or  other  matters.     June  21. 

13,035.  ]l.  irad(hui.— From  W.  Durr  and  A.  Custodis. 
Means  for  meusuring  the  density  of  gases  and  like  purposes. 
June  14. 

13,103.  F.  W.  Scott,  E.  G.  Scott,  and  F.  W.  Scott,  jun. 
Kvaporating  or  concentrating  apparatus.     May  24. 

14,67j.  a.  G.  Berry.  Improvenienls  in  and  relating  to 
multiple  effect  evaporators  for  treating  sugar  and  other 
liipiids.     June  21. 

15,786.  C.  Wegener  and  P.  Baumert.  Improvements  in 
furnaces  using  coal-dust  or  the  like  as  fuel.     May  31. 

21,744.  .1.  Laidlaw.  Improvements  in  centrifugal 
machines  for  separating  fluids  of  different  densities.    June  7. 

23,217.  J.  C.  Eno  and  R.  Jackson.  Improvements  con- 
nected with  machinery  for  drying  powdered  substances, 
particularly  applicable  for  the  manufacture  of  fruit  salt. 
June  14. 

1893. 

2985.  D.  Terrace.  Improvements  in  fastenings  for  retort 
lids  and  other  similar  lids.     May  24. 

543  4.  K.  Haddan. — From  E.  Passburg.  Evaporating 
ai)paratus.     May  31. 

r.919.  C.  A.  Allison. — From  The  Merz  Universal  Extrac- 
tor and  Construction  Co.  Apparatus  for  extracting  from 
various  substances,  matters  soluble  in  volatile  solvents. 
June  7. 

8817.  E.  Ruud.     Automatic  distilling  apparatus.     June  7. 

9514.  G.  Siebert.  Evaporating  and  concentrating  appara- 
tus, particularly  applicable  for  concentrating  sulphuric  acid. 
June  21. 


II,— FUEL,  GAS,  ANB  LIGHT. 

ApPUCATIONg. 

9674.  F.  Joynson.  Obtaining  carbonic  acid  gas  from  the 
waste  products  of  combustion.     May  15. 

98S8.  L.  Kueff  and  M.  Steiner.  Improved  night-light. 
May  17. 

10,066.  H.  Spicer.  Improvements  in  the  manufacture  of 
gas  for  illuminating  purposes.     May  20. 

10,190.  J.  Lee  and  S.  Lancaster.  Apparatus  for  pro- 
ducing an  atmospheric  or  Bunsen  smokeless  flame  from 
liquid  hydrocarbons  as  fuel.  Complete  Specification. 
May  23. 

10,227.  C.  R.  Collins.  Improvements  in  carburettors. 
Complete  Specification,     ilay  23. 

10,'446.  S.  W.  Dew.  Improvements  in  the  manufacture 
of  artificial  fuel  blocks  and  briquettes,  and  apparatus  for 
that  purpose.     May  27. 

10,501.  C.  H.  Prichard.  Improved  method  of  heating 
liquids  by  electricity.     Complete  Specification.     May  29. 

10,515.  W.  E.  Baker.  Fire-lighting  composition  balls 
for  domestic  use.     May  29. 

10,554.  The  Manchester  Oxj-gen  (Brin's  Patent)  Co., 
Lim.,  and  W.  M.  Jackson.  Improvements  in  and  in  the  mode 
of  utilising  the  pressure  in  cylinders  or  reservoirs  of  com- 
pressed gases,  in  the  application  or  employment  of  such 
gases.     May  30. 

10,602.  E.  S.  Luard.  The  manufacture  or  production  of 
gas  from  oily  refuse.     May  30. 

10,612.  A.  J.  Boult.— From  A.  A.  Dickson.  Improved 
process  for  reducing  crude  peat  into  a  marketable  form. 
Complete  Specification.     May  30. 

11,015.  H.  Spicer,  E.  Spicer,  and  H.  Spicer.  Improve- 
ments in  the  manufacture  of  gas  for  illuminating  and  heating 
purposes,     June  6. 


11,103.  W.  L.  Tetor  and  H.  L.  Webster.  Itnprovements 
relating  to  the  generation  of  heat  by  the  combustion  of 
fuel,  and  to  apparatus  therefor.  Complete  Specification. 
June  6. 

11,226.  A.  Lange.  Improvements  in  lighting  composi- 
tions.    Complete  Specification.     June  8. 

11,837.  W.  T.  Crooke  and  T.  Cartwright.  Improvements 
in  fuel  for  gas-fires.     June  16. 

11,863.  E.  W.  Harding.  Improvements  in  prepared  fuel 
and  in  means  or  apparatus  for  use  in  effecting  the  combus- 
tion thereof  for  heating  purposes.     June  16. 

11,871.  J.  B.  Craig  and  I).  Hancock.  Improved  means 
for  increasing  the  illuminating  power  of  coal-gas.     June  16. 

11,964.  H.  W.  Crowther,  Improvements  in  the  treat- 
ment of  the  waste  from  gas-liquor  to  obtain  useful  products 
therefrom.     June  17. 

Complete  Specifications  Accepted. 

1892. 

3092.  R.  L.  Barr,  J.  Macfarlane,  E.  J.  Mills,  and  S. 
Young.     Obtaining  cyanides.     May  24. 

11, 4  65.  W.  I).  A.  Bost  and  T,  F.  Haldane.  Manufacture 
of  fire-lighters.     May  24. 

11,504.  L.  Chapman.  Apparatus  for  obtaining  oxygen 
and  nitrogen  from  atmospheric  air.     June  21. 

12,924.  The  Xorthein  Counties  Hydro-Oxygen  Gas  Co., 
Lim.,  and  P.  B.  W.  Goble.  Apparatus  for  manufacturint' 
oil-gas.     May  24. 

14,105.  J.  Beveridge  and  J.  B.  Alliott.  Improvements  in 
or  connected  with  the  method  and  means  for  treating  wool 
and  other  materials  at  high  temperatures,  whereby  heat 
may  be  more  effectively-  utilised.     June  7. 

14,266.  J.  Royle.     Fire-lighters.     June  14. 

14,490.  B.  Parkin.  Manufacture  of  illuminating  gas. 
June  14. 

18,605,  G.  Hiittemann  and  G.  Spieker.  Manufacture  of 
blocks  or  briquettes  of  fuel  from  small  coal,  slack,  coal- 
dust,  and  coke-dust.     June  14. 

1893. 

4205.  A.  J.  Boult. — From  F.  J.  Collin.  Improvements 
in  or  relating  to  coke-ovens.     June  14. 

8371.  L.  L.  Merrifield,  J.  T.  Westcott,  and  W.  H. 
Pearson,  jun.  Apparatus  for  the  manufacture  of  carbu- 
rctted  water-gas.     June  7. 


17.— COLOURING  MATTERS  and  DYES. 

Applicatioxs. 

9689.  Read,  HoUiday,  and  Sons,  Lim.,  and  R.  Holhday. 
The  production  of  new  colouring  matters  for  dyeing  and 
printing.     May  15. 

9894.  H.  E.  Xewton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  produc- 
tion of  azo  colouring  matters.     3Iay  17. 

9895.  H.  E.  Xewton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  or  pro- 
duction of  new  sulpho  acids  and  derivatives  thereof. 
May  17. 

9969.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Aclin  Fabrikation,  Germany.  Manufacture  of  basic  colour- 
ing matters.     May  18. 

9972.  H.  E.  Xewton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  colouring  matters  and  processes  for  dyeing 
and  printing  therewith.     May  18. 

10,320.  H.  A.  Frasch.  Method  of  obtaining  dyestuffs 
from  hydrocarbons  by  nitration.  Complete  Specification. 
May  25. 
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10,321.  H.  A.  Frasch.     Sulpho   acid   and  the  process  of   j 
producing  the  same.     Complete  Specification.     May  25. 

10,822.  H.  A.  Frasch.  Art  of  manufacturing  sulpho 
acid  from  petroleum.     Complete  Specification.     May  25. 

1(1,323.  H.  A.  Frasch.  Art  of  producing  dyestuffs  from 
natural  mineral  oils  by  sulphonation.  Complete  Specifica- 
tion.    May  25. 

10,996.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
and  application  of  new  colouring  matters  or  dyes  from 
naphthalene.     June  5. 

11.137.  A.  Ashworth.  Improvements  in  the  production 
and  treatment  of  colouring  matters.     June  7. 

11,147.  A.  Leabmann  and  A.  Studer.  Improvements  in 
the  manufacture  of  colouring  matters.     June  7. 

11,556.  A.  Ashworth  and  J.  Burger.  Improvements 
relating  to  the  production  of  colouring  matters.     June  13. 

11,892.  H.  E.  Xewton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  dyestuffs.     June  16. 

11,902.  T.  K.  Shillito. — From  J.  E.  Geigy,  Switzerland. 
Production  of  azo  colours.     June  16. 

CoMPLKTE  Specifications  Accepted. 
1892. 

10.138.  J.  V.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  of  a  new  class  of  basic 
dyestuffs  or  colouring  matters  and  of  sulpbo  acids  thereof, 
and  of  materials  or  intermediate  products  relating  thereto. 
May  24. 

14,253.  O.  Imray. — From  the  Society  of  Chemical 
Industry,  Basle.  Production  of  azo  colouring  matters. 
June  7. 

14,301.  C.  D.  Abel. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the 
manufacture  of  alpha-naphthol  and  of  alpha-naphthol  sul- 
phonic  acids  from  the  corresponding  amido-compouuds. 
June  14. 

14,398.  Brooke,  Simpson,  and  Spiller,  Lim.,  and  A.  G. 
Green.  New  blue  and  bluish-green  colouring  matters,  and 
the  process  for  their  manufacture.     June  14. 

14,478.  H.  E.  Xewton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  new  colouring  matters.     June  21. 

15,246.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  greenish- 
blue  mordant -dyeing  colouring  matters. 

16,569.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  new  colouring 
matters.     June  14. 

1893. 

8511.  C.  D.  Abel.— From  L.  D.  Huguenin  and  Co. 
Manufacture  of  pohazo  colouring  matters  derived  from 
dioxydiphenylmethan  and  condensation  products  of  formic 
aldehyde  with  benzidine,  tolidine,  or  dianisidine.     June  21. 


10,729.  W.  E.  Heys.  From  E.  Godchaux,  France.  A 
new  or  improved  substance  for  oiling  or  similarly  treating 
wool.     Complete  Specification.     June  1. 

10,863.  F.  Devise.  Improvements  in  and  in  the  manu- 
facture of  waterproof  materials.  Complete  Specification. 
June  5. 

11,110.  T.  Birnbaum.  Improvements  in  the  manufacture 
of  coloured  waterproof  fabrics.     June  6. 

11,140.  W.  G.  Pond.  Improvements  in  the  ornamenta- 
tion of  textile  fabrics.     June  7. 

Complete  Specification  Accepted. 

1893. 

S966.  T.  Buzixi  and  li.  Menochio.  An  improved  process 
for  separating  vegetable  impurities  from  wool.     June  14. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AOT  BLEACHING. 

Applications. 

9682.  J.  Beffitt.  Improvements  in  the  method  of,  and 
apparatus  for  dyeing,  mordanting,  and  otherwise  treating 
woven  or  felted  fabrics  and  yarns.     May  15. 

9878.  I.  Frankenburg.  Improvements  in  printing  or 
producing  designs  upon  waterproof  fabrics.     May  17. 

10,154.  M.  Williams.  Eapid  bleaching  materials. 
May  23. 

10,327.  J.  Smith.  Improvements  in  or  connected  with 
dj-eing,  tinting,  sizing,  and  bleaching,  or  similarly  operating 
upon  textile  fabrics  or  fibres  and  other  materials.     Ma}'  25. 

10,447.  J.  D.  Bulffer  and  C.  T.  Bulffer.  Improvements  in 
printing  decorative  designs  on  fabrics.  Complete  Specifica- 
tion.    May  27. 

10,451.  A.  J.  Boult. — From  Linkenbach  and  Holzhauser, 
Germany.  Improvements  in  apparatus  for  washing, 
impregnating,  and  dyeing  yarns  in  cops  or  in  a  similar 
condition.     May  27. 

11,019.  E.Gibson.  Gibson's  mineral  bleaching  apparatus. 
Complete  Specification.     June  6. 

11,202.  H.  H.  Lake. — From  G.  Ruscoiil  fu  L.,  and  Co., 
Italy.  Improvements  relating  to  the  d^-eing  of  silk  and 
other  textile  fibres.     June  7. 

11,379.  J.  Wetter. — From  J.  D.  Riedeland  Co.,  Germany. 
Manufacture  of  aluminium  tannico-tartaricum.  Complete 
Specification.     June  9. 

11,634.  O.  P.  Amend.  Improved  process  of  producing 
a  fast  black  colour  on  fibrous  substances.  Complete 
Specification.  Filed  June  13.  Date  applied  for  November 
18,  1892,  being  date  of  application  in  L'nited  States. 

11,891.  H.  E.  Xewton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  production  of 
colours  on  fibres.     June  16. 

11,929.  J.  Riley  and  The  Thornliebank  Co.,  Lim. 
Improvements  in  the  bleaching  or  cleansing  of  vegetable 
yams  and  fabrics.     June  17. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

9783.  A.  F.  Bilderbeck-Gomess.  Improvements  in  the 
treatment  of  textile  vegetable  fibres.     May  16. 

9816.  H.  H.  Lake.— From  W.  A.  Gayle,  United  States. 
An  improved  composition  for  preserving  vegetable  fibre. 
Complete  Specification.     May  16. 

10,511.  E.  Toell.  Improvements  in  the  preparation  of 
waterproof  and  washable  woven  fabrics,  and  in  the  manu- 
facture of  shirt  collars,  cuffs,  and  fronts.     May  29. 


Complete  Specifications  Accepted. 

1892. 

10,267.  R.  Shaw.  Apparatus  for  treating  fibrous  mate- 
rials with  dye  or  other  liquors.     Mny  31. 

1893. 

955.  J.  A.  J.  F.  Leclercq.  Machine  for  dyeing  ribbons 
direct  from  the  combs.     May  31. 

1220.  E.Edwards.  From  P.  Jaeger.  Process  for  dyeing 
wood.     Mav  24. 
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VII.— ACIDS.  ALKALIS,  and  SALTS. 

Applications. 

9600.  J.  Taylor.  Iinprovoint'iits  in  the  construction  of 
saturiitors  employed  for  manufucturing  sulphate  of  ammonia 
ami  the  like.     May  16. 

97G7.  A.  Vopt  and  A.  R.  Scott.  Improvements  in  the 
production  of  chlorine.     May  16. 

10,053.  A.  J.  Moult. — From  A.  Nieske,  Germany.  Im- 
))rovenieMts  in  or  relating  to  llie  maiiufafture  of  chlorates. 
Complete  Specification.     May  I'J. 

10,171.  G.  Pettigrew.     See  Class  I. 

10,62.).  E.  Edwards. — From  11.  Wolf,  Germany.  Im- 
provements in  the  process  of  manufacturing  suli)huric  acid. 
May  30. 

10,680.  R.  .1.  Crowley.  A  liquid  or  preparation  to 
dissolve  coal,  carbon,  and  like  substances.     May  31. 

10,713.  C.  H.  M.  Lyte.  An  improved  process  for  produc- 
ing basic  lead  salts  and  obtaining  certain  by-products. 
May  31. 

11,040.  A.  Brand.  Improvements  in  the  manufacture  of 
chlorine.     June  6. 

11, .581.  W.  1\  Thompson.— From  C.  C.  Rartlett,  United 
States.  Improvements  in  the  production  and  separation  of 
sulphide  of  nickel  from  ores  of  nickel  and  copper.  Complete 
Specification.     June  13. 

11,797.  11.  Campion.  Improvements  in  the  production 
of  soda.     June  15. 


CoMPLBTB  Specifications  Accepted. 

1892. 

12,726.  E.  J.Barbier.  Manufacture  of  sulphuric  acids. 
June  7. 

12,977.  C.  A.  Burghardt.     See  Class  XI. 

12,985.  J.  H.  Kidd.  Manufacture  of  ferric-chloride  from 
waste  products.     May  24. 

13,121.  E.  H.  Cook  and  A.  E.  Fetter.  Improvements  in 
treating  residues  (seconds)  from  zinc-smelting,  galvanised 
iron  scrap,  flux  skimmings,  and  acid  residues  for  the  pur- 
pose of  obtaining  products  therefrom.     May  1:4. 

13,411.  H.  Y.  Castner.     Bleaching  compound.     May  24. 

14,657.  A.  Hand  and  H.  Kunheim.  Process  for  the 
extraction  of  alumina  from  bauxite  and  other  substances. 
June  14. 

14,665.  C.Dreyfus.  Manufacture  of  protosulphate  and 
persulphate  of  iron.     June  21. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

10,384.  Count  Solms-Baruth.  Improvements  in  the 
manufacture  of  glass  articles  in  imitation  of  agate.  Com- 
plete Specification.     ^lay  26. 

10,389.  H.  Evers-Swindell.     See  Class  I. 

10,503.  A.  G.  Brookes. — From  A.  Kattentidt,  Germany. 
Improvements  in  the  manufacture  of  lamp  glasses  for 
safet)' -lamps  and  such  like  glasses  for  similar  uses.   May  29. 

11,098.  H.  Tugby.  Improvements  in  the  manufacture 
and  production  of  stoneware  sanitary  pipes  and  the  like. 
June  6. 

11,574.  H.H.Pitt.  Improvements  in  the  manufacture 
of  pressed  glass  articles  and  in  apparatus  for  the  same. 
June  13. 


Complete  Specifications  Accepted. 

1892. 

13,067.  E.   J.  Tompkinson.     Manufacture  or  modes   of 
making  pottery  articles.     June  21. 

1.3,410.    II.    L.     Doulton    and     K.    Meldrum.      Glazing 
pottery.     June  21. 

1893. 
6970.  R.   Iladdan.— From  S.  Kvans,  C.   L.    Rawson,  and 
C.    T.    Brown.       Improvemento    in    preparation.s    for    and 
ornamentation  of  clear  glass.     May  31. 


LX.— BUILDING  MATERIALS,  CLAYS,  MORTARS 
AND  CEMENTS. 

Applications. 

10.044.  T.  L.  Banks.  Improvements  in  fireproof  floors, 
ceilings,  and  the  like,  partly  applicable  to  other  forms  of 
floors,  ceilings,  and  partitions.     May  19. 

10.045.  T.  L.  Banks.  Improvements  in  fireproof  framing 
for  partition  and  other  walls.     May  19. 

10,208.  P.  M.  Justice.— From  M.  ]}.  Church,  United 
States.  Improvements  in  the  preparation  of  gypsum  for  use 
as  plaster,  mortar,  aud  like  purposes.     May  23. 

10,649.  J.  Hamilton.  Improvements  in  concrete  and 
artificial  stone  mantelpieces.     5lay31. 

10,925.  W.  S.  Lea  and  J.  P.  Hewitt.  Revival  of  once 
used  plaster  of  Paris.     June  5. 

11,383.  P.Servais.  Improvements  in  blocks  for  pavements, 
inlaid  floors,  walls,  aud  the  like.     June  9. 

Complete  Specifications  Accepted. 

1892. 

10,927.  H.  Birkbeck. — From  II.  Heise.  Process  for  the 
preparation  of  a  material  for  building  or  other  purposes, 
June  14. 

11,765.  W.Webster.  Improved  treatment  of  the  solid 
deposit  or  sludge  from  sewage  for  the  application  thereof 
to  the  manufacture  of  cement  and  other  purposes.     June  7. 

13,602.  J.  C.  Bloomfleld.  Manufacture  of  plaster. 
May  31. 

13,819.  W.  White.  Improvements  in  paving  blocks  for 
roads,  footpaths,  and  other  surfaces.     June  21. 

1893. 

4987.  H.  B.  Sheridan.  Manufacture  of  metallic  paving 
for  roadways,  footpaths,  covers  for  streets,  and  the  like. 
May  31. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

9710.  J.  F.  Duke  and  F.  Redman.  Improvements  in 
treating  tin-plate  scrap,  old  tin  vessels,  or  other  tin-plate,  in 
order  to  separate  or  recover  the  tin  therefrom,  and  in 
apparatus  employed  therein.     May  15. 

9817.  W.  R.  Ingalls  and  F.  Wyatt.  Improvements 
relating  to  the  treatment  of  complex  sulphide  ores.  Com- 
plete Specification.     May  16. 

9919.  G.  Xelson  and  A.  Turner.  Improvements  in  the 
process  of  casting  ingots  and  chilled  metal  articles. 
May  18. 

9956.  H.  F.  Julian.  Improvements  in  or  relating  to 
processes  for  the  treatment  of  minerals  and  other  substances 
for  facihtating  the  extraction  and  recovery  of  metals  contained 
therein,  and  apparatus  therefor.     May  18. 
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10,036.  E.  de  Pass. — From  H.  Thofehrn,  France.  Im- 
provements in  the  manufacture  of  metallic  oxides  and 
compounds,     ilay  20. 

10,215.  J.  A.  Hunter.  Improvements  in  the  manufacture 
of  iron  and  steel  and  compounds  or  preparations  to  be  used 
therein.     Complete  Specification.     May  23. 

10,367.  O.  G.  Goodman.  A  process  of  leaving  malleable 
or  soft  portions  of  steel  articles  in  hardening  and  tempering. 
May  26. 

10,463.  H.  J.  Kirkman.  Improvements  in  and  relating  to 
pickling  iron  and  steel  plates  and  other  articles  previous  to 
tinning  or  galvanising.     May  27. 

10,514.  W.  Wright  and  J.  B.  Hamond.  Improvements 
in  the  treatment  of  zinc  and  other  ores  and  in  the  recovery 
of  by-products.     May  29. 

10,604.  J.  Bachmann.  Improvements  in  apparatus  for 
drying  moulds  for  metal  castings.  Complete  Specification. 
May  30. 

10,6  38.  D.  "W.  Sugg.  An  improved  metallic  alloy. 
May  30. 

10,672.  H.  B.  Goldthorp.  Improvements  in  the  method 
of  and  apparatus  for  hardening  and  tempering  steel  wire. 
Complete  Specification.     May  81. 

10,699.  E.  Hammesfahr.  Apparatus  for  cooling  or 
hardening  objects  of  metal,  alloys,  and  the  like  between 
plates,  moulds,  dies,  or  rollers.     May  31. 

10,755.  J.  C.  Richardson.  Improvements  in  or  relating 
to  the  recovery  of  precious  metals  from  their  ores  and 
apparatus  therefor.     June  1. 

11,526.  J.  Bies-Albert.     An  improved  solder.     June  12. 

11,581.  W.  P.  Thompson.— From  C.  C.  Bartlett,  United 
States.     See  Class  YII. 

11.591.  E.  Smith  and  A.  Smith.  Improvements  in  the 
method  of  galvanising  metal.     June  13. 

11.592.  E.  Smith  and  A.  Smith.  Improvements  in  the 
method  of  annealing  and  hardening  steel  wire.     June  13. 

11,622.  R.  H.  Sanders  and  C.  T.  Thompson.  Process  of 
magnetic  separation  and  apparatus  adapted  to  the  conduct 
of  such  process.     Complete  Specification.     June  13. 

11,652.  J.  Loevy.  Improved  method  of  and  apparatus 
connected  with  the  recovery  of  gold  and  silver  precipitated 
from  solutions  by  metals,  and  the  recovery  of  the  metals 
employed  for  such  precipitation.     June  13. 

11,709.  J.  B.  Cochrane  and  T.  H.  Taylor.  Improvements 
in  the  purification  of  iron  for  casting  and  general  foundry 
purposes,  as  also  in  the  production  of  steel  and  wrought 
iron.     June  14. 

11,774.  A.  C.  Wilson  and  H.  Tomkins.  An  improved 
way  of  smelting  iron  and  iron  ores.     June  15. 

11,955.  E.  Oddj-,  J.  Crossley,  E.  Smith,  and  A.  Smith. 
Improvements  in  the  method  of  and  apparatus  for  hardening 
and  tempering,  in  continuous  or  other  length.'',  steel  wire 
bright.     June  17. 

Complete  Specifications  Accepted. 

1892. 

7151.  J.  F.  Duke  and  F.  Bedman.  Improvements  in 
separating  or  recovering  tin  from  tin-plate,  and  apparatus 
for  the  purpose.     June  21. 

7152.  J.  F.  Duke  and  F.  Bedman.  Producing  metal  or 
other  castings.     May  17. 

9442.  J.  Bowing.  Method  of  treating  blue  billy  or 
purple  iron  ore,  sand,  or  other  ores  in  a  similar  condition, 
for  the  purpose  of  preparing  them  for  the  reducing  furnace. 
May  24. 

10,354.  H.  J.  Walduck.  Improvements  in  machinery  or 
apparatus  ised  for  galvanising  or  coating  sheets  or  plates  of 
iron,  steel,  or  other  metals  or  alloys  with  zinc  or  with  tin  or 
terne  metal  or  other  metallic  alloys.     May  31. 

12,491.  J.  David.  Treating  rich  argentiferous  blende 
ana  other  ores.     June  7. 


13,960.  D.  Jones  and  B.  Jones.  Improved  means  for 
skimming  molten  metal,  and  apparatus  for  tinning  iron  or 
steel  plates.     June  14. 

14,590.  E.  Taylor  and  D.  Davies.  Manufacture  of  tin 
or  terne  plates  and  means  or  apparatus  employed  therein. 
June  21. 

14,739.  N.  Henzel.  Improved  method  of  converting 
pulverous  metallic  oxides  into  solid  ores.     June  21. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

9670.  S.  D.  Williams,  W.  J.  Clapp,  and  G.H.  Llewellyn. 
An  electro-chemical  purifying  process  in  iron-making  and 
for  other  purposes.     May  15. 

9906.  D.  G.  FitzGerald.  Improvements  in  the  manu- 
facture of  elements  or  electrodes  for  voltaic  batteries  and 
electrolytic  decomposition  cells.     May  17. 

9965.  A.  Lougsdon.  —  From  F.  Krupp,  Germany. 
Improvements  in  or  connected  with  the  working  and 
welding  of  metals  by  electricity.  Complete  Specification. 
May  18, 

10,042.  F.  King.  Improvements  in  and  apparatus  for  the 
manufacture  of  plates,  grids,  or  supports  for  secondary 
batteries.     May  19. 

10,283.  J.  E.  Hofmann.  Improvements  in  and  connectid 
with  the  manufacture  of  electrode  plates  for  secondary 
batteries.     Complete  Specification.     May  24. 

10,474.  J.  S.  Bolton  and  T.  J.  Murday.  Improvements 
in  the  construction  and  form  of  accumulators  for  the 
storage  of  electrical  energy.     May  29. 

10,501.  C.  H.  Prichard.     See  Class  11. 

10,584.  H.  Y.  Castner.  Improvements  in  connection 
with  electrolytic  apparatus.     May  30. 

10,765.  E.  J.  Clubbe  and  A.  W.  Southey.  Improvements 
in  secondary  voltaic  batteries.     June  1. 

10,830.  E.  Bailey  and  G.  M.  Gordon.  Improvements  in 
electric  storage  batteries.     June  2. 

10,942.  W.  Walker,  jun.,  and  F.  R.  Wilkins.  Improve- 
ments in  primary  voltaic  batteries.     June  5. 

10,976.  M.  Guthrie.  Improvements  in  apparatus  for 
the  electrolytical  decompositions  of  brine  and  other  liquids. 
June  5. 

11,092.  M.  L.  M.  Hellesen.  Improvements  in  electric 
batteries.     Complete  Specification.     June  6. 

11.105.  T.Crane}'.  Improvements  in  electrolytic  appa- 
ratus.    Complete  Specification.     June  6. 

11.106.  T.  Crane}-.  Improvements  in  electrolytic  cells. 
Complete  Specification.     June  6. 

11.107.  T.  Craney.  Improvements  in  electrolytic  appa- 
ratus.    Complete  Specification.     June  6. 

11.108.  T.  Craney.  Improvements  relating  to  the 
electrolysis  of  salts  and  to  apparatus  therefor.  Complete 
Specification.     June  6. 

11,122.  A.  E.  Peyrusson.  Improvements  in  secondary 
batteries  or  accumulators.  Filed  June  6.  Date  applied 
for  April  1,  1893,  being  date  of  application  in  France. 

11,427.  J.  C.  Howell,  R.  E.  B.  Crompton,  C.  F.  Claus, 
jun.,  and  the  Crompton  Howell  Electric  Storage  Co.,  Lim. 
Improvements  in  and  connected  with  electric  accumulators 
or  secondary  batteries.     June  10. 

11.578.  W.  P.  Thompson.— From  C.  L.  Coffi.n,  United 
States.  A  new  or  improved  method  of  electrically  welding 
metals.     Complete  Specification.     June  13. 

11.579.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  A  new  or  improved  method  of,  and  apparatus  for, 
electrically  heating  or  welding  metal.  Complete  Specifica- 
tion.    June  13. 
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11,596.  W.  Muir.  IniinovciuLiitj  in  secondary  or  storage 
batteries.     June  13. 

11,010.  C.  J.  YarnolJ.  Improvements  in  apparatus 
( mployed  in  the  evolution  and  collection  of  hydrogen  and 
oxygen  gases  by  electrolysis.     June  13. 

11, 973.  Siemens,  Bros,  and  Co.,  Lim.,  and  E.  F.  A. 
Obach.  Improvements  in  apparatus  for  electrolysis  of 
>vater.     June  17. 

11,983.  1).  G.  FitzGerald.  Contact  plates  or  electrodes 
for  forming  and  charging  or  for  alternately  charging  and 
<lischarging  plates  or  elements  to  be  used  in  voltaic 
batteries.     June  17. 

Complete  Specificatioxs  Accepted. 
1892. 

10,73,").  II.  C.  IJull.  Process  and  apparatus  for  tlie  pro- 
duction of  sodium,  potassium,  and  like  metals  by  electrolysis. 
June  14. 

10,8.').').  H.  F.  Kirkpatrick-Picard  and  H.  Thame. 
Secondary  batteries.     May  24. 

12,977.  C.  A.  Burghardt.  Electrolytic  production  of 
caustic  soda  or  caustic  potash.     May  24. 

13,.")42.  F.  E.  Elmore  and  A.  S.  Elmore.  An  improve- 
ment in  tanks  or  cells  for  electrolysis  and  like  purposes. 
May  31. 

14,250.  S.  A.  Kosenthal  and  V.  C.  Doubleday.  Secondary 
batteries.     June  21. 

1.5,120.  II.  W.  Headland  Improvements  in  or  applicable 
to  electrical  accumulators  or  secondarj-  or  storage  batteries. 
ISIay  24. 

1893. 

7389.  W.  P.  Thompson. — From  C.  L.  Coffin.  Apparatus 
for  electrically  welding  or  working  metals.     June  21. 

8808.  H.  Lehmann.  Improvements  in  electric  accumula- 
tors or  storage  batteries,  applicable  also  as  a  constant 
primary  element.     June  21. 

9295.  T.  Craney.     Electrolytic  apparatus.     June  14. 

9297.  T.  Craney.     Electrolytic  apparatus.     June  14. 


XII.— FATS,  OILS,  AATJ  SOAP  MAXUFACTURE. 

Applications. 

9882.  G.  Pommerhanz,  Improved  process  of  producing 
consistent  and  semi-consistent  fats  and  oils  without  apply- 
ing heat.     May  17. 

10.033.  A.  J.  Inston.  A  mode  of  recovering  grease  from 
waste  suds  which  have  been  used  in  washing  wool,  hair,  or 
other  fibre.     May  19. 

10,645.  W.  T.  Congdon  and  H.  Herman.  An  improved 
compound  for  cleansing  or  polishing.     May  31. 

10,664.  J.  Weir  and  G.  Weir.  Improvements  in  separat- 
ing oleaginous  or  fatty  matters  from  boiler  feed-water  or 
other  water.     May  31. 

10,707.  J.  Wetter.— -From  J .  D.  Riedel  and  Co.,  Germany. 
I'rocess  for  the  manufacture  of  new  soaps  containing 
sulphur  in  chemical  combination.  Complete  Specification. 
May  31. 

10,834.  D.  H.  McClelland  and  S.  W.  Curriden.  Improve- 
ments in  oil  purifiers.     Complete  Specification.     June  2. 

10,998.  G.  H.  Hikins  and  J.  W.  W.  Huddleston.  Im- 
proved washing  compounds.     June  5. 

11.034.  G.  W.  Scollay.  Improvements  in  the  art  of 
treating  cotton-seed,  linseed,  and  other  vegetable  oils. 
Complete  Specification.     June  6. 

11.035.  G.  W.  Scollay.  Improvements  in  the  method  of 
refining  vegetable  oil.     Complete  Specification.     June  6. 


CoMPLETB  Specifications  Accepted. 

1892. 

9432.  K.  H.  F.  Finlay.  Process  of  making  soaps.    May  24. 

14,726.  G.  Harper.  Improved  compound  or  composition 
for  cleaning  or  removing  paint  and  varnibh  or  for  cleansing 
wood,  metal,  and  stone.     June  7. 

19,745.  C.  H.  Freyer. — From  F.  Korn.  The  "  Excelsior" 
oil-purifying  apparatus.     May  24. 

1893. 

9292.  H.  II.  Lake.— From  W.  X.  Blakeman,  .jun.  Treat- 
ment of  drying  oils  for  thickening  the  same.     June  14. 

9540.  G.  U.  Geldard.  A  process  for  testing  for  water  in 
butter  and  other  fatty  matters,  and  appliances  for  that 
purpose.     June  21. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

9825.  E.  Edwards. — From  J.  W.  Overton,  United  States. 
An  improved  paint.     May  16. 

9930.  J.  Renison.  A  new  material  for  making  varnish 
and  the  like.     May  18. 

10,072.  J.  Taylor.     The  refining  of  rosin.     May  20. 

10,303.  J.  C.  Miiller.  An  improved  process  for  manu- 
facturing paint.     Complete  Specification.     May  24. 

10,619.  W.  Ward  and  J.  0.  Wallace.  A  new  or 
improved  paint.     Maj-  30. 

10,891.  J.  Wild  and  J.  J.  Home.  Improvements  in  or 
relating  to  the  manufacture  of  india-rubber  and  other 
similarly  moulded  goods.     June  5. 

11,276.  W.  Y.  Wilson  and  W.  B.  Priest.  Improvements 
in  the  manufacture  of  paints.     June  8. 

11,369.  A.  Gentzsch,  J.  Goldschmidt,  and  E.  R.  von 
Scaaavi.  An  improved  insulating  compound  and  process 
of  preparing  same.     Complete  Specification.     June  9. 

11,500.  F.  W.  Oliver.  Improvement  in  printing  ink. 
Jane  12. 

11,727.  W.  C.  Nangle.  An  improved  paint  or  paint- 
like composition.     June  14. 

11,972.  A.  Macdonald.  An  improvement  in  the  manu- 
facture of  sulphate  of  lead  pigment.     June  17. 

CoiiPLETE  Specifications  Accepted. 


1892. 
Improvements  in  or  appertaining  to 
May  24. 
See  Clas?  XII. 

14,896.  B.  Pitt.     A  chemical  compound  gelatin  or  liquid 
detergent  for  laundry,  washing,  or  other  purposes.     June  14. 


13,424.  R.  Ripley, 

bag  or  washing  blue. 

14,726.  G.  Harper. 


1893. 

2169.  W.  B.  Aberc  and  W.  Scherer.     Paints.     June  7. 

7277.  L.   Paget.     Pyroxyline  solvents   and   compounds. 
May  24. 

7721.  C.    H.   Hollis   and  A.    W.  Byron.     A  varnish  or 
polish  for  leather.     May  24. 

8345.  H.  H.  Lake.— From  A. 
of  white  lead.     May  31. 

9293.  H.  H.  Lake.— From  W.  N.  Blakeman,  juu. 
facture  of  pigments  or  paints.     June  14. 


B.  Browne.     Manufacture 


Manu- 
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XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

10,445.  .1.  PuUmau  and  A.  Pullman.  Improvements  in 
machinery  or  apparatus  for  treating  skins  in  the  manufac- 
ture of  leather.     May  27. 

11,272.  J.  Bergmann.  Improvements  in  or  relating  to 
the  treatment  of  waste  from  leather  manufactories. 
June  8. 

11,693.  H.  0.  Band.  An  improvement  in  parchment. 
June  14. 

Complete  Specifications  Accepted. 

1893. 

7732.  J.  S.  Fairfax.— From  J.  D.  Gallagher.  Process  of 
tanning  in  the  manufacture  of  leather.     May  24. 

9026.  ].,.  Alexander.  Improvements  relating  to  softening, 
roughening,  waterproofing,  and  increasing  the  durability  of 
leather,  and  a  composition  therefor.     June  21. 


XV.— AGRICULTURE  and  ilANURES. 

Applications. 


An  improved  manure  or  fertilising 
Improved    manure.       Complete 


99.37.  J.  D.  Lewis, 
compound.     May  18. 

10,189.    J.    Schmitt. 
Specification.     May  23. 

11,804.  H.  E.  Xewton. — From  C.  Seybold  and  F.  Heeder, 
Germany.  Improvements  in  the  manufacture  of  manures 
and  new  processes  for  obtaining  the  same.     June  13. 

Complktk  Specification  Accepted. 

1892. 

18,G48.  J.Carter.  Manufacturing  manure  from  sewage. 
June  7. 


XVL— SUGARS,  STARCHES,  GUMS,  Etc. 
Applications. 

10,840.  R.  C.  Garton  and  J.  Heron.  Improvements  in 
preparing  or  treating  starch  in  order  to  manufacture  a 
material  for  use  in  brewing,  or  for  other  purposes. 
June  2. 

11,913.  P.  Lebaudy.  Improvements  in  the  artificial 
cooling  of  syrup  for  the  manufacture  of  refined  sugar  and 
apparatus  therefor.     Complete  Specification.     June  17. 

11,957.  J.E.Pellegrini.  Improvements  in  the  manufacture 
of  sugar  and  in  the  apparatus  employed  therein.  Complete 
Specification.     June  17. 

CoMPLKTB  Specifications  Accepted. 

1892. 
14,419.  L.  E.  A.  Prangey.     Process  and  machinery  for 
the  continuous  refining  of  sugar.     May  31. 

14,675.  A.  G.  Berr)'.     See  Class  I. 

1893. 
8795.  F.  Graeger.     Treatment  of  molasses.     June  7. 


XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

10,132.  J.  Piiihart.  An  improvement  in  the  manufacture 
of  beer.     May  20. 

10,263.  K.Michel  and  M.  Frank.  Improved  method  and 
apparatus  for  collecting  the  carbonic  acid  generated  during 
the  fermentation  of  beer  or  wine.     May  24. 

10,290.  M.  Wool.  Process  of  making  brandy  mash 
and  composition  for  same.  Complete  Specification. 
Filed  May  24.  Date  applied  for  8th  November  1892,  being 
date  of  application  in  United  States. 

10,302.  A.  E.  Cromarias.  Impiovements  relating  to  the 
treatment  of  beer  and  other  fermemtescible  liquids  with  the 
object  of  preserving  the  same,  and  to  apparatus  therefor. 
May  24. 

10,379.  R.  C.  Haines.  An  improvement  in  the  manu- 
facture of  ale,  beer,  porter,  and  other  malt  liquors,  and 
an  improvement  in  the  manner  of  selling  the  same. 
May  26. 

10,914.  E.  O.  Greening  and  E.  W.  Greening.  An 
improved  method  of  utilising  spent  hops  for  food  and  litter. 
June  5. 

11,153.  W.  P.  Thompson. — From  Actien  Maschinenbau- 
Anstalt  vorm.  Vennleth  and  Ellenberger,  Germany.  Im- 
provements in  the  process  of  and  apparatus  for  drying 
distillers'  washes  and  the  like,  and  for  removing  the  acids 
therefrom.     June  7. 

11,936.  F.  R.  Stone.  An  asrator  and  rouser  for  wort 
or  liquor.     June  17. 

Complete  Specifications  Accepted. 

1892. 

10,518.  W.  Garner  and  A.  E.  Garner.  Improvements  in 
the  treatment  of  grain  or  cereals  in  order  to  render  them 
suitable  for  various  useful  purposes,  such  as  brewing, 
distilling,  and  vinegar  making,  or  as  articles  of  food,  and  in 
means  or  apparatus  to  be  employed  therein,  and  for  other 
uses.     May  31. 

10,836.  R.  G.  Ross,  J.  B.  HilHard,  and  W.  Paterson.  See 
Class L 

21,661.  H.  Reid.     Yeast  fermenting  cakes.     June  7. 


1893. 

6963.  C.  A.  Day.— From  A.  Walther. 
or  connected  with  brewing.     May  31. 


Improvements  in 


XVIIL— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

10,264.  E.  Marshall.  An  improvement  iu  the  manufacture 
of  baking  powder.     May  24. 

10,689.  M.  Watson.  An  improved  preparation  of  malted 
pulse  food.     May  31. 

11,146.  K.  T.  Sutherland,  G.  Esdaile,  and  C.  C.  Bo.atson, 
An  improved  treatment  of  leguminous  and  other  seeds  used 
for  animal  food.     June  7. 

S. — Sanitary  Chemistry. 

9691.  C.  Waite.  An  improved  method  of  filtering 
sewage,  obtaining  a  useful  deposit  therefrom,  and  rendering 
harmless  the  effluent  water.     May  15. 

10,458.  A.  P.  Hope.  Improvements  in  the  treatment  of 
sewage  or  analogous  foul  waters  or  matters  for  effecting 
the  disinfection  and  purification  thereof.     May  27. 
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10,887.  W.  ir.  Ilill-HartUind.  An  iinprovcd  system  of 
town  sewa^^o  disposal  combinefl  witli  production  of  electrical 
Kupply,  and  in  means  or  apparatus  therefor.     June  !). 

11,91G.  .1.  C".  W.Stanley.  Improvement.s  in  or  relating 
to  the  treatment  of  lish  or  fish-otral  and  in  apparatus 
therefor.     June  17. 


C. — Disinfectants. 

lOjlGT).  1'.  Hakansson.  Improved  antiseptic  and  pre- 
serving agents.     ISIay  27. 

10,892.  A.  Gladstone.  An  improved  antiseptic  dressing 
for  yarns  and  cloth.     June  5. 

11,G79.  I.  S.  McDougall  and  J.  T.  McDougall.  Improve- 
ments in  disinfectants.     June  14. 

n./'i.-}.  G.  A.  L.  Ranhury  and  A.  G.  Witherby.  Im- 
provements in  or  relating  to  disinfecting  materials. 
June  14. 

11,807.  C.  T.  Kingzett.  Improvements  in  sulphur 
candles  and  their  holders.     June  15. 

11,944.  I.  S.  McDougall  and  J.  T.  McDougall.  Im 
provements  in  insecticides  and  anti-fungoids.     June  17. 


CoMPLETK  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1893. 

4C57.  W.  Chivcrs,  .1.  Chivers,  and  S.  Chivers,  Improve- 
ments in  or  relating  to  powders  or  preparations  for 
producing  custard,  blancmange,  and  the  like.     June  14. 

5425.  G.  Poppand  J.  H.  Becker.  Process  and  apparatus 
for  sterilising  liquids.     June  21. 

5596.  1''.  W.  Golby. — From  G.  Oppemann.  Process  of 
purifying  water  for  household  use  and  consumption. 
May  31. 

0838.  G.  H.  Neuhauss,  J.  F.  H.  Gronwald,  and  E.  H.  C. 
Oelhmann.  Process  for  destroying  infectious  germs  in 
milk  and  apparatus  therefor.     June  7. 

8027.  C.  B.  Waller.  A  material  for  improving  the 
flavour  and  digestibility  of  tea  or  other  infusions  containing 
tannin.     May  24. 

8505.  A.  J.  Boult. — From  F.  Jas  and  C.  Henny. 
Improvements  in  or  relating  to  the  sterilisation  of  milk. 
May  31. 

B. — Sanitary  Chemistry. 

1892. 

9780.  J.  B.  Alliott.  Treatment  of  sewage  sUulge. 
May  £4. 

11,724.  J.W.Lodge.  An  improved  complete  continuous 
and  automatic  process  and  means  to  be  employed  in  drying, 
absorbing,  deodorising,  pulverising,  separating,  storing, 
bagging,  and  weighing  wet  pulpy  and  pasty  manure  as 
produced  and  prepared  by  mixing,  grinding,  blending 
together  human  and  animal  excreta  and  urine,  animal 
garbage,  market  and  town  refuse,  spent  bark,  spent  dye- 
woods,  stable  litter,  sewage  sludge,  and  other  refuse. 
June  14. 

11,765.  W.  Webster.     See  Class  XIX. 

13,713.  A.  Kozloff.  A  furnace  or  apparatus  for  deodorising 
and  consuming  excrement.     May  31. 

14,175.  C.  E.  Bell.  Manufacture  of  materials  used  in  the 
purification  and  filtration  of  sewage  and  other  liquids. 
Juno  14. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

9827.  S.  Wheeler.  Improvements  in  the  manufacture  of 
paper  and  like  materials.     May  16. 

10,510.  W.  If.  Caldwell.  Improvements  in  apparatus 
used  in  the  manufacture  of  paper  pulp.     May  29. 

11,635.  J.  L.  T.  H.  Ilorst.  Improvements  relating  to  the 
treatment  of  waste  paper  for  removing  the  print  or  printing 
ink  therefrom.     June  13. 

Complete  Specifications  Accepted. 

1893. 

6802.  W.  P.  Thompson. — From  the  Goppinger  Pajjier- 
fabrik,  G.  Krum.  Manufacture  of  paper  or  cardboard 
resembling  leather.     .June  21. 

8334.  G.  L.  Jaeger.  Method  of  and  apparatus  for  the 
manufacture  of  blotting  paper.     May  31. 


XX.— FINE  CHEMICALS,   ALKALOIDS,  ESSENCES 
AND  EXTRACTS. 

Application.^. 

10,701.  J.  Meikle,  jun.  Apparatus  for  extracting  sub- 
stances by  volatile  solvents.     May  31. 

10,769.  J.  Y.  Johnson. — From  F.  von  Heyden,  Germany. 
Improvements  in  purifying  saccharine.  Complete  Specifi- 
cation.    June  1. 

10,850.  J.  Wetter.— From  J.  D.  Kiedel  and  Co ,  Ger- 
many. Process  for  obtaining  paraphenetolearbamide. 
June  2. 

11,380.  J.  Wetter.— From  J.  D.  Riedel  and  Co.,  Germany. 
Manufacture  of  neutral  aluminium  salicylate,  and  of  a 
soluble  compound  of  the  same.  Complete  Specification. 
June  9. 

Complete  Specification  Accepted. 

1892. 

14,161.  O.  Imray. — From  the  Society  of  Chemical 
Industry,  Basle.     Production  of  dioxynaphtoemono-sulpho 

acid  and  of  its  salts.     June  7. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

10,524.  B.  J.  B.  Mills. — From  A.  Lumiere  and  L.  Lumiere, 
France.  The  employment  of  cobaltic  salts  to  obtain 
photographic  images.     May  29. 

10,685.  W.  Jones  and  H.  Jones.  Improvements  in  or 
connected  with  the  production  of  photographs  on  slate. 
May  31. 

11,796.  F.  Sternberg.  An  improvement  in  photography. 
June  15. 

11,872.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Improvements  in  photo- 
graphic developers.     June  16. 

Complete  Specification  Accepted. 

1892. 

9926.  A.  Burchett.  Improvements  in  photography  by 
means  of  coloured  glasses  used  in  combination  with  the 
photographic  lens.     May  3 1 . 


i66 


THE  JOUKNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTBY.        CJune30,i893. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

9688.  J.  Macnah  and  J.  Dickson.  Improvements  in 
gunpowder  cartridges  for  mining  and  blasting,  and  the 
apparatus  employed  therein.     May  15. 

9800.  R.  Haddan. — From  A.  Kuehne,  United  States. 
Improvements  in  or  relating  to  mine  blasting  or  rending. 
Complete  Specification.     May  16. 

10,187.  H.  C.  Adams  and  A.  Adams.  A  flashless  and 
sparkless  gunpowder.     May  23. 

11,073.  G.  Gillischewski.  Improvements  in  pyro- 
technical  compositions  or  fireworks.  Complete  Specification. 
June  6. 

11,502.  E.  Kiibin.  Improvements  in  or  relating  to 
explosives.     June  12. 

11,645.  A.  V.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  explosive  compounds.     June  13. 

11.738.  A.  Y.  Newton. — From  A  Nobel,  France.  Im- 
provements in  the  preparation  and  utilisation  of  tempered 
explosives.     June  14. 

11.739.  A.  V.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  the  manufacture  of  fuses.     June  14. 

11.740.  A.  V.  Newton. — From  A.  Nobel,  France.  An 
improved  mode  of  producing  nitrogen  compounds.     June  14. 


CoMPLETK  Specification  Accepted. 

1892. 

16,567.  0.  Imray.— From  the  Chemische  Fabrik,  Greis- 
heim,  Germany.     Manufacture  of  explosives.     June  21. 


XXIII.— ANALYTICAL  CHEMISTRY. 

Application. 

10,261.  R.  J.  Crowlej'.  Improvements  in  or  relating  to 
apparatus  to  crystallise  or  solidify  ingredients  of  the  blood, 
one  of  these  ingredients  becoming  magnetic ;  also  to 
solidify  other  substances  for  analytical  and  other  purposes. 
May  24. 


PATENTS  UNCLASSIFIABLE. 

Applications. 

9731.  H.  C.  Bull  and  F.L.Marshall.  Improvements  in 
the  production  of  carbon  in  a  cryst-illine  form.     May  15. 

10,979.  F.  M.  Grumbacher.  Improvements  in  and 
relating  to  the  treatment  of  vegetable  substances  and  the 
like  for  preserving  and  vulcanising  the  same,  and  for 
obtaining  products  of  distillation  therefrom.  Complete 
Specification.     June  5. 
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Journal  are  requested  to  make  application,  accompanied  by 
remittance  at  the  rates  quoted  on  the  first  page,  to  the 
General  Secretary  only,  to  whom  also  changes  of  address 
should  be  communicated. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requeited  to  take  notice  that 
under  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  sucn  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejcjted  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  cohimns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyke  and  Spottiswoode, 
the  Society's  printers  and  pubHshers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


The  Secretary  is  prepared  to  offer  ris.  each  for  copies  of 
the  Society's  Journal  for  January  1883  in  saleable  condi- 
tion. 


LIST  OF  MEMBERS  ELECTED,  12th  JULY  1893. 


Barton,  G.  E.,  Aetna  Powder  Works,  Miller,  Lake  Co., 
Indiana,  U.S.A.,  chemist. 

Edmunds,  Lewis  H.,  1,  Garden  Court,  Temple,  E.C., 
barrister-at-law. 

Gibson,  Albert  M.,  11,  Queen  Victoria  Street,  Loudon, 
E.G.,  merchant. 

Harris,  Arthur,  ^larsh  Gate  Works,  Stratford,  E.,  soap 
maker. 

Hick,  Alf.  W.,  4,  St.  James  Street,  Warrington,  analytical 
and  pharmaceutical  chemist. 

Ilumfrey,  Chas.,  Winnington  Park,  Northwich,  sub- 
m!  nager,  alkali  works. 

Jones,  Thos.  Simpson,  30,  Lime  Street,  E.G.,  com- 
mercial editor,  "  Mauufacturing  Chemist." 

Liebert,  Dr.  ^L,  c/o  R.  Dewhurst  and  Co.,  Lim.,  Birstal, 
aear  Leeds,  printworks  chemist. 

Manning,  Isaac  H.,  c'o  Chesapeake  Guano  Co.,  Baltimore, 
Md.,  U.S.A.,  manufacturing  chemist. 

Miller,  Hugh  L.,  414,  North  Front  Street,  Wilmington, 
N.  Carolina,  U.S.A.,  chemist. 

Milues,  Jas.  M.,  110,  Cannon  Street,  Loudon,  E.G., 
chemical  engineer. 

Pethybridge,  Walter,  20,  Methley  Street,  Keuniugton 
Cross,  S.E.,  assayer. 

Phillips,  Thos.,  Birthright  View,  Cornholme,  Todmorden, 
wood  distillery  manager. 

PiCid,  Wm.,  jr.,  Bombay  Dyeworks,  Dadur,  Bombay, 
India,  dyer. 

Shields,  John,  D.Sc,  Ph.D.,  University  College,  London, 
W.C.,  chemist. 

Stock,  F.  W.  Keating,  Blrchfield,  Darlington,  county 
analyst. 

Taylor,  Thos.,  Walmersley  Bleach  and  ijyeworks,  near 
Bury,  Lancashire,  bleacher  and  dyer. 

Townsend,  Chas.  F.,  31,  Elms  Road,  Clapham  Common, 
S.W.,  chemist. 

Watts,  Jno.  Isaac,  Fairleigh,  Hartford,  Cheshire,  sub- 
manager,  alkali  works. 

Willcox,  Benjamin,  47,  Lincoln's  Ino  Fields,  London, 
W.C,  patent  agent. 


CHANGES  OF  ADDRESS. 


Bateman,  Jno.,  l/o  Chester  ;  c 'o  J.  C.  and  J.  Field,  Lim., 
Lambeth  Marsh,  S.E. 

Bell,  John,  l.'o  118  ;  59 1,  Soutbwark  Street,  S.E.  ; 
Journals  as  before. 

Bell,  Percy  Carter,  l/o  Warrington;  Bank  House,  The 
Cliff,  Higher  Broughton,  Manchester. 

Bendix,  D.,  1,0  216a  ;  371,  Romford  Road,  Forest 
Gate,  E. 


Brookes,  E.  A.,  l/o  22  ;  25,  Claremont  Grove,  Didsbury 
Manchester. 

Brown,    J.    Henry,    1  o    Portugal ;  Gwernol,    Llandegia, 
;Mold,  North  Wales. 

Bunker,    H.   E.,    lo    Lower    Broughton;     1,    Deanley 
Terrace,  St.  Clary's  Road,  Newton  Heath,  Manchester. 

Burnham,  J.  C,  l/o  Plumstead  ;  24,  St.  Stephen's   Road, 
Lewisham,  S.E. 

Eastick,    C.    E.,    l;o    Leyton ;  Clyde    Wharf    Refinery, 
Victoria  Docks,  E. 

Felton,  T.,  1  o  Forest  Gate  ;  Granville   Villa,  Cleveland 
Road,  S.  Woodford,  E. 

Fleck,    Hermann,    1  o    Philadelphia ;    American    House, 
Reading,  Pa.,  I7.S.A. 

Gibbs,  D.  Cecil,  lo  Milton  Street;  16,  Finsbury  Circus, 
London,  S.E. 

Hamaguchi,   K.,  1  o  Chibaken  ;  Iliro   Mura,  Arito  Gori, 
Wakayania  Ken,  Japan. 

Harris,  Booth,  jr.,  l/o  Forest  Gate ;  Hillside,  Loughton, 
Essex. 

Hatschek,  M.,  l/o  Balham  ;  51,  Fulham  Park  Gardens, 
Fulham,  S.W. 

Hughes,  Thos.,  1  o    West   Wharf;  31,   Loudon   Square, 
Cardiff. 

Jackson,  G.  B.,  Journals  to  6,  Booth  Street,  Piccadilly, 
Manchester. 

Lloyd,  Herbert,  Journals  to  c/o  Electric  Storage  Battery- 
Co.,  Drexel  Building,  Philadelphia,  Pa.,  U.S.A. 

Lowe,    W.   F.,   1  o    Cambrian  View ;   9,  Hough   Green, 
Chester. 

^McKechnie,    D.    M ,    l/o    Prescot ;    Greystone    House, 
Penketh,  mar  Warrington. 

I'itblado,  L.,  1  o  Melbourne ;  69,  Newhouse,  Stirling,  N.B. 

Smith,  J.  W.,  l/o  Massachusetts  Institute  of  Technology  y 
Brookfield  Street,  Roslindale.  Boston,  Mass.,  L^.S.A. 

Wander,  Dr.  A.,  l/o  Loudon  ;  2,  Cecil  Street,  Greenheys, 
Manchester. 
•    Warnc,  Thos.,  l/o  Leeds  ;  Lostock  Gralam,  near  Northwich. 

Whitehead,  Jas.,  l/o  Patricroft ;  Roach  Place,  Rochdale. 

Wilson,  J.  Arthur,  1  o  Bury;   Thistle  Street,  Newchurch, 
near  Manchester. 


CHANGES   OF  ADDRESS   REQUIRED. 


Aron,  S.  B.  A.,  1  o  Alexandria-House,  Balls  Pond  Road,  N. 

Wilding,  J.,  l/o  2G6,  Burdett  Road,  E. 

Young,  J.,  l/o  Montague  Terrace,  Kelvinside,  Glasgow. 


Mawdsley,  P.  A.,  8,  Eaton  Road,  Chester. 
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PROCEEDINGS 

oi-  Tin; 

TWELFTH  ANNUAL  MEETINC 


TiiK  Aumial  (ieuiTal  Meitin|^  of  the  Society  was  held  at 
:{  p.m.  on  Weihiesday,  the  12th  July,  in  the  theatre  of 
ruiversity  Colle<xe,  Liverpool,  a  large  number  of  members 
being  present. 

The  Lord  Mayor  of  Liverpool  (Ii.  D.  Holt,  Esq.)  welcomed 
the  members  on  behalf  of  the  Corporation. 

The  LoKD  Mavok  said  it  was  his  privilege  to  express  on 
behalf  of  the  City  of  Liverpool  a  very  hearty  welcome  to 
the  members  meeting  there,  and  the  pleasure  it  gave  to 
see  an  association  of  that  importance  holding  its  annual 
conference  in  the  city.  He  was  not  aware  himself  of  any 
science  which,  during  the  last  quarter  of  a  century,  had 
made  such  progress  as  that  of  chemistrj-,  and  he  felt  that  in 
Liverpool  there  was  a  suitability  and  propriety  in  holding  a 
meeting  of  that  kind,  because  on  all  sides  they  were 
surrounded  by  chemical  industry.  Many  of  them  knew 
that  very  much  to  their  cost :  they  felt  it  greatly,  not  in 
increased  purity  of  air.  It  was,  however,  some  compensa- 
tion to  them  to  feel  that  their  pockets  were  not  lightened 
by  the  effects  of  chemical  industries  in  Lancashire,  but 
rather  the  contrary.  He  thought  they  might  look  with 
very  great  satisfaction  at  the  progress  and  prosperity  which 
had  attended  this  industry  since  it  had  been  .in  Lancashire. 
He  hoped  temptations  would  bo  offered  to  chemical  industry 
to  extend  in  the  neighbourhood  and  make  Liverpool,  what 
he  thought  as  a  Liverpool  man  he  might  safely  say,  more 
of  a  manufacturing  centre  than  it  had  been  in  the  past. 
If  there  were  anything  he  could  do  in  his  province  of 
mayor  to  make  their  visit  pleasant  he  should  be  verA* 
happy  to  do  it. 

Professor  J.  Camfbf.ll  Browx  welcomed  the  Society  on 
behalf  of  the  Senate  of  L'niversity  College. 

There  was,  he  said,  perhaps  no  building  in  the  United 
Kingdom  that  could  more  suitably  shelter  a  society  of 
chemical  industry  than  the  University  College  of  I/iverpool, 
seeing  that  it  was  to  a  large  extent  constructed  out  of  the 
proceeds  of  chemical  industry.  The  adjoining  block  of 
buildings,  containing  the  libraries  and  other  rooms  below 
it,  was  constructed  entirely  out  of  the  proceeds  of  one  branch 
of  chemical  industry,  as  represented  by  Mr.  Henry  Tate. 
A  little  further  on  they  came  to  the  Walker  Engineering 
Laboratories,  which  were  entirely  constructed  out  of  the 
proceeds  of  another  branch  of  chemical  industry,  while 
the  remainder  of  Victoria  buildings — the  room  in  which 
they  were  then  sitting,  the  chemical  laboratories,  so  far  as 
those  had  been  built,  and  other  departments — had  been 
constructed  to  a  very  considerable  extent  by  members  of 
that  Society.  He  expressed  the  hope  that,  though  perhaps 
in  a  less  prominent  and  visible  way,  in  years  to  come 
L'niversity  College  might  do  something  for  chemical  industry. 
On  behalf  of  the  Senate,  he  welcomed  them  to  that  building, 
and  hoped  they  might  have  what  the  Americans  called  a 
"  real  good  time." 

The  President,  Sir  John  Evans,  K.C.B.,  D.C.L.,  F.R.S., 
briefly  replied,  and  then  took  the  chair. 

The  General  Secretary  read  the  minutes  of  the  last  General 
Meeting.     These  being  duly  confirmed — 

Messrs.  Jos.  Gamble  and  W.  P.  Eix  were,  upon  the  motion 
of  Mr.  J.  Fleming  Stark,  seconded  by  Mr.  S.  K.  Muspratt, 
appointed  scrutators. 

The  ballot  was  then  declared  closed. 


The  President  then  called  upon  the  General  Secretary, 
to  read  the 

Report  op  (_  ■  i 

We  have  the  honour  to  report  that  the  nuinbet  of 
member.s  on  the  register  is  2,784,  as  compared  with  2,782 
at  the  last  Annual  Meeting.  During  the  year  '208  new 
members  have  been  elected,  and  200  have  been  removed 
by  death,  resignation,  and  other  causes. 

Among  those  who  have  died  are  Dr.  G.  D.  Longstaft'.thc 
veteran  chemist,   Mr.  A.   Normac  Tate,  one  of  our  vice- 
presidents,and  Prof.  Wm.  Fo-ter,of  theMiddiescx  fifispital,. 
a  well-known  authority  upon  coal-gas. 

During  the  past  session  74  original  papers  have  appeared 
in  the  Journal,  precisely  the  same  as  last  year.  The  excess 
of  revenue  over  expenditure,  as  will  be  seen  from  the 
treasurer's  report  already  in  your  hands,  amounted  laifc 
year  to  590/.  12s.  4c?.,  as  agains't  .530/.  18s.  M.  in  1891.  I'lo 
Council  has  accordingly  felt  able  to  increase  the  grani, 
towards  the  expenses  of  the  annual  general  meetings  by  .50/. 

In  February  last,  in  response  tc  a  geueiai  expiesi^inn  i»f 
opinion  that  the  Patent  Laws  of  this  country  stand  in  need 
of  revision,  a  committee  was  fornied  to  consider  the  whole 
subject  of  the  Patent  Laws.  Several  meetings  of  that  Com- 
mittee have  been  held ;  and  it  is  in  contemplation  to  lay 
before  the  Sections  during  the  auf^imn  a  series  of  questions 
embodying  the  objections  which  have  been  raised.  Should 
their  deliberations  lead  to  agreement  as  to  the  ccursc  (o  bo 
pursued,  the  Council  then  proposes,  if  pos.siblc  in  con  juriction 
with  other  public  bodies,  to  petition  the  Government  for  the 
appointment  of  a  Royal  Commission. 

The  Council  takes  this  opportunity  of  expressing  i»«  sense 
of  gratitude  to  those  who  have  served  during  the  year  upon 
the  various  Committees  of  the  Society  and  its  Sections. 
We  owe  to  the  labours  of  these  Committees  the  high 
position  of  the  Journal  as  a  record  of  current  scienfirtc 
progress.  Thanks  are  also  due  to  the  authors  of  the  many 
valuable  papers  which  have  appeared  in  tlie  columns  of  the 
Journal  from  time  to  time. 

An  invitation  to  meet  next  year  in  Edinburgh  will  be  laid 
before  you,  and  which  you  will  be  asked  \o  accept  in  the 
assurance  of  a  hearty  welcome. 

Mr.  Eustace  Carey  (Widnes),  Chairman-elect  of  the 
Liverpool  Section,  moved  the  adoption  of  the  Report. 

Col.  Gajible,  C.B.  (^St.  Helens),  seccndtd  the  motion, 
which  was  carried  unanimously. 

The  Hon'.  Treasurer  (Mr.  E.  Puider  Cook)  then  presented 
the  accounts  for  the  year  (see  Journal,  1893,  p.  489),  and 
gave  a  brief  summary  of  the  receipts  and  expendituic  of 
the  Society  and  of  its  present  financial  position. 

Mr.  R.  Morris  (Doncaster)  moved  the  adoption  of  the 
accounts,  and  a  cordial  vote  of  thanks  to  Mr.  E.  Rider  Cook 
for  the  able  manner  in  which  he  had  managed  the  finances 
of  the  Society. 

Mr.  S.  H.  JoHXSOx  (London)  seconded  the  motion. 

The  vote  having  been  carried  by  acclamation, — Mr.  E. 
Eider  Cook  thanked  the  members  for  their  continued  confi- 
dence in  him. 

The  President  then  delivered  his  address :  — 
PRESIDEXIIAL  ADDRESS. 

BV    SIR    JOHN    EVAXS,    K.C.B.,    F.R.S.,    ETC.,    ETC. 

When  I  look  at  the  list  of  those  who  in  past  years  have 
occupied  the  Presidential  chair  of  this  Society,  all  of  them 
men  eminent  in  the  departments  of  either  theoictioal  or 
practical  chemistry,  or.  indeed,  of  both,  I  cannot  but  feel 
my  own  insufficiency  to  succeed  them  in  worthily  fulfilling 
the  duties  of  this  post.  I  am.  indeed,  tempted  to  inquire 
how  and  why  it  was  that,  in  accordance  with  the  pressing 
invitation  of  some  members  of  the  Council,  I  ever  consented 
to  allow  myself  to  be  placed  in  nomination  as  your  President. 
It  certainly  was  not  on  the  grounds  of  any  fancied  chemical 
attainments  :  nor  was  it  from  my  having  been  in  former 
years  associated  with  any  industry  that  is  usually  regarded 
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as  being  specially  connected  with  chemistry.  Far  less  was  j 
it  in  the  hope  that  any  remarks  that  I  might  be  called  upon 
to  make  while  acting  as  your  President  could  be  of  any 
particular  interest  or  value  to  those  who,  in  all  probability, 
are  far  better  acquainted  than  I  can  pretend  to  be  with  any 
subject  that  properly  comes  within  the  scope  of  such  a 
(society  as  ours.  I  believe,  however,  that  the  main  reason 
that  I  had  for  allowing  myself  to  be  brought  forward  is  one 
that  will,  to  a  great  extent,  palliate  my  shortcomings  in  so 
many  of  the  essential  requisites  for  such  an  office.  It  was 
the  hearty  and  entire  appreciation  that  1  felt  of  the  work 
and  aims  of  such  a  Society  as  that  of  Chemical  Industry, 
that  was  the  prime  mover  iu  the  case.  Whether  I  regarded 
the  organisation  of  the  Society,  with  its  sections  at  all  the 
principal  centres  of  chemical  operations,  each  to  a  certain 
extent  independent,  but  all  working  harmoniously  together, 
and  forming  one  powerful  and  important  body,  with  high 
objects  and  aspirations  before  it ;  or  whether  I  looked  at  it 
as  presenting  a  bond  of  union  between  industries  apparently  ] 
unconnected,  while,  at  the  same  time,  furnishing  information 
of  the  most  useful  character  to  each  and  all,  I  could  not 
but  recognise  it  as  a  body  in  the  highest  degree  conducive  ' 
to  the  public  welfare  ;  so  that  on  these  if  on  no  other 
grounds,  I  should  have  been  wanting  in  public  spirit  had  I  , 
stood  aloof  when  others  urged  me  to  accept  the  post  of  your  | 
President.  i         .     ." 

It  is,  I  firmly  believe  only  by  somj  such  cordial  co- 
operation among  the  different  industries  of  this  coiihtry 
as  that  which  our  Society'  has  inaugurated,  that  the  com- 
mercial position  of  Great,  or  Greater,  Britain  is  to  be 
maintained ;  and  the  more  fully  the  interdependence 
between  one  branch  of  manufacture  and  another  is  recog- 
nised and  acted  upon,  the  more  likely  are  we,  as  a  whole, 
to  maintain  our  place  in  the  keen  race  of  competition  with  j 
other  countries. 

A  merely  cursory  glance  at  our  Journal  will  at  once  show 
how  numerous  are  the  departments  of  British  industry  that 
are  more  or  less  dependent  on  chemical  knowledge,  the 
information  given  on  current  literature  and  the  specifications 
of  new  patents  being  arranged  under  no  less  than  three-and- 
twenty  different  heads,  many  of  them  embracing  several 
varying  occupations.  Xot  a  few  of  these  headings  would, 
within  mj'  own  memory,  have  conveyed  but  little  meaning 
even  to  experts.  1  need  merely  carry  back  the  minds  of 
some  of  the  elder  membeis  of  the  Society,  not  only  to  the 
days  when  aniline  colours  were  not,  and  Dr.  Perkin  was 
comparatively-  unknown,  but  to  the  time  when  lucifer 
matches  had  not  been  invented,  when  photography  was 
practically  non-existent,  and  when  in  most  of  those 
industries  in  which  a  knowledge  of  chemistry  is  now 
regarded  as  indispensable,  the  "rule  of  thumb "  reigned 
absolute. 

I  can  speak  of  those  old  times  with  some  personal 
feeling,  as  it  is  now  upwards  of  50  years  since,  that  having 
presumably  completed  my  education,  I  first  entered  a 
paper-mill  in  order  to  learn  the  art  and  mystery  of  the 
manufacture  of  paper,  with  which  the  name  of  the  firm 
of  which  1  was  until  lately  a  member — that  of  John 
Dickinson  and  Co. — has  been  so  long,  and,  I  may  venture 
to  say,  so  honourably  connected.  It  was,  of  course, 
recognised  that  some  knowledge  of  chemistry  was  a 
requisite  in  such  a  manufacture,  but  I  must  freely  confess 
that  our  methods  were  of  the  rudest,  and  that  it  was  only 
as  years  rolled  on,  and  first  Esparto  fibre,  and  then  the 
different  kinds  of  wood  pulp,  were  introduced  into  the 
manufacture,  and  the  various  methods  and  results  of  sizing 
studied,  that  a  thorough  acquaintance  with  chemical  laws 
became  a  sine  qua  noii  for  those  who  hoped  for  success  in 
this  branch  of  industry. 

At  the  date  that  I  have  in  view— say  1840 — although 
rags  were  the  staple  material  for  the  manufacture  of  paper, 
our  consumption  of  them  was  but  small,  and  they  were 
principally  used  by  us  in  producing  paper  for  copper-plate 
work —steel  plates  at  that  time  being  rarely  used — and 
for  the  highest  class  of  printing  papers.  We  consumed, 
however,  a  large  quantity  of  raw  material  in  the  shape  of 
the  waste  arising  in  the  manufacture  of  linen  and  cotton 
goods,  and  we  had  collecting  agents  at  Dundee,  Belfast, 
Bradford,  Leeds,  and  Manchester,  who  bought  the  waste 


upon  the  spot.  At  Manchester  we  had  a  mill,  in  which 
the  cotton  waste  was  cleaned,  boiled,  and  converted  into 
what  is  known  as  "  half-stuff,"  which  was  finally  bleached 
and  made  into  paper  at  our  Hertfordshire  mills.  In  that 
county  we  hwl  another  "  half-stuff "  mill  at  Ifickmans- 
worth,  where  the  linen  waste  was  treated.  The  boiling  was 
carried  on  in  open  ktirs,  or  such  as  were  partly  closed, 
and  always  at  a  low  pressure,  as  high  pressure  boilers  for 
such  materials  were  practically  unknown.  Most  of  the 
waste  was  twice  boiled,  first  with  caustic  lime,  and 
secondh-  with  a  small  amount  of  soda.  The  '•  shieves," 
or  woody  particles,  that  were  unreduced  by  the  boiling, 
were  got  rid  of  b}-  a  long  process  of  screening,  or 
"  devilling,"  after  the  "half-stuff"  had  been  dried  so  far 
as  possible  in  hydraulic  presses.  The  material  was  then 
bleached  in  stone  chambers  by  the  direct  action  of  chlorine 
gas,  produced  on  the  spot  in  retorts.  At  the  mills,  how- 
ever, where  the  "  half-stuff "  was  converted  into  paper, 
the  remains  of  the  chlorine  had  to  be  washed  out,  and  the 
final  bleaching  of  the  stuff  to  be  effected  with  bleaching 
salts.  Xo  process  for  the  recovery  of  the  soda  used  in 
boiling  was  then  known,  and,  indeed,  the  quantity  used 
was  so  much  less  than  that  which  is  now  necessar}-  with 
esparto,  that  it  would  not  have  paid  to  recover  it.  I 
remember,  however,  being  engaged  in  some  experiments 
for  the  recovery  of  the  manganese  from  the  spent  liquor 
of  the  retorts.  Even  Avhen  first  Mr.  Itoutledge  introduced 
the  use  of  esparto  fibre  no  evaporating  or  recovery  process 
was  employed,  but  the  double  advantage  was  soon  seen  of 
avoiding  the  nuisance  of  polluting  the  streams  into  which 
the  waste  liquors  were  allowed  to  flow,  and  of  regaining  a 
quantity  of  soda  at  a  small  cost.  With  the  general 
adoption  of  esparto  as  a  material  a  radical  change  in  the 
manufacture  of  paper  was  effected,  and  the  difficulties  in 
which  the  industry  had  been  placed  bj'  reckless  commercial 
legislation  with  regard  to  foreign  rags  in  a  great  degree 
removed. 

What  has  taken  place  in  the  manufacture  of  paper  has 
been  paralleled  in  numerous  other  departments  of  commer- 
cial enterprise,  and  not  the  least  in  those  connected  with 
the  manufacture  of  chemical  products  themselves,  in  many, 
if  not  indeed  in  most  of  which  a  complete  revolution  has 
bean  effected  within  the  last  fifty  years,  or  even  less.  It 
would  be  a  hopeless  task  to  try  to  indicate  the  whole  of 
the  advances  in  chemical  knowledge  that  have  been  made 
within  that  period,  and  yet  I  am  tempted  to  give  some 
few  reminiscences  of  the  condition  of  the  science  as 
exhibited  in  Br  nude's  Klements  of  Chemintrij,  published  iu 
May,  1841,  exactly  12  months  after  my  first  introduction 
to  business,  when  compared  with  our  knowledge  at  the 
present  day. 

Chemistry  at  that  time  was  by  no  means  in  its  infancy. 
Its  foundations  had  been  securely  laid  not  only  on  the 
Continent,  but  in  this  countrj-,  and  the  names  of  Priestley, 
Cavendish,  Scheele,  Lavoisier,  Davy,  Wollaston,  and  other 
English  investigators  were  already  household  words.  There 
were,  in  1841,  12  simple  non-metallic  substances  known, 
from  oxygen  to  boron,  including  selenium,  and  43  metals 
from  potassium  to  silicium,  including  lantanum  and 
thoriuum.  For  all  oh,  symbols  had  been  arranged,  but 
these  were  in  many  respects  different  from  those  which  are 
now  in  universal  use.  C,  for  instance,  stood  for  chlorine 
and  not  for  carbon,  while  B  symbolised  bromine  and  not 
boron.  Potassium  was  designated  by  Po  and  not  by  K, 
and  sodium  by  So  and  not  by  Na,  while  uraniuni  was 
known  as  Urnm  and  not  as  U. 

The  atomic  weights  of  the  various  substances  had  been 
approximately  determined,  though  modem  investigations 
have  in  some  instances  materially  changed  their  ratio. 
Though  hydrogen  has  retained  its  place  as  the  unit,  oxygen 
is  no  longer  represented  by  8,  but  by  15 '96,  or  even  less. 
Sulphur  that  was  then  IG  is  now  31-98.  Selenium,  instead 
of  40,  has  now  78  assigned  to  it ;  while  the  number  for 
tellurium  has  been  increased  fourfold  from  32  to  128,  and 
phosphorus  has  gone  up  from  16  to  30 '96.  Whether  all  our 
present  figures  will  stand  the  test  of  time  remains  to  be 
seen,  and  indeed  recent  researches  have  shown  cause  to 
doubt  the  accuracy  of  some  of  the  figures  that  I  have 
quoted.     For  myself,  as  a  somewhat  profane  outsider,  I 
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mu»t  confess  tlmt  it  would  be  a  source  of  satisfaction  if 
future  inveHtiniitions  Hh((ul<l  «ho\v  that  the  fifrures  now 
huviii;^  tlirt'O  or  four  pluces  of  ditiuiaN  attivchod  to  them 
might  uiort-  properly  1)l' cotiverted  into  intcfrerc,  aii<l  oxygen 
eume  out  boldly  as  IC,  ami  suliihur  as  :<2.  This  is,  how- 
over,  a  digresHiou. 

Turning  to  the  simple  substances  and  metals  of  which, 
as  already  stated.  Ii'  and  1:1  respectively  were  known  in 
1841,  we'tind  tlicm  now  slightly  innreascd.  Of  non-metals 
we  reckfpn  1"j,  and  of  metals  IH.  Some  metals,  like  coliim- 
bium  and  glueiuum,  have  dropped  out  of  our  list,  the  latter 
having  now  become  beryllium,  while  others,  like  cecsiiim, 
didymiuin,  erbium,  and  rubidium,  have  come  in. 

(hi  the  whole,  the  changes  and  advances  in  inorganic 
chemistry  have  not  been  extreme.  It  is  in  organic  chemistry 
that  what  cannot  be  regarded  as  anything  short  of  a  revolu- 
tion has  taken  place.  It  is  not  a  matter  on  which  I  can 
dilate,  but  an  indicative  of  what  has  been  going  on  I 
may  mention  that  while  three  volumes  have  sufficed  to 
Roscoe  and  Scliorlemmer  for  inorganic  chemistry,  no  less 
than  six  have  already  appeared  in  continuation  treating  of 
organic  chemistry,  and  Tuore  are  to  follow;  so  that  the 
pro|)ortions  have  been  reversed  which  prevailed  in  the  days 
of  Urandc,  who  d»«voted  :5C7  pages  only  to  organic  chemistry 
and  I,t>l2  to  introductory  matter  and  inorganic  chemistry. 

Hut  whatever  may  have  been  the  advances  in  chemistry 
within  the  last  .'d)  years,  whether  as  a  pure  or  an  applied 
science,  the  extension  of  its  boundaries  towards  physics  in 
the  one  direction  and  biological  studies  in  the  other,  is  at 
least  as  remarkable.  While  the  study  of  spectrum  analysis 
has  rendered  most  valuable  assistance  in  the  chemistry  of 
the  constituent  substances  with  which  we  are  familiar  upon 
earth,  it  has  enabled  the  astronomer  to  carry  his  specula- 
tions not  only  to  the  constitution  of  the  sun  and  stars,  bu* 
to  that  of  ne.b;ii:e,  comets,  and  meteors,  and  in  the  hands  of 
Mr.  Norman  Lockyer  and  Mr.  Huggins  may  yet  lead  us  to 
travel  with  some  degree  of  confidence  in  paths  hitherto 
untrodden.  In  the  domain  of  electricity  it  is  hard  to  say 
whether  that  science  does  not  owe  as  much  to  cherristry  as 
chemistry  does  to  it.  In  the  practical  application  of 
electricity  to  lighting  purposes,  chemistry  has  still  to  be 
called  OQ  to  produce  some  improved  form  of  secondary 
battery,  and  some  portable  form  of  primary  battery  which 
shall  prove  of  ready  application  by  our  miners.  It  is 
needless  to  recall  how  much  our  underground  workers  arc 
indebted  to  chemistry  for  their  comparative  immunity  from 
danger  from  tire-damp,  a  danger  which  the  efforts  now 
being  made  by  chemists  will,  I  hope,  still  further  dimini4h. 
Electricity  has  also  placed  at  the  command  of  chemists 
greater  intensity  of  heat  than  can  be  derived  from  oriinarj' 
sources. 

The  study  of  heat,  irrespective  of  electricity,  has  largely 
reacted  on  chemistry,  and  while  the  Bessemer  process  has 
entirely  revolutionised  the  manufacture  of  steel,  and  almost 
annihilated  the  distinction  in  value  between  that  and  other 
forms  of  iron,  the  Siemens  and  other  furnaces  have  led  to 
unprecedented  economies  in  the  expenditure  of  fuel,  and  at 
the  sam'e  time  have  facilitated  the  application  of  heat  in 
various  chemical  processes.  In  the  other  direction — the 
absence  of  heat — Professor  Dewar  has,  during  the  present 
year,  made  most  important  advances.  Although  air  had 
previously  been  li(iuefied,  he  has  now  been  able,  by  means 
of  intense  cold  alone,  to  reduce  atmospheric  air  to  the  liquid 
condition.  His  further  results,  by  a  combination  of 
enormous  pressure  and  extieme  cold,  are  well  known,  and 
now  that  oxygen  and  nitrogen  have  yielded  themselves  to 
the  advances  of  science  and  have  been  obtained  in  quantities 
in  a  liquid  state,  it  is  hard  to  say  that  hydrogen  is  destined 
always  to  remain  intractable.  What  may  be  the  ultimate 
result  of  the  investigations  that  can  now  be  carried  on  at 
temperatures  ranging  from  100^  to  200"  C.  below  the 
freezing  point  of  water,  it  is  impossible  to  foresee.  From 
researches  already  made  in  this  country  and  in  France,  it 
would  appear  that  most  substances  under  extreme  cold  are, 
so  to  speak,  dead,  and  that  their  ordinary  affinities  are 
in  abeyance.  Possibly  what  may  be  termed  "  glacial 
chemistry  "  may  eventually  eidarge  our  views  as  to  the 
various  properties  of  matter. 


'As  to-the  advances  in  our  knowledge  of  the  chemistry  of 
light,  the  present  condition  of  photography  may  testify. 
When  we  can  take  the  image  of  a  bullet  tlying  at  the 
rate  of  ;J,U(.iO  feet  per  second,  with  its  aucompanyiiig  cone 
of  compressed  air;  when  we  can  produce  photograph* 
which  are  practically  permanent,  and  when  we  call  in  the 
action  of  light  to  engrave  our  .steel-  or  copper-  plates  and  to 
produce  etiicient  substitutes  for  wood-cuts,  wc  seem  to  be 
getting  near  the  limits  of  the  practical  a{>plic;;ti<'n  of  |>l)oto- 
grapliy.  And  yet  many  of  us  may  remember  the  day» 
when  the  daguerreotype  was  regarded — and  justly  so — with 
wonder;  and  I  can  myself  call  to  mind  a  still  earlier  form 
of  photograrihy,  by  which  natural  leaves  were  reproduct.d 
on  paper  sensitised  with  a  salt  of  silver,  of  which  I  saw 
specimens  in  an  exhibition  at  Dresden  so  long  ago  as  the 
year  18;J9. 

In  the  introduction  of  artificial  light  much  also  has  been 
done.  It  is  true  that  Pall  Mall  was  experimentally  lighted 
by  gas  in  1807,  but  it  was  not  until  1842  that  gas  found  its 
way  into  Grosvenor  Square  and  some  other  aristocratic 
quarters  of  the  metropolis.  Since  that  time  immense 
strides  have  been  made  in  the  process  of  gas  manufacture, 
while,  in  consequence  of  the  waste  products  arising  in  the 
process  having  now  found  commercial  uses,  great  reduc 
lions  have  been  made  m  its  cost.  At  the  present  liirie  gas 
has  to  compete  with  electricity  as  an  illuminant,  while,  in 
many  cases,  it  has  been  superseded  by  mineral  oils,  which 
are  now  so  abundant  and  cheap,  and  of  which  in  this  Society 
the  flashing-point  may  be  said  to  be  almost  a  burning 
question.  if,  however,  gas  is  losing  ground  as  an 
illuminant,  it  seems  to  be  gaining  ii  as  a  source  of  power, 
and  there  are  prospects  of  a  considerable  increase  in  the 
use  for  this  purpose  of  hydrogen  and  its  compounds, 
containing  far  less  carbon  than  ordinary  coal-gas. 

In  metallurgy  also,  in  addition  to  the  improvements  in 
the  manufacture  of  steel  already  mentioned,  many  note- 
worthy discoveries  have  been  made.  One  of  the  mr-st 
important  of  these  is  perhaps  that  of  the  production  of 
aluminium  on  a  cheap  scale  and  in  quantities  sufficient  for 
various  applications  to  ordinary  use.  It  seems  somewhat 
remarkable  that  the  progress  in  the  use  of  a  metal  :\t  once 
so  light  and  so  strong  is  not  more  rapid. 

The  applications  of  some  of  the  more  modern  alloys,  such 
as  phosphor-bronze,  seem  almost  susceptible  of  considerable 
further  development. 

The  extensive  manufacture  of  sodium  affords  another 
instance  of  what  was  formerly  the  mere  subject  of  a 
laboratory  experiment,  being  now  conducted  upon  a  cora- 
mercial  scale. 

I  may  here  just  glance  at  the  attempts  that  have  been 
made  to  produce  artificially  some  of  the  precious  stones 
that  occur  in  nature.  Kubies  have  been  manufactured,  not 
indeed  such  as  could  rank  as  gems,  bul;  still  such  as  will 
serve  to  "  Jewel "  the  pivot-holes  in  watches  ;  and  though 
the  results  of  the  attempts  to  produce  the  crystalliserl  form 
of  carbon,  which  is  known  as  the  diamond,  have  as  yet  had 
but  doubtful  success,  it  does  not  appear  to  me  that  the 
prospect  of  producing  genuine  diamonds  under  corabirtd 
heat  and  pressure  is  absolutely  hopeless. 

Another  direction  in  which  great  advances  have  been 
made,  and  in  which  ii  seems  probable  that  there  yet 
remains  something  to  be  discovered,  is  the  grouping  of 
the  various  elements  into  small  divisions,  having  more  cr 
less  analogy  the  one  with  the  other,  and  the  classification 
of  the  atomic  weights  in  one  harmonious  scries.  What  is 
known  as  the  Periodic  Law  of  Mendeleeff  and  of  cur  own 
Mr.  John  A.  R.  New-lands,  has  suugested  the  possibility 
that  what  we  now  know  as  metals  or  elements  may  have 
some  at  present  hidden  connections  between  them,  so  that 
eventually  some  of  them  may  prove  to  be  raiher  compcur.d 
bodies  than  strictly  elementary  substances.  This,  however, 
is  for  the  chemistry  of  the  future. 

In  organic  chemistry,  which  has  been  defined  to  be  the 
chemistry  of  the  hydrocarbons  and  their  derivatives,  it  is,  as 
I  have  already  observed,  that  the  most  wonderful  develop- 
ment has  taken  place  withm  the  last  half  century.  Who, 
for  instance,  in  1840  could  have  foreseen  the  importact  part 
that  aniline  was  to  play  in  dyeing  and  colouring  ?  It  was 
not,    I   think,   till    1856  that   Perkin's   mauve    was    rfally 
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brought  intci  commercial  use,  but  since  that  time  Trhat  a 
rainbow  of  colours  has  been  produced  from  -what  would 
have  se<-me(t-  a  most  unpromising  source  I  How  brilliant 
are  their  hnefi,'  but  as  yet,  in  many  cases,  alas,  how  fugitive  I 
Keg->r(lefl  from  an  artistic  point  of  view  these  colours  can 
liardly  be  esteemed  an  unmixed  blessing;  and  even  the 
fiibrics  of  P/.istern  looms  have  not  escaped  their  influence. 

"  Qu3i  regio  in  tcrris  nostri  non  plena  cohi'id  ?  " 

Turkey,  Persia,  India,  and  China  liave,  I  fear,  in  many 
cases,  sacrificed  taste  to  cheapness,  and  harmony  to  splendour 
in  colour.  It  is  a  source-  of  some  satisfaction  to  know  that 
the  wnad  with  which  our  Ancient  British  predecessors 
fvtjined  their  bodies  is  still  cultivated  among  us  for  the 
purpos-.' of  dyeing 'wools,  even  though  it  has  acquired  the 
name  of  Ir.atir,  tiucloria  and  the  colouring  estract  is  now 
classed  as  an  Iitdigotin. 

Among  inorganic  colours  I  may  here  briefly  mention 
Ultramarine,  Avhich  instead  of  being  patiently  produced  by 
the  careful  treatment  of  lapis  lazuli  and  sold  at  mau}- 
shiliings  an  ounce,  is  new  manufactured  by  the  ton  and 
quoted  by  the  hundredweight.  Would  that  the  artificial 
colour  were  as  fine  and  permanent  as  the  natural  I  I  have, 
in  ray  own  time,  seen  it  supersede  smalts  as  a  colouring 
matter  in  paper-making,  and  I  have  known  its  use  not 
nnfrcqueutly  accompanied  by  the  abundant  presence  of 
salplrircttcd  hydrogen  as  a  product  of  its  decomposition. 

Not  only  colouring  matters  but  our  flavours  and  scents. 
have  been  .synthetised,  though  art,  if  superseding  nature  for 
a  time,  must  eventual!}'  acknowledge  her  inferiority,  even 
ill  peardroiis.  Whatever  our  a?sthetic  feelings  under  these 
circum.'.tances  may  be,  we  cannot  but  admire  the  skill  and 
scientific  energy  by  which  such  results  have  been  attained. 
How  far  "  saccharine,"  one  of  the  latest  results  of  the 
chemist's  ingenuity,  is  likeiy  to  supersede  the  use  of  ordinary 
'  sugar,  is  a  question  on  v.hicu  I  decline  to  speculate.  The 
juanufactnre  of  our  every-day  sugar  has,  ho\tever,  itself 
imrlcrgono  a  complete  metamorphosis  within  the  last  fifty 
yea  IS,  with  the  result  tliat  it  is  now  produced  at  what  would 
formerly  have  been  regarded  as  an  absolutely  impossible 
price.  In  1840  beet-svjgar  was  in  its  infancy,  and  such  has 
been  the  improvement  in  the  growth  of  the  beet  and  the 
process  of  manufacture  that  nearly  twice  the  weight  of 
sugar  is  now  produced  from  a  ton  of  beet-root  as  there  was 
at  that  date.  In  the  production  of  cane-sugar  also  immense 
economies  have  "been  effected,  especially  in  the  process  of 
evaporation.     The  study  of  the  effects  of  saccharine  solu- 

■  tions  on  the  polarisation  of  light,  and  our  acquaintance 
with  the  distinctions  between  dextrose  and  hcvulose,  and  of 
the  conversion  of  starch  into  sugar,  all  come  within 
comparativel}'  modern  times. 

Much  of  our  knowledge  of  the  mysterious  processes  of 
fermentation  is  also  of  recent  date,  and  it  is  in  connection 
with  these  processes  that  the  chemist  finds  himself  brought 
into  close  contact  with  the  botanist  and  the  physiologist. 

Whatever  su-picions  Leeuwenhock  and  the  early  micro- 
scopists  may  have  had  with  regard  to  the  vegetable 
character  of  yeast-cells,  and  however  clearly  Cagniard  de 
I^atour  anfl  Schwann  may  have  established  its  plant-like 
uatnre  and  its  connection  with  fermentation,  it  was  not 
nulil  Pasteur's  researches  from  1857  to  ISCl  that  the 
true    character   of    the    yeast-plant,   and   of   other   micro- 

■  crganisius  wliich  lie  at  the  base  of  most  fermentative  pro- 
<"esses,  can  be  said  to  have  been  absolutely  demonstrated. 
The  beneficial  effect  of  his  inquiries,  and  of  his  methods 
"f  obtaining  a  pure  <'ultivatiou  of  yeast,  is  universally 
recognised,  and  has  reacted  in  the  most  remarkable  manner 
<i:i  the  brewing  industry. 

But  M.  Pasteur's  researches  have  also  led  to  much  wider 
results,  as  it  has  been  mainly  in  consequence  of  his  careful 
dbsservatious  that  the  wonderful  influence  for  good  or  for 
evil  of  organisms  so  minute  as  in  some  cases  almost  to  defy 
tbe  power  of  the  microscope,  has  now  been  so  fully 
.recognised.  The  germ-theory  of  the  origin  of  many  diseases 
-meets  with  much  more  general  acceptance  than  it  did  but  a 
few  years  ago  ;  and  though  the  bacilli  and  bacteria  which 
are  characteristic  of  some  virulent  diseases,  such  as  anthrax, 
are  only  agents  in  certain  fermentative  processes  by  which 
poi,sonous   matters    are    engendered,    their    e.-cistenc*   and 


character  seem  to  be  placed  bej'ond  all  doubt.  The  process 
of  obtaining  immunity  from  the  action  of  these  poisons  by 
the  gradual  introduction  of  the  virus  into  the  animal  system, 
thus  rendering  it  insusceptible  of  receiving  further  injur}- 
from  the  same  poison,  has  been  successfully  introduced,  both 
among  men  and  beasts,  and  hydrophobia  and  anthrax  have 
been  successfully  combated. 

A  recognition  of  the  influence  of  germs  has  led  to  the 
introduction  into  surgery  of  that  antiseptic  system  of 
treatment  with  which  the  name  of  Lister  will  always  be 
associated,  and  which  has  done  so  much  to  diminish 
suffering  and  preserve  life.  While  upon  this  topic  I  may 
just  allude  to  another  instance  in  which  chemistry  has  come 
to  the  assistance  of  medical  science,  I  mean  in  the  pro- 
duction and  investigation  of  those  anaesthetic  agents  which 
play  so  important  a  part  in  modern  surgery,  and  which  have 
donp  so  much  to  alleviate  human  suffering. 

But  while  the  ferments  produced  by  micro-organisms  are 
on  the  one  hand  so  pernicious,  it  is  very  doubtful  whether, 
on  the  other,  they  are  not  equally  beneficial,  if  it  be  really  the 
case  that  such  processes  as  digestion  are  in  a  great  measure 
due  to  their  action.  How  far  the  nitrification  of  the  soil  may 
be  due  to  micro-organisms  is  a  question  not  yet  absolutely 
solved,  though  strong  presumption  has  been  raised  of  their 
being,  at  all  events,  potent  factors  in  the  case. 

Now  that  so  many  diseases  have  been  traced  to  pathogenic 
organisms  which  are  constantly  present  in  water  con- 
taminated by  sewage,  the  question  of  the  vitality  of  these 
organisms  and  their  germs  has  been  rightly  regarded  as 
one  of  great  public  importance,  and  the  Koyal  Society  in 
conjunction  with  the  London  County  Council  has  instituted 
an  investigation  into  it,  which  is  being  diligently  prosecuted 
both  from  the  botanical  and  the  chemical  points  of  view. 
The  remarkable  power  of  light,  whether  that  of  the  sun  or 
electric,  in  sterilising  the  germs  of  some  micro-organisms, 
already  to  some  extent  previously  known,  has  been  con- 
clusively demonstrated  by  Professor  Mar.shall  Ward. 

Much  has  been  done  of  late  years  by  chemists  towards 
the  purification  of  sewage  with  the  view  of  rendering  the 
effluents  from  the  ultimate  drains  of  our  large  municipalities 
as  innocuous  as  possible,  and  the  results  obtained  have 
been  in  many  instances  satisfactory.  They  would,  no 
doubt,  have  been  even  more  so  had  net  the  imperative 
demands  of  economy  limited  the  cost.  Still,  whatever 
may  be  done,  I  am  inclined  to  think  that  there  is  much 
truth  in  the  metrical  abstract  of  a  paper  read  some  years 
ago  before  the  Koyal  Society  : — 

"  Sewage,  however  disinfected. 
Is  not  from  ill  results  protected  ; 
Though  made  to  all  appearance  pure. 
It  still  remains,  not  safe,  but  sewer." 

I  will  not  attempt  to  discuss  the  important  question  of 
the  disposal  of  the  sewage  of  our  great  towns,  but  to  many 
it  will  appear  as  somewhat  of  a  disgrace  to  our  powers  of 
applying  chemical  knowledge,  that  such  vast  accumulations 
of  what  were  originally  highly  fertilising  substances  should 
be  discharged  into  the  estuary  of  the  Thames,  and  not 
only  be  absolutely  wasted,  but  converted  into  a  perpetual 
nuisance,  brought  up  at  each  tide  within  the  limits  of  the 
metropolis  from  which  they  started. 

It  is  true  that  within  the  last  50  years  we  have  imported 
enormous  quantities  of  guano,  phosphates,  and  nitrates, 
but  of  these  there  must  eventually  become  a  scarcity,  if 
not  an  end.  In  the  meantime,  may  not  chemists  do  some- 
thing to  reduce  the  waste  of  fertilising  agents  that  is  now 
taking  place  among  us  ?  Agricultural  colleges  have  been 
founded — agricultural  chemistry  is  a  recognised  branch  of 
science ;  but  with  increase  of  knowledge  lias  come  increase 
of  foreign  competition,  fostered  by  improved  means  of 
transj)ort  and  communication,  and  it  is  at  the  present  time 
a  doubtful  point  whether  many  soils,  even  if  rent-free,  can 
be  cultivated  in  this  country  for  cereals,  except  at  a  loss. 

While  touching  on  agricultural  chemistry,  I  cannot  pass 
over  in  silence  the  experiments  which  have  now  been 
carried  on  continuously  for  a  period^  of  50  years  at 
liothamsted,  by  Sir  John  B.  Lawes,  assisted  during  the 
whole  half-century  by  Dr.  Gilbert.  The  extremely  liberal 
provision  which,  during  his  life-time.  Sir  John  Lawes  has 
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made  for  the  purpose  of  continuing  and  extending  his 
experiments,  would  alone  entitle  him  to  a  full  un;asuro  of 
public  gfiifituile.  Wln-n,  Imwever,  wo  considor  t!ic  miturf 
and  extent  of  the  experiments  already  conducted,  we  must 
feel  that  no  expression  of  public  estimation  can  be  too 
high  when,  as  will  shortly  be  the  case,  the  Kotiiamsted 
jubilee  is  celebrated.  As  to  the  results  already  obtained, 
and  as  to  the  nature  of  tho  experiuieuts  still  being  carried 
on,  it  would  be  out  of  place  here  to  enlarge.  Remarkable, 
however,  as  are  the  effects  of  dilTerent  manures  on  the 
botanical  character  and  growth  of  herbage,  and  the  strength 
und  yield  of  cereals,  the  different  results  arising  from  tlie 
«nere  variation  of  the  temperature,  sunshine,  and  rainf.ill 
in  successive  years,  are  more  remarkalile  still. 

I  feel,  however,  that  I  have  detained  you  long  enough 
M-ith  these  crude  considerations  of  topics  more  or  less 
ehemical  in  their  character,  and  that  it  is  time  for  me  to 
conclude. 

We  are  here  as.sembled  on  the  borders  of  the  two 
counties  of  Lancashire  and  Cheshire,  in  both  of  which 
are  great  centres  of  chemical  manufactures,  and  the 
principal  productions  of  which  are  in  a  great  degree 
dependent  on  the  knowledge  and  due  application  of 
chemical  laws.  We  meet  at  the  seat  of  one  of  the  most 
active  sections  of  the  Society  of  Cliemical  Industry,  wliieh 
has  received  us  with  open  arms,  and  has  provided  us  with 
an  "  Open  .Sesame  "  which  will  admit  us  to  iuspect  many 
•of  the  most  interesting  of  the  works  and  factories  of  the 
district.  We  gladly  avail  ourselves  of  the  opportunities 
thus  liberally  opened  to  us,  and  if  by  chance  au}-  of  us 
can  afiford  assistance,  advice,  or  encouragement  to  our 
brethren  in  Liverpool,  I  am  sure  that  all  present  will 
gladly  render  it,  and  not  forget  that  we  are  all  members 
of  one  body,  and  all  mutuallj*  interested  in  the  advance 
of  chemicai  knowledge,  and  especially  of  chemical  industry. 

Prof.  J.  Emerson  Reynolds,  in  moving  a  vote  of 
thanks  to  the  President  for  his  address,  said  that  on  some 
occasions  it  was  necessary  to  make  an  elaborate  apology 
for  a  vote  of  this  nature.  That  day  no  such  necessity 
existed.  The  address  itself  testified  to  the  care  with  which 
it  had  been  compiled,  to  the  breadth  of  information  which 
it  represented,  and  to  the  scholarly  skill  of  the  constructor. 

One  of  the  most  interesting  points  was  the  account  of 
the  changes  which  had  taken  place  in  the  science  of 
chemistry  between  the  year  1841  and  the  present  day.  All 
knew  the  broad  lines  on  which  these  changes  had  run, 
but  the  majority  of  those  in  the  room  knew  the  position  of 
chemistry  in  1841  only  as  a  matter  of  history.  It  was 
most  interesting  to  have  the  views  of  a  President  who  had 
been  through  the  whole  of  that  epoch,  and  who  recorded 
the  results  of  his  study  of  the  general  drift  of  chemical 
work. 

The  President  had  alluded  to  the  changes  in  our  mode 
of  regarding  the  elements  themselves.  The  great  change 
in  our  mode  of  regarding  the  relations  of  the  elements  was 
really  due  to  Newlands.  But  the  development  of  the 
Periodic  Law  had  scarcely  come  into  the  domain  of  applied 
chemistry  as  yet ;  and  a  suspicion  that  the  elements  were 
but  complex  bodies  capable  of  being  broken  down  or  built 
up  was  but  a  short  step  towards  the  conversion  of  the  baser 
uietaLs  into  gold.     The  time  for  this  had  not  yet  come. 

Reference  had  also  been  made  to  that  branch  of  industry 
in  which  the  President  had  acquired  a  special  reputation — 
the  industry  connected  with  the  working  of  textile  material, 
bat  more  especially  of  the  fundamental  material  of  all 
ordinary  fabrics — cellulose.  The  President  had  described 
the  rough  mode  of  treating  cellulose  materials  in  early 
days,  and  had  touched  upon  the  development  in  the 
particular  kinds  of  material  used.  This  rough  treatment 
tended  to  disintegrate  the  material,  and  those  who  per- 
formed the  work  but  little  understood  on  what  manner  of 
matter  they  were  engaged.  Until  recently  this  cellulose, 
the  essential  feature  of  all  fabric,  had  been  a  mystery.  It 
was  a  mystery  no  longer,  thanks  to  the  splendid  work  of 
Cross,  Bevan,  and  Beadle.  There  were  manj'  other  topics 
in  the  address  to  which  he  might  allude  in  speech  after 
speech,  but  he  would  now  content  himself  with  proposing 
that  the  best  thanks  of  the  meeting  be  given  to  the 
President  for  his  admiraHe  address. 


Prof.  J.  Campbell  Brown  in  seconding  the  motion 
expressed  high  appreciation  of  the  way  in  which  Sir  John 
Evans  had  tilled  the  otU  ;c  of  President  during  the  year. 
Notwithstanding  his  num-rous  and  important  duties,  he  had 
devoted  to  the  interests  of  that  society  his  zeal  and  great 
power  for  organisatiju  in  a  miiuaer  beyond  all  praise. 

Prof.  J.  EMEnsoN  Reynolds  f  Dublin)  then  put  the  vote 
to  the  meeting,  and  it  was  carried  by  acclamation. 

The  PuEsiDK.NT  having  returned  thanks,  read  the  Report 
of  the  Scrutators :  — 

"  We  have  the  honour  to  report  that  we  have  examined 
19.')  ballot  papers  of  whi^h  9  were  spoilt,  and  that  the 
following  gentlemen  are  duly  elected  ordinary  members  of 
Council:— Prof.  F.  Clowes,  D.Sc,  Mr.  Thos.  Fairley,  Prof. 
G.  G.  Henderson,  D.Sc,  Mr.  Robt.  Irvine,  and  Mr.  Planning 
Prentice.  The  nominations  for  President,  Vice-Presidents, 
and  Orticers  are  confirmed." 

(Signed)         J.  C.  Gamble. 
W.  P.  Rix. 

The  PuEsiDr.NT  then  moved  a  vote  of  thanks  to  the 
Scrutators  which  was  carried  unanimously. 

The  following  is  therefore  the  composition  of  the  Council 
for  1893— 1891; — 

President : 
E.  C.  C.  Stanford. 
Vice-Presidents  : 
.Sir  r.  A.  Ab ,1.  Bart..  F.R.S.        ,    Dr.  W.  H.  Perkiii,  P.R.S. 
Horat-eT.  Brown,  r.R.S.  ]    Prof,    .h    Emerson    Reynolds, 

H.Brunncr.  M.D.,  D.Sc,  F.R.S. 

Wm.  Crowder.  J-^hn  Spiller. 

Sir  Jolin  Ev.ans,  K.C.B.,  F.R.S.       Prof.  T.  E.  Thorpe,  F.R.S. 
Dr.  F.  Hiirter.  Sir  John  Turney. 

K  K.  Muspratt. 

Ordinary  Members  of  Council : 


v..  Forbes  Carpenter. 

Pro''.  Frank  Clowes,  D.Sc. 

Dr.  C.  Dreyfus. 

Thos.  Fairley. 

Prof.  G.  C4.  Henderson,  D.Se. 

C.  C.  lliitchinson.  i 

"With  the  Cliaii'inen and  Secretaries  of  Section* 


Robert  Irvine. 
John  Pattinson. 
Manning  Prentice. 
Boverton  Redwood. 
T.  Tyrer. 


Honorary  Treasurer: 
E.  Rider  Cook. 

Hon.  F.jrei(/n  Secretary  : 
Ludwig  ilond,  F.R.S. 

yir.  S.  H.  .loHNSON  (London)  moved  that  Messrs.  Theobald 
Bros,  and  Miall  be  re-elected  auditors  for  the  ensuing  year 
at  a  remuneration  of  ten  guineas. 

Mr.  J.  M.  Coi.LETT  (Gloucester)  se:;ondel  the  motion, 
which  was  carried  unanimously. 

^Ir.  BovEKTOx  Rei^vood  (London)  proposed  the  re- 
appointment of  ^Ir.  E.  Rider  Cook  as  the  representative  of 
the  Society  on  the  Board  of  the  Imperial  Institute. 

Mr.  Thos.  Tyrer  seconded  the  motion,  whic'.i  was  then 
put  and  carried  unanimously. 

.Mr.  E.  Rider  Cook  briefly  relumed  thanks. 

^Ir.  E.  C.  C.  Stanford  (Glasgow)  (President-elect),  in 
inviting  the  Society  to  hold  its  nest  Annual  General  Meeting 
iu  Edinburgh,  on  behalf  of  the  Scottish  Section,  said  that  on 
the  last  .occasion  when  the  Society  met  in  Liverpool  he  had 
the  honour  of  asking  them  to  try  the  experiment  of  holding 
their  next  meeting  on  the  north  side  of  the  border.  That 
experiment  had  been  suflBeienth'  successful  to  embolden 
him  to  ask  the  Society  to  repeat  it,  and  he  was  there  again 
that  day  for  the  purpose.  On  the  former  occasion  as  he 
had  to  invite  the  Society  to  the  city  of  Glasgow,  he  thought 
it  necessary  to  add  some  qualifying  circumstances,  one  of 
which  was  that  if  they  did  not  like  the  city  it  was  the  easiest 
place  in  the  world  to  get  away  from.  As,  however,  he  was 
now  deputed  to  invite  them  to  the  capital  of  Scotland,  no 
such  qualifying  circumstances  were  necessary,  as  few 
visitors  wished  to  leave  the  city  of  Edinburgh  one  minute 
sooner  than  thev  were  obliged. 
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It  was  unnecessary  for  him   to  describe  the   beauty  of 

that  city  :  be  iiiigbi  alhide  to  the  unequalled  situatiun.  the 
lovely  surrounding.*,  the  marvellous  conibiuatiou  of 
mountain  and  firth,  the  wonderful  contrast  of  the  old  and 
new  town,  and  tiic  many  other  attractions  which  have  made 
the  reputation  of  Modern  Athens.  He  would  only  say  that 
the  beaut}'  of  the  city  was  equalled  if  not  excelled  by  the 
hospitality  of  the  citizens. 

At  the  meetiiifj  of  the  British  Association  held  there  last 
year,  an  eminent  engineer  had  made  a  discovery ;  he  said 
that  there  was  no  drinking  water  there.  He  had  been  offered 
for  a  fortnight  every  variety  of  liquid,  each  more  pleasant 
than  the  other,  but  he  had  not  been  olfered  any  water  to 
drink,  and  he  did  not  think  there  was  any.  Now,  whether 
that  eminent  authority  was  too  well  satisfied  with  the  other 
liquids  to  inquire  for  the  pure  element,  or  whether  he  had 
some  gigantic  water  scheme  in  his  mind  he  did  not  know. 
But  a'i  there  were  several  most  respected  members  of  the 
Society  who  would  not  go  to  a  city  which  was  deficient  in 
that  article,  he  conld  assure  them  there  was  plenty  of  water 
to  drink  for  those  who  asked  for  it,  and  if  they  found  that 
the  majorit}-  of  northern  people  did  not  regard  with  great 
admiration  the  undiluted  element,  it  must  put  it  down  to  their 
misfortune  as  well  as  their  fault. 

He  had  never  heard  but  one  objection  to  Edinburgh,  and 
that  was  that  during  the  spring  they  were  troubled  with 
east  winds  :  but  an  old  friend  of  his,  now  gone  to  his  rest, 
who  had  resided  some  years  there  and  also  in  Liverpool, 
assured  him  the  east  wind  here  was  the  worst  of  the 
two.  That  might  be  so,  seeing  that  Liverpool  was  the 
furthe>t  east  and  got  the  first  pull  of  those  genial  breezes  ; 
however,  Edinburgh  would  not  grudge  them  that  proud 
pre-eminence.  He  asked  them  therefore  to  come  to  the 
north  and  bring  their  sunny  southern  warmth ;  he  invited 
them  from  the  east  to  the  west  to  bring  some  of  that 
proverbial  wisdom  so  characteristic  of  the  wise  men  of  the 
east,  and  in  which  they  of  the  west  were  supposed  to  be 
so  deficient.  Above  all,  he  asked  them  to  do  their  duty  and 
come  to  Scotland  to  inspect  that  healthy  infant — which 
maintained  a  vigorous  vitality  in  the  eye  of  the  north  wind, 
though  far  from  home  and  languishing  for  another  parental 
smile — the  Scottish  Section  of  this  Society. 

Mr.  J.  Staxlf.y  Muir  (Hon.  Secretary  of  the  Scottish 
Section)  seconded. 

Mr.  H.  BarxNKii  (Liverpool)  then  proposed,  and  Mr. 
Manning  I'rkntice  (Stowmarket)  seconded,  that  the 
invitation  of  the  Scottish  Section  be  accepted. 

The  Prisidknt  put  the  motion,  which  was  carried 
unanimously. 

The  Prf.sidknt  expressed  the  thanks  of  the  meeting  to 
the  authorities  of  the  college  for  the  kind  reception  they 
had  given  the  mjembcTs,  and  placed  rooms  at  their  disposal. 

Mr.  E.  C.  C.  Stanforu  seconded,  and  the  President 
then  put  the  motion,  which  was  carried  by  acclamation. 

The  meeting  then  adjourned. 

After  the  meeting  the  members  inspected  the  Victoria 
Buildings,  the  Chemical,  Engineering,  Physical,  and 
Xatural  History  Departments  of  L^niversity  College,  and 
the  Boyal  Infirmary  adjoining. 

Afternoon  tea  was  also  served. 

SoiRlCE    IN    THE    WaLKKII    ArT    GaLLERY. 

In  the  evening  a  convrrsazirmr  was  given  in  the  Walker 
Art  Gallery  in  honour  of  the  visitors,  for  whose  aci^ommo- 
dation  the  whole  suite  of  rooms  was  thrown  open.  Mr. 
Henry  Brunner  (Chairman  of  the  Liverpool  Section), 
together  with  the  President,  received  the  guests  in  the 
fountain-room,  and  during  their  arrival  the  Bijou  Naval 
Orchestra,  under  the  conductorship  of  ^Ir.  .T.  W.  Collinson, 
played  selections  of  music  in  the  vestibule,  while  the 
Euterpean  (Ladies)  Band,  directed  by  Miss  Annie  Scott, 
performed  in  the  concert-room.  From  9.30  to  11.30 
dancing  was  engaged  in  to  the  music  of  the  Bijou  Naval 
Orchestra,  and  the  permanent  collection  of  pictures,  statues, 
&c.,  including  those  recently  presented  by  Sir  John  Gilbert, 
li.A.,  and  the  Roscoe  collection,   afforded  the  ladies  and 


gentlemen  present  a  rich  artistic  treat.  The  reception- 
room  was  ornately  draped  in  the  .Japanese  style,  and  the 
fountain  looked  pretty,  llhimlnated  as  it  was  by  "Fairy"" 
Hiihts  of  various  colours.  Ail  the  beautif  id  plants  and  flowers 
which  lent  such  grace  to  the  rooms  were  kindly  given  by 
Mr.  J.  T.  Brunner,  M.P.,  having  been  sent  from  his  con- 
servatories at  Druid's  Cross.  The  arrangements  were  well 
carried  out,  and  gave  nmc'i  satisfaction  to  the  eight  or  nine 
hundred  visitors.  The  artis'es  who  took  part  in  the  concert- 
were  ^liss  Annie  Nelson,  soprano,  and  Miss  Emilie  Scott, 
associate  pianlste.  Trinity  College,  liOndon.  Light  refresh- 
ments were  served. 


SECOXD  DAY.— Thcrsdat,  Jui.r  13. 

The  Visits  to   Works  on  the  Mkr*ey  xxn 
Elsewhere. 

In  describing  briofl\'  the  various  visits  to  works,  no  better 
arrangement  of  the  whole  subject  can  be  thought  of  than 
that  of  the  scheme  so  admirably  conceived  and  as  admirably 
carried  out  by  the  Local  Sv'cretary,  Dr.  C  A.  Kohn  and  his 
colleagues.  For  the  morning  of  Thursday,  the  second  day 
of  the  visit,  four  excursions  wore  arranged,  and  over  these 
were  placed  as  leaders,  the  gentlemen  whose  names  are  given 
below.  Four  excursions  were  also  similarly  arranged  for 
the  afternoon. 

MoKNiNo. — 1.  Works  of  the  United  Alkali  Co., 
Limited,  Widnes. 

E.fcursiuu  A. — Lender:  Percy  Bateson,  Esq. 

The  visitors  to  Widnes,  about  80  in  number,  inspected  two 
important  bi-anches  of  this  gigantic  association,  which  were 
formerly  owned  b}'  Messrs.  E.  SuUiwm  and  Co.,  and 
G.  Pllklngton  and  Co.  They  were  met  by  Mr.  Joseph 
Morrison,  the  District  Manager  of  the  United  Alkali 
Company,  who  had  arranged  with  the  sub-managers  and 
chemists  to  conduct  the  party  in  groups  over  certain  of  the 
local  works.  At  Messrs.  Sullivan's  norks  the  process  first 
inspected  was  the  Hargreaves'  process,  where  the  apparatus 
for  the  preparation  of  the  salt  and  its  subsequent  transfor- 
mation into  salt-cake  (sulphate  of  soda)  was  explained. 
Afterwards,  the  old  process  for  the  manufacture  of  salt-cake 
was  exhibited  and  explained.  The  revolving  furnaces  for 
converting  the  sulphate  of  soda  into  alkali  attracted  general 
attention  and  interest.  In  passing,  attention  was  also  drawn 
to  a  magnificent  blowing  engine  built  by  the  well-knowu 
firm  of  Messrs.  Walker,  of  Wigan. 

At^Iessrs.  Pllklngton's  works  the  manufacture  of  caa5>tie 
soda  and  bleaching  powder  was  explained  and  illustratedjand 
also  the  process  invented  by  the  late  Walter  Weldou,  FrR.S.,. 
for  the  recovery  of  the  manganese,  by  means  of  \Thich 
process  most  of  the  bleaching  powder  is  still  manufactured 
at  the  present  time. 

Finally,  the  process  recently  introduced  by  Mr.  A.  M. 
Chance  for  the  recovery  of  sulphur  from  alkali  waste  wa* 
explained,  particular  attention  being  drawn  to  the  total 
absence  of  odour  of  sulphuretted  hydrogen  even  in  the 
earbonating  house,  where  21  large  vessels,  which  are 
connected  together  by  an  elaborate  system  of  pipes  and 
valves,  contained  that  gas  under  a  pressure  of  45  lb.  per 
square  inch. 

The  party  then  adjourned  to  luncheon  to  the  Central 
Hotel,  Widnes,  to  which  the  members  thereof  were  cordially 
invited  by  the  Mayor  of  Widnes,  ]\[r.  F.  H.  Gossage,  J. P. 

In  course  of  the  luncheon  the  Mayor  proposed  as  a 
toast,  "  Success  to  the  Society  of  Chemical  Industry,' 
during  which  he  referred  to  himself  as  the  first  mayor  of 
the  youngest  borough  in  the  kingdom,  and  added  that  since 
Widnes  might  be  regarded  as  the  birthplace  of  the  Society, 
its  members  were  now  welcomed  to  that  birthplace. 

The  President,  Sir  John  Evans,  offered  the  best  thanks  of 
the  members  of  the  Society  for  the  kind  entertainment  and 
hospitable  reception  accorded  to  them  that  day,  and  pro- 
posed the  health  of  the  jNIayor,  a  toast  which  was  duly 
honoured  and  acknowledged. 
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Lunch  beinp  eiifled,  a  small  party  inspected  the  Central 
Laboratory  Buildiofrs  recently  erected  by  the  United  Alkali 
Co.  and  presided  over  by  Dr.  F.  Ilurter,  the  chemist  of  the 
Alkali  Union.  These  well-appointed  analytical,  general, 
and  physical  laboratories  excited  general  interest,  more 
paiticuiarly  the  convenient  electrical  arrangements  devised 
by  Messrs.  Siemens  for  electro-chemical  research. 

.Some  of  the  W'idnes  party  then  returned  to  Liverpool, 
whilst  others  went  on  to  I'rescot. 

2.  ^[essrs.  Lever  Brothers  "  Si:xLiGnT"  Soap  Works. 
Excuraion  B. —  Leader  :  Henry  Brunner,  Esq. 

About  100  members  formed  a  party  to  visit  these  well- 
known  works,  the  property  of  Messrs.  Lever  Brothers, 
Limited.  The  party  was  met  at  Bebbington  Station  and 
conveyed  in  wagonettes  to  the  works,  where  a  reception 
was  accorded  it  by  ilr.  \V.  IL  Lever,  Mr.  J.  D.  Lever,  and 
Mr.  Lever,  senr. 

The  company,  in  parties  of  20,  were  taken  over  the 
extensive  works  by  the  principals  of  the  firm  and  leading 
emploves,  and  were  shown  all  the  various  processes  of 
soap-making.  They  were  also  taken  through  the  printing, 
box-making,  and  other  departments  connected  with  the 
works. 

The  area  covered  by  this  large  factory,  with  its  subsidiary 
works  at  Port  Sunlight,  covers  no  less  than  86  acres.  There 
are  no  less  than  38  soap  pans  for  the  soap-boiling  processes, 
Lind  of  steam  boilers,  19  large  ones  and  8  of  a  lesser  size. 

As  to  the  number  of  workpeople,  there  are  950  in  the 
works,  this  number  including  about  400  girls  and  about 
250  in  the  buildings,  &c.  The  soap-making  capacity  of 
the  plant  is  estimated  as  equal  to  the  production  of  1,000 
tons  per  week.  The  impression  left  upon  the  mind  of  an 
observer  was  that  the  most  perfect  organisation  characterised 
the  management  of  this  gigantic  concern.  They  were 
afterwards  shown  the  Gladstone  Hall,  and  then  conducted 
over  the  model  village  erected  by  :Messrs.  Lever  for 
their  employes.  At  the  close  of  the  visit  the  party,  who 
were  hospitably  entertained  by  Messrs.  Lever  Brothers, 
heartily  thanked  the  members  of  the  firm  for  the  courtesy 
extended  to  them. 

Messrs.  L-ever,  intent  on  seeing  their  workers  well  housed 
around  them  and  well  cared  for,  have  largely  added  and 
are  still  adding  to  the  workmen's  dwellings  at  Port  S  uulight, 
which  number"  96.  These  are  occupied  by  eager  tenants  as 
fast  as  they  leave  the  builders'  hands.  At  meal-times 
crowds  of  workpeople  may  be  observed  hastening  towards 
the  Gladstone  Hall,  while  in  the  long  winter  evenings  still 
larger  numbers  may  be  seen  wending  their  way  thither  for 
the  enjoyment  of  "  food  for  the  mind "  in  the  shape  of 
lectures,  concerts,  dramatic  and  other  entertainments.  It 
is  pleasant  to  be  able  to  record  Messrs.  Lever's  opinion 
that  those  efforts  to  foster  a  common  interest  between 
themselves  and  those  they  employ  have  had  the  happiest 
effect  in  raising  in  a  high  degree  and  maintaining  the  esprit 
de  corps  of  their  rank  and  file. 

3.— Messrs.  Laird  Bros.  Shipbuilding  Yard, 

BlEKEXHEAD. 

Excursion  C. — Leader:   A.  H.  Knight,  Esq. 

These  works  were  founded  in  1824  by  William  Laird, 
the  father  of  the  late  John  Laird,  M.P.,  and  since  that  date 
there  have  been  built  here,  including  work  now  in  hand,  600 
vessels,  having  an  aggregate  tonnage  of  over  392,700  tons, 
and  an  aggregate  of  over  378,500  horse-power. 

A  large  portion  of  this  work  has  been  done  for  the 
British,  Foreign,  and  Colonial  Governments.  Many  famous 
and  successful  vessels  of  the  mercantile  marine  have  like- 
wise been  constructed  here.  Special  attention  has  been 
given  to  the  design  and  construction  of  steamers  for  river 
navigation,  some  of  which  have  been  pioneers  in  opening  up 
rivers  that  now  form  important  channels  of  commerce. 

Among  these  steamers  is  included  the  "  John  Eandolph," 
the  first  iron  steamer  even  seen  on  American  waters. 

Among  the  notable  ships  recently  turned  out  are  the 
twin-screw  Atlantic  liner  "  Columbia,"  built  for  the 
Hamburg-American   Steam    Packet   Company,  one  of  the 


fastest  and  most  successful  sliips  in  the  Atlantic  trade ;  and 
the  Chilian  torpedo  gunboats  "  Almirante  Lynch "  and 
"  Almirante  Condell,"  which  have  recently  distinguished 
themselves  in  >everal  naval  engagements  on  the  coast, 
notably  that  which  resulted  iu  the  sinking  of  the  "  Blanco 
Eucalada." 

Ses'cral  twin-screw  channel  steamers  of  exceptional  speed 
have  also  been  turned  out  from  these  works  during  the  last 
few  years,  among  which  may  be  mentioned  the  "  Lynx," 
"  Antelope,"  and  "  Gazelle,"  of  900  tons  and  1,600  indicated 
horse-power,  and  with  a  speed  of  17  knots;  and  also  the 
"  Ibex,"  of  about  1 ,400  tons,  and  4,000  indicated  horse 
power,  with  a  speed  of  20  knots,  for  the  Channel  Island 
service  of  the  Great  Western  Railway  Company. 

The  "  Duke  of  Clarence,"  2,000  tons  and  4,000  indicated 
horse-power,  and  a  speed  of  19  knots,  for  the  Fleetwood 
and  Belfast  service 

H.M.S.  "  Onyx  "  and  "  Renard,"  torpedo  gunboats  of 
900  tons  and  3,500  indicated  horse-power,  have  just  been 
delivered  to  the  dockyard  officials,  and  the  former  has 
satisfactorily  completed  her  trials  at  Sheerness. 

There  is  now  approaching  completion  in  one  of  the 
graving  docks  at  the  Birkenhead  Iron  ^^'o^ks  the  magnificent 
twin-screw  yacht  "  Valiant,"  which  has  been  built  for 
Mr.  J.  K.  Vanderbilt,  of  Xew  York,  and  is  probably  the 
largest  and  most  powerful  private  yacht  in  existence  ;  and 
on  the  slips  are  several  torpedo  cruisers  and  torpedo  boats 
of  different  classes  in  various  stages  of  progress. 

At  ]\[essrs.  Laird's  wharf  on  the  west  f.oat,  near  their 
boiler  works,  are — the  first-class  battleship  H.M.S.  "  Royal 
Oak,"  of  14,300  tons  displacement  and  13,000  indicated 
horse-power,  rapidly  approaching  completion  ;  also  the 
twin-screw  despatch  vessel  "  Minto,"  of  about  1,000  tons 
and  1,850  indicated  horse-power,  for  the  Government  of 
India,  just  ready  to  make  her  trials. 

4.  Messrs.  Cope  Bros.  Tobacco  Factory. 

Excursion  D. —  Leader:  Vri:f.  J.  Campbell  Brown. 

Between  50  and  60  gentlemen,  after  visiting  Messrs, 
Laird's  establishment,  travelled  to  Lord  Nelson  Street  to 
inspect  the  extensive  works  of  Messrs.  Cope  Bros,  and  Co., 
Limited.  They  were  divided  into  two  parties,  and  were 
I  conducted  through  the  various  departments,  where  the 
different  processes  of  tobacco  manufacturing  and  cigar  and 
cigarette  making  were  in  progress.  Great  interest  was- 
evinced  by  the  visitors,  to  many  of  whom  were  revealed  for 
i  the  first  time  the  modes  pursued  in  the  manufacture  of  the 
fragrant  weed.  As  showing  the  extensive  character  of  the 
works,  it  is  interesting  to  state  that  Messrs.  Cope  Bros,  and 
Co;  employ  no  less  than  1,500  workpeople,  1,400  of  whom 
are  girls  and  women,  engaged  in  the  different  occupations 
of  manufacturing  tobacco  from  the  raw  leaf,  the  making  of 
cigars  and  cigarettes,  labelling  boxes,  and  making  paper 
boxes  for  holding  cigarettes.  Other  branches  of  industry 
are  also  carried  out  on  the  premises,  the  firm  doing  all  its 
own  printing,  and  making  the  wooden  boxes  in  which  are 
I  sent  to  distant  parts  the  products  of  the  factory.  It  follows 
I  as  a  matter  of  course  that  snufF  making  forms  a  portion  of 
'  'the  work  of  the  establishment.  A  knowledge  of  the  fact  that 
some  1,200/.  a  day  are  paid  in  duty  on  goods  manufactured 
in  the  works  will  give  some  idea  of  the  extensive  nature  of 
the  firm's  dealings.  Regarding  the  earnings  of  the  girls,, 
the  young  ones  begin  at  4s.  a  week,  and  their  remuneration 
is  gradually  increased  up  to  12.s-.,  while  the  earnings  of  a 
journey  woman  who  is  paid  by  the  day,  average  about  18s. 
Cigar  and  cigarette  makers  are  paid  by  piece.  Their 
earnings  vary  considerably,  according  to  the  ability  of  the 
workers.  One  of  the  cigar  makers,  who  is  very  expert  in  her 
business,  is  said  to  be  able  to  make  as  much  as  34s.  weekly, 
while  some  of  the  cigarette  makers  can  earn  from  20s.  to 
24s.  a  week.  So  far  as  the  hours  of  work  are  concerned, 
the  employes  may  be  considered  to  be  very  fortunately 
circumstanced.  Work  is  commenced  at  nine  o'clock  in  the 
morning  and  concluded  at  six  o'clock,  but  the  women, 
especially  the  married  ones,  do  not,  as  a  rule,  come  in  before 
nine  o'clock,  and  they  are  allowed  to  leave  at  five  o'clock. 
(   Taking  into  consideration    the  meal    hours  and   the  time 
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allowed  for  late  comers  to  put  in  an  appearance,  the  work- 
people here  are  more  favourably  situated  than  if  an  eight 
hours'  day  were  enforced. 

If  any  members  of  this  firm,  which  so  hospitably  received 
our  members,  should  be  curious  to  know  how  far  chemical 
analysis  lends  itself  at  the  present  time  to  ths  assay  of 
tobaccos,  this  curiosity  may  be  satisfied  on  turning  to 
p.  631  of  this  number  of  our  Journal. 

Afterkoon. — 5.  Lancashire  Watch  Co.,  Prescot. 

Excursion  E. — Leaders:  Messrs.    W.  P.   Thompson  and 
A.  Siiietlumi. 

One  contingent  of  the  members  took  advantage  of  the 
opportunity  of  visiting  the  Lancashire  "Watch  Company's 
factory  at  Prescot,  the  finest  of  the  kind  in  the  kingdom. 
About  50  of  the  members  left  Lime  Street  by  special  train 
at  2.55,  and  arrived  in  Prescot  at  a  quarter  past  three. 
(Others  who  had  been  visiting  the  chemical  works  at  Widnes 
were  driven  over  in  wagonettes  to  the  historic  old  town. 
The  party  was  met  at  the  door  of  the  factory  by  Mr.  T.  P. 
Hewitt  (managing  director),  Mr.  Jas.  Hewitt  (secretary'), 
Mr.  C.  J.  Hewitt,  and  Mr.  W.  L.  Hindley  (managers).  The 
party  broke  up  in  sections,  and  each  of  these  gentlemen 
guiding  a  group  conducted  them  all  over  the  extensive 
works,  explaining  the  many  processes  which  the  raw 
material  passes  through  until  it  finally  emerges  as  a  delicate 
timepiece.  The  hundreds  of  girls  and  men  employed  in  the 
works  revealed  a  hive  of  industry  in  marked  contrast  to 
the  slow  and  sluggish  manual  procedure  of  five  years  ago. 
The  gentlemen  and  ladies  first  visited  the  machine  depart- 
ment, where  the  company  make  their  own  tools,  and  a 
marked  feature  of  the  department,  as  showing  how  the 
trade  of  watchmaking  had  gone  to  other  climes,  was  that 
most  of  the  machines  were  of  American  origin.  Next  the 
frame  department  and  the  press  room  were  inspected,  where 
the  blanks  or  discs  for  the  plates,  cocks,  dials,  caps,  and 
wheels  are  stamped  out  of  metal  sheets,  and  where  the  wire 
used  for  pinions,  balance  staffs,  &c.,  is  cut  into  various 
lengths  and  worked  to  the  thousandth  part  of  an  inch.  The 
foarrelling,  pinion,  punching,  and  escapement  departments 
were  all  duly  inspected,  until  the  newer  part  of  the  factory 
was  reached,  where  the  process  of  putting  together  began, 
and  where  the  old  skilled  workmen  of  the  town  come  into 
evidence.  The  timing,  diaUing,  gilding,  and  finishing 
branches  were  all  hurried  through,  as  the  train  for  Liverpool 
was  due  to  return  at  5.20.  The  Messrs.  Hewitt  having 
been  heartily  thanked  for  their  courtesy,  the  visitors  took 
iheir  departure. 

6.  K.M.S.  "  Teutonic  "  and  "  Campania,"  and  the 
Liverpool  Overhead  Electric  Eailway. 

Excursions  G,  H,  and  J. — Leaders  :  3Iessrs.  A.  H.  Knight 
and  W.  ISi orris  Jones. 

The  visits  to  inspect  these  huge  Atlantic  liners  were 
exceedingly  well  attended,  though  of  the  two  the 
*■  Campania "  came  decidedly  in  for  the  largest  share  of 
attention.  With  the  large  party  visiting  this  gigantic 
steamer  were  the  President,  Sir  John  Evans,  and  the 
President-elect,  Mr.  E.  C.  C.  Stanford.  The  company  left 
the  landing-stage  at  three  o'clock  by  the  "  Crocus,"  being 
accompanied  by  the  director  of  the  Cunard  Company, 
Mr.  John  Williamson.  A  pleasant  sail,  in  bright  sunshine, 
and  on  the  smoothest  water,  brought  the  visitors  alongside 
the  mammoth  ocean-liner.  The  stately  propoitions  of  the 
noble  vessel  rose  high  above  the  water,  completely  dwarfing, 
by  comparison,  a  number  of  flats  from  which  she  was 
receiving  her  coal  supply.  Such  a  distance  was  the  deck  of 
the  "  Campiinia  "  from  the  top  deck  of  the  ferry  steamer  that 
the  ordinary  gangway  was  found  to  be  useless,  and  a  much 
longer  one  had  to  be  procured  to  allow  the  passengers  to 
board  her.  The  magnitude  of  the  vessel  was,  of  course, 
the  first  subject  of  comment  and  surprise,  for,  with  her 
length  of  620  feet  and  breadth  65  feet,  it  is  a  veritable 
journey  to  travel  her  decks.  Mr.  Williamson  showed  the 
party  over  the  ship  and  pointed  out  the  many  points  of 
interest  she  possesses  to  landsmen.  The  greatest  admira- 
tion was  expressed  with  the  luxurious  stvle  in  which  the 


state-rooms  are  furnished,  and  also  with  the  completeness 
of  the  accommodation  for  those  crossing  the  Atlantic.  In 
fact  it  was  felt  that  to  go  to  sea  for  a  week  in  such  a  steamer 
would  be  but  to  have  the  feeling  of  living  in  a  hotel  for  a 
week,  with  the  extra  advantage  that  one  had  only,  when  he 
felt  inclined,  to  step  out  of  the  door  of  the  state-room  to 
fill  the  lungs  with  pure  fresh  sea-air.  The  great  triple 
expansion  engines,  of  which  there  are  two  sets,  were 
examined  with  curiosity  and  interest,  and  it  was  explained 
that  each  are  capable  of  exerting  1.5,000  horse-power. 
During  the  afternoon  I'ght  refreshments  were  served  on 
board,  and  shortly  before  five  o'clock  the  party  returned 
home.  Eefore  landing,  Sir  John  Evans,  on  behalf  of  the 
Society,  expressed  to  ^Ir.  Williamson  their  warm  thanks 
for  the  courtesy  and  kindness  the}'  had  so  greatly  enjoyed. 

The  Alexandra  Dock  Grain  Warehovses. 
Leader:  Dr.  T.  L.  Bailey. 

The  visitors  composing  this  party  were  met  by  J.  Christie, 
Esq.,  of  the  Grain  Storage  Company,  at  the  warehouses, 
and  were  shown  the  wonderful  appliances  there  emploj-ed 
for  manipulating  large  quantities  of  grain. 

The  objects  that  were  aimed  at  in  designing  this  granary 
were  : — 1st,  the  greatest  storage  capacity  on  a  given  area 
of  ground  ;  2ud,  economy  of  construction  ;  3rd,  immunity 
from  fire  risk;  4th,  economy  of  labour  in  the  several 
processes  of  discharging  from  ships,  reception  into  the 
granary,  turning  over  to  keep  the  grain  in  marketable  con- 
dition, bagging,  weighing,  and  delivering  into  railway 
waggons  and  into  carts.  The  dimensions  of  the  building  in 
plan  are  240  ft.  by  172  ft.,  within  which  are  contained  250 
hexagonal  bins  of  brickwork,  each  12  ft.  wide  in  the  upper 
portion  by  nearly  80  ft.  deep  inside,  besides  a  large  number 
of  half-bins,  used  exclusively  for  delivery  in  sacks.  The 
total  capacity  of  the  bins  is  56,000  tons  or  2,240,000 
bushels.  The  top  is  covered  over  with  a  fireproof  floor, 
through  which  there  are  manholes  with  raised  lips  for  the 
passage  of  the  grain,  these  being  so  arranged  as  to  prevent 
water  from  getting  into  the  bins  in  the  event  of  the  floor 
being  flooded. 

The  grain  is  lifted  from  barges  in  the  docks  by  four 
elevators  at  the  dock  side,  and  is  conveyed  to  the  granary  on 
bands  running  in  subways  under  the  quay  and  Kcgeut  Road. 
The  grain  is  dredged  from  the  held  of  the  barges  by  the 
elevators,  lifted  43  ft.,  and  delivered  into  a  receiving  hopper, 
from  which  it  is  again  lifted  32  ft.  by  a  second  elevator 
inside  the  tower,  where  it  is  delivered  into  a  second  receiving 
hopper.  Thence  ic  flows  by  gravity  into  a  weighing  hopper 
below,  which  weighs  2  tons  at  a  time  and  delivers  into  a 
distributing  hopper  beneath.  This  hopper  holds  grain 
enough  to  maintain  a  continuous  feed  to  the  carrying  bands, 
and  is  at  the  same  time  of  sufficient  capacity  to  receive  the 
intermittent  deliveries  from  the  weighing  hopper. 

When  it  is  desired  to  deliver  the  grain  into  the  dock-side 
sheds,  instead  of  into  the  bins,  it  is  discharged  either  through 
spouts  from  the  top  of  the  inside  elevator  or  from  the 
distributing  hopper.  Portable  bands  supported  on  trestles 
are  used  for  conveying  it  to  the  point  of  storage  on  the 
floors  of  the  sheds.  At  Xo.  2  Alexandra  Branch  Dock 
there  are  two  simihir  towers  with  elevators  and  other 
appliances,  each  of  100  tons  nominal  lifting  power  per  hour, 
but  capable  in  practice  of  discharging  and  weighing  at  the 
rate  of  145  tons  per  hour. 

The  carrying  power  of  the  delivery  band  for  the  delivery 
of  grain  to  vessels  is  50  tons  per  hour,  and  the  total  length 
1,270  feet;  or  nearly  one-quarter  of  a  mile.  The  granary 
is  lighted  throughout  by  electricity. 

The  Liverpool  Overhead  Railway. 

Ample  facilities  were  afforded  the  visitors  for  inspecting 
this  splendid  piece  of  electrical  engineering,  and  the 
following  condensed  description  of  the  electrical  plant  may 
now  be  interesting. 

A  Dsscription  of  tlic  Electrical  Plant. 

This  electrical  plant  has  been  designed  and  manufactured 
by   the    Electric    Construction    Corporation,    Limited,    of 
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liondon   and    Wolverhampton,   under    the   supervision   of 
Mr.  Thomas  Parker,  the  Works  Director. 

The  construction  of  the  line  and  its  equipments  have 
been  carried  out  under  the  direction  of  Sir  Doujjlas  Fox 
and  Mr.  .1.  H.  Cireathead,  the  engineers  of  the  Overhead 
liaihvay  Company. 

The  railway  itself  consists  of  an  iron  structure  carrying  a 
double  line  ot  rails  of  the  ordinary  standard,  4  ft.  8}  in. 
gauge,  ninnin<r  for  a  distance  of  six  miles  along  the  docks, 
for  a  greater  part  of  its  length  over  the  existing  Dock 
Uaihvay,  giving  a  clear  heailrooni  under  the  girders  of 
10  feet' 

Fourteen  stations  give  the  necessary  facilities  for  faking 
up  and  setting  down  passengers,  the  maximum  distance 
between  any  two  stations  being  1,200  yards  and  the 
minimum  3liO  yards. 

The  generating  station  is  at  the  liramley  Moor  Dock, 
adjoining  the  railway  and  about  the  centre  of  its  length. 
Six  Lancashire  boilers  (30  ft.  by  8  ft.)  supply  the  necessary 
steam  at  120  lb.  pressure. 

The  engine  house  contains  four  main  engines  of  the 
horizontal  coupled  compound  type,  each  capable  of  indicat- 
ing 400  horse-power. 

Each  of  the  main  engines  drives,  by  means  of  cotton 
ropes,  an  Elwell-Parker  Shunt  Wound  Two-pole  Dynamo, 
giving  an  output  of  .jOO  volts  47o  amperes  at  400  revolutions 
per  minute  :  the  machines  have  drum  armatures  and  magnets 
of  the  double  horse-shoe  type,  fixed  vertically. 

The  main  switchboard  is  of  a  very  sivnple  character,  each 
dynamo  has  its  own  voltmeter  and  is  connected  up  through 
an  ammeter  to  a  double-pole  automatic  magnetic  cutout, 
which  al<o  takes  the  place  of  a  switch ;  from  the  cutout 
connections  are  made  to  a  pair  of  omnibus  bars,  into  Mhich 
all  the  machines  feed  in  parallel.  Multiple  contact  switches 
and  resistance  coils  in  the  field  circuit  of  each  machine 
regulate  the  electro-motive  force.  Between  the  omnibus 
tars  and  the  main  cables  going  out  to  the  line,  ?.  large 
automatic  magnetic  cutout  is  inserted,  carrj-ing  the  whole 
current. 

The  motors  on  the  line  draw  their  supply  of  current  from 
steel  conductors  laid  in  between  the  ordinarj'  rails  carried 
upon  pot  insulators,  these  in  their  turn  being  supported  by 
wood  cross-sleepers.  The  surface  of  the  conductor  is 
about  1  in.  higher  than  the  top  of  the  ordinary  rail ;  at 
the  cross-over  roads  the  conductor  is  bent  so  as  to  run 
parallel  for  a  short  distance  with  the  ordinary  rails,  but 
leaving  suflBcient  clearance  to  prevent  arcing  across  the 
collector  -when  passing  over  bridges  across  from  the 
conductor  on  one  side  to  that  on  the  other  side  of  the  rail. 

The  return  circuit  from  the  motors  is  completed  through 
the  can'iage  wheels  and  ordinary  rails,  the  latter  being 
electrically  jointed  across  the  fish-plates. 

The  centre  steel  conductors  on  up  and  down  roads  are 
electrically  connected  at  each  of  the  13  cross-over  roads, 
as  are  also  the  ordinary  i-ails,  thus  making  a  network  of 
the  conductors  and  removing  the  chance  of  one  faulty 
connection  interfering  with  the  working  of  the  line. 

The  collectors  consist  of  cast-iron  shoes  12  in.  in  width 
loosely  hinged  from  an  insulated  block  on  one  bogie  of 
"each  carriage. 

In  addition  to  the  ordinary  hand  brakes  Westinghouse 
air  brakes  are  also  fitted,  a  supply  of  compressed  air  for 
working  them  bemg  carried  by  a  receiver  under  each 
carriage  ;  the  receivers  are  charged  at  the  north  terminal 
station,  where  an  air-compressing  plant  is  erected. 

Each  train  has  two  motors,  one  fitted  on  the  leading 
bogie  of  the  first  carriage,  and  the  other  on  the  trailing 
bogie  of  the  second  carriage.  The  armatures  are  of  the 
drum  type,  mounted  directly  upon  the  axles,  the  magnets 
being  series  wound,  of  the  double  horse-shoe  type,  supported 
by  two  bearings  on  the  axle,  and  also  by  a  special  an-ange- 
ment  of  springs  at  the  end  cf  the  magnets  from  the  bogie 
framework. 

When  stationary'  and  a  current  of  80  amperes  is  passed 
through  the  motor  there  is  a  torque  effort  on  the  rim  of  the 
wheels  of  l.OCO  lb.,  or  with  100  amperes  of  1,400  lb. 
The  dimensions  and  winding  have  not  been  arranged  to 
give  the  maximum  efliciency  at  full  load  and  speed,  as 
only  for  a  ^ery  few  minutes  each  journey  will  full  speed 


be  attained,  most  of  the  time  being  employed  in  starting 
and  accelerating  the  train ;  the  maximum  speed  attained 
by  the  motors  will  be  .'?0o  revolutions  per  minute,  equivalent 
to  a  train  speed  of  3o  miles  per  hour.  The  carriages  are 
lit  with  incandescent  lamps,  supplied  with  current  from 
the  centre  steel  conductor,  the  same  as  the  motors. 

All  the  stations  are  lit  with  incandescent  lamps  supplied 
frDm  accumulators  fixed  under  the  jdatforms  ;  these  accumu- 
lators aUo  supply  current  for  working  the  automatic  electric 
signals,  which  are  operated  by  the  trains  themselves.  The 
accumulators  are  charged  in  series  from  the  main  dynamos 
at  500  volts. 

The  generating  plant  is  capable  of  running  a  three 
minutes'  service  of  trains  over  the  whole  length  of  line, 
each  train  comjjleting  the  journey  of  six  miles  in  30  minutes, 
including  a  stop  at  all  of  the  14  stations. 

The  trains,  complete  with  motors  and  full  complement 
of  passengers,  weigh,  approximately,  40  tons  each. 

B.\NQrKT    AT    TUK    AdELPHI    HoTKL. 

The  annual  dinner  of  the  Society  was  held  in  the  Adelphi 
Hotel,  under  the  presidency  of  Sir  John  Evans,  K.C.B. 
160  members  and  friends  sat  down.  During  the  proceedings 
selections  of  music  were  rendered  by  Mr.  Josef  Cantor's 
Glee  Party. 

The  PitEsiDKXT  proposed  "  The  Queen,"  which  was  duly 
honoured. 

Principal  Rkxdall,  in  submitting  '•  The  Societ}-  of 
Chemical  Industry,"  said  he  rejoiced  that  the  .Society  was 
increasing  in  numbers  and  importance,  and  he  was  delighted 
to  hear  that  they  were  treading  closely  on  the  heels  cf  the 
men  of  science  in  Germany.  Liverpool  certainly  owed 
much  to  chemistry,  directly  and  indirectly,  and  he  would 
venture  to  think  that  the  commerce  of  Liverpool  and  those 
engaged  in  great  chemical  industries  were  doing  more  than 
any  other  class  to  redeem  Liverpool  from  the  aspersion,  if 
such  it  was,  that  it  was  a  mere  port.  Those  of  her  citizens 
who  were  engaged  in  chemistrj-  were  amongst  the  most 
liberal,  enlightened,  and  public-spirited  in  the  promotion  of 
gi-eat  public  movements  ;  and  therefore  it  was  perhaps  that 
if  Liverpool  could  not  claim  to  be  the  actual  parent  of  this 
great  Society,  at  least  it  had  been  one  of  the  most  effective 
nursing  mothers  which  had  brought  the  Society  to  the 
position  which  it  now  enjoyed. 

Sir  Jonx  EvAxs,  in  responding,  said  he  was  glad  to  think 
that  during  his  year  of  ofiice  the  interests  of  the  .Society 
had  not  gone  back,  and  he  hoped  that  the  incoming  Council 
would  take  into  consideration  some  suggestions  which  he 
thought  might  be  of  advantage.  He  passed  from  among 
them  as  President,  but  he  should  always  retain  a  warm 
interest  in  the  proceedings  of  the  Society.  They  must 
not  be  regarded  as  a  strictly  scientific  chemical  society, 
but  they  united  those  engaged  in  various  industries  under 
one  common  bond  of  union,  and  it  was  one  which  was 
calculated  to  promote  a  good  understanding  among  those 
engaged  in  competing  businesses,  but  still  further  in  those 
engaged  in  commercial  pursuits  throughout  the  country. 
It  was  a  Society  which  was  of  great  public  service,  and 
he  trusted  that  it  might  long  continue  and  flourish. 

Mr.  E.  C.  C.  St.an'FOKD,  in  proposing  the  toast  of  "  The 
Trade  and  Commerce  of  Liverpool,"  said  that  he  had  the 
greatest  possible  admiration  for  the  artist  who  had  arranged 
the  port  or  menu  side  of  the  programme,  and  for  what  we 
had  received  we  ought  to  be  profoundly  thankful ;  he  could 
not,  however,  admire  the  gentleman  who  had  devised  the 
starboard  or  toast  side  ;  he  must  use  nautical  terms  in  the 
port  of  Liverpool.  He  knew  nothing  whatever  about 
the  trade  and  commerce  of  Liverpool,  and  perhaps  that 
Avas  the  reason  he  had  been  so  suddenly  called  upon  to 
propose  it,  or  perhaps  it  was  thought  that,  like  the  Yankee, 
if  he  didn't  know  any  facts  he  "  kin  make  them."  He 
could  only  therefore  speak  as  a  visitor.  The  President  had 
suggested  that  he  might  get  a  hint  from  the  city  motto, 
but  he  found  that  was  something  about  leisure,  and  had 
nothing  to  do  with  commerce.  Xo  one,  however,  could 
visit,  as  they  had  that  day,  the  overhead  railway,  and  see 
those     magnificent     docks,    and     that    noble    vessel    the 
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"  Campania,"  without  acquiring  some  idea  of  the  enormous 
bulk  of  the  trade  of  Liverpool,  and  the  gigantic  steamers 
required  to  carry  its  merchandise  abroad.  Liverpool  was 
the  great  distributing  centre  of  the  alkali  trade,  always 
associated  with  Widnes,  where  they  had  been  so  hospitably 
entertained  to-day  ;  that  wonderful  town  which  enjoyed  an 
atmosphere  and  a  climate  of  its  own,  and  manufactured  on 
the  spot.  The  Mayor  had  informed  them  that  among  its 
other  great  manufacturing  advantages  it  had  the  cheapest 
gas  supply  in  the  kingdom — he  meant,  of  course,  coal-gas  ; 
he  believed  some  other  gases  were  distributed  without 
money  and  without  price.  Xot  much  had  been  said  about 
its  importance  as  a  residential  town,  but  he  could  not 
imagine  a  more  delightful  place  for  any  man  who  was  fond 
of  sulphur.  He  understood  there  was  no  municipal 
objection  to  his  taking  it  in  the  pure  state  before  breakfast 
mixed  with  treacle,  and  he  could  finish  off  at  night  with 
that  delightfully  aromatic  combination  with  hydrogen, 
which  he  thought  must  be  his  Satanic  Majesty's  pet 
perfume.  He  was  told  that  the  climate  of  Widnes  was  so 
particularly  healthj-  that  there  were  very  few  microbes  left 
there,  and  the  few  that  were  left  had  the  wisdom — no  doubt 
derived  from  the  Society  of  Chemical  Industry — of  going 
about  provided  with  respirators.  They  all  owed  a  deep  debt 
to  Widnes,  as  it  was  the  birthplace  of  this  Society.  If, 
liowever,  so  far  he  had  only  shown  his  ignorance  of  "  The 
Trade  and  Commerce  of  Liverpool,"  he  would  qualify  it  by 
coupling  the  toast  with  the  name  of  a  gentleman  who  knew 
all  about  it — Mr.  E.  K.  ^Sluspratt — a  former  president  of  the 
Society,  a  name  long  connected  with  the  alkali  industry, 
and  well  and  honourably  known  throughout  the  world. 
Mr.  ^luspratt  still  took  a  most  active  part  as  a  director  of 
that  great  United  Alkali  Co.,  the  works  and  the  manage- 
ment of  which  they  had  all  so  much  admired  that  day. 
He  had  always  given  the  Society  of  Chemical  Industry  the 
credit  of  the  inception  of  that  colossal  undertaking,  in 
bringing  the  alkali  makers  together  in  the  first  instance, 
and  he  invited  Mr.  JIuspratt  in  his  reply  to  say  if  he  had 
not  been  correct  in  that  surmise. 

Mr.  E.  K.  ]\lLSPHATr,  in  responding,  remarked  that  he 
was  not  going  to  inflict  upon  them  a  history  of  the  trade 
and  commerce  of  Liverpool,  because  he  would  have  to  give 
them  an  array  of  figures  showing  the  enormous  growth  of 
that  commerce  during  this  century.  They  need  not  fear  that 
their  trade — the  great  Atlantic  steam  trade — would  be  taken 
away  from  them  and  go  over  to  Southampton  so  long  as 
they  had  prosperit}-  in  the  chemical  and  alkali  industry  of 
this  immediate  neighbourhood.  The  magnificent  ship  the 
"  Campania,"  which  they  had  visited  that  day,  and  the 
"Teutonic."  very  often  bore  across  tbo  ocean  the  products 
of  their  industry.  The  products  of  their  industry',  to  a 
certain  extent,  enabled  the  Atlantic  steam  trade  to  bear  the 
competition  of  nearly  every  other  port  of  the  world.  He 
might  also  say  that  so  long  as  they  had  enterprising  citizens 
in  this  city  connected  with  their  trade — and  he  was  glad  to 
say  that  they  had  them  still  with  them — they  would  be  able, 
by  the  application  of  science  in  dredging  the  bar  of  the 
Mersey,  to  compete  with  other  ports  by  enabling  the  Atlantic 
steamers  to  come  in  at  any  state  of  the  tide.  He  would 
briefly  indicate  a  few  of  the  connections  between  the 
chemical  industry  and  the  trade  of  this  port.  When  soda- 
ash  was  first  matle  in  this  town  it  encouraged  the  manufac- 
ture of  soap  in  the  locality.  The  soap  with  the  soda-ash 
gave  a  great  stimulus  to  the  trade  in' palm  oil  with  the  West 
Coast  of  Africa.  Then  they  brought  into  the  ^Mersey,  but 
not  into  Liverpool,  quantities  of  pyrites  from  Spain,  and  to 
Spain  they  sent  in  return  large  quantities  of  the  manufac- 
tured article — caustic  soda.  They  would  therefore  observe 
that  there  was  a  reciprocal  relation  between  thematui^acture 
of  these  articles  and  the  trade  of  the  port.  Mr.  Stanford 
was  correct  in  stating  that  Widnes  was  the  birthplace  of 
that  Society;  he  was  also  correct  in  his  surm'si  as  to 
the  origin  of  the  T'nited  Alkali  Co.  The  very  first  idea 
of  the  origination  of  that  Society  aros3  amongst  some 
gentlemen  of  Widnes,  and  the  bri  igirg  together  of  thoss 
gentlemen  at  the  time  the  Society  was  originated  enable! 
them  to  exchange  views,  and  this  eventually  resulted  in  the 
formation  of  the  United  Alkali  Company.  They  had 
in  the  service  of    that  company  ^Ir.   Carey,   their   secre- 


tary, who  was  one  of  those  who  initiated  the  Society.  They 
had  also  iJr.  Hurter,  who  had  furnished  the  Society  with, 
some  of  the  ablest  papers  which  had  been  brought  before 
it.  They  might  take  the  credit  to  themselves  in  Widnes 
and  Liverpool  for  having  done  something  towards  founding 
a  Society  which,  he  was  glad  to  say,  now  took  the  foremost 
position  amongst  such  societies.  In  fact,  it  was  unique  in 
the  way  it  united  science  with  practice.  .  The  journal  they 
published  had  no  competitor  in  the  world.  Although  some 
10  or  l.j  Acars  ago  there  was  no  journal  in  this  country, 
and  there  were  numbers  of  journals  in  Germany,  they  had 
now  in  P^ngland  produced  a  journal  which  surpassed  those 
of  any  other  kingdom.  They  knew  ihat  the  commerce 
of  Germany  had  increased  enormously  of  late  yeara, 
and  that  if  England  was  threatened  with  any  serious 
corni)etition,  it  was  from  that  country.  And  why  r  Because 
German}-  was  the  first  to  recognise  the  absolute  dependence 
of  success  in  industry  upon  the  application  of  science. 
England  had  followed  in  her  footsteps,  and  he  trusted  that 
the  great  enterprise  which  had  always  been  one  of  the 
characteristics  of  Englishmen  would  enable  them  in  the 
future  to  compete  successfully  with  their  Teutonic  rivals. 
He  trusted  also  that  the  Society-  would  continue  to- 
prosper,  and  that  it  would  go  on  diffusing  that  knowledge 
among  those  engaged  in  chemical  industries  which  would 
enable  them  in  the  future  to  take  the  lead  as  they  had  ia 
the  past. 

Mr.  Henry  Buvxxeu  proposed  the  toast,  '•  «.)ur  Guests."" 

ilr.  T.  P.  Hewitt,  of  the  Prescot  VN'atcr  Factory^ 
responded. 

'Sir.  TviiKR  asked  the  meeting  to  thank  heartily  ih<j- 
Committee  uf  the  Liverpool  Section,  and  those  who  had 
made  arrangements  for  the  meeting,  coupling  with  this  the 
name  of  Dr.  Kohn. 

The  toast  was  drunk  with  musical  honours. 

Dr.  IvoHN  replied,  after  which  the  President  vacated  tho 
chair. 


THIRD  DAY.— FniDAY,  .Jilt   14tm. 

Visit  to  Manchester  Ship  Canal  and  Northwich. 

Leuih-r  :  Henri/  Druimer,  Esq. 

Of  the  numerous  excursions  organised  for  the  edificatioD 
of  the  members,  none  probably  proved  more  attractive  or 
enjoyable  than  the  trip  up  the  Manchester  Ship  Canal  and 
the  visit  to  the  salt  mines  at  Northwich.  Owing  to  the 
large  number  of  applications  for  tickets  it  was  found 
necessary  early  in  the  week  to  give  notice  to  the  members 
that  the  excursionists  would  have  to  be  divided  into  two 
parties.  This  was  accordingly  done,  and  half-past  nine 
o'clock  on  Friday  morning  each  party  set  off  for  the  heart 
of  the  Cheshire  salt  industry,  one  by  special  train  from 
Lime  Street  Station,  and  the  other  by  steamer  from  the 
Landing  Stage,  vi;i  Eastham  and  the  Ship  Canal.  The  train 
party  on  arriving  at  Xorthwich  was  subdivided,  one  portion 
proceeding  in  four-in-hand  brakes  to  the  Adelaide  Rock 
Salt  ^line  at  Marston,  and  the  other  walking  to  the  Baron's 
(^uay  Kock  Salt  ^line,  permission  for  the  inspection  of 
which  had  been  kindly  granted  by  the  directors  of  the  Salt 
Union.  The  mines  had  been  prettily  illuminated  for  the 
occasion  with  candles,  which  were  so  arranged  as  to  form 
very  tastefid  designs.  While  the  visitors  were  inspecting 
the  workings  a  number  of  shots  were  fired  in  order  to  let. 
them  see  how  the  blasting  operations  were  conducted.  The 
effect  produced  was  similar  to  severe  thunder,  the  reverbe- 
rations lasting  for  several  seconds  after  the  firing  of  the 
shots.  The  Adelaide  mine  covers  an  area  of  1 5  acres,  and 
the  workings  are  330  ft.  below  ground,  the  average  height 
being  2o  ft.  Some  6.). 000  tons  represent  the  annual  outpui 
of  the  mine,  the  average  purity  of  the  rock  salt,  which  is 
used  chiefly  for  chemical  and  agricultural  purposes,  being 
stated  to  be  95  per  cent.  It  is  estimated  that  the  rock  in 
this  one  mine  alone  will  last  for  many  years  to  come.  The 
rock-salt  area  in  the  Xorthv.-ich  district  is  about  two  miles 
in  lengtli  and  the  same  distance  in  width.  Experimental 
boring  has  been  carried  on  at  the  Adelaide  mine,  and  a 
depth  of  2,010  ft.  attained,  but  beyond  finding  rock  salt  of 
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an  inferior  quality  1 5  or  20  yanls  below  the  present  work- 
ings, nothing  was  discovered  of  any  note.  I'he  locality  of 
the  mine  i»,  O'vinj;  to  subsidence,  largely  inundated  with 
water  at  spots  wlieru  mines  stood  yeiirs  ago,  and  which  'M> 
yeaiH  ba>k  were  level  with  the  surrouiidinf'  country.  A 
huge  lake  has  been  formed  in  one  of  these  i>laces,  the  water 
being  about  10  yards  in  depth,  and  this  notw  ith<itaiiding 
that  some  huLdrcd>  of  thousand  tons  of  earth  from  the 
excavations  at  the  Liverpool  Docks  and  the  Manchester  Ship 
Canal  have  been  p()un;<l  into  it.  Within  the  last  two  or 
three  years  the  Salt  I'nion  have  lost  large  sums  in  conse- 
quence of  the  sinking  and  demolition  of  works  in  the  locality 
■of  this  lake.  One  set  of  works  alone,  which  have  come 
-down  in  that  jieriod,  represented  an  outlay  of  20,000/.  The 
<limcusions  and  out[)ut  of  the  Baron's  (^uay  mine  are  some- 
what similar  to  tlie  Adelaide  mine,  but  beinqf  situate  in 
Northwich  it  ha>  a  frontage  to  the  IJiver  Weaver.  The 
visitors,  after  spending  upwards  of  an  hour  in  the  mines, 
met  at  the  liaron's  (^uay  wharf,  where  luncheon,  hospitably 
provided  on  a  sumptuous  scale  liy  Messrs.  Brunuer,  Mond, 
and  Co.,  was  partalten  of  in  a  martpice.  At  the  conclusion 
■of  the  repast  Mr.  E.  K.  Mus[iratt  expressed  to  the  Salt 
I'uion  the  thanks  of  the  company  for  having  opened  the 
mines  for  their  inspection.  Mr.  Thomas  Ward,  J.l*.,  replied 
on  behalf  of  the  Salt  Tnion.  Dr.  I'erkin  next  proposed  a 
vote  of  thanks  to  Messrs.  Brunuer,  Mond,  and  Co-  for  their 
kindness  in  providing  the  luncheon,  and  the  toa>ts  to  the 
various  parties,  which  were  very  cordially  drunk,  were 
responded  to  for  the  firm  by  Mr.  Ludwig  Mond,  F.K.S.,  on 
one  occasion,  and  on  another  by  Mr.  Edward  Miluer. 

Mr.  Thomas  Ward  subsequently  conducted  a  party  of 
the  excursionists  over  the  salt  museum  at  the  Brunner  Free 
Library,  and  also  pointed  out  what  to  strangers  to  Xotth- 
Avich  are  some  of  the  interesting  features  of  the  town. 
These  consist  mainly  in  houses  which  have  cither  partially 
subsided  into  the  earth  or  have  lost  their  perpendicular 
bearing,  and  in  dwellings  and  other  buildings  which,  owing 
to  the  same  cause — the  sinking  of  the  ground — have  been 
reduced  to  ruins.  The  journey  home  along  the  River 
Weaver  and  the  Ship  Canal  was  commenced  at  half-past 
two,  and  proved  a  most  delightful  trip.  The  party,  which 
travelled  to  Northwich  b}-  boat,  arrived  at  their  destination 
shortly  before  two  o'clock,  and  after  partaking  of  puncheon 
proceeded  to  view  the  Baron's  Quay  and  Adelaide  mines. 
They  returned  to  Liverpool  by  special  train  in  the  evening. 
The  visitors  were  all  loud  in  their  praises  of  the  excellent 
arrangements  made  for  the  outing  and  the  hospitality 
extended  to  them. 

The  Smokix(;  Concert. 

In  the  evening  some  GO  or  70  members  of  the  Society 
attended  a  very  enjoyable  smoking  concert  given  for  their 
•entertainment  at  the  Keform  Club,  Dale  Street,  Mr.  H. 
Wade  Deacon,  chairman  of  the  club,  as  well  as  a  prominent 
member  of  the  Society,  presided,  and  the  attendance  also 
included  Mr.  E.  C.  C.  Stanford,  President-elect  of  the 
Society.  A  capital  programme  of  pianoforte  solos,  songs, 
and  recitations  was  executed  by  the  following  : — Messrs.  J. 
■C.  Sutherland,  L.  Zagury,  J.  Johnson,  Watson  Smith,  J.  F. 
Fuerst,  and  L.  IJosenheim. 

Thus  ended  one  of  the  most  successful  and  enjoyable 
annual  meetings  the  Society  has  yet  held,  and  though  doubt- 
less the  excellent  weather  contributed  greatly  to  the  success, 
nevertheless  all  were  agreed  that  the  greatest  praise  must 
be  accorded  to  the  local  honorary  secretary.  Dr.  C.  A.  Kohn, 
who,  with  his  colleagues,  had  so  carefully  arranged  and 
carried  out  their  programme. 


Ekratim.— This  Journal,  1893,  318,  col.  2, 12  lines  from 
bottom,  for  ''antimony  contained  nearly  as  much"  read 
"  antimonite  often  contained  as  much,"  &c. 
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I,-GENEEAL  PLANT.  APPAKATTJS.  AND 
MACHINERY. 

Woven  Wire  and  Stfliegatioii.     B.  Corcoran.     Xut.  Assoc, 
of  Brit,  and  Irish  ilillers,  Liverpool. 

To  give  a  logical  account  it  was  thought  necessary  for  the 
explanation  of  sifting  to  be  preceded  by  the  consideration 
of  sieves,  and  this  again  had  to  give  place  first  to  the 
material  of  which  they  are  made. 

Wicker-work  and  perforated  skins  can  doubtless  claim 
priority  in  matter  of  antiquity,  but  the  most  important  is 

Wove)i  Wire. — The  inch  is  the  standard  of  measure. 
Xo.  10  is  taken  as  an  example,  and  the  inch  is  divided  into 
10  lines  (Fig.  1),  the  square  inch  into  100  squares  (Fig.  2), 
and  the  cubic  inch  into  1,000  cubes  (Fig.  3). 

Figs.  1  and  2  have  reference  to  mesh,  while  Fig.  3  more 

Fiff.  1. 


Hon.  Secretary  and  Treasurer: 
3.  Stanley  3Iuir,  Chemical  Laboratory,  University  of  Glasgow. 
Notices  of  Papers  and  Communications  for  the  Meetings  to  bo 
sent  to  the  Local  Secretary, 
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Fig.  2. 


Fiff.  3. 


particularly  refers  to  the  material  to  be  sifted  or  dealt  with. 
One  of  the  little  cubes  of  which  Fig.  3  is  built  up  is  taken 
as  the  unit. 

The  lines  in  the  above  diagrams  may  be  understood  to 
have  "  length  without  breadth,"  but  woven  material  is  made 
of  wire  or  threads  having  substance  or  thickness  that  occupy 
space,  &vd  it  is  desirable  to  show  how  this  materially  affects 
all  calculations,  and  how  a  slight  difference  in  their  thick- 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
Sf/. — the  price  now  fixed  for  all  specifications,  postage  included — to 
Sir  Henry  Reader  Lack,  Comptroller  of  th('  Patent  Office,  South- 
ampton Buildings,  Chancery  I^ne,  London,  W.C. 
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ness  alters  the  size  of  the  units  ;  in  other  words,  when  the 
wire  is  thin  the  units  are  large,  and  wlien  the  wire  is  thick 
the  units  are  small.  The  amount  of  work  required  in 
dealing  with  the  material  is  also  altered. 

Mesh.— \hcrc  is  some  uncertainty  ahout  the  exact  way  of 
measuring  the  mesh.  Woven  wire  should  be  measured 
from  "  centre  to  centre."  It  is  generally  only  in  the  coarser 
holes  that  any  doubt  can  exist  as  to  the  mode  of  measure- 
ment, or  where  hand-made  wire-work  is  paid  for  by  the 
piece,  when  instead  of  the  actual  10  spaces  and  10  wires  in 
each  inch,  only  lo  spaces  and  9.[  wires  are  often  reckon*  d  ; 
and  this  probably  arises  from  the  fact  that  it  needs  11  wires 
to  make  10  spaces. 

Tenth  of  an  inch  mesh  may  mean  the  size  of  the  hole 
"  in  the  clear,"  in  which  case  the  number  to  the  inch  is 
regulated  by  the  thickness  of  the  wire,  but  Xo.  10,  or  10 
hole,  or  10  mesh,  cannot  well  be  measured  otherwise  trian 
from  "centre  to  centre,"  like  the  pitch  in  gear  wheels, 
which  is  not  determined  by  the  thickness  of  the  teeth,  and 
where  it  is  only  necessary  to  continue  counting  round  the 
whole  circumference  to  discover  that  there  are  th2  same 
number  of  teeth  as  spaces. 

The  safest  way  to  count  the  mesh  is  to  commence  on  the 
centre  of  a  wire  (warp)  and  continue  until  the  end  of  any 
inch  again  coincides  with  the  centre  of  a  wire,  and  divide 
the  number  counted  by  the  number  of  inches.  Take  4\ 
mesh  as  an  example.  At  the  end  of  the  first  inch  the  count 
is  found  to  be  over  four  mesh,  and  yet  it  is  difficult  to 
determine  how  much,  whereas  at  the  end  of  the  fourth  inch 
it  comes  exactly  to  17,  or  4^  pitch,  or  the  correct  count. 

Wearing. — Suppose  -025  be  the  thickness  of  the  wire  in 
our  sample  (Fig.  4).     Ten  such  wires  (warps)  touching  each 


Fig.  4. 


Fig. 


other  make  a  quarter  of  an  inch,  leaving  the  other  three- 
quarters  of  the  inch  open  space  (Fig.  5).  The  shoots  gathered 
together  in  the  same  manner  gives  the  dead  surface  seven- 
sixteenths  of  the  square  inch,  of  which  one-sixteenth  is  the 
crossing  or  overlapping  of  the  wires,  leaving  nine- sixteenths 
of  space  to  be  divided  into  the  100  holes.  In  Fig.  .5  the 
vertical  lines  on  the  left  side  of  the  illustration  represent 
the  warp,  the  horizontal  lines  at  the  bottom  the  shoot, 
and  the  dotted  lines  only  serve  to  indicate  quarters  of  the 
inch.  The  Xo.  10  in  my  first  table,  owing  to  the  wire  being 
thinner,  would  divide  the  square  inch  in  a  similar  way  into 
25  parts,  9  only  of  which  would  be  dead  surface. 

In  the  case  of  Xo.  10  strong  rice  wire  (Fig.  6),  such  as  is 
used  in  rice  mills,  the  dead  surface  is  nearly  three-quarters 
of"  the  whole  (see  Table  XL).  A  foreigner  generally  uses 
thin  wire  for  economy  sake,  but  the  reason  he  gives  is  that 
it  sifts  more  fi-eely,  which,  of  course,  is  perfectly  true.  An 
Englishman  usually  prefers  strong  work.  It  is  a  common 
experience  to  be  asked  to  weave  wire  of  a  greater  thickness 
than  the  size  of  the  whole,  forgetting  that  it  is  as  impossible 
to  do  this  as  it  is  to  put  more  than  12  inches  in  a  foot,  or 
20  cwt.  to  a  ton,  for  the  wires  that  keep  the  cross  wires  from 


coming  together  are  bent,  and  therefore  occupy  even  more 
space  than  their  thickness,  and  it  reciuires  a  speeiallj'  good 
quality  of  metal  to  stand  being  knocked  up  to  the  theoretical 
limit. 

Fig.  7  is  5-mesh,  Fig.  8  is  same  mesh  of  stouter  wire, 
and  Fig.  'J  is  section  of  the  latter. 


Fi''.  'J. 


Fig.  8. 

Of  course  there  are  ways  of  getting  over  these  difficultief. 
by  making  the  mesh  long  instead  of  square  (different  count 
one  way  to  what  it  is  the  other),  warp  and  shoot  of  different 
thicknesses,  of  straight  shoot,  with  flat  warp,  &c.  (Figs.  10, 
11,  12),  but  it  does  not  immediately  concern  the  maia 
subject. 


Fig.  10. 


Fig  II. 


The  author's  late  father  exhibited  Xo.  150,  or  22,508 
square  holes  brass  wire,  in  the  tirst  Great  Exhibition  of  185  L 
and  X'o.  160  x  180,  or  28,800  square  holes,  in  the  Inter- 
national Exhibition  of  18G2.  The  author  believes  that  this 
is  the  finest  straightforward  wire  weaving  that  has  beec 
accomplished,  and  that  anything  finer  than  120  will  be  found 
to  be  twilled,  and  this  is  done  as  fine  as  Xo.  200. 


I'ls.  12. 


Fig.  13. 


Twilling  (see  Fig  13,  and  section.  Fig.  14)  does  not 
produce  a  clear  passage  through  the  cloth,  and  is  not 
well  suited  for  sifting,  as  the  holes  are  not  all  open  alike^ 


Fig.  14. 


Fig.  15. 


Fig.  6. 


Fig.  7. 


but  it  enables  a  thicker  wire  to  be  woven  with  less  poweCj 
and  inferior  metal  can  be  utilised.  In  this  way  also  springy 
material,  such  as  horsehair,  may  be  made  into  sieve  bottoms 
of  a  finer  mesh  than  is  possible  in  ordiuar\-  weaving.  It 
also  enables  almost  a  solid  surface  to  be  produced,  as  in  the 
case  of  hair  seating  for  upholstery  work,  where  the  thread 
warp  is  hidden  and  the  horsehair  brought  into  view,  forming 
a  smooth  face. 

Silk  Gauze. — Wire  is  kinked  by  the  process  of  weaving, 
which  is  sufficient  to  keep  the  meshes  from  shifting,  unlesc 
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1he  wire  is  very  thin.  For  preserving  the  mesh  in  the  best 
silk  there  are  two  warps,  which  are  twisted  together  between 
taeh  shoot  (see  Fig.  1.5),  otherwise  the  threads  miglit  be 
drawn  together  after  the  manner  shown  in  Fig.  5  ;  this  gives 
-a  somewhat  hexagonal-shaped  hole,  but  in  the  calculations 
the  author  has  averaged  it,  and  reckoned  a  square 
hole,  and  with  warp  and  shoot  of  parallel  and  equal  thick- 
ness. In  fine  meshes  there  is  an  alternate  twisted  warp 
(see  Fig.  16),  in  still  finer  only  an  occasional  one,  and  in 
the  very  finest  it  has  to  be  omitted  altogether. 


thereby  greatly  increasing  the  total  quantity  contained. 
(See  Fig.  18,  where  L  represents  the  length,  W  the  width, 
and  H  the  height  or  depth.)  Elevation  and  jdan  of  a  pile 
of  spheres  are  given,  and  between  these  a  plan  of  the  two 


The  author  is  indebted  to  some  friends  for  their  kind 
assistance  in  measuring  the  thickness  of  fine  threads,  &c. 
by  the  microscope. 

Effect  of  Dead  Surface. — Referring  back  to  the  cube 
(Fig.  3),  and  if  instead  of  being  divided  by  lines  without 
thickness  a  cubic  inch  of  material  be  sawn  up  and  each 
saw  cut  be  "025  wide,  which  is  the  thickness  of  the  wire 
in  Fig.  4,  the  thousand  units  will  occupy  onW  a  little  over 
4  of  the  cubic  inch  (Fig.  17),  and  those  of  the  rice  wire  not 
Tnuch  more  than  \. 

The  unit  that  just  fits  into  any  hole  is  spoken  of  as 
respectively  the  unit  of  No.  10  sieve  wire.  No.  10  rice  wire, 
No.  1.50  wire,  No.  6  silk,  &c. 

The  1,000  No.  10  sieve  wire  units  placed  one  layer  deep, 
forming  as  it  were,  a  tessellated  pavement,  occupy  55  in., 
although  still  requiring  10  inches  of  wire  for  each  hole  to  be 
filled  with  a  unit. 

The  No.  10  rice  wire  units  closed  up  together  onl}-  cover 
•2^  in.,  but  again  still  require  10  superficial  inches  for  each 
•unit  to  occupy  a  hole. 

The  1,000  units  of  the  No.  10  sieve  wire  average  5|  deep 
•over  a  square  inch  (Fig.  17),  and  those  of  the  rice  wire 
only  2 1  deep. 

It  requires  2,379  sieve  wire  and  7,111  rice  wire  units 
respectively  to  make  a  cubic  inch,  a  ver^'  great  increase 
over  1,000,  the  nominal  cube  number  without  thickness  of 
wire  (see  Fig.  3). 

Passage  fhrour/k  the  Meshes. — Suppose  the  units  in  a 
•cubic  inch  be  piled  up  in  columns  over  the  holes  in  a  square 
inch  of  the  wire,  the  height  will  be23f  in  sieve  wire  and  71 
in  rice  wire.  Again,  suppose  the  meshes  or  holes  to  be  all 
■closed  so  that  no  unit  could  pass  through,  and  that  some 
■'  action  "  opened  the  holes  momentarily,  allowing  only  one 
unit  to  get  through  each  mesh  before  it  closed  again,  it  will 
be  seen  that  this  would  take  away  the  bottom  layer  of  units 
resting  on  the  meshes,  and  that  the  number  of"  "  actions  " 
to  pass  the  whole  quantity  would  be  the  same  as  the  number 
•of  units  making  the  height  contained  in  these  imaginary 
columns. 

Cxibe  and  Sjjhere  Units. — Unfortunately,  the  cubic  unit 
cannot  easily  pass  through  a  mesh  that  it  jujt  fills,  although 
a  globe  or  sphere  of  the  same  diameter  may  do  so,  and 
therefore  also  spherical  units  have  been  calculated  for. 

The  difficulty  in  calculating  this  "  piliucr  of  shot  "  may 
interest  some,  for  the  author  found  that  although  each  row 
coutanis  the  same  number  of  balls,  the  rows  fit  into  the 
interstices  of  their  neighbours,  and  so  occupy  Ics  space, 
and  each  laiyer  drops  into  the  recesses  in  the  lai/er  below— 
in  other  words,  the  number  in  width  is  greater  than  in  the 
length,  and  in  the  depth  again  greater  than  in  the  width. 


Fig.  18. 

top  layers,  showing  how  the  top  one  sits  in  the  cavity  of 
the  three  beneath  it.  The  rest  of  the  diagrams  need  no 
explanation. 

Measurement  of  Fractions. — Decimal  parts  have  been 
spoken  of  as  though  the  units  were  cut  up  into  pieces  to 
make  their  number  fit  into  an  inch.  The  division  is  only 
theoretical,  to  facilitate  greater  accuracy  in  calculation,  for 
the  units  overlap  the  divisions  of  the  inch. 

Some  to  whom  the  puzzle  of  piling  of  shot  had  been  shown 
made  the  remark  that  piling  a  definite  quantitj'  could  not 
be  calculated,  as  it  depended  on  their  relative  size  as  to  how- 
many  could  be  got  into  a  box  of  particular  dimensions,  for 
the  rows  and  laj'crs  do  not  commence  and  terminate  at  the 
same  place,  so  the  author  points  out  that  this  is  not  his 
problem.  He  simply  gives  a  figure  that  may  be  multiplied 
to  give  the  correct  number  in  a  screen  of  given  dimensions 
or  a  vessel  0^  anj-  size. 

Surface  of  Sieve. — The  holes  in  perforated  flat  sheets 
have  an  even  top  edge,  which  is  easily  closed  by  any  large 
material  resting  on  the  surface.  Woven  wire  presents  a 
succession  of  knuckles  all  over,  without  any  flat  surface  for 
the  material  to  rest  on. 

Perforations,  again,  can  be  plugged  so  tightly  by  a  slightly 
tapered  rod  fitted  into  them  that  water  cannot  pass.  This 
is  not  possible  in  woven  wire  ;  a  square  rod  may  be  fitted 
into  the  hole  and  the  wires  may  press  it  as  closely  on  all 
sides,  but  owing  to  the  roundness  of  the  wire  there  is  a 
crooked  passage  through  each  corner  that  cannot  be 
stopped. 

A  perforated  hole,  especially  in  thick  plate,  with  its 
parallel  sides  the  whole  depth,  is  much  more  easily  blocked 
than  a  woven  mesh,  for  the  wire  presents  the  smallest 
surface  at  the  smallest  part  of  the  hole,  and  even  this  is 
bent,  and  is  not  horizontal  at  any  point. 

Accuracy. —  Exact  truth  is  difficult  to  attain  in  anything, 
and  the  best  scientific  instruments  often  only  enable  the 
amount  of  error  to  be  discovered  and  estimated. 

In  the  tables  a  square  mesh  and  wire  is  reckoned  of  even 
thickness,  &c.,  and  with  fairly  good  work  slight  discrepancies 
will  not  make  themselves  felt  in  the  ordinary  waj',  but 
the  demand  for  greater  exactness  in  details  becomes  more 
pressing  as  competition  increases. 

In  some  businesses  woven  wire  is  now  used  as  a  standard 
gauge,  usuallj'  the  square  number,  and  here  some  of  the 
difficulties  are  pointed  out. 

The  warp  is  the  right  count,  but  it  may  fit  loosely  in  the 
reed  in  the  loom  ;  the  shoot  is  seldom  knocked  up  by  the 
weaver  to  the  nominal  count ;  it  is  generally  about  5  per 
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Extract  ikcim  Taih.ks  of  Rklstivk  Kifiim;  C\pa(  itv,  am)  Pk^i-ohtion  of  Difi-kfucnt  Sized  Partici-ks 

l'A>,;^l\<J    TllUdLGU    DlFFEUKNT    MksJIKS    OF — 

Table  I. — Wovfn   W!i;i-. 
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21 
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24 
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10 
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25 
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'.;<i 

•t'CI 

4.030 
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35 
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45 
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47 
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Table  II. — Stout  Wovkn  Wire. 
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Table  TIL — Silk  Gauze. 
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Table  IV. — Stout  Silk  Grit  Gauze. 
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28-2774 
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cent,  coarser,  and  may  be  irregular,  with  lines  of  holes 
larger  or  smaller.  The  wire  may  not  be  round  nor  all  of 
the  same  gauge  either  in  warp  or  shoot. 

In  making  a  long  length  of  wire  the  hole  through  which 
it  is  drawn  wears  so  that  the  wire  is  a  shade  smaller  in 
diameter  at  one  end  than  at  the  other.  The  temper,  again, 
of  the  metal  may  be  uneven,  allowing  of  unequal  bend  at 
different  parts.  Notwithstanding  all  this  the  average  is 
good  enough  for  most  purposes. 

lielative  Capacity  of  Mc'yhes. — It  is  well  to  avoid  fine 
m€shes  as  far  as  possible,  especially  in  dealing  with  a 
large  l)ulk  of  material,  for  by  their  use  the  process  of 
sifting  is  lengthened,  it  is  made  more  expensive,  more 
power  is  expended,  the  material  being  treated  is  more  ' 
rubbed,  more  machinery  is  required,  the  wear  and  tear  is 
increased,  and  the  renewal  is  more  costly. 

The  supposed  necessity  for  fine  numbers  is  often  the  j 
result  of  previous  bad  work,  and  is  generally  resorted  to  as  ' 
a  cure  for  evils  that  need  not  exist.  By  my  third  table  it  I 
will  be  seen  that  No.  .j  (64  mesh)  silk  passes  twice  as  much  ■ 
as  No.  10  (106  mesh),  and  nearly  three  times  as  much  as 
No.  15  (148  mesh),  and  these  proportions  are  greatly  I 
increased  when  much  of  the  material  is  fine.  Moreover, 
there  are  means  of  obtaining  fine  results  through  coarse  | 
meshes.  I 

Separation. — In  dealing  with  material  of  mixed  sizes —   ; 
some  normal  some  large,   and   some  small  —  over  woven 
wire  of  such  a  mesh  as  just  to  allow  the  normal  to  pass 
through,  the  small  will  pour  through  such  holes  as  are  not 


blocked  or  partially  closed  by  the  larger  pieces  laying  over 
the  holes,  and  iu  their  hurry  these  smaller  will  also  lend . 
to  obstruct  many  of  the  normal  that  might  otherwise  have 
dropped  through. 

It  becomes  evident  that  in  a  mixture  such  as,  for  instance, 
one  measure  each  of  peas,  wheat,  mustard,  clover,  and 
dodder  seeds,  that  it  is  economical  to  take  the  large  off 
first.  In  this  diagram  the  proportion  necessary  for  each  . 
sieve  is  fairly  shown  by  the  length  of  the  different  lines- 
representing  the  wires  : — 

Peas  pass  over. 
Wire  Xo.   4 

Wheat     „ 


Mustard 


Clover 


Dodder  passes  through. 

If  the  same  mixture  be  fed  on  to  a  long  screen,  with  the 
fine  mesh  at  the  head  and  the  coarse  at  the  tail  in  regular 
succession,  the  fine  mesh  not  onh*  has  to  bear  the  whole- 
bulk  passing  over  it,  but  needs  to  be  of  greater  extent  io 
consequence,  and  this  inconvenience,  although  diminished  a1; 
each  mesh,  continues  all  the  way  along  the  screen. 


No.  20 


Dodder. 


Qover. 


Mustard. 


Peas, 


Wheat. 
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The  length  of  each  number  of  the  wires  has  not  been 
.ilterc'd  from  the  diagram  above,  but  the  screen  would  have 
to  be  louger,  or  some  liodder  will  pass  with  the  clover,  some 
clover  with  the  mustard,  some  mustard  with  the  wheat,  &c. 
Siftinff.—To  take  from  a  quantity  of  sand  10  per  cent. 
(hat  will  not  pass  through  No.  50  mesh  I  reckon  it  will  need 
by  my  first  table  about  230  sieving  actions  to  deal  with  a 
de,;.th  of  1  in.,  viz.,  256,  less  26  for  the  10  per  cent,  of  the 
coarse. 

Put  the  sand  into  a  Xo.  50  hand-sieve  and  shake  the 
sie\e  until  the  separation  is  complete.  It  will  be  found 
that  at  first  only  the  finest  sand  passes  through,  gradually 
it  comes  coarser  as  the  process  continues,  till  at  last  the 
laigest  particles  that  can  possibly  pass,  go  through,  leaving 
the  10  per  cent,  of  too  large  in  the  sieve.  Therefore,  on  a 
sereeu  of  any  considerable  length  it  is  necessary  to  have  a 
Kucccssion  of  several  Eieshes,  coarse  at  the  head  and  fine 
at  the  tail,  to  produce  a  result  of  average  degree  of  fineness. 
We  have  seen  that  the  coarse  particles  imuede  the  passage 
of  the  normal  that  could  otherwise  pass  through  the 
jneslies ;  that  the  fine  crowd  the  surface  of  the  sieve  and 
obstruct  them  ;  agaic.  the  normal  may  come  the  wrong 
way  about,  or  get  piled  on  the  wires  "like  an  arch,  and 
neither  go  through  themselves  nor  allow  others  to  pass  ; 
they  n:ay  also  come  in  contact  with  the  wire  more  than 
once  without  passing  through  a  mesh,  and  if  their  shape  is 
irregular  they  may  try  several  times  before  they  are 
eventually  Avorried  throutrh. 

All  these  circumstances  tend  to  upset  one's  calculations, 
l.ul  the  author  thi-iks  they  prove  that  the  depth  of  the 
maurial  on  the  sieve  should  be  reduced  as  far  as  possible. 
For  instance,  Xo.  20,  by  my  table,  has  in  round  numbers 
28  cubic  units  over  the  whole  surface  of  the  wire,  and 
requires  56  actions  to  make  an  inch  deep  of  them  pass 
ihiough,  but  suppose  we  take  a  depth  of  only  a  quarter  of 
an  inch  or  7  deep  over  the  whole  surface,  which  requires 
ouly  14  actions  to  pass  all  through,  the  trouble  is  greatly 
decrcn-ed,  and  in  this  way  the  calculations  may  be  of  service 


in  regulating  the  right  quantity  of  feed  passing  to  successive 
machines  clothed  with  different  meshes  of  wire  or  silk. 

COXCLVSIOX. 

The  speed  even  of  water  passing  through  a  sieve  is 
impeded  by  the  wires,  and  a  mass  of  material  whose 
particles  are  not  too  large  to  pass  through  the  meshes  will 
rest  on  the  surface  of  the  wire  till  some  action  moves  it. 
As  an  example,  turn  a  peppercastor  topsy-turvy  and  a 
little  pepper  is  obtained  by  the  action,  but  no  more  passes 
unless  the  castor  is  again  shaken. 

Work  cannot  be  accomplished  without  labour.  In  the 
case  of  the  hand  sieve  it  is  the  man's  arm,  and  in  machinery 
the  driving  straji,  that  imparts  the  power.  The  advantages 
of  the  latter,  are  the  more  even  speed  and  greater  regularity 
of  motion.  ^lany  motions  can  be  given  by  dexterity  to  a 
hand  sieve  with  as  many  different  sifting  results,  and  with 
machinery  the  number  may  be  increased  almost  indefinitely. 

The  relative  value  in  sifting  actions  of  these  motions 
and  combinations  may  probably  be  calculated  for  the 
different  machines. 

Segregation  may  be  accomplished  by  many  means.  The 
author  has  restricted  his  observations  to  the  use  of  meshes, 
but  there  are  different  methods  of  working  even  these  ;  there 
are  also  different  forces  that  can  be  utilised,  and  these 
methods  and  forces  in  combination  form  an  endless  variety 
of  means  for  overcoming  most  difficulties. 


PATENTS. 


Improvenienfs  in  Furnaces  for  the  Genernlion  of  Heat  or  of 
Heating  Gases.  J.  Blum,  Spandau,  Germany.  Eng.  Pat. 
8097,  April  29,  1892. 

The  patentee  claims  protection  for  a  new  gas  producer. 
The  furnace  for  the  generation  of  heating  gases  consists 
of  a  vertical  fuel   chamber  (see  figure),  which  is  charged 


iiom  above.  Superheated  steam  is  introduced  by  the 
tuyeres?  Z, round  which  space  is  left  for  the  aspiration  of  air 
by  the  suction  exercised  by  the  steam  jets.  The  producer 
gas  passes  off  through  the  chamber  (7,  which  is  partly 
surrounded  by  a  jacket  ;'  filled  with  pieces  of  copper,  and 
Rervcs  to  superheat  the-  steam  as  it  enters  this  jacket,  before 
being  supplied  to  the  tuyeres.  The  after  part  of  the  jacket 
j  is  jiacked  with  some  good  conductor  of  heat,  and  is  used 


.to  heat  the  air  intended  for  the  combustion  of  the  producer 
gas  ;  the  figure  shows  the  generator  arranged  for  heating 
a  steam  boiler  a  by  combustion  of  the  mixture  of  hot  ^a^ 
and  heated  air  in  the  chamber  h .  The  other  details  of  the 
apparatus  will  be  understood  from  the  figure. W.  J.  P. 
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Improrvmvitt.s  in  Filtcrhiij  Platvs  and  in  the  Milliod  iind 
ApparatU!<  far  in(inufnctnrin(j  Iki:  same.  L.  A.  Kii/,iii<;er, 
Worms,  Germany.  "  Eiifj.  I'ut.  11,48'J,  June,  20,  18'Ji. 

Tiiic  inveution  has  reference  to  tlie  manufacture  of 
filterintj  plates  for  use  in  the  tiltcrinjj  Dresses  described  in 
Eofr.  I  "at.  J  9S  2  of  1887. 

The  improved  {dates  are  composed  of  a  frame  consisting  of 
one  or  more  eom[)artnients  of  rectanguhir,  circular,  or  other 
forms,  eacli  provided  on  the  inside  with  narrow  strips  for 
keepinj;  in  position  the  sheet  of  (ilterinfr  material,  within 
which  strips  the  latter  material  is  embedded.  The  plates  are 
manufactured  by  placing  the  frames  in  a  casing  which  is 
slightly  adjustable  sideways  by  means  of  springs,  and 
perforated  below.  Wood,  paper,  or  other  pulp  is  then 
poured  upon  the  frame  and  compressed  into  its  place  by 
ineuns  of  the  upper  perforated  plate  of  a  hand  press,  the 
water  flowing  awa^'  through  the  upper  and  lower  perforated 
plates.  The  pulp  is  prevented  from  being  squeezed  out 
sideways  by  tlie  adjustable  casing.  AVhen  the  filtering 
power  of  the  prepared  plates  is  exhausted  they  are  knocked 
out  and  disintegrated  iu  water  into  which  steam  is  intro- 
duced. After  being  purified,  the  pulp  may  be  used  over 
again.- -E.  G.  C. 


Process  for  the  Separation  and  Recovery  of  Benzol. 
Alcohol,  Ether,  and  other  easily-rohitile  Snbstances 
from  Air  or  other  (,iis.  S.  I'itt,  .Sutton.  Fnmi  C.  llein- 
zerling,  Frank fort-on-.\Iaine.  Edl'.  I'at.  12.390,  Julv  4. 
1H'J2. 

See  under  111.,  paje  oO], 


Improvements  in  or  Connectid  with  JCcojioruliiir/  or  Con- 
centrntiny  Apparatus.  V.  W.  Scott  and  F.  W.  Scott, 
jun.,  London,  and  E.  G.  Scott,  Liverpool.  Eng.  Pat. 
13,103,  .July  IG,  1892. 

TiiK  apparatus  is  intended  for  the  evai)oratiou  aad  con- 
centration of  liipiids  such  as  caustic  soda,  caustic  potash, 
silicate  of  soda,  and  other  liquids  which  boil  at  high 
temperatures  and  become  \  iscous  and  of  high  density  when 
Vioncentrated.  The  invention  is  described  with  reference 
to  a  series  of  four  evaporating  pans,  «,  b,  c,  and  d,  the 
dilute  liquid  being  contained  in  the  iirst  pan  a  and  the 
concentrated  liquid  in  the  last  two  pans  c  and  d,  which  latter 
are  connected  together.  «',  h\  c',  and  d'  are  "tanks  into 
which  the  contents  of  the  evaporating  vessels  can  be  respec- 
tively discharged  iu  a  well-kuown  manner."'  Superheated 
steam  is  passed  into  the  heating  system  of  the  pan  d,  where 
it   is  nearly  cooled  to   the   temperature    of   boiling  liquid 


contained  therein,  but  not  condensed,  the  condensation 
being  effected  in  the  pan  c,  and  the  condensation  water 
discharged  therefrom  in  any  well-known  manner.  The 
steam  from  the  evaporating  liquid  iu  the  pans  d  and  c  is 
then  conducted  by  a  pipe  to  the  heating  system  of  the 
pan  b,  while  the  steam  due  to  evaporation  in  the  vessel  b 
is  used  in  the  pan  a  :  finally  the  vapour  from  the  pan  a  is 
passed  through  a  condensing  apparatus  containing  a  worm 
or  coil  in  which  the  dilute  liquid  is  heated  before  entering 
the  system  of  pans.  In  a  modified  arrangement  the  super- 
heated steam  is  injected  into  the  liquid  mass  contained  in 
the  pan  d  bj-  means  of  a  perforated  coil ;  the  escaping 
steam  from  this  pan  is  then  carried  to  the  heating  system 
of  the  next  pan  and  so  on  as  before. — E.  G.  C. 


IiIPEOVEltE>\TS  I>'  EVAPOEATIXG  OK  Co^•c•E^■T^.ATI^•G 
Apfakatus. 


Improvements  in  Kilns  and  Furnaces,  and  in  Steam  Boilers 
used  in  connection  therewith.  A.  Stein,  TTetzlar, 
Prussia.     Eng.  Pat.  3862,  February  21,  1893. 

The  present  invention  consists  in  surroundincr  the  shaft  of 
a  kiln  or  furnace,  constructed  of  metal  plates,  with  a  boiler 
in  which  steam  is  developed  for  driving  machinery,  &c. ; 
the  double  purpose  is  thus  served  of  utilising  otherwise 
wasted  heat  and  of  preserving  the  furnace  'shaft  from 
destruction  by  overheating.  The  steam  boiler  ie  so  con- 
structed in  such  combination  that  the  water  of  the  boiler 
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serves  to  cool  tlie  metal  of  flie  shaft,  whilst  the  heat  of  the 
furnace  servos  reciprocally  to  generate  steam  in  the  boiler. 

—W.J.  P. 


Impvovements  in  Apparatus  for  Distilliny  and  Comleiisinc/. 

W.  E.    Dennis,    New    York,    U.S.A.     Eug.    Pat.    4852, 

March  G,  1893. 
The  liquid  is  ev.xporated  in  a  cylindrical  boiler  vith  a 
conical  end,  and  the  steam  or  vapour  therefrom  is  led  away 
by  a  pipe  to  a  row  of  cigar-shaped  vessels  placed  vertically, 
■where  it  condenses.  The  distilled  liquid  is  afterwards 
removed  by  means  of  a  pipe  communicating  witli  all  the 
cigar-shaped  condensing  chambers. — E.  G.  C. 


Improrements    in    or  relating^  to  Evaporating  Apparatus. 
i:.  Iladdan,  London.     Eng.  Pat.  5434,  ISfarch  13,  1893. 

The  purpose  of  the  present  invention  is  to  improve  the 
kind  of  evaporators  used  for  evaporating  the  lighter  or 
more  volatile  constituents  from  a  liquid  of  any  kind  by 
means  of  corrugated  or  other  heaters  within  a  closed 
chamber  maintained  at  a  partial  vacuum,  the  liquid  to  be 
evaporated  being  caused  to  flow  in  a  film  down  the  surfaces 
of  the  said  heaters.  When  a  liquid  in  a  state  of  considerable 
heat  is  brought  into  contact  with  a  heater  it  splutters  and 
will  not  flow  evenly  down  the  surface  of  the  same,  whilst  if 
the  liquid  is  not  previously  heated  a  part  of  the  heater  is 
occupied  in  bringing  the  liquid  up  to  the  temperature  of 
evaporation.  To  obviate  these  defects  the  incoming  liquid 
is  caused  to  circulate  in  a  chamber  at  the  top  of  the 
evaporator,  so  that  the  vapours  therefrom  may  attemperate 
the  liquid  to  the  prevailing  heat.  The  liquid  is  afterwards 
led  into  revolviug  troughs,  which  deliver  it  on  to  the  face  of 
the  heater.  Each  heater  is  constructed  of  two  flat  or 
corrugated  sheets  of  metal  riveted  or  soldered  together. 
The  opening  at  the  top  is  connected  to  a  pipe  which  delivers 
the  heating  fluid,  so  that  the  latter  may  circulate  through. 
Outlet  pipes  are  provided  below  for  the  escape  of  the 
condensed  liquid  from  the  bottom  of  the  interior  of  each 
heater. — E.  G.  C. 


[inprociinents    in     Compositions   for    Self-  Lubricating 

Beurinys.      O.   Imrav,    London.      From   J.    F.  Newell, 

Gardiner,   Maine,   U.S.A.     Eng.  Pat.   G564,  March   28, 

1893. 

The   patent    is   claimed   for   a   composition    consisting   of 

plumbago   or   graphite,  a    fibrous   substance,   an    oil,    and 

white  lead,  or  a  mixture  of  white  and  red  lead,  or  equivalent 

substance,  to   unite   with   the  oil   and    bind   together   the 

particles  of  plumbago  or  graphite  and  fibrous  substance. 

— J.  L. 


through  a  second  gravity  separator  to  remove  any  water 
which  may  have  passed  over  with  it,  and  it  then  flows  into 
the  tank  ready  for  use  over  again.  The  fatty  residue  is 
discharged  from  the  vaporiser  through  an  overflow  pipe. 
Use  is  made  of  gravity  for  the  greater  part  of  the  separation 
to  render  the  process  as  economical  as  possible. — E.  G.  C. 


An   Improved   App<tratus  for   Extracting  from    VarioJ'.i 

Substojices    Mutters  soluble  in    Volatile    Solvents.      C. 

A.  AUison,  London.     From  the  Merz  Universal  Extractor 

and  Construction  Co.,  of  New  York.     Eng.  Pat.   G919, 

April  4,  1S93. 

The  apparatus  is  intended  for  extracting  from  garbage,  in 

a  cheap  and  inexpensive  manner,  such  of  its  constituents 

as  are  soluble  in  volatile  solvents,  leaving  a  residue  which 

may  be  of  use  as  a  fertiliser.     The  water  and  fatty  matter 

are"  afterwards  separated  from  the  solvent,  leaving  the  latter 

for  use  over   again.     The   refuse   is  charged  into  a  tank 

provided   with  a  heating  coil  and    steam  injection  at  the 

bottom,  and  the  solvent,  such  as  benzene  or  naphtha,  is 

run  in  from  a  tank  and  percolates  through,  finally  passing 

out  into  a  gravity  separator  below.     The  water,  being  of 

greater  specific  gravit}'  than  the  solvent,  remains  at  the 

bottom   of   the   separator,    and   can    be    discharged;    the 

solvent   with  its  suspended  matter  afterwards  pass  into  a 

vaporiser,  where   the  solvent    is    vaporised,  and    escapes 

by  a  vertical  pipe  into  a  condenser  above,  leaving  the  fatty 

residue  behind.     The  solvent,  after  condensation,  is  passed 


An  Improved  Filtering  Apparatus.     A.  Southwell,  South- 
ampton.    Eng.  Pat.  12,272,  July  2,  1892. 

See  under  XVIII.,  page  G14. 


Improvements  in  Filters.     S.  A.  Johnson,  Middlesex, 
Eng.  Pat.  13,376,  July  21,  1892. 

See  under  XVIII.,  page  615. 


Apparatus  for  Cooling  Liquids.  W.  H.  Webb,  Bootle, 
aud  J.  .Siddeley,  Liverpool.  Eng.  Pat.  13,789,  July  29, 
1892. 

See  under  XVIII.,  page  615. 


Improvements  in  Automatic  Distilling  Apparatus.  E.  Iiund_. 
Pittsburg,  U.S.A.     Eng   Pat.  8817,  May  2,  1893. 

See  under  XVIII.,  page  GIG. 


II.-FUEL.  QAS.  AND  LIGHT. 

Apparatus  for  the  Continuous  Fractional  Distillation  of 
Crude   Petroleum   and    Similar    Liquids,    also  for    the 
Manufacture  of  Gas  from  Petroleum  and  its  Products, 
AV.    Schuchow   and   S.    Gawrylow.      Zeits.    ang.   Chem- 
1893,  230—231. 

See  under  III.,  page  590. 


The  Temperature  of  Ignition.     A.  Mitscherlich.     Ber.  26« 
3C)9_403  (compare  this  Journal,  1893,  436). 

The  author  has  investigated  the  effect  of  alteration  of 
pressure  on  the  temperature  at  which  a  mixture  of  oxygen 
and  hydrogen  in  the  proportion  of  1 :2  by  volume  explodes,, 
and  finds  that  at  pressures  less  than  one  atmosphere,  the 
temperature  of  explosion  diminishes  in  the  same  pro-^ 
portion  as  the  decrease  of  pressure,  provided  always  that 
the  experiments  are  made  in  precisely  the  same  way. 
Alterations  in  the  size  and  shape  of  the  experimental  tubes- 
are  attended  by  variations  of  the  temperature  of  explosion.- 
At  pressures  greater  than  one  atmosphere  the  temperature 
of  explosion  is  higher,  but  whether  the  same  law  is  followetJ 
remains  as  yet  undecided  on  account  of  the  great  experi- 
mental difficulties  which  were  encountered.  The  author 
points  out  that  his  results  are  not  in  accordance  with, 
hitherto  accepted  views. — J.  S. 


An  Investigation  of  Coals  for  making  Coke  in  the  Semet- 
Solvay  Ovens,  u-ith  the  recovery  of  Ammonia  and  Tar  f 
and  Remarks  on  the  Sources  of  Ammonia.  J.  D, 
Pennock.  Trans.  Amer.  Inst.  M.E.,  Montreal  Meeting, 
February  1893 ;  from  Jour.  Anal,  and  Appl.  Chem.  7, 
135—151. 

Twelve  Semet-Solvay  coke-ovens  being  in  course  of  con- 
struction at  Syracuse,  N.Y.,  an  investigation  of  various  coals 
was  made  with  a  view  to  decide  which  were  most  suitable 
for  coke-making  in  these  ovens. 

Twelve  samples  of  coals  were  examined  from  the  follow- 
ing sources  : — 1.  Reynoldsville  coal  that  had  been  exposed 
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to  tho  weather  for  a  year.  2.  lloynoldsville  coal  from  ii 
truck  delivered  direct  from  tlic  mine.  '.i.  Morris  Uiin  lump 
coal.  4.  Morris  Hun  fmo  coal.  .'J.  <  oal  from  the  Kair- 
raount  Coal  and  Coke  (Company.  6.  Special  engine  coal 
from  rardee  colliery,  I'hillip'iburg,  I'a.  7.  South  Fork,  I'a., 
coal.  8.  Coal  from  Laccyvillc,  111.  '.».  I'ittsburg  hituini- 
nous  coal  from  ocean  mines  (gas  coal).  10.  Steuben\  iile, 
Ohio,  coal.  II .  Kvansville,  Indiana,  coal.  12.  Coal  from 
the  Oliio  Coal  Company. 

The  proximate  analyses  of  these  samples  dried  at  90"  C. 
were  as  follows : — 


—       Volatile. 


Fixed 
Carbon. 


Ash. 


Coke. 


Water 
at  90°  C. 


1 

311t 

04-49 

4-37 

68-80 

8 

S!t-UO 

58-07 

8-i« 

67-00 

;i 

17-73 

71-92 

10-35 

82-27 

4 

lS-12 

71-89 

9-99 

81-88 

5 

37-:;0 

r,c-GS 

012 

01-88 

<> 

23-80 

73-00 

3-14 

70-80 

7 

l.->-51 

78-00 

5-84 

81-14 

> 

IIO) 

11-15 

5-04 

10  1 'J 

12-20 

!' 

39-09 

57-33 

3-30 

60-g;j 

0-28 

10 

Wit 

ryr  CO 

2-07 

58-67 

0-88 

11 

38-48 

tr7i 

U-04 

54-78 

0-73 

12 

12-27 

45 -92 

10-10 

50-08 

1-Ot 

Sulphur  in  Coal. 


Sulphm-  in  Coke. 


fl-21) 
(1-123 

f2-lS> 

irvi) 

fO-oS) 
<0-56ji' 

fO-83) 
>0-82y 

<'2-23> 
>2-18y 

f0-59> 
l0-58,f 

1-.3S 

2-45 

0-72 

0-S3 
1-60 
2-32 


1-07 
1-91 
0-58 
0-73 
2-04 

0-55 

1-22 
2-25 
0-68 
0-77 
1-64 
2-25 


Kxcluding  6,  from  which  a  good  coke  cannot  be  made, 
3,  4,  and  9  are  best  as  regards  sulphur.  9  is,  however,  a 
gas  coal.  Sul[)hur  occurs  in  coal  in  three  forms  : — 1.  As 
iron  jiyrites,  FeS^.  2.  Combined  witli  carbon  and  hydrogen. 
:{.  As  a  fixed  sulphate,  usually  calcium  sulphate.  For  met.-il- 
lurgical  purpodes  the  first  two  forms  are  most  objectionable. 
IJut  when  coke  is  burnt  in  kilns  with  limestone,  sulphur 
in  all  forms  is  taken  up  by  the  lime  aud  converted  chiefly 
into  calcium  sulphate.  U'hen  such  lime  is  used  for  causti- 
cising  sodium  carbonate,  it  causes  loss  by  converting  sodium 
carbonate  into  sodium  sulphate.  In  causticising  a  ton  of 
carbonate  of  eoda,  lime  containing  '2  per  cent,  of  calcium 
sulphate  converts  42  lb.  of  carbonate  of  soda  into  sulphate 
of  soda. 

Analyses  of  the  ash  from  the  samples  of  coal  arc  also 
given. 

Nifr(ii/(')i  in  Coal. — The  nitrogen  was  determined  Loth  by 
Varentrapp  and  Will's  soda-lime  method  and  by  Kjcldahrr> 
method,  as  described  in  this  Journal,  18HG,  jOG.  The 
results  by  the  two  methods  agree  very  closely. 


1,  2,  and  ;?  all  produced  a  very  good  coke  ;  7  on  account 
of  the  low  volatile  matter,  produced  a  soft  coke.  The 
others  produced  hard  cokes,  but  swelled,  some  more  than 
others.  If  all  these  coals  were  available  at  the  same  price 
and  made  coke  of  equal  quality,  then  the  choice  would  fall 
upon  the  oue  that  yielded  most  coke  per  ton  of  coal.  .'5  and 
4  produced  a  coke  in  the  laboratory  eijual  to  any  of  the 
.^hers,  and  produced  more  coke  than  the  others  per  cwt.  of 
•coal. 

■  [mpurilie^  in  the  Coal  and  Coke. — 3  aud  4  are  highest 
in  ash,  except  11.  But  even  with  this  high  amount  of  ash 
•there  is  still  more  carbon  in  the  cokes  of  .3  aud  4  than  in 
any  of  the  others  except  6  and  7. 

Sulphur  in  the  Coals  and  in  the  Coke  made  from  them. 
— The  following  are  the  determinations  of  sulphur  in  the 
coals  and  cokes. 


1' 

uv  Cent. 

Nitrogen. 

15y  Kj 

■Idahl  -M 

•tlio.l. 

By  Soda 

■lime  T-lethod. 

1 

1-90 

1-92 

2 

1-C2 
1-30 

rrj7 
l-JO 

i 

1-31 

1-20 

«; 

1-96 
i-85 

i-8? 
1-78 

7 

1-.32 

1-29 

8 

1-02 

.. 

9 

1-37 

.. 

10 

1-21 

.. 

U 

1-12 

12 

1-10 

1-15 

It  is  generally  considered  in  gasworks  that  the  eoal 
highest  in  nitrogen  gives  the  greatest  amount  of  ammonia. 
The  same  should  be  true  in  the  Semet-Solvay  ovens,  since 
the  temperature  is  not  high  enough  to  destroy  ammonia. 
Two  grms.  of  each  of  the  first  six  coals  were  heated  in  a 
tube  in  a  combustion  furnace  without  air,  and  the  ammonia 
expelled  was  determined.  The  operation  was  repeated 
with  the  addition  of  2  per  cent,  of  lime,  which  quantity 
would  not  injure  the  coke.  More  ammonia  was  recovered 
in  every  case  when  lime  was  used. 


Per  Cent. 

Per  Cent. 

1 
Per  Cent. 

Per  Cent. 
N  by  Dry 

- 
Per  Cent,  of 
100  parts 

Nitroseu 

of  100  parts 

Xitropen 

— 

Nitrogen 

recovered 

N  recovered 

wilh 

2  Per  Cent. 

Lime. 

by  Dry 

by  Dry 

by  Dry 

Distillation 

in  Coal. 

Distillation. 

Distillation. 

with  2  Per 
Cent.  Lime. 

1 

1-90 

0-21 

10-0 

0-39 

19 

2 

1-62 

0-21 

12-0 

0-33 

21 

3 

1-30 

0-28 

21-0 

0*39 

30 

4 

1-31 

0-21 

16-0 

0-39 

29 

5 

1-90 

0-29 

140 

0-35 

17 

6 

1-85 

0-38 

20-5 

0-42 

22 

.Sources  of  Ammonia. — The  gasworks  have  up  to  the 
present  time  furnished  the  greatest  part  of  ali  the  ammonia 
made,  but  the  author  expresses  the  opinion  that  as  gasworks 
cease  to  distil  coal  and  make  gas  from  oil :  coke-ovens,  gas 
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producers,  and  blast  furnaces  will  become  the  sources  of 
ammonia.  Keference  is  then  made  to  these  various 
methods  of  recovering  ammonia. 

Under  the  head  of  gas  producers,  Mond's  process,  as 
carried  out  at  the  Northwich  ammonia-soda  works,  is 
described  (this  Journal,  1889,  505),  and  whilst  speaking  of 
coke-ovens  reference  is  made  to  Jamieson's,  the  Simon- 
Carves,  Setnet-Solva}-,  and  Otto-Hoffman  ovens  (see  also 
this  Journal,  1884,  601—606).  The  three  last  named  are 
all  closed  ovens,  and  ail  have  regenerators  for  heating  the 
air  before  it  unites  with  the  gas,  which  after  the  ammonia 
and  tar  have  been  recovered  from  it,  is  returned  to  heat 
the  ovens.  The  greatest  number  of  ovens  of  the  Semet- 
Solvay  kind  is  at  Havre,  France,  where  100  are  being 
worked  successfully.  The  charge  is  four  Ions  of  coal  to 
an  oven,  which  is  drawn  every  22  hours.  The  coal  used 
contains  only  16  to  17  per  cent,  of  volatile  matter,  and  the 
full  theoretical  yield  of  coke  is  obtained  by  reason  of  the 
tightness  of  the  oven.  In  actual  practice  the  yield  is 
81  per  cent.  At  Havre,  where  the  coal  is  poor,  14  lb.  of 
sulphate  of  ammonia  and  31  lb.  of  tar  are  recovered  per 
ton  of  coal,  but  at  the  Brunner-Mond  works  at  Northwich, 
where  a  better  coal  is  used,  25  to  27  lb.  of  sulphate  and 
about  82  to  84  lb.  of  tar  are  obtained  per  ton  of  coal. 

Benzene  from  closed  Cuhe-Ocens. — According  to  Lunge, 
1  ton  of  good  bituminous  coal  yields  11,000  cubic  feet  of 
gas,  containing  25  "7  lb.  of  benzene.  By  cooling  the  gas  to 
— 70°  C.  this  benzene  is  condensed.  The  best  result  thus  far 
obtained  in  removing  benzene  from  coke-oven  gas  is  17  lb., 
or  about  69  per  cent,  of  the  theoretical  amount. — H.  S.  P. 


PATENTS. 


An  Improved  Process  for  the  Purification  of  Coal- Gas. 
C.  F.  Claus,  London.  Eng.  Pat.  2838,  June  28,  1881. 
(Second  Edition.) 

The  carbon  dioxide  and  the  sulphide  of  hydrogen  are 
removed  from  coal-gas  by  aid  of  "  anhydrous  or  uncou 
densable  gaseous  ammonia,"  which,  if  it  is  iu  a  truly 
gaseous  state  before  using,  thoroughly  mixes  with  the  coal- 
gas  and  readily  takes  up  all  impurities  without  condensation 
into  a  liquid  taking  place.  With  aqueous  ammoniacal 
vapour  condensation  always  takes  place,  and  an  excess  of 
ammonia  must  be  used,  which  necessitates  the  use  of  a 
large  quantity  of  water  for  effecting  its  subsequent  removal. 
By  the  use  of  anhydrous  ammonia  the  complete  removal  of 
the  carbon  dioxide  and  sulphide  of  hydrogen  is  effected 
without  an  excess  of  ammonia  being  needed,  and  the  use  of 
excessive  quantities  of  water  for  removing  it  is  avoided. 
The  method  of  preparing  the  anhj-drous  gaseous  ammonia 
from  the  liquors  that  have  been  purified  according  to  Hill's 
Eng.  Pat.  1369  of  1868  is  described,  and  stated  to  b.^ 
different  from  that  described  in  Hill's  Eng.  Pat.  510  of  1870, 
the  difference  being  that  the  liquor  is  cooled  before  it  is 
admitted  into  the  stills. — R.  B.  P. 


Improvements  in  Furnaces  for  the  Generation  of  Heat  or 
for  Heating  Gases.  J.  Blum,  Spandau,  Germany. 
Eng.  Pat,  8097,  April  29,  1892. 

See  under  I.,  page  584. 


An  Improved  Apparatus  for  the  Manufacture  of  Gas  for 
Lighting  and  Heating,  and  for  use  in  Gas  Engines. 
H.  J.  Rogers,  Watford.     Eng.  Pat.  8892,  May  11,  1892. 

The  patentee  has  devised  a  more  compact  form  of  gas 
producer  than,  as  he  believes,  has  hitherto  been  emploj-ed, 
thus  simplifying  the  process  of  working,  and  minimising 
loss  of  heat.  The  producer  itself  is  a  vertical  cylindrical 
furnace,  the  interior  being  lined  with  some  refractory 
material  in  which  is  embedded  a  steam  generator  consisting 
either  of  a  coil  of  pipes  or  of  a  tubular  boiler.  The  super- 
heated steam  is  led  from  the  generator  under  the  grate 
"bars  by  means  of  an  injector,  which  also  draws  in  atmo- 
spheric air ;  if  illuminating  gas  is  required,  oil  is  also  injected 
from  a  suitably  arranged  tank.  The  ash-pit  is  hermetically 
luted,  and  a  lever  working  on  a  fixed  fulcrum  in  the  ash- 
pit and  carrying  the   necessary  number  of  arms  passing 


between  the  grate  bars,  serves  for  clinkering.  The  feed- 
valve  is  so  arranged  that  by  removing  a  loose  cover  the 
state  of  the  fire  can  be  observed.  The  gas  passes  from  the 
producer  through  a  condenser  for  heating  the  feed-waler, 
and  the  air  injected  into  the  grate  may  be  previously 
heated  by  drawing  it  through  a  coil  of  pipes  placed  in  the 
ash-pit. — W.  J.  P. 

Improvements  relating  to  the  Utilisation  of  Liquid  Hydro- 
carbons for  Lighting  and  Heating  Purposes,  and  to- 
Apparatus  therefor.  F.  B.  Hill,  London,  and  R.  D. 
Brett,  London.     Eng.  Pat.  9265,  May  16,  1892. 

This  invention  has  for  its  object  the  production  of  high- 
power  lamps  for  "  search  lights,"  lighthouses,  &c., 
burning  liquid  hydiocarbons.  The  oil  is  fed  under  pressure- 
into  a  vaporising  chamber,  the  vapour  there  produced  is 
forced,  together  with  an  induced  current  of  air,  into  a 
mixing  chamber  hy  means  of  an  injector,  and  passes 
through  the  burner,  which  has  an  annular  orifice.  The 
mixed  vapour  and  air  burn  here,  and,  turning  'oack  through 
the  centre  of  the  burner,  pass  along  the  chimney,  the  latter 
passing  concentrically  through  the  vaporising  and  mixing: 
chambers. — R.  B.  P. 

Improvements    in    Regenerative  Furnaces.      E.    J.    Duff,. 
Glasgow.     Eng.  Pat.  12,667,  July  9,  1892. 

The  improvements  relate  to  the  construction  and  arrange- 
ment of  the  regenerative  chambers  and  their  connecting^ 
flues.  The  regenerators  are  placed  underneath  the  furnace 
and  are  preferably'  circular  in  plan.  At  the  end  of  the 
reverberatory  chamber  there  are  vertical  flues  connecting 
the  regenerator  with  the  furnace  ;  these  flues  are  continued 
below  the  part  leading  to  the  regenerators,  their  lower  ends 
being  enlarged,  to  serve  for  collecting  slag,  dust,  &c.,  which 
can  be  removed  periodically  through  doors  provided  for  the 
purpose.  The  regenerative  chambers  can  be  covered  with 
comparatively  light  roofs,  as  they  have  no  superstructure  to-, 
support.  The  hot  gases  entering  at  the  top  of  these 
chambers  diffuse  evenly  over  the  checker-work  instead  of 
being  concentrated  on  small  portions  of  ic. — R.  B.  P. 


Improvements  in  Apparatus  for  Man-jfac taring  Oil-Gas^j 
The  Northern  Countiei  Hydro-Oxygen  Gas  Co.,  Lim.,; 
and  P.  B.  W.  Goble,  both  of  Manchester.  Eng.  Pat. 
12,924,  July  14,  1892. 

The  retorts  are  set  in  groups  of  four,  in  a  furnace  chamber 
supplied  below  with  flame  and  hot  products  of  combustion 
from  a  furnace.  Each  retort  is  inclined  in  the  opposite 
direction  to,  and  connected  to  the  end  of,  the  one  above  it, 
thus  forming  a  zig-zag  channel.  The  oil  is  supplied  froni 
an  hydraulic  main  running  along  the  top,  from  which  oil  is- 
fed  into  the  higher  end  of  the  top  and  third  retorts  through 
siphon  bends  projecting  some  way  into  the  retorts.  From 
the  ends  of  the  retorts  two  vertical  pipes  lead  the  gas  to  the 
upper  part  of  the  hydraulic  main  alread}'  referred  to,  where 
any  oil  vapour  is  condensed.  A  second  hydraulic  main  to 
receive  tarry  residues  is  p^o^  ided. — R.  B.  P. 


Apparatus  for  the  Manufacture  of  Gas.     J.  Gray, 
Bradford,  U.S.A.     Eng.  Pat.  23,419,'  Decem'oer  20,  1892, 

This  invention  consists  of  the  combination  of  a  gas 
generator  in  gas-producing  apparatus,  a  blast  device  con- 
nected with  the  upper  and  lower  parts  of  the  generator, 
gas  connections  from  the  upper  and  lower  parts  of  the  said 
generator  to  a  second  gas  generator,  and  one  or  more 
retorts  located  in  the  combustion  chamber  of  the  second 
generator,  and  communicating  with  the  combustion 
chamber,  the  whole  system  being  provided  with  suitable 
valves.  Air  and  steam  are  blown  alternately  into  the 
top  and  bottom  of  one  or  the  other  of  the  generators,  and 
the  resulting  water-gas,  mixed  with  oil  vapour,  is  passed 
through  the  second  generator  and  its  retorts.  Each 
generator  is  also  capable  of  being  worked  singly  whilst  the 
other  is  being  charged. — H.  K.  T. 
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Improvements  in  Kilns  and  Furnaces,  and  in  Steam  Boilers 
used  in  connection  therewith.  A.  Stein,  W'ct/.liir,  I'russia. 
Eiig.  Pat.  3802,  February  21,  18«J3. 

See  under  I.,  page  585. 


A    Combined    Gas   and    Coke   Furnace.      II.  Schomburg, 
Herliu,  Gertnauy.     Eng.  Pat.  7002,  April  5,  1893. 

This  furnace  is  iu  two  parts,  tlic  front  consisting  of  a 
gas  retort,  constructed  of  masonry  or  moulded,  with  an 
inclined  fire-grate ;  the  back  part  is  termed  a  "  gas  and 
coke  generator." 

The  gas  froni  the  coal  on  the  inclined  fire-grate  is  rapidly 
driven  ofY  ;  the  fuel,  in  the  form  of  coke,  passes  into  the  back 
part  of  the  furnace,  which  is  widened  out  to  twice  or  more 
times  the  width  of  the  fire-grate  at  one  part,  and  reduced  to  a 
half  or  less  of  the  Avidth  of  the  fire-grate  at  its  upper  part, 
where  the  outlet  is.  The  coke  is  converted  into  carbon 
monoxide,  which  burns  without  smoke.  .Vir,  heated  in 
passages  built  in  the  walls  of  the  furnace,  is  admitted  round 
the  lip  of  tlie  outlet  to  obtain  the  maxinmm  effect  from  the 
fuel.  The  furnace  is  shown  attached  to  a  steam  generator. 
Brieflj',  then,  the  improved  furnace  consists  of  a  gas-retort,  in 
which  solid  fuel  is  first  partly  consumed,  and  then  passes  on 
to  a  second  combustion  chamber,  where  the  combustion  is 
completed. — li.  B.  P. 

Improvements  in  Coke-Ocens.     T.  Bauer,  Berlin,  German}'. 
Eng.  Pat.  20,769,  1892  ;  April  8, 1893. 

Thk  inventor  has  devised  a  horizontal  coke-oven  between 
each  pair  of  combustion  chambers  of  which  is  an  intermediate 
space  provided  with  suitable  pipes  and  serving  for  the 
preliminary  heating  of  the  gas  and  air  employed  in  the 
combustion.  Special  arrangements  are  made  to  ensure 
uniform  mixture  of  the  air  and  gas  before  burning  ;  channels 
are  also  provided,  which  are  fitted  with  dampers  and  arranged 
along  the  series  of  furnaces  above  the  furnace  chambers  and 
combustion  chambers,  and  so  connected  with  these, 
by  openings,  as  to  enable  the  furnaces  to  be  closed  oi 
controlled  at  will,  completing  an  arrangement  which  also 
allows  of  any  oven  being  detached  from  the  series  for  repairs. 
These  arrangements  admit  of  a  series  of  furnaces  being 
operated  partly  direct  and  partly  by  condensation. — W.  J.  P. 


shut  off  and  the  exit  to  the  chimney  closed.  Steam  is  theI^ 
admitted  by  the  inlet  under  the  gr.ite,  aud,  pas.>»iijg  u]) 
through  the  fuel,  becomes  converted  into  water-ga.--.  Ihis 
passes  through  one  of  the  top  e.xit  flues  to  the  lowest  fixing, 
chamber  and  becomes  superheated  by  the  checker-work.. 
Hydrocarbon  vapour  is  admitted  into  the  top  of  this  cliamlHr, 
where  it  is  gasified  and  mixes  with  the  water-ga^.  Th<* 
mixture  passes  through  the  checker- work  in  the  oilitr 
chamber  and  the  gasifieil  hydrocarbon  becomes  "  fixed  "  in 
the  water-gas.  It  then  passes  out  througii  tin-  top  gas  exit  to 
the  scrubbers,  &c.  When  the  fuel  iu  tiie  generating, 
chamber  ceases  to  decompose  the  steam  all  the  valves  at 
the  time  open  are  shut.  The  heating-u[)  jirocess  before* 
described  is  then  repeated.  When  this  is  effected  the 
production  of  water-gas  is  again  commenced  by  opening.! Iih; 
upper  steam  inlet ;  the  steam  now  travels  downward-r 
through  the  fuel,  out  of  one  of  tlie  lower  exit  Hues,  to 
the  top  of  the  uppermost  fixing  chamber,  is  mixed  tiierciu 
with  gasified  hydrocarbon  vapour,  aad  passes  down  througit 
the  other  chambers  to  the  lower  gas  exit  and  on  tc  th« 
scrubbery.  The  heating-up  process  is  again  gone  through* 
and  so  on,  the  dirt-ction  in  which  the  »team  and  wdter- 
gas  pass  through  the  fuel  and  fixing  chambers  respectively 
being  alternately  upwards  and  downwards. — R.  B.  P. 


Improvements  in  Apparatus  for  the  Manufacture  of 
Carburetted  Water-Gas.  L.  L.  Merrifield,  Franklin, 
Mass.  J.  T.  Westcott,  Cramers  Hill,  X.J.,  U.S.A.,  and 
^y.  H.  Pearson,  Toronto,  Canada.  Eng.  Pat.  8371, 
April  25,  1893. 

This  apparatus  consists  of  a  generating  chamber  and  a  set 
of  superheating  or  fixing  chambers  ;  the  latter  are  contained 
in  a  single  shell,  beicg  separated  from  one  another  by  arched 
partitions  provided  with  openings  for  the  passage  of  products 
of  combustion  from  one  chamber  to  the  next.  Each  fixing 
chamber  is  partially  filled  with  checker-work.  The  lowest 
chamber  has  two  air-blast  inlets,  one  at  the  upper  and  the 
other  at  the  lower  end,  where  there  is  also  a  gas  exit  pipe. 
All  the  chambers  have  supply  pipes  for  admitting  hydro- 
carbon vapours  or  liquids.  The  top  chamber  has,  in  addition, 
two  exit  branches  at  its  upper  end,  one  for  the  water-gas  and 
the  other  leading  to  a  chimney  flue. 

The  generating  chamber  has  a  grate,  below  which  are  two 
inlet  pipes,  one  for  an  air  blast  and  the  other  for  steam  ;  also 
two  outlet  flues,  one  leading  to  the  lower  eud  of  the  lowest 
fixing  chamber  and  the  other  to  the  upper  end  of  the  top 
chamber.  Xear  the  top  of  the  generating  chamber  is 
another  steam  inlet  and  another  pan-  of  exit  flues  leading  to 
the  same  places  as  the  lower  pair  :  all  four  flues  are  fitted 
with  valves  for  controlling  the  direction  of  the  gases  leaving 
the  generating  chamber.  Fuel  is  introduced  through  a  top 
charging  door,  ignited,  and  the  lower  air  blast  turned  on : 
"  producer "  gas  is  formed  and  passes  out  through  one  of 
the  top  exit  flues  to  the  lowest  fixing  chamber,  where  it  meets 
with  air  from  the  two  blast  inlets  in  this  chamber  and  burns. 
The  products  of  combustion  pass  up  through  all  the  chambers 
heating  the  checker-work,  and  out  through  the  top  exit  to 
the  chimney  flue.  When  the  flue  and  checker-work  have 
attained  a  sufficiently  high  temperature  all  the  air  blasts  are 


Improvements  relatinc/  to  the  Manufacture  of  Gas.  if.  II. 
Lake,  London.  From  W.  H.  Harris,  Boston, '  U.^.  A. 
Eng.  Pat.  12,441,  July  5,  1893. 

The  process  is  one  for  making  gas  in  a  single  generator 
and  regenerator  or  fixing  chamber.  Steam,  preferably 
superheated,  is  mixed  with  highly-heated  products  JVom 
the  combustion  of  bituminous  coal  or  similar  sub!-taiic<^s ; 
the  mixture  is  then  passed  over  a  mass  of  highly  rhea'.ert 
fire-resisting  material  and  becomes  converted  into  gas.. 
The  first  process  is  conducted  in  a  slightly  conical  com- 
bustion chamber.  This  is  closed  at  the  top  by  a  conical 
charging  valve,  through  which  the  coal  is  infro-luc.d. 
At  the  lower  end  are  tuyeres  for  supplying  a  I'.ot  bl-.st 
to  the  burning  coal.  Steam  is  admitted  above  the  l.ijer 
of  coal  at  right  angles  to  the  a-cending  products  of 
combustion,  whereby  a  thorough  mixing  is  effected.  The 
mixture  passes  through  an  outlet  at  the  upper  part  of  tl-e 
combustion  chamber  into  the  regenerator  or  fixing  chamber, 
which  consists  of  a  serpentine  flue  ailed  with  balls  of  fire- 
resisting  material.  A  superheating  coil  for  the  steam  and 
an  annular  chamber  for  heating  the  blast  are  built  into  the 
walls  of.  the  combustion  chamber  iu  order  to  econoaiise 
heat.  Means  of  enriching  the  gas  for  illuminating  purposes 
are  described.     The  process  is  continuous. — K.  B.  P. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

An  Improved  Method  of  Purif/ing  Toluene,  Benzene,  iS^c^ 
R.  J.  Friswell.     Chem.  Xews,  68,  1893,  27. 

Of  late  years  the  demand  for  toluene  has  so  much  increased 
that  large  quantities  of  the  bv'-products  from  the  oi!-gas 
factories  have  been  worked  up  to  recover  the  toluene  atd 
benzene  which  Armstrong  some  years  back  discovered  in 
them. 

This  has  caused  much  trouble  in  separating  traces  of 
paraffins,  which,  though  not  so  troublesome  with  benzene, 
render  toluene  almost  unworkable,  unless  treated  in  a 
special  manner.  These  substauces  are  not  indicated  by 
any  variation  of  the  boiling-points,  which  are  now  uniforn  ly 
good,  but  can  be  at  once  detected  by  vigorously  shaking 
the  sample  with  an  equal  volume  of  pure  sulphuric  acid  of 
1-842  sp.  gr. 

L'nder  these  circumstances  a  sample  made  from  puro 
coal  oils  separates  sharply  into  two  layers  when  allowed  to 
rest  after  shaking,  and  the  acid  is  colourlesSj  oi*  of  a  very 
faint  brown  lint,  and  remains  so  for  24  hours  or  more. 

On  the  contrary,  the  samples  contaminated  with  tlieso 
bodies  form  an  emulsion,  which  takes  five  to  ten  minutes  to 
separate  completely,  and  the  acid  is  more  cr  less  bright 
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©range-coloured.  Iq  about  one  hour  the  surface  of  the  acid 
is  deep  green,  and  this  tint  gradually  spreads  tlirough  the 
IJ^uid,  so  that  ia  10  to  12  hours  the  whole  is  deep  green, 
or  even  black,  while  a  distinct  odour  of  sulphurous  acid  is 
easily  detected. 

A  sample  of  toluene  behaving  in  this  wa}'  maybe  at  once 
rejected  by  anyone  desiring  to  avoid  an  immense  amount  of 

■  trouble  in  working  it. 

I;  is,  however,  an  easy  matter  to  render  toluene  quite 
e^ual  to  the  best  samples  prepared  from  pure  coal  oils  by 
a  very  simple  and  inexpensive  treatment. 

It  is,  of  course,  well  known  that  agitation  with  concen- 
trated oil  of  vitriol  will  effect  the  removal,  by  solution,  of 
most  of  thjse  bodies ;  but  unfortunately  at  the  same  time 
^reat  Joss  of  toluene  occurs,  owing  to  its  easy  solubility  in 
the  acid.  It.'^  recovery  by  hydrolysis  is,  needless  to  say,  an 
expensive  operation. 

It  is  uo  secret  that  many  makers  have  used  fuming  acid, 
«nd  have  alleged  that,  notwithstanding  increased  loss,  it 
has  proved  cheaper  to  use  than  ordinary  vitriol.  The  use 
of  oxidising  agents  dissolved  in  the  vitriol  has  been  found 
qaite  ineffective. 

The  moverueut  in  the  direction  of  stronger  acid  is  an 
entirely  erroueor.s  one,  and  the  secret  of  success  lies  ia 
•an  opposite  direction. 

It  is  quite  possible  to  employ  an  acid  too  weak  to  dissolve 
the  toluene,  but  quite  strong  enough  to  wash  out  the 
paraffins,  but  this  treatment  is  rendered  expensive  by 
reason  of  the  large  volume  of  acid  and  number  of  treat- 
ments rdquirecl.  It  is,  however,  possible  to  make  use  of 
sn  acid  which  siiall  act  in  a  different  manner,  viz.,  render 
the  paraffin-like  bodies,  part  of  which  it  dissolves,  much 
Jess  volatile  by  polymerising  them. 

This  ma^'  be  carried  out  as  follows  : — Crude  toluene 
bDiliug  between  110- — 130"  C.  is  agitated  thoroughly  for 
four  hours  with  10  per  cent,  by  volume  of  sulphuric  acid 
of  sp.  gr.  I -803.  It  is  allowed  to  rest,  and  drawn  off  from 
■the  acid  in  the  usual  manner,  and  washed  once  with  enough 
c.-iustic  soda  to  remove  traces  of  acid.  Very  thorough 
.agitation  is  necessary,  and  certain  samples  may  require 
•more  acid  or  a  longer  time  of  treatment.     The  loss  should 

■  not  exceed  0  per  cent.     About  half  of  this   is  due  to  the 
paraffins  removed. 


It  is  then  at  once  transferred  to  the  rectifying  stiUj  and 
the  pure  toluene  taken  off.  This  will  be  found  by  the  acid 
test  quite  equal  to  the  best  toluene  made  from  coal  oils. 
In  fact  95  per  cent,  of  the  distillates  will  pass  this  test. 

The  residues  in  the  still  consist  partly  of  the  polymerised 
bodies,  their  boiling-points  lying  between  260^  and  285^  C. 

The  waste  acid  on  dilution  deposits  a  deep  green  oil, 
which,  when  nearly  free  from  acid,  is  soluble  in  water. 
When  distilled  with  water  a  very  heavy  oil  comes  over  with 
the  distillate.  The  acid  cannot  be  recovered  unless  this 
substance  is  separated  by  dilution,  as,  if  heated  directiv 
as  drawn  from  the  toluene,  it  evolves  large  volumes  of 
sulphurous  oxide  and  becomes  nearly  solid  from  separation 
of  carbon. 


A  Study  of  Califovnian  Petroleum.     F.  Lengfeld  and 
E.  O'Neill.     Amer.  Chem.  J.  15,  19. 

The  industry  in  Californian  petroleum  has  now  reached 
large  dimensions,  the  production  in  1888  attaining  705,000 
barrels  (40-gall.)  ;  but  nevertheless  the  oil  has  not  hitherto 
been  subjected  to  systematic  investigation. 

This  is  a  preliminary  notice  of  an  exhaustive  fractionatiou 
of  a  specimen  from  Pico  Caiion  (Los  Angeles).  The  crude 
petroleum  has  a  sp.  gr.  0'8414  at  15",  and  a  refractive 
index  1-4810  at  14^  C.  A  quantity  of  18  litres  was 
fractionated  at  40"^ — -300^  C,  collecting  at  every  10^,  and 
refractionating  these  fractions  at  b''  interval.  The  fractions 
were,  on  the  whole,  uniform  in  amount,  with  a  tendency  to 
collect  in  larger  amounts  at  75'— 85",  150' — IGO",  190" — 200% 
and  240" — 250'  C.  The  increase  in  gravity  from  0'6344  to 
0-8649,  and  in  refraction  from  1  •  3669  to  1  ■  4824,  is  regularly 
maintained  throughout  the  fractions. — C.  F.  C. 


Apparatus  for  the  Continuous  Fractional  Distillation  of 
Crude  Petroleum  and  similar  Liquids ;  also  for  the 
Manufacture  of  (ras  from  Petroleum  and  its  Products. 
\V.  Schuchow  and  S.  Gawrylow.  Zeits.  ang.  Chem.  1893, 
230—23 1 . 

The  crude  petroleum  or  residues  from  petroleum  distillation 
are  drawn   through  the  pipe  K  and   delivered  by  means  of 
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the  pressure  pump  B  through  C,  into  a  scries  of  coils  d. 
These  are  walled  in  an  oven  and  exposed  to  a  hifjli  ttin- 
|)cratiire.  .\ucor(lin<j  to  llio  ti'nipciatiire  eni|(lo_ve(l  the 
Ii(|ui(l  cntcriiifi  the  coils  is  cither  volatilised  or  undergoes 
destructive  distillation.  To  produce  the  latter,  the  heating 
is  effected  under  pressure  by  closing  the  taps  M  and  i'. 

The  escaping  vapours  or  gases,  as  the  case  niay  be,  pass 
into  the  cylinder  A,  from  which  any  condensed  vapours  are 
either  simply  drawn  off  for  further  use  by  means  of  i)ipe  I) 
;ind  tap  1',  or  sent  back  into  the  coils  through  the  pump  by 
opening  tap  (^.  I'art  of  the  liquid  to  be  distilled  may 
also  be  pumped  directly  into  A,  which  will  then  act  as  a 
dephlcgmator. 

If  high  boiling  oils  or  residues  are  worked  it  will  be 
found  useful  to  introduce,  by  means  of  the  by-pass  t,  the 
first  runnings  from  petroleum,  as  gasoline,  petroleum  ether, 
&c. 

The  vapours  or  gases  leaving  A  by  means  of  pipe  K  are 
couducted  into  a  series  of  cylinders  F,  entering  them  at  the 
bottom  //,  and  leaving  at  the  top.  The  \apours  or  gases 
are  met  by  a  tine  spray  of  cooling  liquid  (having  a  lower 
boiling-point  than  the  vapours  to  be  condensed),  ■\>hich  is 
introduced  into  the  condensers  i'  by  means  of  pipe?  K,  /.■, 
and  coil  n,  ending  with  the  rose  y.  Thus  it  is  possible  to 
condense,  c  7.,  by  one  pound  of  injected  water  eight  pounds 
of  vaporised  petroleum.  The  vnpours  that  have  nor  been 
condensed  in  F  are  finally  conducted  into  X,  where  they 
are  met  on  entering  through  pijie  Fo  bv'  a  jet  of  water  .c. 
The  condensed  water  runs  away  through  S',  being  heavier 
than  the  oil  which  is  drawn  off  through  pipe  m. 

The  vapours  condensed  in  F  flow  whilst  still  hot  into 
boxes  (I',  through  which  a  stream  of  water  is  kept  rur.ning  ; 
the  oil  separates  from  the  water  in  these  boxes  and  is  run 
off  at  convenience. — J.  L. 


Produrfs  of  Destructive  DisfiHatiou  iif  Wooil :  Me:hyl-fiir- 
furol  and  Mrt/iyl-pt/romiicic  Ai:id.  H.  ]>.  Hill  and  W.  L. 
Jennings.     Amer.  Chem.  J.  15,  139. 

'I'he  authors  have  separated  methj'l-iurfurol  from  the  higher 
boiling  fractions  (175"  C.').  A  determination  was  also  made 
of  the  relative  yields  of  furfurol  and  of  this  homologue  by 
fractionating  50  kilos,  of  the  crude  oils.  ( )f  the  former 
(represented  approximately  by  the  fraction  16U — 165  )  CO 
per  cent,  was  obtained  ;  of  the  meth\  1  derivative  (fraction 
182' — 180")  2  per  cent,  was  obtained,  calculated  on  the 
original  oil. 

The  pure  product  boiled  at  187  ,  and  the  sp.  gr.  at  18'' 
was  1'  1087.  Oxidation  by  silver  oxide  was  found  to  give  a 
high  yield  of  meth>l-pyromueic  acid  (m.p.  108 — 109  ),  viz., 
8-i  per  cent,  of  the  theoretical  quantit}'.  Uy  treatment 
with  bromine  at  low  temperatures  a  tetra-bromo  derivative 
is  obtained  ;  at  ordinary  temperatures  a  bromomethylpyro- 
mucic  acid  (m.p.  150 — 151)  with  the  IJr  in  the  furfuran 
ring;  at  higher  temperatures  (50' — 60')  the  Br  enters  the 
side  chain  and  forms  oj-bromomethyl-pryromueic  acid  (m.p. 
147" — 148').  The  authors  have  also  prepared  a  dibromo 
derivative  with  one  Br  in  the  C'^  ring,  the  other  in  the  side 
chain.  By  the  action  of  water  the  Br  atom  in  the  side 
chain  in  both  these  derivatives  is  replaced  by  OH.  F>om 
the  fractions  of  the  original  oil  boiling  at  200''' — 225^  the 
authors  isolated  guaiacol  (this  Journal,  18:r5,  151  — 157  ;  and 
1892,  395— 403).— C.  F.  C. 


PATENTS. 

Process  for  the  Separation  and  Recover ij  of  Benzol, 
Alcohol,  Ether,  and  other  easily-volatile  Substances 
from  Air  or  other  Gas.  8.  Pitt,  Sutton.  From 
C.  Heinzerling,  Frankfort-on- Maine,  Germany.  Eng. 
Pat.  12,390,  July  4,  1892. 

Thk  vapour-laden  air  or  other  gas  is  compressed  to  2 — 6 
atmospheres,  and  then  cooled  in  a  suitable  condenser  to 
8^  C.  or  10'  C.  The  compressed  and  cooled  gaseous 
mixture  next  passes  through  a  series  of  surface  condensers, 
consisting  of  nests  of  pipes  cooled  externally,  to  a  motor 
cylinder,  in   which   it  is  allowed  to  expand   and  perform 


work.  This  causes  a  further  reduction  of  its  temperature, 
and  the  expanded  and  cooled  gases  passing  from  the  motor 
'  cylinder  round  the  pipes  of  the  surface  cf)ndensers  act 
as  the  cooling  medium.  The  work  performed  is  used  to 
assist  the  gas  compressor.  By  suitably  proportioning  the 
condensers,  &c.,  the  compressed  ga-,es  n)ay  be  cooled  down 
to  from  —  25'  C.  to  -  40"  C,  and  in  the  motor  cylinder 
to  from  -  GOC  to  —  80'' C.  To  prevent  the  blocking 
of  the  motor  cylinder  by  solid  products  of  condensation, 
spiral  conductors,  which  can  be  heated  b}-  an  electric 
current,  are  placed  round  the  outlet  and  inlet  pipes  and  the 
valves. 

Any  solid  products  forming  in  the  condensers  arc  got  rid 
of  by  admitting  some  of  the  original  uncooled  uncompressed 
gaseous  mixture.  — It.  B.  P. 


Safety  Arrauoemcuts  for  Lloalinrj  and  Stationary  Jnflum- 
mahle  Oil  Storat/e  Tanks.  B.  II.  Thwaite,  Liverpool. 
Eng.  Pat.  12,860,' July  13,  1892. 

To  allow  any  gases  evolved  from  the  oil  to  efcapc,  and  at 
the  same  time  to  prevent  the  ingress  of  air  on  the  contract- 
tion  of  the  oil,  escape  pipes,  which  terminate  in  an 
hydraulic  seal,  or  are  led  through  the  side  of  the  vessel 
below  the  water  line,  are  fitted  to  the  top  of  the  storage 
tanks.  To  compensate  for  excessive  contraction  of  the  oil 
mean:-  for  introducing  fresh  oil  or  gas  are  provided.  To 
prevent  the  formation  of  an  explosive  mixture  in  the  tank- 
when  they  are  emptied,  the  use  of  carbon  dioxide,  or  steam, 
for  filling  up  the  space  left  vacant  by  the  outflowing  oil  is 
claimed,  so  also  is  the  use  of  a  refrigerating  medium  passing 
through  water  jackets,  pipes,  coils,  &c.,  for  keeping  the 
temperature  of  the  oil  below  its  flashing  point  or  that  of 
volatilisation.  Inclined  floors,  provided  with  collecting 
wells  placed  below  the  tanks,  for  dealing  w  ith  leakage,-  are 
described  anel  claimed. — K.  B.  P. 


n.-COLOURING  MATTERS  AND  DYES. 

The  Constitution  (fthe  Colouring  Mat'er.t  <f  the  Rosairiline 
Group.  A.  Ilosenstiehl.  Comptes  rend.  116,  1893, 
194—197. 

HoFM.4_xx"s  researches  on  the  constitution  of  rosaniline  were 
carried  out  on  a  salt  which  he  considered  to  be  a  trihydro- 
chloride.  This  substance  it  is  impossible  to  obtain  in  a 
state  of  purity  by  the  Avet  way,  as  it  loses  acid  before 
giving  up  all  its  water,  nevertheless  on  analysis  it  always 
gives  more  chlorine  than  is  required  for  three  atoms,  but  less 
than  four  to  the  molecule  of  rosaniline.  By  treating  the  dry 
colouring  matters  with  dry  hydrochloric  or  hydrobromic 
acid  gas,  diluted  with  air  to  moderate  the  action,  and 
subsequently  exposing  the  products  in  vaci.o  over  sulphuric 
acid  for  two  or  three  days  to  remove  the  excess  of  acid 
absorbed,  or  by  passing  over  them  a  stream  of  dry  cold 
air,  the  weights  are  found  to  remain  constant,  and  the 
substances  may  be  obtained  pure.  They  have  not  the 
metallic  lustre  characteristic  of  the  original  colouring  matter, 
but  their  aqueous  solutions  have  the  usual  colour,  yet  if 
allowed  to  deliquesce  the  colour  of  the  liquid  is  different. 
The  polv-acid  salts  of  rosaniline  are  not  stable,  but  the 
methyl  derivatives  are  more  so.  The  author  prepared  and 
analysed  the  following  compounds  : — rosaniline  hydro- 
chloride (C|rj)  and  hydrobromide,  hexamethylrosaniline 
hydrochloride  and  hydrobromide,  and  tetramethyldiamido- 
triphenylcarbinol  hydrochloride  and  hydrobromide,  and 
found  in  the  first  four  cases  that  the  amount  of  halogen 
present  agreed  closely  with  that  required  for  four  atoms  in 
the  molecule,  and  in  the  last  two  for  three  atoms  per 
molecule. 

llosanilice  and  its  congeners,  therefore,  present  to  acids 
two  distinct  properties  :  they  are  mainly  alcohols,  but  arc 
also  basic,  and  these  compounds  stand    midway   between 
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alkaline  bases  and  alcohols.  Rosaniline  itself  is  no  triamine, 
but  the  colouring  matters  derived  from  it  are  the  ethereal 
salts  of  tertiary  amido-alcohols  of  the  aromatic  series. 

— F.  H.  L. 


Azo   Derivatives   of  Pi/rocatechoL     O.    X.   Witt   and    F. 

Mayer.  Ber.  26,  1072. 
The  trustworthiness  of  the  so-called  law  of  Griess,  that 
only  those  diamines  and  dihydroxyhydrocarbons  which 
contain  the  substituting  groups  in  the  meta  position  are 
susceptible  of  combination  with  diazo  compounds,  had 
already  been  shaken  bv  the  observation  of  one  of  the 
authors  (O.  X.  Wilt,  Ger.  Pat.  49,979  and  49,872,  1889) 
that  naphthoquinol  (naphtho-pjTOcatechol)  unites  in  the 
usual  wa}'  with  diazo  compounds  to  form  beautiful  azo 
dyes.  The  authors  now  find  that  the  typical  pyrocatechol 
itself,  under  suitable  conditions,  reacts  energetically  with 
diazo  compounds.  A  direct  and  an  indirect  method  are 
described,  success  being  dependent  upon  ihe  choice  of  the 
solvent,  the  concentration  of  the  solutions,  and  the  addition 
of  suitable  reagents  for  the  fixation  of  the  acid  liberated 
during  the  reaction. 

Direct  method. — Aniline-azo- pyrocatechol — 
QH^.X^X.CgHsCOH), 

A  mixture  of  an  alcoholic  solution  of  pyrocatechol  with  a 
very  concentrated  solution  of  diazo  benzene  chloride  is 
allowed  to  stand  for  some  time  and  then  poured  upon  ice, 
whereupon  the  dye  separates  as  a  garnet -red  precipitate, 
which  may  be  purified  by  boiling  once  or  twice  with  an 
aqueous  solution  of  ammonium  acetate,  and  finally  by 
recr^'stailisation  from  alcohol.  Three  modifications  are 
described. 

Paratohiidine-azo-pyrocatechol — 

CH3.CoH,.X  =  N.CcH3(OH), 

may  be  prepared  in  exactly"  the  same  way. 

Paranitraniline-azo-pyrocuteclLol  — 

C6H,X0,.X  =  X.CfiHaCOH). 

13  "8  grms.  of  paranitraniline  are  dissolved  in  60  cc.  of 
glacial  acetic  acid,  and  20  cc.  of  concentrated  hydrochloric 
acid  added.  The  solution,  which  maj'  be  cooled  to  0"  C. 
without  yielding  a  precipitate,  is  diazotised  by  the  addition 
of  the  necessary  quantity  of  sodium  nitrite  in  concentrated 
aqueous  solution,  and  poured  into  a  concentrated  aqueous 
solution  of  pyrocatechol  mixed  with  the  calculated  quantity 
of  sodium  acetate.  The  colouring  matter  separates  at 
once  in  a  blood-red  crystalline  form.  The  diacetate  is 
prepared  by  warming  the  substance  thus  obtained  with 
acetic  anhydride  and  dry  sodium  acetate  on  the  water-bath, 
and  may  be  recrystallised  from  methyl  alcohol. 

Indirect  method. — Starting  from  the  fact  that  guiaeol 
combines  with  diazo  compounds,  the  authors  endeavoured 
to  find  a  mono-ether  of  pyrocatechol  possessing  a  similar 
property  and,  at  the  same  time,  the  power  of  easily 
detaching  the  radicle  contained  therein.  This  body  they 
secured  in  pyrocatechol  monobenzoate.  It  is  easily  obtained 
by  stirring  intimately  together  an  aqueous  solution  of  pyro- 
catechol with  the  theoretical  quantity  of  benzoyl  chloride, 
and  then  adding  a  solution  of  caustic  soda.  The  precipitate 
formed  is  collected,  moistened  with  methyl  alcohol,  dried, 
and  recrystallised  from  a  large  quantity  of  water.  It 
combines  easily  with  diazo  compounds.  With  diazo 
benzene,  pale  yellow  leaflets,  soluble  in  dilute  alkalis,  are 
obtained.  On  heating,  saponification  immediately  sets  in  ; 
the  benzoyl  group  is  detached  with  formation  of  the 
aniline-azo-pyrocatechol  already  described. — Ed.  T. 


Chemical   Investigation    of  Handwriting.      A.   IJobertson 
and  J.  J.  Hofmann.     Pharm.  Centr.  1892,  33,  225. 

See  under  XXIII.,  page  628. 


Ortho-,  Para-,  and  Peri-Disulphonic  Derivatives  of  Naph- 
thalene.  Henry  E.  Armstrong  and  W.  P.  Wynne.  Proe. 
Chem.  Soc.  1893  [126],  166  -168. 

Ix  a  previous  communication,  dealing  with  the  results  of  the 
examination  of  a  large  number  of  disulphonic  acids  (this 
Journal,  1890,  802),  attention  wasilrawn  to  the  '"invincible 
objection '  of  two  sulphonic  radicles  to  remain  in  either 
contiguous  or  para-  or  peri-positions "  relatively  to  one 
another  when  disulphonic  acids  are  formed  by  the  action  of 
sulphuric  acid  either  on  naphthalene  or  on  the  chloro-, 
amido-,  or  hydroxy-naphthalenes.  Further  investigation 
has  failed  to  supply  a  single  exception  to  this  rule,  and  it  is 
noteworthy  that  of  the  known  disulphonic  acids  only  two 
— the  Xo.  II.  a-naphthylaminedisulphonic  acid  of  Dahl 
&  Co.'s  German  Patent  Xo.  41,9.57  (Joe.  cit.,  p.  799),  and 
the  minor  product  of  the  sulphonation  of  potassium  2:3'- 
chloronaphthalenesulphonate  contain  the  two  sulphonic 
radicles  relatively'  in  the  positions  1 : 2',  the  favoured  posi- 
tions being  1:4',  2  :  4',  2  :  2',  and  2  :  3',  the  position  1  :  .3 
being  taken  up  only  in  the  case  of  sulphonation  products 
of  certain  )3-chloro-  and  /3-amido-naphthalenesulphonic 
acids.  Moreover,  while  the  number  of  naphthalenedi- 
sulphonic  acids  obtainable,  either  by  the  sulphonation 
of  naphthalene  or  by  eliminating  the  XIIo  radicle  from 
naphthylaminedisulphonic  acids  amounts  to  six,  it  is  very 
significant  that  only  two  naphthylaminetrisulphonic  acids — ^ 
the  1:3:  2'-  and  1:3:  3'-derivatives — can  be  obtained  by 
sulphonating  naphthalene,  and  that  the  only  trisulphonio 
acids  obtained  by  sulphonating  the  naphthols  and  naphthj-l- 
amines  contain  their  sulphonic  radicles  relatively  in  one  or 
other  of  these  positions. 

While  preparing  the  final  account  of  seven  years'  investi- 
gations the  authors  endeavoured  in  various  ways  to  prepare 
the  missing  acids  containing  the  sulphonic  radicles  in  the 
positions  which  are  avoided  in  all  products  of  direct  sulpho- 
nation, so  that  their  behaviour  towards  sulphonating  agents 
might  be  studied  in  order  that  the  explanation  of  this 
remarkable  law  of  substitution  might  be  given.  While 
engaged  in  these  experiments  the  authors  learnt  that  a 
process  had  been  devised  in  the  laboratory  of  the  Farben- 
fabriken  vormals  F.  Bayer  and  Co.,  of  Elbeifeld,  which 
made  it  possible  to  prepare  all  the  acids  the  authors  were  in 
search  of. 

The  process  consists  in  displacing  the  amido-group  in  a 
naphthjdamine  derivative  by  SH  and  oxidising  the  resulting 
thio-derivative  b^'  means  of  alkaline  permanganate ;  the 
thihydride  is  prepared  by  Leuckart's  method  (J.  Prakt. 
Chem.  [2],  41,  218)  by  submitting  the  diazo-compound 
prepared  from  the  amine  to  treatment  with  potassium 
xanthate  and  hydrolysing  the  resulting  xanthate.  The 
thihydride  thus  formed  being  unstable  in  presence  of  oxygen, 
the  corresponding  disulphide  is  usually  obtained.  The 
process  is  described  in  the  German  Patent  Anmeldung  F-. 
6099,  CI.  22,  of  the  Farbenfabriken  vorm.  Friedr.  Bayer  and 
Co.,  Elbeifeld,  in  which  an  account  is  given  of  three  new 
disulphonic,  seven  new  trisulphoiuc,  and  two  tetrasulphonic 
acids  of  naphthalene.  By  means  of  the  description  given 
the  authors  have  been  able  without  the  slightest  difficulty  ta 
prepare  the  various  acids. 

In  the  present  note  only  three  new  disulphonic  and  one 
new  trisulphonic  acid  are  referred  to :  the  remaining  acids 
will  be  described  in  a  later  communication.  On  treatment 
with  phosphorus  peatachloride,  the  1  :  1'-  and  1  : 2-acids 
yield  products  which  apparently  are  the  corresponding 
anhydrides.  This  behaviour  is  of  interest,  as  an  extension 
of  the  observations  made  in  V.  McNer's  laboratory  on  the 
formation  of  anhydrides  of  disulphonic  acids  of  thiophen. 
It  is  remarkable  that  the  R-acid,  in  which  there  are  two 
contiguous  j8-sulphonic  groups,  has  not  been  found  to  yield 
an  anhydride. 

In  the  first  instance  the  authors  availed  themselves  of  the 
method  for  preparing  from  the  (Badische)  1  :  2'-^-uaphthyl- 
amiuesulphonic  acid  the  1  : 2'-naphthalenedisulphonic  acid 
previously  discovered  by  them  (this  Journal,  1890,  799). 
The  product  is  identical  with  that  obtained  from  Dahl's 
Xo.  II.  a-naphthylamiuedisulpLonic  acid,  and  thus  an 
independent  proof  is  afforded  of  the  somewhat  remarkable 
constitution  assigned  to  this  acid. 
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1  :  \'-Naphthalenedisulphonic  acid,  C|uHfi(S0;,H)2,  was 
prej)ared  from  tlie  Schdilkopf  1  :  I'-o-rKiphtliylaniiuesul- 
pliuiiic  acid. 

1  : 2-N(iphlli(ileiH-disnlphonic  acid  was  obtained  from 
the  Laudshoff  and  .Meyer  1  :  2-rt-naplitliylamiiie  sulphonio 
acid. 

1  :  A-Xaphthahucdisulphonic  acid  wa.s  prepared  from 
naphthionic  acid. 

2  :  2' :  3'  -  Aaplilh(de>ietris7tlphonic  acid,  C,qH5(SO;,H)3. 
was  obtained  from  2:2':  3-)3-naphthylaminedisulplionic  aciil 
(amido-U-acid). 

The  method  of  substituting  the  S(  ).(H  radicle  for  NIL 
has  been  extended  to  tlie  chloro-/8-nai,htliylaminesulphonic 
acids,  and  in  particular  to  the  1:2:2'-  or  "  No.  3  "  acid, 
with  the  object  of  comparing  the  product  with  the  a-chloro- 
naphthalene-2  :  2'-disulphouic  acid  obtained  from  Alen's 
a  -  nitronaphthalene-2  :  2'  -  disulphonic  chloride,  to  which 
Cleve  attributes  a  like  constitution  (Ber.  25,  2490).  J'he 
authors  take  this  opportunity  of  stating  that  further  in- 
vestigation has  shown  that,  contrary  to  their  previously 
expressed  view  (this  Journal,  1890,  802),  the  No.  2  and 
No.  3  acids  have  an  independent  origin. 

By  the  discovery  of  the  disulphonic  acids  here  described,  we 
are  now  placed  in  possession  of  nine  of  the  ten  possible  acids. 
The  authors  have  previously  characterised  the  ten  possible 
dichloronaphthaleues  and  the  two  homonucleal  trichloro- 
naphthalenes  ;  they  have  novv  all  but  completed  the  studj-  of 
the  remaining  twelve  trichloronaphthaleucs,  having  con- 
verted them  into  sulphonic  acids,  &c.,  in  order  that  it  may 
be  possible  to  characterise  them  beyond  question. 


Supplementary  JSotes  on  Madder  Colouring  Matters 
E.  Schunck  and  L.  Marchlewski.  Proc.  Chem.  Soc.  1893, 
[126],  169. 

Many  years  ago  (Phil.  Trans.  1853,  72)  one  of  tbe  authors 
described  under  the  name  of  rubiadin  a  yellow  colourinsr 
matter  obtained  from  madder.  It  is  now  shown  that  madder 
contains  a  glucosido  of  this  substance,  the  preparation  and 
properties  of  which  are  described.  The  glucoside  crystallises 
in  yellow  needles  meltiag  at  about  270^.  On  acet\']ation  by 
Liebermann's  method  it  yields  a  pentacetyl  derivative.  On 
treatment  with  baryta  water  it  yields  a  dark  red  lake,  one 
hydrogen  atom  being  displaced  by  barium.  On  hydrolysis 
it  is  converted  into  rubiadin  and  ordinary  dextrose — ^ 

Q1H20O3  +  H2O  =  C13H10O4  +  CcHi.Og 

Rubiadin  crystallises  in  lustrous  yellow  needles,  melting 
at  290'.  It  very  closely  resembles  purpuroxanthin,  and  is 
probably  the  corresponding  derivative  of  methylanthracene. 


The  Constitution  of  Rnhiadin  Glucoside  and  of  Rubiadin. 
L.  Marchlewski.     Proc.  Chem.  Soc.  1893  [126],  169. 

It  is  pointed  out  that  of  the  five  hydroxyl  groups  in  rubiadin, 
one  is  phenolic,  inasmuch  as  the  glocoside  yields  dark  red 
coloured  monometallic  derivatives  ;  further,  it  is  contended 
that  probably  glucose  always  exists  in  glucosides  in  the 
form  of  an  anhydride  of  a  heptahydric  alcohol ;  a  formula 
is  assigned  to  the  glucoside  based  on  these  arguments. 

Assuming  that  rubiadin  is  derived  from  the  same  (/3) 
methylanthracene  as  emodin,  &c.,  it  is  pointed  out  that  there 
are  still  three  possible  formulee  if  rubiadin  be  regarded  as  a 
metadihydroxyanthraquinone — one  homo-  and  two  hetero- 
nucleal. 

By  heating  a  mixture  of  symmetrical  metadihydroxy- 
benzoic  acid,  paramethylbenzoic  acid  and  sulphuric  acid  at 
110^,  the  author  has  obtained  a  substance  of  the  same  com- 
position and  closely  resembling  rubiadin,  but  melting  at 
267°. 


PATENTS. 
Improvements  in  the  Production  of  Azo  Colours  on  Fibre. 
15.  Willcox,  London.     From  the  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Elberfeld,  Germany.     Eng.  Pat  1 1  395 
June  17,  1892. 

I\  a  previous  patent  (1891,  No.  22,6 tlx;  this  Journal, 
1893,  258)  a  process  was  described  whereby  certain  colours 
are  obtained  on  the  cotton  fibre  by  first  dyeing  with 
colouring  matters  resulting  from  the  combination  of  a 
tetrazo  salt  with  CK'ves  a-naphthylamine-/3-monosulphonic 
acid,  or  a-naphthylamine-orthomono-sulphonic  acid,  diazotis- 
ing,  and  treating  with  a  solution  of  a  phenol  or  amine.  In  the 
present  patent  certain  compounds  are  enumerated  which 
may  replace  the  sulphonic  acids  mentioned,  the  u.se  of 
these  compounds  resulting  for  the  most  part  in  the  pro- 
duction of  blue  and  greenish-blue  shades,  though  in 
certain  cases,  by  varying  the  tetrazo  salt,  brown,  violet,  or 
greenish-black  shades  result. 

The  compounds  to  be  combined  with  the  tetrazo  salts  are 
amido-naphthol,  amido-naphthol  ethers,  amido-naphthol- 
ether-sulphonic  acids,  amido-naphthoxy-acetic  acid,  or  ami- 
donaphthoxy-acetic-sulphonic  acid.  The  resulting  tetrazo 
compounds  may  be  either  "symmetrical"  or  "mixed," 
according  as  two  molecules  of  one  of  the  above  compounds, 
or  one  molecule  of  each  of  two  different  compounds,  are 
combined  with  the  tetrazo  salts. 

The  colouring  matters  obtained  on  the  fibre  by  diazotising 
the  tetrazo  compounds  formed  as  above,  and  combining 
them  with  phenols,  amines,  &c.,  are  here  designated  trisazo 
or  tetrakisazo  colouring  matters  according  as  they  contain 
three  or  four  azo  groups. — R.  B.  B. 


The  Manufacture  of  a  Ncic  Class  of  Basic  Di/estuffs  or 
Colouriny  Matters  and  of  Sulpho  Acids  thereof,  and  of 
Materials  or  Intermediate  Products  relating  thereto. 
J.  Y.  .Johnson,  London.  From  "  The  Badische  Anilin 
and  Soda  Fabrik,"  Ludwigshafen,  Germany.  En"-.  Pat 
10,138,  May  27,  1892. 

Thk  colouring  matters  described  are  derivatives  of  the 
so-called  eurhodines  and  eurhodoles,  which  are  bodies  allied 
to  the  indulines.  The  constitution  of  these  colouring 
matters  is  best  described  by  the  aid  of  a  diagram  repre- 
senting the  formula  of  phenylrosinduline — 


\ 


N  = 


\/ 
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The  new  substances  are  obtained  by  substituting  both  or 
one  of  the  phenyl  groups  a  and  /8  by  methyl,  ethyl,  or  the 
like,  or  by  hydrogen,  but  y3  must  always  be  replaced  by  an 
alkyl  group.  The  methods  for  obtaining  these  new 
indulines  may  vary  with  the  eurhodine  or  eurhodol  used,  or 
with  the  group  to  be  introduced  or  substituted,  and  some 
of  the  details  are  given  in  the  specifications  below.  As  a 
general  example,  homo  -  eurhodine,  Ci-Hi^N.,  (obtained 
from  the  o-amido-azo  compound  of  /j-toluidine  and 
a-naphthylamine),  is  heated  with  aniline  and  aniline  hydro- 
chloride, when  pheuyl-homo-eurhodine  is  produced.  This, 
on  subsequent  alkylation,  yields  one  of  the  new  dyestuffs. 
By  employing  an  alkylated  a-naphthylamine  or  a  eurhodine 
from  an  alkylated  ;j-toluidine,  the  subsequent  alkylation  is 
dispensed  with.  All  the  dyestuffs  obtained  by  any  of 
these  methods  are  basic,  but  those  which  contain  a  phenyl 
group  at  a  can  be  sulphonated,  and  form  acid  colouring 
matters,  some  of  which  dye  even  shades.  Another  method 
for  obtaining  these  sulphonic  acids  is  to  start  from  a 
sulphonated  eurhodine  such  as  may  be  obtained  from  /8-hy- 
droxynaphthoquinone-anil  sulphonic  acid  and  o-phenylene- 
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diamine,  which  yields  phenyleurhodine  sulphonic  acid,  and 
.this,  on  alkylation,  gives  a  sulphonic  acid  of  one  of  the 
new  colouring  matters.     As  above  mentioned,  the  details 
of  the  processes  are  described  below — T.  A.  L. 


Improvements  relatiiij  to  the  Manufacture  of  a  New  Class 

of     Basic    D:jcstnffs    or    Colouring    Matters,    and    of 

Materials  ami   Intermediate  Products  relating    thereto. 

J.  Y.  Johnson,   London.      From  "  The  Badische  Aniliu 

and  Soda  Fabrik,"  Ludwigshafen,   Germany.      Eng.  Pat. 

10,138a,  May  27,  1892. 

This  specification  describes  the  preparation  of  three  of  the 

new  colouring  matters  known  as  a-methj-l-homo-eurhodine, 

a-j8-methyl-homo-eurhodine,  and  /3-methyl-homo-eurhodine. 

The  first  of  these  is  prepared  as  follows  : — About  10  kilos. 

of   methyl-a-naphthylamine  hydrochloride   in    15    kilos,   of 

phenol  ate  heated  on  the  water-bath  to  90'  C.  and  10  kilos. 

of  p-amido-azo-tqluene  are  added.      The  temperature  rises 

spontaneously  to  about  17u',  and  after  cooling  to  lUO'  the 

4nelt  is  washed  with  dilute  caustic  soda  to  remove  the  phenol 

and  is  purified  by  dissolving  in  dilute  hydrochloric  acid  and 

precipitating  the  a-methyl-homo-eurhodine  as  hydrochloride, 

by  the  addition  of  strong  hydrochloric   acid  to   the  filtered 

solution.     This  is  then  dissolved  in  water,  precipitated  with 

ammonia,  treated  with  cold  dilute  acetic  acid,  filtered,  and 

boiled,  when  the  a-methyl-homo-eurhodiue  separates  almost 

completely  in  the  form  of  yellow  needles.     On  heating  this 

substance   with  methyl   iodide  and   methyl  alcohol  under 

pressure   to    150'   it   is    converted    into    a-;8-methyl-homo- 

eurhodine,  which   dyes   cotton  mordantid  with   tannin  and 

silk  orange-red  shades.      The  /3-methyl-horiio-eurhodine  is 

prepared    by  heating    10   kilos,  of   the  azo  dyestufl"  from 

diazotised  sulpbanilic  acid  and  methyl-yj-toluidine,  with  50 

kilos,    of  phenol    to     about    95"    C.      About    9    kilos,    of 

a-naphth\lamine   are   then    added,   when   the   temperature 

rises  spontaneously.  After  it  has  fallen  below  100"  the  melt 

is  washed  with  dilute  caustic  soda  to  remove  the  phenol, 

extracted  with  dilute  hydrochloric  acid,   and  precipitated 

from  the    filtered  solution  by  adding  strong  hydrochloric 

acid.     It  is  purified  b}'  dissolving   in  water,  saturating  with 

.ammonia,    and   precipitating   the    hydrochloride   from    the 

filtered  solution  by  the  addition  of   hydrochloric  acid.     The 

colouring   matter   so   obtained   dyes   bright    yellowish-red 

shades  on  cotton  mordanted  with  tannin  and  on  silk. 

— T.  A.  L. 


Improvements  relating  to  the  Manufacture  of  Sulpho- 
Acids  of  a  New  Class  of  Basic  Dijestuffs  or  Colouring 
Matters,  and  of  Materials  and  Intermediate  Products 
relating  thereto.  J.  Y.  Johnson,  London.  From  '•  The 
Badische  Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  10,138b,  May  27,  1892. 

As  already  mentioned,  the  sulphonic  acids  of   these  new 

colouring  matters  tuay   either  be   obtained  bj'  sulphonating 

those    compounds    which   contain    a    phenyl    group    at  the 

position  a,  or  else  by  using  a  sulphonated  constituent  for 

the  condensation.     The  substance  employed  for  the  latter 

process   is    hydroxy-naphthoquinone-anil    sulphonic    acid, 

which   is  prepared  by   dissolving   10    kilos,   of    /3-naphtho- 

quinone  in  about  250  kilos,   of  alcohol  and  adding  10  kilos. 

of  sodium  sulphanilate  in  25  litres  of  water.     After  stirring 

for  about  12  hours  the  sodium   salt  of  hydroxy-naphtho- 

•quinone-anil  sulphonic  acid  is  filtered  off.     The  free  acid  is 

prepared  by  dissolving   the    sodium    salt   in    300  litres   of 

boiling  water  and  adding  sufficient  acetic  acid  to  make  the 

solution    strongl}-   acid.      After    filtering,    the    free    acid 

crystallises  from  the  filtrate  on  adding  100  kilos,  of  brine. 

For  the  preparation  of  what  is  called  a-/j-sulpho-benzene- 

€urhodine    about    35  kilos,    of   the    above  sodium   salt   arc 

dissolved  in  900  litres  of  hot  water  and  mixed  with  11  kilos. 

of  o-phenylene   diamine  dissolved  in   100   kilos,   of  30  per 

cent,  acetic  acid.     After  heating  for  about  four  hours  on  the 

water-bath   the   condensation    product    separates  out    in  a 

crystalline  form.      It  can  be  purified  by  dissolving  in  water 

and  precipitating  with  salt.       In  order  to  convert  it  into  the 

-methyl   derivative   it   is  heated  with  methyl  alcohol   and 


methyl  iodide  to  about  160^  G.,  and  thee  yields  a-^-sulpho- 
benzei;e-)3-methyl-eurhodine.  If  in  place  of  the  o-phenylene 
diamiae  above  mentioned  methyl-o-tolylene  diamine  is 
employed,  the  product  is  a  monosulphonic  acid  of  o-phenyl- 
^-methj'l-homo-eurhodine.  This  acid  may  be  further 
sulphonated  by  means  of  fuming  sulphuric  acid  containing 
23  per  cent,  of  SO3,  and  then  forms  a  sulphonic  acid  readily 
soluble  in  hot  water,  which  dyes  wool  evenly  from  an  acid- 
bath.  More  energetic  sulphonation  yields  sulphonic  acids 
which  are  readily  soluble  in  cold  water.-  -T.  A.  L. 


Improvements  relating  to  the  Manufacture  of  a  New  Class 
of  Basic  Di/estujfs  or  Colouring  Matters  and  of  Sulpho- 
Acids  thereof,  and  of  Materials  and  Intermediate 
Products  relating  thereto.  J.  Y.  Johnson,  London. 
From  "  The  Badische  Anilin  and  Soda  Fabrik,"  Ludwigs- 
hafen, Germany.     Eng.  Pat.  10,138l,  May  27,  1892. 

The  principal  colouring  matters  obtained  according  to  this 
specification  are  phenyl-homo-eurhodine,  its  methyl  deriva- 
tive and  sulphonic  acids  thereof.  Phenyl-homo-eurhodine 
is  prepared  by  mixing  10  kilos,  of  the  hydrochloride  of 
homo-eurhodine,  C'l-HuXj  (obtained  from  the  o-amido-azo 
compound  of  /3-toluidine  and  a-naphthylaminc),  with  5  kilos, 
of  aniline  hydrochloride  and  20  kilos,  of  aniline  for  two  hours 
to  about  150"^  C.  The  melt  is  then  poured  into  water, 
saturated  with  caustic  soda,  and  the  unused  aniline  driven 
off  with  steam.  The  crude  phenyl-homo-eurhodine  which 
remains  behind  can  be  purified  by  crystallisation  from  an 
alcoholic  phenol  solution,  and  then  melts  at  230'  C.  It 
dissolves  in  concentrated  sulphuric  acid  with  a  green 
colour,  but  is  scarcely  soluble  in  boiling  water  containing 
a  little  acid.  On  mcthylation  this  compound  forms  an 
induline,  C2(U,,jX;j,  of  which  the  hydrochloride  is  readily 
soluble  in  dilute  hydrochloric  acid.  This  colouring  matter 
dyes  cotton  mordanted  with  tannin  and  silk  red.  The 
same  dyestufE  is  also  obtained  by  condensing  hydroxv- 
uaphthoquinone-anil  with  methyl-o-tolylene  diamine  in  an 
acetic  acid  solution.  In  addition  to  the  method  given 
above,  the  induline,  C24H]r|y:^,  can  be  prepared  from  ihe 
homo-eurhodol.  C^-U^.^'.^O  (Witt,  Ber.  19,  411 ;  this  Journal, 
1886,  320),  by  heating  it  with  aniline  and  aniline  hydro- 
chloride and  purifying  and  methylating  the  product  as  above. 
By  the  use  of  lower  homologues,  such  as  the  eurhodine, 
0,511,1X3  (Ber.  23,  845  and  2452;  this  Journal,  1890,  602 
and  934),  or  the  eurhodol,  Ci^H,(,N/-*  (^'er.  23,  2455),  the 
corresponding  homologous  indulines  are  obtained,  which  can 
be  alkylated  as  already  described.  The  induline,  024H,9X;j, 
on  sulphonation  with  sulphuric  acid  containing  95  per  cent, 
of  H^.SO^  at  100"  C.jjields  a  sulphonic  acid  which  is  almost 
insoluble,  even  in  boiling  water.  A  soluble  sulphonic  acid 
is  obtained  by  further  sulphonation  with  fuming  sulphuric 
acid  containing  23  per  cent,  of  SO..  The  acid  so  fcirmed 
dyes  wool  a  bright  red,  yellower  in  shade  than  that  given 
by  azo-carmine. — T.  A .  L. 


Improvements  in  the  Manufacture  of  Dihydroxynaphtha- 
lene  Sulpho- Acids.  B.  Willcox,  London.  From  "  The 
Farbenfabriken  vormals  F.  Bayer  and  Go.,"  Elberfeld, 
Germany.     Eng.  Pat.  11,522,  June  20,  1892. 

Bv  heating  1-4-a-naphthylamine  sulphonic  acid  with  strong 
soda-lye,  ammonia  is  given  off  and  1  •  4-a-naphthol  sulphonic 
acid  is  obtained.  In  a  similar  manner  the  a-naphthylamine 
disulphonic  acid  II.  of  Ger.  Pat.  41,957  of  1886  is  decom- 
posed by  fusion  with  alkalis  yielding  a-naphthol  disulphonic 
acid  (Ger.  Pat.  57,014  of  1889).  The  reaction  does  not, 
however,  take  this  course  with  all  a-naphthylamine  sulphonic 
acids,  as  certain  others  on  fusion  with  alkalis  like  the 
1  •  5-a-naphthylamine  sulphonic  acid  split  off  the  sulphonic 
acid  group  and  yield  either  amido-naphthol  or  amido- 
naphthol  sulphonic  acids.  It  has,  however,  been  discovered 
that  the  elimination  of  the  amido  or  sulphonic  acid  group 
depends  upon  the  concentration  of  the  soda-Iyc,  and  that 
if  a  very  dilute  lye  be  used  the  amido  group  is  replaced 
by  hydroxyl.  Operating  in  this  way  the  patentees  have 
obtained    from    1  •8-amido-naphthol-3"6-disulphonic    acid 
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the  1  •8-(liliy<lroxy-:{G-naplitlialone  (iisiilphoriic  acid,  which 
is  known  as  the  chromofrope  acid.  About  I'l  kilos,  of 
1- 8-amido-iiaphthol  sodium  disulplioiiate  arc  dissolved  in 
15<l  kiloK.  of  soda-lyc  containing  .'>  per  cent,  of  soda  an<l 
heated  in  an  autoclave  for  eight  hours  to  'iG.)"  C.  under  a 
pressure  of  about  22 'o  atmospheres.  The  ammonia  is  then 
driven  off  hy  lioiling,  and  the  acid  sodium  salt  of  the 
dihvdroxynai)hthalene  sulphonic  acid  precipitated  by  a(M- 
inp  hydrochloric  acid.  It  is  not  necessary  to  separate  the 
amido-naphthol  disulphonic  acid,  but  the  crude  melt 
obtained  by  fusing  a-naphthylamine  trisulphonic  acid  with 
caustic  alkalis  according  to  Kng.  Pat.  13,443  of  IS'tO  (this 
Journal,  1891,  760)  may  be  suitably  diluted  and  heated 
under  pressure  as  above.  Another  metliod  of  obtaining 
the  same  acid  is  b_v  heating  the  alkaline  salts  with  water 
under  pressure.  The  acid  can  also  be  obtained  by  subiect- 
ing  to  either  of  the  above  treatments  the  corresponding 
diamidonaphtlialene  disulphonic  acid,  which  is  the  product 
obtained  by  dinitrating  and  reiacing  the  2'7  or  3G- 
naphthaleue  disulplionic  acid. — T.  A.  L. 


The  Manufacture  of  \eic  Colouring  Matters.  Ji.  Willcox, 
London.  From  "  Th2  Farbenfabriken  vormals  F.  I'ayer 
and  Co.,"    Elberfeld,    Germany-.        Fug.    Pat.     11,5.J.3, 

.  June  20,  1892. 

This  is  an  extension  of  Fog.  Pat.  5 11 2  of  1 892  (this  Journal , 
1893,  259),  and  refers  to  the  production  of  colouring 
matters  from  the  so-called  thio-condensation  products  of 
;3-tohiidine,  »z-xylidine,  andi|/-cumidine,  and  their  sulphonic 
acids,  excluding,  however,  primuline,  as  certain  of  these 
derivatives  have  already  been  described  in  Fng.  Pat.  10,448 
of  1890  (this  Journal,  1891,  633).  Instead  of  employing 
Cleve's  a-naphthylamine-^-sulphonic  acid  as  described  in 
the  first-named  patent,  it  has  now  been  found  that  other 
aaphthylamine  compounds  can  be  used  providing  that  the 
products  obtained  after  combination  with  the  diazotised 
thio  compounds  are  capable  of  further  diazotisation.  The 
following  intermediate  bodies  may  be  employed  :  a-naph- 
thylamine-o-sulphonic  acid,  amido-naphthols,  amido- 
naphthol  ethers,  amido-naphthol  sulphonic  acids,  amido- 
naphthol  ether  sulphonic  acids,  amido-naphthoxyacetic 
acids,  and  amido-naphthoxyacetic  sulphonic  acids.  The 
range  of  shades  varies  from  greyish-green,  through  pure 
green,  to  greenish-black.  The  following  quantities  are 
given  for  preparing  a  colouring  matter  which  dyes  un- 
mordanted  cotton  green  from  an  alkaline  bath.  The  diazo- 
compound  from  37  kilos,  of  dehydrothio-wi-xylidine  sodium 
sulphonate  and  7  kilos  of  sodium  nitrite  is  combined  in  a 
hydrochloric  acid  solution  with  18  "7  kilos  of  a-amido-/3- 
naphthol  ether  and  sodium  acetate  is  added  to  complete  the 
reaction.  The  solution  is  then  made  alkaline  and  the 
ainido-azo  compound,  whichhas  the  following  constitution^ — 

is  filtered  off,  suspended  in  water,  diazotised  by  adding 
7  kilos,  of  sodium  nitrite,  and  then  hydrochloric  acid 
slowlj'.  After  about  24  hours  the  diazo  compound  is 
filtered  off  and  added  to  a  solution  containing  26 '2  kilos, 
of  sodium-l-8-dihydroxynaphthalene-a-sulphonate,  and  .50 
kilos,  of  sodium  acetate,  made  moderately  acid  by  means 
of  acetic  acid.  In  order  to  complete  the  reaction  the 
solution  is  heated  to  .'tbout  60',  made  alkaline,  the  colour- 
ing matter  salted  out,  filter-pressed,  and  dried.  Some  other 
examples  of  the  ways  in  which  this  invention  may  be 
carried  out  are  mentioned,  and  the  specification  then 
proceeds  to  the  description  of  disazo  colouring  matters  for 
•wool,  as  mentioned  in  ¥,Bg.  Pat.  22,641  of  1891  (this  Journal, 
1892,  1001),  by  substituting  for  the  Cleve  acids  there 
described  the  various  amido-naphthols  and  their  derivatives 
mentioned  above.  Certain  products  derived  from  amido- 
naphthol  ethers  are  not  claimed,  as  these  have  alreadv  been 
described  in  Fng.  Pat.  13,665  of  1889  (this  Journal',  1890, 
854),  Fng.  Pat.  3397  of  1890,  and  Fng.  Pat.  5984  of  1891 
(this  Journal,  1892,  345).  The  colouring  matters  described 
in  Fng.  Pat.  7067  of  1889  (this  Journal,  1890,  385)  are  also 
disclaimed.  The  following  example  illustrates  the  formation 
of  a  dyestuff  starting  with  o-naphthylamine.  About  14-3 
kilos,  of  o-naphthylamine   are  diazotised,  and  the  solution 


added  to  28  9  kilos,  of  o-aniido-/3-naphthol-etliyl  ether  5-sul- 
phonate  of  sodium,  and  30  kilos,  of  sodium  acetate  dissolved 
in  water.  After  several  days  the  mixture  is  heated  to  about 
70' C,  made  alkaline,  and  the  amido-azo  coin  pound  filtered  off 
It  is  then  suspended  in  water,  diazotised  with  sodium  nitrite 
and  hydrochloric  acid,  and  added  to  a  solution  of  3G-4  kilos, 
of  1-8  dihydroxynaphthalene-o-disr.lphonate  of  soda  anrl 
72  kilos,  of  sodium  acetate  together  with  a  small  (juantity 
of  acetic  ac!<l.  .\fter  24  hours  the  whole  is  heated  to 
GO''  C,  made  alkaline,  and  the  dyestuff  salted  out,  filter- 
pressed,  and  dried.     It  has  the  constitution — 

/         ■  .  (S(J,Na), 

\  MOII)., 

\  SO-jXa 

and  dyes  wool  green  from  an  acid-bath. — T.  A.  L. 


TIte  Maiiufactiirr  and  Productian  of  Naphtludi'ne  Siilpho- 
Acids.  I).  Willcox,  I^ondon.  P'rom  '•  The  Farbi-nfabriken 
vormals  F'r.  Bayer  and  Co.,"  Elberfeld,  (Jermmv.  Fng. 
Pat.  11,865,  June  25,  1892. 

The  process  depends  upon  the  fact  that  the  amido  group 
of  aromatic  amines  can  be  replaced  by  the  group  SH  by 
the  action  of  xanthates  on  diazotised  aromitic  amines. 
Tlie  first  product  is  a  xanthate,  which  by  the  action  of 
an  alkali  gives  the  corresponding  sulphhydrate.  The 
compounds  so  formed  yield  sulphonic  acids  on  oxidation. 
Diazotised  naphthylamiue  is  in  this  manner  converted  into 
naphthylsulphhydrate,  Ci„H-SH.  This  substance  on  oxida- 
tion, even  by  contact  with  air,  gives  the  corresponding 
sulphide,  so  that  these  latter  compounds  are  always  formed 
as  by-products.  Both  substances,  however,  yield  sulphonic 
acids  on  oxidation.  By  means  of  this  new  method  of 
synthesising  sulphonic  acids  several  new  sulphonic  acids 
have  or  can  be  obtained.  The  general  method  to  be 
emploj-ed  is  described  in  the  following  example  illustrating 
the  production  of  1  ^-naphthalene  disulphonic  acid  from 
naphthionic  acid.  Diazotised  u-naphthiou'c  acid  is  treated 
with  potassium  xanthate  and  the  resulting  a-xanthate  of 
naphthaler.e  sulphonic  acid  is  heated  with  alkalis  as 
described  in  J.  Prakt.  Chem.  41,  219,  the  resulting 
compound  being  the  potassium  salt  of  dinaphthyldisulphide 
disulphonic  acid,  K03S.C,„H,j.So.C,„Hc.S03K.  About 
55-4  kilos,  of  this  salt  and  15  kilos,  of  sodium  carbonate 
are  dissolved  in  600  litres  of  water,  and  a  solution  of 
52 '5  kilos,  of  potassium  permanganate  in  1,000  litres  of 
water  is  run  into  the  cold  liquor  until  the  latter  acquires  a 
permanent  red  colour.  A  small  quantity  of  alcohol  is  then 
added,  and,  after  boiling,  the  manganese  dioxide  is  filtered  off", 
the  filtrate  neutralised  with  hydrochloric  acid,  evaporated, 
and  mixed  with  a  solution  of  barium  or  calcium  chloride. 
In  this  way  a  sparingly  soluble  barium  or  calcium  salt  is 
obtained,  which  is  decomposed  by  boiling  with  sodium 
carbonate,  yielding  the  sodium  salt  of  naphthylene  disul- 
phonic acid,  which  on  fusing  with  alkalis  gives  o-naphthol- 
/j-sulphonic  acid.  lu  a  similar  manner  other  sulphonic 
acids  of  naphthalene  may  be  obtained  from  the  various 
naphthylamiue  sulphonic  acids.— T.  A.  L. 


The  Mamifactiire  and  Production  of  New  Basic  Coloui-inff 
Matters.  B.  Willcox,  London.  From  "  The  Farben- 
fabriken  vormals  F".  Bayer  and  Co.,"  F)lberfeld,  Germany. 
Eng.  Pat.  11,876,  June  25,  1892. 

These  colouring  matters  are  derivatives  of  the  oxazines,  of 
which  Meldola's  blue  (Xew  blue  E),  obtained  by  the  action 
of  nitroso-dimethyl  aniline  on  ;3-naphthol,  is  a  typical 
example.  These  compounds  are  condensed  with  alkylated 
diamido  benzhydrols,  and  the  resulting  product  can  be  sub- 
sequently oxidised  to  form  other  d3estuffs.  The  following 
example  is  given  for  the  production  of  these  colouring 
matters.  A  solution  of  31  kilos,  of  Z\Ieldola's  blue  in  250 
kilos,  of  alcohol  is  gradually  treated  with  27  kilos,  of  tetra- 
methyl-diamido-benzhydrol  and  the  temperature  raised  to 
70°  C.  The  melt  is  then  poured  on  to  ice,  the  basic  con- 
densation product  filtered  off,  dissolved  in  a  large  quantity 
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of  -water  containing  a  small  quantity  of  hydrochloric  acid, 

and,  after  filterins^,  the  dyestuff  is  precipitated  by  the  addition 
of  zinc  chloride  and  salt,  and  gives  blue  shades  on  mordanted 
cotton.  In  order  to  oxidise  this  product,  6 '4  kilos,  are 
dissolved  in  25  kilos,  of  50  per  cent,  acetic  acid  and  3*4 
kilos,  of  33  per  cent,  h^'drochloric  acid.  After  cooling,  7 '9 
kilos,  of  a  30  per  cent,  lead  dioxide  paste  and  15  litres 
of  water  are  added,  and  the  lead  is  subsequently  precipitated 
with  1  •  1  kilos,  of  sulphuric  acid  of  66"  B.  About  twice  the 
(juantity  of  water  is  then  added,  the  lead  sulphate  filtered 
off,  and  the  dyestuff  precipitated  by  means  of  brine  and 
zinc  chloride.  The  colouring  matter  dyes  blue  shades  on 
cotton  mordanted  with  tannin.  Allied  compounds  may  be 
obtained  by  using  other  alkyl  derivatives  of  diamido-beuz- 
hydrols  or  by  employing  other  oxazines.  As  regards  the 
latter,  it  is  not  necessary  to  use  the  finished  dyestuff,  but 
the  crude  product  obtained  in  the  condensation  may  be 
employed.  For  printing  purposes  the  oxazine  and  the 
alk^^lated  diamido-benzhydrol  may  be  mixed  in  an  acetic 
acid  or  alcohol  solution  and  this  used  directly  for  printing. 
1'he  condensation  takes  place  during  the  subsequent  steam- 
ing, the  colour  being  formed  on  the  fibre. — T.  A.  L. 


disappeared,  and  the  liquid  is  then  poured  into  water,  and 
the  sulphonated  dyestuff  precipitated  with  salt.  In  order 
to  hydrolyse  the  sulphonic  acid,  1  kilo,  is  heated  with 
10  kilos,  of  sulphuric  acid  (60'  B.)  for  several  hours  to 
about  160  C,  poured  into  water,  and  the  precipitated  dye- 
stuff  filtered  off.-T.  A.  L. 


Manufacture  ofLacfyl  Derivatives  of  Methylaniline,  Ethyl- 
aniline,  Paranisidine,  and  Paraphenetidine.  C.  D. 
Abel,  London.  From  C.  F.  Boebringer  and  Sohne, 
Waldhof,  Baden.     Eng.  Pat.  12,166,  June  30,  1892. 

These  lacto-derivatives  are  obtained  by  heating  the  lactates 
of  the  bases  at  ISO' — 180"  C.  until  no  more  aqueous  vapour 
separates  from  the  fused  mass.  The  products  are  then 
purified  b\"  crystallisation.  Lact-methylauilide  melts  at 
87"5"  C,  lact-ethylanilide  at  81 'o'  C,  lact-parauisidine  at 
105"5"  C.,  and  lact -paraphenetidine  atll7'5'  C.  These 
substances  may  also  be  prepared  by  heating  the  bases  with 
lactic  anhydride,  lactide,  or  lactic  acid  esters  at  the  above 
temperature.  The  lactates  are  conveniently  formed  by 
dissolving  the  base  in  the  equivalent  quantity  of  dilute  sul- 
phuric (or  other)  acid,  mixing  this  with  a  hot  or  cold  aqueous 
solution  of  calcium  (or  other  metallic)  lactate,  and  adding 
alcohol  till  the  whole  of  the  calcium  sulphate  is  precipitated 
The  lactates  are  then  crystallised  from  the  filtrates.  With 
methyl-  and  ethyl-aniline  an  excess  of  the  base  should  be 
used  and  this  excess  afterwards  separated  from  the  lactate 
formed,  by  steam  distillation. — L.  T.  T. 


Improvements  in  the  Manufacture  and  Production  of 
Anthraquinone  Derivatives.  B.  Willcox,  London. 
From  "  The  Farbeufabriken  vormals  F.  Barer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  12,579,  July  7,  1892. 

This  is  an  extension  of  several  specifications  which  refer  to 
the  oxidation  of  anthraquinone  and  its  derivatives  by  means 
of  sulphuric  anhydride,  manganese  dioxide,  and  the  like, 
yielding  polyhydroxyanthraquinoues  which  have  in  general 
been  termed  alizarin  cyanines  (see  Eng.  Pat.  1657  of  1692  ; 
this  Journal,  1893,  142).  It  has  now  been  found  that  when 
dissolved  in  concentrated  sulphuric  acid,  anthraquinone  and 
its  derivatives  can  be  oxidised  and  converted  into  alizarin 
cj'anines  by  means  of  the  electric  current.  By  this  means 
anthraquinone,  alizarin,  purpurin,  and  flavopurpurin  yield 
hexahydroxyanthraquinone,  whilst  anthrapurpurin  yields 
alizarin  hexacyanin,  and  alizarin  bordeaux  first  yields 
ahzarin  pentacyanin  and  then  hexahydroxyanthraquinone. 
Although  sulphuric  acid  suffices  in  the  case  of  alizarin 
bordeaux,  it  is  preferable  in  the  case  of  the  other 
derivatives  to  use  a  moderateh'  fuming  sulphuric  acid. 
Simultaneous  sulphonation  takes  place  in  the  case  of 
the  polyhydroxyanthraquinoues,  but  the  sulphonic  acid 
groups  can  be  split  off  in  a  suitable  manner  as  subsequently 
described.  The  oxidation  is  best  performed  at  a  tempe- 
rature of  20' — 50'  C.  A  solution  of  1  kilo,  of  flavopurpurin 
in  10  kilos,  of  fuming  sulphuric  acid  containing  20  percent, 
of  anhydride  is  contained  in  a  vessel  which  can  be  suitably 
cooled.  The  cathode  is  in  the  fuming  sulphuric  acid,  and 
separated  from  the  anode  by  a  diaphragm.  The  strength 
of  current  employed  is  6  amperes  per  square  decimetre. 
The  reaction   is    complete   when    the   flavopurpurin    has 


The  Manufacture  and  Production  of  New  Alizarin  Deriva- 
tives. B.  Willcox,  Loudon.  From  "  The  Farbeufabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  12,580,  July  7,  1892. 

Ax  extension  of  Eng.  Pat.  12,715  of  1890  (this  Journal, 
1891,  759),  applying  the  methods  of  sulphonating  there 
mentioned  to  the  products  described  in  Eng.  Pat.  4871  of 
1891  (this  Journal,  1892,  513)  and  Eog.  Pat.  13,677  of  1891 
(this  Journal,  1892,  740).  As  sulphonating  agents,  fuming 
sulphuric  acid,  sulphuric  monochlorhydrin,  or  a  mixture  of 
sulphuric  acid  and  metaphosphoric  acid  may  be  employed. 
By  dissolving  hexahj-droxyanthraquinone,  alizarin  penta- 
cyanin, or  alizarin  hexacyanin  in  fuming  sulphuric  acid 
containing  20  per  cent,  of  anhydride  and  heating  to  about 
100"  C.  until  a  sample  dissolves  in  water  to  a  clear  solution, 
those  substances  are  converted  into  their  sulphonic  acids, 
which  are  characterised  by  their  behaviour  to  various 
reagents,  such  as  sodium  carbonate,  ammonia,  and  concen- 
trated sulphuric  acid,  and  also  by  the  different  shades  they 
give  on  wool  mordanted  with  alumina  or  chromium  salts. 
It  has  further  been  found  that  certain  hydroxyanthra- 
quinones  which  only  contain  a  small  number  of  hydroxyl 
groups  can  be  converted  into  sulphonic  acids  of  higher 
hydroxylated  authraquinones,  either  by  oxidation  and 
subsequent  sulphonation,  or  else  by  sulphonating  and  then 
oxidising  the  sulphonic  acids,  the  end  products  in  both  cases 
being  the  same.  The  following  hydroxyanthraquinones  can 
be  employed  for  this  purpose :  alizarin  bordeaux,  hydroxy- 
flavopurpurin,  flavopurpurin,  alizarin  pentacyanin,  hydroxy- 
anthrapurpurio,  and  anthrapurpurin.  The  oxidation  may 
be  carried  out  as  described  in  Eng.  Pat.  4871  of  1891  and  in 
Eng.  Pat.  1657  of  1892  (see  preceding  abstract).  It  is  to 
be  noted  that  when  the  oxidation  is  effected  at  a  low 
temperature,  the  products  exist,  not  as  colouring  matters, 
but  as  hydroxyanthradiquinone  sulphonic  acids,  which  are 
extremely  unstable,  and  are  converted  into  the  corresponding 
hydroquinones,  i.e..  the  hjdro.^yanthraquinone  sulphonic 
acids,  on  allowing  their  aqueous  solutions  to  stand,  or 
directly,  by  heating  them  with  reducing  agents.  The 
following  method  describes  the  preparation  of  alizarin 
hexacyanin  sulphonic  acid  from  anthrapurpurin  sulphonic 
acid.  10  kilos,  of  anthrapurpurin  are  heated  at  100^  C. 
with  25  kilos,  of  fuming  sulphuric  acid  containing  20  per 
cent,  of  anhydride,  until  a  sample  dissolves  to  a  clear 
solution  in  water.  After  adding  300  kilos,  of  sulphuric 
acid  (66"  B.)  the  melt  is  oxidised  by  slowly  adding  19  kilos, 
of  90  per  cent,  manganese  dioxide  at  30" — 40^  C.  The 
whole  is  then  poured  into  water  and  sodium  bisulphite  added 
until  the  colour  of  the  solution  changes  from  violet  to  red, 
indicating  that  the  complete  reduction  of  the  alizarin 
hexacyanin  quinone  sulphonic  acid  to  the  alizarin  hexa- 
cyanin sulphonic  acid  has  taken  place.  The  dyestuff  is 
then  separated  by  salting  out.  On  hydrolysis  by  heating 
with  100  kilos,  of  sulphuric  acid  (60'  B.)  for  six  hours  to 
180'  C.  it  yields,  on  pouring  into  water,  alizarin  hexacyanin. 
Other  dyestuffs  belonging  to  the  alizarin  cyanin  series  can 
be  obtained  from  ;S-nltro-flavopurpurin  and  fl-uitro-anthra- 
purpurin.  The  operations  are  carried  out  as  described 
above  and  the  products  obtained  dye  wool  mordanted  with 
alumina  salts  blue,  and  with  chromium  salts  greenish-blue 
shades.  The  oxidation  of  the  flavopurpurin  and  anthra- 
purpurin, &c.  into  alizarin  cyanines,  as  described  in  Eng. 
Pat.  1657  of  1892,  can,  it  has  now  been  discovered,  be  more 
easily  and  regularly  carried  out  by  employing  the  arsenic 
acid  ethers  of  the  colouring  matters.  As  an  example, 
10  kilos,  of  anthrapurpurin  are  dissolved  in  300  kilos,  of 
sulphuric  acid  (^66' B.),  and  7"5  kilos,  of  dry  powdered 
arsenic  acid  are  added.  The  formation  of  the  ether  is 
complete  as  soon  as  a  sample  dissolves  to  a  brownish-yellow 
solution  in  dilute  soda-lye.  About  17  kilos,  of  finely 
powdered  90  per  cent,  manganese  dioxide  are  then  slowly 
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added  at  45^  C,  and  nfter  the  temperature  ceases  to  rise 
the  melt  is  poured  into  water  ami  the  dyesiuff  separated  as 
already  described  in  Kn<r.  I'at.  1(5J7  of  1892. — T.  A.  L. 


Froduction  of  Blue  Triphem/lmet/ian  (Joloiirinj  Matters 
or  Di/rs.  J.  K.  (ieigy  ami  T.  Sandmever,  Basle, 
Switzerland.     Kng.  Pat.  12,720,  .July  11,  1892. 

Bv  condensing  two  molecules  of  diphenjlamine  mono- 
sulphouic  acifl  with  formaldehydis  dipheiiyldiamido- 
dipheuylmethane  di.sulphonic  acid  is  obtained,  which  on 
oxidation  in  presence  of  one  molecule  of  diphenylamine 
monosulphonic  acid  yields  triphenylpararosaniline  tri- 
sulphonic  acid,  which  is  known  as  "  Crystallised  Hlue." 
8*1  kilos.  (=3  mols.)  of  dry  sodium  diphenylamine 
sulpliDuate  are  dissolved  in  100  litres  of  water  and  heated 
at  100" — lO.^j'  C.  under  an  inverted  condenser  witb  10  litres 
of  h^-drochloric  acid  and  Owo  kilos.  (=1  mol.)  of  a  -10 
per  cent,  solution  of  formaldehyde  for  about  half  an  hour. 
A  solution  of  16  kilos,  of  a  47  per  cent,  solution  of  ferric 
chloride  and  100  litres  of  water  is  then  gradually  ad  led  to 
the  boiling  solution.  When  the  o.Kidation  is  complete,  the 
colouring  matter  crystallises  out  in  small  bronzy  needles 
dissolving  in  water  witli  a  bright  blue  colour.  After 
washing,  the  crystals  are  dissolved  in  sodium  carbonate 
solution  and  precipitated  from  the  tiltercd  solution  by 
means  of  hydrochloric  acid.  Crystallised  blue  is  the 
symmetrical  trisulphonic  acid  of  triphenylpararosaniline, 
and  dyes  a  pure  blue  shade  brighter  than  those  produced 
from  other  triphenylpararosaniline  derivatives.  The  neutral 
sodium  salt  obtained  by  evaporating  a  neutral  solution  of 
the  acid  in  caustic  soda  is  known  in  commerce  as  "  Helvetia 
Blue."  A  colouring  matter  of  identical  constitution  may 
be  obtained  by  oxidising  methyldiphenylamine  sulphonic 
acid  with  two  molecules  of  diphenylamine  sulphonic  acid, 
in  this  case  the  carbon  of  the  methyl  group  forming  the 
methane  carbon  atom  of  the  triphenylmethane  derivative. 

— T.  A.  L. 


Improvements  in  the  Manufacture  of  Mordant  Dyeing 
Colouring]  Matters.  J.  Y.  Johnson,  London.  From 
"The  IJadische  Anilin  and  Soda  Fabrik,"  Ludwigshafen, 
Germany.     Eng.  Pat.  13,147,  July  18,  1892. 

This  specification  relates  to  improvements  in  the  process 
described  in  Eng.  Pat.  19,589  of  1891  (this  Journal,  1893, 
258).  In  the  example  there  given,  1  •4'-dinitroanthra- 
quinone  was  treated  with  fuming  sulphuric  acid  containing 
40  per  cent,  of  SO;j.  Instead  of  this,  an  acid  containing 
only  12  per  cent,  of  anhydride  is  employed,  and  the 
colouring  matter  so  obtained  is  subsequently  treated  as 
described  in  the  above-mentioned  patent.  In  this  way  a 
product  is  obtained  different  also  from  that  described  in 
Eng.  Pat.  19,588  of  1891,  in  which  the  soluble  product 
obtained  by  the  action  of  fuming  sulphuric  acid  is  without 
isolation  treated  with  concentrated  sulphuric  acid.  The 
details  of  the  present  invention  are  as  follows  : — About 
10  kilos,  of  1  •  4'-dinitroanthraquinone  are  mixed  with  100 
kilos,  of  fuming  sulphuric  acid  containing  12  per  cent,  of 
SO3,  and  heated  for  1|  to  2  hours  to  160' C.  A  soluble 
colouring  matter  is  thus  produced  which  dissolves  to  a 
^•iolet  solution  in  water.  The  melt  is  then  dissolved  in 
water,  precipitated  with  salt,  filtered  off,  and  dried.  It 
forms  a  shining  black  powder,  dissolving  in  sodium  carbonate 
solution  vfith  a  violet  blue,  in  caustic  soda  with  a  blue,  and 
in  concentrated  sulphuric  acid  with  a  violet  colour.  One 
kilo,  of  the  dry  colour  is  mixed  with  about  10  times  its 
weight  of  ordinary  concentrated  sulphuric  acid  (containing 
95  per  cent,  of  H^SO^)  and  heated  for  about  five  hours  to 
130'"  C.  .mtil  no  further  conversion  into  the  insoluble 
colouring  matter  takes  place.  The  dyestuff  is  then  preci- 
pitated by  pouring  into  water  and  well  washed.  It  gives 
violet-blue  shades  on  wool  mordanted  with  chromium  salts, 
and  dissolves  in  concentrated  sulphuric  acid  and  caustic 
soda  to  a  blue  solution.  The  dye  appears  to  be  a  mixture, 
but  can  be  emplojed  without  further  purification.  In 
addition  to  the  1  •  4'-dinitroanthraquinone,  a-dinitroanthra- 
quinone  and  the  crude  mixture  of  nitroanthraquinones 
obtained  Ly  energetically  nitrating  anthraquinone  may  be 
treated  ai^oordinff  to  this  invention. — T.  A.  L. 


Production  of  a  Red  Azo  Colouring  Matter.  O.  Imray, 
London.  From  "The  Society  of  Chemical  Industry  in 
Basle,"    Basle,  Switzerland.     ling.  Pat.  13,47.0,  July  23, 

1892. 

Bk.nziijixi:  is  converted  into  its  mono-nitro  derivative  by 
the  action  of  one  equivalent  of  nitric  acid  and  .sulphuric 
acid  yielding  o-nitro-p-diamidodiphenyl.  This  base  is 
converted  into  its  tetrazo  compound  and  combined  with 
one  molecule  of  salicylic  acid,  and  afterwards  with  one 
molecule  of  a-naphthol-;j-sulphonic  acid.  A  sparingly 
soluble  scarlet-red  azo  colouring  matter  is  obtained  which 
dyes  wool  from  an  acid-bath  in  shades  fast  to  air,  soap, 
fulling,  chlorine,  and  sulphurous  acid.  The  order  of  the 
combinations  must  not  be  varied,  as  the  isomeric  dyestuff 
is  of  little  value.  Wool  mordanted  with  chromium  salts  is 
dyed  a  dark-red  shade.  A  similar  dyestuff  is  obtained  by 
substituting  o-cresotic  acid  for  the  salicylic  acid. — T.  A.  L. 


Production  of  Dioxgnaphtlioic-mono-sulpho  Acid  and  of 
its  Salts.  O.  Iraray,  London.  From  "The  .Society  of 
Chemical  Industry  in  Basle,"  Basle,  Switzerland.  Eno-. 
Pat.  14,161,  August  5,  1892.  ^ 

This  acid  is  obtained  from  the  )8-naphthol  carboxvlic  acid 
melting  at  216' C.  of  Eng.  Pat.  9612  of  1889  (this"  Journal 
1890,  609)  by  converting  it  into  a  disulphonic  acid,  which 
on  heating  with  cau.stic  soda  fields  the  new  acid.  About 
10  kilos,  of  j8-naphthol  carboxylic  acid  melting  at  216'  C. 
are  dissolved  in  40  kilos,  of  fuming  sulphuric  acid  contain- 
ing 24  per  cent,  of  SO;;  at  100"= — 120'.  The  temperature  is 
then  kept  at  100'— 166"  for  2— 3  hours  until  the  reaction  is 
complete.  The  melt  is  then  poured  into  water,  treated  with 
lime,  and  the  hrae  salt  converted  into  the  sodium  salt,  which 
on  evaporation  separates  as  a  crystalline  mass.  About 
20  kilos,  of  this  salt  are  then  heated'with  40  kilos,  of  caustic 
soda  and  10  litres  of  water  for  2 — 3  hours  at  210' — 220"'  C, 
aiid  finally  at  230'— 260'  C.  On  treating  the  finished  melt 
with  warm  dilute  hydrochloric  or  sulphuric  acid,  the  aeid 
sodium  salt  of  the  new  dihydroxy-carboxy-naphthalene 
monosulphonic  acid  separates  in  light  yellowish  needles  and 
is  purified  by  crystallisation  from  water.  On  addition  of 
barium  chloride  to  a  solution  of  the  acid  sodium  salt  the 
acid  barium  salt  crystalHses  out,  having  the  composition 
[C,oH,(OII)..C02H.S03].Ba  +  4H,,0.  The  free  acid  is 
obtained  by  decomposing  this  salt  with  sulphuric  acid. 
Aqueous  solutions  of  the  alkaline  salts  of  the  acid  have  a 
yellowish-green  fluorescence.  They  give  dark  indigo-blue 
tints  with  ferric  chloride  and  an  intense  yellow-orange 
colouration  \\-\\h  chloride  of  hme.  The  acid  is  intended  for 
use  in  the  production  of  colouring  matters. — T.  A.  L. 


Production  of  Azo  Colouring  Matters.  O.  Imray,  London. 
From  "  The  Society  of  Chemical  Industry  in  Basle," 
Basle,  Switzerland.     Eng.  Pat.  14,253,  August  6,  1892. 

The  colouring  matters  referred  to  are  obtained  by  com- 
bining various  diazo  or  tetrazo  compounds  with  the  sulphonic 
acid  of  dihydroxynaphthalene  carboxylic  acid  described  in 
the  preceding  abstract.  Three  methods  for  obtaining  these 
colouring  matters  are  given.  (1.)  One  molecule  of  a 
tetrazo  compound  is  combined  with  two  molecules  of  the  new 
acid  in  an  alkaline  solution,  or  with  one  molecule  of  the  acid 
and  one  molecule  of  any  amine,  phenol,  or  their  sulphonic 
or  carboxylic  acids.  These  colouring  matters  dye  unmor- 
danted  cotton  in  shades  varying  from  red,  through  violet,  to 
black.  (2.)  The  diazo  compounds  from  p-amido-acetanilide 
and  its  homologues  or  from  1'4-amido-naphthyl-oxamic 
acid  are  combined  with  the  new  acid  and  the  resulting 
compound  saponified,  when  after  diazotisation  it  can  again 
be  combined  with  the  same  acid  or  with  other  components. 
These  colouring  matters  dye  unmordanted  cotton  and  wool, 
and  can  also  be  employed  for  wool  mordanted  with  chromium 
salts.  (3.)  The  amido-azo  compounds  obtained  by  com- 
bining diazotised  aromatic  amines  or  their  derivatives  with 
a-naphthylamine  can,  after  diazotisation,  be  combined  with 
the  new  acid  and  yield  valuable  blue-black  or  black  colouring 
matters  for  wool. — T.  A.  L. 
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The  Manufacture  and  Production  of  Greenish- Blue 
Mordant  Dyeing  f'olovrinj  Matters.  J.  Y.  Johnson, 
London.  From  "  Tho  Badi^^ehe  Anilin  and  Soda  Fabrik," 
Ludwigshafen,  Germany.  Eng.  Pat.  1.5,240,  .Vugust  24, 
1892. 

This  is  an  extension  of  Eng.  Pats.  19,58S  and  19,589  of 
1891  (this  Journal,  189.3,  257,  2.58),  which  describe  the 
production  of  mordant  djeing  colouring  matters  from 
certain  dinitro-anthraquinones.  Colouring  matters  soluble 
in  water  are  obtained  by  these  processes  as  intermediate 
products.  Jiy  heating  these  substances  with  ammonia 
under  pressure  colouring  matters  are  obtained  closelj' 
resembling  those  described  in  Eng.  Pat.  19,589  of  1891. 
The  ammonia  may  be  replaced  by  fatty  or  aromatic  amines 
giving  in  all  cases  greenish-blue  colouring  matters  for  wool 
mordanted  with  chromium  salts. — T.  A.  L. 


A   Colouring    Matter    obtained  from   Logwood   and     the 
Process  of  producing  same.     A.  E.   Alexander,  London. 
From  H.  P.  Wells,  New  York,  T'.S.A.    Eng.  Pat.  2310, 
.  February  2,  1893. 

The  process  consists  in  adding  soilium  or  potassium  nitrite 
to  logwood  extract  in  the  proportion  of  o  lb.  of  nitrite  to 
every  100  lb.  of  the  liquid  extract  of  .51°  Tw.  The  extract 
when  dried  down  forms  a  solid  mass  which  is  sufficiently 
brittle  to  be  ground  to  a  powder.  The  colouring  matter  so 
obtained  is  said  to  be  stronger  than  ordinary  logwood 
extract. — T.  A.  L. 

Erratum.— This  Journal,   1893,  38,  col.  2,  9  lines  from 
top,  for  "  are  scarlets,"  read  "  and  scarlets,"  &c. 


V.-TEXTILES :  COTTON,  WOOL.  SILK.  Etc. 

Spontaneous  Inflammation  of  Benzoline  in  Chemical 
Cleansing  Worhs.  M.  IM.  Richter.  Zeits.  ang.  Chem. 
1893,218—221. 

The  distillate  at  70' — 90^  obtained  in  the  rectification  of 
crude  petroleum  (sp.  gr.  0- 705 —0- 710)  is  used  in  certain 
branches  of  the  textile  industries  for  the  purpose  of  removing 
fatty  matters,  the  goods  (clothing,  &c.)  being  saturatecl 
with  the  liquid  by  washing  therein,  and  then  dried  by 
centrifugal  machines,  &c.  With  cilk  and  woollen  goods 
spontaneous  inflammation  of  the  benzoline  vapour  is 
sometimes  observed,  especially  when  the  articles  arc  removed 
from  the  vessel  containing  them  :  but  this  never  occurs  with 
cotton  and  linen  fabrics.  At  low  temperatures,  e.g..  in 
winter,  the  action  is  more  frequent  than  at  higher  ones. 
The  author  has  satisfied  himself  that  the  cause  of  the 
inflammation  is  the  development  of  electricity  by  friction 
of  benzoline  with  the  fabrics,  wool  thus  becoming  positively 
and  benzoline  negatively  electrified.  At  —15'  such  electri- 
fication of  benzoline  takes  place  very  readily  ;  at  0°  still  with 
ease  ;  at  +  15°  onlj'  moderately  ;  at  +  22°  and  upwards  not 
at  all.  The  inflaming  spark  is  of  the  slow  reddish  nature, 
rather  than  of  the  rapid  yellow  character.  He  further  claims 
to  be  able  to  prevent  the  development  of  electricity,  and  the 
consequent  danger  of  spontaneous  inflammation,  by  adding 
to  the  benzoline  about  1  per  cent,  of  a  special  fluid  the 
nature  of  which  is  not  made  public  as  yet. — C.  R.  A.  W, 


Production  of  Jute  and  San  Fibre  in  India.     J.  Soc.  Arts, 

1893,41,  789—791. 
JrTE  is  largely  cultivated  in  the  northern  and  eastern 
districts  of  Bengal,  and,  to  a  smaller  extent,  in  the  central 
districts  of  the  province.  It  is  grown  also,  although  not 
extensively,  in  Assam.  Jute  seems  to  be  capable  of 
cultivation  on  almost  any  kind  of  soil.  It  is  least  successful, 
however,  upon  laterite  and  gravelly  soils,  and  most 
])roductive  upon  a  loamy  soil  or  rich  clay  and  sand.  The 
finest  qualities  are  grown  upoii  the  higher  lands,  upon 
which  rice,  pulse,  and  tobacco  fotm  the  rotation.      The 


coarseir  and  larger  qualities  are  grown  chiefly  upon  mud 
banks  and  islands  formed  by  the  rivers.  No  special  atten- 
tion is  paid  to  good  seeds,  nor  do  cultivators  buy  or  sell 
their  seeds.  In  the  corner  of  the  field  a  few  plants  are  left 
to  ripen  and  produce  the  seed  that  is  sown  broadcast  the 
following  year.  The  crop  is  considered  to  be  in  season 
whenever  the  flowers  bloom,  and  to  be  past  the  season 
whenever  the  fruits  appear.  The  fibre  from  plants  that 
have  not  flowered  is  weaker  than  from  those  in  fruit ;  the 
latter,  though  stronger,  is  coarser  and  wanting  in  gloss. 
The  average  crop  of  fibre  per  acre  is  over  1,200  lb.,  but  the 
yield  varies  considerably,  being  as  high  as  4,0('0  lb.  in  some 
districts,  and  as  low  as  250  lb.  in  others.  At  present,  as 
practised  b}'  the  natives,  the  fibre  is  separated  from  the 
stems  by  a  process  of  retting  in  pools  of  stagnant  water. 
In  some  districts  the  crop  is  stacked  in  bundles  for  two  or 
three  days  to  give  time  for  the  decay  of  the  leaves,  which 
are  said  to  discolour  the  fibre  in  the  retting  process  :  in 
others  the  bundles  are  carried  off  and  at  once  thrown  into 
the  water.  In  some  districts  the  bundles  of  jute  stems  are 
submerged  in  rivers,  but  the  common  practice  seems  to  be 
in  favour  of  tanks  or  roadside  stagnant  pools.  The  period 
of  retting  depends  upon  the  nature  of  the  water,  the 
description  of  fibre,  and  the  condition  of  the  atmosphere, 
and  it  varies  from  two  to  twenty-five  days.  The  operator 
has,  therefore,  to  visit  the  tank  dailj'  to  ascertain  if  the 
fibre  has  begun  to  separate  from  the  stem.  This  period 
must  not  be  exceeded,  otherwise  the  fibre  becomes  rotten, 
and  almost  useless  for  commercial  purposes.  The  bundles 
are  made  to  sink  in  the  water  by  placing  on  them  sods  and 
mud.  When  the  proper  stage  has  been  reached  the  retting 
is  rapidly  completed.  The  labourer,  standing  up  to  his 
waist  in  the  water,  proceeds  to  remove  small  portions  of  the 
bark  from  the  ends  next  the  roots,  and  grasping  them 
together,  strips  off  the  whole  from  end  to  end  without 
breaking  either  stem  or  fibre.  Having  brought  a  certain 
quantit}-  into  this  half-prepared  state,  he  next  proceeds  to 
wash  off,  which  is  done  by  taking  a  large  handful,  swinging 
it  round  his  head,  dashing  it  repeatedly  against  the  surface 
of  the  water,  and  drawing  it  through  the  water  towards  him 
so  as  to  wash  off  the  impurities  ;  then  with  a  dexterous  throw 
he  spreads  it  out  on  the  surface  of  the  water,  and  concludes 
bj-  carefully  picking  off  all  remaining  black  spots.  He  then 
wrings  it  out  so  as  to  remove  as  much  water  as  possible 
and  hangs  it  up  on  lines  prepared  on  the  spot  to  dry  in  the 
sun.  There  are  in  India  26  jute  factories,  8,101  looms,  and 
1  CI, 845  spindles,  which  give  employment  to  01,915  persons, 
and  consume  2,809,088  cwt.  of  jute.  They  are  almost 
exclusively  emplo3'ed  in  the  gunny  bag  or  cloth  trade,  a 
few  only  doing  business  in  cordage,  floor  cloth,  or  other 
manufactures. 

San  or  sunn  is  grown  by  itself,  or  at  times  is  raised  in 
strips  on  the  margins  of  fields,  and  is  never  cultivated  as  a 
mi.xed  crop.  It  is  usually  sown  in  June  or  at  the  beginning- 
of  the  fains,  and  cut  at  the  close  of  the  rainy  season — about 
the  1st  of  October.  It  requires  a  light,  but  not  necessarily 
rich,  soil,  though  it  cannot  be  grown  ou  clay.  It  is  believed 
by  cultivators  to  improve  the  soil ;  and  as  it  is  supposed  to 
refresh  exhausted  land,  it  is  considered  a  good  preparatory 
crop  and  is  grown  as  such,  every  second  or  third  year,  in 
fields  required  for  sugar-cane  and  tobacco.  Ordinarily  the 
crop  is  harvested  after  the  flowers  have  appeared,  but  the 
plants  are  frequently  left  on  the  fieli  until  the  fruits  have 
begun  to  form,  and  son^etimes  until  they  are  ripe.  There 
is  a  great  difference  of  opinion  as  to  whether  the  crop 
should  be  dried  before  being  steeped,  or  carried  at  once  to 
the  retting  tanks.  When  stripped  of  the  leaves,  which  are 
highly  esteemed  as  manure,  the  stalks  are  made  up  into 
bundles  and  placed  upright  for  a  day  or  two  in  water  a 
couple  of  feet  deep,  siuce  the  bark  on  the  butts  is  thicker 
and  more  tenacious  than  that  on  the  upper  portion,  and, 
therefore,  requires  longer  exposure  to  fermentation.  The 
bundles  are  then  laid  down  lengthwise  in  the  water,  and 
kept  submerged  by  being  weighted  with  earth.  It  can 
generallj-  be  ascertained  when  the  retting  is  complete  by 
the  bark  of  the  lower  ends  of  the  stems  separating  ea^ly  ? 
but  too  long  fermentation,  while  it  whitens,  injures  its 
strength.  Having  discovered  that  the  necessary  degree  of 
retting  lias   been  attained,   the  cultivator,  standing  in  tho 
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wuttir  up  to  his  knees,  takes  a  buudic  of  the  stems  iu  his 
liand  aiul  thraslics  the  water  with  them  uutil  the  tissues 
give  way  luid  the  1od<j  clean  fibres  separate  from  the  central 
canes.  When  the  fibre  has  bteii  separated  and  thoroughly 
washed,  it  is  the  usual  custom  to  hang  it  over  bamboos  to 
be  dried  and  bleached  iu  the  sun.  When  dry  it  is  combed, 
if  required  for  textile  purposes  or  for  uets  and  lines  ;  but  if 
for  ordinary  use  for  ropes  and  twines,  it  is  mert-ly  separated 
and  cleaned  by  the  fingers  while  hanging  over  the  bamboo. 
The  output  per  acre  of  san  fibre  ranges  from  150  to  l,2U(i 
lb.,  but  the  estimated  average  is  040  lb.  to  the  acre.  The 
chief  purpose  for  which  san  is  utilised  at  the  present  day 
ii  tlxe  manufacture  of  a  coarse  cloth  or  canvas,  used 
principally  for  sacking.  A  large  amount  of  the  fibre  is  used 
in  the  native  cordage  trade,  for  which  it  is  stated  to  be  well 
adapted,  and  considerable  quantities  of  the  fibre  are  also 
consumed  by  the  European  rope  makers  in  India.  The 
waste  tow  and  old  materials  are  made  into  paper.  In  many 
districts  jiaper  is  legularly  manufactured  of  this  material, 
and  large  quantities  are  used  by  the  Indian  paper  mills. 
In  some  parts  of  India  the  seeds  of  the  san  are  collected 
and  given  to  cattle.  The  plant  itself  is  found  to  be  very 
nourishing,  causing  cows  to  give  a  larger  supply  of  milk. 


77tt'  Composition  of  a  Specimen  oj"  Jute  Fibre  produced  in 
England.  Andrew  Pears,  jun.  Proc.  Chem.  Soc  1893, 
[12G],  165. 

The  author  succeeded  in  securing  a  normal  growth  of  the 
jute  plant  {Corvhorus  capsidaris)  in  a  "  hot  house "  of 
average  temperature,  65^  F.  The  stems,  5  ft.  in  Icnfjth,  and 
branched,  were  cut  down  after  maturation  of  the  seed,  which 
has  since  been  germinated  for  growth  during  the  current 
year.  The  stem-fibre  was  separated  after  retting  in  tepid 
water,  and  was  exhaustively  investigated.  It  showed  the 
characteristic  behaviour  of  lignocelluloses,  but  with  impor- 
tant variations  in  degree ;  the  most  marked  difference 
observed  was  in  ultimate  composition,  the  carbon  percentage 
being  only  43  as  against  46 — 47  in  the  normal  fibre.  From 
the  results  given  in  full  in  the  paper,  it  is  shown  that  the 
factors  of  iignitication  induce  variations  in  chemical  compo- 
sition, within  wide  limits,  at  the  same  time  that  the  general 
constitutional  type  is  preserved.  Lignification  may,  infact, 
be  regarded  as  a  gradual  passage  from  "saturated"  to 
"  unsaturated  "  compounds,  and  as  the  result  of  the  splitting 
off  of  water  and  carbon  condensation,  the  specimen  in 
question  representing  the  earlier  phases  of  such  transition 
or  evolution. 


PATENT. 


Improvements,  in  and  connected  icith  the  Cleansing  and 
Bleaching  of  Wool,  Hair,  Silk,  Cotton,  Fla.r,  and  other 
Vegetable  »■•  Animal  Fibres  or  Fabrics,  the  Uecocery  of 
Jiye-Products  suck  as  Oil  and  Fat  contained  in  such 
Fibres  cr  Fabrics,  and  the  Recovery  of  the  Whole  or 
Part  of  the  Ingredients  used  in  the  Process.  C.  A. 
Sahlstrum,  London,  and  E.  Parr,  Isleworth.  Eng.  Pat. 
10,612,  June  3,  1892. 

The  large  metal  vessel  in  which  the  cleansing  takes  place 
is  connected  by  pipes  with  a  vacuum  apparatus,  and  a 
pressure  pump.  Other  pipes  serve  to  introduce  steam  or 
air  currents,  and  for  the  removal  of  spent  liquors  and 
separated  fat.  The  material  in  the  vessel  is  covered  with 
a  solution  of  soap,  borax,  &c.,  and  the  vacuum  applied. 
The  pressure  is  regulated  as  desired,  and  steam  or  air  may 
be  caused  to  pass  through  the  vessel. 

The  soap  is  oxidised  by  passing  a  current  of  air  through 
the  spent  liquor,  and  it  may  then  be  separated  by  filtration. 
The  fat  (lanolin)  is  recovered  by  passing  the  liquor 
through  a  machine  similar  in  construction  to  a  cream 
separator. — E.  B.  B. 


VI.-DYEINa.  CALICO  PRINTING.  PAPEE- 
STAINING,  AND  BLEACHING. 

The  Decomposition  of  Alhaline  Aluminates  in  I'resence  of 
Alumina.  A.  Ditte.  Comptes  rend.  116,  1893, 
183— 18.j. 

A  sOLurroN  of  potassium  or  .sodium  aluminate  containing 
an  excess  of  alkali  is  fairly  stable,  and  may  be  preserved  in 
a  closed  vessel  for  months  without  any  of  the  alumina 
separating.  On  the  other  hand,  a  solution  of  the 
crystallised  aluminate,  or  one  formed  by  adding  to  a  salt 
of  aluminium,  potassium  or  sodium  hydrate  in  amount  just 
insufficient  to  dissolve  the  precipitate,  gradually  decom- 
poses, the  alumina  appearing  in  the  crystallised  form 
(AI2O3.3H.2O)  identical  with  the  mineral  gif/bsite.  The 
first  step  in  the  reaction  is  evidently  the  precipitation  of  a 
small  amount  of  amorphous  alumina,  together  with  the 
liberation  of  the  corresponding  quantity  of  alkaline  hvdrate, 
the  former  being  rapidly  changed  into  the  crystalline 
variety  owing  to  its  greater  insolubility.  The  decom- 
position of  the  aluminate  continues  until  the  amount  of 
alumina  dissolved  in  the  liquid  corresponds  exactly  to  the 
solubility  of  the  crystallised  hydrate  in  potash  at  the 
temperature  of  the  experiment.  Herein  lies  the  explana- 
tion of  the  commercial  process  for  the  preparation  of 
alumina  from  a  solution  of  sodium  aluminate  by  agitating 
it  with  a  small  amount  of  alumina  already  crystallised. 

— F.  H.  L. 


The   Process   of  JJyeinq.      G.    Spohn.     Dingl.    Polvt.  J. 
1893,  287,  210. 

If  cotton  be  dyed  with  inorganic  colouring  matters  such 
as  lead  chromate  or  manganese  bistre  and  the  fibre  be 
subsequently  examined  microscopically,  the  individual 
crystals  of  the  colouring  matter  may  be  easily  distinguished 
adhering  to  the  colourless  fibre ;  the  colour  is  simply 
deposited  and  no  chemical  combination  occurs.  Asbestos 
may  be  dyed  with  these  colours  just  as  cotton  is.  The 
author  considers  that  dyeing  with  organic  colouring 
matters  is  a  process  of  just  the  same  nature  as  the  fore- 
going ;  the  application  of  a  mordant,  such  as  alumina,  to 
cotton,  and  then  dyeing  in  an  alizarin  bath,  serves  merely 
to  produce  the  lake  inside  the  fibre  but  not  chemically 
combined  with  it.  Pure  alumina  may  be  dyed  with  alizarin 
in  just  the  same  waj'  as  the  mordanted  cotton,  fibre,  and 
asbestos,  impregnated  with  alumina  acquires  the  colour  of 
the  lake  when  dyed  in  an  alizarin  bath.  It  would  thus 
seem  that  the  fibre  serves  merely  as  a  foundation  for  the 
deposition  of  the  colouring  matter  which  is  bound  to  it 
only  by  mechanical  or  molecular  force. — W.  J.  P. 


PATENTS. 


Improvements  iuApparatus  for  Treating  Fibrous  Materials 
with  Dye  or  other  Liquors.  E.  Shaw,  ^lauchester.  Eng. 
Pat.  10,267,  May  30,  1892. 

The  principal  feature  of  the  apparatus  described  is  that  the 
liquor  is  drawn  up  from  the  dye-vat  into  and  by  means  of  a 
suction  chamber.  The  material  is  placed  on  a  tray  below 
this  chamber,  and  the  dye-vats,  which  are  provided  with 
wheels,  are  run  on  to  a  platform  or  lift.  This  is  raised 
uutil  the  tray  and  the  goods  upon  it  are  immersed  in  the 
vat.  The  action  of  the  suction  chamber  is  to  draw  up  the 
liquor  through  the  material.  By  means  of  suitable  ejectors 
the  liquor  is  then  run  off  from  the  suction  chamber  and 
forced  back  again  into  the  dye-vat  through  the  goods,  the 
operations  being  repeated  as  often  as  may  be  necessary. 

It  is  claimed  that  the  apparatus  is  specially  suited  for  the 
dyeing  of  cops. — \l.  B.  B. 
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A  Process  for  Purifying  Bleaching  Liquor.  E.  Hermite, 
E.  J.  Paterson,  and  C.  F.  Cooper,  Dalston,  Middlesex. 
Eng.  Pat.  10,517,  June  2,  1892. 
The  liquor  that  has  been  used  for  bleaching  under  electro- 
lytic action,  is  cleared  from  organic  impurities  by  agitation 
with  ferric  chloride  solution,  followed  by  addition  of 
magnesium  hydroxide  in  a  moist  or  "  gelatinous  "  state,  as 
obtained  by  precipitation.  The  liquor,  when  cleared  by 
settling,  is  run  off  from  the  mixing  tank  for  use.  To 
obtain  ferric  chloride  as  nearly  neutral  as  possible,  for  the 
purposes  of  the  invention,  it  is  preferred  to  add  electro- 
h'tically-produced  bleaching  liquor  in  suitable  proportion  to 
ferrous  chloride  solution.  Or  the  reagent  may  be  "  obtained 
by  electrolytic  action  on  a  solution  of  iron  protochloride." 

— E.  S. 


Improvements  in  Dyeing  or  Printing  Fibres  Black,  or 
Shades  approaching  thereto,  with  Aniline,  its  Homo- 
logues,  or  Derivatives.  W.  J.  S.  Grawitz,  Xogent-sur- 
Marne,  France.     Eng.  Pat.  11,027,  June  11,  1892. 

In  the  production  of  aniline  black,  when  a  chlorate  is  used 
as  the  oxidising  agent,  the  fibre  is  often  liable  to  become 
tendered.  This  is  to  be  prevented  by  using  along  with 
the  chlorate  a  certain  proportion  of  a  soluble  ferro-  or 
ferricyanide.  In  order  to  obtain  a  good  black  a  small 
quantity  of  a  vanadium  compound  is  also  added. 

By  way  of  example,  a  bath  may  he  prepared  containing — 

GriHs. 

Aniline  salt  (hydrochloride) 129."> 

Potassium  ferrocyanide 795 

Sodium  chlorate 3.35 

and  made  up  with  water  to  13  litres. 

The  vanadium  salt  is  best  applied  by  impregnating  the 
material  with  it  previous  to  entering  the  above  bath.  If 
added  at  the  same  time  as  the  other  ingredients,  it  tends  to 
form  insoluble  compounds  with  the  ferro-  or  ferricyanides. 
With  the  quantities  given  above,  2 — 5  grms.  of  vanadate  of 
ammonium  would  suffice. — R.  B.  B. 


Improvements  in  Dyeing  and  Printing  tvith  Azo  Dyestuffs. 
B.  Willcox,  London.  From  the  Farbenfabriken  vorm. 
F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  11,529, 
June  20,  1892. 

This  patent  refers  to  the  discovery  that  certain  azo  colouring 
matters  containing  the  carboxyl  and  h3'droxyl  groups,  either 
in  the  same  or  different  benzene  or  naphthalene  nuclei, 
yield  insoluble  chromium  lakes,  and  can  thus  be  made  use 
of  in  printing  and  dyeing;  and  further,  that  this  is  the  case 
even  when  the  solubility  of  the  colouring  matter  is  increased 
by  the  presence  of  the  sulphonic  group. 

In  the  printing  process  the  colouring  matters,  mixed  with 
chromium  salts  and  thickening,  are  printed  on  the  material, 
which  is  then  steamed,  malted,  and  soaped. 

In  dyeing  the  chromium  mordant  is  either  applied  first, 
or  chromium  fluoride  is  used  in  a  single  bath  with  the  dye- 
stuff. 

Examples  of  the  colouring  matters  obtained  by  various 
combinations  are  given.     Among  them  are  the  following:  — 

Diazotised  amido-benzoic  acid  with  various  dihydroxy- 
naphthalenes,  &c.,  gives  shades  varying  from  yellowish-red 
and  dark  orange  to  blaclc. 

Diazo-sulpho-salicylic  acid  yields  with  the  naphthols, 
naphthol-sulphonic  acids,  and  dihydroxy -naphthalenes  red, 
bluish-black,  and  black  colouring  matters. 

Diazotised  phthalic  acid  with  naphthols  and  naphthol- 
sulphonic  acids  produces  reddish-orange,  brownish-red,  and 
black  dyestuffs.— R.  B.  B. 


An  Improved  Bleaching  Process  for  Yarns,  Piece  Goods, 
and  other  Materials.  C.  D.  Abel,  London.  From 
O.  Keferstein  and  O.  Keferstein,  jr.,  Anstalt,  Germany. 
Eng.  Pat.  629,  January  11,  1893. 

In  this   process  the   material  is    alternately   immersed   in 
weak  bleaching  powder  solutions  and  exposed  to  the  action 


of  artificially  prepared  ozoDe  in  a  special  chamber.     The 

operations  are  repeated  as  often  as  required.  The  ozone 
chamber  brings  about  more  speedily  the  reactions  which 
usually  take  place  during  grass  bleaching.  The  strength 
of  the  fibre  is  not  injuriously  affected  by  the  process. 

— R.  B.  B. 

An  Improved  Machine  for  Dyeing  Slivers  or  Similar 
Substances  used  in  the  Manufacture  of  Ribbons  direct 
from  the  Combs,  and  for  like  Purposes.  J.  A.  J.  Florin- 
Leclercq,  Roubaix,  France.  Eng.  Pat.  955,  January  16, 
1893. 

The  slivers  or  ribbons  coming  from  the  comb  bobbins  pass 
between  rollers,  and  by  suitable  mechanism  the  material  is 
widened  and  flattened  so  that  a  band  of  uniform  thickness 
is  obtained.  This  band  passes  on  to  the  printing  rollers. 
One  of  these  is  of  metal  and  fluted,  the  other,  which  carries 
the  colouring  matter,  is  smooth,  coated  with  india-rubber, 
and  therefore  compi-essible.  One  side  of  the  ribbon  is  thus 
printed  and  has  uncoloured  portions  corresponding  to  the 
spaces  between  the  projections  of  the  fluted  roller.  A 
second  pair  of  rollers  serves  to  print  the  other  surface  of 
the  ribbon  in  a  similiar  manner. — R.  B.  B. 


Improved  Process  and  Meayis  for  Dyeing  Wood 
E.  Edwards,  London.  From  P.  Jaeger,  Esslingen, 
Germany.     Eng.  Pat.  1220,  January  19,  1893. 

The  planks  of  wood  are  piled  in  layers  with  sawdust 
between  every  few  layers.  The  sawdust  has  been  previously 
mixed  with  the  necessary  colouring  matters  and  chemicals. 
The  whole  is  exposed  in  a  suitable  chamber  to  the  action  of 
steam  for  10 — 14  days. — R.  B.  B. 


Printing  in  Colours  upon  Textile  Braids  and  Machine  to 
carry  out  the  Method.  W.  Webb,  Luton.  Eng.  Pat. 
3422,  February  16,  1893. 

This  invention  relates  to  a  process  for  printing  designs  in 
one  or  more  colours  on  textile  braids,  including  straw  and 
"  chip  "  plaits.  The  braid  is  wound  on  feeding  reels,  and 
from  these  is  conveyed  between  guide  rollers  to  the  printing 
rollers  upon  which  the  designs  are  carved.  These  are 
supplied  by  three  ordinary  inking  rollers  grooved  in  five 
sections  to  supply  different  colours  if  such  are  needed. 

— R.  B.  B. 


Erratum. — This  Journal,  1893,  page  517,  col.  2,  20  lines 
from  bottom,yi>;-  "  is  requisite  for  laying  "  read  "  lays  down." 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Distilling  Apparatus,  Steam  Engines,  and  Consumption 
of  Steam  in  Ammonia-Soda  Works.  H.  P.  Fassbender, 
Zeits.  ang.  Chem.  1893,  139—140. 

I. — Description  of  the  Process. 

The  main  features  of  this  process  are  so  well  known 
that  the  merest  outlines  of  it  need  only  be  described. 
Brine  holding  in  solution  free  ammonia  is  saturated  with 
carbonic  acid  derived  from  lime  kilns,  whereby  ammonium 
bicarbonate  is  produced,  which  reacts  with  the  sodium 
chloride,  forming  ammonium  chloride  and  sodium  bi- 
carbonate. The  latter  separates  out,  being  insoluble  or 
nearly  so  in  the  brine,  and  is  transformed  into  soda  by 
calcination.  The  mother  liquor  is  heated  with  lime — the 
residue  from  the  lime  kilns — and  the  recovered  ammonia  is 
returned  into  the  first  part  of  the  process,  i.e.,  passed  into 
brine  to  yield  the  liquor  which  is  to  be  "  carbonated." 

It  is  evident  that  various  methods  may  be  employed  to  carry 
out  these  reactions ;  thus,  nearly  dry  ammonia  may  be  passed 
into  a  highly-concentrated  brine,  which  is  immediately  ready 
to  be  treated  with  carbon  dioxide  ;  or  moist  ammonia  may 
be  introduced  into  brine  and  the  weak  liquor  has  then  to  be 
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run  over  solid  salt  to  becotne  saturated ;  or  ammonia, 
saturated  with  aqueous  vapour,  may  be  cooled  and  the 
dilute  ammonia  solution  broupht  together  with  salt.  &c. 

Furthermore,  to  prepare  ammonia  gas,  the  distilling 
apparatus  may  bo  heated  with  live  steam  from  the  boilers 
or  with  waste  steam  from  the  engines,  thus  introducing 
either  a  higher  or  a  lower  pressure  than  that  of  the  atmo- 
sphere, into  the  apparatus.  There  is  any  number  of  such 
variations  possible,  the  adoption  of  which  will  greatly 
depend  on  local  circumstances  and  may  therefore  not  be 
suitable  for  every  works.  Still,  there  exist  some  arrange- 
ments which  will  prove  advantageous  everywhere. 

On  following  the  course  the  ammonia  is  taking  through 
the  whole  process,  (piantitatlvely  controlling  the  changes  it 
undergoes,  the  following  figures  may  be  safely  depended 
upon,  in  the  author's  opinion,  when  the  forms  of  apparatus 
to  be  described  are  chosen. 

The  brine  prepared  in  the  "  absorber  "  contains  70  kilos. 
of  NHg  per  cbm.  This  liquor  is  pumped  into  the  top 
compartment  but  one  of  the  precipitating  column  ("  car- 
bonator  ")  whilst  the  top  compartment  receives  i-cbm.  of 
pure  brine  which  serves  to  scrub  the  escaping  gases.  In  the 
third  compartment  the  two  liquors  are  mixed,  and  the 
mixture  may  be  considered,  for  all  practical  purposes,  as 
being  a  solution  containing  6  per  cent,  of  ammonia,  a  very 
small  quantity  of  which  is  carried  away  with  the  escaping 
ga.ses. 

All  the  following  calculations  are  based  on  the  fact  of  a 
liquor  containing  6  per  cent,  of  ammonia,  270  kilos,  of  salt 
per  cbm.,  a  certain  quantity  of  carbonic  anhydride,  and 
0-5  kilo,  of  ammonia  in  the  form  of  ammonium  sulphate 
(the  sulphate  being  due  to  some  calcium  sulphate  in  the  salt 
used).  Therefore,  all  the  percentages  mentioned  hereafter, 
being  percentages  of  volume,  refer  to  this  liquor. 

After  the  precipitation,  the  ammonia  can  be  accounted  for 
in  the  following  way  : — 

(1.)  About  0' 9  percent,  of  NH3,  in  combination  with 
carbonic  anhydride,  exists  in  the  mother-liquor.  This 
ammonia  was  determined  by  titration  of  the  latter ;  there- 
fore any  alkali  due  to  sodium  bicarbonate  held  in  solution 
is  calculated  as  ammonia. 

(2.)  About  4-6  per  cent,  of  ammonia  are  found  in  the 
mother-liquor  in  the  form  of  ammonium  chloride ;  this 
quantity  was  determined  by  examining  the  filtered  mother- 
liquor  and  subtracting  from  it  the  quantity  corresponding 
to  the  ammonium  sulphate,  which  passes  through  all  the 
operations  unchanged. 

(3.)  About  0'5  per  cent,  are  found  in  the  gases  escaping 
from  the  carbonator.  This  figure  is  found  on  subtracting 
0"9  +  4*6  from  6  percent. 

The  ammonia  (see  1)  passes  on  to  the  distilling  appa- 
ratus ;  the  quantity  adhering  to  the  bicarbonate  is  so 
infinitesimal  that  it  may  be  neglected. 

The  ammonia  (see  2)  also  passes  for  the  greatest  part, 
into  the  distillery  ;  a  smaller  quantity  adheres  to  the  moist 
bicarbonate.  This  causes  the  calcined  soda  to  test  97  to 
99  per  cent,  instead  of  ]00,  and  corresponds  to  0'046  to 
0"  1.38  per  cent,  of  XH3,  for  which  we  may  assume  0'08 
per  cent.  This  ammonia  is  recovered  from  the  gases 
escaping  the  calcining  apparatus  by  absorption  in  water, 
which  serves  afterwards  for  dissolving  the  salt. 

The  0*5  per  cent,  mentioned  (see  3)  is  recovered  as 
follows :  The  gases  escaping  from  the  carbonator  are 
scrubbed  in  a  "  washer,"  and  give  up  0*3  per  cent,  to  brine, 
flowing  from  the  washer  into  the  absorber.  The  remaining 
0'2  per  cent,  of  XH3  are  scrubbed  by  means  of  water  in  a 
second  washer  and  give  up  to  it  about  0'17  percent,  of 
NH3.  The  water  of  this  dilute  solution  serves  for  dissolving 
the  salt,  and  helps  in  conjunction  with  the  dilute  ammonia 
solution  recovered  as  sub.  2,  to  free  the  brine  from  calcium 
sulphate,  or  this  ammonia  simply  remains  in  the  brine  as 
carbonate.  The  remainder  of  the  ammonia,  consisting  of 
0"03  percent.,  is  finally  absorbed  by  acid,  and  recovered. 

— J.  L. 


A  convenient  Method  for  the  Preparation  of  Barium 
Permantjunate.  W.  Muthmann.  lier.  1893,  26,  1016 — 
1018. 

V\Kioi;s  practical  inconveniences  attend  the  preparation  of 
barium  permanganate — («)  by  treating  potassium  per- 
manganate with  hydrofluosilicic  acid  and  neutralising  the 
filtrate  with  baryta  water  (llousseau  and  Bruneau) ; 
(6)  from  barium  manganate,  prepared  by  fusion  processes 
(Schafarik)  ;  and  (c)  by  double  decomposition  of  barium 
chloride  and  potassium  permanganate  (Buttger).  The 
author  finds  that  better  results  are  obtained  by  acting  on 
potassium  permanganate  with  barium  nitrate  as  follows  : — 
100  grras.  of  the  former  salt  and  somewhat  more  than  the 
equivalent  quantity  of  the  latter  (140  grms.)  are  dissolved 
in  1  T  litres  of  boiling  water  ;  20  grras.  of  barium  hydrate 
are  then  gradually  added.  A  vigorous  efl^ervescence  soon 
ensues,  owing  to  liberation  of  oxygen  ;  the  whole  is  then 
warmed  on  the  water-bath  till  no  more  gas  is  evolved, 
treated  with  20  grms.  more  of  barium  hydrate,  and  finally 
kept  hot  for  some  hours  until  colorless,  evaporated  water 
being  replaced  from  time  to  time.  The  precipitate  that 
subsides  consists  of  barium  manganate  with  a  little  barium 
carbonate  and  manganese  dioxide  ;  it  is  washed  by  decanta- 
tion  five  times  successively  with  5  litres  of  boiling  water, 
and  then  filtered  and  washed  10  times  more  with  boiling 
water.  Finally,  it  is  suspended  in  a  litre  of  water  and 
treated  with  a  vigorous  current  of  mixed  steam  and  carbon 
dioxide.  The  former  prevents  the  minute  crystals  of 
barium  manganate  from  becoming  covered  over  with  the 
resulting  barium  carbonate  and  manganese  dioxide,  so  as  to 
hinder  the  decomposition  brought  about  by  the  carbonic 
acid.  After  10  hours  the  whole  is  filtered  through  asbestos, 
whereby  a  solution  of  pure  barium  permanganate  is 
obtained. 

By  treating  this  with  appropriate  quantities  of  ccesium 
rubidium,  or  ammonium  sulphate,  &c.,  the  corresponding 
alkaline  permanganates  are  readily  obtained.  Ammonium 
permanganate  solution  breaks  up  on  heating  in  accordance 
with  the  equation — 

XH4Mn04  =  MnOa  +  N  +  2HoO 
when  dry,  the  salt  is  extremely  explosive  by  percussion. 

— C.  E.  A.  W. 


Action    of   Metals    on    Nitric   Acid.      P.   C.    Freer   and 
G.  O.  Higley.     Amer.  Chem.  Journ.  15,  "1 — 81. 

At  the  outset  the  authors  criticise  the  work  of  previous 
investigators  on  the  same  subject,  and  especially  note  the 
fact  that  nitric  acid,  of  as  low  a  specific  gravity  as  1*2, 
when  entirely  free  from  lower  oxides  of  nitrogen,  reacts 
with  pure  copper  with  the  greatest  readiness. 

Their  method  of  experiment  consisted  in  passing  the 
gases  evolved  from  copper  and  nitric  acid  of  sp.gr.  1'4 
into  sulphuric  acid,  and  determining  the  total  nitrogen  by 
the  nitrometer,  and  the  nitrosyl  sulphuric  acid  by  potassium 
permanganate.  They  conclude  that  under  the  conditions 
adopted,  the  sole  products  of  reduction  are  nitrogen, 
trioxide,  and  peroxide,  in  the  proportion  of  10  per  cent,  of 
the  former  and  90  per  cent,  of  the  latter.  The  equations 
given  are  2Cu  +  6HXO3  =  2Cu(X03).,  +  X.O3  +  3H.,0 
and  2Cu  +  SHXO3  =  2Gu(X03)2  -i-  4X0,  +  ilJoO.  The 
effect  of  alteration  of  temperature  upon  the  proportion  of 
reduction  products  is  very  slight.  Further,  an  experiment 
is  quoted  to  show  that  the  nitrogen  trioxide  and  peroxide 
are  not  derived  from  the  reduction  of  nitric  acid  by  nitric 
oxide,  but  rather  that  this  last  substance  is,  when  dilute 
acid  is  used,  the  product  of  secondary  reactions  (see  this 
Journal,  1891,  204—206;  also  Phil.  Trans.  IS9I,  204). 

—V.  H.  y. 


The  Action  of  Steam  on  Ferric  Chloride.  G.  Rousseau. 
Comptes  rend.  H6,  1893,  188—190.  (Compare  this 
Journal,  1892,  262.) 

Bt  heating  concentrated  solutions  of  ferric  chloride  in 
sealed  tubes,  various  crystallised  oxychlorides  are  pro- 
duced; between  150^  and  220°  the  yield  consists  of 
2Fe203,  FeaCle,  SHjO ;  between  220°  and  300°,  2Fe203,  FejClg ; 
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and  above  300°,  SFejOg,  Fe.iClg  is  formed.  Higher  tem- 
peratures could  uot  be  obtained  owing  to  the  breakage  of 
the  tubes.  On  heating  the  anhydrous  chloride  to  a 
temperature  of  260^ — when  it  begins  to  volatilise — at  one 
end  of  a  combustion  tube  through  which  a  current  of 
carbonic  anhydride  saturated  with  moisture  is  passed,  care 
being  taken  to  keep  the  chloride  vapour  in  excess,  a  few 
reddish-brown  acicular  crystals  consisting  of  2Fe<;03,  Fe.jCl^ 
are  deposited  at  the  other  end  of  the  tube  if  the  temperature 
be  kept  between  275^  and  300°,  while  between  350'  and 
400'  the  oxychloride  is  larger  in  amount,  darker  in 
colour,  and  consists  of  SFe^O..,,  Fe.jCI,;  The  yield  is  at  all 
temperatures  the  smaller,  the  greater  the  excess  of  the 
ferric  chloride  vapour,  and  from  400'""  upwards  practically 
no  compound  is  produced,  unless  the  water-vapour  is  in 
excess,  in  which  latter  case  hexagonal  lamime  of  htematlte 
are  deposited.  This  failure  of  reaction  at  higher  tempera- 
tures is  in  all  probability  due  to  some  reverse  action  taking 
place  between  the  oxychloride  and  the  liberated  hydro- 
chloric acid. — F.  H.  L. 


Some  remarkable  Occurrences  of  Minerals  in  the  Salt 
Deposits  of  Westeregeln.  A.  Naupert  and  W.  Wense. 
Ber.  26,  873. 

In  some  of  the  now  exhausted  kainite  deposits  of  the 
Consolidated  Alkali  Works  at  Westeregeln,  a  salt  was 
frequently  found,  which  was  easily  distinguished  from 
kainite  by  its  glassy  appearance.  On  anal^'sis  it  was  found 
to  be  a  potassium  magnesium  sulphate  with  4  equivalents  of 
water.  It  is  therefore  closely  allied  to  picromerite  (Schaenite) 
from  which  it  differs  by  2  additional  equivalents  of  water. 
The  following  minerals  are  also  found  in  the  insoluble 
residues,  mainly  composed  of  anhydrite,  obtained  in 
the  extraction  of  Carnallite : — Magnesium  Sulphohorite, 
3.MgS04,  2Mg;,H409 — Already  a  number  of  compounds  of 
l)oric  acid  had  been  found  in  these  potash  deposits : 
Iwracite,  pinnoite,  Ascharite,  &c.  Celestine — Xo  strontium 
compounds  had  hitherto  been  known  to  exist  in  these 
deposits.  Celestine  has  now,  however,  been  identified 
both  in  the  kainite  and  the  carnallite  of  Westeregeln. 
Kieserite. — Crystals  of  this  mineral,  which  had  already 
been  observed  by  Precht  in  the  Stassfurt  deposits,  arc  also 
found  in  fair  quantity  in  the  carnallite  residues  of 
Westeregeln.— E.  T. 


Calculation  and  Statement  of  Analyses  of  Brine  and  Salt. 
J.  aud  S.  Wiernik.     Zeits.  f.  ang.  Cheni.  1893,  43. 

See  under  XXIII.,  page  626. 
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Improvements  in  Obtaining  Cyanides.  R.  L.  Barr,  Clare- 
mont,  IJenfrew,  J.  Macfarlane,  Kelvinside,  X.B.,  Dr.  E. 
.7.  Mills,  Glasgow,  aud  S.  Young,  Kelvinside,  X.U.  Eng. 
Pat.  3092,  February  17,  1892. 

A  MixTUKE  of  an  alkali  or  alkaline  earth  with  some  suitable 
form  of  carbon  is  heated  in  a  retort  through  which  carbon 
monoxide  and  ammonia  gas,  mixed  or  separate,  are  passed. 
The  effluent  gases  may  be  again  passed  in,  and  so  on 
repeatedly.  The  mixed  gases  may  be  obtained  by  aspirating 
carbon  monoxide  through  ammonia  solution,  and  the 
exhausting  apparatus  may  be  used  to  force  the  gases  (which 
may  be  previously  heated)  through  the  retort  under 
jtressure.  The  gases  may  be  derived  from  furnaces,  shale 
retoits,  ordinary  gas  works,  and  other  sources,  such  gases 
being  purified  if  necessary.  A  mixture  of  100  parts  potas- 
sium hydroxide  (KOH)  with  22?r  parts  carbon  is  specified 
as  suitable  for  charging  into  the  retort.  The  cyanide 
formed  may  be  separated  in  any  suitable  way.  When  it  is 
required  to  obtain  a  ferrocyanide,  iron,  in  a  divided  state,  is 
added  to  the  charge. — E.  S. 


Improvements  in  the  Method  of  and  Apparatus  for  Dis- 
tilling, Separating,  and  Concentrating  Acids  or  Mixed 
Liquids,  and  for  Treating  Substances  in  Solution. 
E.  J.  Barbier,  Paris.     Eng.  Pat.  11,705,  June  22,  1892. 

The  liquid  to  be  treated  is  run  from  a  trough  into  the 
highest  of  a  series  of  basins  arranged  step-wise,  so  that  the 
flow  is  continuous.  Each  basin  rests  on  a  plate,  which  may 
be  perforated  to  admit  passage  of  heating  gases,  and  which 
is  formed  Avith  draining  channels,  any  flow  from  which 
shows  if  a  basin  is  broken.  The  heating  chamber  con- 
taining the  evaporating  troughs  or  basins  has  doors  along 
the  side,  and  has  superposed  domes  or  covers  of  invulnerable 
material,  arranged  in  pairs  to  form  narrow  condensing 
chambers,  separated  by  spaces  for  air  circulation.  The 
vapours  enter  the  inner  chamber  by  perforations,  and  pass 
into  the  outer  chamber  (which  may  have  baffle-plates) 
through  suitable  pipes.  The  condensed  liquid  flows  ofl"  by 
channels  in  which  the  covers  rest ;  and  the  uncondensed 
vapours  and  gases  go  to  a  coke  or  flint-charged  tower  pro- 
vided with  baffle-plates,  and  then  to  a  chimney  which 
produces  the  required  suction.  The  liquid  concentrated  by 
flow  along  the  series  of  basins  passes  into  a  vessel  (the 
"'  mixing  evaporator  ")  surmounted  by  a  large  pipe  to  lead 
any  vapours  back  to  the  condensing  chambers,  and  is  then 
admitted  by  a  valved  outlet  to  a  cooling  vessel.  The  liquid 
is  then  taken  to  another  side  of  the  furnace,  having  a  series 
of  basins  and  condensing  covers  as  at  first,  but  smaller ;  or 
a  single  cover  may  be  used. 

The  apparatus  is  shown  in  a  form  specially  adapted  to 
separating  a  mixture  of  sulphuric  and  nitric  acids,  having 
the  mixing  evaporator  placed  to  the  rear  and  above  the 
concentrating  furnace,  into  which  evaporator  the  mixture 
is  fed,  simultaneously  with  the  vapours  off  the  acid  being 
concentrated.  These  vapours  are  led  into  the  bottom  of  the 
vessel  by  an  injecting  device  fed  with  hot  air  under  pressure. 
The  nitric  vapours  are  led  into  a  battery  of  condensers,  and 
thence  to  a  tower.  The  sulphuric  acid,  now  nearly  free 
from  nitric  acid,  after  passage  through  an  intermediate 
reservoir,  is  finally  denitrated  and  concentrated  by  flow 
through  the  series  of  basins  in  the  furnace,  a  little 
sulphurous  acid  being  passed  in  if  necessary. — E.  S. 


Improremenls  in  the  Manufacture  of  Carbonic  Acid  Gas. 
H.  S.  Elworthy,  .Stratford,  Essex,  H.  Lane,  Birmingham, 
and  .1.  Pullman,  London.  Eng.  Pat.  12,155,  June  30, 
1892. 

A  MiXTrnE  of  a  metallic  oxide,  as  "  copper  oxide,"  for 
instance,  with  "  carbon  or  carbonaceous  matter  in  a  solid, 
liquid,  or  gaseous  condition,''  is  heated  in  a  retort,  and  the 
mixture  of  carbon  dioxide  and  monoxide  produced,  is 
passed  through  vessels  containing  some  powerful  oxidisers, 
such  as  sulphuric  acid  and  potassium  permanganate  or 
heated  metallic  oxides.  The  carbon  monoxide  present  is 
thus  oxidised,  and  "  the  whole  of  the  gas  becomes  a  homo- 
geneous and  pure  carbonic  acid.''  The  residue  of  metal 
and  carbon  resulting  from  the  first  operation  is  heated, 
while  a  current  of  air  or  of  steam  is  passed  over,  hydrogen 
being  produced  and  saved  in  the  latter  case.  The  mixture 
of  regenerated  metallic  oxide  and  carbon  is  then  ready  to  be 
again  used. — E.  S. 


Improvements    in    the   Manufacture   of   Sulphuric   Acid. 
E.  J.  Barbier,  Pari.«.      Eng.  Pat.  12,726,  July  11,  1892. 

The  gases  from  a  pyrites  or  sulphur  burner  pass  into  a 
chamber  having  a  fireplace  below  the  lowest  of  a  series  of 
basins,  arranged  step-wise,  receiving  the  sulphuric  acid 
which  collects  in  basins  below  a  number  of  towers,  connected 
alternately  top  and  bottom,  and  through  which  the  gases 
from  the  burner  pass,  after  traversing  and  assisting  to  heat 
the  chamber.  The  towers,  except  those  farthest  from  the 
burner,  which  are  arranged  as  Gay-Lussac  towers,  and 
receive  a  spray  of  water  at  the  top,  are  charged  with  blocks 
of  sandstone,  flint,  or  other  invulnerable  material,  massed 
chiefly  in  central  parts,  and  above  is  a  pipe  from  which  is 
distributed  into  each,  by  means  of  cocks  that  can  be  regu- 
lated at  will,  a  mixture  of  sulphuric  and  nitric  acids.     Air 
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is  admitted  to  the  towers  directly  into  the  first  of  them  ;  or 
it  is  [Hissed  into  tlic  coiicciitriitiiiij  chiimber  to  mix  with  the 
siil[ihiiroiis  fumes  eominfj  from  the  burner,  ;iu<l  with  the 
nitrous  jiases  arising  from  the  mixed  acids  there  concen- 
tratinp,  thence  to  pass  into  the  towers.  Fire  pases  from  the 
furnace  pass  under  all  the  evaporating  basins  arranged 
under  the  reaction  towers.  Steam  may  be  injected  into  one 
or  more  of  the  towers. — E.  S. 


Iinpriircincnis  in  or  (J')7nierled  willi  Kraporntinij  or  Con- 
reitlriii.iiKj  Ajiparalus.  F.  W.  Scott  and  F.  W.  Scott,  jua  , 
[iOtidon,  and  K.  G.  Scott,  Liverpool.  Eng.  I'at.  13,l(j:?. 
July  ir.,  1K92. 

.See  under  I.,  puge  585. 


The    Manufactine     of    Ferric    (Chloride.       .1.    H.    Kidd, 
Manchester.     Eng.  Pat.  12,985,  July  15,  1892. 

Fkuuic  oxide  or  hydroxide  is  mixed  in  proportions  to  form 
a  thin  paste  with  a  nearly  saturated  solution  of  calcium 
chloride,  and  sulphuric  acid,  or  an  acid  sulphate,  is  added 
in  just  sufficient  jiroportion  to  form  calcium  sulphate.  The 
ferric  oxide  is  dissolved  by  the  hydrochloric  acid  formed, 
and  the  ferric  chloride  solution  produced  is  "  locked  or 
contained  "  in  the  hard  cake  into  which  the  paste  consoli- 
dates. The  product  may  be  applied  in  this  form  direct  to 
some  purposes,  as  for  the  purification  of  sewage  ;  or  if 
ferric  chloride  solution  is  wanted,  the  cake  may  be  placed 
in  water,  when  the  chloride  dissolves  out,  leaving  the 
calcium  sulphate  as  a  spongy  mass. — E.  S. 


Improved  Bleaching  Compound.     H.  Y.  Castuer,  London. 
Eng.  Pat.  13,411,  July  22,  1892. 

A  •'  SODA  BLEACH  "  IS  prepared  by  mixing  sodium  peroxide 
(  \a.,0.,)  with  an  equivalent  quantity  of  a  neutral  anhydrous 
salt,  such  as  magnesium  sulphate  or  chloride ;  or  a 
mixture  of  two  salts,  as  magnesium  chloride  and  calcium 
chkiride,  may  be  used.  The  compound  is  stated  to  be 
stable  in  closed  packages.  It  is  preferred  to  use  a  slight 
excess  of  the  peroxide  in  the  preparation,  so  that  it  may 
have  in  solution  an  alkaline  reaction.  When  the  compound 
obtained  by  mixing  magnesium  sulphate  with  sodium 
peroxide  is  dissolved  in  water,  the  reaction  occurring  is 
expressed  by  the  following  formula  :  — 

4  MgSO^  +  4  Na^O.  +  7  lloO  = 
4  Xa.SO^  +  (MgO(HO)o  3  Mg(HO)o)  +  3  H.O., 

The  formula  given  when  magnesium  chloride  and  calcium 
chloride  are  mixed  with  the  peroxide  to  form  the  soda 
bleach  which  is  dissolved  in  water,  is : — ■ 

4  MgClj  +  CaClo  +  5  Xa-.O^  +  15  HgU  = 
(MgO(HO).,  3  MgCHO)i2)(CaO.,  SH.O)  +  10  XaCl  +  3  H.p., 
Such  solutions  may  be  used  warm. — E.  S. 


VIII-GLASS.  POTTERY.  AND 
EARTHENWARE. 

PATENTS. 

I'rocess  of  Prodnrimj  Designs  in  Burnislinl  or  Liquid 
Gold  or  Colour  upon  Glazed  and  other  Ware,  and 
Apparatus  therefor.  T.  Holt,  Stoke-on-Trent.  Eng. 
Pat.  10,727,  June  7,  1892. 

Bv  this  invention  a  design  in  gold  is  transferred  on  to  a 
glazed  surface  by  means  of  a  stamp  having  incisions  cut 
in  the  broader  part  of  the  design  which  enable  the  stamp 
to  pick  up  sufficient  gold  from  a  pad,  the  gold  being  after- 
wards deposited  upon  the  glazed  ware.  The  stamp  is 
termed  by  the  inventor  the  '■  cellular"  rubber  stamp  from 
the  manner  in  which  the  incisions  are  made. — V.  C. 


Improvements  in  and  connected  with  Jarlallrd  Glass  Tubes 
and  Glass  Vessels.  V\'m.  Seume,  Dresden.  Eng.  Pat. 
5518,  March  14,  1893. 

Thk  invention  consists  in  the  following  improvements  in  the 
manufacture  of  glass  tubes  jacketted  with  stronger  or 
tougher  material  -.—first,  the  glass  in  the  course  of  its 
manufacture  is  cooled  very  slowly  and  is  subsequently 
treated  in  suitable  liquids,  which  are  caused  to  boil,  so  that  it 
is  capable  of  resisting  the  effects  of  changes  of  temperature  ; 
secondlij,  the  (inner)  glass  tube  is  provided  with  annular 
ridges  or  collars  so  as  to  make  firmer  connection  with  the 
outer  tube ;  and  thirdli/,  in  joining  tubes  end  to  end,  a 
packing  substance  is  used  containing  a  mixture  of  asphalt 
and  silicates  between  the  spigot  end  and  the  socket  end, 
the  glass  of  the  two  ends  for  the  sake  of  a  better  hold  being 
also  roughened. — V.  C. 


Improvements  in  Apparatus  for  Moulding  Glass  Pipes  and 
Tultes.  \V.  ]'.  Thompson,  London.  From  R.  G.  fluptill. 
Eng.  Pat.  G947,  April  4, 1893. 

Thk  apparatus  is  of  the  class  known  as  "  hand  machines." 
A  mould  IS  mounted  at  an  adjustable  height  upon  a  vertical 
frame  which  also  carries  the  core  which  is  raised  and 
lowered  by  a  friction  clutch  mechanism.  The  mould  is 
closed  at  its  lower  end  by  a  removable  pivoted  plug,  which 
is  retained  in  position  by  spring  arms.  When  the  core 
reaches  the  bottom  of  the  mould  it  engages  the  spring  arms 
and  the  plug  is  thus  automatically  released.  It  has  hereto- 
fore been  difficult  to  determine  the  exact  moment  when  the 
glass  has  cooled  to  the  proper  extent  for  withdrawing  the 
core,  and  in  some  cases  a  portion  of  the  pipe  woidd  be 
withdrawn  with  the  core  on  account  of  such  a  mistake. 
This  is  now  prevented  by  having  a  groove  inside  the  mould 
just  below  the  top  of  the  pipe,  thus  preventing  any  part  of 
the  moulded  pipe  from  being  drawn  out  witli  the  core. 

When  glass  pipes  of  different  sizes  are  required  tlie  core 
and  the  mould  can  be  changed,  since  the  different  parts  of 
the  apparatus  are  removeable  and  adjustable, — V.  (,". 


IX.-BUILDINa  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

United   Stales   Pitch-pine    Industn/.        J.     Soc.    of    Arts, 

1893,41.' 
TiiE  probable  length  of  time  that  the  pitch-pine  forests  will 
hold  out,  will  doubtless  be  of  value  and  interest  to  the 
principal  dealers  in  this  great  article  of  trade.  The  pitch- 
pine  trees  of  the  Southern  States  are  of  spontaneous  growth, 
and  especially  indigenous  to  those  .sandy  soils  near  to  the 
water  of  the  Gulf  and  Atlantic  coasts,  and,  therefore,  hardly 
any  attention  is  given  to  the  culture  of  these  trees.  It  is 
believed  that  the  pine  wood  of  the  Southern  States  is  coming 
more  and  more  to  the  front,  and  that  it  is  the  most  valuable 
wood  of  the  country  for  mercantile  purposes.  There  are 
about  ten  species  of  mercantile  pine  in  the  Southern  States  : 
the  white  pine  and  pitch-pine,  the  scrub  or  .spruce-pine,  the 
sand-jtine,  the  pond-pine,  the  cedar-pine,  and  the  long-h-af, 
short-leaf,  loblolly,  and  Cuban  pines,  which  are  the  principal 
varieties  in  general  use.  Thus  the  long-leaf  pine  is  also 
called  yellow  pine,  hard-pine,  pitch-pine,  and  various  olhcr 
names,  but  the  settled  nam3  of  this  species  of  woofi  for 
commercial  purposes  at  Pensacola  is  pitch-pine,  and  this 
quality  of  wood  forms  the  largest  if  not  the  entire  bulk  of 
the  shipments  of  pine  wood  from  Pensacola.  The  short-leaf 
is  called  the  old  field  and  spruce-pine,  the  loblolly,  fuel- 
swamp,  sap-pine,  and  Virginia  pine.  The  most  important 
of  these  woods — the  long-leaf  pine — grows  in  the  Atlantic 
and  Gulf  States,  at  some  distance  from  the  coast,  covering 
a  belt  of  about  125  miles  in  width.  Next  in  importance  to 
the  long-leaf  pine — pitch-pine — is  the  short-leaf  pine  and 
this  is  more  widely  distributed  than  any  of  the  other  irrowtbs 
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of  pine.     It  is  the  predominating   growth   in   some   of  the   I 
Southern    States,    and  it   covers   immense    areas     to    the 
exclusion  of  ahnost  every  other  tree.     In  Florida  the  short- 
leaf  pine  is  found   along   the  northern  border  of  the  State. 
In  Western  Florida,  nearer  to  Pensacola,  it  approaches  the 
Gulf  within  25  miles.    It  is  said  that  the  short-leaf  pine  gives 
from  3,300  feet  to  4,000  feet,  board  measure,  per   acre.     A 
rough  estimate  places  the  possible  standing  timber  of  this 
species,  distributed  throughout  the  Southern  States,  at  about 
160,000,000,000  feet  board  measure.     The    loblolly  pine   is 
found  only  in  the  northern  part  of   Florida,  and  the  Cuban 
pine  is   found  principally  in   Florida   and  along  the    Gulf 
coast.     It  grows  mainly  on  the  so-called  pine  flats  or  pine 
meadows.     About  12  years  ago  the  official  estimates  of  the 
merchantable  pine  timber  standing  in  the    Southern  States 
gave  a  pjobable  quantity  of  2-25,000,000,000   feet.     Since 
that  time  there  has   been  an  enormous  quantity   of  timber 
cut,  but  the  amount  standing  now  is  estimated  as  follows :  — 
Long-leaf  and  Cuban  pine,  232,000,000,000  feet  ;  sho.t-leaf 
pine  160,000,000,000,  and  loblolly  piue,  102,000,000,000  feet 
making  a  total  of  494,000,000,000  feet,  board  measure.     The 
long-leaf  piue  is  known  to  be  superior  to  all  the  other  species 
in  strength  and  durability.     In  tensile  strength  it  is  said   to  , 
approach,  and  perhaps  surpass  cast  iron.     In  cross-breaking 
strength  it  rivals  the  oak,  requiring,  it  is  stated,  10,000  lb. 
pressure  per  square  inch   to   break  it.     In   stiffness,  it    is  I 
superior  to  oak  bj-  from  50   to  100   per  cent.     It    is   best 
adapted,  and  nuich  used,  for  the  construction  of  heav3'  work 
in  shipbuilding  ;  the  inside  and  outside  planking  of  vessels, 
taking  the  deals  and  planks  of  the  best  quality.     For  house- 
building it  is  used  almost  entirely  in  the  district  of  Fensacola 
and  in  buildings  for  railroads,  rail-road  cross-ties,  viaducts, 
and  trestles,  this  wood  is  foremost.     The  finer   grades   and 
the  "  curly  "  woods  are  very  much  used  for  the  timber  work 
in  the  best  dwellings.     The  hardness  of  this  wood  especially 
fits   it  for  planks  and  flooring.     The  finer  grades  of  curly- 
pine  are  used  for  the  manufacture  of  furniture,  and  it  is  said 
that  for  bedsteads  it  is  admirably  adapted,  as  the  resinous 
wood  prevents  the  inroads  of  insects  and  similar  pests.     The 
resinous  products  of   pine  wood  supply  many  parts  of  the 
world  with  pitch,  resiu,  and  turpentine.     Aud,  contrary  to 
opinion  formerly  held   in  this  respect,  it  is   said  that   the 
tapping  of  the  pine  tree  for  turpentine  strengthens,  instead 
of  weakens,  the  wood.     The  Cuban  pine  is  like  the  lone-leaf 
pine.    The  short-leaf  pine  is  a  softer  wood,  and  is  more  easily 
Avorked.     This  wood  is    admirable   for  house   work.     The 
loblollj'  pine  is  suited  for  rougher  work  than  the  other  two 
species,  but  it  is  not  so  strong,  and  it  will  not  last   so  long 
as  the  others.     It  is  stated,  in  a  recent  report  of  the  United 
States  Department  of  Agriculture,  that  in   respect  of   the 
pine  forests  of  the  Southern  States,  the   supply  is  good  for 
50  years  to  come. 

PATENTS. 

A  Process  of  Mamifactiire  of  Artificial  Marble.  II.  A. 
Majewski  and  W.  Beyenbach,  Berlin,  Germany.  Eng. 
Pat.  9974,  May  26,  1892. 

Gypsum  in  the  shape  of  a  block  or  of  anj-  other  desired 
form  is  deprived  of  70 — 80  per  cent,  of  "  the  moisture  it 
contains,"  burnt,  and  immersed  in  a  strong  solution  of 
potassium  sulphite  and  of  any  other  suitable  salt  such  as 
alum,  ferrous  sulphate,  ferric  sulphate,  or  manganous 
sulphate.  The  salts  thus  introduced  into  the  pores  of  the 
gypsum  are  allowed  to  crystallise  by  placing  the  block  in  a 
room  heated  to  about  30^  C.  In  case  the  block  be  thick, 
longitudinal  perforations  may  be  made  in  it,  and  the  block 
immersed  so  that  the  liquid  is  in  contact  with  its  surface, 
suction  being  applied  to  the  other  end.  The  product  is  said 
to  be  equal  to  marble  in  beauty  and  durability. — B.  B. 


"  Portland  cement  or  fluxed  lower  grey  chalk  in  the  pro- 
portion of  10  grains  per  gallon  of  sewage  containing 
38  grains  per  gallon  of  solid  matter."  The  burning  of  the 
cementitious  matter  may  be  effected  by  block  fuel  made 
of  sludge  incorporated  with  coal  or  coke  breeze. — B.  B. 


Improved  Treatment  of  the  Solid  Deposit  or  Sludge  from 
Sewage  for  the  application  thereof  to  the  Manufacture  (f 
Cement  and  other  purposes.  W.  Webster,  Lee,  Kent. 
Eng.  Pat,  11,765,  June  23,  1892. 

Sewage  sludge  is  mixed  with  ordinary  cement-making 
materials,  and  dried  and  burnt  in  the  usual  way.  The 
defecation  of  sewage  may  also  be  aided  by  the  addition  of 


Improvements  in  the  Manufacture  of  Plaster.  J.  C. 
Bloomfield  Leggs,  Fermanagh,  Ireland.  Eng.  Pat. 
13,602,  July  26,  1892. 

HYDRAruc  lime  is  mixed  with  5  per  cent,  of  gypsum 
by  volume  and  is  then  incorporated  with  an  equal  measure 
of  sawdust.  The  resulting  composition  can  be  used  as 
house  plaster,  and  is  said  to  be  lighter  and  stronger  than 
ordinary  plaster.  It  may  be  rendered  "  fire-proof  "  by  the 
addition  of  1  lb.  of  tungstate  of  soda  to  each  100  gallons 
of  water  used.  Sulphate  of  zinc  or  other  similar  salt  may 
be  substituted  for  the  tungstate  of  soda. — B.  B. 


Process  for  the  Manufacture  of  Artificial  Building  and 
other  Stone.  K.  S.  Meyer,  Lobtau,  Germany.  Eng.  Pat. 
21,640,  November  26,  1892. 

Four  parts  by  measure  of  "sand,  flint,  pebble  stones, 
granite,  and  marble,"  &c.,  of  about  the  size  of  peas,  are 
mixed  with  one  part  by  measure  of  magnesite  previously 
made  into  a  paste  with  water.  The  mass  is  moulded,  left 
in  the  mould  for  two  days  and  then  allowed  to  remain  in  the 
open  air  until  thoroughly  dr)'.  The  magnesite  is  said  to 
act  and  is  claimed  as  the  binding  material,  and  the  mixture 
to  be  suitable  for  the  production  of  hollow  ware  as  well  as 
of  solid  slabs.— B.  B. 


X.-METALLURGY. 

The  Behaviour  of  Phosphoric  Acid  in   the  Blast  Furnace 
and  the   Iifluence  of  Phosphorus  on  the  Composition  of 
the  Resulting  Cast-Iron.     N.   Kjellberg.     Dingl.  Polyt. 
J.  1893,  287,  207. 
With  the  help  of  a  small  experimental  blast  furnace,  the 
author  has  conducted  a  series  of  experiments  with  the  object 
of  tracing  the  phosphorus  originally  present  in  the  iron  ore 
to   the   resulting  pig-iron  and  slag.     The  ores  used  were 
'   haematite  and  magnetite.     If  the  ore  contains  not  more  than 
'   about  \\  per  cent,  of  phosphorus,  90 — 95  per  cent,  of  the 
phosphorus  is  found  in  the  cast-iron  and  only  5 — 10  per 
cent,  in  the  slag  ;  the  result  is  affected  neither  by  the  tem- 
perature of  firing  nor  by  the  amount  of  silicon  in  the  slag. 
If  the  ore  contains  more  than  1^  per  cent,  of  phosphorus, 
the  latter  becomes  distributed  between  the  iron  and  the 
slag,  the  amount  of  phosphorus  in  the  slag  increasing  with 
the  amount  in  the  ore.     Both  the  temperature  of  smelting 
and  the  percentage  of  silicon  in  the  slag  begin  to  influence 
considerably  the  reduction   of  the   phosphoric    acid ;    the 
influence  is  the  greater  the  more  phosphorus  the  ore  con- 
tains.    With   an   ore    containing  up  to  3*5  per  cent,   of 
phosphorus,  the  greater  part  of  the  latter  goes  into  the  iron, 
the  slag  absorbing  the  minor  portion.     If  the  slag  be  basic 
and  poor  ore  containing  2  •  5 — 3  •  5  per  cent,  of  phosphorus 
be  used,  40 — 50  per  cent,  of  the  phosphorus  in  the  charge  is 
found  in  the  slag,  and  if  the   temperature  of  smelting  be 
high  and  the  slag  acid,  up  to  95  per  cent,  of  the  phosphorus 
may  be  taken  up  by  the  cast  iron.     No  volatilisation   of 
phosphorus  occurs  in  the  blast  furnace  with  ores  contain- 
ing up  to  3  •  6  per  cent,  of  that  element.     An  increase  in  the 
amount  of  phosphorus  in  the  cast  iron  is  accompanied  by 
a  decrease  in  the  percentage  of  carbon ;  this,  however,  does 
not  seem  to  occur  until  the  iron  contains  some  3  per  cent, 
of  phosphorus.     The  two  ores  richest  in  phosphorus  (G — 7 
'    per  cent.)  experimented  upon,  gave  cast  iron  which   con- 
\   tained  inappreciable  quantities  of  graphite,  and  was  quite 
j   white,  showing   large   brilliant   crystalline   faces.     As   the 
I   quantity  of  phosphorus  in  the  iron  increases  the  percentage 
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of  eilicon  also  diminishes  until  finally  the  iron  contains  no 
silicon ;  cast  iron  containing  more  than  4  per  cent,  of 
phosphorus  smelted  witli  charcoal,  ordinarily  contains  no 
more  silicon  than  steel,  and  can  only  be  made  to  take  up  a 
few  tenths  per  cent,  of  the  element  by  careful  firing  with  an 
acid  slag.  The  cast  irons  ricliest  in  phosphorus  (6 — 7  per 
cent.)  were  so  brittle  that  a  light  blow  with  a  hammer 
sufficed  to  break  tliem  into  several  pieces. 

The  following  conclusions  of  practical  value  may  be 
drawn  from  the  experiments: — (1.)  Ores  containing  0* 25, 
0*50,  0'75,  and  l"Oper  cent,  of  phosphorus  and  50  per 
cent,  of  iron  give,  in  the  blast-furnace,  cast  iron  containing 
about  OaO,  I'O,  1-4  and  l-'j  per  cent,  of  phosphorus 
respectively.  (2.)  If  it  be  required  to  obtain  cast  iron  with 
not  more  than  0-G  per  cent,  of  phosphorus,  for  use  in  the 
Martin  basic  conversion  process,  from  ores  containing  some  60 
percent,  of  iron,  the  ore  nuist  not  contain  more  than  0-4  per 
cent,  of  phosphorus.  (3.)  For  the  reduction  of  ])ig  iron  for 
castir!g,  with  uj)  to  1  per  cent,  of  phosphorus,  the  ore  must 
not  contain  more  than  06  per  cent,  of  phosphorus  if  it 
contain  60  per  cent,  of  iron.  (4.)  For  obtaining  cast  iron 
containing  at  least  2  per  cent,  of  phosphorus  for  subsequent 
use  in  the  Thomas  jirocess,  the  ore  should  not  contain  less 
than  1  ■  6  i>er  cent,  of  phosphorus  if  it  be  admitted  that  ^  of 
the  phosphorus  in  the  ore  is  reduced. —  W.  J.  P. 


27ie  Calculation  of  Lead  Blast-Furnace  Chaiy/es.  H.  Van 
F.  Furman.  School  of  Mines  Quarterly,  14,  2,  1^93, 
134—148. 

Maxy  points  have  to  be  taken  into  consideration  in  the 
calculation  of  a  lead  blast-furnace  charge,  which  must  be 
made  with  due  consideration  of  (I)  the  production  of  a  slag 
good  both  from  the  metallurgical  and  economic  standpoint ; 

(2)  the  nature  of  the  ore  in  hand  and  that  of  future  supplies  ; 

(3)  the  presence  of  an  adequate  amount  of  lead  in  the 
charge  and  the  production  of  bullion  of  the  required  grade  ; 

(4)  the  presence  of  such  elements  as  sulphur  and  arsenic 
other  than  those  normally  existing  in  the  slag  and  bullion  ; 

(5)  the  size  of  the  charge — 1,000  lb.  being  a  convenient 
amount  in  modern  practice. 

Experience  has  shown  that  the  following  are  good  slags 
for  use  under  the  conditions  mentioned  below  :  — 


Typical  .Slags.    Per  Cent. 


A  has  been  used  in  Utah  and  elsewhere  for  ores  contain- 
ing a  good  deal  of  alumina ;  it  cannot  be  made  successfully 
with  impure  ores  having  a  high  percentage  of  zinc. 

B  is  more  fusible  and  works  faster  than  A,  and  like  it 
cannot  be  used  with  ores  containing  much  zinc. 

C  is  adapted  for  zinciferous  ores,  and  is  similar  to  B,  with 
the  substitution  of  zinc  for  lime. 

D  and  E  were  freely  used  when  ores  containing  much 
iron  were  smelted,  but  are  now  less  frequently  employed 
owing  to  the  scarcity  of  iron  in  the  ores  at  present  worked. 

F  is  not  so  good  as  those  already  described  and  is  only 
available  when  much  iron  and  little  silica  are  present. 

It  will  be  obsened  that  the  main  constituents  Si02, 
FeO,  and  Ca(J  (or  ZnO)  amount  to  90  per  cent,  of  the 
weight  of  the  slag,  a  relation  holding  good  in  most  cases 
save  where  much  AL<_>;j  is  present.  ^MnO  up  to  7 — 8  per 
cent,  may  be  considered  equivalent  to  FeO  and  MgO  ;  and 
BaO  up  to  4 — 5  per  cent,  as  replacing  CaO  An  excess  of 
MnO  tends  to  carry  silver  into  the  slag,  and  much  MgU  or 


BaO  gives  an  infusible  and  pasty  product  liable  to  cause 
trouble  in  the  furnace.  The  calculation  of  the  amount  of 
iron  ore  and  limestone  to  be  added  to  any  given  ores  of 
known  composition  to  produce  any  one  of  these  slags  is 
easily  effected.  Thus  let  A  =  pounds  of  SiO.j  in  the  total 
ores  ;  B  =  pounds  of  FeO  in  the  total  ores  ;  C  =  pounds  of 
CaO  in  the  total  ores;  d  =  per  cent,  of  SiO;  which  the  iron 
ore  added  as  a  flux  contains  ;  <•  =-  per  cent,  of  Sif  J,  which 
the  limestone  added  as  a  flux  contains ;  /  =  per  cent,  of 
FeO  in  the  iron  ore ;  /  =  per  cent,  of  CaO  in  the  limestone  ; 
X  =  pounds  of  iron  ore  required  ;  V  =  pounds  of  limestone 
recjuired. 

Then  for  slag  A — 


28 
35  (^^ 


\d  +  YO  =  B  +  X/    (1) 


and — 


C  +  \l  =  B  +  X/    (2) 
solving  which  simultaneous  equations  weobtain-- 
4A/  +  4Bf;  -  ACe  -  bMl 


X  = 


bfl  -  Aef-  idl 


and  by  the  substitution  of  the  value  thus  found  in  (2)  V  can 
also  be  found. 

The  method  of  calculation  for  the  remaining  slags  is 
similar  and  need  not  be  detailed.  Examples  of  calculations 
of  charges  of  mixed  ores,  regard  being  had  to  the  additional 
silica,  alumina,  and  lime  introduced  by  the  ash  of  the  coke 
u.sed  in  smelting,  are  given  in  the  paper, — B.  B. 


!  XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURai. 

Electrolytic  Separations.     E.    F.  Smith   and  J.  C.  Saltar. 
.Jour.  Anal,  and  App.  Chem.  7,  128 — 133. 

1.  Separation  of  Copper  from  Bismuth. — From  experi- 
ments made  in  the  laboratory  of  the  Universitj-  of  Penn- 
sylvania, it  would  appear  that  Smith  and  Frankel's  method 
(Amer.  Chem.  J.  12,  434)  is  the  only  satisfactory  one  by 
which  copper  and  bismuth  can  be  separated  electro lytically, 
viz.,  by  electrolysing  a  citrate  solution  of  the  metals  in  the 
presence  of  a  known  amount  of  potassium  cyanide.  In 
Smith's  Electro-chemical  Anah/sis  it  is  stated  that  copper 
cannot  be  separated  from  bismuth  in  the  presence  of  free 
nitric  acid,  but  in  the  most  recent  edition  (3rd  edition)  of 
Classen's  "  Analyse  dnrch  Elecktrolyse "  the  statements 
appear  that  "  by  the  action  of  a  current  of  the  before 
mentioned  strength  the  copper  is  separated  free  from 
bismuth  "  (p.  144)  and  "  the  separation  can  however  be 
effected  from  the  solution  containing  free  nitric  acid " 
(p.  123). 

To  clear  up  any  doubt  on  this  point  that  these  conflicting 
statements  raise,  numerous  experiments  were  made,  and  are 
described,  which  show  that  from  a  nitric  acid  solution 
containing  both  copper  and  bismuth,  the  copper  deposited 
by  an  electric  current  is  always  contaminated  with  bismuth. 

2.  Separation  of  Lead  from  Bismuth. — From  a  nitric 
acid  sohition  containing  these  metals,  it  was  found  that  the 
peroxide  of  lead  deposited  on  the  positive  pole  was  always 
mixed  with  bismuth  peroxide. 

3.  Separation  of  Copper,  Lead,  and  Bismuth — From  a 
nitric  acid  solution  of  these  three  metals  it  was  found  that 
the  deposit  of  copper  always  contained  bismuth,  whilst  with 
a  larg'jr  quantity  of  bismuth  present  in  the  solution,  the 
last-named  metal  was  found  to  be  deposited  both  with  the 
copper  and  also  with  the  lead  dioxide  on  the  positive  pole. 

—  H.  S.  P. 
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The  Tllectrolytic  Separation  of  Palladium  and  Platinvm 
from   Iridium.      Edgar   F.    Smith.     Amer.  Chem.  Jour. 

14,  435—437.     (See  this  Journal,  1890,  898—899  ;  and 

1892,  61). 
Both  palladium  and  platinum  may  be  electro-deposited 
from  solutions  in  the  presence  of  an  excess  of  alkaline 
phosphates  and  free  phosphoric  acid.  The  experiments 
here  given  show  that  they  may  be  separated  without 
difficulty  from  iridium  by  electrolysis  in  solutions  of  these 
metals  in  the  presence  of  an  alkaline  phosphate  or  free 
phosphoric  acid.  A  bath  and  treatment  that  gave  satis- 
factory results  was  as  follows  : — 15  cc.  palladium  solution 
(  =  0- 1458  grm.  of  metallic  palladium)  were  added  10  cc. 
of  an  iridium  solution  (=  0-1200  grm.  of  metallic  iridium), 
40  cc.  of  disodium  phosphate  (sp.  gr.  1-0358),  5  cc.  of  free 
phosphoric  acid  (sp.  gr.  1'47),  and  200  cc.  of  water.  The 
current  that  acted  during  the  night  upon  this  solution 
liberated  2  cc.  of  electrolytic  gas  per  minute.  The  deposited 
metal  was  quite  adherent,  and  weighed  0' 1449  grm.  The 
corresponding  platinum  bath  also  gave  good  results. 
Khodium  is  another  member  of  the  platinum  group  which 
has  been  completely  separated  by  the  current  from  an 
acid  phosphate  solution,  but  as  jet  it  has  not  been  possible 
to  separate  it  in  this  manner  from  iridium. — G.  H.  R. 


PATENT. 

Improrcmenls  in  or  Belatitig  to  the  Sterilisation  of  Milk. 
A.  J.  Boult,  London,  From  F.  Jas.  Haarlem  and  C. 
Henny,  Sloten,  Holland.     Eng.  Pat.  8505,  April  27,  1893. 

See  under  XVII [,  page  616. 


XII.-FATS.   OILS.  AND  SOAP 
MANUFACTURE. 

Linseed  Oil.     De  Negri  and  Fabris.     Ann.  del.  Lab.  Chim. 
Centr.  delle  Gabelli,  1891—92,  234—248. 

Aftkk  a  resume  of  the  methods  of  manufacture  and 
processes  of  purification  of  linseed  oil,  the  authors  give  the 
following  data  :  — 

Specific  gi-avity  at  15"  C 0'9342 

rattyaeids  [  P«™^  °""-'- • "  •;. Z~%r 

'-        „       solidification..    16 — 17   C. 

Tempei-ature  rise 122°— 126°  C. 

lodinenumber 15S'7 — 159"78 

„  „       of  fatty  acids 159-85 

♦Saponification  number 190-2— 192-7 

Heydenreich's  reagent  produces  an  orange  colouration 
with  brown  stria;,  and  those  of  Hauchecorne  and  Brulle  a 
reddish-brown,  the  oil  remaining  liquid. 

Linseed  oil  is  frequently  adulterated  with  siccative  and 
non-siccative  oils,  as  also  with  mineral  and  animal  oils  and 
resins. 

Colza  and  cotton-seed  oil  can  be  recognised  by  the 
lowering  of  the  iodine  number  and  the  temperature  rise ;  the 
latter  oil  also  gives  a  black  colouration  with  silver  nitrate. 
It  is,  however,  much  more  difficult,  if  not  impossible,  to 
detect  the  presence  of  other  siccative  oils,  such  as  those  of 
poppy  and  hemp.  Animal  oils  can  be  detected  by  their 
odour,  as  also  by  the  addition  of  a  mixture  of  nitric  and 
sulphuric  acids,  which  give  an  intense  red  colouration  Avith 
fish-oil.  The  adulteration  with  mineral  oils  and  resins  can 
be  readily  discovered  by  the  process  of  saponification,  when 
these  substances  rise  to  the  surface. 

In  conclusion,  the  authors  give  an  historical  account  of 
the  investigations  of  other  writers  and  discuss  the  results 
obtained. — V.  H.  Y. 


quantity.  Then  the  seeds  of  Finns  Sylvestris  contain 
25 — 30  per  cent,  of  a  brownish-yellow  oil,  possessing  to  a 
slight  degree  the  odour  and  taste  of  turpentine  ;  it  is  used 
in  the  manufacture  of  varnishes  and  as  a  combustible. 
The  oil  is  very  sparingly  soluble,  even  in  boiling  alcohol ;  it 
dries  very  slowly.     The  following  data  are  given  :  — 

Specific  gravity  at  15°  C 0-9215 

Point  of  solidification — 18°  C. 

Fatty  acids  f  1^°'"^  of  fusion  ........    17°-19°  C. 

C        „        sohdification..     10°— 16°  C. 

Iodine  number 1 18-9— 120"0ii 

„  „        of  fatty  acids 121-5 

.Saponification  number 191-27 

The  oil  gives  an  orange-red  colouration  with  Heydenreich 
and  Brulie's  reagents,  and  a  rose  with  Hauchecorne's 
reagent. — V.  H.  V. 

Oil  of  Grape-Seed.     De  Negri  and  Fabris.     Ann.  del.  Lab. 
Chim.  Centr.  delle  Gabelli,  1891—92,  225—228. 

In  order  to  extract  this  oil,  grape-seeds  are  air-dried, 
crushed  and  pulverised,  and  then  subjected  to  pressure ;  its 
production  is  practised  in  some  parts  of  Germany,  France, 
and  also  Italy  ;  the  yield  varies  from  10  to  20  per  cent., 
according  to  the  quality  of  the  grape,  method  of  culture, 
climate,  and  other  conditions.  The  oil  is  of  a  bright  yellow 
colour,  turning  brown  after  some  time ;  on  exposure  it 
slowly  becomes  rancid ;  it  is  readily  soluble  in  its  own 
volume  of  glacial  acetic  acid  at  70'',  moderately  soluble  in 
alcohol. 

Horn  (Staz.  agrarie  22,  217)  has  recently  shown  that 
this  oil  resembles  castor  oil,  and  may  probably  be  sub- 
stituted for  it  in  the  making  of  Turkey-red  oils.  The 
following  data  are  given  :  — 

Specific  gravity  at  15°  C. O'TOti 

Point  of  solidification — 10°  C.  to  - 1-2"  U. 

Patty  acids  ( ^o'"*  "^  ^"f.""-  ••:;••■•  ^3^-25°  C. 

<•        „       solidification..  1S°— 20"  C. 

Temperature  rise 52°  C. 

Iodine  number 65-8 

of  fatty  acids 98-9 

Saponification  number 178 "  5 

The  oil  gives  an  intense  orange  colouration  with  Brulie's 
and  Hauchecorne's  reagents,  and  a  reddish-yellow  with 
that  of  Heydenreich. 

The  saponification  number  resembles  that  of  the  oils 
from  the  Crucifera  in  being  very  low.  The  oil  in  question 
also  resembles  these  oils  in  containing  the  glyceride  of 
erucic  acid. — Y.  H.  Y. 


Oil  of  Pine.     De  Negri  and  Fabris.     Ann.  del.  Lab.  Chim. 
Centr.  delle  Gabelli,  1891—92,  212—214. 

The  seeds  of  various  species  of  conifers  contain  a  fatty  oil 
which  is  used  in  commerce,  though  not  found  in  any  large 

*  By  the  "saponification  number"  is    meant   the  number  of 
millifrrms,  of  KHO  rpquii-pd  to  saponify  1  grm.  of  oil. 


Butter  of  Ciicao.     De  Negri  and  Fabris.     Ann.  del.  Lab. 
Chim.  Centr.  delle  Gabelli,  1891—92,  258—263. 

The  butter  of  the  cacao  (^Theobroma  Cacao)  is  now 
generally  obtained  as  a  by-product  in  the  manufacture  of 
chocolate.  It  is  of  a  yellowish-white  colour,  unctuous  to 
the  touch,  soluble  in  ethor,  benzene  and  acetic  acid ;  it 
consists  of  the  glycerides  of  stearic,  oleic,  palmitic,  and 
arachidic  acids.     The  following  data  are  given  : — 

Poir.t  of  fusion 28°~30°  C. 

solidification 21-5°— 23°  C. 

Fatty  acids  ( 1'^^"*  "^  ^"**'"" '*«'-5«'  <- 

t        „      solinification  . .  45 — ■1-7°  C. 

Iodine  number 3')— 62 

,.  ,.        of  fatty  acids 39—1 

Saponification  number 193-55 

Cacao  butter  is  frequently  adulterated  with  animal  fat 
stearic  acid,  soap,  wax,  paraffin,  and  oil  of  almonds.  The 
presence  of  paraffin  can  readily  be  ascertained  by  saponify- 
ing with  alcoholic  potash,  and  then  warming  with  acetic 
anhydride,  when  the  paraffin  rises  to  the  surface  and 
solidifies  on  cooling. 

Stearic  acid  can  be  estimated  by  the  ordinary  process  of 
alkalimetry,  using  phenolphthale'in  as  an  indicator,  the 
slight  acidity  of  the  butter  not  introducing  any  serious 
error.  The  presence  of  soaps  and  animal  fats  can  best  be 
recognised  by  the  methods  proposed  by  Bjorkland  and 
Hager,  the  latter  of  whom  has   also  devised  a  convenient 
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proccRS  for  the  separation  of  the  butters  of  the  cacao  and 
I'ocoii-niit  li;  the  <,'n';itcr  solubility  of  flie  latter  in  various 
solvi'iils,  such  iis  iunyl  iilcohol  and  petroleum. — V.  11.  \'. 


Oil  (if  Mitizc.     I)e  Xepri  and  Fabris.     Ann.  del  Lab. 
Ch'im.  Cenfr.  delle  (iabelli,  1891—92.      222-225. 

In  the  manufacture  of  alcohol  from  maize  the  seeds  are 
lirst  subjected  to  saccharification,  the  germs  removed,  and 
the  oil  extracted  from  thetn  by  pressure  ;  a  further  quantity 
is  also  extracted  from  the  vinasses.  Thus  obtained  the 
oil  is  of  a  golden-yellow  colour,  without  taste  or  odour ;  it 
is  composed  of  olein,  palmitin,  and  stearin,  besides  a  small 
quantity  of  an  ethereal  oil.  It  has  been  recommended  by 
Heinitsh  as  a  substitute  for  olive  oil  in  the  preparation  of 
ammoniacal  and  lead  liniments  and  of  ointments.  The 
following  data  are  given  :  — 

Spccilk-  Knivily  at  15'  (' On-218 

Fatty  acids  ^  1'™"^  «'  f"^'"""  •••.••••     '"^  ^-"^  <• 

Toiipei-aturc  rise s (.^  C. 

Iodine  nunil>or 1  !2'  1 

Sapoiiilication 190"  1 

The  oil  gives  an  orange  coloration  with  Heydenreich's 
and  Krullo's  reagents,  and  a  red  with  Hauchecorne's 
reagent. — V.  H.  V. 


Oil  of  Poppy-Seed.     De  Negri  and  Fabris.     Ann.  del  Lab. 
Chim.  Centr.  delle  Gabelli,  1891—92.      214—219. 

PoppY-.sEEDS  contain  from  50 — 60  per  cent,  of  oil,  .30 — 40 
per  cent,  being  extracted  in  the  first  operation  of  pressure 
{huile  hlauche)  and  22 — 25  per  cent,  in  the  second  (^hiiile 
rouge).  The  former  is  used  as  an  article  of  food,  especially 
in  the  north  of  France  and  some  districts  of  Germany. 

The  following  data  are  given,  which  are  practically 
identical  with  those  of  former  observers  :  — 

Specific  gravity  at  15°  C 0"9-27 

Point  of  fusion  of  fatty  acids 20=— 21'  C. 

Temperature  rise 87°— SS'S"  C. 

Io<llne  number 1.36-82— 137'o5 

„      of  fatty  acids 139 

Saponification  number 193"4— 103'S 

The  oil  gives  an  orange  colour  with  Brulle's  reagent,  a 
reddish-brown  with  that  of  Heydenreich,  and  a  dirty  yellow 
with  that  of  Hauchecorne. 

The  authors  criticise  the  various  methods  which  have 
been  proposed  to  detect  the  sophistication  of  olive  oil  with 
poppy-seed  oil,  which  is  frequently  practised  in  France  ; 
they  conclude,  however,  that  the  method  and  reactions 
proposed  are  far  from  being  specially  characteristic  of  the 
poppy  as  distinguished  from  other  siccative  and  seed  oils 
in  general. — V.  H.  V. 


Butter  of  Cocoa-Nut.     De  Negri  and  Fabris.     Ann.  del 
Lab.  Chim.  Centr.  delle  Gabelli,  1891—92,  263—269. 

CocoA-xcT  butter  is  put  upon  the  market  either  under  its 
own  name  or  a.s  vegetaline  and  Incline ;  it  is  used  for  the 
adulteration  of  cacao  -  butter  and  of  milk  -  butter.  To 
avoid  the  tendency  to  become  rancid  cocoa-nut  butter  is 
digested  with  alcohol  and  animal  charcoal  by  the  method 
proposed  by  Schlenk  ;  it  consists  mainly  of  the  glycerides 
of  caproic,  caprylic,  palmitic,  and  stearic  acids.  It  is  white 
or  slightly  yellow,  soluble  in  ether,  chloroform,  and  boiling 
alcohol,  readil}'  saponified  by  alcoholic  potash,  and  the 
soap  can  be  salted  out. 

The  following  data  are  given,  which  do  not  differ  greatly 
from  those  of  previous  observers  :  — 

Point  of  fusion 23°— 28°  C. 

solidification 14°— 20°  C. 

-,,  ^.         J     <■  Point  i  f  fusion 25°— 27°  C. 

ra*tyacids|  _^      solidification..    1C°-18<' C. 

Iodine  number 8 — 8"5 

of  fatty  acids 8-62- 802 

•Saponification  number. 2.53 '3 — 2fi2 


The  butter  gives  yellow  colourations  with  the  reagents  of 
Heydenreich,  Hauchecorne,  and  Hrulle,  but  no  reactions 
with  those  of  Hechi,  Haudouin,  &c. 

The  adulteration  of  ordinary  with  cocoa-nut  butter  is 
detected  by  the  number  of  Keichert,  since  the  proportion  of 
volatile  fatty  acids  in  the  latter  is  very  small  compared  with 
that  in  the  former  ;  the  oleo-refractometer  and  the  solubility 
in  acetic  acid  methods,  have  also  been  applied.  (In  the 
other  hand,  the  oil  of  the  cocoa-nut  (coprahj  is  adulterated 
with  fatty  animal  oils  ;  it  is,  however,  easy  to  detect  this 
fraud  by  the  point  of  fusion,  the  iodine  and  saponification 
numbers,  as  also  by  the  solubility  in  alcohol.  Adulteration 
with  seed-oils  can  be  detected  by  the  iodine  number  and 
the  reagents  of  Hauchecorne  and  Hrulle,  while  those  of 
Bechi  and  Haudouin  serve  especially  to  detect  the  presence 
of  cotton-seed  and  sesame  oils  — \ .  H.  V. 


The   Amount   of  Cholesterol  found    in   Train-Oils. 

\y.  Fahrion.     Zeits.  ang.  Chem.  I8;i-i,  1 10 — 141. 

The  author    has   examined  a  number  of  train-oils    with  a 

view  of  determining  their  content  of  cholesterol ;  his  results 

are  tabulated  below. 


No. 

Xarae  of  Oil. 

Colour. 

Unsaponi 
tial.le. 

1 

Steam  cod  oil  (medicinal) 

Light  yellow 

Per  cent. 

0-in 

o 

.. 

Xearly  coburless 

Q-i-A 

3 

„ 

Light  yellow 

0-9S 

4 

Oliicinal  cod  liver  oil 

Reddish-yellow 

0-.54 

5 

" 

Yellow 

lOS 

6 

.• 

Light  yellow 

VH 

7 

Commercial  cod  oil, yellow 

Yellow 

0-63 

8 

" 

„ 

ris 

9 

English  co<l  oil 

Yullowish-rcd 

2'<;2 

10 

Brown  cod  oil 

Brown 

1S2 

11 

„ 

„ 

2-23 

12 

„ 

„ 

2-68 

13 

Swedish  "3  Crowns  " 

., 

1-10 

14 

Pi.sh  oil 

Light  yellow 

O'til 

15 

,. 

Eed 

0"82 

16 

Fish  oil  (Levantine) 

Yellowish-red 

1-4:} 

" 

Japan  fish  oil 

Y^ellow 

o-5(; 

18 

„ 

Red 

0-65 

19 

„ 

Brown 

1-44 

20 

Sardine  oil 

Yellowish-red 

0-62 

21 

,. 

Red 

0-66 

22 

Train  oil,  Norwopian 

Y'ellowish-red 

0*«>5 

23 

»j 

Yellowish-brown, 

1'26 

24 

.,                                         .! 

opaque. 
Brown 

1-37 

25 

Seal  oil,  Astraclian 

Yellow 

043 

2i; 

., 

Yellowish-red 

0-50 

27 

Shark  oil 

»           » 

0-P3 

2S 

■> 

Yellow 

124 

29 

.. 

Red 

4-44 

30 

Shark  oil,  steamed 

Light  yellcw 

527 

-J.  L. 
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Lard.     E.  Spaeth.     Zeits.  ang.  Chem.  1893,  133—136. 

Thk  author  rendered  the  fat  from  different  parts  of  hogs 
in  order  to  ascertain  whether  the  determination  of  the 
constants  usually  carried  out  in  the  analjsis  of  fats  would 
allow  of  the  differentiation  of  those  fats. 


In  the  accompanying  table  the  results  are  given,  from 
which  the  conclusion  has  to  be  drawn  that  a  lard  must  not 
be  condemned  as  adulterated  simply  because  its  iodine 
value  surpasses  60, 


Fat  taken  from  the 


Specific 

Gravity  at 

100°  C. 

Water  at 
15°  C.  =  1. 


Melting 
Point  of 
the  Fat. 


Melting 

Point  of 

the  Fatty 

Acids. 


Iodine 
Absorption 
of  the  Fat. 


Iodine 
Absorption 
of  the  Fatty 

Acids. 


Free  Acids 

required. 

Normal 

Alkali  per 

100  grms. 

Fat. 


Free  Acid 

calculated 

for  Oleic 

Acid. 


Back ^ 

,- . ,  of  a  hog  2  years 

Kidneys r  q\^ 

Intestines J 

Back "1 

-..,  !      of  a  hog  (!  to  8     , 

Kidnejs >       months  old      ] 

Intestines J  L 

Back  "1  r 

„.,  i        of  a  hog  lu       J 

J^i'^i'eys y       months  old       ] 

Intestines J  L 

Back "I  r 

,,. ,  !         of  a  hog  6  I 

J^">n*^>''* >       months  old       ] 

Intestines J  L 

Back 1  ri 

'     of  a  hog  5  tj  6     j' 
I^'*i"eys ;-       months  old      1 

Intestines J  L 

Back  ..  "1  C 

,..,  [     of  a  hog  6  to  7      I' 

I^i<i»eys ,       months  old 

Intestines J  L 

Back "1  r 

,,. ,  I        of  a  hog  10 

^^"Ineys :■       months  old 

Intestines J 

Back ^ 

,, . ,  1     of  a  hog  G  to  7 

i^^^lncys I-       months  old 

Intestines J 

Back 1 

,..,       „  !       Means  of  the 

jv.uneys ^     ^^^^,^  results 

Intestines J 


0-8610 

0-8608 

0-8601 

0-8620 

0-8580 

0-8598 

0-8595 

0-8593 

0-8580 

0-8603 

0*8591 

0-8581 

0-8610 

0-8589 

0-8588 

0-8604 

0-8583 

0-8594 

0-8610 

0-8587 

0-8586 

0-8608 

0-8592 

0-8581 

0-8607 

0-8590 

0-8588 


°C. 
34-0 

39-0 

36-0 

33-5 

44-0 

43-5 

39-5 

40-5 

46-0 

31-5 

43-5 

45*5 

34*0 

44-5 

47-0 

8-2 -0 

43-0 

46-0 

33-5 

47-5 

47-0 

.33-0 

44-0 

45-0 

33-8 

43-2 

44-5 


Soap  :  its  Manufacture  and  Analysis.    H.  T.  Vultc. 
of  Mines  Quarteily,  13,  243. 

See  under  XXIII.,  page  630. 


School 


A  neio  Method  for  detecting  Cotton-seed  Oil  in  Pig's  Lard 
and  Olive  Oil,  and  the  approximate  estimation  of  Cotton- 
seed Oil  in  Lard.  F.  Gautter.  Zeits.  Anal.  Chem.  32, 
303. 

See  under  XXIII.,  page  629. 


PATENTS. 

Improvements  in  the  Process  of  Making  Soaps.  R.  H.  F. 
Finlay,  Willesden,  Holywood,  Ireland.  Eng.  Pat.  9432, 
May  18,  1892. 

The  improvements  relate  to  the  methods  in  which  ammonia 
is  used  instead  of  caustic  soda  or  potash  for  saponification. 
The  ammonia  soaps  are  obtained  either  by  intermixing  fatty 


41*0 

42-0 

41*5 

41-0 

43-5 

42-5 

41*5 

42*0 

42*0 

39-5 

44-0 

44-0 

40-0 

43-0 

43-5 

39-0 

44*0 

42-5 

39-5 

44-0 

435 

390 

43-5 

44-0 

40-0 

43*2 

42*9 


63-25 

61-15 

62-90 

62*95 

49*35 

57*25 

55 -cO 

55*88 

50-60 

60*10 

55*80 

52*30 

57*08 

50*20 

51*75 

63-61 

52*35 

49*85 

60-95 

46-60 

47-60 

61*20 

51*50 

52-85 

60-58 

52-60 

53*10 


64*40 

63*05 

Of'W 

64*0 

49*7 

58*3 

56*90 

57*10 

52*20 

61*80 

57*30 

53*90 

58*60 

52-60 

53-30 

64-80 

53*60 

51*90 

62*35 

47-20 

48-20 

62-50 

53-20 

54-15 

61-90 

54-20 

54*40 


Cc. 
0*60 

0*45 

0*75 

0*80 

0-90 

1*25 

0-30 

0-35 

0-75 

0-45 

0-55 

1-45 

0-55 

0-60 

1-60 

0*65 

0*60 

2*00 

0-50 

0-55 

1-05 

0*50 

0*65 

1-45 

0-54 

0*58 

1*28 


Grms. 
0*169 

0*141 

0*211 

0-225 

0*253 

0*352 

0*084 

0-098 

0-211 

0-141 

0-155 

0-409 

0-155 

0-169 

O-tr.l 

0-183 

0-169 

0-564 

0-111 

0*155 

0**296 

0*141 

0-1S3 

0-409 

0  152 

0-163 

0-360 


-J.  L. 


acids  with  aqueoas  ammonia  or  by  treating  neutral  fats 
with  ammonia  in  a  closed  vessel  under  a  pressure  of  about 
nine  atmospheres.  The  ammonia  soaps  resulting  in  either 
case  are  subsequently  converted  into  hard  or  soft  soaps  by 
treatment  with  sodium  or  potassium  chlorides. — J.  L. 


Safety  Arrangements  for  Floating  and  Stationary  Inflam- 
mable Oil  Storage  Tanks.  B.  H,  Thwaite,  Liverpool. 
Eng.  Pat.  12,860,  July  13,  1892. 

See  under  111.,  page  591. 


Improvements  in  Apparatus  for  Filtering  and  othencise 
Purifying  Oil.  C.  H.  Freyer,  Bermondsey,  Surrey.  Eng. 
Pat.  19,745,  November  2,  1892. 

This  invention  is  embodied  in  an  apparatus  for  filtering  oil ; 

the  essential  part  of  the  apparatus  is  the  filter  composed  of 

an  inner  and  outer  mantle  filled  with  wadding  and  perforated 

with  holes. — J.  L. 


.Iuly;n,189.'i.  I 
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An  Improved  Apparatus  for  Extracting  from  Various  Sub- 
sliincrs  Matters  Snlulilc  in  Volalilc  Solvents.  C.  A. 
Allison,  London.  From  the  Merz  Universal  Extractor 
luid  Construction  Co.,  of  New  York.  Knp.  Tut.  G'Jl'J, 
April  4,  180;J. 

See  under  I.,  page  'j86. 


An  Improved  Process  for  the  E.vtracHon  of  Olein  from 
Tallow.  J.  Solcr,  Paris,  France.  Kng.  Pat.  7562, 
April  13,  18');j. 

TiiK  inventor  dispenses  with  the  use  of  presses  for  the 
separation  of  olein  from  tallow,  by  allowing  the  molten 
tallow  to  crystallise  at  a  temperature  between  25°  and  .35° 
C,  when  the  stearin  separates  and  the  olein  may  be  run  off. 
The  tallow  may  be  previously  treated  in  two  separate  vats 
with  I — 3  per  cent,  of  "manganese"  and  0'2to05  per 
cent,  of  cream  of  tartar  (Kng.  Pat.  6955,  lf>92;  this  Journal 
1892,620).  '•  A  certain  quantity  of  rock-salt  is  added  to 
complete  the  dissociation  of  the  fatty  bodies,  stearin,  olein, 
glycerin,  and  margarin." — J.  L. 


Erkatim. — This  Journal,  1893,  528,  col.  1,  17  lines  from 
bottom,  for  '•  Ci-H^COO."  read  C.-HsaCOO." 


XIII.-PAINTS,  PiaMENTS,  VAMISHES. 
EESINS,  INDIA-RUBBEE,  Etc. 

Oil  of  Pine.     De  Negri  and  Fabris.     Ann.  del  Lab.   Chim. 
Centr.  delle  Gabelli,  1891—92,  212—214. 

See  under  XII.,  page  606. 


Gutta-percha.  O.  Oesterle.  Arch.  Pharm.  230,  641. 
Gltta-percha  (preferably  getah-pertcha)  is  a  collective 
name  applying  to  the  product  obtained  by  the  induration  of 
the  raiik  sap  of  several  diiferent  trees,  of  which  the  one 
formerly  best  known,  Isonandra  Guffa  (Hooker),  or  Pala- 
quium  Gutta,  has  now  almost  disappeared,  owing  to  the 
felling  of  the  trees  to  obtain  the  juice,  and  their  consequent 
destruction.  According  to  Burck,  several  other  species  of 
Palaijuiiiin  were  employed  in  1884  as  sources  of  gutta-percha, 
notably  P.  Borneense,  P.Trenbii,  and  P.  Leerii.  A  somewhat 
similar  juice  is  also  yielded  by  other  members  of  the  sapota- 
ceous  family,  but  the  products  thus  obtained  from  Sider- 
oxi/lon,  Chrysophyllum ,  and  Miuntsops  are  of  little  or  no 
industrial  value.  The  author  has  examined  gutta-percha 
obtained  from  P.  Leerii,  and  found  it  practically  identical 
with  tiie  ordinary  commercial  article ;  it  consisted  of  ijulfa, 
(CiuH,5)„;  «/6an,  C^^Hg^Oo;  and  ^MfliwV,  (CioHigO),",,  the 
latter  being  present  in  larger  quantity  in  some  specimens 
than  in  others,  and  producing  a  corresponding  deterioriating 
effect  on  the  physical  qualities  of  the  mass ;  whereas  an 
increased  proportion  of  albau  seems  to  be  without  this 
effect  (this  Journal  1892,  850 ;  also  18P3,  165). 

— C.  K.  A.  W. 


XIY.-TAMING,  LEATHER,  QLUE,  AND 
SIZE. 

Glove- Leather  Manufacture.     Reports  from  the   Consids 
of  the  United  States,  lYo.  150,  1893,  409. 

Belgium. — Germany,  France,  Switzerland,  Austria,  Ireland, 
Holland,  and  Belgium  .supply  the  skins  employed  in  the 
manufacture  of  gloves  in  the  Antwerp  and  Brussels  districts. 
The  skins   are  generally  purchased  in   the   hair  in  the  dry 


state,  except  when  bought  in  remote  parts,  when  they  are 
transjiorted  salted.  iSheep,  lamb,  kid,  goat,  and  occasionally 
cross-bred  skins  arc  employed.  The  processes  of  depilation, 
tanning,  and  dyeing  are  practically  identical  with  those 
adopted  in  .Austria  and  described  in  this  Journal,  1893, 
380.  Skins  vary  in  price  from  9  to  36  francs  per  dozen. 
The  cost  of  tanning  is  from  2  to  6  francs  per  dozen. 

France. — The  preparation  of  skins  of  all  kinds  for  tine 
gloves  takes  place  chiefly  at  Paris,  Annonay,  Auxonne, 
Bordeaux,  Lagny,  Lyons,  Le  Vigan,  Vernay,  and  St.  Juuien. 
These  skins  are  supplied  by  nearly  every  country  in  the 
world.  They  are  derived  from  sheep,  goats,  kids  from 
three  weeks  to  two  months  old,  roebucks  from  4—8  months, 
and  lambs  from  4—8  months.  Cat  and  rabbit  skins, 
admirably  coloured,  are  made  to  imitate  all  kinds  of  furs. 
Eat  skins  are  used  chiefly  for  making  thumbs.  l)of  skins 
are  more  of  an  P^nglish  speciality.  Ninety-five  per  cent,  of 
the  skins  are  bought  in  the  dry  state,  and  great  care 
must  be  taken  to  insure  their  proper  preservation.  They 
must  be  shaken  frequently  to  prevent  fermentation  and  to 
destroy  insects.  Here  again  the  processes  are  similar  to 
those  adopted  in  Austria.  For  dyeing,  wood-colours  are. 
almost  exclusively  employed  (95  per  cent.).  Aniline  colours 
have  given  bad  results  up  to  the  present.  The  brilliancy  of 
the  gloves  is  natural  and  depends  mostly  on  the  quality  of 
the  skins,  on  the  care  taken  of  their  preservation  in  the 
raw  state,  and  on  the  taw  ing. 

Gei-many. — The  supplies  of  skins  used  in  the  Berlin 
district  are  drawn  from  Europe,  South  America,  and  Uussia. 
Lamb,  kid,  colt  and  calf  are  used,  the  two  latter  from 
Eussia.  The  skins  are  generally  bought  in  the  dry,  few  in 
the  salted  state.  In  the  Breslau  district  the  skins  are 
obtained  from  Eussia,  the  Levant,  Ital}-,  Spain,  France, 
Germany,  Africa,  Arabia  and  South  America.  The  skins  used 
are  sheep,  lamb,  goat  and  kid.  In  the  Kehl  district  there  is  a 
manufacturer  of  wash  leather  ("  chamois  ")  for  army  gloves. 
For  this  purpose  the  skins  principally  employed  are  doeskins, 
sometimes  buckskins,  average  price  2  mks.  per  doeskin. 
After  the  usual  depilation  with  lime  the  skins  are  put  into 
the  "  sweller,"  containing  a  solution  of  lime,  and  here  they 
expand,  the  pores  becoming  filled  up.  After  being  sus- 
pended in  clear  running  water  for  a  few  hours  and  wrung 
out  with  sawdust  b}-  a  hydraulic  press,  they  are  milled  for 
6 — 8  days  with  whale  oil.  Finally  they  "are  cleaned  of 
surplus  grease,  washed,  dried,  stretched  and  drawn  over  a 
crescent  shaped  iron  until  quite  soft.  In  the  Mannheim 
district,  the  supplies  of  skins  partly  dry,  partly  salted,  are 
drawn  from  almost  every  quarter  of  the  globe.  All  kinds 
of  sheep,  goat  and  kid  skins  are  used.  In  cleansmg  them 
from  chemicals  used  in  depilation,  salts  of  ammonia  are 
largely  used,  but  the  composition  of  the  solution  is  a  trade 
isecrtt. 

Italy. —The  skins  used  are  sheep,  goat,  and  kid,  and  the 
demand  is  almost  entirely  supplied  Ijy  Italy  itself.  There  is 
nothing  special  to  note  in  the  processes.  Price  for  tannin^ 
skins  3  frs.  per  doz. 

Ihissia.— Sheep,  gcat  and  kid  skins  are  but  little  used. 
The  bulk  of  fine  gloves  is  made  from  foal  skins,  requiring 
much  hard  labour  to  make  them  soft  and  delicate.  The 
experiment  to  produce  them  in  France,  Belgium  and 
Germany,  has  failed,  the  workmen  in  those  countries  not 
possessing  the  necessary  perseverance.  In  order  to  prepare 
the  skins  they  are  submerged  for  5 — 6  weeks  in  a  concoc- 
tion of  wat3r,  flour,  eggs,  alum  and  bran.  No  chemicals 
are  added.  They  are  then  dressed  by  hand,  by  rubbing 
them  over  wooden  blocks  with  a  hand  pin.  This  is  the 
most  difficult  part  of  the  process  and  requires  great 
endurance  and  patience.  Aniline  dyes  are  seldom  used,  the 
majority  of  shades  being  obtained  from  dye-woods.  Out 
of  500  foal  r.kins  from  1:;— 1,500  gloves  of  best  quality  can 
be  made,  which  is  tantamouni  to  7;',(/. — 8ld.  per  pair. 
Labour  is  very  cheap. 

Spain. — The  skins  generally  used  are  those  of  young 
kids,  they  are  bought  ready  tanned.  To  prepare  them  for 
dyeing,  they  are  washed  in  clean  water  for  10  —  15  minutes, 
wrung  out  and  then  placed  in  another  water  containino-  the 
yolk  of  an  egg  for  each  two  skins.  After  this  operation, 
which  softens  the  skin,  it  is  wrung  again,  extended  on  the' 
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dye-bench,  and  treated  with  urine  or  a  solution  of  ammonia. 
Both  anihnes  and  dye-woods  are  used.  Russia  leather  is 
sometimes  used,  for  which,  after  the  usual  depilation,  the 
skins  are  macerated  in  a  bath  of  fermented  rye-flour  for 
2 — 3  days,  then  washed  in  running  water.  The  tanning  is 
performed  by  means  of  the  bark  of  birch,  pine  or  willow,  in 
a  decoction  of  which  the  skins  are  submerged  and  agitated 
twice  a  day  for  2 — 6  weeks.  After  this  they  are  cleaned, 
extended  upon  a  table  and  impregnated  by  the  empyreumatic 
oil  obtained  from  birch  bark,  rubbing  them  until  they  are 
completely  saturated.  The  hair  side  is  then  bathed  with  a 
solution  of  alum,  then  dried  and  a  fluted  cylinder  passed 
over  it.  It  is  now  ready  tor  dyeing.  The  red  colour  of 
Kussia  leather  is  obtained  bj-  boiling  sandalwood  and  logwood 
in  limewater  containing  a  small  quantity  of  carbonate  of 
potash  and  caustic  soda,  which  infusion  is  poured  into  sacks 
formed  by  two  skins  (to  be  dyed)  with  the  hair  side 
inwards.  The  liquid  is  kept  inside  until  it  penetrates  the 
skin. 

Siredtii. — Xo  features  of  peculiar  excellence  are  claimed 
for  Swedish-made  gloves,  and  skins  are  imported  ready  for 
use  from  Kussia  and  Germany. — Edo.  T. 


tion,  and  .should  be  compared  with  the  last  line  of  the  table 
on  page  279  (this  Journal,  1893)  : — 


I. 

II. 

"■■ 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

a3-6 

•18-5 

71-5 

83-4 

80-6 

761 

C8-2 

G9-3 

68-7 

Reply  fo  Knapp's  Criticism  on  the  Theory  of  Tanning. 
Von  Schroeder  and  J.  Passler.  Dingl.  Polyt.  J.  1H93, 
287,43—46,  238-239,  240,  238,  283,  300  aud  288,  143. 

KxAPP  (this  Journal,  1893,  297)  has  objected  to  the 
authors'  experiments  on  the  absorption  of  tannin  by  hide 
(^loc.  cit.)  mainly  on  the  ground  that  Eeimer  showed  that 
the  liquor  left  in  the  hide  at  the  conclusion  of  the  tanning 
process  is  very  different  in  composition  to  the  liquor  in 
which  the  tanning  has  been  conducted,  so  that  the  correction 
which  the  authors  made  for  the  tannin  contained  in  the 
liquor  left  in  their  hide  powder  is  inadmissible.  The  authors 
now  point  out  that  their  experiments  cannot  be  compared 
in  this  way  with  those  of  IJeimer,  who  used  strips  of  hide 
which  retained  some  25  per  cent,  of  the  liquor  in  which  they 
A'ere  tanned ;  the  authors'  hide  powder  did  not  retain  more 
than  1 — 1-5  percent.  Admitting  that  it  is  possible  that 
this  retained  liquor  contains  no  tannin,  and  that  it  amounts 
to  2  per  cent,  of  the  total  liquor  used,  the  authors  recalculate 
their  results  and  find  that,  although  the  absolute  quantity  of 
tannin  absorbed  is  greater  in  each  case,  the  relation  between 
the  quantities  is  hardly  altered.  The  following  line  of 
figures  shows  the  amounts  of  tannin  (dry  and  ash-free) 
contained  in  100  parts  of  the  tanned  hide  powder  (also  dry 
and  ash- free)  calculated  on  the  basis  of  the  above  assump- 


The  authors  attribute  the  rest  of  Knapp's  criticism  to  his 
having  imperfectly  studied  their  papers  on  the  subject.  To 
the  foregoing  Knapp  replies,  maintaining  that  Schroeder  and 
Piissler  have  only  proved  that  hide  absorbs  the  same 
quantity  of  tannin  from  solutions  of  the  same  strength  in 
the  same  time  —  a  demonstration  which  can  hardly  be 
allowed  to  be  fraught  with  practical  importance.  The 
reason  why  the  tanner  handles  his  hides  in  weak  liquor 
and  lays  away  in  liquor  of  increasing  strength  is  far  more 
for  the  sake  of  the  grain  of  the  leather  and  for  the  proper 
exhaustion  of  the  tannin  than  for  obtaining  the  maximum 
absorption.  Experiments  with  hide  powder  and  tannin  are 
held  to  be  incomparable  with  the  tanning  of  hides  with 
bark.  Kr.app  again  appeals  to  Iteimer's  experiments 
(Dingl.  Polyt.  J.  205,  143;  248,  358,  457).  Von 
Schroeder  aud  Passler  no^v  maiie  a  final  rejoinder,  stating 
that  Knapp  has  entirely  misunderstood  the  fifth  table  which 
they  published  in  their  original  paper  (Dingl.  Polyt. 
J.  1892,  284,  256  and  283  ;  this  Journal.  1893,  279).  The 
practical  bearing  of  their  work  has  been  fully  acknowledged 
by  the  Gerber-Courier,  where  the  writer  agrees  with  their 
conclusions.  Reimer's  experiments  are  not  ad  rem.;  they 
are  concerned  with  mineral-tanning  and  not  with  bark- 
tanning.  To  this  Knapp  replies  insisting  that  Reimer's 
experiments  are  concerned  with  general  principles,  and  do 
not  apply  to  mineral  tanning  exclusively,  ^'on  Schroeder 
and  Passler  next  publish  An  Investigation  of  the  Coii- 
sfifnents  of  Various  Hides,  the  gist  of  which  is  as  follows — 

The  German  custom  of  estimating  the  produce  of  the 
tannery  by  subtracting  the  weight  of  the  hide  prepared  for 
tannine  from  that  of  the  finished  leather  is  obviously 
fallacious  unless  it  can  be  shown  that  the  prepared  hide 
invariably  contains  the  same  percentage  of  water.  A  far 
better  method  of  attaining  the  same  object  would  be 
afforded  by  a  determination  of  the  nitrogen  content  of  the 
tanned  hide,  provided  that  (1)  the  nitrogen  in  the  dry 
prepared  hide  were  known,  and  (2)  that  no  appreciable 
quantity  of  the  hide  substance  were  decomposed  or  dissolved 
during  the  tanning  process.  The  second  of  these  point.s 
will  be  dealt  with  in  a  later  communication  ;  the  first  is 
handled  in  this  paper. 


In  Anhydrous  Hide. 


Prepared  Hide. 


Water  in      

Prepared 
Hide.  Fat. 


X. 


In  Fat-  and  Ash-free  Hido. 


C. 


Per  Cent. 
Sweated  ox-liide  :  ' 

{a.)  Butt j  68-23 

(b.)  Shoulders  {Hah) j         7l-5t 

(c.)  Belly 75-15 

(f/.)  Whole  hide rriii 

Limed  ox-hide: 

(rt.)  Left  butt 73-22 

(6.)  Right  hutt 73-27 

(v.)  Belly,  shonldt-rs j         78-22 

((/.)  Whole  hide 75-41 

Horse-hide  : 

(a.)  Butt  (Spiegel) 

(b.)  Middle  {Kern) 

{c.)  Belly,  s'noulders 

(rf.)  Wholphide 77-S3 


Per  Cent.     Per  Cent. 


0-26 
0-19 
0-13 
0-2S 

11-22 
0-25 
0-40 

o-:w 

0-57 
0-87 
1-VS 
l-l(t 


0-33 
0-29 
0-27 
0-30 

1-33 
1-11 
1-62 
1-37 

1-C8 
1-56 
1-S6 
1-73 


Per  Cent. 
99-41 
99-52 
99-30 
99-42 

98-45 
9S-M 
97 -S9 
9S-30 

97-75 
97-57 
9<rfit! 
97-17 


Per  Cent. 
17-88 
17-92 
17-79 
17-87 

17-st      I 

1 
17-85 

17-78      I 

17-81      i 

17 'Sj 
17-93 
17-69 
17 -78 


Per  Cent. 
50-51 


Per  Cent. 
6-43 


Per  Cent. 
0-20 


6-49 


50-20 


0-23 
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In  Anhydrous  Hide. 


I'lvjiiircd  Hide. 


(■:iir-skiii       I 

II 

Ill 

Arricnii  kip 

liiill's  litiud 

Kiihiii  liid" 

Cow-liide  (slioilKU'l-s) 

Caincl-skiii 

Pife'-skiu 


Water  in 

Prepared 

Hi<le. 


Tit  ■[•.•$ 
SO-SO 

82 -oa 

77-45 
75-29 
C1-S8 
SO -98 
77-W 
77 -Oi! 


.Shot-p-skin 

(a.)  Left  side. 


(b.)  Right  side 

(c.)  Whole  skiu 

Slieep-skiii : 

(a.)  Butt  (Kern) 

(6.)  Shoulders  (Hals). 

(<•■)  Kelly 

(i/.)   Whole  skin 

Sheep-skin 


fMial-skiii : 

{ti.)   lA-n  side 


(A.)  Right  side 

[c.)  Whole  skin 

Deer-skin 

Doe-skin 

Cat-skin 

Dog-skin 

Rhinoceros-hide 

(•elatiii 


81-41 
SI -70 

81-53 
84-58 
84-91 
74-04 
77-22 
69-34 


Kilt. 

(»-f>-.' 
1-02 
0-00 
1-01 
0-80 
0-31 

o-»w 

1-10 

2-57 

ti-97 
C-98 
G-98 

11-53 
7-t50 
4-97 
8-13 
9-C6 

2-55 
2- 02 
2-58 
1-11 
3-63 
31-42 
26-57 
0-08 


Ash. 

l-0(t 
r09 
1-25 
0-73 
0<;9 

o-2(; 

1-1I7 
2-40 
0-83 

1-17 

1-20 
1-19 

1-58 
1-50 
1-74 
1-64 
1-47 

0-39 
0-52 
0-45 
1-52 
1-19 
2-81 
2-75 
2-08 


Hide 
Substance. 


98 -as 

97-8'.» 
98-15 
98-21 
98-51 
99  ^.-J 
97. {7 
9t;-50 
90 -CO 

91-80 
91-82 
91-85 

80-89 
90-90 
93-29 
90-24 

08-87 

97-07 
90-80 
90-97 
97-37 
95-18 
65-77 
70-68 
97-M 


N. 

17  78 
17-78 
17-80 
17-70 
K-!2 
17-83 
17-S9 
17-07 
17-8t 

17-15 
17-05 
17-10 

17-05 
17-00 
17-10 
17-10 
17-18 

17-48 
17-47 
17-47 
17-41 
17-38 
17-05 
16-97 
17-98 
17-72 


In  Fat-  and  Ash-free  Hide. 
C.  H.        I 


rA)-h 


C,-4G 


."0-(i2 
49-90 


0-43 
0-31 


50-31 
50-34 
50-14 
51-10 
50-26 
50-29 
49-91 


6-35 
0-38 
6-37 
0-51 
0-45 
0-39 
0-35 


0-21 


From  the  percentages  of  water  given  in  the  following 
table  it  will  he  noted  that  the  amount  retained  by  the 
prepared  hide  (the  stage  at  which  it  is  weighed,  just  before 
being  placed  in  the  suspender)  is  much  greater  in  such  as 
have  a  spongy  texture  than  in  the  firmer  hides.  The  per- 
centage differs  in  different  samples,  and  in  different  parts, 
of  the  same  hide ;  it  is  dependent  also  upon  the  previous 
treatment  of  the  hide,  those  that  have  been  limed  retaining 
more  moisture  than  those  that  have  been  sweated. 

The  fat  is  the  carbon  bisulphide  extract  of  the  prepared 
hide.  It  is  very  small  in  quantity  in  those  hides  which  are 
bark-tanned.  In  sheep-skins  the  percentage  is  very  much 
higher,  and  differs  considerably  with  the  individual. 

Much  of  the  ash  is  extraneous,  and  is  derived  from  the 
limes  during  the  unhairing  process ;  the  true  ash  is  better 
seen  in  the  sweated  ox-hides. 

The  nitrogen  determinations  were  made  on  the  fat-freed 
jiortions  by  Wilfarth's  modification  of  Kjeldahl's  process. 
These  numbers  are  regarded  by  the  authors  as  the  most 
valuable  portion  of  their  work,  and  they  make  the  following 
generalisations  thereon  :  — 

The  nitrogen  content  of  the  anhydrous,  ash-  and  fat- 
free  hide  substance  may  be  regarded  as  constant  in 
animals  of  the  same  species,  and  in  different  parts  of  the 
same  individual.  In  several  species  it  is  of  the  same,  or 
approximately  the  same  value,  so  that  hides  may  be 
grouped  in  three  classes  :  — 

(1.)  Kips,  ox-hides,  horse-hides,  pigskins,  and  camel- 
skins,  with  a  mean  of  17 '80  per  cent,  of  nitrogen. 


(2.)  Goat- skins,  deer-skins,  and  doe-skins,  \»-ith  a  mean 
of  17-40  per  cent,  of  nitrogen. 

(3.)  Sheep-skins,  dog-skins,  and  cat-skins,  with  a  mean 
of  17  - 10  per  cent,  of  nitrogen. 

It  thus  becomes  possible  to  calculate  the  proportion  of 
tannin  to  hide-substance  in  a  leather  from  a  determination  of 
its  nitrogen,  if  the  origin  of  the  leather  be  known,  and  to 
judge  whether  the  tanning  is  completed. — A.  G.  B. 


Spermolepis    Gummifera.      Heckel  and   SchlaKdenhauft'en. 
Eep.  de  Pharm.  5  [3],  241. 

Th*:  authors  describe  this  plant  as  forming  solid  deposits 
of  a  tanno-resinous  substance  between  the  concentric  zones 
of  wood.  This  exudes  from  the  surface  of  the  trunk  and 
branches  of  old  trees,  runs  down  cracks  in  the  bark,  and 
then  spreads  itself  in  thin  shining  black  layers.  It  may 
also  accumulate  in  small  round  drops,  which  dry  quickly 
and  present  a  brownish  fracture.  In  parts  these  drops  are 
transparent  and  of  the  colour  of  caramel.  They  are 
inodorous  when  fresh,  have  a  very  astringent  taste,  and 
crush  between  the  teeth  to  a  greyish  dust,  which  sticks  to 
the  enamel.  The  astringent  effect  lasts  for  some  time. 
When  old  the  exudation  exhales  a  disagreeable  odour 
resembling  that  from  a  tannery.  On  analysis  the  substance 
was  found  to  consist  of  gallotannic  acid,  79  per  cent.  ; 
woody   matter,  5-9;  albuminoid  matter,  2-0;  salts    0-1  ; 
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water,  13 '0.  In  New  Caledonia  the  tanno-resiuous  sub- 
stance has  been  employed  for  tanning  the  skins  of  small 
mammals,  but  it  does  not  appear  as  yet  to  have  been 
utilised  in  the  tanning  industries  generally.  It  suggests 
itself  as  affording  a  useful  source  of  tannin. 


PATENT. 


Improvements  in  or  relating  to  the  Process  of  Tanning  in 
the  Manufacture  of  Leather.  J.  S.  Sinclair,  London. 
From  J.  D.  Gallagher,  New  Jersey,  U.S.A.  Eng.  Pat. 
7732,  April  15,  1893. 

The  tanning  bath  is  prepared  by  dissolving  one  pound  of 
chromic  oxide  in  eight  ounces  of  hydrochloric  acid  and  then 
rendering  the  resulting  chromium  chloride  basic  by  the 
addition  of  sodium  carbonate  until  permanent  precipitation 
begins.  Three  gallons  of  such  concentrated  solution  are 
added  to  100  galls,  of  water  and  a  few  more  pounds  of  sodium 
chloride  are  added  for  the  purpose  of  preventing  the  grain 
of  the  leather  from  drawing  under  the  astringent  effect  of 
the  chromic  salt  and  to  facilitate  the  tanning  action.  In 
this  bath  the  skins  are  paddled  for  10 — 48  hours,  according 
to  thickness  ;  they  are  then  washed  in  clean  water  and 
paddled  in  a  bath  containing  finely-divided  calcium  car- 
bonate or  its  equivalent,  to  neutralise  any  remaining  trace  of 
acid.  All  basic  chromium  salts,  i.e.,  such  as  contain  "  more 
than  one  equivalent  of  the  metallic  base  to  one  equivalent 
of  the  acid,"  are  covered  by  the  claim. — A.  G.  B. 


XV.-MANUEES.  Etc. 

PATENTS. 

Improvements  in   Manufacturing   Manure   from  Sewage. 
J.  Carter,  London.     Eng.  Pat.  18,648,  October  18,  1892. 

The  sewage  is  run  into  a  circular  precipitating  tank,  the 
details  of  the  construction  of  which  are  duly  claimed.  The 
precipitants  are  powdered  chalk,  "  with  or  without  alum, 
burnt  loam,  or  burnt  clay,  or  sulphate  of  iron,  or  other 
chemicals."  The  sludge  is  received  in  sacks,  where  it  is 
drained,  and  when  dry  is  mixed  with  ashes,  or  burnt  loam, 
or  burnt  clay,  or  old  building  rubbish,  soda,  resin,  and  soot. 
There  are  also  claims  for  the  adoption  and  use  in  the 
processes  referred  to  of  harrows,  rollers,  wash-mills,  and 
sacks. — A.  G.  B. 


Improvements  in  the  Treatment  of  Hydrated  Phosphates  of 
Alumina  and  Iron  for  Obtaining  an  Improved  Fertiliser. 
]I.  H.  Lake,  London.     From  A.  M.  Goodale,  AValtham, 
Mass.,  and  Marcia  W.  A.  Spring,  Portland,  Maine,  L^.S.  A. 
Eng.  Pat.  6061,  March  21,  1893. 
The  hydrated  phosphates  named  in  the  title  are  heated  in 
a  suitable  receptacle  having  an  outlet  for  vapour,  to  a  tem- 
perature varying  from  about  275^   to  350°  C,  according  to 
the  amount  of  constitutional  water  present.     The  heat  is 
carefully  applied  so  as  to  be  equable  throughout,  and  when 
vapour   ceases    to  be  given   off,  which  is   ascertained   by 
applying  a  suitable  cold  surface  to  the  orifice   and  finding 
no  deposition  of  water  on  such  surface,  further  increase  of 
heat  is  arrested.     The  process  is  stated  to  so  modify  the 
phosphates  as  to  render  them  "  citrate  soluble,"  and  thereby 
to  fit  them  for  direct  application  as  fertilisers. — E.  S. 


XVI.-SUaAE.  STAECH.   GUM.  Etc. 

Microscopic  and  Chemical  Examination  of  Durra  (^Sorg- 
hum Cernunm).  M.  Tortelli.  Ann.  del.  Lab.  Chim. 
Centr.  delle  Gabelli,  1891  —  92.     277—286. 

In  the  last  few  years  the  admixture  of  the  Durra  starch 
with  wheat  starch  has  been  practised  on  an  extensive  scale, 
but  this  is  often  regarded  as  a  fraud  by  the  Custom  house 
authorities. 

The  durra  is  the  fruit  of  a  species  of  grass,  which  has 
received  a  variety  of  names  from  botanists,  viz.,  Holcus 
Sorghum,  Andropogon  Sorghum,  Sorghum  Cernuums,  &c. 
The  grass  is  cultivated  on  a  large  scale  in  Egypt,  Equatorial 
Africa,  India,  and  China  ;  it  was  apparently  known  to  the 
Hebrews,  as  Ezekiel  (chap.  iv.  9)  mentions  the  Dodan  as  a 
cereal  from  which  bread  is  made.  Its  culture  is  not  difficult, 
and  does  not  differ  greatly  from  that  of  maize. 

Illustrations  of  the  various  sections  of  the  glumes  and 
caryopsis,  as  also  of  the  starch  granules,  accompany  the 
paper. 

The  following  analytical  results  are  given  of  the 
granules :  — 

Per  Cent. 
Moisture 13"17 

Substances  soluble  in  water 0 "  Ifi 

Substances  insoluble 80  "67 

The  soluble  portion  consists  of — 

Maltose  and  dextrin 78*  72 

Vegetable  albumin , 13*97 

Ash 7-31 

Tha  acidity  of  the  granules  increases  slightly,  reaching  a 
maximum  of  0"36  per  cent.,  in  terms  of  sulphuric  acid, 
after  a  lapse  of  six  months.  A  complete  analysis  of  the 
starch  gave  the  following  results  :  — 

"Water  (volatile  at  100°) 13*17 

Albuminous  substances 9*06 

Fatty  matters 3*12 

Starch 06*82 

Dextrin 1*67 

Maltose 3*18 

Cellulose 1*18 

Ash 1*12 

The  ash  consists  for  the  most  part  of  potash,  magnesia, 
phosphoric  acid,  and  silica.  The  proportion  of  nucleic 
nitrogen  is  0*256  per  cent.,  and  of  proteic,  1'15;  of  the 
latter  0*785  per  cent,  is  digested  by  gastric  juice  and 
0*894  per  cent,  by  gastric  and  pancreatic  juices. 

The  author  concludes  that  the  durra  is  a  cereal  very  rich 
in  carbohydrates,  and  contains  all  the  elements  necessary  for 
a  material  used  for  the  manufacture  of  bread,  and  forms  an 
article  of  food  more  suitable  than  maize. — V.  H.  V. 


Birotation  and  Hydrazone   Formation  of  Certain  Sugars. 
H.  Jacobi.     Annalen,  1892,  272,  170. 

See  under  XXIIL,  page  629. 


The  Drying  of  Beetroot  Strips.    M.  ^liiller  and  F.  Ohlmer. 
Zeits.  ang.  Chem.  1893,  142—148. 

After  a  lengthy  introduction,  dealing  with  the  literature  of 
this  subject,  the  authors  give  in  a  tabulated  form  the  results 
of  their  examination  of  pressed  beetroot  strips  and  of  the 
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water  expressed  from  tliein,  both  filtered  through  a  horse-    |  times   in   the    Isihoratory.     It  will    suffice  to  give  here  the 
hair  sieve  ("  uufiltered  waste  water")  aud  filtered  several   |  average  of  their  figures :  — 


Ashes. 

Organic 
Substances. 

i 

1 
Total  Solids. 

1 

Nitrogen. 

'       N  of  the 
OrKanic  Sub- 
stances. 

1 

X  X  «--25. 

Strips 

Uiililtoreil  waste-water 

Per  Cent. 

0-2.-W 

0-243 

Per  Cent. 

0-589 
0-298 
0-290 

Per  Cent. 
12-03 

0-8tt 

0-311 

0-533         1 

Per  Cent. 
0-0122 

o-(»oo«t 

0-0113 

1       Per  Cent, 

'            2-10 

1            0-21 

4- 00 

IS'l 

1-3 

Subiitiinccs  held  iu  suspension 

23-0 

The  strips  supplied  to  the  authors  by  a  sugar  works  had   ;  analysed  the  waste-water  running  from  "  conical  presses, 
bjeen    previously    expressed    in    the   works    by    hydraulic      made  by  Selwig  and  Lange,  with  the  following  result : — 
pressure,  using  Klusemann's  presses.     The  authors  further  1 




Ashes. 

Organic 
Substances. 

Total  Solids. 

i        X  of  the       ' 

Nitrogen.      |    Organic  Sub-          N  x  6-2."j. 

stances. 

1 

Unfiltered  waste-water 

Percent,      i       Per  Cent. 
0-203                    0-4.21 

Per  Cent.      ,       Per  Cent.            Per  Cent. 

0-614            1            0-0n.i4                          T-Jfl 

8-05 

Filtered  waste-water 

0-042 

0-217 

0-260 
0-364 

0-0005                      0-22 

0-0050          1            2-33 

1 

1-40 

Substances  held  in  suspension 

0-161 

0-204 

I5-8O 

There  are  less  organic  substances,  consequently  a  smaller 
loss  of  valuable  foodstuffs,  in  the  second  instance,  but  the 
conical  presses  of  the  present  construction  do  not  express  a 
sufficient  quantity  of  water  so  as  to  render  tLo  subsequent 
drying  of  the  strips  by  hot  air  a  sufficiently  remunerative 
process.  By  using  hydraulic  pressure  the  pressed  strips 
cannot  be  brought  to  contain  20  per  cent,  of  the  solid 
matter ;  this  object  might,  however,  be  obtained  if  the  strips 
were  reduced  to  small  pieces,  as  laboratory  experiments 
instituted  by  the  authors  go  to  prove. — .T.  L. 


Determination  of  Sucrose,  Dextrose,  and  Levulose.     F.  G. 
Wiechmann.      School  of  Mines  Quarterly,  13,  197. 

See  under  XXIII.,  page  629. 


XYII.-BMWING.  WINES.  SPIRITS.  Etc. 

The  availability  of  the  Fluorescein  Reaction  for  theDetection 
of  Saccharine  in  Beer.  F.  Gantter.  Zeits.  Anal.  Chem. 
32,  309. 

See  under  XXIII.,  page  628—629. 


Glucose :  its  Application  to  the  Improvement   of  Wines. 
J.  Drossier.     Dingl.  Polyt.  J.  1893,  287,  231—235. 

The  fortification  of  wines  which  have  been  made  from 
cold-i^limate  grapes  (containing  a  deficiency  of  sugar)  with 
sugar,  which,  by  its  subsequent  fermentation,  will  increase 
the  alcohol-content  of  the  wine  and  thus  render  it  sounder, 
has  long  been  practised.  In  this  paper  the  question  as  to 
whether  commercial  glucose  (from  starch  or  potatoes) 
should  be  allowed  to  be  used  for  the  purpose  is  discussed. 
As  at  present  made  commercial  glucose  invariably 
contains  dextrin  and  allied  substances ;  in  the  following 
analyses  these  are  termed  unfermentable  compounds  :  — 


German  and  Austrian 
Glucose. 


American 
Glucose. 


Dextrose , 

Percent. 
64-3 

18-0 

Per  Cent 
73*4 

Unfermentable  compoimds 

9-1 

"Water 

17-0 

17-6 

Ash 

0-7 

0-7 

The  dextro-rotatory  character  of  these  products,  inter- 
mediate between  starch  and  glucose,  has  led  to  the 
depreciation  of  wines  which  show  such  rotation  to  any 
considerable  extent,  mainly  on  the  grounds  that — (1)  the 
soundness  of  the  wine  is  impaired ;  (2)  the  action  of  the 
dextrins,  and  such  alkaline  and  acid  impurities  as  accompany 
commercial  glucose,  on  the  system  is  of  an  undesirable 
nature  ;  (3)  the  fermentation  of  glucose,  particularly  from 
potatoes,  is  accompanied  by  the  production  of  fusel  oil. 

The  author  proceeds  to  discuss  the  evidence  which  has 
recently  been  adduced  both  for  and  against  the  ferment- 
ability  of  these  intermediate  dextrin-like  compounds  (see 
this  Journal,  1892,  765 — 766).  So  conflicting  are  the 
opinions  on  the  subject  that  the  question  must  at  present 
remain  open,  and  in  view  of  this  uncertainty  as  to  the 
effect  of  the  by-products  in  the  commercial  glucose,  as 
ordinarily  made,  on  the  soundness  and  dietetic  qualities  of 
the  wine,  the  author  urges  that  the  addition  of  all  glucose 
shall  be  forbidden,  save  that  of  such  as  contains  as  nearly 
as  possible  100  per  cent,  of  sugar.  This  course  has 
already  been  adopted  in  many  quarters,  with  the  beneficial 
eflfect  that  commercial  glucose  is  rapidly  becoming  a  pure 
article. — A.  G.  B. 


PATENTS. 


A  New  or  Improved  Method  of  Purifying  and  Hardening 
Water  for  Use  in  the  Manufacture  of  Malt  Extract, 
and  for  Brewing  and  Analogous  Purposes.  R.  G.  Ross, 
J.  B.  Hilliard,  and  W.  Paterson,  all  of  Glasgow.  Ene. 
Pat.  9165,  May  14,  1892. 

A  SUITABLE  quantity  of  lime  and  calcium  chloride,  or  even  a 
mixture  of  caustic  alkalis,  is  added  to  the  water  it  is  desired 
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to  harden.  Part  of  the  lime  is  neutralised  with  sulphuric 
acid  and  the  remaiuder  converted  into  bicarbonate  by 
passing  carbonic  acid  gas  into  the  water. — A.  L.  S. 


A  New  or  Improved  Filtering  Bag  for  Bretoeries, 
Distilleries,  and  the  like  Purposes.  J.  G.  Miiller, 
Garmisch,  Bavaria.     Eng.  Pat.  9855,  May  24,  1892. 

This  seamless,  conical  filtering-bag  is  knitted  in  one  piece 
b}'  a  special  machine,  and  is  composed  of  asbestos  and 
cotton.  It  is  easily  cleaned  by  boiling,  and  does  not  shrink 
or  alter  in  shape  when  in  use.— A.  L.  S. 


A    New  or  Improved   Tonic  Beverage.     H.  Rinck,  Lyons, 
France.     Kug.  Pat.  13,846,  July  29,  1892. 

The  desired  dose  of  amnioniacal  citrate  of  iron  is  dissolved 
ill  beer,  which  is  then  submitted  to  a  slow  and  prolonged 
pasteurisation.— A.  L.  S. 


Improvements  in  and  connected  icith    Yeast.       H.  Keid, 
Glasgow.     Eng.  Pat.  21,661,  November  28,  1892. 

To  produce  a  portable  yeast  cake  the  pressed  yeast  is 
mixed  with  flour  or  other  cereal  produce,  made  into  cakes, 
and  dried  in  a  current  of  air. — A.  L.  S. 


Improvements  in  and  connected  joith  Brewers''  and  similar 
Thermographs.  C.  A.  Day,  London.  From  A.  Walther, 
St.  Louis,  Missouri,  U.S.A.  Eng.  Pat.  6963,  April  4, 
1893. 

The  apparatus  consists  of  a  bulb  containing  ether  connected 
with  a  pressure  gauge.  The  movements  of  the  finger  of 
tlie  gauge  are  recorded  by  a  pencil  on  a  moving  scale. 
When  the  bulb  of  the  instrument  is  inserted  in  a  mash 
tub  the  ether  is  vaporised  by  the  heat  of  the  mash,  and 
the  pressure  of  the  ether  vapour,  which  is  proportional  to 
the  temperature,  is  recorded. — A.  L.  S. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(4.)— CHEMISTRY  OF   FOODS. 

The  existence  of  Gluten  in  Wheat.   Balland.  Coraptes  rend. 
116,  1893,  202—204. 

A<coi!nixG  to  Johannsen  it  is  impossible  to  extract  any 
gluttu  from  wheat  by  working  at  a  temperature  of  0^,  but 
from  that  point  up  to  40°  the  amount  recoverable  increases, 
decreasing  again  as  the  thermometer  rises  still  further. 
The  author  has,  however,  been  able  to  extract  27  per  cent, 
of  moist  gluten  from  wheat  kept  at  — 8^  for  several  days  by 
levigating  with  water  at  +2\  while  at  15^  the  yield  is  27*6 
per  cent.,  and  at  60'  it  rises  to  30  per  cent.  On  treating 
flour  which  has  been  disinfected  by  exposure  to  an 
atmosphere  containing  sulphurous  acid  formed  by  burning 
60  grms.  of  sulphur  per  cubic  metre  in  the  ordinary  waj-, 
no  gluten  is  to  be  obtained,  but  on  using  salt  water  it  may 
easily  be  isolated  ;  or  the  same  result  may  be  arrived  at  by 
adding  to  sulphurous  flouf  a  known  weight  of  washed 
gluten. 

It  is  evident,  therefore,  that  gluten  exists  as  such  in  wheat. 

— F.  H.  L. 


The    Carbohydrates   of  the  Coffee  Berry.     E.  E.  Ewell. 
Amer.  Cheni.  14,  473—476. 

Walter  Maxwell  has  demonstrated  the  presence  of  a 
substance  yielding  galactose  in  that  portion  of  coffee 
insoluble  in  water,  and  he  succeeded  in  preparing  a 
considerable  amount  of  pure  and  well-crystallised  galactose 
by  hydrolysis  with  sulphuric  acid  of  the  residue  insoluble  in 
water.  Reiss  (Ber.  1889,  22,  609)  has  reported  the  presence 
of  a  carbohydrate  that  yields  mannose  by  hydrolysis,  but 
the  carbohydrates  of  coffee  soluble  in  water  have  received 
less  attention.  The  author's  experiments  show  that  cane 
sugar  is  the  principal  carbohydrate  soluble  in  water.  Pure 
and  well  crystallised  preparations  of  cane  sugar  were 
obtained  by  two  different  methods:  the  first,  that  due  to 
Schulze,  Steiger,  and  ^laxwell  (Landwirt.  Versuchsstationen, 
189,  39,  269),  and  the  second  a  modification  of  the  foregoing, 
in  which  the  extract  is  evaporated  to  a  syrup  after  treatment 
with  lead  acetate,  and  is  then  directly  treated  with  alcohol 
without  the  use  of  strontium  hydroxide.  For  the  quantitative 
determination  of  the  cane  sugar,  10  grms.  of  coffee  in  1  mm. 
powder  were  extracted  in  a  continuous  percolation  apparatus 
with  absolute  ether,  and  the  residue  remaining  was  extracted 
with  75  per  cent,  alcohol.  Duplicate  determinations  gave 
6-24  and  6*34  per  cent,  of  sucrose.  These  numbers  include 
the  small  amount  of  reducing  sugar  that  was  present.  The 
portion  of  colfee  insoluble  in  water  yields  an  abundance  of 
furfuraldehyde  when  distilled  with  hydrochloric  acid  sp.  gr. 
1  •  06,  which  indicates  the  presence  of  a  pentose-yielding 
carbohydrate.  By  distillation  of  5  grms.  of  untreated 
coffee,  4" 2 — 4' 6  per  cent,  of  furfuraldehyde  were  obtained, 
which  is  equivalent  to  8  — 10  per  cent  of  a  pentose  (xylose  or 
arabinose)  in  the  original  material.  A  gummy  substance 
is  obtained  when  a  5  per  cent,  sodium  hydroxide  extract 
is  precipitated  with  alcohol  according  to  the  method  used 
for  the  separation  of  xylan  from  wood.  Lintner  and  DiiU 
Zeits.  f.  angew.  Chem.,  1891,  338;  Chem.  Ztg.  llepert., 
1891,  15,  206  (this  Journal  1891,  1019),  have  reported  a 
similar  gum  from  barley,  and  Lippmann  Ber.  d.  Chem.  G*if. 
1890,  23,  3564;  Zeits.  f.  angew.  Chem.,  1891,  538; 
Chem.  Ztg.  Kepert.,  IS'.il,  15,  44  (this  Journal,  1891,  375), 
has  separated  gum  from  sugar  beets  that  yields  galactose  ami 
arabinose. — G.  H.  1'. 


Butter  of  Cocoa  Nut.     De  Negri  and  Fabris.     Ann,  dt  1 
Chim.  Centr.  delle  Gabelli,  1891—2,  263—269. 

See  under  XII.,  page  607. 


Oil  of  Poppy  Seed.     De  Negri  and  Fabris. 
Chim.  Centr.  delle  Gabelli,  1891— 

See  under  XII.,  page  607, 


Ann.  del.  Lab. 
2,214. 


Compiisition  of  Certain  Spices.      Th.  Arnst  and  F.  Harf. 
Zeits.  ang.  Chem.  1893,  136—137. 

■See  under  XXIII. ,  page  631. 


Estimation  of  Water  in  Butter.    Wibel.  Zeits.  f.  ang.  Cliem. 
1893,220. 

See  under  XXIII.,  page  630. 


PATENTS. 

An  Improved  Filtering  Apparatus.     A.  Soutliwell,  SoiUh- 
ampton.     Eng.  Pat.  12,272,  July  2,  1892. 

The  invention  is  for  a  portable  filtering  apparatus  for 
attachment  to  the  service  or  daily  supply  pipes.  It  consists 
of  a  metal  case  made  in  two  parts  B,  B',  connected  together 
by  a  union  nut  C  and  flexible  washer  D.  A  block  of  the 
filtering  medium  d,  preferably  of  teak-wood  is  fixed  inside 
the  casing,  and  the  water  entering  from  the  service  pipe  b}' 
the  inlet  i,  percolates  through  this  block  d,  and  afterwards 
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flows  iiway  throngh  the  outlet  pipe  f  by  inetms  of  a  tap 
placed  tliercon.  If  filtered  water  is  not  reiiuired  the  outlet 
f'\i>  closed  and  the  tap  on  pipe  g  is  opened  for  sujjplying 
ordinary  unfilfcred  water.  The  construction  of  the  apparatus 
enables  it  to  be  easily  taken  apart  for  re[)airs  and  cleaning, 
while  any  deposit  in  the  chamber  K  nia^-  be  washed  out  at 
once  bj-  allowinj^  the  water  to  rush  through  the  outlet  pipe  (j. 


Improved  Filteuixg  Apparatus. 


— E.  G.  C. 


Impvnccnwnls  in  Fillers.  .S.  A.  Johnson,  Poplar,  Middlesex. 
Eug.  Pat.  13,376,  July  21,  1892. 

Th?:  invention  relates  to  that  class  of  filters  which  arc 
attached  to  a  water  pipe  and  from  which  filtered  or  un- 
filtered  water  can  be  drawn  off  as  desired.  The  body  of 
the  filter  is  barrel-shaped  with  a  perforated  pipe  passing 
through  it,  which  latter  is  plugged  up  at  the  centre.  The 
lower  part  of  the  body  is  provided  with  the  usual  filtering 
block.  When  the  water  is  allowed  to  enter  by  the  central 
tube  it  passes  through  the  perforations  into  the  upper  part 
of  the  barrel  from  which  it  can  be  drawn  off  if  unfilterpd 
water  be  required.  This  water  also  percolates  through  the 
filtering  medium  and  again  enters  the  perforated  tube  below 
the  plug,  and  can  then  be  drawn  off  by  a  tap  or  other 
connection. — E.  G.  C. 


Apparatus  for  Cooliiif/  Licpiids.  W.  H.  Webb,  Bootle, 
and  J.  Siddeley,  Liverpool.  Eng.  Pat.  13,789,  July  29, 
1892. 

The  invention  has  reference  to  apparatus  for  cooling  such 
liquids  as  milk  and  cream  which  require  the  surfaces  over 
which  they  flow  to  be  capable  of  being  cleansed  with  ease 
and  thoroughness.  Two  corrugated  plates  are  connected 
together  to  form  a  shallow  closed  box  upon  the  top  of 
which  is  placed  a  perforated  containing  trough  for  distri- 
buting the  liquid  over  the  corrugated  surface  ;  below  is  a 
collecting  trough  to  catch  the  cooled  liquid.  The  interior 
of  the  apparatus  is  filled  with  a  cooling  liquid,  such  as 
brine,  while  a  coiled  pipe  through  which  ammonia  or  other 
fluid  is  forced,  also  passes  from  end  to  end  of  the  corru- 
gated box.  The  combined  action  of  the  brine  and  the 
fluid  in  the  coiled  pipe  causes  a  considerable  amount  of 
heat  to  be  abstracted  from  the  liquid  flowing  over  the 
corrugated  surfaces. — E.  G.  C. 


An  Improced  Preparation  for  Coagulating  Milk.  "  The 
Xutriment  Company  "  and  C.  P.  Eyre,  Chicago,  U.S.A. 
Eng.  Pat.  2675,  February  7,  1893. 

The  object  of  this  invention  is  the  preparation  of  rennet 
in  a  solid  form  and  as  free  as  possible  from  pepsin  and 
other  impurities  (mucus,  animal  matter,  &c.).  For  this 
purpose  the  cardiac  portion  of  the  mucous  lining  of  the 
stomach  of  the  hog,  calf,  &c.  is  washed,  chopped,  dried, 
and  reduced  to  powder.  The  powder  is  digested  for  four 
days  with  dilute  hydrochloric  acid  (5  per  cent.),  the 
mixture  being  Irequeutly  agitated.  The  solution  is  then 
filtered,  strong  magnesium  sulphate  solution  added  until 
nearly  the  whole  of  the  pepsin  is  precipitated,  and  sub- 
sequently the  excess  of  magnesium  removed  by  the  addition 
of  ammonia.     After  filtration  the  nearly  pure  solution  of 


reiiniu  is  concentrated  in  vacuo  at  a  temperature  not 
exceeding  105''  F.  to  a  thick  syrup,  mixed  with  sulHcient 
jiowdered  sugar  or  stareb  to  yield  a  stiff  paste,  and  finally 
dried — for  instance,  in  a  current  of  hot  air.  Prior  to 
drying  the  preparation  may  be  granulated  by  forcing  it 
through  a  sieve;  or  it  may  be  converted  into  any  dcfirtd 
form.  The  dry  preparation  is  stated  to  remain  good 
indefinitely  with  ordinary  care. — H.  T.  1'. 


Improved  Means  and  Apparatus  for  Eapidly  Cooiin/j  and 
Congealing  Liquids  or  Semi-Liquids.  j.  O.  >Spong, 
London.     Eng.  Pat.  4984,  March  7,  189a. 

The  invention  relates  to  apparatus  for  preparing  edible 
or  other  ices  in  small  quantities.  The  cream  or  other 
liquid  required  to  be  frozen  is  poured  into  a  tube  provided 
with  a  perforated  piston,  worked  b}-  a  piston-rod  pa«ging 
through  a  stufiing-box  at  one  end.  The  cuter  eml  of  the 
tube  is  afterwards  closed  by  a  stopper,  and  the  apparafns- 
immersed  in  a  freezing  mixture,  the  piston  being  at  the 
same  time  worked  up  and  down  to  expose  fresh  surfaces 
to  the  cooling  action  of  the  sides  of  the  tube  until  the 
liquid  becomes  pasty.  The  piston  is  then  drawn  up  lo 
the  top  to  allow  the  liquid  to  solidify.  At  the  close  oi 
the  operation  the  tube  is  immersed  in  water  to  relieve  the 
ice  from  the  inner  side  of  the  tube.  The  stopper  is  thtry 
removed  and  the  ice  is  pushed  out  by  meaiis  of  the  piston. 
Instead  of  a  tube  of  regular  form  any  irregular  shape 
may  be  used,  such  as  a  mould. — E.  G.  C. 


Process  of  Purifying  Wafer  for  Household  Use  and 
Consunipfio7i.  F.  W.  Golby,  London.  From  G.  Opper- 
rcaun,  Koebel,  Germany.  Eng.  Pat.  5590,  ilarch  15, 
1893. 

The  water  is  conveyed  through  a  narrow  channel  in  whicli 
it  is  repeatedly  electrolysed  by  means  of  electrodes  placed 
in  compartments  of  the  channel  and  "  connected  by  a> 
current  circuit."  The  water  thus  absorbs  "  considerable 
quantities  of  ozonised  oxygen  and  peroxide  of  hydrogen,'' 
with  which  it  is  thoroughly  mixed  by  flowing  over  small 
weirs.  "  With  a  view  to  destroy  the  last  traces  of  vital 
organisms  and  to  rapidly  expel  the  excess  of  ozone,"  the 
water  is  heated  in  a  gutter  by  the  electric  current,  after 
which  it  is  cooled  and  filtered. — A.  G.  B. 


Improced  Process  for  Destroying  Irfectious  Germs  i:i  Milk 
and  Apparahis  therefor.  G.  H.  Xeuhauss,  .J.  F.  H. 
Gronwald,  and  E.  II.  C.  Oehlmana,  Berlin,  Germaty. 
Eng.  Pat.  6838,  April  1,  1893. 

AccoKDixG  to  this  process,  milk  is  sterilised  by  heating: 
it  to  100"  C.  or  more  with  steam  ur.der  pressure,  i.e.,  the 
conditions  are  such  that  the  milk  cannot  actually  boil. 
It  is  claimed  that  by  this  means  nearly  all  the  properties 
cf  fresh  milk  are  retained.  For  instance,  the  cream  may 
still  be  separated  by  natural  creaming  or  by  a  centrifugal 
separator  for  the  purpose  of  butter  making.  This  is  not 
possible  in  the  case  of  milk  boiled  in  the  ordinary  wav. 
The  heating  cf  the  milk  is  effected  in  open  vessels  which 
are  placed  in  a  closed  boiler  fitted  with  a  safety  valve ^ 
and  containing  in  its  lov7er  portion  water  for  steam  pro- 
duction. On  the  large  scale,  however,  it  is  preferable  to 
generate  the  steam  in  a  separate  boiler.  The  milk  pans 
are  made  either  very  shallow  or  ia  the  forn>  of  a  series- 
of  deep,  narrow  vessels  placed  close  together  and  connected 
end  to  end,  the  object  being  to  present  a  large  surface  to 
the  steam.  It  is  almost  unnecessary  to  say  that  in  order 
to  avoid  ebullition,  the  milk  after  sterilisation  must  be 
allowed  to  pai-tially  cool  under  pre'^ure  before  opening 
the  vessels.— H.  T.  P.  "^ 


616 


THE   JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[July  31, 1893. 


An  Improved  Method  of  Purifying  Water  or  Contaminated 
Water,  and  Apparatus  therefor.  H.  Krieg,  Reichenbach, 
Germany.     Eng.  Pat.  7870,  April  18,  1893. 

The  puritication  is  effected  by  aeration  in  an  apparatus 
which  consists  of  a  rotating  vertical  cylinder,  to  the  bottom 
of  which  the  water  flows  by  a  central  funnel  which  will 
serve  for  the  addition  of  any  desired  chemical.  The  top 
of  the  funnel  is  covered  by  a  fan  for  circulating  fresh  air 
through  the  apparatus.  A  pipe  passing  down  the  stem  of 
the  funnel  serves  for  the  introduction  of  carbon  dioxide 
or  other  gas.  By  rapidlj-  rotating  the  cylinder  the  water 
is  caused  to  creep  up  its  sides  and  flow  through  holes 
disposed  in  a  ring  round  the  top  of  the  sides  ;  from  there  it 
flows  in  a  cascade  over  a  number  of  baffle-plates  alternately 
attached  to  the  rotating  cylinder  and  its  outer  casing.  From 
the  outer  casing  the  water  flows  into  the  reservoir  or  into 
another  aerator  as  may  be  required.— A.  G.  B. 


Jniprovements  in  or  relating  to  the  Sterilisation  of  Milk. 
A.  J.  Boult,  London.  From  F.  J.  Haarlem  and  C.  Hennv. 
Sloten,  Holland.     Eng.  Pat.  8505,  April  27,  1893. 

Tbb  milk  to  be  sterilised  is  submitted  to  the  action  of  a 
strong  alternatiiig  current  of  elect^icit3^  It  is  stated  that 
by  this  means  all  micro-organisms  present,  whether  derived 
from  the  air,  vessels,  &c.,  or  from  diseased  cows,  are 
.destroyed;  and  the  risk  of  transmission  of  infectious 
maladies  through  the  medium  of  milk  obviated.  The 
electric  current  may  be  applied  to  the  milk  in  the  ordinary 
containing  vessels ;  or  the  process  may  be  worked  con- 
tinuously, by  passing  the  milk  at  a  suitable  rate  through 
a  long  narrow  trough  fitted  with  a  series  of  metallic  plates 
connected  with  the  poles  of  the  source  of  electricity. 

— H.  T.  P. 

Improvements    in   Automatic    Distilling   Apparatus.      E. 
Ruud,  Pittsburgh,  U.S.A.     Eng.  Pat.  8817,  May  2,  1893. 

The  improvements  are  embodied  in  an  automatic  apparatus 
for  the  supply  of  pure  distilled  water  for  drinking,  and  of 
hot  v.'Ater  for  domestic  purposes.  The  accompanying 
d-av.-ing   i.-   a   central   vertical   section    cf   the    apparatus. 


Water  enters  the  condenser  1  by  means  of  the  supply 
pipe  5  where  it  is  used  for  condensing  the  steam  in  the 
worm,  it  afterwards  passes  by  means  of  the  pipe  9  past 
the  valve  12  into  the  boiler  7,  or  it  may  pass  by  the 
discharge  pipe  6  into  a  hot  watei"  receptacle,  such  as  a 
range  boiler.  The  valve  12  is  attached  to  a  forked  lever  13 
with  a  limited  motion  and  pivoted  at  14  ;  a  float  15  bearing 
against  the  lever  13  regulates  the  admission  past  the 
valve  12.  The  boiler  is  heated  by  means  of  a  ring  g.is 
burner  23,  the  supply  of  gas  being  controlled  by  a  spindle 
valve  28  worked  by  means  of  a  lever  29  and  a  float  31  in 
the  distilled  water  tank  18.  Thus,  when  enough  distilled 
water  has  collected  in  the  tank  1 8  the  gas  supply  is  cut 
off  with  the  exception  of  the  supply  for  the  pilot  burner  32, 
which  is  always  kept  alight.  The  steam  from  the  boiler  7 
is  led  away  to  the  condenser  bj'  the  pipe  IG,  and  after 
passing  through  the  worm  it  falls  into  the  tank  18  by 
means  of  the  pipe  16,  where  it  can  be  drawn  off  as  required 
by  the  tap  20.  Hot  water  for  domestic  purposes  can  be 
drawn  direct  from  the  boiler  7  by  means  of  the  pipe  33 
and  tap  34.  To  admit  of  the  escape  of  any  excess  of  water 
entering  the  boiler  when  the  apparatus  is  not  in  use  and 
so  prevent  entry  of  such  w^ater  into  the  distilled  water 
tank  18,  an  overflow  pipe  33  is  led  out  of  the  bottom  of 
the  boiler  and  connected  to  suitable  discharge. — E.  G.  C. 


(.B.)— SANITARY  CHEMISTRY. 

New  Method  of  Determivin'.i  Moisture  in  Walls.     Arch.  f. 
Hyg.  1892,  14,  243. 

AccoEDixG  to  Glassgen  the  moisture  of  a  wall  is  accurately 
represented  by  the  moisture  contained  in  its  mortar-covering, 
and  Emmerich  recommends  the  following  as  a  thoroughh- 
practical  method: — 120 — 200  grms.  of  mortar  are  dried  in 
a  vacuum  apparatus  at  100^.  In  order  to  determine  at  tht- 
same  time  the  percentage  of  moisture  and  the  total  amount 
of  water  contained  in  the  layer  of  mortar  of  the  whole 
room,  samples  are  punched  out  by  means  of  cjdindrical 
moulds  of  say  1,  0*5,  0-25  sq.  cm.  section,  reduced  to 
powder  and  dried  on  nickel  pans,  six  of  which  are  con- 
tained in  the  copper  vacuum  apparatus  made  on  the 
principle  of  Soxhlet's  quick  drying  closet.  It  is  double- 
cased,  the  space  between  being  tilled  with  water  kept 
boiling  by  a  Bunsen  burner.  A  Soxhlet's  cooler  prevents 
evaporation  and  ensures  constant  conditions.  As  soon  as 
the  condensation  of  water  ceases,  air  free  from  carbonic 
acid  and  water  is  admitted,  and  the  substance  is  weighed. 
As  the  area  of  the  samples  is  knciwn  it  is  easy,  if  the  total 
area  of  the  wall  has  been  measured,  to  calculate  the  total 
moisture. — Edo.  T. 


The  Liherafion   of  Nitrogen  during  Putrefaction.     H.   B. 
Gibson.     Amer.  Chem.  J.  15,  12. 

ExPEKiMENTS  upon  the  putrefaction  of  blood  serum  and 
beef  extract  were  carried  out,  with  special  precautions  for 
eliminating  sources  of  error  traceable  throughout  many 
of  the  previous  investigations  of  the  fate  of  nitrogen 
in  such  decompositions.  The  organisms  emploj'cd  for 
inoculation  were  those  (1)  of  putrid  flesh;  (2)  of  putrid 
flesh  together  with  soil  infusion.  It  was  found  that  the 
former  have  no  marked  power  of  determining  the  liberation 
of  nitrogen,  but  under  the  influence  of  the  latter,  quantities 
of  from  9  to  15  per  cent,  of  the  total  nitrogen  appeared  in 
the  elementary  form. 

It  has  also  been  established  that  the  liberation  of 
nitrogen  is  independent  of  the  process  of  nitrification ; 
the  author's  results  confirming  those  of  Leone  (Centrber 
Agr.  Chem.  1890,  283),  Breal  (Compt.  Rend.  114,  681), 
and  ImmendorfF  (Landw.  Jahrb.  1892,  281). 

In  view  of  the  facts  stated  the  author  does  not  hesitate 
to  assert  that  liberation  of  nitrogen  without  the  previous 
formation  of  nitrates  or  nitrites  vaay  take  place  during  tlie 
process  of  putrefaction  as  a  result  of  the  action  of  micro- 
orrranisms. — C.  F.  C 
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PATENTS. 

ImproLi  minis  in  the  Trcatmtnl  of  Sewaijc  Sludfii'.     .1.  B. 

Alliott,  Nottingham.     Kiig.  Pat.  97SO,  May  23',  1892. 

SKWAtii:  jiludge  is  compressed  in  a  filter-press  into  cakes, 
which  are  broken  up  into  small  pieces  in  a  f:riiuling  mill  or 
disintegrator,  mixed  with  other  town's  refuse,  and  burnt  in 
a  «le>tructor. — J.  G.  AV. 


.1  J\'i'W  Compriuud  suitable  for  the  Piirifii-dtion  of  Sftragc 
and  other  Polluted  Liquors.  A.  8.  Cliinnock,  London  ; 
W.  Fairle}-,  Kew ;  C.  E.  McLaren,  London  ;  and  P. 
Meeks,  llaiuham,  Essex.     Eng.  Pat.  12,:{9-',  July  4,  1892. 

C'Ar.tiNF.D  china  clay,  ferrous  sulphate,  soot  (carbon),  and 
sulphuric  acid  are  mixed  in  a  vessel  provided  with  an 
agitator  and  heated  to  from  200"  to  210"  F.,  when  violent 
ebullition  takes  place.  On  cooling,  the  compound,  called 
"  cdrhferrilum,"  solidifies  to  a  hard  mass,  in  which  form,  or 
after  prior  dissolution,  it  is  added  to  the  sewage.  Other 
aluminous  minerals  may  be  used  instead  of  china  clay  ; 
other  salts  of  iron  or  manganese  instead  of  ferrous 
sulphate,  and  other  forms  of  carbon  instead  of  soot.  It  is 
claimed  that  all  the  precipitating  and  deodorising  effects 
of  the  several  ingredients  are  obtained  bj  the  addition  of 
this  compound. — J.  G.  W. 


Tlu 


Mamifuclurc    of   Ferric     Chloride.      J.    H.    Kidd, 
Manchester.     Eng.  Pat.  12,985,  July  15,  1892. 

See  iinder  A'lL,  page  603. 


.4  Furnace  and  other  Apparatus  for  Deodorising  and 
Consuming  Excrement.  A.  KozlofI,  Moscow,  Russia, 
Eng.  Pat.  13,713,  July  27,  1892. 

The  excrement  falls  directly  from  the  basin  of  the  closets 
through  a  common  soil  pipe  into  a  funnel-shaped  wooden 
chamber  lined  with  lead  and  provided  with  a  cast-iron  plug, 
which  can  be  raised  from  the  outside.  Every  24  hours  the 
plug  is  lifted,  and  the  excrement  falls  on  to  an  iron  plate 
covering  a  furnace  in  a  second  chamber ;  on  this  it  is  dried 
prior  to  being  tipped,  by  the  reversal  of  the  plate,  into  the 
furnace.  The  products  of  combustion  pass  through 
regenerating  flues  into  pipes  cooled  by  water,  and  from 
these  into  reservoirs  containing  water,  where  they  are 
absorbed,  any  which  may  be  unabsorbed  passing  into  a 
second  furnace  constructed  below  the  first  one.  The  water 
which  has  been  used  for  absorption  is  run  away  through 
charcoal  filters.  The  circulation  of  the  air  is  effected  by 
the  draught  of  the  flue  of  the  lower  furnace,  which  passes 
up  above  the  house ;  the  air  enters  the  system  through 
the  closet  basins,  and  passes  by  means  of  a  lateral  pipe 
from  the  collecting  chamber,  through  the  regenerating 
flues,  into  the  drying  chamber:  by  this  time  it  has  collected 
other  gases,  which  are  next  consumed  by  passing  into  the 
upper  furnace ;  the  course  of  the  products  of  combustion 
of  this  furnace  has  been  alreadv  traced. — A.  G.  B. 


Improvements    in    Manufacturing   Manure  from    Sewage. 
J.  Carter,  Loudon.     Eng.  Pat.  18,648,  October  18,  1892. 

See  imder  XV.,  page  612. 


Improvements  in  the  Treatment  of  Sewage  or  other  Foul 
Water  bt/  Means  of  the  Liqtior  obtained  from  Iron 
Pyrites  Beds.  J.  H.  Kidd,  Manchester.  Eng.  Pat. 
13,904,  July  30,  1892. 

The  liquor  from  iron  pyrites  waste-heaps  is  exposed  to  the 
air  until  the  ferrous  sulphate  it  contains  is  partially 
oxidised  to  the  ferric  salt.  It  is  then  added  to  the  sewage 
in  quantitj-  depending  on  the  nature  of  the  sewage,  and 
sufficient  milk  of  lime  added  to  precipitate  the  iron.  In 
this  way  hydrated  ferrous  and  ferric  oxides  are  formed 
in  contact  with  the  sewage  itself,  which  is  claimed  to  be  an 
advantage.— J.  G.  W. 


Improvements  in  and  Apjnirnlus  for  Softening  Water. 
L.  H.  Bristowe,  Nantwich.  From  K.  H.  Kiddell  and 
L.  Watson,  Chicago.  Eng.  Pat.  23,041,  December  14, 
1892. 

This  apparatus  consists  of  an  agitator,  pump,  precipitating 
tank,  settling  tank,  and  filtering  tanks.  The  reagent  used 
for  precipitation,  for  instance  lime,  is  introduced  into  the 
agitator,  a  small  tank  containing  a  series  of  vertically 
disposed  screens,  which  arc  moveij  backwards  and  forwards 
in  a  horizontal  direction  by  connection  with  the  rod  of  the 
pump.  An  automatic  supply  of  water  to  this  tank  is 
ensured  by  a  small  pipe  from  the  delivery  tube  of  the 
pump.  This  supply  is  controlled  by  a  float-valve.  The 
milk  of  lime  passes  from  the  agitator  into  the  suction-pipe 
of  the  pump,  in  which  it  mixes  with  the  water  to  be 
softened.  The  mixture  then  passes  under  pressure  throufli 
a  nozzle  into  the  precipitating  tank,  which  contains  a 
horizontal  wheel,  around  the  periphery  of  which  is  a  series 
of  cups,  having  all  their  mouths  facing  sideways,  and  in 
one  and  the  same  direction.  The  impinging  of  the  jet  of 
water  against  these  effects  the  revolution  of  the  wheel, 
which  brings  about  a  still  further  mixture  of  the  reagent 
and  the  water.  The  agitation  thus  brought  about  also 
fends  to  agglomerate  the  precipitate.  The  liquid  passes 
from  the  top  of  this  tank  nearly  to  the  bottom  of  the 
settling  tank,  from  the  top  of  which  it  is  drawn  off  by  a 
flexible  tube  connected  with  a  float  into  the  filtering  tank 
or  tanks. — J.  G.  W. 

Imjyrovcments  in  or  connected  ivith  Filtering  Material  for 

the    collection    of  Dust,    Soot,    and    the    Like.      L.    B. 

Fiechter,     Basle,     Switzerland.        Lender     International 

Convention,  Swiss  Patent,  June  16,  IS92.)    Eng.  Pat.  309, 

January  6,  1893. 

The  invention   is  for  an  improved  filtering  material   for 

collecting  dust,  soot,  and  the  like  suspended  in  air  or  ct'ier 

fluid.     It  is  intended  for  use  in  dust  collecting  apparatus, 

soot,  or  smoke  catchers  and  other  machinery  in   which  air, 

steam,  and  other  fluid  filters  are  used. 

The  filtering  material  consists  of  a  great  number  of 
parallel  threads  cross-woven  at  intervals  a  considerable 
distance  apart,  to  keep  the  parallel  warp  threads  in  their 
places.  The  woven  bands  are  made  wide  enough  at  their 
ends  for  attaching  the  material  to  framing.  The  fluid  to  be 
filtered  is  passed  through  a  number  of  laj'ers  of  this 
filtering  medium,  the  dust  particles  remain  hanging  on  to 
the  threads,  from  which  they  can  easily  be  detached  by 
bringing  the  ends  of  the  cloth  alternately  nearer  together, 
and  then  stretched  apart,  the  cloth  will  be  thus  violently 
shaken,  and  the  dust  particles  caught  among  the  threads 
will  be  immediately  shaken  out. — E.  G.  C. 


(  O— DISIXFECT  AXTS. 

PATENTS. 

A    Method    of  and   Means   for    Fresercing  Plants  from 

Destructive  Parasites.     J.   A.  F.  Bang  and  M.  C.  A. 

Puffin,  Paris,  France.     Eng.  Pat.  12,103,  June  29,  1892. 

The  claims  are  for  the  use  of  a-  or  ^-naphthol  or  their 
mixture,  either  dry  or  in  solution,  and  of  sodium  or 
potassium  "  naphtholate,"  for  the  purpose  indicated  in  the 
title.  These  latter  compounds  are  sprayed  in  the  form  of  a 
1  per  cent,  solution ;  the  naphthols  themselves  may  be 
scattered  in  the  form  of  powder. — A.  G.  B. 


An    Improved  Process  and   Preparation  for   Preserving 
the  Bodies  of  Animals  in  their  Natural  Form  and  Colour. 
G.  E.    Wiese,  Hamburg,    Germany.      Eng.    Pat.    4386, 
February  28,  1893. 
The  following  preservative  fluid  is  employed : — 600  grms. 
of  sodium  hyposulphite  dissolved  in  5,000  grms.  of  water, 
and  75  grms.  of  ammonium  chloride  dissolved  in  250  grms. 
of  water.     The  two  solutions  are  mixed  together  and  added 
to  4 — 6  litres  of  spirits  of  wine.     The  bodies  of  the  animals 
to  be  preserved  are  simplj-  immersed  in  the  above  prepara- 
tion ;  and  it  is  claimed  that  they  will  retain  their  original 
form  and  colour  for  almost  an  unlimited  period. — H.  T.  P. 
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XIX -PAPER.  PASTEBOARD.  Etc. 

Xylose  from  "  Straw  Liquor."     W.  E.  Stone  and 

W.  H.  Test.     Amer.  Chem.  J.  15,  195. 

The   authors  have   used   in   the   preparation  of    xylose  a 

straw    liquor    (lime    boiling     process)    of    the    following 

composition — 

Per  Cent. 

Total  solids 3-95 

CaO 2-25_ 

Specific  gravity l'21o 

In  the  manufacture  of  paper  from  straw,  the  latter  is 
boiled  for  some  hours  with  lime,  or,  according  to  an 
improved  process,  the  straw  and  lime  are  placed  in  large 
rotating  digesters  and  subjected  to  the  action  of  steam 
under  high  pressure  for  some  hours.  After  the  digestion 
is  complete  the  alkaline  liquor  is  discharged. 

P>om  32  litres  of  liquor  they  obtained  300  grms.  of  this 
the  anhydride,  xylan,  but  this  still  retained  8-6 per  cent,  cf 
ash.  The  xylose  was  found  to  yield  46  per  cent,  of 
furfural  (HCl  hydrolysis).  A  quantity  was  hydrolysed 
with  2  per  cent.  H^SO^  and  of  crystallised  xylose,  10  per  cent, 
of  its  weight  was' obtained,  representing  about  1  per  cent. 
of  the  original  liquor. 

Observations  of  the  multi-rotation  of  the  xylose  confirmed 
the  numbers  of  Tollens  and  Parcus  (this  Journal,  1 890,  748). 

— C.  F.  C. 


XX-EINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Gelsemininc.  L.Spiegel.  Ber.  189.5,  26,  1054— 1060. 
The  author  has  made  various  analyses  of  the  alkaloid 
manufactured  in  Trommsdorff's  factory,  and  of  certain  of  its 
salts,  from  which  he  deduces  the  formula,  C^^U-iG^iOg,  as 
being  somewhat  better  in  accordance  with  the  results  than 
ColLgN^O,  The  free  alkaloid  precipitated  from  a  pure 
salt  mefts  at  near  120^  ;  it  is  sparingly  soluble  in  water, 
readily  soluble  in  alcohol,  ether,  and  chloroform.  It  dis- 
solves in  sulphuric  acid  without  colour ;  addition  of  solid 
potassium  bichromate  gives  a  clear  rose-red  coloration, 
gradually  becoming  violet  and  reddish-brown,  and  later 
changing  to  intense  green.  Nitric  acid  dissolves  it  to  a 
solution  at  first  colourless,  but  soon  becoming  reddish,  and 
finally  dark  green,  especiallj'  if  warmed.  The  nitrate, 
hydrochloride,  and  hydrobromide  crystallise  readily ;  the 
sulphate,  platiuochloride,  and  aurochloride  are  amorphous. 
Zeisel's  test  (heating  with  hydriodic  acid)  gives  no  indica- 
tion of  the  formation  of  methyl  iodide,  showing  the  absence 
of  methoxyl.  Methyl  iodide  combines  with  gelseminine, 
forming  a  crystalline  methiodide,  which  melts  at  near  285' 
with  partial  decomposition.  Potassium  permanganate 
readily  oxidises  gelseminine,  forming,  inter  alia,  a  small 
quantity  of  a  colourless  acid  decomposition  product,  not  yet 
fully  investigated. — C  R.  A.  W. 


anhydro  derivative,  C4i;H54N40;  melting  between  60°  and 
70",  has  also  been  examined.  Fusing  potash  gives  rise  to 
a  crystalline  base  melting  at  151",  now  under  investigation^ 

—  C.  11.  A.  \V. 


The  Amides  of  Ecgonine.     A.  Einhorn  and  F.  K.  de  Xor- 

wall.  Ber.  1893,  26,  962—973. 
The  authors  have  attempted  to  elucidate  the  particular 
intra-molecular  grouping  to  which  is  due  the  anffisthetie 
action  of  cocaine,  and  those  of  its  derivatives  possessing  the- 
same  propertv.  In  the  course  of  their  experiments  they 
have  obtained  various  new  derivatives,  mostly  of  but  little 
ph3'sioli igical  potency;  the  following  alhaloidal  bodies  ar* 
described,  and  various  of  their  salts,  &c. :  — 

L.  Ecgonin  amide  and  R.  ecgoniii  amide C9Hif,N202 

L.  Ee-gonin  nitrile CgH^NaO 

Benzovl-L.  ecgonin  and  Benzoyl  R.  ecgonin 
nitrile C<,H,3(C7H50)X,O 

Acetyl-R.  ccg:nin  nitrile C.jHi:j(C2H30)X2(> 

— C.  li.  A.  W. 


Geissospermine.  M.  Freund  and  C.  Fauvet.  Ber.  1893, 
26,  1084—1085. 
The  authors  have  made  analyses  of  the  crystallised  alkaloid 
manufactured  in  Trommsdorff's  factory  from  Pereira  bark, 
and  sold  as  Geissospermine,  and  also  of  certain  of  its  salts 
and  other  compounds,  more  especially  the  hydrochloride, 
hydrobromide,  hydriodide,  sulphate,  and  methiodide.  The 
alkaloid  melts  at  189^,  and  has  a  physiological  action  akin 
to  that  of  strychnine  and  brucine.  The  analyses  lead  to 
the  formula,  Co^Hg^X.^viO^.whereas  Hesse  deduced  the  formula 
C,gHo,N202,  H._,0  for  the  crystalline  alkaloid  extracted  by 
himself   from    the   bark  of    Geissospermum  Vellosii.      An 


Officinal  Creosotes  and  (jiiaiacol.  A.  Behal  iind  E.  Choay. 
Comptes  rend.  116,  1893,  197—200.  (See  also  this 
Journal,  1891,  354,  and  1892,  511). 

Wood-tar  creosotes  are  of  extremely  variable  composition, 
and  though  much  used  in  therapeutics,  the  pharmacopoeias 
of  different  countries  give  no  criteria  for  valuing  them 
beyond  physical  characteristics  and  colour  reactions.  The 
authors  have  accordingly  worked  out  the  following 
process.  A  current  of  hydrobromic  acid  is  passed  through 
the  warmed  creasote  in  presence  of  water  to  decompose  the 
methylated  ethers  of  the  phenols.  The  mixture  is  then 
distilled  with  steam,  when  the  monophenols  pass  over, 
leaving  the  others  in  the  residue,  from  which  liquids  they 
are  extracted  with  ether,  while  the  pyrocatechol  is  separated 
from  the  homopyrocatechol  by  means  of  benzene. 

To  study  its  properties  guaiacol  was  prepared  synthetically 
from  pyrocatechol  by  adding  270  grms.  dissolved  in  methyl, 
alcohol  to  a  solution  of  58  grms.  of  sodium  dissolved  in. 
600  grms.  of  the  same  solvent.  The  mixture  was  heated  in  a 
closed  vessel  to  120' — 130'"  C.  with  excess  of  methyl  iodide^ 
then  cooled  and  the  alcohol  distilled  off ;  the  residue  was 
treated  with  steam,  the  guaiacol  decanted,  dissolved  in  soda 
and  the  solution  extracted  with  ether  to  remove  the  veratrol,. 
acidified,  again  treated  with  steam,  and  finally  distilled 
through  a  fractionating  tube.  So  prepared  guaiacol  forms  a 
white  solid,  melting  at  28-5''  C,  and  boiUng  at  205 -1^  It 
forms  well-defined  crystals,  consisting  of  twelve-sided 
prisms,  belonging  to  the  rhombohedral  system,  the  constant 
value  of  30^  being  obtained  for  the  angles.  Examined 
optically  the  crystals  are  evidently  uniaxial.  Its  specific- 
gravity  at  0'  is  1  ■  1534,  and  at  15'  !•  143  ;  it  is  soluble  in 
most  organic  solvents,  including  anhydrous  glycerin,  but 
not  in  the  officinal  glycerin  except  on  heating,  being  thrown 
out  again  in  an  oily  form  on  cooling.  It  has  a  sweet  taste,, 
and  when  placed  on  the  tongue,  melts  and  then  produces  a 
feeling  of  intense  astringency,  but  it  is  without  action  on 
mucous  membrane. — F.  H.  L. 


The  Composition  oj  Alkaline  Phenates.     De  Forcrand. 
Comptes  rend.  116,  1893,  192—194. 

By  the  term  "  alkaline  phenates  "  are  usually  understood 
addition  compounds  of  the  general  formula  CgHgO.MHO, 
quite  distinct  from  potassium  or  sodium  phenols  (phenoxides) 
CgHjMO,  although  these  latter  substances  are  capable  of 
being  hydrated  so  as  to  form  similarly  constituted  bodies, 
which  analysis  shows  cannot  be  regarded  as  isomeric  with 
the  "  phenates."  The  author  has  prepared  by  Eomei'.s. 
method  of  alcoholic  solution  the  compounds — 

CgHfiO .  KHO .  H,,0  or  CgHjIvO . 2HoO  ; 
CgH0O.NaeO.2H2O;  and  CcH6O.NaHO.4H2O 

which  are  all  crystalline,  and  give  on  analysis  figures 
agreeing  well  with  theory,  and  has  dehydrated  them  in  vacua 
over   sulphuric  acid  or  phosphoric   anhydride  for  several 
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weeks,  and  be  has  found  that,  although  even  then  not  com- 
pletely free  from  water,  the  dried  substances  approximate 
much  more  closely  to  the  formula  C'„H-MU  than  to  that 
containing  one  molecule  of  water,  C,jH,,U..MHO.  The  heals 
ef  dissolution  of  these  coni[>ounds  point  to  the  same  result, 
and  it  is  evident  therefore,  that  Itomei's  view  as  to  the 
<iistinctnes>  of  tlie  two  classes  of  substances  is  incorrect, 
and  that  the  "  alkaliue  phcnates  "  are  simply  the  hydrated 
forms  of  tlic  phcooxides. — F.  II.  L. 


Xyompouiids  of  Pluuo.ridcs  villi  Phenol.     De  Forcrand. 
Comptes  rend.  116,  1893,  58G— 588. 

Uv  calorimetric  methods  the  author  has  proved  the  existence 
of  the  following  compounds  :  CV,H-KO,  SCgH,/) ;  Cf,H-XaO, 
SCfiHfiO  ;  and  C,,II-,NaO,  GCV.HbO.  It  is  curious  to  notice 
that  the  proportion  1  :  3  is  very  common  in  addition  com- 
■pounds,  a  large  number  of  salts  and  alcoholates  combining 
with  three  molecules  of  water,  acid,  or  alcohol.  Also  that 
*odium  salts  often  fomi  two  successive  compounds,  while 
•the  corresponding  potassium  salt  yields  but  one,  while  the 
latter  retains  the  added  molecules  with  greater  tenacity. 
The  sodium  derivatives,  too,  are  able  to  combine  with  a 
larger  number  of  molecules.  — F.  H.  L. 


The  EstiiiKt'i'jH  of  Crosule.     A.  Scldicht.     I'harni.   Zeit. 

33,  G3. 

See  under  XXIII.,  page  G.31. 


Some  Rencli'/n.i  i>f  Essential  Oils,  Strychnine,  at. 
J.  Stern.     Zeits.  ang.  Chem.  1893,  13G. 

See  under  XXIII.,  page  G28. 


The  Valuation   of  Salipyrine   {Antipyrine   Salicylate). 
J.  Altschul.     Pharm.  Centralhalle,  33,  61. 

See  under  XXIII.,  pa^re  631. 


A  Method  of  Testing  Ether.     M.  C.  Traub.     Schweizer 
wochens.  Pharm.  1892,  3. 

See  under  XXIII.,  page  629. 


Analysis  of  Tobacco  and  its  Products.     Y.  Vedrodi. 
Zeits.  Anal.  Chem.  32,  277—296. 

See  under  XXIII.,  page  631. 


Decomposition  of  Iodoform.     Kinzel.      Pharm.  Zeit.  38, 
387. 

"TnK  decomposition  of  iodoform  under  the  influence  of  sun- 
dight  takes  place  much  more  readily  when  it  is  dissolved  in 
chloroform  than  when  dissolved  in  other  solvents.  This  is 
attributed  by  the  author  to  an  acceleration  of  the  change 
produced  in  chloroform  by  contact  with  oxygen  under  the 
same  condition,  the  effect  produced  by  the  greater  suscepti- 
bility of  iodoform  to  the  action  of  oxygen  being  the  reverse 
■of  that  produced  by  alcohol  in  retarding  the  decomposition 
of  chloroform.  He  assumes  therefore  that  the  mere 
presence  of  iodoform  facilitates  the  action  of  oxygen  upon  the 
chloroform  in  which  it  is  dissolved,  and  that  the  chloroform 
acts  the  part  of  a  carrier  of  oxygen  to  the  iodoform,  the 
reactions  taking  place  being  as  follow — 

CIICI3  +  O  =  COCI2  -f  IICl 
and 

20111,  +  3C0C1.,  =  2CHCI.  +  61  H-  SCO 


Phenocoll  as  an  Antiseptic.     C.  Beck,     New  York  Med.  J., 

April  22. 

TiiK  author  has  compared  the  antiseptic  value  of  acetauilide, 
phenacetin,  and  phenocoll,  l)y  employing  them  on  wounds, 
&c.,  in  the  forms  of  powder,  solution,  ointment,  and  gauze. 
Acetauilide  did  not  seem  to  cause  irritation,  and  is  ranked 
with  boric  acid.  Phenacetin  is  more  powerful  and  was 
found  to  produce  no  ill  effects.  It  ranks  between 
boric  acid  and  iodol  in  value.  Phenocoll,  however,  far 
surpasses  botli,  its  hydrochloride  being  stated  to  be  probably 
as  valuable  an  antiseptic  as  iodoform  and  stronger  than 
most  others.  It  is  preferable  to  iodoform  because  of  its 
lack  of  odour,  ready  solubility,  and  non-irritant  effect. 
Further,  it  is  not  contra-indicated  in  kidney  disease  and, 
being  non-poisonous,  can  be  applied  to  very  extended 
surfaces. 


Coloration    of   Morphine     Hydrochloride    Solution.      P. 
Welmans.     Pharm.  Zeit.  38,  37.i. 

The  author  has  drawn  attention  to  the  coloration  produced 
when  a  strong  solution  of  morphine  hydrochloride  is  prepared 
with  the  aid  of  heat.  He  attributes  the  coloration  to  the 
formation  of  some  oxydimorphine  resulting  from  the  actiou 
of  atmospheric  oxygen  condensed  in  the  porous  mass  of  the 
salt  and  suddenly  disengaged  during  solution.  He  there- 
fore recommends  that  solutions  of  morphine  hydrochloride 
should  be  prepared  without  heat,  and  that  they  should  not 
be  made  too  strong. 

Alcohol  from  Cellulose.     Pharm.  J.,  July  1,  189-3,  5. 

The  convertibility  of  cellulose  into  sugar  admits  of  its  being 
made  a  source  of  alcohol,  and  attempts  have  been  made  to 
produce  alcohol  from  wood  in  this  way.  The  compact 
texture  of  wood  has,  however,  proved  an  obstacle  by  which 
the  cost  of  production  was  rendered  too  great  for  the 
practical  adoption  of  the  method.  Quite  recently  it  is 
reported  that  a  more  successful  result  has  been  obtained  by 
operating  upon  cellulose  of  a  naturally  more  open  texture 
as  it  occurs  in  peat  moss.  For  this  purpose  the  turf  is 
heated  to  115' — 120'  C.  with  dilute  sidphuric  acid  for  four 
or  five  hours  to  convert  the  cellulose  into  sugar,  and  when 
the  full  effect  has  been  produced  the  expressed  liquor  is 
fermented  with  yeast  and  afterwards  submitted  to  distilla- 
tion. It  is  stated  that  in  this  way  turf  is  likely  to  compete 
favourably  with  potatoes  as  a  source  of  alcohol,  1,000  kilos, 
of  dry  turf  yielding  from  62  to  63  litres  of  absolute  alcohol, 
while' 500  kilos,  of  potatoes  containing  20  per  cent,  of  starch 
yield  at  the  utmost  only  60  to  61  litres  of  absolute  alcohol. 


The  Preparation  of  Hasheesh.  Chem.  and  Drug.  43,  38. 
Majooni  is  prepared  from  tlie  leaves,  tops,  and  tender 
parts  of  the  plant  called  Cannabis  Indica  or  Sativa. 
Four  ounces  of  such  parts  of  the  plant  are  taken,  free 
from  unripe  fruit,  flowers,  or  impuritie.=.  They  are 
thoroughly  washed,  and  3  oz.  of  pure  butter  added  to  the 
leaves,'\vith  about  4  oz.  of  water.  All  these  ingredients  are 
put  together  in  an  earthern  pot  over  a  slow  tire.  The  water 
is  allowed  to  evaporate,  leaving  in  the  pot  the  buttered 
leaves,  which  are  now  strained  thiough  a  piece  of  muslin. 
The  strained  greenish  extract  is  removed  with  great  care, 
the  other  impurities  on  the  muslin  being  thrown  away. 
The  extract  is  then  washed  with  pure  water  twice.  In 
another  pot  about  16  oz.  of  sugar,  with  32  oz.  of  water,  and 
a  little  milk  are  boiled.  By  repeated  boiling  and  mixing  of 
milk  a  syrup  is  prepared.  '  'In  this  svTup,  the  greenish  oily 
extract  is  put;  and  bailed  on  a  slow  fire.  Some  now  add 
dha'ura  seeds,  others  nux  vomica  seeds  in  finest  powder. 
But  the  usual  practice  in  Bengal  is  ta  add  a  few  drops  of 
otto  of  roses,  or  a  few  grains  of  musk,  pawdered  cardamom 
seeds,  and  sometimes  a  minute  quantity  of  opium.  After 
boiling  half  an  hoifr,  the  idiole'  mass  is  poured  into  a  flat 
basin.  It  solidifies,  and  is  cut  into  cakes.  Sometimes  the 
best  ha.'ihccsh  is  sold  at  sixteen  rupees  a  seer,  but  usually  tl  e 
price  is  four  rupees.  Hasheesh  is  the  A.xn\nc  hashish,  which 
means  "  green,  intoxicating  liquor.' 
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The  Mainifacture  of  Soij  in  China.  Chem.  and  Drug.  43,  38. 
The  manufacture  of  soy  and  beancurd  is  one  of  the  most 
flourishing  industries  in  the  prefecture  of  Wenchow,  China. 
The  method  is  not  supposed  to  be  a  secret,  but  the  native 
manufacturers  do  not  encourage  inspection  by  foreigners. 
The  beans  used  in  the  industry  are  priucipallj-  white  beans 
from  Chinkiang.  Besides  these  little  else  is  required  than 
a  large  amount  of  salt  and  flour,  and  an  unlimited  supply 
of  fresh  water.  There  are  five  large  manufacturers  in 
Wenchow,  -who  work  under  licences  issued  by  the  provincial 
government,  and  (as  salt  is  a  Government  monopoly)  are 
subject  to  periodical  inspection  of  their  premises  by  excise- 
men. The  largest  manufacturer  at  Wenchow  takes  out  a 
licence  for  eight  salt  "  passes,"  each  pass  representing  368 
bags  of  85i'^  lb.,  or  2,243  ewt.  of  salt  every  year.  For  each 
"  pass  "  obtained,  the  manufacturer  is  permitted  to  setup 
30  vats,  to  each  of  which,  again,  are  annexed  two  feeding 
vats.  The  vats  are  arranged  at  the  bottom  of  a  reservoir  ; 
the  salt  is  stored  in  a  similar  reservoir  at  the  back  of  the 
premises,  where  it  is  allowed  to  stand  and  drain  for  one 
year,  Chinese  salt  being  mostly  uuclarified  sea-salt.  Each 
vat  is  provided  with  an  impervious  cover.  The  beans, 
having  been  carefully  washed,  are  placed  in  a  cauldron 
holding  133^  lb.  They  are  boiled  for  six  hours,  and  then 
simmered  and  cooled  through  another  18  hours.  The  broth 
is  drawn  otf  for  use  later  on  in  the  process,  while  the  mash 
is  mixed  with  flour  (apparently  wheat  flour)  to  the  extent  of 
213  lb.  of  flour  for  each  cauldron  of  mash.  The  resultant 
mixture  is  placed  in  large  shallow  baskets  of  bamboo, 
fitting  each  upon  a  wooden  frame.  These  frames  are  piled 
one  on  the  top  of  the  other  to  a  great  height,  and  are  left  in 
the  sun  for  five  to  eight  days.  When  the  mash  emits  a 
yellow  exudation  and  turns  yellow  it  is  ready  for  further 
manipulation.  It  is  now  placed  in  the  vats,  and  over  it  is 
poured  a  mixture  of  two  parts  of  salt  to  five  parts  of  water. 
To  this  clarified  brine  is  added  the  bean-broth,  and  with 
this  mixture  the  mash  (now  dry)  is  beaten  up,  and  left  to 
ferment.  As  it  dries  in  the  sun  the  process  is  repeated, 
and  so  on  throughout  the  hot  season  (say,  July  to  Septem- 
ber), care  being  taken  to  cover  the  vats  during  rain.  After 
three  months  or  so  a  yellow  oil  appears,  each  vat  producing 
about  667  lb.  of  the  o'il.  To  this  oil  are  added  2,400  lb.  of 
brine  (but  no  bean-broth)  thickened  by  10  per  cent,  of  salt, 
and  the  result  is  the  soj'  of  commerce.  Of  this  there  are 
six  grades,  the  prices  of  which  per  catty  (1^  lb.)  are 
respectively  96  cash,  80  cash,  56  cash,  40  cash,  24  cash, 
and  20  cash— 1,040  cash  to  the  dollar  (2s.  lOd.).  The 
soy  of  one  year  can  be  used  in  that  year,  but  it  is  considered 
always  better  to  give  it  a  second  summer's  fermentation. 


Ipecacuanha  Roof  and  Stems.  Chem.  and  Drug.  43,  8-1  • 
Ox  the  subject  of  ipecacuanha  stems  there  is  pharmaco- 
logical uncertainty  ;  the  question  of  the  emetine  estimation 
appears  to  be  much  in  want  of  authoritative  elucidation. 
The  following  are  some  figures  of  the  emetine  value  of 
ipecacuanha  as  given  by  various  recent  authors  :  — 


Per  Cent 

Ransom 

Average  of  10  samples  (fi-om  1  •  3  to  2 "3) 

1-G6 

Hooper 

Root  (E.I.) 

1-79 

,,      

Stem 

1-13 

„      

Leaves 

1-45 

Cripps 

"  Good  average  sample  " 

2-1— 2-2 

Merck 

■".. 

1-5-2 

Volatile  alk.  0'3  pins  emetine 

1-65-3 

Arndt 

0-G— 1-1 

Xaylor 

1-09 

Braithwaite   & 

Minimum  standard 

1-25 

Umney. 
Keller 

»                     » 

2-57 

Kottmayer 

Rio  root 

2-37 

„         .... 

Singapore  root 

2-22 

»          .  •  •  • 

Cartagena  root 

1-81 

Attfield 

Official  ipecacuanha 

1-75—2 

There  is  hardly  any  room  for  doubt  that  Mr.  Cripps's 
figures  of  2-1  to  2-2  per  cent,  as  the  average  emetine 
percentage  of  Brazilian  ipecacuanha  root  are  too  high.  It 
is  understood  that  certain  German  chemical  manufacturers, 
working  by  Cripps  and  Whitby's  process,  published  in  1889, 
obtain,  on  an  average,  barely  1  per  cent,  of  emetine  from 
commercial  ipecacuanha,  while  others,  using  the  lime 
process,  obtain  habitually  from  1  •  8  to  2-2  per  cent.  The 
want  of  any  simple  method  for  obtaining  crystallised  emetine, 
and  the  consequent  necessity  of  estimating  it  by  weighing  a 
precipitate  containing  emetine  plus  something  of  which  we 
know  little,  no  doubt  accounts  for  much  of  the  confusion 
which  prevails. 

PATENTS. 

Improvements  rehi'iuci  to  Bottles  or  Beceptacles  suitable  for 
Containing  Ethi/l  Chloride  and  for  Suppli/inc/  the  same 
for  Producini/  Ancesthesia.  J.  B.  Bengue,  Paris.  Eng. 
Pat.  10,293,  May  30,  1892. 

The  proposed  glass  bottles  terminate  in  a  neck  having  only 
a  capillary  opening  ;  the  neck  is  further  fitted  with  a  metallic 
ring  the  upper  part  of  which  is  sere  ^-threaded  and 
terminates  on  a  level  with  the  end  of  the  glass  neck.  A 
small  metallic  capsule  containing  a  washer  of  caoutchouc  or 
other  suitable  material  screws  on  to  the  metallic  neck-piece, 
and  the  washer  then  hermetically  seals  the  receptacle.  The- 
inventor  claims  that  by  inverting  tlie  bottle  filled  with  tho 
chloride  a  thin  jet  of  ethyl-chloride  suitable  for  producing 
local  aniesthesia  is  obtainable,  and  that  by  means  of  the 
cap  the  bottle  is  quickly  and  easily  sealed,  and  the  unused 
chloride  preserved. — L.  T.  T. 


Process  for  the  Separation  and  JRecovery  of  Benzole,, 
Alcohol,  Ether,  and  other  easily-volatile  Substances  from 
Air  or  other  Gas.  S.  Pitt,  S-atton.  From  C.  Heiuzerling, 
Frankfort-on-Maine,  Germany.  Eng.  Pat. 12,390,  July  4, 
1892. 

See  under  III.,  page  591. 


Improved  Means  and  Apparatus  for  rapidly  Cooling  and 
Congealing  liquids  on  Semi-liquids.  J.  O.  Spong,. 
London.     Eng.  Pat.  4984,  March  7,  1893. 

See  under  XVIII.,  page  615. 


Improvements  in  Pyroxyline  Solvents  and  Compounds.     L. 
Paget,  Newark,  U.S.A.     Eng.  Pat.  7277,  Apr.  8,  1893. 

This  invention  relates  to  new  series  of  solvents  for  pyroxy- 
linei.  The  patentee  claims  to  have  discovered  that  by 
distilling  mixtures  of  primary  alcohols  (not  necessarilj' 
themselves  solvents  of  pyroxyline)  with  sulphuric  acid  and 
a  suitable  organic  acid,  (such  as  acetic  or  salicylic  acid),, 
mixed  compound  ethers  are  produced  which  are  exceedingly 
good  solvents  and  diluents  of  pjToxyline,  and  moreover  are 
different  from  simple  mixtures  of  the  corresponding  com- 
pound ethers.  Thus,  for  instance,  when  25  parts  by  weight 
of  ethyl  alcohol,  25  to  20  parts  of  amyl  alcohol,  25  parts  of 
sulphuric  acid,  and  12^  parts  of  acetic  acid  are  heated 
together  and  distilled  a  product  is  obtained  which  is  an 
exceedingl}"  good  solvent  for  pyroxyline  and  is  moreover- 
distinct  in  its  properties  from  a  mixture  of  ethyl  and  amyl 
acetates. 

Similarly  he  claims,  by  the  etherification  of  mixtures  of 
two,  three,  or  more  primary  alcohols  by  means  of  sulphuric 
acid,  to  produce  substances  of  good  solvent  power  and 
differing  from  mixtures  of  the  corresponding  simple  ethers^ 
If  these  products  are  again  distilled  with  glacial  acetic  acid,, 
or  with  a  mixture  of  sulphuric  acid  with  a  suitable  organic 
acid,  another  new  series  of  solvents,  and  diluents  of 
solutions,  of  pyroxyline  is  obtained. 

By  careful  selection  of  the  alcohols  and  acids  employed 
the  properties  and  volatility  of  the  products  may  be  modified, 
and  varied  as  desired. — L,  T.  T. 
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XXI.-PHOTOaRAPHIC  MATERIALS  AND 
PROCESSES. 

Iinpioitiiuntu  ill  I'l/m.i  i/liuc  Solicnls  and  C.nnp  tiinus.     L. 
Taget,  Xewaik,  1"..>?.A.     Eng.  Pat.  7277,  April  8,    1803. 

See  under  XX.,  page  620. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

The  Annual  Report  (Seventeenth)  of  Her  Majesty's 
Inspectors  of  Explosives  Jor  1892. 

i  From  this  report  it  is  seen  that  no  modification  of  the 
existing  law  has  been  made  during  the  year,  and  onl}-  two 
deaths  from  accident  during  manufacture  have  occurred. 

The  total  number  of  factories  now  licensed  is  129,  an 
increase  of  four  on  the  previous  year.  The  inspectors 
report  that  the  condition  of  all  the  factories  was  satisfactory. 
A  few  new  explosives  have  been  placed  on  the  list  of 
authorised  explosives,  but  they  exhibit  no  strikingly  new 
departure  as  they  are  modifications  or  slight  variations  of 
previously  existing  explosives,  lieferriug  to  the  regulations 
on  the  subject  of  electric  lighting  of  factories,  published  in 
the  last  annual  report,  the  inspectors  have  made  some 
modifications  and  slight  relaxations  of  the  precautions  then 
laid  down  as  the  result  of  observation  and  discussion  of  the 
arrangements  adopted  in  several  factories. 

The  package  and  conveyance  of  explosives  in  this  country 
has,  on  the  whole,  been  very  satisfactory,  but  as  an  instance 
of  criminal  folly  in  this  respect  it  is  narrated  in  the  case  of 
some  explosives  sent  from  a  continental  country  to  the 
Transvaal  that  "  the  practice  was  to  send  what  was 
practically  dynamite  in  buik  as  "  guhrimpregnie,"  and  a  very 
tiiin  and  therefore  highly  dangerous  blasting  gelatin  as 
'•  cellulose."  These  substances  were  imported  as  '■  raw 
materials."  The  amount  of  foreign  nitroglycerin  compounds 
suitable  for  blasting  purposes  imported  during  the  year  was 
856,668  lb.,  an  increase  on  1891,  but  a  falling  off  from  the 
average  of  previous  years.  Some  foreign  makers  experience 
difficulty  in  producing  gelatinous  preparations  up  to  the 
high  standard  insisted  on  in  this  country.  Dr.  Dupre  in 
his  report,  which  is  given  in  full,  refers  to  the  diminution  of 
the  number  of  samples  of  dynamite  Xo.  1  examined,  and 
the  increase  of  the  number  of  gelatinous  preparations,  and 
he  also  states  that  judged  by  the  number  of  samples 
blasting  gelatin  is  giving  place  to  gelatin  dynamite.  It 
having  been  alleged  that  accidents  had  occurred  through 
combs  and  buttons  made  of  celluloid  or  xylonite  taking 
fire  while  the  wearer  stood  in  front  of  a  fire,  Dr.  Dupre  made 
some  experiments  on  this  subject  and  concludes  that 
"  celluloid  buttons  constitute  no  danger  unless  the  wearer 
stand  so  close  to  the  fire  that  the  dress  would  be  in  danger 
even  without  the  presence  of  the  buttons."  The  number  of 
accidents  by  fire  or  explosion  of  which  the  department  has 
had  cognisance  during  the  year  was  149,  causing  28  deaths 
and  injuring  126  persons.  Of  these  numbers  gunpowder  is 
responsible  for  14  killed  and  35  injured,  and  nitroglycerin 
compounds  for  9  killed  and  33  injuied.  In  regard  to  the  two 
deaths  which  resulted  from  explosion  during  manufacture, 
it  is  pointed  out  that  this  was  among  10,000  persons 
employed  in  the  manufacture  of  explosives.  Three  fatal 
accidents  have  now  occurred  of  poisoning  by  fumes  of 
dinitro  benzene  or  by  the  incautious  handling  of  it  during 
its  manufacture  into  an  explosive.  Dr.  Dupre  and  Captain 
Hamilton  P.  Smith  conducted  an  inquiry  into  this  matter  and 
extracts  from  their  report  are  given  embodying  the  main 
recommendations  they  suggest  to  prevent  its  poisonous 
effects. 

As  in  former  years  a  brief  account  is  given  of  the  more 
interesting  foreign  explosions  which  have  come  under  the 
notice   of   the   department.     In   one  which  occurred  at  a 


I  factory  near  San  FranciKco  about  20;),000  lbs.  of  nitroglycerin 
!  explosive  are  considered  to  liave  exploded.  There  v.tie  five 
■  separate  explosions,  the  fir.st  originating  ia  the  nitrating 
house  and  spreading  finally  to  two  magazines.  Much 
damage  was  done  to  glass  in  San  Francisco,  di.stant  15  miles 
'  across  the  bay. 

)  The  only  serious  outrage  peri)etrated  with  explosives 
at  home  occurred  im  Christmas  Eve  in  Dublin.  Abroad, 
however,  the  past  year  wis  remarkable  for  the  numb. rand 
grave  character  of  the  outrag'?s  accomplished  or  atteaipted. 
Xotice  is  also  taken  of  the  more  important  accident r  with 
petroleum.  Iteference  is  made  to  some  interesting  experi- 
ments which  were  witnessed  at  \Voolwich  "  to  ascerlaia  the 
effect  of  burning  large  quantities  of  cordite  under  ^uch 
conditions  of  quasi-confinement  as  would  exist  if  a  fire  took 
place  in  a  light  roofed  masonry  building  such  as  is  u^ed 
for  the  cordite  drying  houses  at  Waltham  Abbey."  2,500  lb. 
of  cordite  were  placed  on  trays  in  a  building  19'  C  <  12'  6", 
and  after  having  been  h?ated  to  100' — 120'  F.  for  several 
days  the  cordite  was  ignited  by  an  electrical  fuse.  "  There 
was  no  explosion  in  the  ordinary  sense  of  the  word  but  a 
very  rapid  outburst  of  an  intensely  bright  yellow  flame  .vhich 
lasted  for  about  seven  seconds."  The  debris  was  not  carried 
far  being  practically  within  a  circle  of  some  12  yards  radius. 
Altogether  the  results  were  regarded  as  satisfactory  and 
tending  to  establish  that  '•'  there  exists  with  regard  to  cordite 
a  very  much  larger  margin  of  safety  under  all  ordinary  (or 
even  under  some  extraordinary)  conditions  tiian  exist  in  the 
case  of  most  other  explosives." — W.  M. 


I     Bed  Phosphorus.     J.  W.   Retgers.     Zeits.  Anorg.  Chem. 
!  3,  339. 

j  Phosphorus  in  this  condition  is  not  amorphous  but 
I  crystalline.  This  has  been  ascertained  by  the  use  of  the 
•  polarisation  microscope.  On  account  of  the  very  high 
I  refractive  power  of  the  particles  the  optical  examination 
I  must  be  made  in  a  medium  that  is  also  of  high  refractive 
1  power,  and  eventually  methylene  iodide  was  selected  for 
[  the  purpose.  The  crystalline  system  has  not  been  deter- 
!  mined,  but  it  is  probably  the  hexagonal.  The  fact  that 
!  ordinary  yellow  phosphorus  is  converted  into  the  red 
!  modification  under  the  influence  of  sunlight  is  in  accord 
:  with  the  crystalline  character  of  red  phosphorus,  since  there 
is  by  such  means,  no  known  instance  of  a  conversion  from 
I   the  crystalline  into  the  amorphous  state. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPABATUS,  ETC. 

Some  New  Forms  of  Apparatus.  E.  B.  Voorhees  and 
L.  A.  Voorhees.  Jour.  Anal,  and  App.  Chem.  7> 
121—128. 

The  apparatus  described  were  devised  by  the  authors  and- 
are  used  in  the  laboratory  of  the  Xew  Jersey  State 
Agricultural  Experiment  Station. 

A  water  oven  for  drying  in  hydrogen. — The  method  for 
determinations  of  moisture  in  cattle  foods,  as  adopted  by 
the  American  Association  of  Official  Agricultural  Cheiaists. 
requires  the  drying  of  the  substance  for  five  hours,  at 
100°  C.  in  a  current  of  dry  hydrogen.  Fig.  1  is  a  drawing 
of  the  apparatus  used  by  the  authors.  The  cylindrical 
tank  A,  of  copper,  forms  the  outer  wail  of  the  bath  and 
holds  the  boiling  water ;  it  is  9  inches  high.  The  inner 
vessel  B,  also  of  copper  and  cylindrical,  is  6  inches  in 
diameter,  and  1\  inches  high.  It  fits  inside  A  and 
the  top  of  the  annular  space  between  the  two  vessels 
is  closed  by  the  flange  .r.  The  bottom  of  B  when 
placed  inside  A  is  just  4^  inches  from  the  boltoai  of 
A.     B  is  held  down  in  position  by  slot  fastenings,  one  of 
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whijh  is  shown  at  s.  B  is  closed  by  a  lid  c,  which  screws 
down  upon  an  india-rubber  gasket.  The  brass  handles  in 
the  lid  at  /'/"  are  tc  facilitate  the  operation  of  screwing  the 
lid  on  and  off ;  at  /;  a  thermometer  may  be  inserted  ;  at 
h  h  are  tlu  openings  for  the  passage  of  the  hydrogen,  one 
through  the  lid,  and  the  other  through  the  side  near  the 
bottom  by  means  of  the  tube  e.  At  .r  is  an  opening  in  the 
flange  n  to  allow  of  the  steam  escaping  from  the  boiling 
«-ater  in  the  annular  space  between  A  and  B. 

f  iff.  1. 


Inasmuch  as  the  fat  must  subsequently  be  extracted 
from  the  dried  samples,  the  substances  are  dried  in  fat 
extraction  tub6s.  These  are  of  |-inch  glass-tubing,  5.t  in. 
long,  capped  at  the  end  with  fine  copper  gauze  upon 
which  a  plug  of  asbestos  is  laid  in  the  same  manner  as 
in  the  Goo:li  cnicible.  The  tubes  are  held  upright  in  a 
rack  which  lits  inside  B.  Water  from  a  reservoir  con- 
stantly drop%  into  h  from  the  tube  t,  and  any  excess  over 
the  amount  evaporating  escapes  by  the  overflow  d  d.  At 
the  expiration  of  the  time  of  drying,  the  bath  and  its 
contents  are  rapidly  cooled  whilst  the  current  of  hydrogen 
is  miintained,  by  allowing  cold  water  to  flow  into  the 
annular  space  through  the  steam  escape  n.  After  cooling, 
the  samples  may  be  removed  and  placed  under  a  bell-jar, 
until  the?  hydrogen  has  diffused,  and  may  then  be  weighed. 

A  constant  supply  of  hydrogen  is  secured  by  the 
.arrangement  shown  in  Fig.   -■     This   consists  of  a  Kipp 


Fio-.  2. 


©^ 


■to  the  drxerv 


generator  conaected  with  two  bottles  each  of  a  capacity  of 
two  litres.  At  the  start,  bottle  No.  1  is  filled  with  water 
to  displace  3,11  the  air.  As  soon  as  the  generator  is 
delivering  hydrogen  free  from  air,  the  pinch  cock  at  a 
is  opened  ;  the  hydrogen  then  forces  the  water  in  bottle 
2\o.   1  over   into  Xo.   2.      When   Xo.  1   is   nearly  full  of 


hydrogen  the  pinch  cock  a  is  closed,  and  the  supply  of 
hydrogen  is  taken  to  the  drying  apparatus  in  the  usual 
manner  direct  from  the  generator.  As  soon  as  the  acid  in 
the  hitter  begins  to  lose  its  efficiency,  bottle  Xo.  2  is  placed 
in  a  higher  elevation  than  Xo.  1,  thus  putting  the  hydrogen 
in  Xo.  1  under  pressure.  The  stopper  h  is  then  inserted, 
pinch  cock  a  is  opened  and  cock  c  is  opened.  The  gas  in 
X^o.  1  now  supplies  the  current  through  the  drying  bath, 
and  at  the  same  time  helps  to  force  out  the  spent  acid  from 
the  Kipp,  whilst  the  stopper  b  prevents  any  movement  of 
the  contents  of  the  upper  bulb.  The  tubes  are  made  of 
small  calibre  so  that  the  bottle  can  be  filled  without 
diminishing  the  current  through  the  water-oven.  Before 
passing  into  the  water-oven  the  hydrogen  is  dried  by 
bubbling  through  four  separate  portions  of  sulphuiic  acid. 

Apparatus  for  fat   extraclion. — Fig.  3   is   a   drawing  of 
this  apparatus.     Its  main  feature  is  an    arrangement  by 


which  the  cups  of  water  in  which  the  flasks  are  immersed 
together  with  the  burners  under  them  for  heating  the  water 
can,  after  individual  adjustment,  be  all  raised  or  lowered 
together.  The  condensers  are  of  iron  piping  \\  in.  in 
diameter,  closed  at  the  ends  with  rubber  stoppers  perforated 
to  admit  the  passage  of  the  glass  tubes.  Thej'  are  all 
connected  together  by  iron  piping  of  |-in.  diameter,  and 
a  single  stream  of  water  supplies  all  the  condensers. 

A  bath   for  the    digestion  of  phosphates  in   ammonium 
citrate. — The  wooden  frame  a.  Fig.  4,  fits  loosely  inside 

Fiff.  4. 


a  rectangular  copper  tank  18  in.  long,  12  in.  wide,  and 
o  in.  deep,  in  which  water  is  heated  b}'  a  Bunsen  burner 
beneath  the  tank.  The  board  b,  also  of  wood,  fills  the  open 
space  inside  the  frame  a;  it  is  12|  in.  long  and  Gi-  in. 
wide,  and  both  frame  and  board  are  an  inch  thick,  and 
float  upon  the  water  in  the  tank.  The  dimensions  given 
are  for  the  wooden  pieces  when  swollen  by  the  water. 
They  are  then  of  sufficient  weight  to  keep  immersed  12 
flasks  each  of  150  cc.  capacity,  two-thirds  full  of  ammonium 
citrate  solution.  The  flasks  are  fitted  into  the  slots  in  the 
frame  a.  The  temperature  is  observed  by  means  of  a 
thermometer  inserted  through  a  hole  in  b.  The  covering  of 
the  entire  surface  of  the  water  with  a  non-conducting 
material,  maintains  the  required  temperature  for  half  an 
hour,  almost  without  assistance. 
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Pipettes    of  Special  Volume  for   the    Simplification   of 

(Jdlculalioiis. — Siicli  pipettes  arc  used  in  tliis  laboratory  in 
the  estimation  of  phosphorie  aeitl  potasli  and  chlorine. 
Definite  weights  of  the  substances  are  taken,  and  their 
solutions  are  made  nj)  to  definite  voliiinc^s.  'i'hc  jiipettes 
■are  then  constructed  to  deliver  a  volume  oi  the  solutions 
-containing  an  amount  of  the  original  substance  eciual  to  the 
•conversion  factor  divided  by  an  integer,  ■which  latter,  by 
cancellation,  becomes  the  niuhiplier.  'J'hus,  if  the  solution 
of  2  grms.  of  material  be  diluted  to  200  cc.  and  ()3''JC.">cc. 
(practically  64  cc.)  be  measured  off  for  the  determination 
of  the  total  phosphoric  acid,  theaetuul  weight  of  magnesium 
pyrophosphate  obtained  only  needs  the  decimal  point  moved 
two  places  to  the  right  to  read  per  cent.  (6'{*9G.')  being  the 
conversion  factor  of  magnesium  pyrophosphate  into  phos- 
phoric acid). 

A  Means  of  y'laiisferriiirj  Wash    Soluliuns. — The  tube 
I/,  h,  Fig.  5,  is  kept  full  and  gently  overflowing  with  water 

Fig.  5. 


by  connection  at  a  with  the  town  water  s'lpply,  the  excess 
being  conducted  to  a  sink  through  the  pipe  c,  d.  When 
•the  cock  t'  is  opened  the  tube  <t,  b,  tends  to  empty  itself  into 
the  large  bottle  F,  which  at  the  start  is  full  of  air.  The 
air  in  F  is  consequentlj-  under  pressure  to  a  degree  deter- 
mined by  the  height  of  the  column  of  water  in  a,  /;,and  the 
pressure  under  which  it  is  flowing  out  at  h.  This  com- 
pressed air  is  conducted  by  |^-inch  lead  piping  to  various 
convenient  parts  of  the  laboratory  where  any  wash-bottle 
with  the  customary  short  and  long  tubes  may  be  attached 
by  its  short  tube,  and  the  wash  water  delivered  through  a 
nozzle.  In  the  laboratory  of.  the  authors  the  bottle  used 
is  one  large  enough  to  suffice  for  half  a  day's  continuous 
use,  after  which  the  water  is  allowed  to  drain  into  the  sink 
by  opening  the  cock  h. — H.  S.  P. 


Porous  Earthenware   Fil/crs  and  their  Use  in  Chemical 
and  Bacteriological    Latjoralnries.       W.    Pukall.       Her. 
•     1893,26,1159—1172. 

Porous  earthenware  has  long  been  in  use  as  a  straining 
or  filtering  material  for  certain  purposes,  the  porosity  being 
sometimes  increased  by  mixing  with  the  clay  carbonaceous 
or  organic  pulverulent  material,  subsequently  burnt  off 
during  the  firing  of  the  goods.  ,\.s  a  rule  this  operation  is 
not  carried  very  far,  so  that  a  comparatively  soft  product 
results,  hard  burnt  material  being  much  less  frequently 
employed.  The  author  finds,  however,  that  thoroughly 
hard-burnt  unglazed  filters  answer  better,  especially  when 
made  of  a  particular  porcelain-like  composition  of  kaolins 


of  various  kinds.  A  flask-shaped  vessel  of  this  special 
ware  is  the  most  convenient  for  use ;  it  allows  gases  to 
diffuse  through  readily,  although  they  will  i:ot  pass  en 
masse  through  the  walls;  aqueous  fluids,  on  the  other  hand, 
readily  pass  through  the  pores,  especially  when  some 
dillerenee  of  pressure  exists  between  the  inside  and  outside. 
Mercury  does  not  pass,  even  under  2-5  atmospheres 
pressure.     Fig.  1    illustrates  these  properties  :    the  flask  a 

Fig.  1. 


is  provided  with  a  cork  fitting  air  tight,  through  which 
passes  the  exit  tube  t>,  leading  into  the  closed  bottle  c  con- 
taiuing  water.  .Starting  with  the  flask  perfectly  dry,  on 
immersing  it  in  a  beaker  of  water  c,  this  fluid  passes  through 
the  walls  so  rapidly  that  the  air  in  c  becomes  c.>nsiderably 
compressed  ;  a  small  fountain  is  consequently  developed, 
the  water  in  c  being  forced  out  through  the  delivery  jet  d. 

The  special  composition  finally  arrived  at  after  various 

experiments  made  in  order  to  obtain  the  best  result  is  so 

hard,  after  being  thoroughly  burnt,  as  not  to  be  scratched  by 

steel,  and  is  strong  enough  to  resist  wear  and  tear  much  better 

than  soft  earthenware  goods  such  as  terra  cotta  and  the  like 

materials.      It  is  not  attacked  by  acids  or  alkalies,  whether 

in  concentrated  or   dilute  solution,  whether  hot  or  cold ; 

whilst  sufficiently  porous  to  allow  of  pretty  rapid  passage 

of    watery    fluid,    it    will   retain    very    finely   divided   or 

gelatinous   precipitates,   such   as   the    hydroxides  of    iron, 

•■   aluminium,  and  magnesium  ;  barium  sulphate  precipitated 

'   cold ;    zinc,    manganese,    and    tin    sulphides,    &.c.      Milk 

\   furnishes   a  perfectly  clear   effluent  when  placed  inside  a 

:   "  balloon  filter  "  of  the  kind,  the  oil  particles  being  retained, 

1  whilst  a  watery  fluid  exudes.     Similarly,  starch-paste  yields 

I  a  crystal-clear  filtrate.     In  such  cases  filtration  is  greatly 

!  accelerated  by  connecting  the  interior  of  the  porous  flask 

'   with  a  water  air  pump  or  other  means  of  exhaustion,  and 

;   immersing    the   flask   in   the   liquid   to   be    filtered.      The 

arrangement  shown  in  Fig.  2  is  convenient,  the  filter-flask 


a  being  placed  inside  the  beaker  d,  and  corine;ted  with  the 
filtrate  reservoir  c  by  the  tube  I).  This  reservoir  is 
exhausted  by  connecting  the  outlet  of  c  with  a  filter-pump, 
&e. ;  the  stopcock  e  is  then  closed,  and  the  whole  left  to 
itself  for  some  time,  e.g.,  overnight.  Precipitated  sub- 
stances may  be  thus  collected  and  washed  with  facility,  the 
crust  of  washed  substance  that  forms  round  the  flask  being 
usually  detachable  with  ease.  When  employed  for  rendering 
turbid  fluids  clear  (^e.g.,  drinking  water),  the  diminution  in 
permeability  brought  about  by  the  accumulation  of  solid 
particles  is  mostly  removeable  by  scrubbing  the  outer 
.surface  with  sand,  &c.  The  rapidity  with  which  clear 
water  traverses  the  walls  is  indicated  by  the  following 
figures ;  three  sets  of  fiye  filters  each  were  examined,  each  set 
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havicg   the   capacity  of   50,  135,  aud    1,000   ccs.   respec- 
tively :  — 


Rate  in  ccs.  per  Hour. 


rilasimum.  Minimum.  Average. 


1st  set  

5,100 

9,0J2 

31,200 

4,680 
8,118 
28,020 

4.875 

2nd  , 

8,623 

3rd  „    

29,628 

Fig.    3   represents  an  automatic    tiltration  arrangement 
■whereby   filtration  under   slightly   diminished   pressure    is 

Fig.  3. 


eSected,  the  filtered  liquid  heing  drawn  ofE  from  the  reservoir 
(/  from  time  to  time  by  the  cock  e. — C.  R.  A.  W. 


A    Reliable    Glass    Interceptor  for   DistiUinq    Purposes. 
M.  Miiller.     Zeits.  angew.  Chem.  1893,  229—230. 

The  author  recommends  this  equivalent  to  a  catch-box 
represented  in  the  accompanying  sketch  as  absolutely 
reliable  in  cases  where  particles  of  n  boiling  liquid  might  be 
spirted   over   and  be  carried  along  with  vapours  into   the 


distillate.  This  apparatus  has  been  found  especially  useful 
for  the  nitrogen  determinations  according  to  Kjehldahl's 
process. — J.  L. 


Rise  of  Salt  Solufions  in  Bibulous  Paper.     E.  Fischer  and 
E.  Schmidmer.     Annalen,  1S92,  272,  156—169. 

ScHoxBEix  has  shown  (Pogg.  Anuulen,  114,  275)  that 
when  bibulous  paper  is  moistened  with  an  aqueous  solution 
a  separation  of  the  water  and  dissolved  substance  takes 
place,  the  water  rising  more  quickly  than  the  dissolved 
substance  and  to  a  relative  height  Vt-hich  varies  with  the 
nature  of  the  substance.  These  observations  have  been 
made  use  of  for  analytical  purposes ;  for  example,  the 
detection  of  various  colouring  matters  (see  Bailey,  J.  Chem. 
Soc.  1878,  i.  304  ;  Lloyd,  Chem.  News,  37,  211  ;  Goppels- 
roder,  this  Journal,  1889,  569—570). 

Schoubein  ascribes  the  phenomenon  to  capilarit}',  whilst 
Ostwald  (Lehrbuch)  compares  the  action  of  bibulous  paper 
to  that  of  porous  carbon,  and  it  is  impossible  to  deny  that 
many  colouring  matters  have  an  affinity  for  cellulose.  This 
is  not  the  case,  however;  with  simple  inorganic  compounds, 
and  the  author's  experiments  support  the  hypothesis  that 
the  separation  is  here  chiefly  conditioned  by  the  difference 
of  velocity  of  diifusion  of  the  substances.  Diffusion 
phenomena  of  all  liquids  which  moisten  bibulous  paper  can 
be  observed  in  this  manner  equally  well  as  with  the  aid  of 
membranes. 

The  apparatus  employed  was  a  glass  tube  70  cm.  long 
and  2  cm.  wide,  in  which  were  placed,  horizontally,  six 
cylindrical  rolls  of  bibulous  paper,  previously  treated  with 
hydrochloric  aud  hydrofluoric  acids.  The  length  of  each- 
roll  was  10  cm.,  and  the  rolls  were  so  placed  as  to  be  in 
close  contact  with  the  walls  of  the  tube.  The  tube  was  now 
dipped  into  the  solution  at  a  depth  of  a  few  centimetres, 
and  there  kept  in  a  vertical  position,  at  the  ordinary  tem- 
perature, until  the  fifth  roll  was  thoroughly  moistened,  which 
was  generally  the  case  at  the  end  of  three  or  four  days. 
The  tube  was  then  broken  at  the  points  of  junction  of  the 
rolls,  and  the  rolls  extracted  with  the  solvent  emploj^ed  aud 
the  amounts  of  dissolved  substance  determined  in  the 
extracts.  Generally  the  experiments  show  that  the  more 
diffusible  a  substance  is  the  more  rapidly  does  its  solution 
rise.  The  double  salts  of  mercuric  chloride  with  sodium  and 
lithium  chlorides  are  dissociated  by  water  but  not  by  alcohol, 
^lercuric  ammonium  chloride  is  not  dissociated  by  either 
solvent.  The  salts  Xa(XHJH  PO^  +  4H.0  :  KCXAgCX  ; 
and  Rochelle  salt  do  not  dissociate  in  aqueous  solution.  The 
compound  of  dextrose  and  sodium  chluride  2Cf^i.X)(,  +  NaCI 
is,  however,  partially  dissociated.  Naphthalene  picrate 
seems  not  to  undergo  dissociation  in  alcohoHc  solution. 

—A.  R.  L. 


INORGANIC  CHEMISTRY.— QUALITATl VE. 

The  Detection  of  Empyreumatic  Matter  in  Ammonium 
Chloride.  O.  Schobert.  Pharm.  Zeit.  1892,  397.  From. 
Pharm.  Centralhalle,  33,  403. 

When  1  cc.  of  a  solution  of  potassium  permanganate  is 
added  to  50  cc.  of  a  5  per  cent,  solution  of  ammonium 
chloride,  the  red  colour  ought  to  remain  permanent  for  at 
least  10  minutes,  if  the  ammonium  chloride  is  free  from 
empyreumatic  matters. — J.  S. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Absorption  Bulb  for  Sulphur  Determinations.     J.  K.  Mac* 
kenzie.     Jour.  Anal,  and  App.  Chem.  7,  134. 

The  annexed  figure  of  the  apparatus  explains  itself.  The 
absorption  bulb  is  intended  to  be  used  for  the  determination 
of  sulphur  in  iron  and  steel,  by  evolution  of  the  sulphur  as 
sulphuretted  hydrogen,  which  is  allowed  to  bubble  through 
a  liquid  placed  in  the  bulb  that  will  retain  this  gas.  After 
the  whole  of  the  sulphuretted  hydrogen  has  been  evolved, 
by  opening  the  stop-cock,  the  liquid  is  run  out  of  the  bulb- 
into  a  beaker  or  flask,  placed  underneath  the  delivery  tube 
attached  to  the  bottom   of  the  bulb,  and  the  bulb  is  then 
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rinsed  out   with   water.     After  recharging  the   bulb    with 
ubsorbiug  li<iuiil  .iiiotlier  deteiTnination  of  sulphur  civn  be 


-■* 

■    AhsorptiDn.  tube 

at   once   started    without  any   time   having   been   lost    in 
removing  the  apparatus  from  its  stand  and  replacing  it. 
— H.  S.  P. 

Neiv  Method  of  Dcfennining  Moisture  in  Walls.     Arch.  f. 

Hyg.  1892, 14,  1243. 

See  under  XVIII.,  page  616. 


Bromine  IMethod. 


Hydrogen 
Peroxide. 


Sidplnu-  in  Residue. 


Percent. 
A.  Sulphur  found...  O'OrO 


Per  Cent. 
0-071 


Duplicate 0-071  0-067 

B.  Sulphur  found...  0-2-21  j 
Duplicate 0-216 


Traces  only. 

^'il 
Nil 
Xil 


Uydrochloiic  Acid  of  sp.  gr.  1  •  10. 


Estimation  of  Sulphur  in  Iron  by  the  SuJpJiuretted 
Hydrogen  Method.  W.  Schindler.  Zeits.  ang.  Chem. 
1893,  11. 
According  to  C.  Meineke  (this  Journal,  1S88,  643)  when 
sulphur-containing  iron  is  treated  with  hydrochloric  acid, 
the  whole  of  the  sulphur  present  is  not  converted  into 
sulphuretted  hydrogen,  as  is  usually  supposed,  but  a  more 
or  less  considerable  fraction  remains  in  an  insoluble  form  in 
the  generating  flask,  and  may  be  obtained  by  suitably 
treating  the  insoluble  residue.  On  the  other  hand, 
Hattensauer  found  that  the  correction  necessary  when 
only  the  evolved  sulphuretted  hydrogen  was  determined,  in 
order  to  allow  for  sulphur  in  the  insoluble  residue,  was 
practically  unappreciable.  The  author  finds  that  if  the 
hj'drochloric  acid  used  be  sufficiently  strong  (sp.  gr.  1-1 9) 
all  the  sulphur  present  is  eliminated  as  sulphuretted 
hydrogen,  even  with  a  white  iron  containing  0-09  per  cent, 
of  copper ;  whereas  if  acid  of  only  about  half  that  strength 
(sp.  gr.  1-10)  be  employed  (as  was  done  by  Meineke)  a 
sulphur-containing  residue  is  left  undissolved.  The  sulphur 
was  determined  in  the  evolved  gases  by  passing  through  a 
washing  bottle  containing  bromine  dissolved  in  strong 
hydrochloric  acid,  and  then  through  another  containing 
hydrobromic  acid  ;  the  solution  was  evaporated  to  dryness 
with  a  little  caustic  soda  and  the  sulphate  present  precipi- 
tated by  means  of  barium  chloride.  Or,  the  sulphuretted 
hydrogen  evolved  was  oxidised  by  means  of  an  ammoniacal 
solution  of  hydrogen  peroxide.  The  following  figures  were 
obtained  in  various  trials  with  two  samples  of  iron, 
A  and  B  :— 

Hydrochloric  Acid  of  sp.  gr.  1  •  19. 


A.  Sulphur  found...  0"04S 
Duplicate O-iilS 

B.  Sulphur  found...  0-14!t 
Duplicate 0-157 


0-04S 
0 


■"*^  ")  Residue' 

.,„^  f     much 

} 


sidues  contained 
sulphur. 


— C.  l\.  A.  W. 


Analysis  of  Cliromite.     K.  Waller  and  II.  T.  Vulte.    School 
of  Mines  Quarterly,  13,  22.5. 

The  methods  previously  described  for  the  valuation  of 
chromite  (more  or  less  pure  FeO,  CrjO;;)  are  of  two  kinds: 
th(jse  where  liquid  reagents  are  used  as  solvents  (boiling 
nitric  acid  and  KCIO;,;  bromine  water  at  130' — 170'"'; 
sulphuric  acid  at  200"  in  sealed  tubes)  ;  and  those  where 
fusion  is  used  (acid  potassium  fluoride :  alkaline  bisul- 
phates  ;  caustic  alkali  and  lime ;  alkaline  carbonate  and 
borax,  with  or  without  nitrate  ;  and  analogous  fluxes  being 
employed).  The  authors  obtain  satisfactory  results  by 
proceeding  as  follows,  test  analyses  being  made  with 
numerous  mixtures  of  rich  chromite  (.57  per  cent,  chromic 
oxide)  mixed  with  varying  quantities  of  iron  and  manganese 
ores. 

From  0  •  .5  to  1  grra.  is  fused  in  a  platinum  dish  with. 
5 — 6  times  its  weight  of  Dittmar's  flux  (mixture  of  3  parts 
mixed  potassium  and  sodium  carbonates,  and  2  parts  borax 
glass,  the  carbonates  being  approximately  in  molecular 
proportions,  106 — 138).  The  melt  is  dissolved  in  water 
and  the  insoluble  part  tested  with  hjdrochloric  acid,  in 
which  it  should  dissolve  complete!}' ;  if  black  grains  of 
undecomposed  ore  are  left,  they  are  fused  over  again  with 
fresh  flux.  The  filtered  watery  solution  is  evaporated  to 
dryness  with  ammonium  nitrate,  added  until  no  more 
ammonia  is  evolved ;  the  residue  is  moistened  with  a  few 
drops  of  nitric  acid  and  heated  till  dry,  and  then  dissolved 
in  water  containing  a  little  nitric  acid ;  this  treatment  causes 
manganese  to  separate  as  MuOo,  whilst  alumina  is  precipi- 
tated as  hydrate,  which  by  the  prolonged  heating  becomes 
practically  insoluble  in  nitric  acid  ;  the  last  treatment  with 
nitric  acid  and  heating  renders  all  silica  insoluble,  so  that 
finally  only  alkaline  chromate  and  nitrate  arc  dissolved  by 
the  acidulated  water.  The  chromate  is  then  reduced  by 
adding  sulphurous  acid  (or  ammonium  sulphite  solution) 
and  hydrochloric  acid,  and  boiling  till  all  excess  of  SO^  is 
expelled ;  finally  ammonia  is  added  and  the  whole  boiled,  to 
precipitate  chromium  hydroxide  ;  this  is  facilitated  by  the 
addition  of  a  little  ammonium  sulphide.  The  precipitate 
carries  down  alkalies,  so  that  it  cannot  be  directly  weighed, 
but  must  be  dissolved  in  hydrochloric  acid  after  washing, 
and  reprecipitated  by  boiling  with  ammonia,  at  least  once. 
If  the  final  precipitate  contain  alkali,  not  only  is  error 
introduced  from  this  cause,  but  further,  during  ignition 
chromate  is  apt  to  be  formed  by  oxidation,  causing  additional 
error  in  excess. — C.  R-  A.  W. 


The    Volumetric   Estimation    of   Zinc.      B.    C.    Hinman. 

School  of  Mines  Quarterly,  14,  1892,  40—47. 
The  author  has  investigated  the  method  of  Von  Schultz 
and  Low,  which  has  a  vogue  in  the  United  States  for  the 
commercial  estimation  of  zinc  in  its  ores,  and  has  intro- 
duced certain  modifications  which  are  claimed  to  be 
advantageous.  The  Von  Schultz  and  Low  method  depends- 
on  the  volumetric  estimation  of  zinc  by  means  of  potassium 
ferrocyanide,  and  its  details,  as  far  as  they  are  essential 
to  the  author's  process  are  as  follows : — A  solution  of 
potassium  ferrocyanide  is  prepared  by  dissolving  44  grms. 
of  the  salt  in  one  litre  of  water ;  it  is  standardised  on  a 
solution  of  200  mgrms.  of  pure  zinc  oxide  in  10  cc.  of  pure 
hjdrochloric  acid  to  which  7  grms.  of  pure  ammonium 
chloride  ai-e  added,  together  with  about  100  cc.  of  boiling 
water.  The  clear  liquid  is  titrated  with  the  ferrocyanide 
solution,  the  end  reaction  being  that  given  by  a  strong 
solution  of  uranium  acetate  spotted  on  a  porcelain 
plate.     When  the  end  reaction  appears,  a  minute  or  two 
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are  allowed  to  elapse,  to  ascertain  whether  any  one  of 
the  pre\'ious  tests  also  develops  a  brown  tinge,  in  which 
case  the  reading  must  be  amended  accordingly.  A  further 
correction  of  about  ()•  14  cc.  is  necessary  for  the  amount 
of  potassium  ferrocyauide  required  to  produce  a  distinct 
brown  colour.  The  original  method  of  bringing  the  ore 
into  solution  prescribed  by  Von  Schultz  and  Low  answers 
well  with  ores  free  or  nearly  free  from  iron,  but  in  the 
presence  of  iron  additional  precautious  are  requisite.  These 
are  embodied  in  the  ensuing  scheme.  The  ore  is  ver}-  finely 
ground  and  treated  with  aqua  reijia  until  no  further  action 
is  perceptible.  If  the  action  appears  to  be  incomplete, 
the  solution  is  evaporated  to  dryness,  taken  up  with  hydro- 
chloric acid,  and  the  silica  and  unattacked  ore  fused  iu 
platinum  with  a  mixture  of  sodium  carbonate  and  nitrate. 
The  melt  is  dissolved  in  hydrochloric  acid  and  added  to 
the  main  solution.  The  dehydration  of  the  silica  should 
be  perfect,  as  its  filtration  is  thereby  expedited.  The 
jiolution,  containing  the  whole  of  the  zinc  as  chloride,  is 
treated  with  nitric  acid  and  heated  until  the  hydrochloric 
acid  is  expelled,  evaporated  nearly  to  dryness  and  treated 
with  25  cc.  of  strong  nitric  acid,  saturated  with  potassium 
chlorate,  and  taken  to  complete  dryness.  A  mixture  of 
7  grms.  of  ammonium  chloride,  15  cc.  of  strong  ammonia, 
and  25  cc.  of  hot  water  is  then  added,  the  solution  filtered, 
and  washed  with  a  solution  of  ammonium  chloride  con- 
taining 10  grms,  of  the  salt  per  litre  and  made  alkaline  with 
-ammonia.  The  residue  on  the  filter  is  removed  from  the 
paper  and  re-treated  with  the  solution  of  potassium  chlorate 
in  nitric  acid  above  mentioned  and  carried  through  the 
series  of  operations  previously  described,  the  resulting 
filtrate  being  added  to  the  main  quantity  already  obtained, 
neutralised  with  hydrochloric  acid,  using  methyl  orange  as 
an  indicator,  and  25  cc.  of  strong  iiydrochloric  acid  added ; 
the  neutralisation  being  performed  in  order  to  ensure  the 
presence  of  an  identical  amount  of  hydrochloric  acid  in  the 
liquid  to  be  titrated  iu  all  cases.  The  titration  is  then 
carried  out  with  the  standard  solution  of  potassium  ferro- 
■cyanide  at  a  temperature  near  the  boiling  point.  In  the 
presence  of  copper  the  original  method  of  Von  Schultz  and 
-Low,  consisting  in  precipitating  the  copper  by  means  of 
metallic  lead,  is  adopted  in  the  modified  process.  The 
author  remarks  that  he  prefers  metallic  zinc  to  zinc  oxide 
for  standardising  the  ferrocyauide,  as  it  is  more  easily 
obtained  pure. — B.  B. 

•Calculalion  and  Statement  of  Anahji<es  of  Brine  and  Salt. 

J.  and  S.  Wieniik.  Z«its.  f.  ang.  Chem.  1893,  43. 
The  essential  constituents  to  be  determined  in  the  analysis 
of  brine  and  salt  are  chlorine,  sulphate,  magnesia,  and  lime  ; 
no  special  difficulty  attaches  to  the  accurate  determination 
of  these  bodies,  but  the  interpretation  of  the  figures 
obtained  is  a  different  matter.  No  particular  doubt  seems 
to  exist  that  the  lime  is  always  present  as  calcium  sulphate, 
CaS04 ;  but  as  the  total  sulphate  present  is  ordinarily  more 
or  less  in  excess  of  that  equivalent  to  the  lime  present,  the 
question  arises  in  what  form  does  the  extia  amount  of  sul- 
phate exist  y  Whether  wholly  as  sodium  sulphate,  or  more  or 
less  as  magnesium  sulphate  in  addition  ?  When  magnesium 
.-chloride  and  sodium  sulphate  are  dissolved  iu  water  and 
the  mixed  solution  evaporated  to  dryness,  as  shown  by 
Presenius  and  corroborated  by  subsequent  experimenters, 
sodium  chloride  and  magnesium  sulphate  are  formed : 
hence  the  mode  of  calculation  would  seem  to  be  warranted 
whereby  all  sulphate  in  excess  of  that  equivalent  to  lime 
is  calculated  as  magnesium  sulphate,  any  surplus  of 
magnesia  being  reckoned  as  magnesium  chloride,  and  tlic 
balance  of  the  chlorine  calculated  us  sodium  chloride. 
Tiesults  thus  obtained  may  be  conveniently  referred  as 
deduced  by  the  "  ^IgS04  rule." 

On  the  other  hand,  Bockmaun  and  others  have  found 
that  in  watery  solution  (/.c.  in  brines)  magnesium  sulphate 
and  sodium  chloride  undergo  double  decomposition  in  the 
direction  opposite  to  that  indicated  by  the  "  MgS04  rule," 
i.e.  magnesium  chloride  and  sodium  sulphate  are  produced  ; 
whence  it  would  seem  legitimate  to  suppose  that  the 
magnesium  exists  in  the  form  of  chloride  only ;  so  that 
the  entire  excess  of  sulphate  over  that  equivalent  to  lime 
should  be  calculated  as  sodium  sulphate,  the  whole  of  the 


magnesium  as  chloride,  and  the  balance  of  the  chlorine  as 
sodium  chloride.  Eesults  thus  reckoned  may  be  con- 
veniently' spoken  of  as  deduced  by  the  "  MgClo  rule." 

The  authors  have  been  led  by  their  own  experience  to 
the  conclusion  that  neither  the  "ilgSO^  rule"  nor  the 
''  MgCU  rule  "  is  correct,  but  that  better  results  are  obtained 
by  means  of  a  third  system  or  "  halving  rule,"  based  on 
the  assumption  that  the  magnesium  present  exists  half  as 
chloride,  half  as  sulphate  ;  if  the  total  sulphate  present  is 
in  excess  of  that  equivalent  to  the  total  lime  and  half  the 
magnesia  jointly,  the  surplus  is  reckoned  as  sodium  sulphate  ; 
if  on  the  other  hand  it  is  in  deficiency,  then  the  surplus 
sulphate  over  that  present  as  calcium  sulphate  is  calculated 
as  magnesium  sulphate,  the  rest  of  the  magnesia  as 
magnesium  chloride,  and  the  balance  of  the  chlorine  as 
sodium  chloride,  i.e.,  the  "  MgS04  m^e  "  is  followed.  Bj' 
evaporating  down  100  cc.  of  brine  and  exhausting  the 
residue  with  absolute  alcohol  (sp.  gr.  0-796)  so  that  the 
last  runnings  give  no  precipitate  with  silver  nitrate,  all 
magnesium  chloride  present  is  dissolved  out ;  after  distillation 
of  the  alcohol  (for  use  over  again)  the  residue  is  titrated  for 
chlorine  (or  the  magnesium  present  is  determined).  In 
the  case  of  salt  a  weighed  quantity  is  dried  and  similarly 
treated.  The  magnesium  thus  found  as  chloride  being 
subtracted  from  the  total  amount,  the  balance  is  calculated 
as  sulphate ;  any  surplus  sulphate  over  and  above  the 
CaS04  and  MgS04  thus  deduced  is  reckoned  as  sodium 
sulphate  ;  and  the  total  chlorine,  less  that  found  in  the 
alcohol  extract,  as  sodium  chloride. 

The  following  three  analyses  are  specimens  of  a  number 
quoted  illustrating  the  results  obtained  with  thc"MgS(), 
rule,"  the  "  MgCl.i  rule,"  "  the  Halving  rule,"  and  the 
alcohol  extraction  method  respectively  : — 


Cliloriiic,  CI 

15:iS0i 

McoPoOr 

CiiO 

MjrCU  in  alcoholic  exti-act. . .  | 


Gravimetric  Results  (Grammes 
per  Litre) . 

Mother- 
Brine,       liquor  from 
Montmorot.     Saltpan. 
i     Dieuze. 

Salt.' 
I'ieuze. 

183-31             •208-20 

Percent. 
56 -49 

24-550             29 -935 

5-796 

9-630            IS- 035 

1-6727 

1-175              1-103 

0-6012 

3*05              10-72 

0-87 

Results  calculated  by  Means  of 


M^SO* 
Rule. 


MgCl2 
Rule. 


Tj  1,.; Alcohol 

R„V^  Extraction 
^"1^-        Process. 


Montmorot  brine : 

NaCI 301-81         291-94    ; 

MgCL 0-23            8-24    | 

CaSO, 2-85            2-85    ! 

MgSO,  10-12    j 

Xa.^S04 I      11-98 

Mother  liquor  from  salt  i                  | 

l)iin  (DiouzeJ :  | 

XaCI .333-82         324-10 

:\rgClo  '        7-55    j      15-43    ! 

CaSO^ 2-68    I        2-68    I 

MsSO,  9-96 

NaSOt 11-78    • 

t 
i^alt,  Dienzc : 

XaCl 92-98    I      91 

MgCli 0-03  ■        1 

CiiSO, 1-Ki  1 

MsSO,  1-69 

Xa.SO, i        2 


297-02 

293-00 

4-12 

3-S5 

2-85 

2-35 

5-20 

5-36 

a-82 

5-03 

333-66 

.330-00 

7-71 

10-72 

2-68 

2-63 

9-75 

5-96 

0-27 

4-76 

92-22 

92-00 

0-71 

0-87 

1-lC 

1-4^; 

0-90 

0-71 

0-91 

1-15 
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On  comparing  together  specimens  of  salt  fleposltcd  sit 
flifFtTcnt  btiiges  of  the  boilinfj  ilown  (ii)eration,  ii  regular 
increment  is  noticed  in  the  projiortion  of  sulphates  of  each 
kind  (calcium,  magnesium,  and  sodium),  the  alcohol 
extraction  method  above  described  beinp  employed  ;  on 
the  other  hand,  the  amount  of  magnesium  chloride  is 
sensibly  constant. 


Salt  from 


First       !     Second 

Hoiliiit;     !     Boilin;; 

Operation.    Operation. 


Last 

IJoilinif 

Opei-atioii. 


— C.  K.  A.  W. 


Notes  on  Emmerton's  Method  fur  the  Determination  oj 
Phosphorus  in  Steel,  Xr.  H.  C'.  IJabbitt.  Trans.  Ann. 
Just.  Min.  En<r.,  Montreal  Meeting,  1893.  From  Jour. 
Anal,  and  Appl.  Chem.  7,  165 — 168. 

The  Effect  oJ"  Arsenic. — A  known  quantity  of  arsenic  was 
added  to  a  steel  solution,  and  the  precipitate  of  ammonium 
phospho-molybdate  thrown  down  at  varying  temperatures, 
with  the  following  results  • — 


Temperature,  °  C 

85 

70 

60 

50 

40 

35 

30 

25 

Proportion    of    As 
adilrtl  whidi  was 
preoipitati'd,  per 
cent. 

75-2 

03-9 

12-0 

7-8 

7-8 

4-3 

2-5 

0-2 

These  results  show  the  possibility  of  contamination  of 
the  pbospho  -  molybdate  by  arsenic  if  the  temperature 
exceeds  25°  C.  While  differing  degrees  of  dilution,  &c. 
seem  to  affect  the  percentage  of  arsenic  precipitated  at  25"", 
the  author  never  found  it  to  exceed  the  limits  of  error  of  a 
phosphorus  determination. 

Temperature. — To  determine  whether  all  the  phosphorus 
was  precipitated  at  25%  whether  the  ratio  of  phosphorus  to 
molybdic  acid  remained  constant  regardless  of  temperature 
of  precipitation,  and  whether  the  presence  of  ferric  nitrate 
had  any  effect  on  the  composition  of  the  phospho- 
molybdate,  0-100  per  cent,  of  phosphorus  was  added  to  a 
steel  solution  and  precipitated  at  25^  C.  and  85'  C,  due 
allowance  being  made  for  the  phosphorus  existing  in  the 
steel.     The  results  obtained  were — 

At  25^ O'lOl  per  cent,  of  phosphorus. 

At  85° 0-103  ,,  „ 

The  difference  is  within  the  limits  of  experimental  error, 
and  shows  that  all  the  phosphorus  is  precipitated  at  25^ 
after  five  minutes'  shaking,  and  that  the  composition  of  the 
phospho-molybdate  is  constant. 

The  Ratio  of  Phosphonis  to  Molybdic  Acid  in  the 
Ammonium  Phospho-molybdate. — The  author  analysed  the 
precipitate  formed  at  25'  C.  and  dried  at  85'" — 90°  C.  for  three 
days.  On  further  drying  at  150°  C.  it  lost  0-990  per  cent, 
of  water,  after  which  it  remained  constant,  even  when  dried 
for  14  hours  at  180°  C.  The  analysis  showed  the  com- 
position of  the  precipitate  dried  at  85° — 90°  to  be — 

(XH.jcOj 4-091 

PaOj 3-724 

M0O3 90-315 

H2O 0-990 

The  percentage  of  phosphorus  he  found  to  be  equal  to 

1*626    per   cent,    of  the    precipitate,   and    the     ratio    of 

phosphorus  to  molybdic  acid  180  per  cent. 


/{eduction  of  Molybdic  Arid. — In  reducing  molybdic  acid 
preparatory  to  ox.dising  with  potassium  permanganate,  the 
author  used  a  mr)dification  of  .Jones's  reductor,  consisting 
of  a  tube  about  I  in.  internal  diameter,  tilled  with  powdered 
zinc  to  about  0  ins.  Tlie  reduction  seems  to  he  carried 
further  than  in  Kmmerton's  original  process  of  adding 
zinc  to  a  sulphuric  acid  solution.  \',y  the  author's  method, 
assuming  the  precipitate  to  contain  1  •  G.3  per  cent,  of 
phosphorus  and  the  ratio  of  phosphorus  to  molybdic  acid 
to  be  1*79}.  he  finds  that  molybdic  acid  =  iron  y.  87-847. 
A  reduction  to  M0..O3  requires  that  molybdic  acid  -= 
iron  X  S.O-TH.  (Tsing  Emmerton's  method,  he  found 
molybdic  acid  =  iron  x  90-811.  as  against  90-76,  corre- 
sponding to  the  formula  given  by  Kmmerton  and  Werncke, 
Alojo0,,j,  as  the  product  of  the  reduction  by  zinc  and 
sulphuric  acid.  The  author's  modification  therefore  reduces 
to  an  intermediate  point  between  MojOg  and  MojjOj.j 

"Speed  of  Reduction. — Reduction  in  from  12  minutes  to 
2  minutes  gave  results  that  agreed  with  each  other,  but 
reduction  in  .30  seconds  gave  results  varying  by  nearly 
10  per  cent.  The  reduced  solution,  after  standing  exposed 
to  the  air  for  half  an  hour,  showed  no  oxidation. — H.  S.  P. 


The   Estimation   of  Mercury   in  Dilute  Solutions.     Leo 
Vignon.     Comptes  rend.  116,  1893,  584 — 580. 

Mei!(  fRT  may  be  estimated  as  sulphide  gravimetrically 
in  solutions  containing  not  less  than  1  part  of  mercuric 
chloride  per  1,000,  but  as  in  much  weaker  solution  the 
sulphide  remains  dissols-ed,  and  possesses  a  brown  colour, 
a  colourimetric  process  maybe  employed  between  the  limits 
of  1  part  of  chloride  in  1(»,000,  and  1  part  in  240,000  of 
water,  which  gives  very  distinct  results. — F.  H.  L. 


The  Separation  of  Barium,  Strontium,  and  Calcium.     R, 
Fresenius,  Wiesbaden.     Zeits.  Anal.  Chem.  32,  312 — 317. 

For  the  separation  of  barium,  strontium,  and  calcium  the 
author  recommends  either  of  the  following  methods : — 
(1)  The  calcium  is  separated  from  the  barium  and  strontium 
by  treating  the  nitrates  dried  at  180°  C.  with  ether-alcohol. 
From  the  solution  of  the  latter  two  the  barium  is  then 
precipitated  as  chromate.  Or  (2)  the  barium  is  first  of  all 
precipitated  as  chromate,  and  the  itrontium  and  calcium 
then  converted  successively  into  carbonates  and  nitrates 
and  treated  with  ether-alcohol. 

Some  conception  of  the  accuracy  of  the  methods  may  be 
gained  from  the  following  table,  which  contains  the  results 
of  quantitative  analyses  made  according  to  the  two  methods. 


Jlethod  1. 

Jlethod  2. 

Taken; 

Found. 

Taken. 

Fomid. 

BaCOs 

SrCO. 

CaCOs 

Grms. 
0-4016 

0-4072 

0-4110 

Grms. 

0-4002 

0-4085 

0-40!."i 

Grms. 
0-4O.53 

0-4OC0 

0-llHlO 

Grms. 
0-4034 

0-4067 

0-3993 

The  barium  and  calcium  precipitates,  examined  spectro- 
scopically,  were  found  to  be  pure,  whilst  the  strontium 
precipitate  contained  in  both  cases  a  trace  of  calcitom. 

— J .  &. 

Electrolytic  Separations.     E.   F.  Smith  and  J.  C.   Saltar.. 

Jour.  Anal,  and  App.  Chem.  7,  128. 

See  under  XL,  page  605. 


The  Electrolytic  Separation  of  Palladium  and  Platinum 
from  Indium.  E.  F.  Smith.  Amer.  Chem.  Jour.  14, 
43.5.     (See  this  Journal,  1890,  898  and  1892,  61.) 

See  under  XL,  page  606. 
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ORGANIC  CHEMISTRY— QUALITATIVE. 

Some  Reactions  uf  Essential  Oils,  Strychnine,  Sec.,  used  in 
Forensic  Analysis.  J.  Stern.  Zeits.  ang.  Chem.  1893, 
136—138. 

1.  Oil  of  Pimento  an  I  Oil  of  Cloves. — In  the  course  of  a 
forensic  examination  of  the  viscera  of  a  corpse  a  distinct 
smell  of  oil  of  cloves  was  noticed,  whilst  caryophyllin,  a 
characteristic  component  of  cloves,  could  not  be  detected. 
Further  experiments  pointed  to  the  presence  of  pimento 
(Jamaica  pepper).  The  author  suspected  therefore  the 
presence  of  oil  of  pimento,  and  this  led  him,  in  the  absence 
of  any  references  in  the  literature,  to  a  comparative  examina- 
tion of  the  oils  of  cloves  and  pimento.  In  the  following 
table  the  reagents  used  and  the  reactions  obtained  are 
tabulated :  — 


Reagent. 


Oil  of  Pimento. 


Oil  of  Cloves. 


Ethei-eal       solution       of 
bromine. 

Alcoholic        liydrochloric 

acid. 
Pm-e  sulphuric  acid 

Frohde's  reagent 


3Iixture  of  6  vol.  of  cone. 
.SO4H3  and  1  vol.  of  a 
solution  of  iron  per- 
chloride  (1-20). 

Fuming  nitrie  acid 


Picric  acid. 


Colourless  at  first.  Colourless  at  first, 

afterwards  ligbt  afterwards  light 

green.  green  to  brov.Tiish. 
Brownish  Brownish. 

Red  with  violet  Red. 

shade. 
Dark  blood-red,  afterwards  chsrry-red. 

Reddish-brown  to  blood-red  and 
afterwards  cUerry-red. 


Reddish-brown. 
Dissolves  the  oil. 


Five  drops  of  either  oil  shaken  violently  with  10  cc.  lime 
water  give  a  flocculent  precipitate,  partly  adhering  to  the 
walls  of  the  vessel.     Two  drops  of  either  oil  dissolved  in 


4  cc.  alcohol,  yield,  on  adding  one  drop  of  iron  perchloride, 
a  green,  afterwards  blue  colouration,  which  passes  to  a  red 
and  jellow  colour.  Oil  of  pimento  is,  therefore,  identical 
with  oil  of  cloves. 

2.  The  Reaction  of  Strychnine  Nitrate  with  Hydrochloric 
Arid. — The  author  points  out  that  the  reaction  given  by 
the  German  Pharmacopoeia  for  strychnine  nitrate,  viz.,  red 
coloration  on  heating  with  hydrochloric  acid,  is  also  shown 
by  cane  sugar.  Care  has  therefore  to  be  exercised  if 
grave  errors  are  to  be  avoided. — J.  L. 


Chemical  Investigation  of  Handwriting  suspected  of  being 
Forged.  A.  Eobertson  and  J.  J.  Hofmann.  Pharm. 
Centr.  1892,  33,  22.5. 

To  demonstrate  forgeries  the  following  reagents  are 
proposed,  which  are  drawn  over  the  characters  by  means  of 
quill -pens : — 

(I.)  3  per  cent,  solution  of  oxalic  acid  in  water. 

(2.)  10  per  cent,  solution  of  citric  acid  in  water. 

(3.)  2  per  cent,  solution  of  chloride  of  lime  in  water. 

(4.)  Solution  of  1  part  stannous  chloride  in  1  part 
hydrochloric  acid  and  10  parts  water. 

(5.)   15  per  cent,  sulphuric  acid  solution. 

(6.)   10  per  cent,  hydrochloric  acid  solution. 

(7.)  20  per  cent,  nitric  acid  solution. 

(8.)  Saturated  solution  of  sulphur  dioxide  in  water. 

(9.)  4  per  cent,  solution  of  gold  chloride  in  water. 

(10.)  Solution  of  1  part  potassium  ferrocyanide  in  1  part 
hydrochloric  acid  and  10  parts  water. 

(II.)  Solution  of  1  part  sodium  thiosulphate  in  1  part 
ammonia  and  10  parts  water. 

(12.)  4  per  cent,  solution  of  sodium  hydroxide.  The 
action  of  these  solutions  on  a  number  of  inks  is  set  forth  in 
the  followin<r  table  : — 


J 


Iron  C^allotannic 
Ink. 

Logwood. 

i 

Reagents. 

With  Potassium 
Chromate. 

"VA'ith  Copper 
Sulphate. 

Nigi-osin. 

Vanadium  Ink. 

Resorcin  Ink. 

Oxalic  acid 

Disappears 

Violet 

Orange-yellow 

Unchanged 

Fades,  and  runs  a 

little. 

Fades  and  runs 

Fades  slightly  and 
runs  a  little. 

Fades  a  little 

Bright  red 

Citric  acid 
Hydrochloric  acid 

Sulphuric  acid 

Fades 

Disappears,  but 

leaves  behind  a 

yellow  coloration. 

Disappears 

Violet 
Pm-plish-red 

Red 

Orange-yellow 
Blood-red 

Purplish-red 

Runs,  with  dark 

blue  colour. 
Slightly  altered 

Unchanged 

Disappears 
Bright  pink 

Bright  red 

Nitric  acid 

Disappeai-s 

Red 

Purplish-red 

Runs  a  little 

Fades  a  little 

Bright  pink 

Stannous  chloride 

Disappears 

Red 

Magenta-red 

Unchanged 

Fades  a  little 

Disappears 

Sulphm-ous  acid 

Fades 

Greyish-violet 

Red 

Unchanged 

Fades  a  little  and 

runs. 

Uncliauged 

Runs  very  much 

Unchanged 

Dirty  brown,  runs 

Fades 

Gold  chloride 

Sodium  thiosulphate 

and  ammonia. 

Potassium  ferrocyanide 

and  hydrochloric  acid. 

Sodium  hydroxide 

Fades  slightly 
Dark  red 

BJue 
Dark  red 

Reddish-brown 

Unchanged 

Red 

Brown 

Brown 

Dark  blue 

Brick-red 

Dark  red,  runs 

Unchanged 
Dark  violet,  rmis 

Unchanged 
Dark  violet,  runs 

Runs,  with  brown 
colour. 
Brown 

Pink 

Unchanged 

Chloride  of  lime 

Disappears 

Disappears 

Dis.appears, 
but  leaves  a 

yellow 
colouration. 

Bro^^^l 

Unchanged 

Brown 

I 


When  characters  have  been  removed  mechanically,  proof 
may  be  obtained  by  means  of  a  photograph  taken  bj''  trans- 
mitted light,  or  by  exposing  the  paper  to  iodine  vapour. 
The  latter  process  is  especially  useful  in  cases  v,'here,  for 
the  removal  of  the  writing,  the  paper  has  been  moistened ; 
these  places  become  blue,  the  others  brown.  When  the 
removal  has  been  effected  by  chemical  means,  in  most  cases 
by  oxalic  acid,  chloride  of  lime,  and  sulphur  dioxide,  the 
suspected  places  are  treated  with  a  solution  of  sulphur 
dioxide  in  water,  then  with  3  per  cent,  solution  of  hylrogen 


peroxide,  and  finally  with  dilute  ammonia.  After  the 
evaporation  of  the  excess  of  ammonia,  good  results  may  be 
obtained  with  tauuin,  which  darkens  the  characters. — Ed.  T. 


The  Avaiiahility  of  the  Fluorescein  Reaction  for  the 
Detection  of  Saccharine  in  Beer.  F.  Gantter.  Zeits. 
Anal.  Chem.  32,  309—312. 

The  author  finds  that  the  production  of  a  fluorescein  by 
heating  saccharine  with   concentrated   sulphuric  acid  and 
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resorcinol,  acconlinp  to  the  method  rccommenilcd  by 
Hiinisteiu  (this  Journal,  1889,  458,  and  1889,  216),  is  of 
no  value  for  indicating  the  presence  of  saccharine  in  beer, 
because  the  resinous  matters  in  the  extract,  and  even 
common  resin  itself,  give  a  fluorescein  when  heated  with 
^uIphu^ic  acid  and  resorcinol. 

The  author  concludes  that  the  most  reliable  method  for 
detecting  saccharine  in  beer,  is  by  tasting  the  residue  after 
separating  the  resinous  matter  and  dextrin  from  the 
petroleum  spirit  extract. — J.  .S. 


A  Method  for  Testing  Ether.  M.  C.  Traub.  Schweiz. 
Wochens.  Pharm.  1892,  3.  From  Pharm.  Zeits.  Kuss- 
land.  31,  i04. 

Thk  author  dnds  that  good  ether  undergoes  no  change 
when  boiled  with  caustic  potash  for  12  hours  instead  of  for 
half  an  hour,  as  is  re(iuired  by  the  Pharniacopceia.  It  should 
also  give  a  colourless  solution  when  carefulh-  dissolved  in 
concentrated  sulphuric  acid  in  the  cold.  When  allowed  to 
evaporate  on  blotting-paper  it  should  leave  no  smell ; 
occasionallv  a  sample  of  impure  ether  leaves  a  fruity  odour. 
—J.  S. 

Estimation  of  Small  Amounts  of  Furfural.  Soluble 
Pentoses  in  Plants.  G.  de  Chalmot.  Amer.  Chem.  J. 
15,  21. 

See  under  Anal,  and  Scient.  Notes,  page  632. 


Birotation  and  Hydrazone  Formation  of  certain  Sugars. 
H.  Jacobi.     Annalen,  1892,  272,  1"0— 182. 

The  author  finds  that  in  the  case  of  certain  sugars  which 
exhibit  the  phenomenon  of  birotation.  the  formation  of  a 
phenylhydrazone  takes  place  more  quickly  when  the 
freshly-prepared  solution  is  used  than  when  a  solution  is 
employed  that  has  been  kept  until  its  rotation  is  constant. 
He  therefore  thinks  that  birotation  is  due  to  the  combination 
of  the  solvent  with  the  optically  active  substance. — A.  K.  L. 


ORGANIC  CHEMISTRY.—  Q UAXTITA  TIVE. 

Determination  of  Sucrose,  Dextrose,  I.avulose  in  Mixture. 
F.  G.  Wiechmann.     School  of  Mines  Quarterly,  13,  197. 

Ix  order  to  determine  the  relative  quantities  of  these  three 
forms  of  su^ar  when  present  together,  but  without  admix- 
ture \vA\\  any  other  optically  active  substances,  a  solution 
of  arbitrary  density  is  first  prepared ;  the  specific  gravity 
of  this  is  accur.itely  determined  by  balance,  and  the  degree 
Brix  corresponding  therewith  found:  1,000  divided  by  this 
degree  represents  the  weight  in  grms.  of  solution  con- 
taining JO  grms.  of  dry  substance.  Tnis  amount  is  weighed 
out  and  diluted  to  100  cc.  with  distilled  water  in  an 
accurately  irraduated  flask.  Three  portions  of  the  fluid  are 
then  taken  :  (1)  for  valuation  in  the  polarisoope  at  20^  C. ; 
(2)  for  gravimetric  valuation  of  copper  reducing  power 
before  inversion  ;  (3)  for  similar  valuation  after  inversion. 
The  polariscope  reading  is  reduced  to  the  basis  of  a  reading 
in  a  100  mm.  tube  transformed  into  circular  degrees,  the 
factor  0"  346  being  employed  when  a  sugar  polariscope  is 
used  with  26  •  048  grms.  as  the  normal  weight.  The  gravi- 
metric valuations  (2)  and  (3)  are  made  by  collecting  the 
cuprous  oxide  precipitated  by  means  of  Fehling's  solution 
on  a  weighed  asbestos  filter,  and  weighing  after  washing 
successively  with  boiling  water,  alcohol,  and  ether,  and 
drying.  From  the  weights  of  cuprous  oxide  the  equivalent 
quantities  of  sucrose  are  deduced  by  table  ;  the  "  total 
reducing  sugars  "  present  are  obtained  by  adding  on  J^  to  the 
sucrose  value  thus  indicated  by  (2),  whilst  the  sucrose 
present  is  the  difference  between  the  sucrose  values  indi- 
cated by  (2)  and  (3)  respectively.  Calling  this  latter  value 
«,  and  writing  b  for  the  "  total  reducing  sugar "  present, 
and  p  for  the  polarisation  observed,  expressed  in  circular 


degrees,  the  amounts  of  dextrose  and  levalose  present 
(x  and  ij  respectively)  are  given  by  the  equations — 

-.  _  P  +  yl  -  f» 

X  -         -~ 

_  /j<l  —  p  +  ng 
•'  1  +  </ 

where  s,  d,  and  /  represent  respectively  the  hundredth  parts 
of  the  numerical  values  of  the  specific  rotatory  powers  of 
sucrose,  dextrose,  and  levulosc;  the  latter  values  arc  taken 
as  +  66-5,  +  .j3-.1,  and  —  81-9  respectively,  these  figures 
being  deduced  from  careful  observations  on  the  purest 
granulated  sugar  obtainable,  after  repeated  washing  with 
absolute  alcohol ;  on  commercial  anhydrous  dextrose  treated 
with  best  blood  carbon,  and  repeatedlj-  crystaUised  from 
absolute  alcohol ;  and  on  the  product  of  the  action  of  hydro- 
chloric acid  on  inulin,  twice  recrystallised  from  absolute 
alcohol.  The  weights  of  metallic  copper  reduced  per 
grm.  of  the  purified  dextrose  and  levulose  thus  obtained 
were  found  to  average  1*8636  and  1-72.56  grms.  respec- 
tively. Direct  experiments  with  solutions  containing  known 
varying  quantities  of  the  three  r-ugars  gave  satisfactory 
results  as  regards  concordance  between  the  quantities 
known  to  be  present  and  those  found  by  means  of  these 
valuations  andformuke. — C.  R.  A.  W. 


A  Xew  Method  for  Detecting  Cotton-seed  Oil  in  Pig's 
Lard  and  Olive  Oil,  and  on  the  Approximate  Estimation 
cf  Cotton-seed  Oil  in  Lard.  F.  Gantter.  Zeits.  Anal. 
Cheni.  32,  303—303. 

Whex  testing  numerous  samples  of  pig's  lard  by  Becchi's 
method,  the  author  failed  to  obtain  any  blackening  of  the 
silver  nitrate,  although  he  felt  sure  from  its  price  and 
behaviour  that  it  contained  cotton-seed  or  some  other  oil. 
He  therefore  tested  three  different  samples  of  cotton-seed 
oil  in  the  same  Avay,  and  again  failed  to  observe  any 
reduction  of  the  silver  nitrate.  It  appears  therefore  that 
there  is  in  the  market  a  cotton-seed  oil  which,  in  con- 
sequence of  heating  or  some  other  treatment,  no  longer 
blackens  silver  nitrate.  The  author  is  of  opinion  that  the 
reduction  of  the  silver  nitrate  is  not  occasioned  by  the 
glucoside  of  cotton-seed  oil,  as  was  at  first  supposed  by 
Becchi,  but  by  certain  impurities  which  can  be  removed  by 
proper  treatment.  In  place  of  Becchi's  test,  which  can  no 
longer  be  trusted,  he  proposes  the  following  : — 1  cc.  of  the 
dry,  melted  fat  or  oil  is  dissolved  in  10  cc.  of  petroleum 
spirit  in  a  test  tube  and  one  drop  of  concentrated  sulphuric 
acid  added,  the  contents  of  the  tube  being  well  shaken. 
From  the  nature  of  the  coloration,  conclusions  may  be 
drawn  as  to  the  purity  of  the  substance  examined.  Pure 
pig's  lard  treated  in  the  above  way  shows  a  coloration 
between  straw-yellow  and  a  faint  reddish-yellow;  the 
solution  at  first  remains  clear,  but  heavy  drops  of  a  reddish- 
yellow  colour  are  gradually  deposited,  and  the  upper  layer 
of  liquid  in  the  tube  becomes  almost  colourless.  Olive  oil 
behaves  similarly,  but  the  solution  at  first  shows  only  a 
faint  dark  coloration.  Cotton-seed  oil,  on  the  other  hand, 
immediately  becomes  dark  brown  or  black,  and  remains  so 
for  a  very  long  time.  A  mixture  of  pig's  lard  and  cotton- 
seed oil  assumes  a  more  or  less  dark  brown  colour  according 
to  the  proportion  of  the  latter  present.  The  addition  of 
even  1  per  cent,  of  cotton-seed  oil  can  be  detected  in  this 
way. 

As  regards  the  quantitative  determination  of  the  fats,  the 
author  found  that  100  mgrms.  of  pig's  lard  absorb  24  mgrms., 
while  the  same  quantity  of  cotton-seed  oil  absorbs  nearly 
44  mgrms.  of  iodine.  By  determining  the  amount  of  iodine 
absorbed  by  a  given  mixture  of  the  two  fats,  it  is  possible  to 
calculate  approximately  the  relative  amount  of  each  present 
in  the  sample.  A  pure  specimen  of  pig's  lard  ought  to 
fulfil  the  following  conditions  : — 

(1.)  When  tested  by  the  sulphuric  acid  test  it  should 
show  a  straw-yellow,  at  most  a  reddish-yellow  coloration. 

(2.)  The  amount  of  iodine  absorbed  by  100  mgrms. 
should  not  exceed  27  mgrms. 

From  the  table  it  will  be  seen  that  the  indications  of  the 
sulphuric  acid  test  are  confirmed  by  the  amount  of  iodine 
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absorption,  except  iu  the  case  of  sample  15,  which  probably 
contains  some  other  oil  than  cotton-seed  oil. 


Approxi- 

No.      •      Ron,arks.  '"'''^^f  ^^''^    A  W^L,     ^^^<^ 

rest.  .Absorption.      Cotton- 

seed  Oil. 


1  ' 

)                               t 

Dark  brown 

36-9 

aO-Ol) 

2 

Straw  yellow 

27-2 

3 

American 

Dark  brown 

29"S 

20-30 

4 
5 

piar's  lard 
obtained         | 

wholesale.       i 

Si  raw  yeDow 

31-7 
2G-7 

30—40 

G 

Dark  brown 

27-9 

10-2.) 

7  !^ 

I 

„ 

28-7 

2.) 

8,1 

,> 

.3;ro 

CO-70 

9 

,, 

40 -S 

70 

10 

.■»-2 

CO-70 

11 
12 

Bon^rht  from 

retail 

dealers. 

" 

40 -r, 

."58-4 

71 
GO- 70 

13 

» 

37-2 

GO- 70 

14 

., 

35-1 

ro— 01 

1.5   J 

L 

1       Colourless 

32-0 

IC    1 

r 

Faint 
reddish-yellow. 

23-S 
2i-3 

18 

Colourless 

25  1 

19 

Straw  j-ellow 

24-9 

20  , 

.. 

2yc, 

21 

22  ! 

^    Bousht  from   . 
butchers. 

i                " 

20 -4 
22-7 

23  , 

« 

27-0 

24 

,. 

26  8 

23 

1                V 

2G-3 

2C' 

1 

,. 

20-4 

27  '. 

[ 

" 

25-C 

~J.  s. 

Estimation  of  Wa'er  in  Butter.     Wibel.     Zeits.  ang. 
Chem.  1893,  220. 

A  MODEnATELT  accuratc  method  of  quickly  determining  the 
amount  of  water  in  butter  is  much  wanted  for  commercial 
purposes,  as  in  many  cases  it  is  impossible  to  wait  for  the 
time  requisite  for  an  exact  weight  analysis.  Eirnbaum  uses 
for  this  purpose  the  following  method :  the  butter  is  dissolved 
in  ether  and  .shaken  with  a  known  volume  of  water,  the 
increment  in  bulk  of  which  gives  a  measure  of  the  amount 
of  water  present  in  the  butter.  The  author  modifies  this 
process  by  shaking  up  10  gnus,  of  butter  with  30  cc.  of 
ether  saturated  with  water  in  a  tube  corked  at  one  end  and 
provided  Avith  a  stop-cock  at  the  other,  through  which  the 
liquid  is  run  ofE  into  a  second  narrow  graduated  tube  con- 
taining 5  cc.  of  saturated  brine  coloured  red  with  litmus  and 
n  trace  of  acetic  acid.  This  coloration  enables  the  upper 
surface  of  the  watery  layer  to  be  more  readily  read  off,  the 
particles  of  caseous  matter,  &c.  insoluble  in  ether  that 
usually  obscure  the  level  being  now  distinguishable  through 
their  want  of  colour.  The  results  are  usually  slightly  below 
those  obtained  by  weight  analysis,  but  are  sufficiently  exact 
to  enable  the  process  to  be  useful  for  market  control  and 
police  regulation  purposes. — C.  R.  A.  W. 


Soap  :  its  Mainifacfure  and  Analysis.     H.  T.  Vulte, 
School  of  Mines  Quarterly,  13,  243. 

Soaps  (as  manufactured  in  America)  may  be  classified  as 
follows  : — 

Toilet  Soaps. — Pure  soaps  containing  no  resin,  free  or 
carbonated  alkali,  or  silicate. 

Hotisehuld  .Soaps. — Containing  resin  and  free  and  car- 
bonated alkali  and  silicate  not  exceeding  0'5  per  cent. 

Manitfact livers'  Soaps. — Strongly  alkaline  soaps,  with  or 
without  resin  or  silicate,  as  the  special  case  may  require. 

Medicated  .Soaps. — Pure  soap  containing  phenol,  naphthoL 
or  other  medicinal  agent. 

Salt  Wafer  .Soaps. — Mixed  soda  and  potash  soaps  of 
cocoa-nut  oil,  which  are  soluble  in  both  fresh  and  salt  water. 

Resin  .Soaps  are  rated  according  to  the  proportion  the 
resin  bears  to  the  fatty  acids  present.  A  soap  of  equal 
parts  resin  and  fat  is  called  100  per  cent,  resin;  one  of 
one-quarter  resin  and  three-quarters  fat,  50  per  cent,  resin; 
and  one  of  three-quarters  resin  and  one-quarter  fat,  150  per 
cent.,  and  so  on. 

The  author  recommends  the  following  scheme  of  analysis  : 
the  bar  examined  is  cut  into  |-in.  cubes,  several  of  which 
are  placed  in  a  dry  test-tube,  which  is  kept  corked.  When 
portions  are  to  be  weighed  up,  as  many  cubes  as  may  be 
requisite  are  shaken  out  and  the  loss  of  weight  of  the  tube 
determined.  Twoor  three  cubes  (5-10  grms.)  are  thus  shaken 
out  into  a  dish  of  platinum  or  porcelain,  or  preferably  lead  (a 
large  bottle-cap  answers  well),  containing  25 — 30  grms.  of 
clean  dry  sand  and  a  small  glass  rod,  all  weighed  together. 
50 — 75  cc.  of  absolute  alcohol  are  added  and  the  whole  heated 
on  the  water-bath,  stirring  at  intervals  until  the  soap  is 
dissolved  ;  the  whole  is  then  evaporated  to  dryness,  the 
contents  of  the  dish  being  thoroughly  mixed  as  drying  pro- 
ceeds, and  finally  dried  in  an  air-bath  at  100'  C.  until  a 
constant  weight  is  attained.  The  loss  of  weight  represents 
water,  together  with  alcohol  and  part  of  the  essential  oils, 
i*tc.  used  as  perfume  (when  present). 

The  leaden  dish  is  then  bent  up  and  placed  in  the  inner 
tube  of  an  extraction  apparatus,  preferably  the  Kncefiler, 
and  treated  with  petroleum  ether  for  1  to  2  hours  so  as  to 
dissolve  out  unsaponified  fat.  The  residue  is  similarly 
treated  with  alcohol  of  95  per  cent,  for  li  hours,  whereby 
soap  and  glycerol  are  dissolved  out.  The  insoluble  residue 
is  treated  with  water  and  fractions  of  the  solutions  tested  for 
sodium  chloride,carbonate,  sulphate,  and  silicate respectivelj'. 
Anything  insoluble  in  water  is  examined  for  pigments, 
metallic  soaps,  wood-pulp,  clay,  silica,  &e. 

The  alcoholic  solution  is  titrated  for  free  caustic  alkali 
with  phenolphthalein  as  indicator ;  water  is  then  aided 
and  the  alcohol  boiled  ofE  in  a  current  of  steam.  Excess  of 
normal  hydrochloric  acid  is  added,  together  with  sodium 
chloride  or  sulphate  to  salt  out  the  soluble  fatty  acids  of 
cocoa-nut  oil,  and  the  whole  boiled.  After  chilling  to 
solidify  the  fatty  acids,  two  holes  are  punched  in  the  cake 
and  the  acid  watery  fluid  run  off  through  a  filter.  The 
residual  cake  is  boiled  up  with  water  and  salt  as  before,  and 
the  final  watery  liquid  poured  off  added  to  the  previous 
amount ;  the  unneutralised  acid  present  being  determined, 
the  amount  of  alkali  combined  as  soap  is  known.  The 
fatty  acids,  &c.  left  as  cake  and  the  portions  adherent  to  the 
filter-paper  are  dissolved  by  ether  and  ultimately  weighed, 
resin  being  subsequently  determined  either  by  Gladding's 
method  or  by  Twitchell's  process  ;  that  is  to  say,  either 
by  separation  as  silver  resinate,  soluble  in  ether,  or  con- 
version of  fatty  acids  into  compound  ethers  by  treatment 
with  absolute  alcohol  and  hydrogen  chloride,  the  resin  acids 
being  unaffected  by  this  treatment.  In  determining  the 
amount  of  hydrochloric  acid  not  neutralised  phenolphthalein 
is  used  as  indicator ;  when  neutrality  is  attained  some 
methyl-orange  is  added,  and  the  titration  proceeded  with 
afresh  ;  the  extra  amount  of  acid  thus  indicated  represents 
the  solul'le  fattj'  acids  present  in  the  brine.  In  this  way 
direct  determinations  are  obtained  of  water  ;  fattj-  and  resin 
acids  (to  be  calculated  as  anhydrides)  ;  alkali  (Na^O) 
combined  therewith  as  soap ;  free  alkali  present  as  NaOH  j 
that  present  as  XaoCO;, ;  alkaline  silicate  ;  NaCl ;  Na^SO^;. 
and   mineral   and    other   insoluble    matters.     In   addition 
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glycerol  may  be  estimated  by  winter's  copper  test  (determi- 
imtion  of  amount  of  copper  hydroxide  kei)t  in  solution  when 
treated  witli  copper  sulphate  in  excess  and  caustic  soda), 
and  cane  sii^^ar  hy  inversion  and  l*'ehliiig's  test,  using  the 
atpieous  solution  from  which  fatty  acids  have  been  separated. 
Gelatin  may  he  determined  in  the  portion  insoluble  in 
alcoliol  bv  estimating  nitrogen  by  soda-lime  or  by  Kjcldahl's 
process. — C.  li.  A.  \V. 


rhe  Estimation  of  Crvasole.     A.  Schlicht.     Pharm.  Zeit. 

38,  G3. 
FuoM  its  alkaline  solution  the  author  extracts  creosote 
by  shaking  up  with  etlier  saturated  with  water  at  a  given 
temperature,  and  then  calculates  its  amount  from  the 
quantity  and  specific  gravity  of  the  ethereal  extract.  For 
every  grm.  of  creosote,  of  sp.  gr.  1,077,  dissolved  in 
100  cc.  of  ether  saturated  with  water,  the  specific  gravity 
of  the  ethereal  creosote  solution  increases  quite  uniformly 
by  0-00477  at  17-.5    C— J.  S. 


7'Ae    Valuation    of  Salipi/rine    (Anfipyritie    Salicylate). 
J.  Altschul.     Pharm.  Centralhalle,  33,  61. 

The  method  depends  on  the  fact  that  phenolphthale'in 
is  not  coloured  by  antipyrine.  3'2G  grms.  (.xTro*^  mol.)  of 
the  substance  are  dissolved  in  dilute  alcohol  and  titrated 
with  normal  alkali,  phenolphthalein  being  used  as  indicator. 
The  amount  of  alkali  required,  expressed  in  tenths  of  cubic 
centimetres,  represents  the  percentage  amount  of  antipyrine 
salicylate  present  in  the  sample. — J.  S. 


Analysis  of  Tobacco  and  its  Products.     V.  Vedrodi.     Zeits. 
Anal.  Chem.  32,  277—296. 

Thk  author  has  critically  examined  and  compared  the 
methods  of  Kosutanv  and  Kissling  for  estimating  the 
amount  of  nicotine  in  tobacco.  Kosutany  first  determines 
the  ammonia  by  treating  a  weighed  quantity-  (20  grms.)  of 
the  dry  powdered  tobacco  with  an  excess  of  milk  of  lime. 
The  mixture  is  placed  under  a  bell-jar  along  with  a  basin 
containing  20  cc.  of  normal  sulphuric  acid  and  allowed  to 
stand  for  3—4  days.  By  that  time  all  the  ammonia  is 
absorbed  by  the  sulphuric  acid,  and  its  amount  may  be 
determined  by  titrating  the  excess  of  free  acid  with  a 
standard  solution  of  barium  hydrate.  The  residue  is  then 
thoroughh'  washed  with  cold  water,  filtered,  and  the  alkaline 
filtrate  extracted  three  times  by  shaking  up  with  a  quarter 
of  its  volume  of  petroleum  spirit.  In  [each  case  the 
petroleum  spirit  should  be  allowed  to  remain  in  contact  with 
the  solution  21  hours  and  occasionally  shaken.  To 
determine  the  amount  of  nicotine,  the  petroleum  spirit 
extract  is  made  slightly  acid  with  decinormal  sulphuric  acid 
and  thoroughly  shaken.  The  liquid  which  separates  out  at 
the  bottom  is  separated  from  the  petroleum  spirit  and  the 
process  repeated  until  the  petroleum  spirit  extract  is  no 
longer  alkaline.     The  excess  of  free  acid  is  then  determined 


by  titration  with  standarrl  barium  liydrate  solution,  and  the 
amount  of  nicotine  calculated  from  the  quantity  of  sulphuric 
acid  necessary  for  neutralisation. 

Kissling  determines  the  nicotine  in  the  following  manner  : 
20  grms.  of  the  powdered  tobacco,  dried  at  50' — 00'  C.  are 
moistened  with  10  cc.  of  a  dilute  alcoholic  solution  of 
sodium  hydrate  (0  grms.  sodium  hydrate,  40  cc.  water,  and 
00  cc.  0.^  per  cent,  alcohol),  iTitroduccd  into  an  extraction 
apparatus,  and  extracted  with  ether.  Tlie  ethereal  extract  is 
then  evaporated  to  small  bulk,  treated  with  .jO  cc.  sodium 
hydrate  solution  (4  equiv.  sodium  hydrate  in  1  litre  water), 
and  distilled  in  a  current  of  steam.  The  distillate  is 
collected  in  portions  of  100  cc.  and  titrated.  If  \  normal 
sulphuric  acid  is  employed  for  titration,  each  cc.  corresponds 
to  ()M).j4  grm.  nicotine. 

On  comparison  of  the  two  methods  the  author  found 
that  neitlier  gives  accurate  results.  Kosutany's  method 
invariably  shows  too  low  and  Kissling's  too  high  a  per- 
centage of  nicotine.  Better  results  may  be  obtained  by 
Kissling's  method  if  the  tobacco,  moistened  with  dilute 
alcoholic  solution  of  caustic  soda,  be  allowed  to  stand  for 
3 — 4  days,  in  order  to  get  rid  of  the  free  ammonia,  before 
extracting  with  dry  ether.  The  defect  of  this  method  is 
chiefly  due  to  the  fact  that  some  of  the  nitrogenous  organic 
substances  are  rendered  soluble  in  ether  by  the  treatment 
with  soda  solution,  and,  on  subsequent  distillation  with 
sodium  hydrate  in  a  cuiTcnt  of  steam,  are  converted  into 
ammonia,  which  passes  over  and  is  reckoned  as  nicotine. 
Kosutany's  method,  on  the  other  hand,  suffers  from  the 
opposite  defect,  namely,  a  portion  of  the  nicotine  remains 
behind  in  the  aqueous  extract  of  tobacco  when  this  i;j 
shaken  up  with  petroleum  spirit.  If  this  defect  could  be 
remedied,  the  method  would  prove  to  be  a  very  valuable  one 
on  account  of  its  simplicity,  convenience,  and  accuracy. 

-J.  S. 


Composition  of   certain    Spices.     T.  Amst  and  F.  Hart. 
Zeits.  ang.  Chem.  1893,  136—137. 

The  following  table  contains  the  aual3-ses  of  some  spices, 
the  essential  oils  whereof  were  determined  by  the  following 
method  :  10  grms.  of  the  substance,  dried  at  100"  C,  were 
exhausted  in  a  Soxhlet  extractor  with  dry  ether ;  the 
ethereal  solution  was  evaporated  at  a  temperature  not 
exceeding  40°  C.  and  the  residue  weighed.  Afterwards 
the  residue  was  heated  with  water  on  the  water-bath  until 
the  odour  was  no  longer  noticeable.  The  water  was  now 
evaporated  and  the  remaining  fat  weighed.  The  difference 
between  the  two  results  corresponds  to  the  amount  of 
essential  oil. 

The  following  remarks  may  be  added  to  the  tabulated 
values  :  IlUcium  anisatum  and  Illicium  religio.sum  are 
easily  differentiated  by  their  percentages  of  essential  oil ; 
the  same  holds  good  of  genuine  and  Bombay  maces.  The 
detection  of  flowers  of  Calandula  as  an  admixture  with 
saffron  is  facilitated  by  estimating  the  amount  of  fat  and 
essential  oil.  The  capers  were  only  obtainable  m  a 
preserved  state  ;  the  capers  "  nonpareilles  "  and  "  capotes" 
had  been  preserved  in  salt  water,  the  other  two  brands  in 
vinegar. 


Name 

Calculated 

on 
Original 
Substance. 

Water. 

Calculated  on  the  Dried  Substance. 

• 

- 

Xo. 

Protein. 

14-17 
10-13 

5-93 

7-21 

9-53 

5-Gl 

9-36    , 

Fat. 

Essen- 
tial 
Oil. 

Sugar. 

Starch. 

Other 
Extractive 
Sub- 
stances 
N-free. 

Wood 
Fibre. 

Ashes. 

Remarkb. 

1 

.S-S2 
8-68 
13-16 
11-94 
18-21 
7-04 
10-92 

4-07 
3-35 
6-73 
2-67 
•26-78 
61-05 
3-9(J 

5-52 
0-75 
4-12 
0-27 
1-39 

10-50 
17-94 

34-36 

22-70 

12-71 
19 -43 

19-37 

20  59 

.35 -."i? 

31-69 

4-52 

8-79 

9-98 

4-82 
5-SG 

'>. 

Illicium  anisatum 

,t 

4320 
54-53 
53-08 
22-79 

3-05 
3-15 
1-97 
1-4G 
7-67 

4 

Illicium  reli^iosum 

n 

B 

7 

Trace  [51-30 

16-34 

- 

(i32 
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Name. 

Calculated 

on 

Original 

Substance. 

Protein. 

.„:' 

Calculated  on  the  Dried  Substanct 

N'o. 

Essen- 
tial 
Oil. 

Sugar.  Starch. 

Other 
Extractive 
Sub- 
stances 
N-free. 

Wood 
Fibre. 

Ashes. 

Remarks. 

1 

1 
1 

Water. 

S 

Ginger  from  Cochinch 
Zedoarv 

10-17 
18-62 
16  •50 
15-82 
13-76 
12-25 
9-15 

8-47 
13-32 
15-09 
9-45 
7-65 
14-77 
11-14 

3-88 

3-92 
2-24 
8-33 
5-70 
2^.^3 
3-38 

0-76 
0-45 
1-26 
3-61 
1-14 
0-97 
0-08 

1-34 
1-66 
1-22 
1-81 
4-29 
0-31 
0-92 

60-78 
60-70 
GO-40 
37-lt 
86-07 
48-46 
20-54 

13'86 

8-98 
7-88 

22-22 
9-47 
8-17 

18-57 

4-69 
5-79 
6-48 
8-49 
6-85 
16-37 
31-56 

4-22 

9 

5-18  ' 

10 

5-43 

11 
1' 

Curcuma  (turmeric)  (Bensral) 

("Madras) 

8-95 

8-83 

8-42 

13-79 

The  seeds  con- 
sist of— 

13 
14 

)                                                     (Truits.. 

(■  Cardamoms  from  Cevlon  . .  < 

)                                    '            LHusks.. 

Per  Cent. 
Kernel...  61 -58 

Husks  . .  .35-42 

15 
16 

")                                                   r  Fruits,. 

>       „          „          Malabar.- 

;                                                (.Husks.. 

11-25 
9-o2 

16-64 
8-44 

1-95 
2-St 

2-06 

0-14 

0-72 
1-28 

35-75 
22 -9S 

12-13 
18-(M 

18-81 
33-15 

11-91 
13-13 

Kernel...  56 -94 
Husks...  4:5 -06 

17 

Galangal 

U-42 

5-31 

5  •OS 

0-22 

1-11 

38-94 

21-21 

22-52 

5-61 

IS 

11-31 
12-75 

12-81 

12-44 
•20-73 
20-82 

21-61 
11-40 

11-98 

0-26 
0-87 
1-16 

2-16 
6-30 
3-92 

11-87 
6-19 
5-58 

16-14 
28-70 
32-94 

29-57 
13-87 
16-73 

5-95 

11 -9^ 

6-87 

19 

Anise-seed  (Russian) 
„         (Levantine 

20 

) 

21 

Cai-a way-seed  ( Butch) 

15-87 

24-07 

10-47 

4-49 

4-87 

3-38 

21-97 

21-07 

7-68 

•>•? 

17-19 

19-66 

W70 

3-49 

5-69 

17-30 

V 

16-18 

16-59 

10-39 

'>(^ 

15-90 

14-95 

5^58 

0-96 

14-24 

."3-90 

5-56 

4-81 

n 

„        (Gatinais) 

U-45 
29-15 
10-16 
87-20 

lo-88 
18-12 
18-64 
21-1(1 

10-02 
21-14 
4-64 

4-41 

0-43 
0-11 
0-76 

14-61 

Trace 

7-24 

48 
31 

38 

-96 

-85 
-59 

5-12 
15-91 
14-14 

9-75 

4-98 
12-87 
15-99 

26-88 

?5 

Flowers  of  Calandula . 
Safflower 

26 



27 

"  Xonpareilles  " ' 

r 

37 -SG 

28 
29 

"  Superfines  " 

"  Capricines  " 

■  Capers i 

S7-51 
86--W 

28-95 
29-11 

3-84 
3-92 

44-99 
47-93 

11-47 

10-78 

10-73 

8-26 

30 

"Capotes" 

L 

SS-52 

•22-71 

4-56 

39-89 

10-74 

22-10 

31     Caltha  palustris  (biirts) 

5-01 

31-13 

4-77 

3-31 

17-4 

17-4 

7-61 

32     Simrtium  scoparium  (buds) 

8-00 

4-28 

6-42 

14-0 

14-0 

6-45 

—J.  L. 

ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Soluble  Pentoses  in  Plants.     G.  deChalmot.     Amer.  Chem. 
J.  16,  21. 

The  sugars  that  up  to  the  present  time  have  been  obtained 
from  the  pentosans  are  arabinose  and  xylose.  The  author's 
investigations  are  based  on  the  hypothesis  that  pentoses  are 
formed  as  primarj-  products  of  plant  assimilation.  From  a 
large  number  of  experinLcnts  upon  leaves  it  appears  "that 
in  all  the  higher  green  plants  there  are  soluble  substances 
in  the  leaves  which  form  furfural  (HCl  hydrolysis)  and 
are  neither  albuminous  substances  nor  hexoses,  but  must  be 
regarded  as  pentoses."  The  following  determinations  of 
quantities  of  hexoses  and  pentoses  may  be  cited : — 


Hexose. 


Pentose. 


Bisruonia , 

TrifoUum , 

Solaium , 

Daucus 

Trachelospermum , 
Verbascuin 


Per  Cent. 

Per  Cent. 
0-37 

0-89 

0-20 

U-35 

0-45 

1-80 

0-45 

1-80 

0-0:3 

1-4<I 

iVIVK 

Pentoses  were  also  found  in  the  colourless  bark  of  the 
young  limbs.  It  was  further  shown  that  these  soluble 
pentoses  were  easily  diffusible,  and  are  therefore  of  lower 
molecular  weight. 

Determinations  at  the  morning  and  evening  periods 
showed  a  greater  proportion  in  the  latter,  and  it  is  probable, 
therefore,  that  the  pentoses  are  elaborated  into  more  com- 
plex forms  in  the  period  of  darkness. 

For  the  estimation  of  small  amounts  of  furfurol  a  method 
was  devised  depending  .on  the  colour  reaction  between 
furfurol  and  aniline  in  acetic  acid  solution. — C.  F.  C. 


The  Relative  Strengths  or  "  Avidities  "  ofsnmeCompounds  of 
Weak  Acid  Character.  John  Shields.  Proc.  Chem.  Sec. 
189:5  [125],  144. 

The  author  has  calculated  the  relative  strengths  of  a 
number  of  compounds  of  weak  acid  character  from  *he  rate 
at  which  salt  solutions  saponify  ethvlic  acetate  (Phil.  !Mag. 
[5],  35,  365). 

The  comparison  has  been  made  in  decinormal  solution, 
the  "  dissociation  ratio "  being  taken  as  the  measure  of 
relative  strength  or  "  avidity,"  and  in  onler  to  obtain  a 
better  idea  of  their  relative  strengths  the  compounds 
examined  have  been  compared  with  some  of  the  stronger 
acids  taken  from  Ostwald's  tables.  The  results  are  contained 
in  the  follo>ving  table,  from  which   it    will  be    seen  that    in 
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deciaormal   solution,  hydrogen    chloride,  for   example,    is 
;ilioiit  100,000  times  stronger  than  plicnol. 

llyilroKcn  clildriilc 100 

'riiclilor:i<-tlic  iicid <;s 

llicliloracetic      :(•'! 

iMiiiiochloracctic  acid ■^^'■i 

Acetic                     o:i.-j 

BIboric                    O-OO.JT 

Hydrogen  cyanido 0'002i! 

J'lipnol o-ooo;ti 

Carbonic  acid O'OOO'Jl 


Thr  Decomposition  of  Ili/dr iodic  Acid  (rus  at  Jliijh 
Temperatures.  M.  IJodeustein  iiud  V.  Mejci.  IScr.  26, 
1146—1159. 
I.N  hydrogen  iodide  the  authors  have  discovered  a  substance 
which  admits  of  an  exact  stuily  of  chemical  e<iuilibrium  or 
balanced  action  in  the  gaseous  state.  When  liydrogeu 
iodide  is  heated,  it  is  partially  decomposed  into  hydrogen 
and  iodine,  and  when  hydrogen  and  iodine  in  equivalent 
(juantity  are  heated  together,  tliey  combine  to  a  certain 
extent  ,  with  formation  of  hydrogen  iodide.  The  pure 
hydrogen  iodide,  which  was  employed  in  these  experiments, 
was  prepared  by  passing  pure  hydrogen  and  the  vapours 
of  iodine  over  heated  platinised  asbestos.  The  gas  was 
absorbed  in  cold  water,  from  which  it  could  be  obtained  as 
required  by  warming.  The  pure  dry  gas  is  slowly  but 
almost  completely  decomposed  by  exposure  to  sunlight,  so 
that  experiments  with  it  had  to  be  performed  in  the  dark. 
Hydrogen  iodide  does  not  begin  to  decompose  at  1.50'  C, 
as  stated  in  text-books,  but  the  higher  the  temperature  the 
movQ  rapid ihc  decom])osition.  At  any  given  temperature 
the  relative  amounts  of  hydrogen  iodide  and  free  elements 
remains  the  same,  whether  the  reaction  is  one  of  combination 
or  decomposition.  Since  hydrogen  iodide  is  an  eudothermic 
compound  there  must  be  a  temperature  at  which  the  heat 
of  formation  is  0.  This  temjierature  the  authors  find  to  lie 
between  310' — 350'  C. ;  calculated  according  to  Van't  Kofi's 
formula  it  should  be  about  324'  C. 

The  rate  at  which  hydrogen  iodide  is  decomposed  at 
vai-ious  temperatures  was  also  measured,  and  it  was  found 
that  the  law  of  mass  action  was  obeyed. — J.  S. 


^eto  BooftS* 


The   Temperultires  of  Explosion    of   Gaseous    Mi.vlurrs. 
V.  .Meyer.      IJer.  26,  428—429. 

FnEiERandV.  Meyer  T this  Journal,  1893,437)  observed 
that  the  temperature  of  explosion  of  a  mixture  of  h3-drogcn 
and  chlorine  was  very  irregular.  The  author  describes 
additional  experimciits  which  confirm  this.  If  bulbs 
containing  the  mixture,  pi'epared  in  exactly  the  same  wa}', 
be  rapidly  introduced  into  boiling  dimethyl  aniline  (193'  C.) 
in  the  dark,  explosion  usually  takes  place.  Out  of  about 
40  bulbs  dijiped  into  boiling  aniline  (182'  C.)  only  two 
exploded.  Mere  traces  of  foreign  gases,  as  well  as  the 
nature  of  the  walls  of  the  bulbs,  are  of  considerable  influence 
in  determining  the  temperature  at  which  explosion  occurs. 
—J.  S. 

Graphite  and  Graphitite.  W.  Luzi.  Iler.  26,  890. 
By  previous  research(  Zeits.  f.  Naturw,  64, 244  ;  and  I5er.  24, 
4083  ;  25,  216,  1378)  the  author  has  been  led  to  distinguish 
two  forms  of  graphite,  one  of  which  he  calls  graphite  and 
the  other  graphitite.  They  are  characterised  by  the 
difference  of  their  behaviour  when  heated  with  a  mixture 
of  potassium  chlorate  and  the  strongest  nitric  acid.  In 
confirmation  of  this  view,  three  samples  of  graphite  from 
widely  distant  places  of  origin  (Ceylon,  Xorway,  Canada) 
yielded  an  oxidation  product,  translucent,  composed  of  thin 
tabelliform  crystals  with  cleavage  lines,  and  yielding  when 
ignited  a  residue,  pyrographite  oxide,  of  enormous  size, 
made  up  of  very  fine  swollen,  curly  threads.  On  the  other 
hand,  three  samples  of  graphitite  fron\  the  Fichtelgebirge, 
Siberia,  and  Greenland,  submitted  to  the  same  process, 
yielded  an  oxidation  product  possessing  no  crystalline  form, 
no  fissures,  and  of  quite  irregular  formation.  This  graphitite 
oxide,  when  decomposed  by  heat,  yields  a  powdery  residue, 
pyrographitite  oxide,  neither  swollen  up  nor  showing  any 
indication  of  line  threads. — Edo.  T. 


Takkm^arisciik     I'KnEusicirr     Ijukk     oik     Ki.NSTi.K  hk.v 

OnOAM.SClIK\     FARnSTOIFK    l-NI)    IllUi;     A.NWKNOl  Vr;    IN 

Fakbkkei  r.NO  Zicudnui*  k.  Von  l)r.  AiXfi.i-  Lkiink. 
Zwcite  Licferunr/.  Berlin  :  \'er!ag  von  Julius  Springer, 
1893.  Loudon  :  II.  Grevcl  and  Co.,  33,  King  Street, 
Covent  Garden.     Six  Parts,  6s.  each. 

This  is  the  Second  Part  of  the  work  already  noticed  in  this 
Journal,  1893,  384,  where  Part  I.  is  referred  lo.  As  there 
stated,  the  tabular  review  when  complete  will  form  an 
almost  indispensable  companion  work  to  Schultz  and  Julius's 
•*  Tube  liar  ische  Uebersicht  dcr  Knnsfliclieu  Organischcn 
Farbstoffe." 

In  this  Part  II.  the  number  63  is  commenced  with  on 
p.  17,  corresponding  to  Xo.  86  in  Schultz  and  Julius's 
Tables,  and  refers  to  Crocein  Scarlet  3  IJX,  and  the  part 
ends  with  No.  119,  or  148  in  Sciiultz's  Tables,  and  refers 
to  Stilbene  Ked.  As  in  Part  I.,  the  column  devoted  to 
illu-stration  by  means  of  dyed  specimens,  is  again  in  Part  II. 
a  brilliant  success. 


CnEMiscii-TECHXiscHES  KEPERTOKiusf.  F'eber&ichtlich 
Geordnele  Mittheilungen  der  neuesten  Erfindungen, 
Fortschritte  und  Verbesserungen  auf  dem  Gebiete  der 
technischen  und  industriellen  Chemic,  mit  Ilinweis  ant 
Maschinen,  Apparate  und  Literatur.  Ilerausgegeben 
von  Dr.  E.mil  Jacohsox,  1892,  Zweites  Halbjahr. 
Erste  Halfte.  Berlin  :  K.  Gaertner's  Verlagsbuch- 
handlung.  Herman  Heyfelder,  Schunebergerstrasse  26, 
S.W.  London  :  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden. 

Tins  issue  forms  the  first  of  the  second  half  year  of  1892, 
and  contains  pages  3  to  1 12,  in  which  the  following  matters 
are  treated  of  :  — Building  Materials,  Cements,  Sec.  Colours, 
Dyes,  and  Calico  printing.  Fats,  (Jils,  Illuminating  and 
Heating  Materials.  Fermented  Liquors.  Tanning,  Leather, 
and  Glue.  Textiles.  Glass  and  Earthenware.  Wood  and 
Horn.  India-rubber.  Cements,  Varnishes,  and  Paints. 
Metals. 


UfiBER  DIE  E>TWICKELUXG  DER  TnEEKFAUBEN-IXDUSTRIE. 

Yon    Dr.     Heineicii    Caro,    Hofrath     in    Mannheim. 
Berlin  :    E.  Friedlander  and  Sohn,  1893,     Price  3s.  6d. 

This  is  a  reprint  in  book-form  of  the  remarkable  address 
given  by  Dr.  Caro  before  the  Berlin  Chemical  Society', 
June  22nd,  1891,  on  the  "  Development  of  the  Coal-tar 
Colour  Industry."  The  book  contains  151  pages,  entirely 
filled  with  subject-matter,  and  without  either  preface  or 
index. 


Rules  for  the  Estimation  of  Alcohol  ix  Imported 
Spirits.  With  Tables  giving  the  specific  gravity  of 
alcohol  from  984  to  936,  computed  to  the  third  place  of 
decimals.  By  C.  J.  H.  Warden,  M.D.,  Chemical 
Examiner  to  the  Government  of  Bengal.  Issued  bi; 
order  of  the  Board  oj  lievenue,  Bengal.  Calcutta : 
Bengal  Secretariat  Press,  1S92.     Price  lis.  10. 

This  is  a  strongly  bound  8vo.  volume,  containing  introduc- 
tion of  7  pages,  3|  pages  of  rules  for  testing  spirits,  and 
413  pages  filled  with  tables  giving  in  one  column  the  specific 
gravities  of  spirits  at  15 '5'  C,  and  in  the  adjoining  column 
the  corresponding  percentages  U.P.  or  O.P.,  as  the  case 
may  demand. 

Errata. — This  Journal,  1893,  184,  col.  1,  19  lines  from 
bottom,  for  "  1877  "  read  "  1887  "  ;  16  lines  from  bottom 
delete  the  word  "  of." 

Page  67,  col.  2,  line  2  below  table,  after  the  word  "  of  " 
add  the  words  "  sodium  hydrate  and  10  cc.  of'"'  before  the 
words  "  hydrogen  dioxide." 
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Crane  Iseport 


Articles. 


Rates  of  Duty. 


Acids,  viz. : — 
Acetic,  containing;  not  more  than  30  per  i  Pint  or  lb. 

c;nt.  acidity. 
Do.,  for  every  extra  10  per  cent,  or  pait 

of  10  per  cent,  above  30  per  cent. 
Muriatic,  nitric,  sulphuric Per  cwt. 


Blacking,  includin?:  burnishing  ink,  dress- 
ins,  harness  polishing,  and  paste. 
Blue 

Brownware,  tiles,  retorts,  fire  linnps,  and 

fire  clay  Roods,  includinK  firebricks. 
Buttsrine  and  oleomargarine 


0 


X.     (?. 

0    3 


Candles 

Cement,  including  plaster  of  Paris,  .nnd 
other  products  having  sidjihate  of  lime 
as  a  basis. 

Charcoal  and  coal  (gi-ound) 

Chinaware  and  porcelain  (excei)t  photo- 
graphic, scientific,  and  telegraphic 
materials — free). 

Cloths,  oil  and  other  floor 

Earthenware,  including  packing  (except 
photographic,  scientific,  and  telearaphic 
materials— tree),  meaiuring  outside  the 
package  as  imported. 

Drugs,  viz. : — 
Ammonia,  carbonate  of 


„  liquid 

Chlorodyne 

Cocculus  indicus. 
Glycerine,  pure . . 

„         crude . 


25  °/o  ad  I'cil. 
Per  lb.  0    0 

20°  0  culvaL 


Per  lb. 


Per  cwt. 


0  1 
0  0 
0    1 


20  °/o  ad  vol. 
15  °/o  ad  val. 

20  7o  ad  val. 
Per  cubic  foot    COS 

Per  pint  or  lb.    0    0    2 

0    0    2 

25°  3  od  val. 

Per  lb.  0    10 

„  0    0    3 

0    0    1 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

United  States. 

Customs  Vecisioits. 

The  following  decisions  respecting  the  construction  to  he 
given  to  Acts  of  Congress  relating  to  the  classitication  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been  given 
hi'  the  Customs  authorities  in  that  country  : — 

Potato  starch,  certain  so-called  farina  is  dutiable  at 
2  cents  per  pound  under  paragraph  323  N.T. 

Ammoniacal  gas  liquor,  the  product  of  the  destructive 
distillation  of  coal  in  the  manufacture  of  illuminating  gas, 
and  purified  and  concentrated  by  redistillation,  so  that  it 
contains  a  much  larger  percentage  of  ammonia  and  sulphide 
of  ammonia  than  was  contained  in  said  liquor  when  first 
distilled,  is  dutiable  at  20  per  cent,  ad  val.  under  section  4 
N.T. 

Lupuline,  a  resinous  secretion  in  the  form  of  a  powder 
from  the  scales  and  fruit  of  the  hop  flowers,  which  are  the 
hops  of  commerce,  is  a  crude  drug  of  the  class  enumerated 
in  paragraph  .OGO  N.T.,  and  is  exempt  from  A\\\.y. 

Cow  or  ox  hides  of  the  description  known  as  Russia 
leather,  and  chiefly  used  as  a  material  for  razor  strops,  are 
dutiable  at  10  per  cent,  under  paragraph  4.55  X.T. 

Oil-dressed  elk  hides  having  a  chamois  finish  are  dutiable 
at  10  per  cent. — Board  of  Trade  Journal. 

Customs  Tariff  of  Victoria. 

The  following  is  a  statement  of  the  rates  of  import  duty 
now  in  force  under  the  Customs  tariff  of  Victoria.  They 
are  leviable  under  the  Customs  Act  of  1890  as  amended  by 
the  "Customs  Act,  1892,"  dated  the  19th  January  1893. 


Customs  Tariff  of  Victoria — cant. 


Articles. 


Drugs— eo»/. 
^lorphia . . . 


Nitrate  of  silver 
Nux  vomica  .... 
Strychnine 


Explosives  (except  fine  meal  powder,  not 
sporting,  in  bulk  and  in  jiackages  of  not 
less  than  25  lbs.  each— free),  viz. : — 
Powder,  sporting 


„       blasting 

Gelatine  and  gelatine  dy  aaraite  , 

Other  explosives 

Fireworkis , 


Fuse. 


Gelatine 

Glucose  :— 
Solid 

Liquid 

Glue  :     Liquid    and    liquid 

cements. 
Glue 


gum,   and 


Grease  (antifriction) 

Ink,  printing  (coloured) 

Inks,  writing,  liquid  or  powder. 
Lead,  sheet,  and  piping 


Leather  [except  (crust  or  rough  tanned, 
viz.:  —  calf,  goat,  hogskin,  sheep,  or 
kangaroo,  when  not  exceeding  seven  lbs. 
cacii  skin  ;  and  English  bend,  some- 
times called  butt— free),  and  kid,  calf- 
kid,  mcck-kid,  and  patent  calf—  free] . 

Leather,  furniture,  bootmakins:,  and  book- 
binding morocco  (except  black),  Persian 
sheep  roan,  and  si; i vers. 
Black  morocco  and  goat  levant 

Medicines,  consisting  of  two  or  more 
ingredients  mixed  ready  for  use,  not 
b(!mg  in  chemical  combination,  drugs 
and  "chemicals  packed  ready  for  retail 
sale  or  consumption,  including  medical 
compounds  containing  spirits  not  ex- 
ceeding the  strengtii  of  proof  by  S.vkes' 
hydrometer,  and  all  preparations 
recoiumcndcd  as  beneficial  for  any 
portion  of  the  human  or  animal  body, 
or  the  cure  or  the  treatment  of  any 
disease  or  affection  whatever  :  and 
medicine  chests  or  cases,  with  or 
without  fittings. 

Milk,  preserved 

Mustard 


Oil  and  paste,  furniture 

Oils,  in  bulk  (except  cocoanut,  fish  of  all 
sorts,  mineral  refined  of  which  the 
point  of  ignition  is  below  SO"  P.,  kerosene, 
pahn,  lubricating,  of  which  the  chief 
component  part  is  mineral,  and  resin — 
free). 

Oils    packed    in    bottles,  jars,   or    other 
vessels,  not  exceeding  one  gallon  in  size, 
as  under  :— 
Quarts  and  over  a  pint 

Pints  and  over  a  half-pint 


Half-pints  and  smaller  sizes , 

Over  a   quart  and  not   exceeding 

gallon. 


Bates 

of 

Duty. 

Per  oz. 

£   s. 
0    1 

d 
0 

„ 

0    0 

0 

Per  lb. 

0    0 

2 

Per  oz. 

0    1 

0 

Per  lb.  0    0    3 

0    0    1 


0    0    4- 
20°  c  ad  val. 


Per  coil  of  24"! 

fe't  or  l°ss,  [ 

and  in  pro-  I  n    0    1  - 

portion  for  f  '-^ 

any  greater  | 

quantity   -J 
Per  lb.  0    0    6 


Per  cwt.  0  G  0 

„  0  3  0 

£0  °/o  ad  val. 

Per  lb,  0  0  2 

Per  ton.  3  0  0 

Per  lb.  0  0  6^ 

10  °/o  ad  val. 

Per  cwt.  0  2  G 

Per  lb.  0  0  6 


35  ° 'o  ad  val. 

20  °/o  ad  val. 
25  %  ad  val. 


Per  pint  or  lb.   0    0    2, 
Per  lb.  0    0 

20° load  val. 
Per  gallon  0    0    6  = 


Per  dozen  0    4    0 

»  0    2    0] 


0    10 
0  12    oi 
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CfSTOMS  Tariff  of  Victoria — continued. 


Articles. 


Rates  of  Duty. 


I  .iuuii>  M'li  s  iixopi.  Lsscntial  oils  and 
•  ssences  not  coiituininp  alcohol— five), 
liaeked  in  bottles  or  jars  not  exceeding 
iine  reputed  quart  in  size,  or  in  canisters 
■  r  vessels  not  exceeding  one  quart  in 
■^ize. 
<». linen's  stores  not  otherwise  enumerated 

(except  isin}:Iiiss,  uncut— free). 
C)pium,  ineludinp   all  floods,  wares,  and 
merchandise  mixed  or  saturated  with 
I'pium,   or    with    any    preparation    or 
solution    thereof,   or    steeped    therein 
respectively. 
Paints     and     colours     (except     artists' 
colours)  :— 
Ground    in     oil.    including     patent 

dryers  and  putty. 
Jlixed  ready  for  use,  from  or  of  any 
substance. 

Paper   (except  writinp   and   printing  in 

original  wrappers  aud  uncut  edges  as  it 

leaves    the    mill  ;    paperhangings   and 

millboard— free) : — 

Cut 


Paper,  other 

„     bags  

,,     cardboard,  pasteboard 

Powders,  baking,  seidlitz,  washing 

Soap,  perfumed  and  toilet 

Do.,  other 

Soda  crystals 


Spirits,  cordials,  liqueurs,  or  strong  waters, 
sweetened  or  mixsd  with  any  article  so 
that  the  degree  of  strength  cannot  be 
uscertaineil  by  Sykes'  hydrometer  (in- 
c'  iding  all  alcohol  diluted  or  undiluted 
with  water  or  other  menstruum,  and 
containing  in  solution  any  essence, 
essential  oil,  ether,  or  other  flavoiu-ing 
or  other  substance,  whether  of  natiural 
or  artificial  origin. 

Spirits,  methylated 

Do.,  perfumed 


Springs,  sofa,  chair,  and  other  furniture. . 

Starch  

Stearine 

Sugar,  the  produce  of  the  sugar  cane 

Do.,  the  produce  of  sugar  cane  bonded 
and  refined  in  Victoria  in  a  bonded 
wai-ehouse,  under  regulations  framed 
by  the  Governor  in  Council. 

Do.,  the  produce  of  beet-root,  and  all 
other  sugar. 

Do.,  candy 

Do.,  molasses  (except  unrefined— free) . . . 

Vai-nish,  including  lithographic 


Vinegar,  not   being  acetic  acid  or  crude 
vinegar,  aromatic  or  raspbeny. 


20  °  „  >ul  v,(. 


10  '/e  ail  val. 
Per  lb.  10    0 


Per  ton  2    0    0 

»  4    0    0 


Per  lb. 
Per  cwt. 


0    0    2 
0    6    0 


0  15  0 

0  4  0 
20  7c  ail  vaL 

Per  lb.                  0    0  4 

0    0  2 

Per  ton                 2    0  0 


Per  gallon 


0  15    0 


Per  liquid  gall.    0    10 


Per  gallon 

10  = 
Per  lb. 


14    0 


ad  vol. 

0    0 


2 

0    0  2 

Per  cwt.              0    3  0 

0    2  0 

„                         0    6  0 

Per  pint  or  lb.    0    0  2 

Per  cwt.               0    3  0 

Per  gallon           0    2  0 

„                     0    6  0 


The  following  are  exempt  from  duty :  — 

Charcoal,  animal  (ground)  ;  chinaware  and  porcelain, 
heing  scientific  materials;  colours,  arlists';  explosives, 
being  fine  meal  powder,  not  sporting,  in  packages  of  not  less 
thaa  25  lb.  each ;  glassware,  scientific ;  matches,  wood, 
safety  ;  molasses  ;  oil  in  bulk,  being  cocoanut,  fish,  mineral 
refined,  of  which  the  point  of  ignition  is  below  SO""  F,, 
kerosene,  palm,  lubricating,  of  which  the  chief  part  is 
mineral,  and  resin ;  oilmen's  stores,  being  essential  oils  and 
essences,  not  containing  alcohol  and  isinglass  uncut ;  and 
salt,  being  rock  sz\i.—Ihid. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

MA>fGANESE  Ore  Trade  ix  the  Caucasus. 

Tlic  manganese  ore  trade  in  the  Caucasus  to  the  Unite] 
Kingdom  and  tlie  United  States  of  A;nerica  is  stcadilv 
increasing.  In  his  report  to  the  Foreign  OfTice  on  ih'c 
trade  and  commerce  of  Batoum  for  the  year  1892,  ?.lr.  P. 
Stevens,  Her  Majesty's  Consul  at  that  port,  -writes  :  ^ 

It  is  stated  that  as  soon  as  the  branch  railv^ay  iroro  the 
Transcaucasian  main  line  to  Chiatur  is  completed,  -.vLich  is 
expected  to  take  place  shortly  now,  this  trade  will,  acconling 
to  all  present  appearances,  assume  very  large  proportioas. 
The  Government  has  lately  been  much  concerctd  in  the 
welfare  of  the  mining  industry  of  the  Caacasils,  and 
measures  have  been  adopted  for  the  immediate  improve- 
ment of  the  existing  horse  tracts  in  the  mining  sections  of 
of  the  sub-district  of  Sharopan.  The  constractioa  of 
macadamised  roads  has  also  been  undertaken  in  those 
sections,  which,  when  brought  into  use,  TviJl  render  the 
mines  easier  of  access,  and  enable  mine-owners  to  deliver 
the  ore  at  a  reduced  rate  at  the  railway  station  of  Xviril, 
situated  about  50  miles  distant  from  the  mines,  on  the 
Transcaucasian  main  line,  which  is  in  direct  communication 
with  the  ports  of  Batoum  and  Foti,  whence  the  ore  finds 
its  way  abroad. 

In  order  to  illustrate  the  saving  that  -.vill  take  place,  the 
present  prices  paid  for  manganese  at  the  sea-board  icay 
be  quoted,  as  well  as  the  prices  at  which  it  is  expected 
dealers  will  be  able  to  deliver  the  ore  at  the  same  spct  oa 
completion  of  the  improvements  above  referred  to  : — 


Present  Prices 
per  Pood. 


Expected  Future 
Prices  per  Pcod. 


Cost  of  ore  at  the  mines , 

Transport  to  Kviril 

Commissions 

Freight  from  Kviril 

Total 


Conecks 
"  8 

25 


Coi>eeks. 
8 

6 

2 


The  average  f.o.b.  price  paid  for  this  ore  at  the  s.-^a-board 
is,  therefore,  about  40  c.  per  pood,  which  is  equivalent  to 
\0d.  for  every  36  English  lb.,  and  the  saving  that  is  likely 
to  occur  is  20  c,  or  bd.,  per  pood.  It  is  said  that  \\d.  of 
this  sum  will  go  towards  advancing  the  price  of  the  ore  at 
the  mines,  and  another  Ijrf.  towards  increasing  the  com- 
missions, so  that  a  net  saving  of  2\d.  per  pood  Trill  take 
place  in  the  f.o.b.  price  of  the  ore.  The  quantity  of 
manganese  ore  shipped  in  the  Caucasus  for  the  United 
States  of  America  in  1892  was  26,420  tons,  valued  at 
62,066/.,  and  the  total  quantity  that  left  the  country  d  irlng 
the  same  period  reached  the  figures  of  33,790  tons,  acd 
76,861/.  in  value.  —  (:S'o.  1191,  Foreijn  Office  Anniail 
Series.) 

Prices  adopted  ix  Xoewat  for  Wood  Pulp 
(Cellulose). 

In  a  report  to  the  Foreign  Oflice  dated  the  22ud  June, 
Mr.  T.  Michel],  Her  iNIajesty's  Consul-General  at  Christiania, 
states  that  at  a  meeting  of  the  Norwegian  and  Swedish 
sections  of  the  Cellulose  Pulp  Association  held  on  the 
previous  day  in  that  city  the  following  standard  prices 
were  unanimously  adopted  : — 

For  prime,  dry,  unmixed  sulphite,  Kr.  200  to  Xr.  210, 

For  second  quaUty,  dry,  unmixed  sulphite,  Kr.  185  to 
Kr.  195. 

For  prime,  dry,  unmixed  sulphite  pulp,  Kr.  180  to  Kr. 
190. 

For  second  quality,  drv,  unmixed  sulphite  pulp,  Kr.  170 
to  Kr.  180. 

All  per  1,000  kilos.  (1  ton)  f.o.b.  in  the  Chrietiania  €ord 
or  the  Swedish  harbours  on  the  West  Coast. 
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It  W3S  also  again  agreed  that  in  computing  the  -weight 
of  air-drv  pulp  12  per  cent,  shall  be  added  to  the  gross 
weight,  o'r  that  100  kilos,  air-dry  cellulose  shall  contain 
88  kilos,  absolutely  dry  pulp  and  12  k'los.  water. 

British  importers  of  wood  pulp  are  aware  that  these 
prices  are  not  obligatory  on  the  manufacturers,  who  strive, 
however,  to  obtain  them. — Board  of  Trade  Journal. 

Prosecctiox  for  Butter  Aduxteration  in  Normandy. 
Mr.  F.  Bernal,  Her  Majesty's  Consul-General  at  Havre, 
in  a  recent  report  to  the  'Foreign  Office,  encloses  an 
account  taken  from  a  Havre  newspaper  of  the  prosecution 
of  a  butter  merchant  at  Lisieux,  on  the  26th  June,  for 
adulterating  butter.  The  defendant,  who  carries  on  a 
large  trade"  with  England,  added  margarine  to  his  butter. 
He  had  already  been  condemned  for  a  similar  offence  to 
four  months'  imprisonment.  The  punishment  for  the 
present  offence  was  eight  months'  imprisonment,  a  fine  of 
3,000  francs,  and  the  insertion  of  the  judgment  in  45 
newspapers  of  the  five  departments  of  Normandy. — Ibid. 

The  PRODrcTiox  of  Tartaric  Materials  in  Italy. 

The  following  information  respecting  the  production  of 
tartaric  materials  in  Italy  is  extracted  from  a  reporl  to  the 
Foreign  03ice  by  Mr.  E.  H.  B.  Hartwell,  Her  Majesty's 
Consul  at  Naples,  dated  the  21st  June  :  — 

The  large  increase  in  the  production  of  tartaric  materials 
in  Italy  must  be  attributed  to  the  abundant  wine  harvests 
during"  the  last  quinquennium.  In  their  exportation  the 
southern  provinces  of  Italy  have  the  largest  share.  From 
reliable  authority  I  am  enabled  to  state  that  the  total 
expor.ts  from  Italy  to  foreign  countries  from  October  1891 
to  September  1892  (the  period  in  which  those  articles  are 
produced  and  exported)  amounted  to  9,814  tons,  representing 
a  value  of  425,240Z.  sterling.  Of  this  total  amount  1,512 
tons,  value  98,280/.  sterling,  was  composed  of  the  "Jaalf 
re&ned  tartars";  3,124  tons,  value  181,100/.  sterling,  of 
"Vinaccia  Argols  " ;  2,430  tons,  value  104,640/.  sterling, 
of  "  Crude  Argols  "  ;  and  2,748  tons',  valae  41,220/.  sterling, 
of  "  Wiuelees." 

No  less  than  4,022  tons,  value  174,300/.  sterling,  were 
shipped  from  Naples  alone,  and  chiefly  to  the  United 
Slates  of  America,  that  country  taking  2,069  tons.  In  the 
United  States  these  articles  are  mostly  used  in  the  produc- 
tion of  baking  powder  in  substitution  of  the  more  expensive 
yea^t.  Great  Britain  took  709  tons  from  here,  France  253, 
and  Italy  106  tons ;  the  balance  was  shipped  to  the  other 
European  countries. 

'  The  excellent  harvest  of  last  year,  with  good  prospects  of 
the  present  one,  had  the  effect  of  bringing  down  prices  to  a 
Doint  which  has  not  been  touched  during  the  last  30  years. 
^  —Ibid. 


GENERAL  TRADE  NOTES. 

Russian  Petroleum.  ; 

The  Journal  des  Mines  for  the  22nd  June,  quoting  from   | 
a  contemporary,  states  : — 

The  Eussian  petroleum  market  is  at  the  present  time  in 
a  xery  favourable  condition,  upon  news  arriving  from  Baku 
that  "the  proprietors  of  the  naphtha  springs  have  succeeded 
in  furnishing  a  quality  of  petroleum  offering  every  security 
and  inoffensive  to  a  degree  hitherto  unknown.  The  specific 
weight  of  the  new  product  is  50,  its  explosive  temperature 

100.  .  .     ,        ,       .      , 

The  process  employed  has  this  in  particular,  that  in  place 
of  from  25  to  30  per  cent,  of  normal  petroleum  which  has 
been  extracted  from  the  naphtha  hitherto,  70  to  80  percent. 
can  be  obtained.  In  order  to  differentiate  the  new  product 
irom  the  old,  a  reddish  tinge  is  given  to  it,  which  does  not 
at  aU  affect  its  purity  and  brightness.  It  is  akeady  in  great 
demand  both  at  Odessa  aud  Baku. 

Aluminium;  in  France. 
According  to  L'Echo  des  Mines  the  Societe    Bernard 
Frhres  has  made  arrangements  to  enlarge  its  works  for  the 


production  of  aluminium  at  St.  Michel  and  Froges.     The 

Echo  claims  a  great  advantage  for  France  in  aluminium 
manufacture,  on  account  of  the  deposits  of  bauxite  in  the 
departments  of  Var  and  Alps-Maritiinos,  which,  it  saj-s,  is 
much  purer  and  of  more  even  qualitj'  than  the  bauxite  of 
Alabama  and  Georgia. 

The  Petroleum  AVells  of  Sumatra.  . 

The  Journal  des  Mines,  in  its  issue  of  the  22nd  June,        1 
states  that  the  petroleum  springs  of  Sumatra,  which  have         ' 
only  been  recently  discovered,  are  showing  rapid  develop- 
ment. 

It  is  affirmed  that  English  capitahsts  have  obtained 
concessions.  A  Dutch  syndicate  has  already  commenced 
to  work.  It  counts  upon  producing  2,000  tons  daily  by  the 
end  of  the  year.  The  Kussians  and  Americans  are  also 
desirous  of  obtaining  a  footing  in  these  regions.  The  total 
concessions  granted  hitherto  are  320  square  miles  in  extent. 

The  producers  are  endeavouring  to  secure  the  market  of 
Singapore,  the  monthly  consumption  of  which  is  from 
34,000  to  38,000  tons,  aud  to  displace  the  Ilussian  and 
American  petroleums. 

The  American  Tin  Plate  Industry. 

The  American  tin  plate  industry  will  suffer  a  serious 
handicap  after  Juh'  1st  through  the  provisions  of  section 
209  of  the  McKinley  tariff  law,  which  was  presumably 
passed  to  protect  the  tin  mining  industry  of  Dakota  and 
California,  and  according  to  which  tliere  shall  be  imposed 
after  July  1st,  1893,  on  cassiterite,  or  black  oxide  of  tin, 
and  upon  bar,  block,  and  pig  tin  a  duty  of  4  cents  per 
pound  ;  but  if  the  product  of  the  mines  of  the  United  States  . 
shall  have  exceeded  5,000  tons  of  cassiterite  and  bar,  block,  j 
and  pig  tin  in  any  one  year  prior  to  July  1st,  1695,  then  all  1 
imported  cassiterite  bar,  block,  and  pig  tin  shall  after  that 
date  be  admitted  free  of  duty.  Up  to  the  present  time  the 
pig  tin  output  of  the  United  States  has  been,  according  to 
Mr.  Wm.  Benedict,  in  the  Mineral  Industry,  about 
150  tons,  divided  as  follows:  California,  134  tons  ;  Dakota, 
10  tons ;  and  Virginia,  8  tons.  As  none  of  the  mines  are 
now  being  worked,  it  may  be  taken  for  granted  that  neither 
5,000  tons,  nor,  iiideed,  any  considerable  part  of  it,  will  be 
produced  before  July  1st,  1895,  and  the  duty  will  con- 
sequently cease  on  that  date  by  limitation.  It  is,  however, 
highly  probable  that  long  before  that  Congress  will  repeal 
the  section  and  others  similar  to  it  and  allow  the  free 
entrance  of  raw  materials.  jMeanwliile  importers  and  users 
of  pig  tin  have  made  provision  against  the  duty  by  laying 
in  a  big  stock  of  metal,  the  imports  for  April  being 
7,146,086  lb.,  worth  1,467,234  dols.,  against  4,893,618  lb., 
worth  940,508  dols.,  during  the   corresponding  mouth  of 

1892.  The  imports  for  the    10  months  ending  ^lay   1st, 

1893,  amounted  to  41,833,381  lb.,  worth  8,465,714' dols., 
against  32,987,780  lb.,  worth  6,469,913  dols.,  during  the 
corresponding  period  of  1892.  It  is  expected  that  the 
imports  of  May  and  June  will  show  a  still  larger  increase. 

— Engineeriixj  and  Mining  Journal. 

The  Thomas  Gilcukist  Process. 

The  manufacture  of  steel  by  the  Thomas  process,  which 
began  with  20  tons  in  1878,  has  steadily  increased,  and  last 
year  a  production  of  3,202,640  metric  tons  was  reported, 
it  is  in  Germany  that  this  process  has  found  its  greatest 
development,  introduced  iu  1879,  it  was  found  peculiarly 
suited  to  some  German  irons,  and  the  output  has  increased 
each  year,  reaching  2,013,484  tons  last  year.  France  aud 
Austria  are  nearly  equal,  the  former  showing  last  year 
287,526  and  the  latter  288,122  tons — both  a  considerable 
increase  over  1891.  In  England  the  production  has  been 
more  variable,  reaching  a  maximum  of  503,400  tons  iu  1S90 
and  falling  off  last  year  to  406,839  tons — a  reduction  of  over 
19  per  cent.  How  much  of  this  was  due  to  an  abandon- 
ment of  the  process  and  how  much  to  the  general  falling  off 
\  in  the  steel  trade  are  not  indicated  by  the  returns.  In  the 
,  United  States  the  use  of  the  Thomas  process  is  "first  reported 
in  1890,  when  77,779  tons  were  made;  the  production 
increased  to   110,116  tons  in   1890,  but  fell  off  again  to 
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Vl,7l.".t  tons  hist  vi'iir.  It  is  proliiililc,  however,  that  a  con- 
siderable gain  will  he  shown  in  the  current  3'ear,  and  a 
further  extension  in  tho  use  of  the  process  is  to  be  expected. 

—  I  hid. 


MlXEHAf,   I'llOIileriON   OF  GkUMWY   IN'    1891    AXD    1892. 


1S91.  1892. 

I  i 

Quantity.:     Value.       Quantity.       A'aluc. 


<oal 

Liffnitc 

rJraphito 

AsphalluTu 

Polrolcuai 

Rock  salt 

Kainit    

Other  polasli  salts  .. 

Epsomitc 

I?oracite 

.Salt: 

Chloride  of  potassiimi 

iSalpliate  of  potasli . . 

Sulphate  of  magnesia 

Sulphate    of  potash 

and  iTuignesia. 
Sulp^tite  of  alumina. 

Alum 

Iron  ore  

Zinc  ore 

Le;id  ore 

Copper  ore  

Silver  and  jsolJ  ores 

Cobalt,    nickel,   and 

bismuth  ores. 
Tin  ore 

Antimonyore 

A  rseulc  ore 

Jfanganese  ore ! 

Uranium    raid    wol- 
fram ores. 
Pyrites 

Other     vitriol     and 
alum  ores. 


Tons. 

7."?,7l5,(;.-.3 

20,.-,:{C,(i2.j 

;i,82t 

t9,l.-,0 

1.-V515 

C(JC,7'J3 

472,256 

8!iS,0;i3 

7. 1",  t 

177 


D.illirs. 

M7,37!),r>51 

13.5«,4.-;7 

7:i,.';i0 

93,928 

29.S,(i.';9 

74i,7.j4 

1,701, MO 

2,77 1, «11 

1",311 

i2,';G0 


Total 


10.0.-,7,.-,2t 

7'.K3,5-t4 

159,215 

587,020 

22,509 

1,071 

75 

1 

3,121 

40,335 

47 

12-i,288 

2,190 


9,852,076 

0,238,381 

4,103,988 

5,210,192 

l,l£l,723 

159,328 

22,839 

41 

32,563 

202,445 

10,561  , 

239,468  I 

1,517 


Tons. 

71,327,752 

20,977,931 

4,030 

53,279 

11,527 

659,322 

518,445 

802,630 

10,207 

179 

499,006 

123,961 

26,267 

23,879 

11,593 

2S,.388 

4,270 

11,539,235 

800,167 

163,372 

567,030 

19,319 

3,185 

63 

2,148 

32,891 

48 

113,461 

2,973 


108,702,065  '193,925,125   108,370,670 


Metals. 
PiR-iron 

Zinc 

Lead  (pig) 

Litharge  

Copper  (pip)   

Copper,    matte    and 

black. 
Silver 

Gold 

Cadmium   

Tin 


4,631,218 

139,353 

05,615 

3,124 

24,.302 

590 
Kilos. 
414,852 

3,077 


Tons. 

287 


Dollars. 

131,724,000 

14,436,750 

03,210 

101,750 

220,000 

703,000 

1,955,750 

2.528,500 

22,357 

13,772 

3,455,250 

4,ioo,.';co 

1,072,000 

81,000 

223,250 

504,825 

117,500 

10,319,852 

5,305,.321 

3,671,881 

5,128,221 

910,378 

199,.537 

18,554 

19,191 
127,011. 

11.057 

210,3.59 

2,019 


58,107,003 

15,639,337 

5,810,587 

197,317 

7,011,268 

46,139 

14,74S,420 

2,141,998  ; 

131,131  I 


4,913,174 

139,938 

97,936 

3,408 

24,778 

625 
Kilos. 

487,784 


3.000 
Tons. 
681 


187,285,129 

50,987,252 

13,765,510 

5,145,560 

201,705 

0,188,432 

24,C30 

14,256,396 

2,001, .379 

2,850 

309,974 


MiMKAf,  I'Koni;cTioN  OF  Gkrmanv-^co«^ 


1801. 

,  IW.'. 

Quantity. 

Valuo. 

Quantity. 

Value. 

Nickf;!,  bismuth  and 
uranium. 

Antimony  and  man- 
Kan  eve.' 

Arsenii-   

1 

4,018,740 

288,9:;8 

2,088,133 

1,238  1,713,581 
219            44,031 

1.''07  :  09. 127 
OfiS            13,819 

4.36,389  j   :i,no,i-:o 

8,670            .'^3,179 
4,001        .  279,410 
4,390  '         05,369 

Sulpliui' 

Sulfdnu-ic  acid 

Sulphate  of  iron 

Sulpluite  of  copper  , 

Sidphatc  of  zinc 

Tin  salts  

407,033 
3,502 

21.805 

Coloring  earths 

Unenumti-ated 

2,629 

08,316 

Total  tons 

Total  kilos.  ... 

5,817,1.35 
447,929 

110,23(;,017 

,, 

104,668,703 

—Ibid. 


Patkkts  in  Switzerland. 


lastead  of  patentees  being  allowed  only  two  jearsi  for 
filing  proofs  that  models  or  fpecimens  of  their  in\eutions 
are  in  existence,  they  will  in  future  be  allowed  a  3  ear 
longer,  and  this  change  also  applies  to  those  patents  taken 
since  July  31,1891;  so  that  now  three  years,  reckoning 
from  the  date  of  the  provisional  application  in  Switzerland, 
will  be  allowed  within  which  the  patentee  is  to  take  his 
definitive  patent  by  means  of  filing  the  proofs  aforesaid. 

— J.  H. 

The  Alcohol  Duty  and  MAXiFACTi^aERS. 

M.  Foirrier,  the  well-known  chemical  manufacturer  and 
senator,  has  invited  the  Syndical  Chamber  of  Paris  chemical 
manufacturers  to  make  an  effort,  if  not  to  obtain  the 
suppression  of  the  tax  on  alcohols  used  for  industrial  pur- 
poses, at  least  to  prevent  its  proposed  increase.  The 
Chamber  has  readily'  taken  the  matter  up,  ard  an  address 
has  been  sent  to  the  French  IMinister  of  Finance  showing 
that,  even  under  existing  circumstances,  competition  with 
other  countiies  is  well-nigh  impossible  for  pharmaceutical 
preparations,  chemicals,  &c.,  in  which  alcohol  is  used.  The 
tax  is  at  present  37f.  50c.  per  100  litres,  and  it  is  proposed 
to  raise  it  to  50f.,  or  50c.  per  litre.  It  is  very  improbable 
that  the  tax  will  be  suppressed  entirely,  and  the  best 
French  manufacturers  can  hope  for  is  that  the  eld  rate  will 
be  maintained. —  Chemist  and  Druggist. 

Crisis  in  the  Sulphur  Industry, 

Some  mine-owners  at  Caltanissetta,  in  Sicily,  are 
endeavouring  to  form  a  syndicate  to  regulate  the  excess  in 
the  sulphur  output  at  the  mines  to  prevent  over-prcduction 
and  consequent  fall  in  prices.  As  a  rule,  when  prices  are 
high,  mine-owrrers  resume  operations  and  depress  their  own 
trade  by  glutting  the  markets;  hence  the  necessity  of 
organising  a  sj-ndicate  to  regulate  the  supply.  But  the 
difficulty  apprehended  is  the  inherent  distrust  Siciliac-s  have 
of  each  other,  and  on  this  account  it  is  feared  that  the 
combination  will  be  of  short  duration.  When  it  is  rennera- 
bered  that  the  number  of  sulphur  mines  worked  in  Sicily  i.s 
about  400,  producing  an  average  annual  yield  of  328,C0O 
tons,  valued  at  2,000,000/.,  andgivmg  employment  to  nearly 
30,000  workmen,  the  anxiety  caused  by  the  present 
depression  can  be  easily  understood.  A  deputation  of 
Sicilian  mine-owners  waited  not  long  ago  upon  the  JMinister 
of  Public  Works  to  obtain  a  reduction  in  railway  charges 
on  the  conveyance  of  materials  essential  for  the  workicg  of 
the  mines. — It>id. 
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The  Tuscan  Boracic  Acid  Prodcctiox. 

Boracic  acid  in  its  native  form  exists  iu  large  quantities 
at  several  places  in  the  provinces  of  Pisa  and  Grosseto  iu 
Tu=;caE)'  (.Iral}'))  tte  works  of  Count  de  Larderel  at  Monte 
Cerboli,  v,'hich  produce  aunualh^  about  40,000  cwt.,  being 
especially  well  known.  There  are,  according  to  a  statistical 
woik  of  Professor  Garollo,  12  boracic  acid  establishments 
in  the  tv70  provinces,  and  he  estimates  their  annual  output 
at  over  60,000  cv.'t.  All  the  boracic  acid  works  of  Tuscany 
are  in  the  hands  of  four  different  proprietors  ;  they  do  not 
act  as  direct  exporters,  but  sell  to  merchants  in  Leghorn. 
Id  spite  of  the  claims  of  other  antiseptics,  the  demand  for 
the  boracic  acid  of  Tuscany  continues  a  large  one.  There 
was  a  drop  of  8,000  cwt."  in  the  export  of  1892  (1889, 
38,222  cwt.;  1890,40,462  cwt.;  1891,  38,283  cwt.;  1892, 
29,793  CT7t.),  but  this  falling  off  is  rather  to  be  attributed 
to  the  general  slackness  of  trade  than  to  any  causes  parti- 
cularly affecting  rhis  branch  of  it.  The  shipment  to 
England  is  always  large.  Of  the  38,283  cwt.  exported  from 
Leghorn  in  1891,  27,S07  cwt.  were  sent  to  the  L^nited 
Kingdom,  almost  the  whole  of  the  remainder  being  taken  b}- 
th2  United  States  of  America,  Russia,  Belgium,  and  France. 
Bora^:  (not  native,  but  having  boracic  acid  as  its  source) 
is  also  produced  in  considerable  quantities  in  Tuscany. 
The  ezport  of  borax  and  borate  of  soda  in  1890  was 
14,889  cwt.  (7,361  cwt.  to  England),  in  1891,  12,341  cwt. 
(7,005  cwt.  to  England),  and  in  1892,  14,323  cwt.— Ibid. 

Production  of  Lead  in  the  United  States. 


1800. 


Froiu  domestic  ores : 
Desilvcrisctl I 

Soft j 

.intuvioairtl 

Total  domestic i 

I 
Fro;Ti  foreian  ores | 

Foreign  bullion  refined,  in  bond  ..  I 

Totnlproauet  of  works....  I 

! 

Impovted  for  consumption ' 


Total  .supp'y 

!B sported  in  tend 

Stocks,  of  refinetl  . . 


Cor  sumption 

Ill  \7liito  lead 

Pipe 

..Sheet 

fShot 

Other  uses  aud  stock 


Tons. 

Tons. 

Tons. 

106,980 

139,033 

142,087 

32,000 

34,000 

31,000 

4,806 

5,105 

5,803 

143,876 

178,138 

178,892 

18,124 

21,162 

26,731 

2,700 

12,874 

162,000 

202,000 

218,-500 

9,975 

1.915 

171,970 

203,015 

218,500 

2,700 

12,874 

9,000 

5,500 

171,975 

192,215 

200,12(1 

.. 

60,000 

64,800 

35,000 

37,000 

.. 

12,500 

13,500 

15,000 

15,000 

Q,715 

75,626 

—  Enginecrinfj  and  Miiiiiii/  Journal. 
Imports  of  Ceylon  during  1892. 

£• 

Articles  of  food 2.195,743 

Artificial  and  bone  manures 16,953 

Asphalte,  pitch,  tar,  and  resin 1,103 

Ale  and  beer 317 12 

Brandy 9,S5i 

Brass  sheets  and  brassware 5,082 

Beads 1,474 

Boots  and  shoes 3,4  U 

Bricks  and  tiles IC.Oki 


Imports  of  Ceylon  during  1892 — cont. 

£ 

Blasting  requisites 5,646 

Brushes 612 

Books  and  maps 0,230 

Cigars  aud  tobaccos,  manufactured 43,496 

Cement 16,000 

Carriages  and  carts 3,351 

Clocks  and  watches ,3,181 

Copper  sheathing,  &c 5,088 

Cotton  manufactures 342,100 

Cutlery  and  hardware 27,583 

Coal  and  coke  (312,757  tons) 

Candles 1,442 

Earthenware 13,168 

Fire-arms  and  ammunition 4,206 

Furniture 5,220 

Fancy  articles 6,556 

Glass  and  glassware 10,657 

Gin 19,622 

Government  stores    (machinery,  iron,   hardware,  117,364 
metals,  paints,  &c.). 

Hosiery 2,017 

Haberdashery 51,214 

Hats,  caps,  and  bonnets 4,876 

Hardware  and  cutlery 27,583 

Iron,  angle,  bolt,  bar,  and  rod 10,470 

Iron,  galvanised 18,021 

Iron,  pig,  plate,  and  sheet 1,86S 

Iron,  nails 5,702 

Iron,  hoop 14,30i; 

Iron  tanks 1,732 

Jewellery 4,143 

Kerosine 43,344 

Liqueurs , 299 

Lead,  sheet,  pipe,  pig,  &c 448 

Lead,  tea 25,903 

Lubricating  and  vegetable  oil 8,928 

Machinery 60,000 

Musical,  optical,  and  scientific  instruments 2,390 

3Iatches 5,236 

INIedicines 21,157 

Mining  requisites 5.645 

Oil,  kerosine 43,344 

Oil,  lubricating  and  vegetable 8,928 

Playing  cards 600 

Painting  materials 7,156 

Paper  and  envelopes 11,001 

Perfumery 4,466 

Printing  materials 1,046 

Prints  and  pictures 1,177 

Plate  and  plated  ware 2,941 

Pitch,  tar,  resin,  and  asphalte 1,105 

Railway  materials 24,788 

Eum 46 

Silks 25,725 

.Solder 2,562 

Soap 7,516 

Scientific  and  musical  instruments 2,390 

Saddlery  and  harness 1,826 

Steel 1,241 

Stationery 7,000 

Tin,  spelter,  and  zinc  in  plates,  bars,  and  slabs,  &c.  1,914 

Toys 3,000 

Twine 1,300 

I'mbrellas 13,776 

Woollen  goods 20,244 

Vi'eariug  apparel 5,088 

AVhiskv^ 37,984 

Wines 22,.350 

Total  value  of  imports 4,417,968 

Toal  value  of  exports 3,801,997 

W.  H.  Davies  &  Co., 

Colombo. 
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BOARD  OF  TRADK  RETURNS. 

SdMUAEY    of    iMrORTB. 


Aitidos. 


Mouth  ending  30tli  June 


1892. 


1893. 


Metals 

£ 

2,002,200 
417,093 
541,983 

3,721,-372 

1,719,  KM) 

401,202 

Oils 

55 1,1 13 

Raw  materials   for  non-textile  in- 
dustries. 

.3,4112,815 

Total  value  of  all  imports  .... 

32,777,479 

31, S  ;8,792 

Summary  of  Exports. 


Articles. 

Month  endir 

ig  30th  June 

1892. 

1893. 

Metals  (other  than  machinery)  .... 
Chemicals  and  medicines 

£ 

2,698,953 

047,328 

2,396,562 

£ 

2,924,051 
749,734 

2,670,898 

Total  value  of  all  exports 

18,070,318 

18,785,271 

Imports  of  Metals  for  Moxtii  exdixg  30th  Jl-.ve. 


Articles. 


Quantities. 


1892. 


Copper : — 
Ore Tons 

Regulus , 

Unwrought  ....      „ 

Iron : — 
Ore „ 

Bolt,  bar,  &c. . . .     „ 

S  teel,  unwrought . .      „ 

Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb . 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


4,790 

7,540 

17,393 

11,088 

2.832 

1,817 

1 
246,214 

375,615 

7,519 

7,814 

783 

008 

16,312 

18,013 

54,770 

53,535 

1,702,050 

698,820 

33,421 

35,824 

5,551 

4,023 

Values. 


1892. 


1893. 


40,157 
412,608 
132,377 

182,102 

73,714 

7,032 

178,335 

96,376 

152,557 

301,601 

162,310 

121,528 

138,263 


£ 

56,202 

201.583 

83,118 

254,238 
71,060 
4.860 

107,771 
91,007 
02,811 

209,010 

156.905 
78,952 

160,191 


2,002,280  1,719, 100 


Impobxs  of  Oils  fob  Month  enoinq  30tii  June. 


Articles. 


Quantities. 


Values. 


185*2. 


1893. 


1892. 


1893. 


Cocoa-nut ,  Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  ko Tuns 

Tui'pentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 


17,731 

1 
3,323 

2,315 

700 

81,748 

119,509 

8,093,3.i7 

11,161,489 

980 

1,738 

3,008 

2,440  1 

35.823 

33,671 

•• 

£ 

19,917 

81,131 
92,288 
161,682 
25,928 
51,497 
39,734 
63,776 


£ 

4,4C6 

29,.';S9 
141.3.57 
172,352 
41,139 
49,761 
57,963 
77.341 


.111,983  '     554,143 


Imports  of    Raw   Material   for   Non-Textilb 
Industries  for  Month  ending  30rH  June. 


Quan 

titles. 

Values. 

Articles. 

1892. 

1893. 

1892. 

18£3. 

£ 

e 

Bark,  Peruvian  . .    Cwt. 

7,024 

5,841 

1.5,371 

9,547 

201,409 
17,275 

450,492 
21.055 

29,251 
1G1.S16 

71,634 

Caoutchouc Cwt. 

230,873 

Sum:— 
Arabic „ 

4,318 

4,448 

12,.593 

10,901 

Lac,  &c „ 

7,275 

12,090 

27,3.39 

58,215 

Gutta-percha 

3.121 

3,279 

41,439 

22,978 

Hides,  raw:— 
Dry „ 

2>,422 

29,450 

8i,2:n 

87,268 

Wet 

42,315 
741 

41,012 
791 

87,101 
31,317 

85,730 

Ivory 

33,201 

Manure : — 
Guano Tons 

.3,722 
3,820 
4,593 

2,205 
2,879 
4,557 

32,930 
16,883 
35,r.87 

8,999 

12,703 

Nitrate  cf  soda.        ,, 

40,952 

Phosphate  of  lime    „ 

31,927 

27,811 

01,325 

55,595 

Paraffin Cwt. 

20,552 
2,572 

01,399 
1,223 

32,000 
24,851 

60,103 

Linen  rags Tons 

10,791 

Esparto „ 

10,230 

15,388 

79,301 

08.950 

Palp  of  wood  .... 

15,749 

7,692 

79,873 

100,849 

B,Qsin  Cwt. 

143,259 
150,305 

1,518 
3,117 

33,693 
189,214 

26,907 

Tallow  and  stearin     „ 

200,177 

Par Barrels 

5,496 

225,157 

635,532 

13,954 

2,072 

1,282 

i<o,o:-3 

453,380 
7,854 
4,004 

2,949 

429.672 

1,327,778 

43,487 

17,007 

817 

Wood:-                 ^      , 
jlewn Loads 

339,875 

972.812 

31,937 

Mahogany Tons 

32,027 

0  ther  articles . . .  .Value  £ 

1 

•• 

81S,08J 

919,728 

Total  value 

•• 

•• 

1  3,721,372 

1 

3,462,813 

Besides  the  above,  drugs  to  the  value  of  50,725?.  were  importel 
as  against  57,103'.  in  June  1892. 
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Imports  op  Chemtcai,s  and  Dtesttjffs  fob  Moxxn 
ENDING  30th  June. 


Articles. 

Quantities. 

Values. 

J 

18D2.     j 

1893. 

18!- 2. 

1S93. 

1 

£ 

£ 

Alkali Cwt. 

7,356 

34.018 

8.967 
30.309 

4,973 
].%920 

s/.n 

Bark  (tanners',  &c.)    „ 

13,C97 

Brimstone „ 

4G,7S9  ' 

1 

30.877 

12,559 

8,2:7 

Chemicals Valued 

1 

.. 

12B.92G 

102,181 

Cocliinsal  Cwt. 

4.31  1 

4.38 

2,872 

2,532 

Cutch  and  gambier  Tons 

1,717 

1,19S 

36,C9C 

27,001 

Dyes  :— 
Aniline Value  £ 

..        ' 

.. 

20,522 

11,550 

Alizarin „ 

.. 

.. 

lO.liU 

27,212 

Other 

.. 

.. 

2C4 

3.342 

Indigo   Cwt. 

900  1 

73S 

10.191 

12.099 

Nitrate  of  potash  .      „ 

20,!«0 

20,992 

18,651 

18,281 

Valouia Tons 

2.iG8  ■ 

2,40 1 

35,533 
1.39,522 

31,059 

1.34,101 

Total  value  of  chemicals 

i 

447,093 

401,202 

Exports  of  Miscellaneous  Articles  for  Month 
ENDING  30th  June. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


189.3. 


Gunpowder Lb.    ! 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons    | 

Products  of  coal  Valued  1 

Earthenware  ...       „       i 

Stoneware 

Glass : — 
Plate- Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds....      „ 

Leather  :— 
U n wrought ....      „ 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.  Yd3. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Bags Tons 

Soap Cwt. 

Total  value 


732,303        710,000 

1,370,900     1,463,300 

39,048  j       48,883 


172,525        178.260  I 


9,815 
C2,413 
1.0,173 

10,721 

4.937 
1,339,100 

76,071 
4,361 
39,572 


6,559 
55.448 
16.637 

12,971 

6.201 
1,50^000 

82,882 

5,160 

57,041 


£ 

19,378 

72,987 
2-,817 
91,355 
71.830 
89,175 
131.601 
13,313 

10,020 
20.r03 
30,099 
13,120 

101,723 
21,931 
97,200 
59.262 
143437 
129,392 
30,147 
45.424 


Exports  of  Metaxs  (other  than  Machinery)  for 
Month  ending  30th  June. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Brass Cwt. 

10,471 

12383 

£ 

41,347 

200,158 

£ 

45  60O 

Copper  :— 
Unwrought , 

81,233 

01,123 

147,334 

Wrought „ 

2 1,697 

35,938 

75,504 

101,340 

Mixed  metal , 

13,971 

2.3,163 

35,255 

54,287 

Hardware Value  £ 

.. 

.. 

183,988 

170,574 

Implements „ 

.. 

.. 

101,192 

105,589 

Iron  and  steel Tons 

215,348 

296,2(>1 

1,813,407 

2,053,10C 

4,857 

4,644 

58,290 
21,288 

51,167 

Plated  wares. . .  Value  £ 

18.912 

Telegraph  wires         „ 

.. 

21.177 

28,274 

Tin Cwt. 

10,354 

13,831 

51,051 

a3,7l4 

Zinc , 

14,073 

1.3,033 

13,427 

11.291 

Other  articles  . .  Value  £ 

•• 

•• 

76,203 

66,83.^ 

Total  value 

1         ..           2,698,953 

2,924,051 

Exports  of  Drugs  and  Chemicals  for  Month  ending 

30tii  JlXE. 


£ 

16,<M6 

83,807 
27,SOt 
96,699 
83,504 
91,266 
153,639 
13.670 

7,754 
18,105 
26,991 
14,067 

124.945 
22.417 

1.33,832 
60,791 

139,915 

131,181 
34,74S 
57  238 


Articles. 

Quan 

tities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

390,425 

451,371 

£ 

150.956 

£ 

151,397 

Bleaching  materials    „ 

98,418 

154,434 

39.367 

65,574 

Chemical  manures.  Tons 

28,287 

27,905 

16.1,484 

169.444 

Medicines Value£ 

.. 

74,641 

77,565 

Other  articles ...       „ 

•• 

216,880 

285,754- 

j 
1 

647,328 

749,731 

2.390,362     2,670,8 


•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

12,018.  J.  Clarkson  and  S.  Mortimer.  Improvements  in 
apparatus  for  supplying  air  and  steam  to  furnaces  so  as  to 
eifect  a  more  complete  combustion  of  fuel  and  prevent  the 
foimation  of  black  smoke.     June  19. 

12,037.  J.  W.  Mackenzie. — From  J.  Bengue,  'France. 
Improvements  in  the  method  of  closing  and  iu  |the  con- 
struction of  receptacles  for  the  reception  of  chloride  of 
ethj'l  or  methyl,  or  other  similar  liquid.  Complete 
Specification.     June  19. 
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12,120.  M.  Wanner.  Improved  process  of  refrigeration 
and  improved  refrigerafin/f  apparatus.  C'omplete  Specifi- 
eatioii.     Juno  20. 

12,1*21.  M.  Wanner.  Improvements  in  the  process  of 
refrigeration  and  refrigeratinf^  ap|)aratus.  Complete  Spcei- 
lication.     Juno  20. 

12,301.  W.  Cliff  and  M.  ^raiiiiaberfj.  rtni)rovcinents  in 
furnaces  for  smoltin",',  nultin^,  and  caloiiniig  purposes. 
June  22. 

12,r)2S.  A.  Lavy.  An  improved  distilling  ajipaiatus. 
June2C. 

12,774.  F.  W.  Scott,  E.  G.  Scott,  and  F.  \V.  Scott,  jun. 
Improvements  in  ovaporatin<r  brine  and  other  liquors,  and 
apparatus  therefor.     June  2U. 

12,911.  L.  Maiclie  and  C".  Maiclio.  Improvements 
relating  to  the  purification  of  water  and  to  apparatus 
therefor.     July  1. 

12,972.  A.  Horn.  Xew  or  improved  cooling  apparatus. 
July  .]. 

13,146.  F.  Spence.  A  new  or  improved  hydrostatic 
apparatus  for  automatically  mixing  with  water  or  other 
licjuid  disinfectants,  softening  or  purifying  substances,  or 
saturated  solutions  of  any  soluble  substances  in  definite 
proportions.     July  5. 

13,314.  A.  R.  T.  Woods.  Improvements  in  evaporating 
pans.     July  8. 

13,oC7.  V.  Edwards.     Copper  distillation  flask.    July  12. 

13,784.  J.  Ilorne.  Improvements  in  means  for  mixing 
or  blending  liquids.     July  15. 


Complete  Specifications  Accepted.* 

1892. 

14,145.  J.  Proctor.  Improvements  in  mechanical 
stokers.     July  5. 

14,8.il.  F.  Windhauseu.  Process  and  apparatus  for 
separating  out  the  constituent  parts  of  gaseous  and  liquid 
compounds.     July  12. 

14,926.  J.  U.  Askham.  Apparatus  for  separating  sub- 
stances of  different  sizes  or  specific  gravities.     July  12. 

14,985.  T.  Blatcher.  Apparatus  for  producing  currents 
of  inflammable  gases  and  air.     June  28. 

15,124.  G.  II.  Richmond.  .Vpparatus  for  heating  and 
cooling  liquids.     July  19. 

15,244.  V.  J.  Kuess  and  C.  II.  J.  D.  Donnadieu.  An 
improved  construction  of  alembic.     July  19. 

15,270.  G.  Thomas. — From  A.  Stauber.  An  oil-testing 
apparatus  for  ascertaining  the  frictional  co-efficient  of  oils 
and  fats.     June  28. 

16,259.  G.  Mitchell.  Improvements  in  presses  for  the 
expression  of  oils  or  other  liquids  from  substances  con- 
taining the  same.     July  19. 

1893. 

6959.  M.  Prentice.  Means  or  apparatus  for  distilling  or 
obtaining  volatile  constituents  or  products.     July  5. 

9838.  C.  C.  A.  Forstreuter.  Apparatus  for  evaporating 
boiling,  heating,  and  cooling  liquids.     June  28. 

10,7C0.  E.  B.  Caird  and  T.  J.  Rayner.  Evaporating 
apparatus.     July  5. 

11,104.  S.  M.  Lillie.     Evaporating  apparatus.     July  12. 


II.— FUEL,  GAS,  AMD  LIGHT. 
Applications. 

11,995.  G.  Clough  and  F.  Hall.  The  heating  of  steam 
generators,  using  as  a  fuel  a  mixture  of  coal-cas  and  air 
June  19.  *= 

12,5117.  A.  Xorreys.  Improved  means  or  process  for 
producing  block  fuel.     Juno  21. 

12,355.  W.  Young.  Improvements  in  the  production  of 
illuminating  gas  from  mineral  oils,  and  in  apparatus 
therefor,  and  for  producing  water-gas.     June  23. 

12,389.  W.  P.  Hartridge.  Improvements  in  and  relating 
to  the  manufacture  of  fuel.     June  23. 

12,440.  L.  ^lond.  Improvements  in  obtaining  combustible 
gases,  ammonia,  and  tar  from  fuel,  and  in  apparatus 
therefor.     June  24. 

12,450.  H.  II.  Leigh. — From  G.  Cabrie-Gardieu,  France. 
Improvements  in  carburettes.     June  24. 
12,903.  J.  Rowing.     .S>e  Class  III. 

12,990.  G.  Winstanley.  Improvements  in  gas  apparatus. 
Complete  Specification.     July  3. 

13,069.  A.  J.  Poult. — From  E.  Cowen,  United  States. 
Improvements  in  the  method  of  and  apparatus  for  manu- 
facturing fuel  gas.     Complete  Specification.     July  4. 

13,126.  AV.  Young.  Improvements  in  the  production  of 
illuminating  gas  and  by-products  from  liquid  hydrocarbons, 
and  in  apparatus  therefor.     July  5. 

13,139.  E.  L.  Bernard.  Improvements  in  fire-lighters, 
July  5. 

13,163.  H,  M.  Caldwell  and  J.  E.  Tatham.  Improvements 
in  and  apparatus  for  distilling  or  cracking  and  gasifying 
hydrocarbon  oils  and  the  like.     July  5. 

13,176.  W.  H.  Williamson.  A  new  and  improved 
apparatus  or  method  for  treating  combustible  or  other 
materials  and  charging  the  same  into  coke-ovens  or  furnaces 
or  kilns.     July  6. 

13,185.  J.  H.  Hilton.  Improvements  in  apparatus  for 
carburetting  gases.     July  6. 

13,482.  II.  II.  Lake.— From  A.  C.  Humphreys,  United 
States.  Improvements  in  apparatus  for  the  manufacture  of 
gas.     Complete  Specification.     July  11. 

Complete  Specifications  Accepted. 

1892. 

12,421.  AV.  Young  and  A.  Pell.  Improvements  in  the 
decomposition  of  mineral  oils  for  the  production  of 
illuminating  gas.     June  28. 

10,694.  B.  Ratcliff.  Improvements  in  or  additions  to 
carbon  lamps  or  carbon  burners  for  illuminatinor  purposes. 
June  28. 

17,007.  H.  Collet  and  ;M.  Merichenski.  Improvements 
in  making  gas  and  a  compound  therefor.     July  12. 

21,444.  R.  Adcock.  An  improved  smoke  consumer  for 
destroying  the  carbon  products  of  gas  combustion  and 
increasing  the  power  of  the  gas  light.     July  12. 

23,057.  B.  Friedl.  Improvements  in  or  relating  to 
incandescent  lamps.     June  28. 


1893. 

Improvements  in  carburettors. 


10,227.  C.  R.   Collins. 
June  28. 

10,501.  C.  II.  Prichard.     Improved  method   of  heating 
liquids  by  electricity.     Jul}-  5. 

11,220.  A.  Lange.     Lighting  compositions.     July  12. 


•  See  Note  (')  on  previous  page. 
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III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 

12,440.  L.  Mond.     See  Class  II. 

12,903.  J.  Bowing.  Improvements  in  coking  processes 
and  apparatus,  and  in  the  recovery  of  the  products  of 
distillation.     Julv  1. 


IV.—COLOURING  MATTERS  a^d  DYES. 

Applications. 

12,138.  A.  Savage.     A  new  or  improved  dye  for  dyeing 

feathers,   artificial   flowers,  silk,   and  satin  ribbons,  laces, 
fringes,  and  other  articles.     June  20. 

12.323.  H.  H.  Lake.— From  Messrs.  Wirth  and  Co., 
agents  for  A.  Leonhardt  and  Co.,  Germany.  Improvements 
in  the  manufacture  of  colouring  matters.     June  22, 

12.324.  H.  H.  Lake. — From  Messrs.  Wirth  and  Co., 
agents  for  A.  Leonhardt  and  Co.,  Germany.  Improvements 
in  the  manufacture  of  colouring  matters.     June  22. 

12,515.  O.  Imray. — From  the  Society-  of  Chemical 
Industry  in  Basle,  Switzerland.  Production  of  blue-green 
colouring  matters  of  the  malachite-green  series.     June  26. 

12,636.    Read,    HoUiday,    and    Sons,    and    J.    Turner. 

Improvements  in  the  production  of  azo  colouring  matters. 
June  28. 

12,704.  J.  Imray. — From  L.  D.  Huguenin  and  Co., 
Switzerland.  Production  of  new  unsymmetrical  diamido 
bases  and  manufacture  of  dyes  therefrom.  Complete 
Specification.     June  28. 

12,528.  P.  Monnet  and  M.  C.  Traub.  Production  of  a 
diamidophenolester  and  its  acid  derivatives.  Complete 
Specification.     July  1. 

12,975.  W.  L.  Wise. — From  F.  von  Heyden  and  Co., 
Germany.  Improvements  in  the  manufacture  of  para- 
phenetolcarbamide.     July  3. 

13,304.  J.  Wetter. — From  J.  D.  Riedel  and  Co.,  Germany. 
A  new  derivative  of  ortho-tolyldimethylpyrazolone  and 
process  for  obtaining  the  same.     Jul}'  8. 

13.394.  H.  E.  Xewton.— From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  of 
new  leueo  compounds  and  the  production  of  colouring 
matters  therefrom.     Julj'  10. 

13.395.  0.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  German}-.  Manufacture  of 
colouring  matters  by  reduction  of  tetranitroanthrachrysone 
and  dinitroanthrachvysone-disulphonic  acid.     July  10. 

13,402.  H.  H.  Lake. — From  K.  Oehler,  Germany.  Im- 
provements relating  to  the  production  of  amidophenol  and 
amidocresolsulpho  acids,  and  to  the  manufacture  of 
colouring  matters  therefrom.     July  10. 

13,419.  A.  Ashworth  and  J.  Burger.  Improvements 
relating  to  the  production  of  colouring  matters.     July  11. 

13,551.  H.  E.  Newton.  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  production  of 
aromatic  amido  compounds  by  means  of  electrolysis. 
July  12. 

Complete  Specifications  Accepted. 

1892. 

14,927.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  new  colouring  matters.     July  5. 


14,993.  G.  Pitt.— From  L.  Cassella  and  Co.  Production 
of  new  dyestuffs  derived  from  amidonaphthol  sulphonic 
acids.     July  5. 

15,325.  J.  Y.  Johnson. — From  the  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
mordant-dyeing  colouring  matters  and  of  new  intermediate 
products  relating  thereto.     July  5. 

15,439.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  the  pro- 
duction of  black  azo  colours  upon  fibres.     July  19. 

15,636.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Baj-er  and  Co.  The  manufacture  or  production 
of  new  azo  colouring  matters  suitable  for  dyeing  and 
printing.     July  12. 

15,789.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Production  of  azo  colouring  matters. 
July  19. 

17,546.  H.  H.  Lake. — From  K.  Oehler.  Manufacture 
of  colouring  matters.     July  3. 

1893. 

8604.  J.  B.  F.  E.  Roy.  An  improved  process  for  the 
purification  of  tanning,  dye,  and  other  vegetable  extracts, 
June  14. 

9182.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
D'Andiran.  ilanufacture  of  new  colouring  matters  derived 
from  dioxydiphenylmethan.     July  19. 

9183.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
D'Andiran.  Manufacture  of  new  colouring  matters  derived 
from  the  condensation  products  of  formic  aldehyde  with 
benzidine,  tolidine,  or  dianisidine.     July  19. 

10.320.  H.  A.  Frasch.  Method  of  obtaining  dyestuffs 
from  petroleum.     July  19. 

10.321.  H.  A.  Frasch.  Sulpho  acid  and  the  process  of 
producing  the  same.     July  12. 

10.322.  H.  A.  Frasch.  Art  of  manufacturing  sulpho 
acid  from  petroleum.     July  12. 

10.323.  H.  A.  Frasch.  Art  of  producing  dyestuffs  from 
natural  mineral  oils  by  sulphonation.     July  12. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

12,148.  A.  V.  Newton. — From  A.  Nobel,  France. 
Improvements  in  the  manufacture  of  artificial  silk.     June  20. 

14,433.  R.  J.  Urquhart. — From  E.  R.  Lagerie,  France. 
Improvements  in  the  method  of  and  apparatus  for  extracting 
suiut  or  yolk  from  wool.     Complete  Specification.     June  24. 

Complete  Specifications  Accepted. 
1892. 

14,029.  J.  Miller  and  J.  Miller,  jun.  Apparatus  for 
rendering  textile  fabrics  waterproof  by  one  treatment  or 
process.     July  19. 

1893. 

10,729.  W.  E.  Heys. — From  E.  Goldchaux.  A  new  or 
improved  substance  for  oiling  or  similarly  treating  wool. 
July  5. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

12,076.  J.  Grime.  Improvements  in  vats  for  dyeing 
iniligo-blues  and  the  like.     .Tunc  20. 

12,:?G7.  I.  Frankenburg and  C.  ().  Weber.  Improvements 
in  or  connected  witli  the  producing  or  printing  of  designs 
upon  waterproof  fabrics.     June  23. 

13,579.  J.  IJhodes,  jun.,  and  A.  I?.  Perkins.  Improve- 
ments in  apparatus  for  djeing  slabbing  or  slivers  of  tibrous 
material.     July  13. 

Complete  Specifications  Accepted. 

1892. 

14,421.  S.  Schmidlin.  Improvements  in  certain 
machines  for  washing,  soaping,  bleaching,  dyeing,  and 
similarly  treating  textile  fabrics.     June  28. 

14,507.  J.  M.  Collins.  Improvements  in  and  connected 
with  machinerj-  for  dyeing  and  scouring  yarn.     July  19. 

15,000.  J.  O.  Obermaier.  Improvements  in  or  relating 
to  the  mordanting,  dyeing,  washing,  and  otherwise  treating 
of  spun  yarn  and  the  like,  and  apparatus  therefor.   June  28. 

15,72G.  D.  .Stewart  and  T.  Lambert.  Improvements  in 
cleansing,  bleaching,  and  dyeing  textile  materials  and 
fabrics,  and  in  apparatus  therefor.     July  5. 

1893. 

10  447.  J.  D.  Bulffer  and  C.  T.  Bulffer.  Improvements 
in  printing  decorative  designs  on  fabrics.     July  5. 


VII.— ACIDS,  ALKALIS,  a^'d  SALTS. 
Applications. 

12,074.  A.  Vogt  and  A.  K.  Scott.  Improvemer.ts  in 
obtaining  chlorine.     June  20. 

12,426.  A.  Campbell  and  W.  Boyd.  Improvements  in 
obtaining  or  reforming  manganese  peroxide  for  use  in 
obtaining  chlorine  and  otherwise.  Complete  Specification. 
June  24. 

12,572.  J.  Addie,  J.  Cunninghame,  and  W.  ^lacfarlane. 
Improvements  in  the  production  of  cyanides.     June  27. 

12,604.  Pierre  Eogatien  Vicomte  de  Lambilly.  An 
improved  process  of  fixing  atmospheric  nitrogen,  and  of 
producing  bicarbonate  and  formiate  of  ammonium,  formic 
acid,  and  other  formiates.    Complete  Specification.    .June  27. 

12,927.  A.  !Mitscherlich.  Process  for  utilising  the  lyes 
of  sulphite  cellulose  products  obtained  in  such  process,  and 
apparatus  employed  for  that  purpose.     July  1. 

12,995.  H.  Lane  and  J.  Pullman.  An  improved  method 
of  and  apparatus  for  producing  carbonic  acid  gas.     July  3. 

12,997.  La  Societe  Marcheville  Daguin  and  Co.  Improve- 
ments in  calcining  apparatus  for  the  conversion  of  bicarbonate 
of  soda  into  carbonate  of  soda  and  other  uses.  Pileii  July  3. 
Date  applied  for  Decembers,  1892,  being  date  of  application 
in  France. 

13,406.  P.  Haddan. — From  Compagnie  Electro-chimique 
de  St.  Beron,  France.  Improvements  in  or  relating  to  the 
treatment  of  sodium  chloride,  and  to  the  method  of  utilising 
the  product  iu  the  manufacture  of  white  lead,  soda,  chlorine, 
and  their  derivatives.     July  10. 

13,438.  K.  P.  Geddes.  Improvements  in  the  production 
of  acetic,  citric,  and  analogous  acids,  alcoholic  spirits,  and 
vinegar.     July  11. 

13,627.  C.  D.  Abel.— From  W.  Feld,  Germany.  Process 
for  the  manufacture  of  sulphide  of  carbon.     July  13. 


13,628.  C.D.Abel.— From  W.  Feld,  Germany.  Improve- 
ments in  the  production  of  sulphur.     July  13. 

13.654.  G.  Lunge  and  F\  Maxwell  Lyte.  Improvements 
in  the  production  of  nitric  acid,  caustic  alkali,  and  ferric 
oxide.    July  13. 

13.655.  F.  Maxwell  Lyte  and  G.  Lunge.  Improvements 
in  the  production  of  cau?tic  alkali  and  chloride  of  lead  for 
conversion  into  chlorine  and  refined  load.     July  13. 

13,056.  G.  Lunge  and  C.  H.  Maxwell  Lyte.  An  improved 
process  far  producing  basic  lead  salts  and  obtaining  certain 
by-products.     July  13. 

13.708.  Sir  Lowtnian  Bell,  Bart.  Improvements  in  the 
treatment  of  bicarbonate  of  soda.     July  14. 

13.709.  Sir  Lowthian  Bell,  Bart.  Improvements  in 
evaporating  saline  solutions.     July  14. 

13,722.  C.  Kellner.  Improvements  in  the  manufacture 
of  ammonia,  sodium  hydroxide,  and  chlorine,  and  in 
apparatus  therefor.     July  14. 

13,754.  W.  Siepermann.  Process  for  the  production  of 
alkali  c^-anides.     Complete  Specification.     July  15. 

Complete  Specificatioks  Accepted. 

1892. 

15,083.  L.  Grabau.  Manufacture  of  aluminium  fluoride. 
June  28. 

16,046.  H.  Y.  Castaer.  An  improved  process  of  and 
apparatus  for  the  electrolytic  decomposition  of  alkaline 
salts.     July  19. 

17,228.  W.  P.  Thompson. — From  T.  Mayer.  A  new  or 
improved  manufacture  of  double  salts  containing  fluorine 
and  an  alwaj-s  constant  amount  of  antimony.     July  19. 

189.3. 
6815.  P.  Hart.     ^Manufacture  of  iron  salts.     July  19. 
9294.  T.  Craney.    Improvements  in  salt  purifiers.    July  5. 
10,053.  A.  J.  Boult.  —  From  A.  Nieske.     Manufacture 
of  chlorates.     Julv  12. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

12,590.  H.  W.  Cox.  Improvements  in  vitrifying  photo- 
graphic prints  on  glass,  metal,  porcelain,  china,  and  like 
substances.     June  27. 

12,976.  H.  Lepersonne.  An  improvement  in  the  manu- 
facture of  glass  or  the  like.     July  3. 

13,236.  E.  Till  and  F.  .Snelling.  "Glassed  enamelnite." 
July  7. 

13,380.  W.  Defries.  Improvements  in  glass  painting  and 
in  Mosaic.     July  10. 

Complete  Specifications  Accepted. 
1892. 

12,939.  H.  Doulton  and  J.  Slater.  Improvements  in 
treating  vitreous  substances  for  making  metallic  connections. 
July  12. 

15,162.  W.  L.  Pilkington.  Improvements  in  the  pro- 
duction of  corrugated  or  like  roughened  surface  sheet 
glass.     June  28. 

15,934.  J.  Bilton.  Anew  method  of  decorating  pottery, 
porcelain,  tiles,  bricks,  &c.     July  12. 
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IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

12,227.  T.  L.  Bank*.  Improvements  in  fireproof  struc- 
tures for  ceilings,  floors,  and  roofs.     June  21. 

12,408.  The  firm  of  Goegg  and  Erilb.  Improved 
decorative  material  on  surface  in  imitation  of  marble. 
Complete  Specification.  Filed  June  2G.  Date  applied  for 
November  28,  1892,  being  date  of  application  in  Switzerland. 
June  2G. 

12, .584.  P.  Bilstein.  Improvements  in  the  manufacture 
of  fireproof  plates  or  slabs.  Complete  Specification. 
June  27. 

12,880.  If.  Hammann.  A  composition  for  tbe  production 
of  marble-like  plaster.     Complete  Specification.     July  1. 

13,020.  J.  B.  Howard.— From  T.  W.  Arold,  Germany. 
Improvements  in  building  blocks  or  bricks.  t'omplete 
Specification.     July  4. 

13.079.  A.  Typlt.  Process  for  making  paving  stones, 
patterned  slabs,  and  the  like.  Complete  Specification. 
July  4. 

13.080.  A.  Typlt.  Mixture  and  process  for  producing 
artificial  marble  and  other  stone  imitations.  Complete 
Specification.     July  4. 

13,300.  T.  1).  Owen.  Improvements  in  compositions  for 
use  as  cement  or  artificial  stone.  Complete  Specification. 
July  8. 

13,3.57.  G.  M.  Rcstall.  A  chemical  and  mineral  com- 
pound or  mixture  to  be  used  for  general  decorative  work, 
and  called  holdfast.     July  10. 

13,386.  H.  Salmon  and  J.  E.  Whiting.  New  or  improved 
substitute  for  pumice  stone,  and  process  of  manufacturing 
the  same.     July  10. 

13, .598.  J.  Fisber.  Improvements  iu  and  connected  with 
concrete  and  similar  pavements  and  floorings.     July  13. 

Complete  Specifications  Accepted. 
1892. 

13,825.  W.  N.  Hartley  and  W.  E.  B.  Blenkinsopp. 
Manufacture  of  metal  applicable  as  a  waterproof  covering 
for  roofs  and  other  such  like  purposes,  or  as  a  substitute 
for  glass.     July  12. 

1893. 

9629.  J.  T.  Chappell.  Improvement  in  fireproof  floor 
structures. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

12,001.  W.Mills.     Improvements  in  tbe   manufacture  of 
aluminium.     June  19. 

12,031.  G.  Biscliof.  Improvements  in  the  treatment  of 
lead  fumes.     June  19. 

12,192.  T.  Middleton.  The  manufacture  of  armour- 
plates.     June  21. 

12,487.  J.  1).  Gilmour.  Improvements  in  the  extraction 
of  gold  or  other  metals  from  ores.     June  26. 

12,.534.  W.  IMills.  Improvements  in  tbe  manufacture  of 
aluminium  and  its  alloys.     June  27. 

12,-588.  A.  J.  Boult. — From  W.  A.  Koncman,  ('.  G. 
Singer,  and  A.  F.  Hatch,  Ignited  States.  Improvements  in 
or  relating  to  the  conversion  or  purification  of  iron  and 
steel.     Complete  Specification.     June  27. 


12,624.  A.  F.  Seccombe.  Improvements  in  apparatus- 
for  testing  presence  of  and  recovering  float  gold  and  other 
metals.     June  27. 

12,647.  W.Mills.    Improvements  in  metallui:gy.  June  28. 

12,665.  G.  E.  Bowen  and  11.  B.  Wilkinson.  An  improve- 
ment or  improvements  in  annealing  copper  and  alloys  of 
copper  in  the  processes  of  rolling,  drawing,  and  stamping. 
June  28. 

12,789.  J.  C.  Montgomerie.  Improvements  in  and  in 
connection  with  the  treatment  of  cyanide  solutions  of  gold 
and  silver.     June  29. 

12,931.  C.  James  and  W.  Griflfiths.  Improvements  iu 
the  construction  of  metallurgical  furnaces.  Complete 
Specification.     July  1. 

12,946.  I).  P.  G.  Matthews.  Improvements  in  and  con- 
nected with  metallic  moulds,  and  in  the  method  of  using 
such  moulds  for  casting  brass  or  bronze  alloys.     July  3. 

12,979.  J.  W.  Hall.  An  improved  process  for  treating 
complex  and  refractory  ores  and  materials,  and  obtaining 
the  metals  and  pigments  therefrom.     July  3. 

13,117.  A.  Sternborg  and  A.  Dentsch.  Improvements  in 
and  connected  with  the  production  of  chromium,  man- 
ganese, molybdenum,  titanium,  tungsten,  and  similar 
metals  from  their  alkaline  and  alkaline  earth  compounds. 
Complete  Specification.     July  5. 

13,227.  C.  J.  Bagley,  L.  Roberts,  and  the  Moor  Steel  and 
Iron  Co.,  Lim.  Improvements  in  the  means  employed  for 
re-heating  slabs  of  steel  or  iron.     July  7. 

13,505.  T.F.Barbour.  Improved  process  for  extracting 
gold,  silver,  and  other  metais  from  ores.     .Tuly  12. 

13,696.  J.  B.  Torres.  A  new  or  improved  furnace  with 
fixed  crucible  for  and  connected  with  the  metallurgical  and 
siderurgycal  treatment,  reduction,  and  refining  of  ores  and 
metals.     July  14. 


Complete  Specifications  Accepted. 

1892. 

6567.  H.  R.  Lewis  and  C.  Gelstharp.  Improvements 
relating  to  the  treatment  of  ores  and  other  compounds  con- 
taining metals  and  sulphur,  and  apparatus  therefor.    July  12. 

12,641.  J.  C.  Montgomerie.  Improvements  in  the 
extraction  of  gold  and  silver  from  ores  and  compounds 
containing  tbe  same,  and  iu  apparatus  applicable  for  use  in 
the  treatment  of  such  materials  by  means  of  solvents. 
July  12. 

12,776.  R.  E.  B.  Crompton.  Improvements  in  regulat- 
ing temperatures  in  manufacturing  metals,  and  in  means 
or  apparatus  employed  therein.     July  5. 

13,137.  L.  J.  D.  Holtzer.  Production  of  steel  and 
manufacture  of  springs  therefrom.     July  12. 

14,579.  A.  K.  Huntington  and  R.  T.  Preston.  Improve- 
ments in  bronze  alloys.     June  28. 

14,982.  T.  D.  Rock.  A  new  method  of  dealing  with 
blast-furnace  and  other  slag,  and  apparatus  therefor. 
June  28. 

15,491.  E.  II.  L.  Sturzel.  Coating  articles  with  zinc. 
July  5. 

16,312.  O.  C.  Strecker.  Preparation  and  production  of 
aluminium  plates  for  printing  purposes.     July  19. 

17,918.  C.  A.  Netto,  J.  Pfleger,  and  L.  Hausmann.  Pro- 
duction of  easily  separable  metallic  deposits.     July  12. 

1893. 

8346.  C.  iSI.  Allen.  Improvements  in  and  relating  to 
the  smelting  of  ores  and  refining  of  metals,  and  to  appa- 
ratus therefor.     July  5. 
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10,21  j.  J.  A.  Iliiiittr.  .MiUiiifaclurc  or  conversion  of  iron 
and  stt;el  compound  or  prepariitious  to  be  used  thciiMn. 
July  ;"). 

lU.GOl.  .1^  IJeclnnunn.  Ai)puratus  for  drying  moulds  for 
metal  castinj^s.     July  J. 

10,072.  11.  H.  Goldthorp.  Improvements  in  the  method 
•of  and  apparatus  for  hardening  and  tempering  steel  wire. 
July  5. 

11,622.  11.  H.  Sanders  and  C.  T.  Thompson.  Process  of 
magnetic  separation  and  api)aratus  adapted  to  the  conduct- 
ing of  such  process.     July  I'J. 


XI.— ELECTRO-CHEMISTRY  akd  ELECTRO- 
METALLURGY. 

Applications. 

12,291.  A.  J.  lioult.  —  From  H.  Woodward,  Canada. 
Improvements  in  secondary  batteries.     June  22. 

12,492.  E.  S.  d'Odiardi  and  E.  S.  d'Odiardi.  Improve- 
ments in  liquid  electrodes.     June  26. 

12,507.  C.  \'ogt.  Improvements  in  the  construction  of 
galvanic  cells.     June  26. 

12,625.  A\'.  AValker.  Improvements  in  and  connected 
with  the  purification  of  se'.vage  by  electrolysis,  producing 
electricity  as  a  h^-product.  Complete  .Specification. 
June  27. 

12-^.62.  E.  Andrioli.  Improvements  in  electrolysis. 
Complete  Specification.     June  28. 

12,787.  J.  L.  Dobell,  C.  P.  Shrcwsbur}-,  F.  L.  Marshall, 
and  J.  Cooper.  Improvements  in  the  manufacture  of  coke 
or  carbon  for  electrical  purposes.     June  29. 

12,857.  J.  C.  Richardson.  Improvements  in  and  con- 
nected with  tanks  for  the  electrical  decomposition  of  chloride 
of  sodium  or  potassium  in  solution.     June  30. 

13,081.  J.  Pitkin.  Improvements  in  the  construction  of 
plates  for  secondary  batteries.     July  4. 

13.217.  The  Lithanode  and  General  Electric  Co.,  Lim., 
and  J.  T.  Xiblett.  Improvements  in  secondary  electric 
batteries.     July  6. 

13.218.  The  Lithanode  and  General  Electric  Co.,  Lim., 
and  J.  T.  Xiblett.  Improvements  in  plates  or  elements  for 
secondary  electric  batteries.     July  6. 

13,274.  C.  Rousseau.  Improvements  in  the  manufacture 
of  plates  for  electric  accumulators.     July  7. 

13,336.  C.  Hoepfner.  Improvements  in  the  electrolytical 
production  of  nickel  and  other  metals.     July  8. 

13,339.  H.  H.  Lake.— From  A.  C.  Girard  and  E.  A.  G. 
Street,  France.  An  improved  manufacture  of  carbon  for 
electrical  purposes.     July  8. 

13,408.  J.  H.  Mason  and  A.  van  Derwerken.  Improve- 
ments in  electric  batteries.    Complete  Specification.  July  11. 

13,568.  C.  T.  .J.  Vautin.  An  improved  dry  electrolj^tical 
process  for  the  production  of  an  alloy  of  lead  and  sodium  or 
potassium.     July  12. 

13,723.  C.  Kellner.  Apparatus  for  the  electrolytic  pro- 
duction of  bleaching  liquid.     July  14. 

Complete  Specifications  Accepted. 

1892. 

14,181.  C.  P.  Shrewsbury  and  .1.  L.  Dobell.  Improve- 
ments in  or  connected  with  electric  batteries.     July  12. 

15,319.  D.  Federman.  Improvements  in  and  relating  to 
electric  batteries.     June  28. 


l.'i,649.  J.  Stoerk.  Ai)paralus  for  continuous  decompo- 
sition of  alkaline  chlorides  by  electrolytic  fusion.     July  5. 

15,887.  H.  II.  Frei.  Apparatus  for  obtaining  metals  bv 
electrolysis.     July  5. 

16,545.  A.  E.  J.  IJall.  Improvements  in  and  relating  to 
dry  and  other  galvanic  batteries.     June  21. 

16,588.  P.  Garuti.  Production  of  oxygen  and  hvdrogen 
by  electrolysis  of  water.     July  19. 

1893. 

7387.  W.  P.  Thompson. — I'Voni  C.  L.  CofFin.  Improve- 
ments in  or  relating  to  macliines  for  electrically  welding 
metals.     July  12. 

10,283.  J.  E.  Ilofmann.  Improvements  in  and  connected 
with  the  manufacture  of  electrode  plates  for  secondary 
batteries.     June  28. 

10,501.  C.  H.  Prichard.     See  Class  H. 

11,092.  M.  L.  M.  Ilellescn.     Electric  batteries.     July  12. 

11.105.  T.  Craney.     Electrolytic  apparatus.     July  12. 

11.106.  T.  Craney.  Improvements  in  electrolytic  cells. 
July  12. 

11.107.  T.  Craney.     Electrolytic  apparatus.     July  12. 

11.108.  T.  Craney.  Improvements  relating  to  the  elec- 
trolysis of  salts  and  to  apparatus  therefor.     July  12. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

12,116.  E.  W.  Stanton.  Improvements  in  naphtha  soap, 
and  in  the  method  of  and  apparatus  for  producing  such  a 
soap.     Complete  Specification.     June  20. 

12,847.  E,  Watel.  A  process  of  improving  and  pre- 
serving oils  and  fats.     June  30. 

12,884.  C.  R.  lllingworth.  A  superfatted  biuiodidc  of 
mercury  soap.     July  1. 

1.3,057.  D.  Nagy  and  J.  Block.  Improved  manufacture 
of  soap.     July  4. 

Complete  Specifications  Accepted. 

1892. 

15,270.  G.  Thomas.— From  A.  Stauber.     Sec  Class  I. 

17,230.  J.  C.  Lahuscn.  Improvements  in  or  relating  to 
the  production  of  a  neutral  wool-grease  from  suint  or  wool 
washings.     July  12. 

1893. 

9291.  H.  H.  Lake.— From  W.  X.  Elakeman,  jun.  Treat- 
ment of  oils  for  imparting  drying  properties  thereto. 
July  5. 

10,707.  J.  ^Vette^. — From  .J.  D.  Riedel  and  Co.  Process 
for  the  manufacture  of  new  soaps  containing  sulphur  in 
chemical  combination.     July  5. 

10,834.  D.  H.  McClelland  and  S.  \V.  Curridcn.  Oil 
purifiers.     July  12. 

11,034.  G.  W.  Scollay.  Improvements  in  the  art  of 
treating  cotton-seed,  linseed,  and  other  vegetable  oils. 
July  5. 
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XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

12,266.  R.  Hutchison.  Improvements  in  treating  or 
preparing  gutta-percha  aud  rubber  for  various  purposes. 
June  22. 

12,791.  E.  Edwards.— From  J.  W.  Overton,  United 
States.     An  improved  paint.     June  29. 

12,863.  J.  Bibby  and  J.  Bibby.  An  improvement  in  the 
manufacture  of  printing  ink.     June  30. 

12,979.  J.  W.  Hall.     See  Class  X. 

13,173.  B.  Cannon  and  W.  J.  Cannon.  Improvements 
in  wood  stains.     July  6. 

13,450.  W.  P.  Thompson.— From  T.  G.  Hojer,  United 
States.  Improvements  in  the  manufacture  of  preservative 
driers  and  drying  compounds  for  varnishes,  oils,  and  the 
like.     Complete  Specification.     July  11. 

13,558.  H.  R.  Gregory.  Improvements  in  the  manufacture 
of  lead  pigments.     July  12. 

13,702.  W.  P.  Thompson. — From  Sohler  and  Burger, 
Germany.  Improved  composition  or  preparation  for 
protecting  metals  from  rust.  Complete  Specification. 
June  14. 


Complete  Specifications  Accepted. 

1893. 
L.  M.  Williams.     Williams'  enameline.     July  5. 


6906. 
7784. 


L.  Paget.     Preparation  of  solvents  for  pyroxyline, 
shellac,  and  similar  materials. 

10,303.  .1.  C.  Miiller.     An   improved  process  for  manu- 
facturing paint.     Jul}'  19. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

12,792.  J.  Pullman.  Improvements  in  apparatus  for 
treating  skins  in  the  manufacture  of  leather.     June  29. 

12,849.  C.  Heinzerling,  Improvements  in  tanning. 
June  30. 

13,335.  A.  Masure.  Improvements  in  tanning  and 
apparatus  therefor.     July  8. 

Complete  Specifications  Accepted. 

1893. 

5700.  G.  Popp  and  J.  H.  Becker.  Improvements  in  the 
process  and  in  means  and  apparatus  for  ungreasing  hides, 
skins,  leather,  and  other  materials.     June  28. 

7283.  F.  Hess.  A  composition  for  glueing  purposes. 
June  28. 

8604.  J.  B.  F.  E.  Roy.     See  Class  IV. 


XV.— AGRICULTURE   and   MANURES. 

CoaiPLETE  Specification  Accepted. 

1893. 
10,189.  J.  Schmitt.     Improved  manure.     June  28. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Application. 

13,608.  G.  Heydecke,  J.  Sehvig,  and  B.  Lange.  Improved 
process  of  rapidly  and  completely  extracting  sugar  from 
mass-Cuite  in  sugar  manufactories  and  refineries.     July  13. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

12,015.  A.Bryan.  Improvements  in  treating  the  waste 
or  bottoms  remaining  in  beer  casks  after  the  bright  liquor 
has  been  drawn  off.     June  19. 

lii,391.  0.  Oldham.  An  improved  mixture  for  the 
manufacture  of  non-intoxicating  beer  aud  stout.     June  23. 

12,555.  J.  A.  Tilden.  Improvement  in  process  of  malt- 
ing.    Complete  Specification.     June  27. 

12,559.  T.  :Melville.— From  D.  R.  S.  Galbraith,  New 
Zealand.  Improvements  in  and  relating  to  the  treatment 
of  beer,  stout,  and  the  like.     June  27. 

12,609.  P.  W.  May  and  B.  E.  R.  Newlands.  Improve- 
ments in  and  apparatus  for  sterilising  or  preventing  fer- 
mentation or  acetification  of  beers,  beverages,  or  the  like. 
June  27. 

12,837.  L.  Lederer.  Improvements  in  the  manufacture 
of  jeast  and  the  distillation  of  spirits.     June  30. 

13,438.  R.  P.  Geddes.     .See  Class  VIL 


Complete  Specifications  Accepted. 
1892. 

7643.  A.  H.  Hobson.  Production  of  non-alcoholic  ales 
or  beers.     June  28. 

9855.  J.  G.  Miiller.  A  new  or  improved  filtering  bag 
for  breweries,  distilleries,  and  the  like  purposes.     May  31. 

16,04S.  G.  Francke  and  O.  E.  Nycander.  Production  of 
drv  veast.     Julv  5. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  ant>  DISINFECTANTS. 

Applications. 
A . — Chemistry  of  Foods. 

12,030.  E.  de  Pass. — From  P.  G.  Blron,  France.  A  new 
process  of  preserving  alimentarj-  substances.  Complete 
Specification.     June  19. 

12,617.  H.  W.  Hart.  Improved  method  of  treating 
coffee  berries  for  the  extraction  and  production  of  their 
food  aud  health  (dietetic)  giving  constituents.  Complete 
Specification.      June  27. 

12,873.  G.  A.  Goubault.  Improvements  in  the  preser- 
vation of  fruit  and  vegetables.     June  30. 

13,021.  G.  W.  Richards  aud  J.  W.  Hodgson.  Improve- 
ments in  the  manufacture  or  production  of  articles  of  food 
for  human  consumption.    Complete  Specification.     July  4. 

13,260.  H.  Hugo  de  Witt  Gray.  Improved  means  for 
preserving  ground  coffee.     July  7. 

13,537.  A.  Fjelstrup.  An  improved  method  of  pro- 
ducing sterilised  condensed  milk  and  other  substances. 
Complete  Specification.     July  12. 
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13, (500.  L.  C.  Tipper.  Improvements  in  the  preparation 
and  treatment  of  animal  and  vegetable  substancts  and 
fruit,  and  compounding  tlie  same  with  other  ingredients  for 
use  as  human  food.     July  13. 

13,701.  II.  II.  Like. — I'Vom  Uaron  Ilelfried  Kaiserstcin, 
Austria.  Imi)rovcn-.ents  in  and  relating  to  the  manufac- 
ture of  food  for  horses.     .luly  14. 


B. — Sanitary  Chemistry. 

11,993.  .T.  Buiton.  Improvements  in  the  means  for 
burning,  drying,  and  consuming  the  refuse  and  garbage  of 
towns  usually  burnt  in  destructor  furnaces,  and  in  steuni- 
generating  furnaces  in  which  rubbish  is  wholly  or  largely 
used  as  fuel,  and  for  raking  the  ashes  therefrom.     June  19. 

13,154.  AV.  E.  Adeney  and  W.  K.  Parr^^.  Improvements 
in  the  puritication  of  sewage  and  other  like  waste  liquids, 
and  in  apparatus  employed  therein.     July  5. 

13,305.  R.  C.  Tanner.  Improvements  in  the  treatment 
of  sewage  sludge.     July  8. 


C. — Disinfectants. 

12,276.  E.  Soy.  A  new  method  of  using  sulphurous  acid 
gas  as  a  disinfectant  and  vermin  destroyer,  and  for  other 
medical  and  sanitary  purposes.     June  22. 

12,406.  I.  S.  McDougall  and  J.  T.  McDougall.  Im- 
provements in  fumigants.     June  24. 

13,219.  E.  A.  White.  Improvements  in  insecticides  or 
preparations  for  use  in  the  protection  of  plant  life  from  the 
attack's  of  insects  or  injurious  growths.     July  6. 

13,557.  H.  X.  Lay  and  W.  F.  Bower.  Improvements  iu 
the  manufacture  of  solutions  for  the  destruction  of  germs 
and  insect  or  other  animal  life.     July  12. 


Complete  Specifications  Accepted. 

A.  — Chemistry  of  Foods. 

1893. 

9145.  L.  Hausler.  Method  of  and  means  for  preserving 
articles  of  food.     July  5. 

B. — Sanitary  Chemistry. 
1892. 

14,664.  C.  Dreyfus.  Treatment  of  sewage  and  other 
foul  waters  of  analogous  nature  for  effecting  the  purification 
thereof.     July  12. 

15,285.  C.  A.  Eurghardt.  Production  of  a  ferric 
preparation  for  the  puriQcation  of  sewage  or  other  foul 
water.     June  28. 

C. — Disinfectants. 

1892. 

13,310.  C.  A.  Burghardt.  Production  of  a  ferric  chloride 
preparation  for  the  treatment  of  sewage  or  other  foul 
water.     June  28. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

12,420.  W.   Borland.     Improvements    in    apparatus    for 
mixing  and  regulating  paper  stuff.     June  24. 

12,927.  A.  Mitscherlich.     See  Class  VII. 


13,175.  G.  Sinclair.  Improvements  in  or  connected  with 
boilers  for  boiling  or  chemically  treating  and  for  washing 
esparto  grass  and  other  grasses,  straw,  wood,  rags,  and  other 
fibrous  materials  for  paper  making.     July  0. 

Complkte  Si'ecjfications  Acceited. 
1892. 

15,851.  J.  Craig  and  G.  J.  Wildridge.  Manufacture  and 
production  of  blotting  paper  or  like  absorbent  paper,  and 
api>arutus  to  be  employed  therein.     July  12. 

1893. 
(■i9i'5.  .1.  Holden.     Improvements  in    or   relating  to  the 
manufacture  of  paper  and  apparatus  for  effecting  the  same. 
June  28. 


XX. 


-FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 


Applications. 
12,617.  H.W.  Hart.     See  Class  XVIII.  A. 

12,885.  O.  R.  Bataille.  Process  for  the  preparation  of 
lualto-peptone.  Filed  July  1.  Date  applied  for  January  9, 
1893,  being  date  of  application  in  France. 

12,942.  H.  Baum.  Improvements  in  the  manufacture  of 
ortho-halogen-phenol  and  in  the  production  of  pyro- 
catechine  therefrom.     July  1. 

13,401.  J.  Bertram.  Manufacture  ofgeramlol  (CiqHj^O) 
from  citronella-oil.     July  10. 

13.477.  E.  Gfeller  and  the  Clayton  Aniline  Co.,  Lim. 
Improvements  in  the  manufacture  or  production  of  artificial 
musk.     July  11. 

13.478.  A.  W.  Macllwaine  and  G.  G.  M.  Hardingham. 
Improvements  in  or  iu  connection  with  the  extraction  of 
oil  by  volatile  solvents,  and  apparatus  therefor.     June  11. 

Complete  Specifications  Accepted. 

1892. 

14,715.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Production  of  iodoso 
compounds.     June  28. 


6959.  M.  Prentice. 


1893. 
See  Class  I. 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

12,304.  F.  AV.  Edwards  and  H.  Ramsom.  An  improve- 
ment in  the  manufacture  of  sensitive  plates  or  films  for 
photographic  purposes.     Complete  Specification.     June  22. 

12,991.  A.  J.  Boult.— From  C.  F.  Josz,  Belgium.  Im- 
provements in  or  relating  to  the  transfer  of  photographic 
pictures.     July  3. 

13,373.  J.  W.  Fawcett.  Improved  means  for  regulating 
the  rays  of  light  passing  through  photographic  lenses. 
Complete  Specification.     July  10. 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

'  12,168.  C.  M.  IJowman.  Improvements  in  and  relating 
to  the  manufacture  of  matches.  Complete  Specification. 
June  20. 

12,401.  H.  H.  Lake. — FroniF.  KruppaiulCo.,  Germauy. 
Time  fuses.     Complete  Specification.     June  23. 


CoMPLETK  Specification  Accepted. 

1893. 

11,073.  G.  Gillischewski.    Improvements  in  pj  rotcchnical 
compositions  or  fireworks.     July  12. 


Printed  r.iid  Published  by  Etre  and  Spoiii?M-O0DE,  East  Harding  Street,  London,  D.C,  for  the  Society  of  Chemical  ludustry. 
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Members  who  require  extra  sets  or  back  numbers  of  the 
Journal  are  requested  to  make  application,  accompanied  by 
remittance  at  the  rates  quoted  on  the  first  page,  to  the 
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advertisers,  that  the  advertisement  columns  of  this  Journal 
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CHANGES  OF  ADDBESS. 


Aron,  S.  B.  Asher,  l/o  London ;  Wemmer  Gold  Mining 
Co.,  Johannesburg,  S.A.R. 

Baird,  Wm.,  l/o  Kilwinning ;  c/o  Lewis  Berger  and  Sons, 
Lim.,  Homerton,  N.E. 
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Baker,  Theodore,  1  o  Africa ;  Longfield,  near  Dartford, 
Kent. 

Chaney,  H.  J.,  I'o  India;  29,  Chalcot  Crescent,  Eegent's 
Park,  X.W. 

Cborley,  J.  C,  l/o  University  College ;  85,  Haverstock 
Hill,  N.W. 

Dauiell,  L.  C,  l/o  of  Sydney  ;  Eoyal  Standard  Brewery. 
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Ivatts,  Harold  E.,  1  o  Dublin ;  c/o  Lawes  and  Co., 
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Jackson,  Et.  Hon.  W.  L.,  M.P.,  1  o  7  ;  27,  Cadogan 
Square,  S.W. ;  Journals  to  Allerton  Hall,  Chapel  AUerton, 
Leeds. 

Johnson,  E.  E.,  l/o  Old  Trafford  ;  88,  Eumford  Street, 
Oxford  Eoad,  Manchester. 

King,  Sir  Jas.,  Bart.,  Journals  to  115,  Wellington  Street, 
Glasgow. 

Lovett,  W.  Jesse,  l/o  Manchester;  Sydney  House,  St. 
Anne's-on-Sea,  Lancashire. 

McBretney,  E.  G.,  l,o  Eastfield  Eoad;  Pontefract  Eoad, 
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Macfarlane,  K.  F.,  l/o  Newcastle";  Eipanji  Quicksilver 
Mines,  Ripanji,  Servia. 

2kIcLeod,  Jas.,  l/o  High  Street ;  Alpine  Villa,  Cardross 
Eoad,  Dumbarton,  N.B. 
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EESEAECHES  ON  THE  FOEMATION  OF  LAKE 
PIGMENTS. 

BY    CA2L    OTTO    WEBER,    PH.D.,    F.C.S. 

The  term  of  acid  colouring  matters  is  applied  to  all  those 
dj'es  which  form  pigment  lakes  by  combination  with 
inorganic  or  organic  bases.  In  the  first  half  of  this  paper 
(this  Journal,  10,  1801,  896)  I  have  shown  that  lake- 
forming  basic  dyes  must  contain  at  least  one  amido  group 
capable  of  forming  salts  with  acids,  and  that  to  such  amido 
groups  these  dyes  owe  their  characteristic  dyeing  and  lake- 
forming  properties.  An  exactly  analogous  function  is 
performed  in  acid  dyes  by  the  hydroxyl  group,  but  the 
relation  of  this  group  to  the  lake-forming  properties  of  the 
acid  dyes  is  much  more  complicated  than  that  of  the  amido 
group  in  the  basic  dyes.  The  number  of  amido  groups 
contained  in  one  molecule  of  a  basic  dye  has  no  effect 
upon  the  lake-forming  capabiUty  of  the  dye,  but  in  acid 
dyes  the  number  of  hydroxyl  groups  present  and  their 
relative  position  in  the  molecule  very  materially  influences 
their  dyeing  and  lake-forming  properties.  This  complica- 
tion is  still  increased  by  the  fact  that  the  introduction  of 
certain  acid  radicles  in  dyes,  otherwise  incapable  of  forming 
lakes,  give  lake-forming  bodies ;  and  further,  that  by  the 
introduction  of  the  same  acid  radicles  into  lake-forming 
hydroxyl  or  amido  colouring  matters  their  lake-forming 
properties  are  often  very  considerably  modified.  Acid 
radicles  of  this  description  are  the  sulphonic  group 
(SO,. OH),  the  carboxyl  group  (CO. OH),  the  nitro 
group  (NO2),  the  nitroso  (quiuone-oxime)  group — 


NO,  or  rather 


1  =  0 


L  =  N.OH 

and  in  a  lesser  degree  the  halogens.  The  sulpho  and 
carboxyl  groups  are  strongly  acid  and,  therefore,  salt- 
forming  groups  ;  the  nitro  group  and  the  halogens  possess 
no  lake-forming  capabilities,  but,  none  the  less,  are  capable 
of  influencing  the  acid  nature,  and,  therefore,  also  the 
lake-forming  property  of  the  hydroxyl  group  in  a  consider- 
able degree.  From  the  above  it  follows  that,  whereas  in 
basic  dyes  the  formation  of  the  lake  always  takes  place  in 
the  amido  group,  in  the  acid  dyes  lakes  may  be  formed  in 
one  or  more  hydrosj-l  groups,  in  the  sulpho  group,  the 
carboxyl  group,  or  the  quinone-oxime  (nitroso)  group.  It 
is  consequently  evident  that  in  the  cases  of  colouring  matters 
c(>ntaining   two   or   more   of    these   different   lake-forming 
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groups,  the  foriiuition  of  the  hike  often  is  a  very  cotni>li- 
cated  reaction,  witli  regard  to  which  tliu  (iiiestion  ofFern 
itself  as  to  whether  in  the  presence  of  different  hike-forming 
groups  in  one  molecule  of  a  dye  the  specific  lake-forming 
tendencies  of  each  of  these  groups  have  to  he  provided  for, 
or  wlietlier  only  one  group  will  take  part  in  the  reaction 
producing  the  lake  pigment. 

Of  the  al)()\e-uienti<)ned  lake-forming  groups  only  the 
hydroxyl*  and  the  ami  lo  group  can  occur  hy  themselves  in 
the  molecule  of  a  dye,  while  the  sulpho,  carhoxjl,  or  iiitro 
group  cannot  form  dyes  unless  either  a  hydroxyl  or  amido 
group  be  present  at  the  same  time.  The  well-knov.  u  reason 
of  this  fact  is  that  the  amido  and  hydroxyl  group  are 
chromogenes,  converting  certain  coloured  or  colourless 
aromatic  bodies  into  dyes.  This  is  exemplified  by  the 
following  well-known  couititution  formuhe  : — 

■C«H,  fCeH^.NHa 

HO— cJ  CflH^.NH, 

[qh,.nHo 

Triphenylincthane,  Colour-base  of  magenta 

colourless.  rosaniline. 

The  conversion  of  the  hydrocarbon  into  the  colouring 
matter  is  caused  here  by  the  entrance  in  the  molecule  of 
one  hydroxyl  group  and  three  amido  groups.  The  result  is 
a  basic  dye  — 

fCcHj  rCoH,.OH 

CgHj       HO— C<^  C,;H,.OH 

.a,H, 


HC< 


.C0H4.OH 


C6H4.OH 
CgH^.OH 
iCeH^.O 


Triphenylmetliane, 
colourless. 


Carbinol. 


Anhydride 


Am-in. 


In  this  case  by  the  entrance  of  three  or,  respectively, 
four  hydroxyl  groups  in  the  hydrocarbon  an  acid  dye 
results.  The  relations  between  rhodamine  and  eosine  are 
of  a  strictly  analogous  kind. 

CgH^ .  N  =  X .  CgHj  CgHj .  N  =  N .  CgH^ .  NH, 

Azobenzeue  Amidoazobenzene 

bright  orange  ;  no  dye.  aniline-yellow ;  basic  dye. 

C6H5.N  =  N.CgH^.OH 
Hydroxjazobenzene,  tropaeoline,  acid  dye. 

Perhaps  still  clearer  expressed  is  the  chromogenic  function 
of  these  two  groups  in  the  case  of  the  dyestuffs  derived 
from  azobenzene.  This  compound  possesses  a  remarkably 
bright  orange  colour,  but  no  dyeing,  salt,  or  lake-forming 
properties  whatever.  By  the  introduction  of  the  amido 
group  in  this  compound  we  obtain-  amidoazobenzene,  a 
strong  base,  and  possessing  the  salt  and  lake-forming 
properties  of  a  strong  basic  dye.  If,  instead  of  the  amido 
group,  we  introduce  the  hydroxyl  group  in  the  molecule 
of  azobenzene  we  again  obtain  a  dye,  also  capable  of 
forming  salts  and  lakes  in  the  manner  of  acid  dyes. 

If  we  introduce  into  molecules  capable  of  forming  dyes 
the   carboxyl    group    or    the    sulpho   group   no     dyes    are 
I     produced  thereby,  but  by  introducing  these  groups  in  the 
j     molecules  of  dj-es  themselves,  their  lake-forming  properties 
1     are,   without   exception,   very   materially  modified.      Both 
j     these  groups  are,  in  general,  more  energetic  salt  formers 
I     than  either  the  amido  or  the  hydroxji  group,  and  conse- 
'     quently  their  presence  in  a  basic  dye   practically  always 
;    changes  the  character  of  these  dyes  into  that  of  an  acid  dye, 
i    and  considerably   increases  the  acid    nature   of  acid  dyes. 
I    The  great  number  of  oxyazo  dyes  owe  their  great  import- 
ance very  essentially  to  this  action   of  the   sulpho   group, 
without   wnich    mo?t    of   these   dyes   would    be  practically 
valueless.     Without  the   sulpho  group    the  large  majority 
of  the  oxyazo  dyes  are  such  weak  acids  that  the}'  are  quite 
incapable  of  forming  lakes,  and  very  often  are'  insoluble 
even  in   solutions   of  caustic  soda   or   potash.     Naturally 
Weaker  bases  like  lime,  baryta,  or  alumina  are  still  less  able 

*  Including  the  quinone-oxime  g  oup. 


to  form  salts  or  lakes  with  these  weak  dye-acids.  By  the 
introduction,  however,  of  the  sulplio  group  into  these  dyes 
they  are  converted  into  strong  dy  acids,  the  alkali  .salts  of 
which,  almost  without  cxceittion,  aruea>iiy  soluble  in  water, 
and  which  hy  double  decomposition,  particularly  with  salts 
of  the  alkaline  earths  or  of  the  heavy  metals,  form  insoluble 
lake  precipitates.  But  also  those  hydroxyl  dyes,  which 
sometimes  are,  not  very  appropriately,  teVmefl  phenolic 
dyes,  and  which  by  themselves  are  capable  of  forming 
lakes,  by  the  entrance  of  the  sulphonic  group  suffer  a  con- 
siderable increase  of  their  acidity  generally,  and,  as  will  be 
shown  later  on,  material  addition  to,  and  modiiication  of, 
their  lake-forming  projjerties. 

The  importance  of  the  sulidionic  group  is,  however,  not 
restricted  to  the  hydroxyl-<lyes,  as  it  is  of  the  same  impor- 
tance for  the  amido-dyes  and  particularly  for  the  amido-azo 
colouring  matters.  The  basic  nature  of  the  latter,  with  few 
exceptions,  is  so  little  pronounced  as  to  render  them  in 
many  cases  quite  incapable  of  forming  salts  or  lakes.  But 
whether  an  amido  dye  be  one  of  the  strong  basic  dves  or 
one  of  the  almost  indifferent  aniido-azo  dyes,  the  entrance  of 
the  sulpho  group  into  their  molecule  co.i\erts  them  all  into 
strong  acid  dyes,  apparently  altogether  annihilating  the  basic 
nature  of  the  amido  gi-oup. 

The  introduction  of  the  carboxyl  group  into  hydroxyl 
and  amido  dyes  is  accompanied  by  results  very  similar  to 
those  observed  0:1  the  influence  of  the  sulpho  group,  /.e.,the 
general  acidity  of  the  hydroxyl  dyes  is  increased,  while  the 
basic  nature  of  the  amido  dyes  disappears  more  or  less 
completely.  Nevertheless  will  it  be  found  that  the  carboxy- 
lated  dyes  possess  properties  which  distinguish  them  clearly 
from  the  sulphonated  dyes.  The  specific  lake-forming 
capabihties  of  these  two  classes  of  colouring  matters  show 
very  characteristic  differences,  and  we  shall  have  occasion 
to  show  later  on  that  the  carboxylated  dyes  really  are  the 
connecting  link  between  the  hydroxyl  dyes  and  the 
suiphonated  dyes. 

In  the  above  onh-  the  artificial  colouring  matters  have 
been  taken  iuto  account ;  no  mention  has  been  made  of  the 
numerous  natural  dyestuffs.  The  reason  for  this  is  thai 
while  we  possess  a  very  complete  knowledge  of  the  chemical 
constitution  of  almost  all  artificial  dyes,  the  same  cannot  be 
said  of  the  natural  dyes.  With  regard  to  the  chemical 
constitution  of  the  latter  we  know,  however,  with  certaiutj. 
that  it  differs  in  no  other  way  from  that  of  the  artificial 
colouring  matters,  than  the  latter  differ  amongst  themselves 
in  this  respect.  The  two  most  important  natural  dyestuffs 
are  alizarin  and  indigo.  The  artificial  alizarin  has 
altogetlier  outrivalied  the  natural  product;  artificial  indio-o 
has  already  been  in  the  market,  and  if  it  has  not  become  a 
commercial  success  yet,  the  reason  is  only  the  impossibilitv 
as  j'et  to  obtain  satisfactory  yields  in  its  manufacture.  But 
if  we  remember  that  for  similar  reasons  not  so  very  many 
years  ago  magenta  or  eosine  sold  for  as  many  pounds  as 
they  command  shillings  to-day,  it  is  not  difficult  to  prophesy 
that  in  time  artificial  indigo  will  be  sold  at,  if  not  below, 
the  price  of  the  natural  product.  Altogether  we  maysafely 
say  that  if  we  were  in  possession  of  a  complete  knowledge  of 
the  constitution  of  all  the  important  natural  dyestuffs,  their 
artificial  production  from  coal-tar  products  would  be  a 
comparatively  easy  matter.  In  the  meantime,  however, 
sufficient  is  known  of  the  natural  dyestuffs  to  enable  us  to 
say  that  without  exception  they  belong  to  classes  of  such 
dyestuffs  as  are  already  manufactured  to-day  in  great 
variety.  In  the  face  of  these  facts  it  is  most  surprising  to 
find  that  there  exists  still  a  certain  class  of  writers  who 
maintain  that  only  the  natural  dyestuffs  are  capable  of 
forming  "  true  "  lakes,  a  statement  which  shows  as  much 
ignorance  about  the  nature  of  a  lake  as  about  the  chemical 
process  of  lake  formation  from  colouring  matters  in 
general.  The  statement  is  as  baseless  as  the  well-known 
assertion  that  natural  dyestuffs  produce  faster  shades  in 
dyeing  than  the  artificial  colouring  matters. 

I.  Lake  Formation  in  the  Hydroxyl  Group. 

Colouring  matters  containing  as  lake-forming  groups 
only  one  or  more  hydroxyl  groups  are  very  numerous ; 
indeed  we  may  safely  say  that   numericaily  the  hydroxyl 
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d^es  are  far  in  excess  of  the  amido  dyes.  This  not  only 
holds  true  for  I  he  artificial  colouring  matters,  hut  also  for  the 
natural  dyestuffs.  All  the  latter,  with  the  exception  of 
indigo  and  berherine,  CooHj-XO^,  are  hydroxyl  dyes.  Of 
the  16  classes  into  which,  accoi'ding  to  their  constitution,  all 
colouring  matters  are  divided,  hydroxyl  colouring  matters 
are  found  in  the  following  of  them  :  — 

(a.)  Xitro  colouring  matters. 
(6.)  Hydroxyazo  colouring  matters, 
(c.)  Quinone-oxime  colouring  matters. 
(d.)  Oxyketone  colouring  matters, 
(e.)  Tripheuylmethane  colouring  matters. 
(/.)  Oxazines. 

(^.)  Natural  colouring  matters  of  unknown  con- 
stitution. 

Of  these  dyes  all  the  nitro  colouring  matters  and  most  of 
the  hydroxy-azo  colouring  matters  are  mono-hydroxyl  com- 
pounds, all  the  rest  are  di-  or  poly-hj-droxyl  compounds. 
Of  the  mono-hydroxyl  dyes  the  nitro  colouring  matters  are 
much  more  important  than  the  hydroxy-azo  dyes.  The  acid 
nature  of  the  hydroxyl  group  is  of  such  a  weak  description 
as  to  make  the  hydroxy-azo  dyes  unavailable  for  dyeing 
purposes.  As  long  as  their  molecular  weight  is  compara- 
tively low,  they  are  soluble  in  dilute  solutions  of  the  caustic 
alkalis,  and  may  be  precipitated  from  these  solutions  b}' 
means  of  the  s.alts  of  the  earthy  alkalis  (lime,  baryta)  and 
of  the  heayy  metals,  but  these  lakes  altogether  lack  beauty 
and  fastness  and  are  readily  decomposed  by  treating  them 
with  dilute  acetic  acid  or  alkalis.  The  barium,  lime,  and 
zinc  lakes  of  such  dyes  are,  however,  quite  insoluble  in 
absolute  alcohol,  which  leaves  no  doubt  as  to  the  lake  nature 
of  these  precipitates.  A  lake  obtained  by  treating  Sudan  J. 
^a  typical  hydroxy-azo  dye,  obtained  by  the  action  of 
diazotised  aniline  upon  /8-naphthol)  in  alkaline  solution 
•with  a  solution  of  barium  chloride,  must  therefore  possess 
-the  constitution — 


CsHa.X^X.CioHe.OI 
C6H3.X  =  X.CioH„.0  J 


Ba 


OH 


fOH 
!  NO. 

^«^2  i  xo. 

LN02 


Tri-nitro-plienol 
Picric  acid. 


fOH 

ICH3 

^6^2 -j  xOo 

Lxo, 


Di-nitro-creso\ 
Victoria  yellow. 


fC  =  C— xo, 


C6H4^ 


LC  =  CH 


XO2 

Di-nitro-naphtliol 
ilanchester  yellow. 


In  precipitating  the  alkaline  solution  of  Sudan  I.  with  the 
solution  of  aluminium  or  chromiimi  chloride  a  precipitate  is 
obtained,  in  appearance  very  much  like  the  above  barium 
lake.  On  closer  examination  we  find,  however,  that  this 
precipitate  merely  consists  of  an  intimate  mixture  of  the 
free  colouring  matter  with  alumina  or  chromic  hydrate.  On 
treating  this  precipitate  ^"ith  alcohol  the  whole  of  the 
colouring  matter  is  dissolved,  the  metallic  oxides  remaining 
behind  without  the  faintest  trace  of  colour.  This  very 
clearly  demonstrates  the  fact  that  the  mouohydroxylated 
hydroxy-azo  dyes  are  lake  formers  of  a  very  low  order, 
forming"  very  poor  lakes  with  strong  bases  and  none  at  all 
with  the  weak  ones  like  alumina,  chromic  oxide,  and  ferric 
oxide.  This  is  a  very  significant  fact,  as  it  will  be  shown 
later  on  that  exacth"  these  three  oxides  are  the  typical  lake 
formers  with  all  those  colouring  matters  from  which  the 
fastest  lakes  are  obtained. 

Owing  to  their  more  pronourced  acid  nature  the  uitro- 
colouring  matters  show  much  gi-eater  affinity  for  inorganic 
bases,  than  the  hydroxyazo  dyes.  There  are  practically  only 
three  representatives  of  this  class  of  colouring  matters,  viz: 


The  above  formula;  represent  the  free  colour  acids.  All 
these  dyes  are  very  strong  acids,  well  illustrating  the  remark- 
able intiuence  of  the  nitro  group  upon  the  acidity  of  the 
hydroxjl  group,  although  the  nitro  group  in  itself  is 
absolutely  devoid  of  acid  or  salt  forming  properties.  This 
influence  of  the  nitro  group  upou  the  acidity  of  a  com- 
pound goes  even  so  far,  as  to  give  to  hj-drocarbons  the 
properties  of  an  acid,  and  moreover  a  number  of  bases  are 
known  which  through  the  entrance  of  nitro  groups  into  their 
molecules  are  converted  into  strong  acids.  Aurantia,  the 
ammonia,  salt  of  hexa-nitro-diphenylamine — 

fQHaCNO^), 

N^  C6H2(X02)3 

[XH, 

is  probable  the  most  remarkable  instance  of  this  action  of 
the  nitro  group. 

Although  the  above-mentioned  compounds  are  very 
powerful  acids  their  lake-forming  capacities  are  by  no 
means  prominent,  their  lakes  with  alumina,  chromic  oxide, 
baryta,  lime,  and  oxide  of  zinc  all  being  verj-  soluble  salts. 
Insoluble  precipitates  can  only  be  obtained  with  the  salts  of 
the  heavy  metals,  especialh*  with  acetate  or  sub-acetate  of 
lead.  These  precipitates  do  not  commend  themselves  bj- 
beauty  of  shade  and  still  less  by  fastness,  all  being  highlj' 
sensitive  to  light  and  readily  suffering  decomposition  through 
dilute  acids  or  alkalis.  Xotwithstanding  their  strongly 
acid  nature,  it  appears  that  these  dyes  are  of  very  minor 
importance  for  the  manufacture  of  lake  pigments.  This 
leads  to  the  conclusion  that  the  lake-forming  capability  of 
a  dj'e  bears  no  relation  to  the  comparative  strength  of  its 
colour  acid,  although  the  saltforming  capacity  of  the  dye 
may  depend  upon  this  point.  This  is  a  conclusion  of  not 
inconsiderable  importance  which  places  lake  formation  in  the 
hydroxyl  group  on  quite  a  different  footing  from  lake  forma- 
tion in  the  amido  group,  the  lake-forming  capacity  of  the 
basic  dyes  being  directly  proportionate  to  their  salt-forming 
capacity. 

The  lake-forming  capacity  of  the  hydroxyl  group  offers 
quite  a  new  aspect  if  we  examine  the  formation  of  lakes  in 
colouring  matters  containing  two  or  more  hydroxyl  groups. 
Frequently  in  this  case  we  have  occasion  to  observe 
that  of  two  colouring  matters,  exactly  identical  in  pomt  of 
composition,  and  only  differing  as  regards  the  respective 
location  of  the  hydroxyl  groups,  the  one  possesses  lake-form- 
ing properties  in  the  highest  degree,  the  other  no  more  than 
any  monohydroxyl  dye.  On  this  subject  some  very  valu- 
able papers  by  Liebermann,  Kostanecki,  and  Xoelting  have 
been  published.  The  two  first-named  writers  showed  that 
of  the  numerous  dihydroxyauthraquinones  only  one, 
alizarin — 


CO    OH 


OH 


CO 


is  capable  of  dyeing  mordanted  cotton,  in  other  words  of 
forming  fast  lakes  with  alumina  or  chromic  oxide.  All 
the  other  dihydroxyauthraquinones  combine  neither  with 
alumiua  nor  with  chromic  oxide,  although  thej'  form  lakes 
with  lime,  baryta,  and  oxide  of  zinc.  These  lakes  however 
are  in  point  of  beauty  and  fastness  quite  as  unsatisfactorj' 
as  any  of  the  lakes  obtained  from  mouohydroxylated  dyes. 
Generally  it  was  found  that  the  dihydroxyauthraquinones 
and  their  higher  substituted  derivatives  (tri-  and  tetra- 
bydroxyanthraquinones)  form  fast  lakes  only  if  at  least  two 
of  the  hydroxyl  groups  they  contain  are  placed  in  the  ortho 
position. 

Exactly  analogous  results  were  obtained  by  Kostanecki  in 
his  investigation  on  the  nitrosonaphthols  or  quinone-oxime 
colouring  matters.  This  class  of  dyestuffs  contains  some 
members  of  very  considerable  lake-forming  capacity,  and  all 
these  contain  the  substituting  groups  in  the  ortho-position. 
Where  the  substituting  groups  do  not  occur  in  the  ortho 


Aug.  31. 1893.3         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


663 


pos'\i:n  tto  Ijke-formin;;  capacity  is  of  a  verj-  low  order,  i;o 
alnininti  or  chroraiiiin  lukus  being  obtainable. 


N.OH 


/\/ 


\/\/ 


.N.OII 


/\/ 


^O 


^-nitDso-a-njiplithol      o-nitroso-/3-iini)hthol      a-nifroso-a-naphthol 
Strong  lake-former.        Strong  lakc-fonui-r.       Vi-ryiiulilTert'iit  lake- 

fornnT. 

Similar  relations  between  the  ortho  position  of  the  sub- 
stituents  and  the  lake-foriuing  capacity  were  observed 
on  uitro  and  nitroso  derivatives  of  quinoline.  Particularly 
interesting,  however,  is  an  observation  made  by  the  Bad. 
Soda  and  Aniline  Fabrik  (Germ.  Pat.  57,525,  August  3, 
1890)  by  which  the  characteristic  lake-forming  properties 
of  the  ortho-dihydroxyl  group  have  also  been  obtained  in 
hydroxyazo  dyes.  This  result  was  obtained  by  producing 
ortho-dihydroxy-naphthalene — 


OH 
OH 


and  combining  it  with  diazo  compounds.  In  this  manner 
azo  colouring  matters  are  obtained,  which  in  the  same 
degree  as  alizarin  are  distinguished  by  their  great  lake- 
forming  capacity.  They  yield  lakes  of  very  remarkable 
fastness,  «ad  are  capable  of  dyeing  mordanted  fibre  exactly 
like  alizarin.  There  is  no  doubt  that  these  dyes  owe  their 
excellent  qualities  purely  to  the  presence  of  the  ortho- 
dihydroxyl  group. 

It  follows  from  the  above  that  the  lake-forming  capability 
of  the  ortho-dihydroxyl  dyes  is  simply  a  function  of  their 
particular  constitution.  The  actual  process  of  lake-forma- 
tion, however,  is  a  very  complex  reaction  which  is  not  by 
any  means  fully  understood  yet,  although  the  researches 
of  Liechti  and  Suida  have  thrown  much  light  on  this 
subject.  In  their  investigations  they  experimented  with 
alizarin,  the  classical  orthodihydroxyl  dye,  and  in  the  first 
instance  discovered  the  remarkable  fact,  that  perfectly 
pure  alumina  hydrate  is  incapable  of  combining  with  free 
alizarin,  even  on  heating  the  mixture  in  a  sealed  tube  with 
water  at  150^  C.  In  the  presence  of  acetate  of  soda  com- 
bination (lake  formation)  rapidly  takes  place,  but  alumina 
alizarates  of  definite  composition  are  best  obtained  by 
double  decomposition  of  ammoniacal  solutions  of  alizarin 
with  solutions  of  sulphate  of  alumina.  In  this  manner 
the  following  alizarates  were  prepared:  — 

Al203(Ci4H603)3  normal  alizarate. 

Al2(OH)3(CnH603)  1"5    tri-basic  alizarate. 
AlsCOHlsCCuHeOs)  0'5    penta-basic  alizarate. 

The  normal  alizarate  is  very  easily  soluble  in  water, 
ammonia  vapours  rapidly  liquefy  it.  The  tri-  and  penta- 
basic  alizarates  are  perfectly  insoluble  in  water,  but  they 
dissolve  in  ammonia,  the  former  very  easily,  the  latter  with 
some  difficulty,  producing  magnificently  coloured  solutions. 
In  itself  the  solubility  of  these  alizirates  in  ammonia  with- 
out any  alumina  being  separated  appears  rather  remarkable, 
still  more  so  that  on  addition  of  sodium  or  ammonium 
phosphate  to  these  solutions  no  precipitation  of  aluminium 
phosphate  occurs,  the  solutions  remain  clear,  and  their 
colour  unaltered.  On  addition  of  acetic  acid  very  beautifully 
coloured  precipitates  are  obtained,  which  contain  alumina, 
alizarin,  and  phosphoric  acid.  By  treating  the  dry  preci- 
pitates obtained  in  this  manner  with  ether  no  alizarin  is 
dissolved,  so  that  evidently  the  alizarin  exists  in  the  above 
precipitate  in  chemical  combination  with  the  aluminium 
phosphate,  an  assumption  which  is  fully  borne  out  by  the 
bright  red  shade  of  the  precipitate,  which,  if  containing  anv 
alizarin  in  the  free  state,  would  have  a  more  or  less  dull 
brownish  tinge. 


Solubility  in  dilute  ammonia  is  a  property  more  or  less 
common  to  all  alumina  lakes  of  the  ortho-dihydroxyl  dyes. 
The  same  property  is  still  to  be  found  in  the  ferric,  but  not 
in  the  chromic  lakes  of  these  dyes.  But  whether  solution 
under  these  circumsiances  takes'  place  or  not,  in  all  cases 
Mill  it  be  found  that  ammonia  cannot  decompose  any  of 
these  lakes.  Dilute  organic  acids  no  more  affect  these 
lakes  than  ammonia,  and  only  on  prolonged  boiling  with 
dilute  mineralic  acids  is  anything  like  complete  decomposi- 
tion obtained.  Alumina,  iron,  and  chromium  lakes  of  these 
dyes  behave  alike  in  this  respect,  but  it  is  a  noteworthy 
fact  that  calcium  lakes  already  succumb  to  a  treatment  with 
cold  dilute  acetic  acid. 

In  discussirg  the  formation  of  lakes  from  basic  dyes,  I 
called  attention  to  the  fact  that  their  primary  tannin  lakes 
are  rather  deficient  in  fastness,  and  that  the  fastest  lakes 
obtainable  from  basic  dyes  are  compound  lakes  containing 
besides  tannic  acid  a  metallic  oxide.  Indeed  the  so-called 
tannin  lakes  are  no  lakes  at  all,  but  merel}'  more  or  less 
insoluble  tannates  of  the  basic  dyes.  Exactly  analogous 
is  the  case  of  the  lakes  from  orthodihydroxyl  dyes,  many 
of  which  as  we  have  seen  above  are  to  a  considerable 
degree  soluble  in  water.  lu  order  to  obtain  fast  lakes  from 
these  dyes  we  also  must  convert  them  into  compound  lakes. 
In  the  same  sense  in  which  tannic  acid  was  characterised 
as  the  typical  lake-former  with  basic  dyes,  can  we  describe 
alumina,  ferric  and  chromic  oxide  as  the  typical  lake- 
I  formers  with  the  basic  dyes.  And  just  as  in  the  case  of 
I  tannin  lakes  oxide  of  antimony  proved  the  best  means  for 
the  formation  of  fast  compound  lakes,  calcium  oxide  is  the 
most  suitable  agent  for  the  conversion  of  the  primary 
alumina,  iron,  or  chromium  lakes  of  the  orthodihjdroxyl- 
dyes  into  fast  compound  lakes.  Perhaps  it  might  appear 
as  if  this  parallel  between  tannic  acid  and  oxide  of  antimony 
on  the  one  hand,  and  alumina  and  lime  on  the  other  hand, 
was  only  very  doubtfully  accurate,  the  two  lake-formers  in 
the  former  case  standing  in  the  relation  of  acid  and  metallic 
base,  whereas  in  the  latter  case  both  lake-formers,  alumina 
and  lime,  are  bases.  This  is  one  of  those  cases  which 
clearly  illustrates  the  inadequacy  and  insufficiency  of  the 
terms  of  acid  and  base.  Indeed  it  is  well  known  that 
although  alumina,  chromic,  and  ferric  oxides  are  better 
known  as  bases,  they  are  all  three  able  in  the  presence  of 
strong  bases  to  play  the  part  of  decidedly  acid  bodies,  and 
certainly  calcium  aluminate,  ferrite,  and  chromite  are 
thoroughly  well-defined  compounds  in  which  respectively 
alumina,  ferric  oxide,  or  chromic  oxide  assume  the  part 
of  an  acid.  The  analogy  above  pointed  out  therefore 
undoubtedly  exists.  The  important  part  lime  plays  in  the 
formation  of  alizarin  lakes  is  well  known  to  every  Turkey- 
red  dyer,  and  may  also  easily  be  inferred  from  the  action 
of  lime  and  lime  salts  upon  the  solutions  of  the  aluminium 
alizarates,  which  are  thereby  immediately  precipitated  in 
the  form  of  aluminium-calcium  lakes.  The  properties  of 
these  precipitates,  especially  their  beauty  of  shade,  depend 
essentially  upon  the  proportions  of  lime  and  alumina, 
contained  in  the  lake.     The  lakes  of  the  formulae- 

(Al203)3(CaO),(CuH603)io 

(Al,03)3(CaO)3(C\,H603)3 

(Al,03)3(CaO)3(C,,H603)-.5 

are  very  soluble  in  dilute  ammonia.     The  lakes — 

(AlA)3(CaO)3(Ci,H603),-,.:5 
(Al203)3(CaO)i.5(CHH603)3„ 

(Al203)3(CaO).,.;5(CHH603),3.,, 

are  only  partially  soluble  in  dilute  ammonia.     The  lakes — 
(AlA)3(CaO),.5(CHH«03)io 
(Al,03)3(CaO),.,(C„H«03),o 

are  perfectly  insoluble  in  ammonia.  Excess  of  alumina  has 
no  influence  upon  the  fastness,  nor  upon  the  beauty  of 
these  lakes.  Excess  of  lime,  however,  proves  very  detri- 
mental to  the  shade  of  the  lakes.  Alumina  lakes  are  the 
most  important  lakes  of  alizarin,  the  chromium  lakes  pro- 
ducing chocolate  and  the  iron  lakes  purple  shades.  Although 
the  two  last-named  lakes  are  largely  used  in  calico  printing, 
they    are    scarcely   ever   prepared   as    lake    pigments.     It 
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appears,  however,  that  the  chrome  lakes  of  the  yellow,  blue, 
violet,  and  green  orthodih^-clroxj-l  dves  are  iu  point  of 
heautj-  generally  much  superior  to  the  corresponding  alumina 
lakes. 

It  is  evident  from  the  above  that  in  the  manufacture  of 
alizarin  lakes  contamination  with  iron  in  any  shape  or  form 
must  be  most  carefully  guarded  against,  and  further  that 
never  more  than  one  molecule  of  lime  ought  to  be  used  for 
one  molecule  of  alumina.  It  is  best  always  to  emploj'  a 
considerable  excess  of  alumina,  which,  if  anything,  is  advan- 
tageous as  regards  beauty  of  shade.  The  chromic  oxide 
lakes  and  the  ferric  oxide  lakes,  like  those  of  alumina, 
always  ought  to  contain  lime  as  an  essential  constituent 
which  not  only  improves  their  fastness  but  also  their  beauty. 
The  same  obtains  for  most  of  the  natural  colouring  matters 
of  unknown  constitution,  all  of  which  appear  to  be  orthodihy- 
droxyl  compounds.  In  the  manufacture  of  lake  pigments  from 
these  djes  the  presence  of  lime  during  the  formation  of  the 
alumina  lake  is  indispensable.  The  lakes  produced  from 
cochineal  and  Brazil  wood  are  familiar  instances.  There 
is,  however,  one  group  of  colouring  matters  which  also, 
strictly  speaking,  belong  to  the  orthodihydroxyl  dyes  and 
which  form  remarkably  fast  primary  lakes,  and  only  in 
certain  cases  show  any  tendency  at  all  to  form  compound 
lakes.  These  dyes  are  the  nitroso  or  quinone-oxime  dyes 
(di-nitroso-resorcinol,  gambine  Y  and  E,  and  dioxine)  which 
form  almost  valueless  brown  or  chocolate  lakes  with  alumina, 
chromic  and  ferric  oxide,  but  produce  very  tine,  and  above 
all,  exceedingly  fast  lakes  with  ferrous  oxide.  The  lakes 
obtained  from  alumina,  chromic  and  ferric  oxide,  however, 
form  with  lime  compound  lakes,  but  the  ferrous  oxide 
lakes  do  not  form  any  compound  lakes  at  all.  This  is  most 
interesting,  as  it  evidently  shows  that  although  the  formation 
of  the  primary  lakes  is  essentially  a  function  of  the  con- 
stitution of  the  lake-forming  dye,  the  formation  of  the 
compound  lakes  has  nething  whatever  to  do  with  the 
constitution  of  the  dye,  but  depends  entirely  upon  the 
nature  or  constitution  of  the  base  forming  the  primary  lake. 

By  discussing  a  number  of  dyes  of  the  triphenylmethane 
group  and  of  the  oxazine  group,  our  examples  for  the 
great  lake-forming  capability  of  the  orthodihydroxyl 
colouring  matters  could  be  considerably  added  to  without, 
however,  eliciting  any  fresh  points  of  interest  or  importance, 
^lerely  to  show  that  lake  formation  in  the  dihydroxy- 
tripheiiyl-methane  derivatives  is  regulated  by  the  same  laws 
as  in  the  above-discussed  azo,  oxyketone,  and  quinone-oxime 
dj-es,  I  quote  as  examples  the  two  following  triphenyl- 
methane dyes : — 


r  CfiHBr.,— OHri] 

/^ [3] 

CgHBro— OH:i] 

CgH^— CO— O 


Meta-dihydrosy-derivative. 
Eosin. 


^C'cH.,— OH[i] 

J     /      [2] 

"l  QH^-OHci] 

LC^H,— CO— O 


Ortho-dihydroxy-derivative. 
GalleVn. 


These  two  dyes  are  absolutely  identical  in  constitution 
with  the  only  difference  of  the  1 — 3 — position  of  the 
hydroxyls  in  the  eosin,  and  the  1 — 2 — position  of  the 
hydroxyls  in  the  gallein.  But  ttiis  apparently  very  small 
difference  in  the  constitution  renders  them  in  their  lake- 
forming  properties  as  different  as  any  two  dyestuffs  well 
can  be.  Eosin  forms  no  lakes  with  either  alumina,  chromic 
oxide,  or  ferric  oxide,  and  its  zinc  oxide  and  lead  oxide 
lakes  are  proverbially  fugitive.  Gallein  forms  lakes  and 
compound  lakes  exactly  like  the  alizarin  dyes,  and  the 
fa-stness  of  these  lakes  is  of  the  very  highest  order. 

//. — Lalie  Formation  in  the  Carboxyl  Group. 

As  already  mentioned  the  carboxvl  group  can  occur  in 
colouring  matters  only  if  at  the  same  time  one  or  more 
hylroxyl  or  anrdo  groups  are  present.  Like  the  sulphonic 
group  the  carboxyl  group  consequently  is  devoid  of 
chromogenic  properties,  but  being  an  energetic  salt-foiming 
grcup  it  possesses  very  pronounced  lake-forming  properties. 


The  carboxyl  CTOup  may  also  be  looked  upon  as  a  hydroxvl 
group  with  a  carboxyl  group,  CO,  uiferposed  between  it 
and  the  dye  radicle.  By  looking  upon  it  in  this  way  it  is 
easier  to  understand  its  dual  function,  first  as  an  indepen- 
dent strong  lake-forming  group,  and  further  as  a  group 
influencing  the  lake-forming  capability  of  a  hydroxyl  group 
in  the  molecule  like  a  second  hydroxyl  group.  Therefore 
whenever  a  carboxyl  group  occurs  in  orthoposition  to  a 
hydroxyl  group  colouring  matters  result  possessing 
essentially  the  lake-forming  properties  of  an  ortho- 
dihydroxyl dye,  somewhat  modified  only  by  the  inde- 
pendent lake-forming  capability  of  the  carboxyl  group. 
We  have,  therefore,  to  consider  in  this  case  the  following 
combinations  of  lake- forming  groups  in  one  molecule  of  a 
colouring  matter : — 


I. 

— 0H[3]  or  [4] 

— C0.0H[i] 
III. 

—CO.  OH 


M 
M 


II. 

—OH  [2] 

— CO.OHri] 

IV. 

— NH, 

-OHis] 

— CO.OH[i-i 


If  as  iu  the  first  of  these  diagrams  carboxyl  and  hydroxvl 
group  occur  iu  meta-  or  para-position,  only  the  carboxyl 
group  is  capable  of  forming  lakes.  Colouring  matters  of 
this  constitution  pro^uc:  lakes  however  which,  neither  in 
beauty  nor  in  fastness,  are  particularh"  satisfactory,  this  is 
also  very  clearly  expressed  in  the  observation  that  their 
dyeing  properties  are  practically  nil.  Dyes  of  this  consti- 
tution, as  a  matter  of  fact,  are  not  in  the  market.  I  have 
prepared  one  by  coupling  diazobenzene  hydrochloride  with 
w-hydroxybeuzoic  acid. 

roH[3] 

|.CO-OH[i] 

This  compound  is  a  yellow  dye,  rather  difficultly  soluble 
in  dilute  alkalis.  It  dyes  wool  or  chromed  wool  in  a 
faintly  acid  bath  a  rather  dull  yellow  shade,  which  on 
soaping  is  again  almost  completely  discharged.  Employing 
for  the  production  of  this  dye  nitraniline  in  place  of  aniline 
a  rather  better  product  is  obtained  as  far  as  shade  is 
concerned,  but  the  dyeing  and  lake-forming  properties  are 
not  improved  thereby.  If,  however,  we  combine  the 
diazotised  aniline  with  o-hydroxybeuzoic  (salicylic)  acid — 

fOHro] 
C6H,.X=X.C6H3^ 

LCO.OH[ij 

We  obtain  a  colouring  matter  differing  from  the  former 
only  in  the  position  of  the  hydroxyl  group,  but  this 
apparently  small  difference  involves  a  fundamental  altera- 
tion in  the  lake-forming  and  dyemg  capabilities  of  this 
compound,  which  now  with  alumina  and  chromium  forms 
lakes  of  very  excellent  qualities,  and  produces  fine  and  fast 
yellow  shades  on  chromed  wool.  All  dyes  containing  a 
carboxyl  group  in  orthoposition  to  a  hydroxyl  group 
behave  in  a  like  manuer,  and  consequently  all  dyes, 
especial!}-  the  numerous  direct  dyeing  dj-es,  containing 
salicylic  acid  as  a  component,  are  available  for  the  manu- 
facture of  fast  lakes  and  produce  very  fast  and  fine  shades  ■ 
on  chromed  wool.  The  chromium  lakes  of  these  dyes  are 
without  exception  preferable  to  their  alumina  lakes. 

Colouring  matter  containing  besides  the  carboxyl  group 
one  or  more  amido  groups  are  very  scarce  and  always 
possess  the  character  of  a  weak  acid,  consequently  they 
are  always  capable  of  forming  a  lake  in  the  carboxyl 
group,  the  amido  group  generally  having  lost  its  lake-forming 
properties.  But  iu  the  presence  of  several  amido  groups  one 
of  them  is  always  capable  of  lake  formation.  Colouring 
matters  of  this  kind  therefore  form  compound  lakes  of  a 
kind  we  have  not  met  with  before.  The  same  obtains,  of 
course,  for  colouring  matters  corresponding  to  the  fourth 
of   our  above  given  diagrams,  i.e.,  containing  besides  the 
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carbox}!  trroup  also  tlio  amido  and  liydroxvl  proup.  If 
the  I-iUor  lie  not  in  ortnoposltion  tlie  carboxvl  groii|)  or  to 
U  second  hvilroxvl  fjruup  wiiieh  ni;iy  he  present,  the  lake- 
fonninij  jiropt-rties  of  the  dye  arc  merely  those  of  a  dye 
answerin<T  the  third  of  our  diai^ranis,  hut  if  orthopo^itioiis 
of  the  before-mentioned  kind  occur  I  he  colouring  matter 
possesses  the  lake-forming  properties  of  an  alizarin  dye 
and  frequently  also  the  amido  grouj)  retains  its  lake- 
forming  capacities.  To  obtain  a  fast  lake  from  dyes  of 
this  description  docs,  however,  not  seem  to  be  subject  to 
all  these  lake-forming  groups  being  specifically  catered 
for.  A  characteristic  example  of  this  kind  of  dyes  is 
gallocyiinine. 


CIXCCII:,),.^!!^ 


CO.  OH  [4] 
OH[2] 

OH[i] 


The  dimethylamido  group  on  the  left  side  of  the 
formula  possesses  pronounced  basic  properties.  It  is 
capable  of  forming  salts  and  consequent!}-  forms  lakes  like 
the  amido  group  of  basic  dye.  There  is  no  orthoposition 
between  the  carboxyl  group  and  either  of  the  two  hydroxyl 
groups  present,  but  these  two  are  in  orthoposition  amongst 
themselves.  This  colouring  matter  is  therefore  an  ortho- 
dihydroxyl  dye  and  possesses  the  high  lake-forming 
properties  of  one.  Another  colouring  jnatter  of  a  similar 
order  is  azo-green — 

f  MOH 
fC6H4.N  =  N.QH3^ 

L  [3]co. 


C6H,.N(CH3), 

.C6H4.N(CH3)2 


O 


owing  to  the  orthoposition  in  this  dye  of  the  carboxj-l 
and  hydroxyl  group  it  form>  very  bright  and  fast  lakes  with 
chromium  oxide,  but  neither  of  th'j  amido  groups  is  of  a 
sufficiently  basic  nature  to  form  salts  or  lakes.  We  must 
therefore  at  present  leave  the  question  undecided  as  to  the 
circumstances  and  conditions  under  which  lake-forming 
groups  of  subordinate  energy  can  or  must  be  provided  for 
besides  the  group  which  imparts  to  a  dye  its  specific  lake- 
forming  properties. 

///. — Lake  Formation  in  the  Sulpho  Group. 

Like  the  carboxyl  group  the  sulphonic  group  is  no  chromo- 
gen  and  its  presence  in  dyes  requires  the  co-existence  of 
amido  or  hydroxyl  groups.  By  the  entrance  of  the  sulphonic 
group  into  their  molecule  ail  colouring  matters  are  converted 
into  very  strong  colour  acids  and  undergo  a  very  material 
alteration  in  their  lake-forming  properiies.  As  -we  shall  see 
directly,  in  all  sulphonated  dyes  the  lake-forming  capability 
of  the  sulpho  group,  which  overpowers  and  masks  that  of 
any  other  lake-forming  group,  must  of  necessity  be  provided 
for,  and  we  shall  see  later  on  to  what  extent  co-existing  lake- 
forming  groups  have  to  be  taken  into  account.  The  follow- 
ing combinations  of  lake-forming  groups  may  occur  in 
snlphonated  dyes :  — 


M 
M 


I. 
—OH 

—SO..  OH 

III. 

-OH-i] 
-0HC21 
— SOo.OH 


II. 
— XH. 

— SOo.OH 

IV. 

=0         [1] 

=x.0Hr2] 

—so.,.  OH 


On  examination  of  tbe  lake-forming  power  of  the  sulphonic 
group  the  fact  very  soon  reveals  itself,  tbat  in  spite  of  its 
energetic  acid  nature,  the  latter  is  rather  restraining  than 
conducive  to  tbe  formation  of  fast  lakes.  This  observation 
it  -will  be  seen  is  practically  identical  with  conclusions 
formerly  arrived  at  regarding  the  influence  of  the  nitro 
group  upon  the  lake-forming  capability  of  certain  nitro- 
colouring    matters.     I   pointed  out  that  although  the  acid 


nature  of  phenolic  hydroxyls  is  very  much  increased  bj' 
the  entrance  of  nitro  groups  into  the  molecule,  it  is  accom- 
jianied  hy  a  considerable  decrease  of  the  lake-forming 
properties  of  these  dyes.  In  a  similar  manner  we  observe 
that  with  an  increasing  nunibc^r  of  sul])honic  groups  in  the 
molecule  of  a  dye,  the  lake-forming  capabilities  of  the 
latter  steadily  decrease  and  eventually  vain'sh  altogether. 
At  the  same  tinip,  however,  it  appears  that  also  the  con- 
stitutioTi  of  these  sulpho  acids  is  of  considi-rable  influence 
upon  their  lake-forming  jiropcrties.  This  is  especially 
noticeable  in  the  azo-eolouring  matters  derived  from  naphthol 
sulphonic  acids.  Of  the  two  /3-naphthol  sulphonic  acids — 
SOjU 


OH 


:-naphthol-a-su1phonic  acid. 


OH 


SOJI 


\/\y 

/3-naphthol-^-sulphonic  acid. 


the  first  forms  colouring  matters,  the  complete  precipita- 
tion of  which  through  lake  formation  in  the  sulphonic  group 
is  often  attended  by  considerable  difficulties,  while  the 
colouring  matters  obtained  from  the  second  of  these  acids 
(Schaeffer's  acid)  can  be  completely  precipitated  with  the 
greatest  ease.  Verj-  similar  is  the  behaviour  of  the 
j3-naphthol-disulphonic  acids. 


SO3H 


OH 


/\/\ 


OH 


SOJI 


3-naplithol-disulphonio  acid  G. 


SO3H  \X)  SO3H 

^-naphthol-disulphonic  acid  E. 


The  first  of  these  acids  forms  with  a-diazo-naphthalene 
crystal  ponceau  6  R,  a  colouring  matter  which  it  is 
impossible  to  convert  into  a  good  lake.  The  E-acid  with 
the  same  diazo-compound  forms  Bordeaux  B,  a  dye  which 
very  easih-  3-ields  excellent  lakes.  Exactly  similar  observa- 
tions can  be  made  with  regard  to  the  sulphonic  acids  of 
a-naphthol  and  the  naphthylamines,  all  unmistakably 
demonstrating  the  considerable  influence  of  molecular 
constitution  upon  lake  formation  in  the  sulphonic  group. 
If  we  further  take  into  account  that  instead  of  diazo-com- 
pounds  frequently  sulpho-diazo  compounds  are  employed, 
the  constitution  of  which  also  considerabU-  modifies  the 
lake-forming  properties  of  the  dyes  formed  by  means  of 
them,  it  becomes  evident  that  the  lake-forming  capacity^  of 
the  sulpho  group  is  indeed  net  the  simple  reaction  it 
appears,  but  an  eminently  complex  function,  influenced  hy 
such  a  great  number  of  factors,  that,  with  (ixceptiou  of  the 
above  given  rule  referring  to  the  number  of  sulpho  group* 
in  one  molecule  of  a  dye,  no  rules  of  general  applicability- 
regarding  lake  formation  in  the  sulpho  group  can  be 
given. 

Barium  salts,  especially  barium  chloride,  are  almost 
exclusively  used  for  the  formation  of  lakes  in  the  sulphonic 
group,  although  complete  precipitation  is  much  easier 
obtained  by  means  of  lead  salts.  But  neither  are  the 
shades  obtained  by  the  last-named  precipitant,  nor  the 
fastness  of  the  lakes  produced  with  it  in  the  least  com- 
parable with  the  barium  lakes.  Very  often  basic  acetate  of 
lead  has  been  recommended  for  the  precipitation  of  the 
sulphonated  dyes,  and  there  is  indeed  not  a  single  instance 
of  a  colouring  matter  not  being  completely  precipitated  by 
means  of  this  salt.  But  its  indiscriminate  use  is  objection- 
able in  the  highest  degree,  and  this  salt  as  a  class  precipitant 
for  sulphonated  dyes  can  only  be  described  as  a  chemical 
kind  of  bed  of  Procrustes,  disregarding  all  individualiry  in 
sulphonated  dyes.  The  cases  where  the  basic  acetate  of  lead 
is  legitimately  applied  are  verj-  few-,  and  are  restricted  to 
such  dyes  which  hy  no  other  means  are  amenable  to  lake 
formation.  Barium  salts,  or  rather  barium  oxide,  are  the 
typical  lake  formers  of  the  sulphonated  d3es,  and  the 
question  arises  now  as  to  the  treatment  of  such  dyes  con- 
taining other  lake-forming  groups  besides  the  sulpho 
group.  We  shall  first  consider  the  behaviour  of  dyes 
answering  in  constitution  the  first  of  our  above-given 
diagrams,  i.e.,  containing  besides  the  sulpho  group  one  or 
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more  hydroxyl  groups  not  in  ortho-position  amongst 
themselves.  tV'e  have  seen  before  that  the  lake-forming 
capability  of  colouring  matters  containing  either  only  one 
hj-droxyl  groups,  or  several  of  them,  but  none  in  ortho- 
position  to  another,  is  extremely  small.  If  lakes  are 
formed  at  all,  they  are  readily  decomposed  by  even  the 
weakest  acids.  Under  these  circumstances,  it  is  not 
surprising  to  find  that  in  the  presence  of  such  a  strongly 
acid  group  as  the  sulphonic  group,  the  hydroxyl  groups 
entirely  lose  what  small  lake-forming  capabilitj'  they  may 
have  possessed  in  the  unsulphonated  dye.  In  dyes  of  the 
above  description,  lake  formation  is  therefore  onlj'  possible 
in  the  sulpho  group.  The  very  numerous  class  of  sulpho- 
hydroxyazo  dyes  furnishes  an  abundance  of  examples  illus- 
trating this  behaviour.  Worth  mentioning  is  the  fact  that 
in  preparing  lakes  from  these  dyes  good  results  are  only 
obtainable  if  the  precipitation  of  the  lake  nnth  the  barium 
salt  is  performed  in  a  boiling  and  slightly  acid  solution. 
For  this  purpose  the  solution  of  the  dye  may  be  acidulated 
•with  acetic  acid  or  with  the  solution  of  an  inorganic  salt  of 
strong  acid  reaction,  such  as  aluminium  sulphate  or  chloride. 
In  consequence  of  the  acid  reaction  of  the  solution,  a 
considerable  portion  of  the  dye  remains  in  solution  after 
the  addition  of  the  barium  salt,  but  is  subsequently  also 
precipitated  as  a  barium  lake  on  carefully  neutralising  with 
soda  carbonate.  Lakes  prepared  in  this  manner  possess 
very  great  brillancy,  although  their  fastness  is  not  altogether 
satifactory.  Of  course  if  the  precipitation  has  been  per- 
formed in  the  presence  of  aluminium  chloride  the  lakes 
ultimately  obtained  contain  a  certain  amount  of  alumina 
hvdrate  or  even  barium  sulphate  and  alumina  hydrate  if 
aluminium  sulphate  were  added  to  the  solution  of  the  dye. 
These  admixtures  do  not  in  any  way  contribute  to  the  actual 
formation  of  the  lake,  but  are,  if  anything,  highly  beneficial 
to  it,  giving  it  considerable  body  and  a  number  of  qualities 
which  render  it  particularly  suited  for  its  future  technical 
uses.  If  the  precipitation  of  the  lake  is  performed  in 
neutral  solutions,  lakes  are  obtained  possessing  rather  dull 
shades  and  other  undesirable  properties,  making  them  for 
most  pm'poses  almost  unsaleable. 

Colouring  matters  corresponding  in  constitution  to  the 
second  of  our  diagrams  above  referred  to — 


C«H,-X 


I    I 


C«H,— X 


.CH.,.CcH^.SOsXa 
•CH..C6H4.SO3 


SO,H 

are  also  very  numerous  and  belong  chiefly  to  two  groups, 
that  of  the  a'mido-azo  dyes  and  that  of  the  triphenylmethane 
Ayes.  In  many  cases  it  will  be  found  rather  difiicult  to 
obtain  satisfactory  lakes  from  these  dyes,  and  without 
exception  is  it  to  be  observed  that  this  difficulty  increases 
the  stronger  a  colour  ba^e  the  unsulphonated  dye  represents. 
We  find  consequently  that  the  conversion  into  barium 
lakes  cf  the  amido-azo  dyes,  which,  with  few  exceptions,  are 
extremely  weak  bases,  offers  no  difficulties  whatever,  while 
on  the  other  hand,  the  sulphonated  triphenyl  methane  bases 
either  do  not  form  any  barium  lakes  at  all  or  their  precipi- 
tation can  be  effected  partially  onlj'.  From  this  it  appears 
rather  probable  that  this  difference  in  the  behaviour  of  this 
dye  against  barium  salts  can  only  be  accounted  for  by  the 
assumption  that  strong,  i.e.,  by  themselves  iake-forming 
amido  groups,  either  prevent  lake  formation  in  the  sulpho 
gi-oup,  or  lead  to  the  formation  of  barium  lakes  soluble  in 
water.  These  observations  are  remarkably  well  illustrated 
by  the  behaviour  of  thiocarmine  (Cassella)  against  lake- 
forming  precipitants.  This  blue  dye  is  obtained  from  ethyl- 
benzyl  aniline  sulphonic  acid  by  the  same  reactions  v/hich 
are  implied  in  the  manufacture  of  methylene  blue.  Con- 
sequently the  constitution  of  this  colouring  matter  is 
expressed  by  the  formula — 


showing  it  to  be  the  di-sulphonic  acid  of  a  methylene  blue;. 
i.e.,  of  a  stronglj'  basic  dye.  Being  a  disulphonic  acid  it  .s  of 
course  an  acid  dye.  This  colouring  matter  possesses  the  re- 
markable propert}'  of  giving  precipitates  with  either  barium 
salts,  the  tvpical  lake  formation  in  the  sulphonic  group, 
or  tannic  acid,  the  typical  lake-former  in  the  amido  group. 
But  in  every  case  the  precipitation  is  very  incomplete.  If 
we  use,  however,  for  the  precipitation  a  solution  containing- 
for  one  molecule  of  barium  chloride  one  molecule  of  tannic 
acid  the  dye  can  be  quantitatively  precipitated  without  any 
difficulty.  ~  Thiocarmine  in  dyeing  is  exclusively  employed 
on  wool  and  silk  as  an  acid  dye,  and  in  this  application  the 
basic  nature  of  the  dye  seems  to  remain  altogether  latent,, 
but  in  the  formation  of  lakes  from  this  dye  it  unmistakeably 
asserts  its  true  character  as  a  kind  of  amido  acid  by  com- 
bining with  bases  (baryta)  as  well  as  with  acids  (tannin). 

It  appeared  interesting  to  test  this  observation  with 
regard  to  its  applicability  in  dyeing,  and  I  may  say  that  the 
results  of  these  experiments  are  most  surprising  and  throw 
some  interesting  light  upon  the  part  played  in  dyeing  by  th& 
various  textile  fibres,  colouring  matters,  and  mordants 
respectively.  Our  observations  on  the  formation  of  lakes 
from  thiocarmine  prove  that  the  basic  nature  of  the  amido 
groups  of  a  basic  dye  is  invariably  considerably  diminished 
by  the  entrance  of  one  or  more  sulphonic  groups  into  the 
molecule  of  such  a  dye,  and  although  the  salt  forming, 
nature  of  the  amido  group  may  thus  become  temporarily 
latent,  it  can  never  become  altogether  extinct.  This  is  in 
perfect  accord  with  the  well-known  fact  that  the  amido  acids 
of  the  fatty  as  well  as  of  the  aromatic  series  are  generally 
stronger  acids  than  bases,  without,  however,  the  typical 
properties  of  the  latter  ever  being  entirely  suppressed.  We 
might,  therefore,  expect  that  in  subjecting  a  colouring 
matter  of  the  nature  of  an  amido-sulphonic  acid,  like  thio- 
carmine, to  a  treatment  suspending  its  acid  nature  a  product 
should  be  obtained  behaving  in  every  respect  like  a  basic 
dye  pure  and  simple.  The  possibility  of  such  a  dual' 
function  of  the  sulphonated  amido  dyes  appears  to  have 
been  hitherto  altogether  overlooked.  Of  what  an  interest 
it  is  for  the  theory  and  practice  of  dyeing  and  lake-making: 
will  be  seen  below. 

If  a  skein  of  mordanted  cotton  is  immersed  into  a 
neutral  or  faintly  acid  bath  of  thiocarmine  it  is  dyed  a  very 
pale  blue  shade.  '  The  strength  of  the  bath  is  not  perceptibly 
diminished,  and  on  washing  the  skein  in  warm  water,  or 
quicker  still  in  a  weak  soap  bath,  the  whole  of  the  dye  is 
again  discharged.  This  is  only  as  might  be  expected,  the 
acid  nature  of  the  dye,  as  in  all  suphonated  basic  dyes, 
practically  suppressing  the  function  of  the  amido  group.. 
But  this  acid  nature  may  be  rendered  latent  by  converting 
the  dye  into  its  barium  salt,  which  behaves  exactly  hke  a 
basic  dye.  It  is  difficult  to  understand  wh}'  the  barium  i.alt 
should  behave  like  a  basic  dye,  but  not  the  sodium  salt  norj, 
what  is  perhaps  more  surprising,  the  calcium  salt.  An 
investigation  of  the  behaviour  of  different  salts  of  thiocar- 
mine showed  at  once  that  with  the  increasing  molecular 
weight  of  the  bases  employed  for  salt  or  lake  formation  the 
basic  properties  of  the  compound  become  more  and  more 
apparent.  Accordingly  we  find  that  the  magnesium  and 
aluminium  salts  of  thiocarmine  possess  no  more  basic  pro- 
perties than  the  sodium  salt,  but  already  the  potassium  and 
calcium  salts  show  an  increase  in  the  basic  energy  of  the 
dve,  which  is  further  developed  in  the  zinc  and  strontium 
salts,  and  reaches  its  climax  in  the  salts  of  barium  and  lead.. 
The  two  last-named  salts  are  completely  precipitated  by 
tannic  acid,  a  most  beautiful  blue  precipitate  being  obtained.. 
If  we  now  again  prepare  a  thiocarmine  dye-bath  and  add  to 
it  one  moleeule  of  barium  chloride  the  solution  keeps  per- 
fectly clear ;  the  barium  lake  which  has  been  formed 
remains  in  solution.  On  immersing  in  this  dye-bath,  at  a. 
temperature  of  about  60^  C,  a  skein  of  mordanted  cotton, 
our  dye-bath  behaves  exactly  like  the  solution  of  any  other 
basic  dye,  i.e.,  the  cotton  dyes  very  rapidly  to  a  bright  and. 
strong  shade,  the  dye-bath  being  completely  exhausted. 
The  shade  so  dyed  leaves  nothing  to  be  desired  in  point  of 
beauty,  and  is  also  tolerably  fast  to  soap. 

We  are  now  justified  to  assume  that  the  sulphonic  acids 
of  all  colour  bases  will  behave  in  a  like  manner.  Certain 
differences  in  the  constitution  of  these  sulphonated  colour 
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bases  may  be  expected  to  modify  to  some  de<?ree  their 
beliavioiir,  as  illustrated  above  by  the  examjile  of  thiocar- 
innie.  Hut  it  is  highly  probable  that  ttie  broail  [jriiieiple 
contained  in  the  above  observations  hi>lds  j^-ood  for  all  these 
dyes;  in  other  words,  that  in  snlphonated  basic  colours, 
afler  lake  formation  in  the  sulphonic  group,  tlie  aniido  group 
fully  recovers  its  lake-forming  i>roperty,  and  consequently 
reipiires  its  specific  treatment  for  lake  formation.  Experi- 
ments have  shown  that  it  is  indeed  possible  to  dye  ou 
mordanted  cotton  with  very  satisfactory  results,  and  by  the 
same  treatment  as  that  used  above  for  thiocarmine,  acid 
magenta,  acid  violet,  acid  green,  and  Basle  blue  S. 

Moderately   concentrated   solutions  of  acid   violet,  acid 
green  and  Basle  blue   8   can  be  ahiiost  completely  precipi- 
tated with  barium   chloride.     In  comparing  the  shades  of 
the  lakes  thus  produced  with  the  .""hades  obtained  with  these 
dyes  upon  morihmted  cotton  in  the  above  manner,  or  upon 
wool  in  an  acid  dye-bath,  we  observe  at   once  that  not  only 
are  the  lakes  rather  dull  in  comparison,  but  further  thai  the 
lakes  from  acid  violet  and  Basle  blue  S  are  much  redder  in 
shade,  and  the  lake  from  acid  green  much  bluer  iu  shade, 
than   the   corresponding   dyeings  on    cotton   or   wool.      A 
moment's  thought  at  once  reveals  the  fact  that  the  unsatis- 
factory shades  of  these  lakes  are  exactly  of  the  same  kind 
as   those   of   the   "  lakes  by  disassociation "   of  the  basic 
colours,  which  we  discussed  in  the  first  part  oftliis  paper  (this 
Journal,  1891,  896).      These  lakes  show  without  exception 
the  same    difference    in  shade  from  their  respective  true 
(tanuin)  lakes  as  the  barium  lakes  of  the  sulphonated  basic 
dyes   from  their   compound   (barium-tannin)  lakes  we  pro- 
duceil   upon   the   mordanted  cotton.     If   we  add  to  those 
barium  lakes  tannic  acid,  the  reddish  cast  of  the  acid  violet 
lake  ar  ^  of  the  Basle-blua  S  lake  instantly  disappears,  and 
lakes  of  perfect  purity  of  tone  are  obtained.     By  the  same 
treatment   the   dull   bluish-green   shade   of   the  acid  green 
lake   is    changed    into    a    magnificent   bright    green.      We 
necessarily  come  now  to  the  conclusion  that  the  barium  lake 
of    a    sulphonated    basic    dye    behaves    precisely    like    a 
mechanically  fixed  basic   dye,  or  as  a  matter  of  that  like  a 
free  basic  dye.     The  above-named  barium  lakes  are  scarcely 
more  worthy  of  the  name  than  the  lakes  obtained  bj"  tinting 
china-clay  or  alumina  hydrate  with  solutions  of  basic  dyes. 
Not  until  these  barium  lakes  have  combined  with  tannic 
acids  is  their  lake  formation  as  a  chemical  reaction   com- 
pleted.    These  observations  afford  a  very  clear  insight  into 
the  chemical  mechanism  of  the  dyeing  processes,  and  explain 
why  the  sulphonated  basic  dyes  are  no  longer  able  to  dye 
direct  on  a  tannin  mordant.     The  reason  is  to  be  found  in 
the  peculiar   dual  nature  of  the  lakes  of  these  dyes,  the 
production  of  which  upon  the  fibre  is  only  possible  if  the 
two  different  lake-forming  groups  simultaneously  undergo 
lake   formation,   a  condition   which   we    fulfilled  above  by 
dyeing   the   tannin-mordanted   cotton    in  the    presence    of 
barium  chloride.     At  first  sight  this  explanation  seems  to   ' 
be  utterly  at  variance  with  the  generally'  adopted  method  of 
applying  these  dyes  to  wool.     From  Kuecht's  investigations 
we  know,   however,  that   the  peculiar   behaviour   of  wool 
with  dyes  is  due  to  the  presence  in  the  former  of  certain 
bodies  possessing  the  nature  of  an  amido  acid.*     In  dyeing 
wool,  therefore,  with  one  of  our  sulphonated  basic  dyes  the 
sulphonic  group  of  the  latter  forms  a  lake  with  the  amido 
group  of  that  amido-acid,  whilst  the  amido  group  of  the  dye 
combines  with  the  carboxyl  group  of  the  amido  acid,  and  in 
this  manner  these  dyes  are  fixed  also  upon  wool  in  the  form 
of  dual  or  compound  lakes.     That  this  really  is  so  is  proved 
by  the  fact  that  neither  barium  salts  nor  tannin  are  capable 
of  combining  with  the  dye  which  is  fixed  upon  the  wool,  and 
such  a  combination  would  inevitably  take  place  if  either 
of  the  two  lake-forming  groups  had  not  already  undergone 
lake  formation  with  the  lake-forming  radicles  of  the  wool. 

Having  now  arrived  at  an  exhaustive  explanation  of  the 
process  of  lake  formation  from  sulphonated  strong  colour- 
bases,  the  inferences  from  which  with  regard  to  dyeing 
and  lake-making  are  obvious,  we  will  now  consider  the 
formation  of  lakes  from  sulphonated  weak  basic  colours. 
The  vast  majority  of  the  amidoazo  dyes  of  commerce  are 

*  Whether  this  be  lamiginic  acid  or  some  more  comDlicated 
compound  is  immaterial. 


the  sulphonic  acids  of  very  weak  colour  bases,  i.n.,  amido-azo 

eompouiiils.  The  basic  nature  of  all  these  amido-azo  com- 
pounds is,  with  two  or  three  exceptions  only,  so  weak  as  to 
make  them  (juite  useless  for  practical  purposes.  \iy  the 
entrance  of  the  sulphonic  group  into  these  amido-azo  com- 
pounds they  are  changed  into  acid  dyestuffs  applicable  to 
the  dyeing  of  wool,  but  the  rudimentary  basic  proi)erties  of 
the  unsulphonated  compounds  almost  completely  disappear 
in  the  sulphonated  dyes.  Only  very  few  of  "them  after 
being  converted  into  barium  lakes,  show  still  some  little 
affinity  for  tannic  acid,  without,  however,  the  addition  of 
tannic  acids  to  such  lakes  improving  their  shade  in  a 
perceptible  degree.  Some  of  these  barium  lakes,  especially 
those  of  Bayer's  Wool  black  (sodium  salt  of  disulpho-amido- 
azo-benzene-azo-p-tolyl-0-naphthylamine)  and  Casselia's 
naphthylamine  black  1)  (sodium  salt  of  disulphonaphthyl- 
amine-azo-  a  -naphthylamine  -  azo  -  a  -  naphthylamine),  slill 
possess  the  property  of  dyeing  tannin-mordanted  cotton,  but 
no  full  shades  can  be  obtained.  This,  however,  may  bs  due 
to  the  great  insolubility  of  the  barium  lakes  of  these  dves, 
although  just  this  iusolubility  on  the  other  hand  is  addi- 
tional evidence  of  the  inertness  of  the  amido  group  in  these 
dyes,  the  barium  lakes  of  the  sulphonated  and  strongly  basic 
dyes  all  being  verj-  soluble  in  water. 

The  observations  made  above  enable  us  to  formulate  the 
rule  that  in  forming  lakes  from  the  sulphonated  basic  dyes 
good  results  are  obtainable  only  if  both  the  sulphonic  group 
and  the  lake-forming  amido  group  undergo  lake  formation. 
With  regard  to  lake  formation  in  the  sulphonic  group  it 
cannot  be  doubted  that  the  barium  salts  are  best  adapted  for 
this  purpose.  Lake  formation  in  the  amido  group  is  always 
best  obtained  with  tannic  acid.  Even  in  cases  where  the 
precipitation  of  a  sulphonated  amido  d3e  with  barium 
chloride  converts  the  whole  of  the  dye  in  an  insoluble 
compound,  lake  formation  in  the  amido  group  with  tannic 
acid  ought  never  to  be  omitted,  as  the  beauty  and  fastness 
of  these  lakes  entirely  depends  upon  the  complete  neutra- 
lisation of  all  the  lake-forming  groups  contained  in  the 
molecule  of  the  dye.  The  above  rule  also  applies  in  a 
minor  degree  to  the  sulphonated  amidoazo  dyes,  although  it 
will  frequently  be  found  that  the  amido  group  in  these  dyes 
is  incapable  to  combine  with  tannic  acid.  In  this  c.ise  cf 
course  lake  formation  in  the  sulphonic  group  is  all  that  is 
required,  and  if  this  should  prove  insufiieient  to  precipitate 
the  whole  of  the  dye  (owing  to  the  solubility  of  the  barium- 
lake  in  water,  which  is  frequentlj-  observed  in  the  case  of  dyes 
containing  more  than  one  sulphonic  group),  a  precipitation 
of  alumina  hydrate  in  the  solution  of  the  lake  will  generally 
be  found  to  render  the  whole  of  the  lake  sufficiently 
insoluble  for  practical  purposes  ;  of  course,  no  alumina  lake 
is  formed  bj'  this  operation,  the  finely-divided  alumina 
hydrate  in  this  case  simply  acting  iu  the  manner  of  a 
decolourising  agent. 

The  above  process  of  converting  the  sulphonated  basic 
dyes  into  compound  lakes  is,  however,  rather  unsatisfactory 
in  its  results  in  the  somewhat  rare  case  of  dyes  containing, 
besides  the  sulphonic  and  amido  group,  also  a  phenolic 
hydroxyl  group.  Such  a  colouring  matter  is  Patent  Blue 
Extra  BN  (Meister,  Lucius,  and  Briining)  of  the  formula — 

r      fOH 

I  CeH,^S03\ca 
HO— C-J  LSO3/ 

I   C6H,.X(CH3), 
LCoH,.X(CH3)2 

This  blue  differs  from  Ilelvetia-green — 

rC,H3{s03Na 

HO— C<|  LSOsXa 

I  C6H,.X(CH3)., 
|.C6H,.N(CH3), 

only  in  one  phenolic  hydroxyl  group.  On  adding  barium 
chloride  to  a  solution  of  the  green  the  dye  is  in  the  cold 
partially  precipitated  as  a  barium   lake,  but  on   heating  this 
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Precipitate  is  easih-  dissolved.  On  adding  now  to  the  hot 
clear  solution  a  solution  of  tannic  acid  complete  precipitation 
of  the  compound  hike,  in  accordance  with  our  above- 
established  rule,  at  once  takes  place.  In  adopting  the  same 
treatment  for  the  precipltat'on  of  patent  blue  we  observe  in 
the  first  instance  that  barium  chloride,  even  in  the  cold 
solution  of  the  dye,  produces  no  precipitate,  and  on  adding 
tannic  acid  only  a  slight  precipitation  occurs,  the  bulk  of 
the  dye  remaining  in  solution.  In  looking  at  the  formula? 
of  these  two  dyes  it  is  evident  that  the  phenolic  hydroxyl 
contained  in  the  blue  must  lie  held  responsible  for  its  refrac- 
tory behaviour.  This  hydrox}"!  group  bsiug,  as  we  have 
seen  before,  a  lake-forming  acid  group,  which  owing  to  its 
weak  nature  is  unable  to  assimilate  barium  oxide  from  barium 
chloride,  unless  the  hydrochloric  acid  which  would  thereby 
be  liberated  is  at  the  same  time  neutralised  by  some  suitable 
means.  Indeed,  if  we  add  to  a  solution  of  one  molecule  of 
this  dye  a  solution  of  one  molecule  of  barium  chloride  and 
half  a  molecule  of  barium  hydrate,  partial  precipitation  at 
once  takes  place,  and  on  adding  subsequently  a  solution  of 
one  molecule  of  tannic  acid  complete  precipitation  of  the 
dye  in  the  form  of  a  triple  lake  is  easily  obtaiaed.  This  case 
affords  an  extended  and  very  striking  illustration  of  the 
repeatedly  emphasised  observation  that  every  lake-forming 
group  contained  in  the  molecule  of  a  dye  has  to  be  specifically 
provided  for.  It  is  a  matter  of  course  that  the  dyeing  of 
these  colouring  niatifrs  upon  mordanted  corton  is  subject  to 
the  same  conditions  which  are  required  for  their  conversion 
into  lakes.  Consequently  Helvetia-green  d^-es  mordanted 
cotton  in  the  presence  of  barium  chloride  a  fine  deep  aid 
brilliant  shade  of  green,  completely  exhausting  the  dye-bath 
Under  the  same  conditions  patent  blue  dyes  only  a  very 
■weak  shade  of  blue,  which  does  not  even  stand  washing  in 
water.  But  by  adding  to  the  dye-bath  barium  chloride  and 
barium  hydrate  in  the  above-mentioned  proportions  a  fine 
strong  blue  shade  is  obtained  on  the  cotton.  It  is  scarcely 
necessary  for  me  to  point  out  that  these  triple  lakes  are  not 
very  tempting  to  the  manufacturer,  on  account  of  their  expen- 
sive and  rather  tedious  production.  This  objection  generally 
applies  also  to  all  those  sulphonated  anidodyes  containing  a 
lake-forming  amido  group,  although  on  the  other  hand  all 
these  lakes  havethe  great  advantage  of  being  very  insoluble  in 
alcohol,  and  consequently  are  specially  suited  for  the  manu- 
facture of  lakes  for  lithographic  chromo-printing,  most  of 
which  has  to  be  varnished  subsequently  with  spirit  varnish. 
Moreover,  many  of  these  lakes  are  of  an  exceptionally  bright 
and  clear  shade. 

The  facts  established  in  the  foregoing  also  obtain  for 
those  colouring  jnatters  which  possess  the  constitution  of  an 
oi-thodihydroxysulphonic  acid — 

-OH[i] 
— 0H[2] 
— SO2.OH 

The  typical  representative  of  this  class  of  dyes  is  alizarin 
S  (alizarin  sulphonic  acid)  — 

■OH 
OH 
SOoNa 


,bA         [CeH<!( 


which  contains  the  sulphonic  group  and  the  orthodihydroxyl 
group,  the  lake-forming  properties  of  both  of  which  we  have 
already  discussed.  We  find,  consequently,  that  this  colouring 
matter  behaves  in  exactly  a  sindlar  manner  as  thiocarmine 
and  the  rest  of  the  sulphonated  basic  colours,  but  of  course 
there  is  the  difference  of  the  specific  lake-forming  properties 
of  the  orthodihydroxyl  group  as  compared  with  the  amido 
group  to  be  taken  into  account.  If  we  add  to  a  solution  of 
alizarin  S  a  solution  of  barium  chloride  we  obtain  a  dirty 
orange-brown  precipitate,  the  barium  lake  of  the  dye. 
This  lake  is  rather  soluble  in  cold  water,  easily  soluble  in 
hot  water.  If  we  add  to  the  solution  of  the  dye  aluminium 
sulphate  and  neutralise  subsequently  with  ammonia,  we 
obtain  a  bright  scarlet  precipitate,  which  is  the  alumina 
lake  of  the  dye.  The  sulphonic  group  remains  intact  in  this 
treatment.  The  lake  is  easily  soluble  in  dilute  ammonia, 
and  dilute  acids  decompose  it  immediately.     But  on  adding 


to  the  dye  a  solution  of  barium  chloride  and  subsequently  a 
solution  of  acetate  of  alumina  we  obtain  at  once  a  bright 
red  precipitate,  the  compound  lake  of  the  dye.  This  iake 
is  exceedingly  fast  against  light,  acids,  and  alkalis,  a  result 
which  evidently  is  due  to  the  fact  of  both  the  lake-forminf 
groups  of  the  dye  having  been  satisfied.  Alizarin  S  can° 
not  be  used  for  dyeing  cotton  mordanted  for  Turkey-red, 
owing,  of  course,  to  the  presence  of  the  sulpho  group  in  the 
dye.  But  if  we  d^-e  a  skein  of  cotton  yarn  mordanted  with 
alumina  in  a  solution  of  the  barium  lake  of  alizarin  S,  a  very 
good  shade  of  Turkey-red  is  obtained  on  the  cotton. 

The  behaviour  of  the  sulphonated  quinone-oxime  dyes — 


M 


=0 

^X.OH 
—SO..  OH 


of  which  Cassella's  naphthol-green — 

rso.xa 

C10H5  ^  =0 

L=N.OH 


HC 


NaO.SO..~C 


H 
C 


c   *^'  c 


C^N.OH 
CH 


H 


H 


is  the  only  representative  at  present,  are  no  exception  to  the 
rules  we  laid  down.  The  sulphonated  quinone-oxime  dyes 
contain  two  strong  lake-forming  groups,  the  quinone-oxime 
group  and  the  sulpho  group.  Lake  formation  in  the 
sulphonic  group  alone  results  only  in  the  production  of  worth- 
less brown  lakes.  Lake  formation  in  the  quinone-oxime 
group  leads  to  lakes  varying  in  colour  from  fustic-yellow 
to  claret-brown,  according  to  the  metallic  base  employed. 
By  using,  however,  ferrous  salts  we  obtain  a  lake  of  a  fine 
deep  green  colour — 


C,nH; 


'SOaXa 
=0 


0=  Ic.nH, 


=X0— Fa— 0N= 


This  lake  is  so  easily  soluble  in  water  that  on  no  condition 
can  it  be  obtained  as  a  precipitate.  As  a  matter  of  fact,  the 
naphthol-green  of  commerce  is  sold  in  the  form  of  this  lake, 
its  solution  being  evaporated  to  dryness.  This  is  the  only 
example  of  a  dye  being  sold  in  the  form  of  a  lake.  We 
remarked  before  that  the  stability  of  a  partial  lake  is 
generally  rather  unsatisfactory,  and  we  find  that  this  partial 
lake  under  the  influence  of  the  atmosphere  by-and-by 
decomposes  into  ferric  oxide,  and  the  sodium  salt  of  the 
quinone-oxime  sulphonic  acid.  As  soon,  however,  as  we 
complete  the  formation  of  the  lake,  either  by  dyeing  it  upon 
wool  (lanuginic  acid  and  iron  lake)  or  by  forming  a  lake  in 
the  sulphonic  group,  preferably  by  precipitation  with  basic 
lead  acetate,  we  obtain  compound  lakes  of  extraordinary 
fastness. 

Dyes  containing  besides  the  sulphonic  group  also  a  carboxyl 
group  must,  for  reasons  before  mentioned,  always  also 
contain  either  a  hydroxyl  group  or  an  amido  group,  or  they 
may  contain  both.  There  are  not  many  dyes  of  this 
description,  and  they  belong  almost  exclusively  to  the  class 
of  the  "  mixed "  tetrazo  dyes.  A  colouring  matter  of 
this  description  is  Cassella's  Diamine  Fast  Red. 

rOH 
CeH4.N=X-CioHj  XH, 

I  SO.,. OH 


1 


CO.OHri] 


6^3  { 
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T.lu-  (•xi>ljiim(i<)iis  fiiven  above  Iciivc  no  doubt  as  to  the 
number  ot'  lakc-foruiinj^  ^jroiips  in  the  molecule  of  this  dye. 
In  the  first  instauci!  we  know  that  the  sulplio  gioiip  and 
the  ()rtliolivdr(ix\--earboxjl  fjroni)  are  certainly  amenaMe  to 
lake  lormatioii.  No  more  doubtful  is  it  that  the  h\droxyl 
pronp  in  the  residue  of  the  amido-najtlithol  !;ulj)hoiiic  acid 
must  be  devoid  of  hike-forming  properties.  With  re;jard  to 
the  amido  group  we  know  that  wherever  it  occurs  in 
amido-azo  dyes  of  a  hif,di  molecular  weight  it  has  lost  its 
lake-formiii'2:  eai)ability,  and  we  must  therefore  assume;  that 
also  in  this  i-ase  it  is  no  longer  a  lake-forming  group,  a 
conclusion  wliich  is  fully  borne  out  by  experiments  to 
test  it.  We  therefore  convert  tliis  dye  into  a  compound 
lake  by  acting  u])on  the  snlpho  groui)  with  barium  chloride 
and  upon  the  liydroxy-i'arboxyl  group  with  chromium 
cliloride.  The  lake  obtained  is  in  fastness  equal  to  an 
alizarin  lake. 

In  the  above  we  have  taken  a  complete  survey  comprising 
practicnlly  all  the  lake-forming  colouring  matters,  and  I 
i)elieve  that  several  of  the  new  observations  we  made  will 
att'ord  additional  means  of  placing  the  manufacture  of  lakes 
on  a  more  rational  basis  than  it  hitherto  occupied.  I 
puqiosely  refrained  from  fully  discussing  the  bearing  of  those 
results  upon  textile  dyeing.  Dyeing,  however,  being  merely 
a  special  case  of  lake  production  in  general,  it  is  evident 
that  many  of  my  observations  will  be  capable  of  useful  applica- 
tion also  in  this  industry.  In  attempting  to  examine  the 
extent  and  degree  of  tiieir  applicability  for  this  purpose, 
occasion  maj-  offer  to  assign  Witt's  rather  fanciful,  not  to  say 
fantastic,  "  solution  theory,"  a  proper  place,  and  it  will  then 
be  found  that  this  place  is  very  narrowly  confined  indeed. 
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PATENTS. 

A  I^ew  or  Improrrd  Apparatus  and  Procex.i  for  Directing 
till'  Passai/i-  and  ('unlrolliiig  the  .'•i/H-ed  of  Gases,  Air,  or 
Fluids  (tscrnding  tlirnugh  oilier  Fluids  or  Lif/iiids  for 
the  I'lir/iose  of  causing  Ahsorption  of  said  (iasi-s,  or  for 
Sterilising  or  otherwise  treating  the  Lirptids  through 
which  the  Gases  ascend,  for  Irealing  Water  for  Brewinq 
Purposes  or  Aerating  Malt  Worts,  Imt  is  also  applicable 
for  other  Purposes.  U.  G.  Ross,  .1.  H.  Hilliard,  and  W. 
I'aterson,  all  of  Glasgow.  I':ng.  Pat.  10,8:50,  June  8, 
1892. 

TiiK  invention  has  reference  to  an  improved  apparatus  and 
process  for  directing  the  passage  of  gases  through  liquids 
or  other  fluids,  for  the  purpose  of  causing  the  absorption  of 
the  former,  or  for  sterilising  or  otherwise  treating  the  liquids 
through  which  the  gases  pass.  The  invention  may  be 
api)lied  to  the  manufacture  of  solutions  of  sulphurous  acid, 
solutions  of  chlorine,  or  heating  fluids  by  hot  air,  aerating 
malt  worts,  and  many  other  like  processes  detailed  in  the 
specification. 

The  method  is  particularly  applicable  to  treating  water 
for  brewing  purposes,  as  described  in  Eng.  Pat.  91  Go 
of  1892.  In  a  closed  tank,  preferably  of  rectangular  form, 
a  number  of  inclined  planes  are  mounted,  having  guiding 
channels  upon  their  under  surfaces.  The  tank  is  filled  with 
the  liquid  to  be  operated  upon,  and  the  gas  is  led  underneath 
the  lowest  inclined  plane  by  means  of  a  pipe,  and  after 
passing  along  the  channels,  it  escapes  and  is  immediately 
caught  by  the  plane  next  above  it,  which  latter  plane  is 
inclined  in  the  opposite  direction.  In  this  way  the  gas 
passes  along  all  the  planes  in  contact  with  the  liquid,  finally 
escaping  bj'  means  of  an  outlet  pipe. — E.  G.  C. 


Improvements  in  Steam  or  Air  Superheaters.    W.  Schmidt, 
C'assel,  Germany.     Eng.  Pat.  11,721,  June  23,  1892. 

The  object  of  this  invention  is  to  prevent  the  walls  of  the 
superheater  being  injured  b}^  excessive  heating,  and  is 
effected  (1)  by  introducing  very  wet  steam  into  the  super- 
heater; (2)  by  causing  the  steam  to  travel  through  it  with 
considerable  velocity ;  (3)  by  arranging  the  superheater  so 
that  the  wettest  steam,  passing  through  the  first  part  of  the 
superheater,  is  subjected  to  the  hottest  products  of  combus- 
tion, and  thereby  absorbs  the  greatest  part  of  their  heat, 
both  travelling  in  the  same  direction,  whilst  in  the  second 
part  they  travel  in  opposite  directions. 

Fig.  1  (see  next  page)  shows  a  superheater.  Steam 
enters  at  a  direct  from  a  boiler,  and  passes  through  the 
coiled  tube  a',  the  turns  of  which  are  in  contact,  so  that 
the  products  of  combustion  from  c  can  only  pass  inside  the 
coil «' ;  they  then  pass  down  between  the  coils  a^  and  a-, 
whilst  the  steam  passes  down  through  a-.  The  hot  products 
of  combustion  then  pass  up  between  coil  a"  and  the  outer 
shell,  and  the  steam  passes  down  through  the  coil  o'*.  In 
place  of  the  coils  shown,  flat  spirally-coiled  tubes  may  be 
used.— R.  B.  P. 


An  Improved  Filter  for  Wine  and   other  Liquids.      W 
Parkinson,  London.     Eng.  Pat.  12,556,  July  7,  1892. 

See  under  XVII.,  page  704. 


•  Any  of  these  sjieeifications  may  be  obtained  by  post  by  remitting 
8d.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  ot  the  Patent  Otfice,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


Improvements  in  Heating  Apparatus  for  Heating  and 
Drying  Chambers.  Z.  A.  Berry,  Westminster.  Eng. 
Pat.  14,106,  August  4,  1892. 

At  one  end  of  the  chamber  below  the  floor  is  a  furnace,  the 
flue  of  which  extends  horizontally  across  the  under  side  of 
the  floor,  through  which  several  openings  are  pierced.  Over 
these  are  placed  inverted  JJ-shaped  metal  flues,  closed  at 
both  ends,  which  extend  the  whole  length  of  the  chamber, 
parallel  to  each  other,  their  lower  edges  resting  in  narrow 
recesses  cut  in  the  floor  and  filled  with  sand  to  form  an  air- 
tight joint.  At  the  opposite  end  of  the  furnace,  covered  by 
the  metal  flues,  are  openings  through  the  floor  leading  to  a 
flue  communicating  with  the  chimney.      The  products  of 
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Improved  Steam  a>d  Air  Superheaters. 

combustion  from  the  furnace  thus  rise  through  the  first  set 
of  openings,  pass  along  under  the  U-sliaped  flues,  giving  otf 
here  their  heat,  and  pass  down  the  second  set  of  openings 
into  the  chimney  flue.  The  U-shaped  flues  are  preferably 
corrugated.  Air  is  admitted  through  pipes  passing  through 
the  chamber  floor  and  situated  between  two  adjacent 
U-shaped  flues.  Over  the  top  of  these  air  inlets  is  placed  a 
baflie,  which  causes  the  air  to  be  deflected  against  the  side? 
of  the  U-shaped  flues.— R.  B.  P. 


An   Improved   Apparatus  for  Filtering    Liquids.     B.  M. 
Santurio,  of  Buenos  Ayres,  in  the  Argentine  Republic. 
.    Eng.  Pat.  14,594,  August  12,  1892. 

The  invention  relates  to  an  apparatus  in  the  form  of  a 
filtering  press  for  filtering  liquids.  Upon  a  hollow  per- 
forated shaft  are  strung  a  number  of  corrugated  hollow 
discs  of  earthenware  or  other  permeable  material,  the  joint 
between  each  disc  being  made  liquid-tight  by  means  of 
leather  washers  and  nuts  at  each  end.  The  shaft  with  its 
attached  discs  is  pivotally  supported  by  the  vertical  covers 
of  a  chamber  partly  filled  with  sand,  through  which  the 
liquid  is  allowed  to  flow.  The  water  or  other  hquid  in  the 
chamber  percolates  to  the  interior  of  the  discs,  and  is  drawn 
off  filtered  from  the  base  of  the  shaft  in  any  convenient 
manner.  The  surfaces  of  the  discs  are  cleaned  from 
impurities  by  causing  the  shaft  to  rotate  in  its  bearings, 
and  thus  allow  the  sand  to  scrub  the  surfaces  of  the 
corrugated  discs  clean.  To  clean  the  sand  an  outlet  at 
the  bottom  of  the  casing  is  opened  and  water  forced 
through.— E.  G.  C. 


Improvements  in  and  relating  to  Multiple  Effect  Evapo- 
rators for  Treating  Sugar  and  other  Liquids.  A.  G. 
Berry,  Aberdeen.     Eng.  Pat.  14,675,  August  15,  1892. 

See  under  XVI.,  page  703. 


Improvements  in  or  relating  to  Vacuum  Pans  and  other 
Apparatus  heated  by  Steam  Worms.  A.  Chapman  and 
S.  Tickers,  both  of  Liverpool.  Eng.  Pat.  15,773,  Sep- 
tember 2,  1892. 

The  object  of  the  present  invention  is  to  increase  the 
efliciency  of  the  worm  surface  in  steam-heated  vacuum- 
pans,  by  shortening  the  length  of  each  section  of  the  worm, 
and  by  drawing  off  the  condensation  water  therefrom. 

A  distributing-box  or  steam-chest  is  provided  for  each 
worm,  and  each  coil  of  the  worm  is  carried  round  from  one 
side  of  the  steam-chest  in  a  true  circle  till  it  meets  the  other 
side,  to  which  it  is  bolted.  A  partition  plate  divides  each 
steam-chest  into  two  halves,  so  that  the  steam  admitted  on 
one  side  of  the  plate  enters  the  upper  end  of  each  coil,  and 
the  condensation  from  each  coil  enters  the  distributing-box 
on  the  other  lower  side  of  the  dividing  plate,  whence  it 
is  conducted  by  a  tail-pipe  to  a  steam  trap  or  otherwise. 
To  facilitate  construction  and  repair  and  for  convenience  of 
transit,  each  coil  may  be  divided  into  two  or  more  parts, 
with  flanged  ends  for  bolting  together.  Any  number  of 
worms  as  above  described  may  be  used  in  the  pan. 

— E.  G.  C. 


Improvements  connected  with  Machinery  for  Drying 
Powdered  Substances,  particularly  applicable  for  the 
Manufacture  of  Fruit  Salt.  J.  C.  Eno,  New  Cross, 
London,  and  R.  Jackson,  Peckham  Rye,  Surrey.  Eng. 
Pat.  23,217,  December  IB,  1892. 

The  sides  of  the  drying  chamber  are  formed  of  an  inner 
iron  lining,  then  a  layer  of  asbestos,  and  a  wood  casings, 
with  an  opening  at  the  top  near  one  end,  to  admit  the 
material  to  be  dried,  there  being  a  trough  at  the  opposite 
end  at  the  bottom,  into  which  the  material  fails,  to  be 
carried  by  an  Archimedean  screw  to  a  shoot  at  the  end. 
The  chamber  contains  a  number  of  sets  of  plates  or  aprons,, 
each  set  attached  to  an  endless  chain,  inclined  at  an  angle 
to  the  horizon,  but  reverse  ways  for  each  successive  tier. 
The  movement  of  the  material  is  upwards  on  each  set  of 
plates,  so  that  it  falls  over  at  the  upper  end  on  to  the  lower 
end  of  the  next  set.  Above  all  the  sets  of  aprons  except 
the  first,  revolving  shafts  are  placed,  carrying  arms  to 
disturb  and  agitate  the  material  as  it  is  being  taken  upwards. 
The  shafts  are  driven  in  an  opposite  direction  to  the  travel 
of  the  aprons.  Another  shaft  carries  a  depending  blade 
to  smooth  the  material  before  it  passes  over  the  end  of  the 
set  of  aprons,  adjusted  by  means  of  a  counter-weighted 
arm  on  a  rod  keyed  to  the  outside  of  the  shaft.  The  material 
is  thus  carried  over  all  the  sets  of  aprons,  being  agitated  on 
each  set,  smoothed,  and  broken  up  on  falling  on  to  the 
next  set,  until  it  reaches  the  trough.  Devices  to  keep  the 
material  from  undue  scattering,  and  the  necessary  gearing 
arrangements,  are  described  and  shown.  The  apparatus 
may  be  supplied  with  heated  air. — E.  S. 


Improvements  in  Pyrometers.  A.  J.  Boult,  London.  A 
communication  from  E.  Brown,  Philadelphia,  United 
States  of  America.  Eng.  Pat.  6655,  March  29,  1893. 
The  essential  feature  in  this  form  of  pyrometer  is  the  com- 
bination of  a  thin  light  expansion  bar  of  highly  refractory 
metal,  such  as  platinum,  connected  to  a  heavy  frame  or 
stem,  so  that  the  slight  expansion  bar  is  exposed  to  the  fuU 
heat  of  the  furnace  while  the  heavy  frame  is  shielded  there- 
from as  much  as  possible.  The  expansion  bar  thus  quickly 
acquires  the  temperature  of  the  furnace,  and  its  elongation 
is  used  to  measure  the  temperature  ;  the  expansion  of  the 
heavy  frame  is  negligible  since  the  exposure  lasts  but  a 
few  seconds.  Figs.  2,  3,  and  4  show  sectional  views  of  one 
form  of  this  pyrometer,  while  Fig.  1  is  an  external  view. 
E"^  is  the  expansion  bar  connected  to  the  thick  heavy  frame- 
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G  by  means  of  tlie  cross  bar  II'.  The  frame  G  is  sur- 
rounded by  asbestos  paper,  and  still  further  protected  by  a 
metal  casinfr-  It  is  connected  to  tlie  long  tube  handle  ^I^ 
by  means  of  the  annulus  I)'.  The  tube  M-  encloses  the 
connecting  link  K,  which  transmits  the  elongation  of  the 

I'-iiT.  1. 


Kig,  :j. 


^^^a 


r    ^ 


rod  E^  to  the  dial  mechanism  ;  K^  are  circular  guides  upon 
the  rod  K  to  prevent  the  latter  from  bending.  The  thick 
tube  handle  M"'  is  protected  from  injury  by  a  covering  of 
asbestos  paper  and  a  casing  m'. 

Fig,  2. 


The  mechanism  of  the  dial  is  shown  in  Fig.  4.  The 
pinion  d"  of  the  pointer  gears  with  the  segment  D^,  which 
latter  segment  is  connected  to  the  link  c-  of  the  expansion 
rod  by  means  of  the  small  slotted  lever  c^,  pivoted  to  the 
segment,  and  adjustable  by  means  of  the  set  screw  c^,  work- 
ing in  the  nut  i?  on  the  segmental  spur  wheel  ;  a  spring  c" 
keeps  the  lever  c*  in  contact  with  the  set  screw  c^.  An 
opening  c^  in  the  case  admits  of  the  insertion  of  a  screw- 
driver for  setting  the  pointer,  and  a  spring  S-  keeps  the 
expansion  rod  link  in  tension.  The  instrument  is  used  by 
inserting  the  end  H^  through  a  hole  in  the  wall  of  the 
furnace  for  a  few  seconds,  until  the  expansion  bar  has 
acquired  the  full  temperature  ;  the  pointer  then  indicates 
upon  the  graduated  scale  the  temperature  of  the  furnace. 


i 


Fig.  4. 


A  washer  X-,  sliding  on  the  handle  B,  serves  to  shut  off  the 
heat  from  the  operator.  A  modified  form  of  pyrometer  is 
described  and  illustrated. — E.  G.  C. 


Improvements  in  Boiler  Compositions  or  Solutions  for 
Internal  Application  to  Steam  Boilers.  F.  A.  Clayton, 
Bootle,  Liverpool.     Eng.  Pat.  7622,  April  14,  1893. 

Sodium  hydroxide  solution  is  digested  over  scrap  zinc 
until  saturated,  and  then,  before  cooling,  about  5  per  cent, 
sodium  tannate  is  added  and  thoroughly  mixed,  to  form  a 
solution  for  application  to  the  interior  of  steam  boilers 
while  under  steam. — E.  S. 


Improvements  in  Hot-Blast  Stoves.  H.  Barlow-Massicks 
and  W.  Crooke,  both  of  Millom,  Cumberland.  Eng. 
Pat.  8763,  May  2,  1893. 

This  relates  to  further  improvements  in  the  inventors' 
patent  hot-blast  stoves  (Eng.  Pat.  1312,  March  24,  ISS'l). 
The  improvements  are: — (1.)  The  method  of  discharging 
air  into  any  of  the  radial  passages  connected  with  the 
chimney  flue.  (2.)  The  manner  in  which  the  air  is  made 
to  circulate,  so  as  to  take  up  the  heat  from  the  outer  casing 
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and  wall.  (3.)  The  construction  of  the  hot-blast  valves 
so  that  the  water-cooling  pipes  may  be  cleaned  of  all 
sediment  bj  means  of  rods  without  interfering  with  the 
working  of  the  valves. — R.  B.  P. 


Improvements  in  Apparatus  for  Evaporatiiuj,  Boiling. 
Healing,  and  Cooling  Liquids.  C.  C.  A.  Forstreuter. 
Prussia,  Germany.     Eng.  Pat.  9338,  May  17,  1893. 

This  invention  is  for  an  improved  apparatus  for  evaporating 
and  boiling  liquids  in  a  vacuum,  and  also  for  lieating  or 
cooling  liquids.  The  vacuum  pan  is  a  vertical  cylinder 
with  a  conical  base,  provided  with  annular  chambers  for 
attaching  the  coils  through  which  the  heating  or  cooling 
medium  is  to  circulate.  The  piping  of  each  coil  ascends 
vertically  from  the  conical  bottom  and  then  bends  over  and 
descends  in  a  coil  to  the  outlet.  A  number  of  coils  are 
used,  each  being  independent  of  the  other.  With  this 
arrangement  the  heating  or  cooling  effect  can  be  regulated 
by  cutting  off  one  or  more  sets  of  coils. — E.  G.  C. 


Improvements  in  the  Manufacture  of  Mineral  or  Slag 
Wool.  H.  J.  White,  Brooklyn,  New  York,  U.S.A. 
(Communicated  bv  T.  E.  Halford,  Bedford  Park, 
Middlesex.)     Eng.  Pat.  10,358,  :May  25,  1893. 

See  under  X.,  page  696. 


Improvements  in  Means  or  Apparatus  for  Distilling  or 
Obtaining  Volatile  Constituents  or  Products.  M. 
Prentice,  Stowmarket,  England.  Eng.  Pat.  6959,  May  26, 
1893. 

For  the  purpose  of  obtaining  the  volatile  products  of 
distillation  in  a  continuous  manner,  or  at  different  tem- 
peratures, a  still  is  provided  with  an  inlet  for  the  matter  to 
be  distilled,  and  an  outlet  for  the  matter  after  distillation. 
The  still  is  divided  up  into  a  number  of  separate  chambers 
by  partitions  with  openings  beneath  them,  so  that  the  matter 
to  be  distilled  fills  up  the  said  openings  as  it  passes  through 
the  chambers  in  its  progress  from  the  inlet  to  the  outlet. 
The  volatile  constituents  obtained  by  heating  are  conducted 
away  by  separate  outlets  from  each  chamber.  The  still  can 
be  heated  by  any  suitable  heating  apparatus,  such  as  bj'  a 
furnace,  steam  coils,  or  the  like.  In  a  modification  the 
chambers  are  separate  and  communicate  with  one  another 
b3'  means  of  pipes  below  the  level  of  the  contained  liquid. 

— E.  G.  C. 


An  Improvement  in  Evaporating  Apparatus.  E.  B.  Caird 
and  T.  J.  Rayner,  London.  Eng.  Pat.  10,700,  May  31, 
1893. 
The  invention  relates  to  improvements  described  in 
Eng.  Pat.  5972  of  1888,  in  which  steam  passing  through 
volute  coils  immersed  in  water  is  used  to  generate 
steam,  which  is  afterwards  condensed  to  supply  fresh  water 
for  feeding  boilers  or  for  other  purposes.  In  the  present 
invention  the  baffle  plates  for  separating  the  vapour  from 
the  water  which  rises  with  it,  are  improved  by  forming  the 
lower  one  in  the  shape  of  a  truncated  cone  and  the  upper  one 
as  an  inverted  basin.  The  vapour  rising  through  the 
aperture  of  the  lower  cone,  impinges  on  the  basin  above, 
causing  the  water  to  separate  from  the  vapour  and  run 
down  the  cone,  back  into  the  containing  vessel. — E.  G.  C. 


II.-FTJEL.  GAS.  AND  LIGHT. 

A  Studi/  of  the  A'etc  Siemens  Furnace,  and  of  the  Utilisa- 
tion of  Heat  in  Regenerative  Fin~naces.  E.  Damour. 
Ann.  des  Mines,  3,  1893,  84  ;  Proc.  Inst.  Civil  Eng.  113 
64—72. 

This  paper  contains  a  description  of  the  new  Siemens 
furnace,  or  Biedermann  and  Harvey  furnace  in  its  latest 
modification,  where  the  producer  is  partially  supplied  with 
heated  air  from  the  top  of  the  regenerator.  The  author 
also  treats  of  the  working  of  a  two-pair  regenerator  Siemens 
furnace  used  for  glass-melting,  and  consuming  14-85  tons 
of  coal  during  the  experimental  period  of  36  hours.  The 
temperature  of  admission  of  the  fuel-gas,  and  of  the  burnt 
gases  issuing  from  the  air  and  gas  regenerators,  were 
taken  at  short  intervals  during  this  period  by  the  Le 
Chatelier  pyrometer ;  that  of  the  furnace  was  estimated 
by  the  optical  pyrometer  of  Mesure  and  Xouel,  while  the 
temperatures  of  air  and  gas  at  the  points  of  admission  to 
the  furnace  were  assumed  to  be  the  same  as  those  found  by 
H.  Le  Chatelier  in  a  previous  investigation.  These  figures 
are  as  follows  : — 

°C. 

Temperature  of  gas-admission  to  regenerator 620 

„  burnt  gas  from  gas-regenerator  . . .       44<)  \  average 

„  „  air-regenerator....       410 -*     415°. 

Average  temperature  of  furnace 1,520 

Temperature  in  gas  admission-port 1,150 

air  „  1,100 

From  these  figures,  and  the  composition  of  the  fuel 
and  burnt  gases,  the  heat-units  brought  into  the  furnace 
by  the  gas  and  air,  and  those  carried  out  by  the  chimney 
current,  may  be  computed,  and  the  difference  between 
these  quantities  when  compared  with  the  calorific  value 
of  the  unit  of  coal  contained  in  a  standard  volume  of 
gas,  gives  the  fraction  of  heat  actually  utilised  in  the 
furnace.  For  the  details  of  the  calculation,  which  are 
given  in  full,  reference  must  be  made  to  the  original.  The 
results  are : — 

Calories. 

Heat  available  by  the  gasat  1,150° 3,667 

airatl,100° 800 

Heat  carried  out  in  burnt  gases 2,945 

Heat  utilised  iu  the  furnace  1 ,522 

The  unit  of  fuel  (0"475  grm.)  contains 3,900 

Coefficient  of  beat -utilisation 39  per  cent. 

leaving  61  per  cent,  as  the  total  loss  of  heat  from 
all  causes,  including  radiation,  imperfect  combustion  of 
coal,  Avaste  flame  from  glass-working  holes,  and  excessive 
chimney-heat.  Some  of  these  are  inevitable,  as,  for 
instance,  the  cooling  by  radiation  from  the  furnace,  which 
is  essential  to  its  preservation,  while  others  may,  do  doubt, 
be  largely  reduced  by  modifications  in  the  design  and 
proportions  of  the  structure. 

What  may  be  considered  to  be  the  useless  losses  of  heat 
are : — 

Per  Cent. 
Loss  by  cooling  of  gas  between  producers  and  regenerators. . .      1'8 

,,       evaponition  of  water  in  ashpits 4'8 

imperfect  combustion  of  coal 19"  4 

excessive  chimney-heat 13"3 

30-3 

The  first  of  these  depends  upon  the  fact  that  the  gas 
loses  b}-  radiation  in  the  main  gas-flue  and  passages  80^ 
(700' — 620")  of  sensible  heat  between  the  producer  and 
its  admission  to  the  regenerator.  This  is  attended  with  a 
large  production  of  steam  (67  per  cent,  of  the  weight  of 
the  fuel),  a  portion  of  which  passes  into  the  producer, 
while  the  remainder  escapes  into  the  air.  The  imperfect 
combustion  is  due  to  a  large  production  of  cinders  and 
breeze,  which,  although  collected  and  sold,  represents  more 
than  10  per  cent,  diverted  from  direct  use  in  the  furnace. 
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The    excessive    chiinney-heut     represents    the     difFerence 
between  that  iictually  observed — 440^  and  that  assumed  to    ' 
be  eulHcient,  namely,  100".  , 

These  are  evidently  miiiiiuiiin  figures,  and  are  far 
from  giving  the  total  of  unemployed  heat ;  but  they 
fairly  represent  what  may  be  called  useless  losses,  and 
such  as  it  may  he  hoped  to  recover  by  improvements  in 
the  furnace. 

Hy  comparison  with  the  figure  of  total  loss  previously 
given  amounting  to  61  per  cent.,  it  appears  that  .30  per 
cent,  remains  unaccounted  for.  The  chief  contributory 
items  to  this  are  the  loss  by  flame  from  the  working-holes, 
and  by  radiation  from  the  regenerator  walls.  The  latter 
is  the  most  important  item,  and  clearly  indicates  the 
advantace  of  keeping  down  the  size  of  these  chambers. 
The  saving  resulting  from  the  suppression  of  one  pair  of 
regenerators  may  be  from  .5  to  10  per  cent,  or  more,  and 
under  these  conditions  the  heat  wasted  will  he  from  3.0  to 
40  per  cent.  How  far  this  may  be  remedied  b}-  the  new 
furnace  will  next  be  considered. 

By  the  combination  of  the  furnace  and  producer  into  one 
structure,  the  loss  of  1  •  8  per  cent,  by  cooling  is  avoided, 
and  the  suppression  of  the  gas  regenerator  reduces  the  loss 
by  radiation  by  a  much  larger  amount,  which  cannot, 
however,  be  exactly  defined. 

As  regards  evaporation  of  water,  there  is  not  much 
difference,  the  heat  for  that  purpose  being  furnished  in  one 
case  by  the  furnace  itself,  and  in  the  other  by  an  outside 
boiler,  so  that  the  saving  of  fuel  is  more  apparent  than 
real.  In  the  new  furnace,  with  closed  ash-pit  and  hot-air 
feed,  tue  carbon  of  the  fuel  is  entirely  consumed,  the  ash 
being  merely  burnt  slate,  so  that  the  10  per  cent,  in  the 
cinders  is  saved.  There  is  thus  a  saving  of  12  per  cent, 
in  addition  to  that  gained  by  doing  away  with  the  gas 
regenerator. 

The  loss  in  the  burnt  gases  by  imperfect  recuperation, 
■which  is  the  most  important  factor,  cannot  be  so 
categorically  determined  from  experimental  data,  the 
temperature  at  the  bottom  of  the  chimney  being  dependent 
upon  many  causes  not  related  to  the  structure  of  the 
furnace,  and  therefore  it  is  necessary  to  study  the  question 
theoretically  in  the  manner  laid  down  in  the  following 
section : — 

On  Hegeneration  in  Gas  Furnaces. — The  regeneration 
of  heat,  that  is,  the  art  of  utilising  the  heat  lost  in  furnaces, 
is  subject  to  a  few  very  simple  and  evident  laws,  which, 
however,  must  be  constantly  kept  in  view  in  the  study  of 
the  question. 

1.  In  a  gas  furnace  the  single  source  of  heat  is  the  fuel 
burnt  on  the  grate  ;  burnt  gases,  such  as  water  and  carbonic 
acid,  are  not  combustible,  and  are  incapable  of  supplying 
a  single  thermal  unit  to  the  furnace.     Decomposed  at  any 
one    point   with    absorption   of    heat,   they   recombine   in 
another,   developing   an    equal    quantity   without    in   any   i 
way  modifying   that   contributed   by  the  fuel.     They  are   ' 
carriers   transforming   sensible  into   latent  heat,  and   vice 
versa,  and  therefore,  useful  auxiliaries  in  the  distribution 
of  temperature  in  the  different  parts  of  the  furnace,  whereby   i 
the  regeneration  may  be  improved,  but  nothing  more  can   | 
be  expected  of  them.  I 

2.  The  only  gas  serving  to  burn  the  coal  is  atmospheric 
air.  Water  and  carbonic  acid  are  not  oxidising  gases,  for 
decomposed  at  one  place  they  recombine  in  another  without 
in  any  way  contributing  to  the  oxidation  of  the  fuel.  There- 
fore, whatever  combination  of  furnace  or  producer  maj-  be 
employed,  the  total  quantity  of  air  consumed  per  unit  of 
coal  burnt  is  always  the  same.  The  manner  in  which  it  is 
applied,  that  is,  the  proportion  between  primary-  and 
secondary  air,  or  that  employed  for  gasification  in  the 
producer  and  combustion  in  the  furnace  may  vary,  subject  ' 
always  to  the  sum  of  both  quantities  being  constant. 

3.  Lastly,  all  the  reactions  of  combustion  are  reduced 
to  a  single  one,  that  of  the  burning  of  the  coal ;  the  total 
heat  produced  is  that  obtainable  fay  combustion  with  cold 
air,  and  it  is  with  this  quantity,  which  is  nothing  else  than 
the  calorific  power  of  the  coal,  that  all  the  thermal  com- 
parisons of  heat  saved  or  lost  have  to  be  made. 


The  regeneration  of  heat  is  equally  governed  by  the  two 
simple  laws  following  : — 

(1.)  Complete  regeneration  supposes  that  no  heat  is 
carried  away  by  the  burnt  gases,  that  is,  that  they  must 
leave  the  chimney  at  or  near  the  external  temperature, 
which  implies  that  the  gas  and  air  to  be  heated  enter  the 
regenerator  at  the  same  low  temperature.  This  is  the  case 
with  the  air,  but  not  with  the  gas,  which  comes  from  the 
producer  at  600°  to  80(J''.  Consequently,  in  the  ordinary 
two-pair  regenerative  furnace  total  recuperation  is  im- 
possible. 

(2.)  In  order  that  there  may  be  complete  thermal 
exchange  between  two  gaseous  masses,  the  total  amount 
of  augmentation  of  heat  in  the  absorbing  mass  must  be  at 
least  ecjual  to  that  given  up  by  the  spent  gases. 

The  application  of  these  principles  will  be  seen  in  the 
following  consideration  of  the  different  eases  possible  in 
practice.  For  convenience  in  discussion  the  combustible 
is  supposed  to  be  carbon  ;  but  the  conclusions  are  equally 
applicable  to  fuels  containing  hydrogen,  if  the  calculations 
are  based  upon  their  calorific  power : — 

A.  Gasification  hij  Air  alone. — Three  cases  are  possible. 
—  1 .  The  Secondary  Air  only  is  Heated.  Here  the  recupera- 
tion is  evidently  incomplete,  the  volume  of  the  burnt  gases 
being  very  much  larger  than  that  of  the  air.  The  former 
C2O4  +  4Xn  at  1,600"  contain  72-5  cal. ;  while  the  latter, 
G.,  +  2X0,  or  half  that  employed  for  the  combustion  in 
both  stages  when  raised  to  the  same  temperature,  contains 
only  SO"".  The  difference,  72  •  5  —  30  =  42  ■  5  cal.,  compared 
with  97  cal.  of  total  heat  developed,  corresponds  to  a  loss 
of  43  per  cent.  At  1,400'  the  figures  are  53  —  27  =  36,  or 
36/97  =  37  per  cent.  These  figures  are  increased  in 
practice  by  the  presence  of  carbonic  acid  in  the  producer 
gas,  which  acts  in  diminution  of  the  amount  of  secondary 
air  required. 

Therefore,  in  furnaces  using  air  alone  in  the  producers, 
and  with  only  one  set  of  regenerators,  the  minimum  loss  in 
the  burnt  gases  is  from  37  to  43  per  cent. 

2.  Both  Secondary  Air  and  Gas  are  Heated. — This  is 
the  case  of  the  original  Siemens  furnace  with  the  cooling 
siphon.  Here  the  work  of  the  recuperation  is  limited  by  the 
sensible  heat  of  the  gas  coming  from  the  producer,  about 
700^,  and  which  has  only  to  be  raised  in  temperature  from 
700°  to  900°  as  compared  with  the  1,400°  to  1,600° 
augmentation  in  the  air. 

The  calculated  co-efEcients  of  utilisation  are  at  1.600° 
65  per  cent.,  and  at  1,400"'  60  per  cent.,  or  a  reduction  of 
the  loss  upon  the  figures  given  above  of  15  per  cent. 
These  are,  of  course,  oniy  theoretical  figures ;  but  bj- 
comparison  with  those  obtained  in  the  preceding  case 
they  give  an  idea  of  the  advantage  resulting  from  the 
heating  of  the  gas.  Thej'  also  support  the  statement  made 
by  F.  Siemens,  that  there  is  no  inconvenience  in  the  nse 
of  the  siphon,  the  cooling  action  being  compensated  by 
the  passage  of  the  gas  in  the  chamber.  This  is  perfectly 
true  in  a  furnace  where  air  alone  is  used  under  the  grate, 
because,  even  with  the  most  perfect  recuperation,  from 
11  to  14  per  cent,  of  heat  is  disposable,  while  the  cooling 
effect  of  the  siphon  is  only  from  5  to  7  per  cent. 

3.  Both  Primary  and  Secondary  Air  are  Heated. — 
This  would  be  represented  bj-  the  Biedermann  and  Harvey 
furnace,  supposing  the  producer  capable  of  resisting  a 
heat  of  1,000°  to  1,200°,  and  fed  with  hot  air  alone  from 
the  tops  of  the  regenerators.  Even  in  this  case  complete 
recuperation  is  impossible,  owing  to  the  specific  heat  of 
carbonic  acid  being  higher  than  that  of  oxygen.  The 
difference  being — 

At  1,400° 20-10-7=    9-3 

At  1,600° -Zi  -  12-1  =  11-9 

or,  compared  with  the  heat  of  combustion  of  carbon,  97 
co-etficients  of  loss  of  9*6  and  12 '2  per  cent,  respectively, 
a  slightly  better  result  than  the  preceding  ones. 

In  any  case  total  recuperation  is  impossible  when  air 
alone  is  used  in  the  producer,  and  the  loss  of  heat  must 
be  at  least  10  per  cent.  The  most  advantageous  result  is 
obtained  when  the  whole  of  the  air  is  heated. 
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B.  Gasification  with  the  Help  of  Water. — The  functions 
of  watfir  in  the  gas-producer  are  of  two  kinds :  first,  by 
replacing  free  oxygen  it  diminishes  the  quantity  of  air 
consumed,  with  a  corresponding  increase  of  that  required 
for  combustion  in  the  furnace  ;  and  secondly,  it  reduces 
the  temperature  of  the  gas  by  the  quantity  of  heat  required 
for  its  decomposition,  increasing  the  fuel  value  of  the  gas  by 
an  amount  which,  on  subsequent  combustion,  exactly 
restores  the  heat  so  absorbed,  without,  however,  in  any  way 
modifying  the  total  heat  of  the  fuel  or  the  temperature  of 
combustion  with  cold  air. 

An  examination  of  the  relative  importance  of  these 
factors  in  the  different  methods  of  recuperation  will  serve 
to  give  the  exact  measure  of  the  advantage  obtainable  from 
water-gas. 

1.  Recuperation  confined  to  the  Secondary  Air. — This  is 
represented  by  the  Lencauchez  furnaces,  used  by  the  Paris 
Gas  Company,  where  the  air  is  heated  by  pipe -stoves 
without  reversal,  and  steam  is  injected  in  the  producer. 
In  this  case,  as  the  gas  is  not  heated,  the  second  function  of 
the  steam  is  inoperative,  except  in  so  far  that  the  reduction 
of  temperature  in  the  producer  is  a  loss.  On  the  other 
hand,  the  decrease  of  the  primary  and  consequent  augmen- 
tation of  the  secondary  air  is  essentially  useful,  as  by 
increasing  the  volume  to  be  heated  in  the  checker  work 
the  regeneration  is  improved. 

By  a  consideration  of  the  figures  previously  given,  it  is 
easy  to  see  that  the  numerical  values  of  this  method  of 
regeneration  must  lie  between  the  limits  corresponding  to 
the  heating  of  one  or  both  portions  of  the  air  respectively, 

that  is — 

Per  Cent. 

At  1,600=  the  loss  will  be  between 43  and  12  "2 

At  1.400°  „  „  37  and    9"6 

Supposing  as  a  maximum  the  gas  to  contain  equal 
volumes  of  hydrogen  as  carbonic  oxide  (practically  in  the 
best  gas  it  is'l8  H  to  23  of  CO),  one  half  of  the  primary 
air  will  be  replaced  by  water  vapour,  and  the  loss  of  heat 
will  be  reduced  from  43  to  27 '6  percent,  at  1,600",  and 
from  37  to  23 -3  per  cent,  at  1,400%  apart  from  the  latent 
heat  of  water  vapour,  4  •  8  per  cent.,  which,  when  added, 
gave  28*  1  per  cent,  as  the  figure  at  the  lower,  and  32  •  1  per 
cent,  at  the  higher  temperature. 

2.  Recuperation  by  Secondary  Air  and  Gas. — This  is 
represented  in  the  ordinarj'  Siemens  furnace,  with  two  pairs 
of  regenerators  and  closed  ash-pit,  blown  by  a  steam-blast. 
Here  both  functions  of  the  water  are  effective,  as  the 
increase  of  secondary  air  and  the  lowering  of  the  tempera- 
ture of  the  producer-gas  contribute  to  the  improvement  of 
the  recuperation  bj-  increasing  its  range,  and,  therefore,  the 
coeflicient  of  utihsation  of  the  heat  remaining  disposable 
after  the  heating  of  the  air,  will  be  better  than  in  the 
preceding  case,  and  the  loss  will  be  reduced  to  8-5  per  cent., 
or,  taking  into  account  the  latent  heat  of  water,  13' 3  per 
cent. 

3.  Recuperation  by  Primary  and  Secondary  Air. — 
This  would  be  represented  by  the  Biedermann  and  Harvey 
furnace,  supposing  the  producers  to  be  fed  with  hot  air 
alone.  Here  water  vapour  is  useless  in  either  way.  The 
whole  of  the  air  being  heated,  there  is  no  object  in  modifying 
the  proportions  of  one  part  to  the  other,  and  the  cooling  of 
the  producer  becomes  disadvantageous  ;  the  heat,  therefore, 
applied  in  vaporising  water  will  be  expended  in  pure  loss. 

The  application  of  regeneration  to  the  air  of  both  kinds, 
and  to  the  gas,  has  not,  to  the  author's  knowledge,  been 
tried  in  practice,  and  in  any  case  can  be  of  no  particular 
interest.  The  amount  of  heat  disposable  after  completely 
heating  the  air  is  only  from  9  to  12  per  cent.,  or,  deducting 
that  absorbed  by  water  vapour  (5  per  cent.),  from  4  to 
7  per  cent.,  which,  taking  into  account  the  coefficients  of 
utilisation  previously  calculated,  show  a  maximum  addi- 
tional saving  of  2  •  5  to  5  per  cent.,  which  would  probably 
.be  more  than  neutralised  by  the  cooling  effect  of  the 
additional  chamber,  which  would  be  required  in  the 
application  of  the  method. 

C.  Gasification  with  the  Help  of  Carbonic  Acid. — 
Carbonic  acid  in  the  producer  behaves  in  exactly  the  same 
manner  as  water  vapour,  but  being  permanently  gaseous  at 


all  furnace  temperatures,  the  latent  heat  of  vaporisation 
does  not  come  into  account,  which  is  an  advantage  in  its 
favour.  But,  as  the  burnt  gas  has  to  be  taken  by  an 
aspirator  working  against  the  chimney  draught,  a  consider- 
able quantity  of  steam  is  required,  so  that  the  gas  injected 
is  always  a  mixture  of  steam  and  carbonic  acid,  and  never 
the  latter  gas  alone.  This  is  the  essential  novelty  in  the 
Biedermann  and  Harvey  furnace,  which  will  be  considered 
in  its  actual  or  possible  methods  of  working,  in  order  to 
arrive  at  the  probable  maximum  of  recuperation  allowable. 

Supposing  the  producer  were  to  be  fed  with  hot  air  taken 
from  the  top  of  the  regenerators,  the  secondary  air  being 
also  heated  by  the  same  method,  the  condition  of  total 
heating  in  the  air  would  be  realised,  and  no  injection  of 
decomposable  vapours,  tending  to  cool  the  producers,  could 
do  anything  but  harm,  as  there  are  no  regenerators  provided 
for  heating  the  gas  before  combustion. 

Supposing  the  producer  to  use  cold  air  alone,  the  effective 
regeneration  would  be  similar  to  that  of  the  Lencauchez 
furnaces,  or  rather  better,  on  account  of  the  latent  heat 
saved  where  water  vapour  is  replaced  by  carbonic  acid. 

Lastly,  when  a  mixture  of  hot  and  cold  air  is  used  in  the 
producer,  the  burnt  gas  and  steam  are  active  in  both  ways, 
in  addition  to  keeping  down  the  temperature  of  the  grate 
bars,  which  begin  to  burn  at  500'^.  Taking  the  latter  as 
the  temperature  of  the  air-feed,  the  heat  utilised,  as  com- 
pared with  the  preceding  case,  will  be  at  1,400%  33,  and  at 
1,600^,  28  per  cent,  of  that  which  the  air  would  absorb  if 
heated  to  the  maximum,  or  savings  of  5  and  4' 4  per  cent, 
respectively,  and  the  loss  of  heat  will  be — 

Per  Cent. 

Al  1,600° 27-6-  4-4  =  23-2 

At  1,400° 24-3  -  5-0  =  19-3 

From  the  preceding  reasoning  it  appears  that  the  use  of 
carbonic  acid  has  no  value  when  the  whole  of  the  primary 
air  is  heated,  while,  in  the  other  cases,  the  advantage 
realised  is  about  the  same  as  with  water  vapour.  The 
Biedermann  and  Harvey  furnace,  in  its  present  method  of 
working,  is  about  5  per  cent,  better  than  the  semi-water 
gas  furnace,  with  air  regenerators  alone,  of  the  Paris  Gas 
Company,  but  is  inferior,  by  at  least  the  same  proportion, 
to  the  ordinary  Siemens  furnace,  with  double  regenerators 
and  the  same  class  of  fuel  gas. 

The  anticipated  saving  of  50  per  cent,  in  the  original 
description  of  the  furnace  supposed  that,  bj'  the  well-known 
reaction,  COo  +  C  =  2C0,  the  use  of  carbonic  acid, 
instead  of  atmospheric  oxygen,  would,  from  the  same 
weight  of  coal,  give  double  the  volume  of  carbonic  oxide. 
This  is  perfectly  true,  and  therefore,  supposing  the 
temperature  of  the  furnace  to  be  sufficiently  high,  it  would 
not  be  impossible  to  feed  the  producers  with  burnt  gas,  and 
so  to  obtain  a  larger  volume  of  gas  of  the  same  fuel  value 
as  that  of  the  ordinary  producer.  This  higher  thermal 
value  at  the  exit  of  the  producer  can,  however,  only  be 
obtained  from  the  disposable  heat  of  furnaces,  which  is 
borrowed  at  one  moment  to  be  immediately  repaid ;  the 
quantity  involved,  therefore,  travels  continuously  in  a 
closed  cycle,  without  advantage  either  to  the  furnace 
temperature  or  the  recuperation.  The  quantity  of  carbonic 
acid  sent  through  the  grate  in  no  way  alters  that  passing 
out  by  the  chimney,  the  amount  of  spent  gas  being  only 
dependent  upon  the  weight  of  coal  burned,  and  whatever 
portion  of  it  may  be  diverted  returns  to  the  furnace,  and 
must  ultimately  escape  to  the  air.  Supposing,  therefore, 
the  gasification  to  be  done  with  carbonic  acid  alone,  every 
molecule  of  carbon  in  the  gas  will  pass  twice  through  the 
furnace,  and,  with  the  doubling  of  the  volume  of  com- 
bustible gas,  that  of  burnt  products  will  be  similarly 
increased,  one  effect  exactly  neutralising  the  other.  It 
therefore  appears  that  the  regeneration  of  carbon  is 
entirely  illusory. 

The  preceding  discussion  being  essentially  theoretical, 
the  figures  would  necessarily  be  considerably  modified  in 
practice.  Thus  it  is  assumed  that  total  recuperation  is 
possible,  whereas,  actually,  a  difference  of  150°  to  200" 
between  the  gas  and  the  recuperating  agent  is  necessary  to 
effect  the  thermal  exchange,  besides  that  required  for  the 
chimney  draught.  Xevertheless,  the  results  furnish  an 
accurate  method  of  comparing  the  different  systems,  and 
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from  them  it  may  he  conchuled  that  the  hest  of  the 
systems  actually  in  use,  the  ordinary  Siemens  furnace, 
witli  two  jiairs  of  refjenerators,  is  the  most  ellicaeious  as 
saving  the  heat  of  the  spent  gases,  the  loss  heing  only 
from  10  to  1.')  per  cent.,  or  a  maximum  calorific  yiehl  of 
85  to  90  per  cent.,  and  the  theoretical  result  is  ahout  the 
same,  whether  air  alone,  or  a  partial  admixture  with  water, 
is  used  in  the  producer,  but  practically  the  latter  has  some 
advantage. 

]'''urnaces  in  which  only  the  secondary  air  is  heated  have 
only  a  maxinuim  yield  of  70  to  7.j  per  cent,  even  with  the 
use  of  partial  water-gas,  which  is  then  absolutely  essential. 

The  best  of  all  methods  is  the  heating  of  the  iiir  of  both 
kinds,  which  reduces  the  loss  to  10  per  cent.,  without  its 
being  necessary  to  use  water  vapour  or  any  other  auxiliary 
in  gasification. 

In  the  present  state  of  construction  and  working,  with  a 
temperature  of  500^  on  the  grate,  the  new  furnace  appears 
to  be  inferior  to  the  old  one  by  about  8  or  10  per  cent.,  a 
quantity  ■whicli  is  about  equal  to  the  useless  losses  in  the 
latter,  apart  from  those  of  the  regeneration.  The  two 
furnaces  may,  therefore,  be  considered  as  of  about  the 
same  value  as  regards  utilisation  of  heat,  and  the  only 
advantages  remaining  to  the  new  one  will  be  those  arising 
from  simplified  construction  and  working.  Its  superiority 
would,  however,  be  assured  if  the  producers  could  be 
modified  so  as  to  resist  air  at  a  high  temperature,  as  in 
that  case  the  best  possible  furnace,  where  the  total 
regei;eration  is  effected  by  air  alone,  would  be  realised. 


The   Mixing   and  StratiJicaUon  of  Gases.     W.  Leybold. 

J.   fiir   Gasbeleuchtung,    1893,    261.      Proc.  Inst.   Civil 

Eng.113,  111. 
The  mixing,  or  rather  non-mixing,  relations  of  a  heavy  gas, 
with  a  high  illuminating  power,  can  be  best  observed  in  a 
gasworks,  as  small  variations  may  there  be  noted.  It  might 
be  supposed  that  the  gas  in  a  gasholder  would  soon  become 
fairly  homogeneous,  but  circumstances  arise  which 
frequently  retard  the  mixing ;  these  are  most  noticeable 
when  there  is  a  considerable  difference  between  the  tem- 
peratures of  the  gas  and  of  the  atmosphere.  With  severe 
cold  in  winter,  say  o°  F.,  the  gas  made  during  the 
morning  deposits  the  heavy  hydrocarbons,  and  loses  in 
illuminating  power ;  to  compensate  for  this,  more  than  the 
usual  quantity  of  enriching  material  is  used  ;  but  it  may 
still  be  found  that  the  quality  of  the  gas  passing  out  into 
the  district  has  not  improved  ;  the  richer  gas  seems  to  have 
disappeared,  because  the  gases  in  the  holder  have  become 
stratified,  on  account  of  the  difference  in  their  specific 
gravity.  The  newly-made  gas  reaches  the  holder  at  a 
temperature  of,  say  54'"'  to  o9°  F.,  and,  in  consequence 
of  this  temperature,  it  is  specifically  lighter  than  the  gas 
already  in  the  holder,  and  it  therefore  ascends  to  the  top.  If 
the  holder  is  suppl^-ing  the  district  the  old,  low-lying  gas  goes 
out  first,  until  a  time  comes  when  the  poor  gas  gives  place 
to  a  bright,  high  illuminating-power  gas,  exceeding  the 
required  quality.  The  gas  produced  the  previous  day  has 
first  gone  out,  and  the  newly-produced  gas  then  follows 
at  a  difference  of  temperature  of  nearly  55^  F.,  and  is 
therefore  considerably  lighter  than  the  old  gas,  even 
although  the  latter  has  a  considerably  higher  illuminating 
power,  and,  if  reduced  to  the  same  temperature,  would  have 
a  higher  specific  gravity  than  the  gas  at  the  bottom  of  the 
holder.  Under  these  conditions,  the  mixture  of  the  gases 
does  not  take  place  until  the  newly-made  gas  has  cooled 
considerably,  and  they  may  remain  unmixed  for  many 
hours. 

In  summer,  when  the  external  temperature  is  considerably 
higher  than  that  of  the  gas,  the  latter,  on  account  of  con- 
densation, is  about  .5'J  to  68^  F.  at  the  gasholder  inlet. 
From  the  heat  of  the  sun  the  crown  of  a  gasholder  becomes 
so  hot  that  it  cannot  be  touched  with  the  hand,  being  at 
least  from  113°  to  122''  F.  This  temperature  is  also 
taken  up  by  the  gas  in  the  holder,  and,  if  freshlj'-made  gas 
is  passing  in,  cooler  and  therefore  of  higher  specific  gravity, 
this  newly-made  gas  remains  below,  and  under  these 
conditions  the  mixture  does  not  take  place  for  many  hours. 


The  conditions  of  temperature  in  summer  act  exactly 
contrary  to  those  of  winter.  In  the  first  case,  the  newly- 
made  gas  remains  below,  and  in  the  latter  at  the  upper  part 
of  the  holder.  When  the  atmosj)heric  and  gas  temperatures 
are  nearly  e(jual,  stratification  of  tlie  gases  does  not  occur, 
as  they  mix  more  freely,  and  the  illuminating  power  remains 
more  uniform. 

The  foregoing  arguments  arc  opposed  to  the  generally 
accepted  law  that  gases  mix  with  facility,  and  prove  that  a 
considerable  time  is  frequently  required,  and  that  the 
difference  of  temperature  may  considerably  affect  the 
mixing.  The  best  means  to  prevent  stratification  is  to 
avoid  great  variations  of  temj)erature  in  the  holder  b}' 
enclosing  it  in  a  building  heated,  when  necessary,  by  steam. 


Peal  us  Fuel.     From  Xctc  in  Brit,  Foreign  Office  "  Keports 
on  Subjects  of  Commercial  Interest." 

Ix  Denmark  the  peat  bogs  extend  over  90  square  miles 
(English  me:isure),  or  about  4  per  cent  of  the  entire  area. 
It  is  either  cut  and  dried  in  the  air  without  further  treat- 
ment, or  is  kneaded  into  a  more  or  less  homogeneous  mas;; 
and  then  cut  into  blocks.  In  neither  case  does  it  pay  to 
transport  it  to  any  distance.  Some  time  ago  an  attempt 
was  made  to  heat  railway  carriages  with  peat,  but  without 
avail,  and  steam  was  substituted. 

In  France  a  small  quautity  of  peat  is  cut  in  the  districts 
of  r.rest,  Cherbourg,  and  Marseilles,  but  nothing  to  speak  of, 
although  it  is  sold  in  Lyons  for  domestic  purposes.  There 
are  peat  bogs  in  the  south-western  part  of  I-'rance,  as  in 
the  district  of  Bordeaux,  but  only  a  local  demand  is  supplied. 
Even  in  Charente,  where  formerly  the  industry  was  of  some 
importance,  the  annual  production  is,  now  only  about  7,000 
tons.  There  is  a  company  at  No.  8, 1'ue  St.-Martin,  Paris, 
founded  by  M.  Beraud,  for  making  articles  from  peat  fibre. 
It  is  stated  that  briquettes  can  be  made  for  .50  per  cent, 
of  the  cost  of  coal-dust  briquettes. 

1'he  peat  industry  of  Germany  maintains  about  the  same 
position  from  year  to  year,  but  the  consumption  is  for  the 
most  part  local.  Very  little  is  transported  by  rail  even  for 
20  miles,  as  the  rate  is  prohibitive.  In  the  Grand  Duchy  of 
Oldenburg  about  150,000  tons  yearly  are  used  in  brick  kilns, 
bakeries,  &c.  The  method  of  peat-cutting  used  ht  Caro- 
lincnhorst  is  as  follows : — The  peat  is  cut  by  three 
men,  the  first  cutting  from  the  top  with  a  sharp  square- 
ended  spade,  the  second  from  the  side  with  a  round-ended 
spade,  dividing  the  turf  into  lengths  also.  This  second 
man  sometimes  uses  a  three-sided  bquare-ended  spade, 
shaped  like  a  parallelogram  with  one  of  the  long  sides 
lacking.  The  third  man  lifts  out  the  sods  with  a  four- 
pronged  fork  having  the  tines  turned  up  at  an  angle  of  45°. 
The  depth  to  which  the  peat  is  cut  varies  from  9  fo  15  ft., 
the  whole  of  it  being  used  except  some  3  or  4  in.  of  the  top. 
Machine  cutting  has  been  tried,  but  was  not  found  to  be  any 
cheaper  than  hand  labour.  The  best  jieaf  is  in  the  under- 
most layers,  the  first  3  or  4  ft.  being  used  for  moss  litter. 
The  cutting  takes  place  in  the  spring,  and  the  drying  goes 
on  until  August.  All  of  the  peat  is  air-dried.  For  air- 
drying  the  peat  is  stacked  by  women,  in  piles  6  ft.  long, 
3  ft.  wide,  and  6  ft.  high,  the  sods  not  being  laid  close 
together,  b;;t  overlapping,  so  as  to  give  free  access  of  air. 
Each  pile  holds  3  cubic  metres  of  peat,  or  1,200  sods.  The 
dried  peat  is  divided  into  three  classes.  1st.  The  dark  peat 
coming  from  the  lowermost  layers,  heing  heavier  than  the 
other  kinds,  and  affording  so  little  ash  that  15  sods,  measuring 
when  fresh  13  x  10  x  10  in.,  yield  only  a  large  wineglass- 
ful.  2nd.  The  peat  lighter  in  colour  and  of  less  weight. 
3rd.  The  peat  from  the  top  layers,  less  valuable  than  the 
other  two  sorts. 

The  peat  exported  from  Germany  during  the  last  few 
years  was  as  follows: — 1888,  11,184  tons  to  foreign 
countries;  1889,  12,056  tons;  1890,  11,819  tons  ;  1891, 
11,457  tons,  all  to  foreiga  countries. 

Switzerland  takes  most  of  the  foreign  experts.  The 
imports  into  Germany  are  slightly  in  excess  of  the  foreigu 
exports,  being  13,073  tons  in  1891. 

Peat  fuel  has  fcmnd  its  greatest  development  in  the 
Netherlands,  where  about  280,000  tons  a.-e  annually  used 
in  the  brick-kilns,  and  have  a  value  of  about  149,625/.     It 
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is  estimatetl  that  the  value  of  an  acre  of  good  hlack 
peat,  well  situated,  is  about  90/.  Along  the  rivers  Maas, 
Waal,  Linge,  Lek,  and  Yssel  bla-^k  peat  is  almost  exclu- 
sively used  in  the  brick-kilns.  The  peat  has  to  be  out  and 
stacked  and  dried  before  it  gets  frozen,  as  when  once  it 
has  been  frozen  it  loses  a  great  deal  of  its  heating  power. 
In  Holland  peat  is  made  into  charcoal,  which  has  about  the 
same  heating  effect  as  wood  charcoal,  but  being  more  porous 
aud  leaving  more  ash  it  is  not  so  much  in  demand. 
The  sods  are  air-dried,  and  then  converted  into  charcoal 
either  in  piles  or  ovens. 

Of  all  the  European  countries  Eussia  has  by  far  the 
greatest  extent  of  petxt  bogs,  as  they  cover  an  area  of  some 
07,000  square  miles,  and  are  cupable  of  yielding  14  milliards 
of  tons.  The  peat  bogs  of  the  crown  lands  in  the  provinces 
of  Petersburg,  ;Moscow,  Orel,  Kiazan,  Vladimir,  TambofE, 
and  along  the  Kursk-Kieff  line  are  said  to  contain 
100,000,000  cub.  ft.  of  excellent  peat.  In  Xorway  aud 
SAvedcn  the  utilisation  of  peat  is  progressing  faster  than  in 
any  other  country.  It  is  employed  as  a  fuel  by  glassworks, 
brick-kilns,  wood-pulp  factories,  under  steam  boilers,  and 
by  metallurgical  establishments.  For  the  last  -  named 
purpose  aloue  the  annual  consumption  is  about  30,000  tons. 
The  peat  bogs  of  Sweden  cover  an  immense  area  in 
Dalecarlia,  Vermland,  Smaland,  Halland,  and  North  Scania. 
In  Upper  Xoorland  also  aud  in  Lapland  there  are  large 
areas  of  peat  deposits.  The  waste  gases  from  certain 
ironworks  are  used  for  drying  the  peat,  locally,  aud  by  this 
treatment  there  is  a  gain  in  heating  power  of  20  to  30  per 
cent.  The  cost  of  making  good  peat  fuel  in  Sweden  maj' 
vary  from  4s.  lOd.  to  6s.  per  ton.  It  is  expected  to  contain 
from  30  to  40  per  cent,  of  combustible  matter,  with  from 
7  to  10  per  cent,  of  water. 


PATENTS. 

Improvements  in  the  Decomposition  of  Mineral  Oils  for 
the  Production  of  Illuminating  Gas.  W.  Young  and 
A.  Bell,  both  of"  Peebles,  North  Britain.  Eng.  Pat. 
12,421,  July  5,  1892. 

In  order  to  obtain  an  increased  amount  of  light  from  a 
given  quantity  of  oil  and  to  prevent  the  depositing  of  sooty 
carbon,  the  oil  is  subjected  to  the  repeated  and  fractional 
decomposing  action  of  heat  at  a  lower  temperature  than  is 
at  present  employed  for  decomposing  oil  at  one  operation, 
and  in  such  a  manner  that  the  heat  shall  act  as  radiant 
heat.  The  fractional  decomposition  is  effected  hj  causing 
the  oil  to  pass  alternately  through  the  decomposing  retort 
and  the  condenser  aud  washer  or  scrubber.  The  oil  to  be 
decomposed  is  used  for  washing  out  of  the  products  from 
the  retort  all  that  are  not  sufficiently  gasified,  and  to  convey 
them  back  to  the  retort  to  undergo  further  decomposition, 
the  operations  of  decomposition,  condensation,  and  washing 
being  continued  until  the  oil  is  split  up  into  gaseous  com- 
pounds and  solid  carbon. 

The  figure  shows  a  suitable  apparatus. 

The  retorts  A  are  provided  with  shelves  B  and  openings 
C.  The  retort  may  be  heated  by  a  separate  furnace  as 
shown,  or  if  it  is  being  used  for  enriching  water-gas  the 
producer  gas  may  be  used  to  heat  it. 

The  stand-pipe  E  conveys  the  products  of  decomposition 
to  the  hydraulic  main  F,  which  is  cooled  externally  by  the 
water  in  tank  G. 

From  F  the  volatile  and  gaseous  products  pass  to  the 
combined  condenser  and  washer  I.  This  consists  of  a 
rectangular  vessel  containing  a  series  of  shelves  provided 
with  short  nozzles  covered  with  light  sheet-iron  caps,  which 
cause  the  products  to  bubble  through  the  liquid  contained 
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in  the';  shelves.  Tubes  K  pass  through  the  vessel  from 
side  to'  side,  through  which  air  circulates  and  cools  the 
products. 

The  permanently  gaseous  products  pass  away  th  rough  L. 

The  oil  to  be  decomposed  is  in  M,  and  passes  thence 
through  the  cocks  P  into  the  shelves  and  out  through  the 


the  pipe  Q  into  the  cistern  E,  and  then  through  O,  down  E, 
on  to  the  upper  shelves  of  B. 

In   place  of  the   retort  with  shelves  an  inclined  retort 
without  shelves  may  be  used. — E.  B.  P. 
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Improve mnit.f  in  Means  or  Apparatus  for  Effecting  the 
y'nniin;/  or  Slirrin;/  of  O.ridc  of  Iron,  Lintv,  or  other 
Matters.  F.  I).  Marsliall,  Copenhageu,  Doninark.  E. 
IMuhin,  Martinikeufelde,  Germany.  Eng.  Pat,  12,798, 
July  12,  IS92. 

This  apparatus  is  for  mechanically  etfecting  the  revivifying 
and  turning  of  oxide  of  iron  in  gas  work,  or  for  turning  or 
mixing  pulverised  or  granulated  material  in  other  industries. 
It  consists  of  two  standards  with  toothed  gearinir  at  each 
end  of  the  platform.  An  endless  chain  passes  round  the 
gearing  and  traverses  a  carriage  carrying  a  hollow  shaft, 
to  wliich  are  attached  sliovels  and  an  internal  shaft ;  the 
chain  also  rotates  this  gear  and  that  for  reversing  the 
motion  of  the  carriage. — K.  B.  P. 


Improvements  in  the  Manufacture  of  Gas  for  Ilhiminating 
and  other  Purposes.  B.  Parkin,  Golcar,  Yorkshire. 
Eng.  Pat.  14,490,  August  11,  1892. 

This  invention  relates  to  the  manufacture  of  gas  from 
"  petroleum,  benzoline,  or  other  spirits  of  a  like  character." 
The  apparatus  emploj^ed  consists  of  a  vertical  cylindrical 
retort  surrounded  by  a  furnace  built  of  brickwork.  The 
retort  is  about  half  filled  with  asbestos,  or  broken  bricks, 
to  prevent  its  being  cracked  by  the  cold  spirit  falling  on 
to  it  whilst  hot.     The  furnace  and  retort  being  sufficiently 


heated,  the  spirit  is  fed  in  througli  an  inlet  near  the  top, 
and,  falling  on  the  heated  asbestos  or  brick  filling,  is  burnt ; 
the  vapour  arising  therefrom  passes  out  through  a  branch 
pipe  near  the  top  of  the  retort  into  a  gasometer.  Doors 
for  filling  and  cleaning  out  the  furnace  arc  provided. 

— R.  B.  P. 


Improvements  in  Apparatus  for  Producing  Currents  of 
Inflammable  Gases  and  Air.  T.  Bletcher,  London. 
Eng.  Pat.  14,985,  August  19,  1892. 

This  apparatus  consists  of  a  rotary  fan  blower  and  a 
burner  formed  so  as  to  produce  a  flame  by  means  of  a 
current  of  air  mixed  with  the  vapour  of  oil  or  spirit,  or  with 
any  suitable  gas,  as  in  a  Bunsen  burner.  It  is  intended  to 
be  used  for  lighting  fires,  brazing,  soldering,  melting 
metals,  scorching  paint,  &c.  The  fan  is  either  driven  by 
hand,  or  by  a  spring  motor,  through  suitable  gearing. 
When  oil  or  spirit  is  used  a  vaporiser  is  fitted. — K.  B.  P. 


Improvements  in  Carburettors.   C.  R.  Collins,  Philadelphia, 
U.S.A.     Eng.  Pat.  10,227,  May  23,  1893. 

This  invention  relates  to  carburettors  for  enriching  water- 
gas. 


Improved  Cakburettoe. 


A  represents  the  gas  generator,  B  the  carburettor,  C  a 
fixuig  chamber,  D  the  stack,  and  E  the  "  washer  ";  all  these 
except  B  are  of  the  usual  construction. 

The  conduit  F,  fitted  with  a  valve  G,  leads  the  gas  from  A, 
into  an  annular  chamber  H,  which  surrounds  the  interior 
chamber  K.  K  is  open  at  the  top  and  bottom  as  shown, 
and  is  fitted  with  checker  work.  I  is  a  conduit  leading  from 
A  into  B.  The  conduit  F  is  used  for  producer-gas  formed 
in  blowing  up,  and  either  I  or  F  for  water-gas  at  will. 
G  and  G^  are  valves.  At  the  top  of  K  is  an  enlarged 
chamber  L  partly  fitted  with  brick  checker  work  and  partly 
with  iron  checker  work  M,  of  such  depth  as  to  prevent  any 
fluid  oil  passing  it.  X  is  an  oil  injector,  O  a  conduit  lead- 
ing to  the  fixing  chamber  C.  The  gases  from  A  pass 
through  F  into  H  and  heat  the  walls  of  chamber  K,  and  being 
mixed  with  air  from  I^  ignite  and  pass  along  K,  L,  O,  C,  P, 


and  Q  to  the  atmosphere.  When  water-gas  is  being  made 
C  is  closed  and  G^  opened,  or  vice  versa,  and  the  gas  enters 
B  through  I  or  F  and  passes  up  through  the  heated  checker 
work  in  K  and  L ;  the  injector  at  the  same  time  throws  a 
spray  of  oil  down  on  the  iron  checker  work,  which,  together 
with  the  hot  gas,  vaporises  it ;  the  gas  and  vapour  then 
pass  into  the  fixing  chamber  C  and  on  to  the  washer,  the 
valve  R  being  closed. — E.  B.  P. 
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Ill -DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

The  Present  State  of  the  Naphtha  Industry  in  the 
Apsheron  Peninsula.  A.  Leproux.  Anuales  des  Mines, 
1892,  2,  117  ;  Proc.  Inst.  Civil  Eng.  113,  112. 
The  author  traces  the  development  of  the  Caucasian  petro- 
leum industry,  and  gives  a  table  showing  the  gradual 
increase  of  the  output  since  1860,  together  with  the 
^\  merican  production  during  the  same  period.  The  amount 
of  petroleum  produced  in  Russia  is  now  nearly  equal  to 
that  extracted  in  the  United  States.  Until  1872  petroleum 
was  a  State  monopoly  in  Russia,  and  when  the  monopoly 
ceased  in  that  jear  a  certain  number  of  parcels  of  land  of 
50  hectares  (123 '5  acies)  each,  were  sold  to  private 
individuals.  At  the  present  time  about  one-half  of  the 
petroleum  ground  belongs  to  private  owners  ;  the  State  land 
is  reserved  for  future  use.  In  Turkestan  and  IJokhara 
numerous  deposits  of  petroleum  are  known  to  exist,  but  in 
most  instances  the  oil  which  they  yield  is  of  high  specitic 
gravity,  and  consequently  not  very  remunerative.  The 
Apsheron  Peninsula  consists  of  two  tertiary  deposits.  The 
upper  one,  the  so-called  Aralo-caspian  formation,  is  com- 
posed of  hard  limestones  and  clays,  and  is  about  GOO 
metres  (1,968 '5  feet)  thick  in  the  vicinity  of  Balakhany, 
increasing  in  thickness  towards  the  south.  The  lower 
oil-bearing  strata  consist  chiefly  of  soft  sandy  layers  with 
some  sandstone  ;  they  have  been  proved  to  a  depth  of  700 
metres  (2,296*  6  feet).  The  difficulties  encountered  in 
boring  in  this  district  arise  chiefly  from  the  soft  and  pliable 
nature  of  the  strata  pierced.  Some  of  the  wells  are  artesian 
the  oil  spouting  upwards  with  great  force.  This  is  attri- 
buted to  the  expansion  of  the  gas  dissolved  in  the  oil,  and 
the  author  considers  that  it  is  only  in  cases  where  a  cavity 
exists  immediately  above  the  lower  end  of  the  tube  that  the 
pressure  of  the  gas  becomes  sufficient  to  raise  the  oil  to  the 
surface.  Where  the  layers  are  much  fissured  the  yield 
is  smaller  than  when  they  have  been  compressed  in  situ. 

The  wells  are  invariably'  bored  with  rods,  the  formation 
being  too  soft  to  admit  of  the  use  of  the  American  system 
of  boring  with  ropes.  The  diameter  of  the  tubes  varies 
from  8  inches  to  2  feet,  the  boring  being  started  with  the 
latter  diameter  and  the  tubes  reduced  as  required.  The 
depth  of  the  bore-holes  rarely  exceeds  300  metres  (984  feet), 
and  the  average  rate  of  sinking  is  1'50  metre  (4*92  feet) 
in  twenty-four  hours.  An  engine  of  about  lOh.p.  is  usually 
employed.  In  some  instances  the  gas  exercises  great 
pressure  in  the  bore-holes,  which  may  attain  as  much  as 
20  atmospheres,  and  cases  have  occurred  where  the  boring 
tools  have  been  ejected  from  the  bore-hole  and  the  lining- 
tubes  have  collapsed,  bringing  about  the  destruction  of  the 
well.  The  quantity  of  oil  ejected  from  some  of  the  wells  is 
sometimes  so  enormous  as  to  be  a  source  of  loss  instead  of 
profit  on  account  of  the  damage  caused  to  the  neighbour- 
hood. "Where  the  oil  does  not  rise  naturally  to  the  surface 
it  is  extracted  by  means  of  cylindrical  vessels,  which  are 
lowered  into  the  well  \ty  a  steel-wire  rope  and  then  drawn 
up  again  full  of  oil.  The  yield  of  oil  varies  extremely  in 
the  different  wells  ;  but,  taking  the  average,  it  amounts  to 
about  50  tons  in  twenty-four  hours  in  the  Balakhany  district. 
At  present  an  output  of  about  6  tons  in  twenty-four  hours 
is  the  minimum  which  proves  remunerative  where  the  oil 
has  to  be  pumped. 

Once  extracted,  the  oil  is  conveyed  to  the  factories  at 
Baku  either  by  pipe-lines  or  by  boat  when  the  wells  are 
near  the  coast.  The  pipes  are  all  of  wrought-iron  it  having 
been  found  that  cast-iron  offers  too  much  resistance  to  the 
flow  of  the  oil,  especially  in  winter.  Each  line  has  a  tank 
at  both  ends  constructed  of  sheet-iron,  and  the  oil  is  forced 
through  the  pipes  by  a  pump  of  the  Worthington  type. 
The  chief  products  obtained  frcm  the  crude  oil  are  lamp-oil 
and  lubricating-oils.  The  latter  are  extracted  from  the 
residues  remaining  after  the  distillation  of  the  former ;  but 
only  a  small  portion  of  these  residues  is  thus  utihsed,  the 
remainder  being  used  as  fuel.  Before  distillaticn  the  oil  is 
purified  from  saud  and  water  by  allowing  it  to  remain  for 
some  time  in  tall  cylindrical  vessels  of  a  capacity  of  about  500 


tons.  These  are  slightly  warmed  by  means  of  pipes  through 
which  the  residue,  termed  mazout,  from  the  stills  is  allowed 
to  flow.  The  stills  usually  take  the  form  of  large  boilers 
of  a  capacity  of  20  to  25  tons,  which  quantity  is  dealt  with 
in  twelve  to  eighteen  hours.  The  fuel  used  is  mazout,  and 
the  contents  of  the  still  are  kept  in  a  state  of  constant 
ebullition  by  means  of  superheated  steam.  After  distillation 
the  oil  has  ;to  undergo  a  series  of  chemical  operations  in 
order  to  remove  impurities.  It  is  first  agitated  with  from 
0  •  6  to  1*5  per  cent,  of  sulphuric  acid,  which  removes  chiefly 
water  and  tarry  products.  Then  about  0-31  per  cent,  of 
carbonate  of  soda  is  added ;  this  combines  with  phenols  and 
similar  bodies,  and  neutralises  any  trace  of  sulphuric  acid 
that  might  remain.  After  being  subjected  to  the  heat  test 
in  an  Abel-Pensky  apparatus,  the  oil  is  sent  in  bulk  to 
Batoum,  where  a  large  proportion  is  paclted  in  tin  cans,  two 
of  which  are  enclosed  in  a  wooden  case.  The  residue,  or 
mazout,  is  utilised  to  some  extent  for  the  manufacture  of 
lubricating  oils,  for  which  purpose  it  is  distilled  by  super- 
heated steam  in  small  boilers  which  can  treat  6  to  8  tons  in 
twenty-four  hours.  The  vapours  given  off  are  condensed 
in  upright  pipes,  a  different  quality  of  oil  being  collected  at 
the  bottom  of  each  pipe.  In  refining,  a  larger  proportion 
of  sulphuric  acid  and  carbonate  of  soda  is  required  for 
lubricating  than  for  burning  oils.  In  testing  the  finished 
product  some  makers  use  Thurston's  frictional  apparatus, 
others  Engler's  viscosimeter.  Another  apparatus  has  been 
introduced  by  General  Petroff,  which  is  based  on  the  tims 
required  for  a  certain  volume  of  oil  to  traverse  a  narrow 
tube  about  1  metre  in  length.  See  also  this  Journal,  189S, 
pages  709—710. 

Particulars  are  given  of  the  use  of  mazout  for  heating 
fixed  and  locomotive  boilers,  the  latter  information  being 
chiefly  derived  from  papers  read  by  Mr.  Urquhart  before 
the  Inst.  Mech.  Eng.  in  1884,  1889,  and  1890. 

A  number  of  details  are  given  of  the  prices  of  materials, 
cost  of  transport  and  manufacture,  and  the  author  discusses 
in  some  detail  the  present  position  and  future  prospects  of 
the  Russian  petroleum  trade.  The  opinion  is  expressed 
that,  owing  chiefly  to  the  high  cost  of  transport,  Russian 
petroleum  cannot  compete  favourably  in  Europe  with  that 
from  the  United  States. 


Treating  Turpentine  Still  Waste.     C.  B.  Warrand. 
Uhem.  Trade  J.  1893, 13,  96—97. 

]\Ie.  C.  B.  Warhaxd  has  called  the  attention  of  the  turpen- 
tine operators  to  the  waste  of  the  turpentine  distilleries, 
which  is  commonly  called  turpentine  dross.  He  say* 
(according  to  the  Oil,  Paint,  and  Drug  Reporter^  that 
this  dross  consists  of  about  80  per  cent,  of  resin  ;  the  rest  is 
cotton  chips  and  pipe  straw,  all  heavily  impregnated  with 
resin. 

One  ton  of  resin  will  easily  yield  1,000  to  1,200  pounds  of 
lampblack,  with  a  good  furnace  and  properly  constructed 
house.  If  the  arrangements  of  the  lampblack  house  are  not 
properly  constructed,  not  more  than  half  of  this  yield  will 
lae  obtained,  and  the  quality  of  the  lampblack  will  be  inferior, 
as  the  slower  the  resin  or  dross  is  burned  the  better  the 
quality  of  the  lampblack  and  the  larger  the  yield.  There  is- 
nothing  in  resin  to  give  the  lampblack  a  taint  or  injure  it& 
black  colour ;  hence  with  proper  care,  an  excellent  article  of 
great  puritj'  ought  to  be  the  result. 

Lampblack  is  used  in  large  quantities  by  paint  manu- 
facturers. One  house  alone  stated  that  it  used  from  3,000 
to  4,000  barrels  a  year.  Manufacturers  of  printers'  ink 
use  enormous  quantities ;  manufacturers  of  shoe  blacking 
also  use  large  quantities.  A  considerable  amount  of  lamp- 
black is  used  by  rubber  manufacturers.  Eertiliser  works, 
and  many  other  industries,  also  use  it  in  limited  quantities. 

It  would  appear  that  all  the  lampblack  that  can  be 
produced  by  the  turpentine  operators  can  be  sold  at 
fair  and  remunerative  prices.  The  prices  paid  here  will 
depend  on  the  quality.  Much  depends  also  on  the  admixture 
of  sand,  dirt,  and  other  foreign  matter,  which  is  liable  to 
get  mixed  with  the  lampblack  in  being  gathered  and 
packed  for  shipment.  The  usual  mode  of  shipment  is  in. 
barrels,  each  barrel  holding  from  thirty  to  forty  pounds. 
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However,  the  best  iiiid  cheapest  plan  is  to  pack  the 
lampblack  in  huge  hurhip  sacks,  five  or  six  Vmshels  in  a 
sack. 

The  prices  that  himphlack  will  brin;r  will  range  from  C/.  to 
12/.  i)er  ton,  if  ship|ie(i  in  ba;is.  If  tlic  lampblack  is  shipped 
in  barrels  it  will  bnng  from  2,V  to  0  cents  per  pound,  accord- 
ing to  (piality  and  purity  ;  the  freight  on  lampblack  in  barrels 
is,  liowever,  much  higher. 

The  cost  of  producing  lampblack  is  very  small.  The  still 
man  and  his  assistants  could  easily  attend  to  the  himpblack 
honse  at  odd  times  without  an^'  additional  expense  to  the 
operator.  The  only  expense  would  be  the  gathering,  pack- 
ing in  bags,  hauling  to  the  depot,  and  loading  on  rail,  all 
of  which  will  not  exceed  13s.  Every  still  can  easily  produce 
from  eight  to  ten  car  loads  a  year,  out  of  material  now 
utterly-  wasted  or  burned. 

The  expense  of  erecting  a  good  lampblack  house  is  not 
large.     From  201.  to  40/.  would  be  ample. 


lY -COLOURING  MATTERS  AND  DYES. 

The  Preparation  of  Benzidine.     E.  Erdmann.     Zeits.  ang. 
Chem.  1893,  163—164. 

The  author  describes  a  simpler  method  for  preparing 
benzidine  than  Teichmann's  method,  which  is  at  present  in 
vogue. 

3" 4  kilos,  zinc-dust  is  added  to  the  following  mixture  :  — 
2  kilos,  of  nitrobenzene,  6  litres  of  caustic  soda  of  40°  B., 
2  litres  of  water,  and  1  litre  of  alcohol.  This  mixture  is 
contained  in  an  earthenware  vessel,  -which  is  well  shaken 
during  the  introduction  of  the  zinc-dust.  The  alcohol  and 
the  nitrobenzene  distilling  off  through  the  heat  of  reaction 
are  condensed  and  returned  by  a  reflux-cooler.  Great  care 
must  be  taken  when  adding  the  zinc-dust,  explosions  having 
occurred  through  the  zinc  having  been  added  too  quickly. 
The  reduction  takes  about  2|  hours.  When  the  whole  has 
•cooled  down  the  crystals  of  hydrazobenzene  are  separated 
from  the  zinc  oxide  by  dilution  with  water  and  filtering 
through  fine  wire  gauze.  The  crystals,  after  washing  with 
dilute  hydrochloric  acid,  followed  by  washing  with  water, 
may  be  further  purified  by  treatment  with  alcohol.  With 
care  the  zinc  oxide  can  also  be  separated  from  the  hydrazo- 
benzene by  treatment  with  hydrochloric  acid,  avoiding  any 
excess  of  acid  and  keeping  the  solution  at  about  10^  C. 

The  yield  of  hydrazobenzene  was  1,170  grms.  (theory, 
1,496  grms.).  1*8  to  4-1  per  cent,  of  nitrobenzene  are 
converted  into  aniline  in  presence  of  alcohol  (12"  5 — 14  per 
cent,  in  absence  of  alcohol,  and  33  per  cent,  if  the  reduction 
was  carried  out  in  an  iron  vessel).  The  reaction  of  convert- 
ing hydrazobenzene  into  benzidine  by  boiling  with  hydro- 
chloric acid  is  not  so  complete,  on  account  of  the  formation 
of  more  aniline  and  of  diphenyline.  The  azo  colours  of 
this  latter  substance  have  no  commercial  value.  The  yield 
of  benzidine  by  this  reaction  only  amounts  to  .ibout  50  per 
cent,  of  the  nitrobenzene  used. 

1  litre  of  boiling  water  dissolves  1 1  grms.  benzidine, 
whilst  1  litre  of  cold  water  only  dissolves  0*4  to  0*5 
grms. 

Benzidine  is  easily  determined  quantitatively  by  titrating 
with  sodium -nitrite  solution  (1  per  cent.),  using  potassium 
iodide  starch  paper  as  indicator. — K.  E.  M. 


Studies  in  the  Induline   Group.     IV.     O.  Fischer  and  E. 
Hepp.     Annalen,  272,  306 — 354. 

Ax  investigation  of  the  indulines,  extending  over  several 
years,  has  led  the  authors  to  the  conclusion  that  these  bodies 
are  jj-quinone-imides  rendered  stable  by  the  presence  of  an 
azine  ring  in  the  molecule  (see  also  this  Journal,  1892,  156, 


and    1891,  457),     They    distinguish  between  four  types  of 
i)idulincs  according  to  the  following  general  formula;: — 


N- 


,^    X-  ./\        /\/\    5_  /\ 


II X 


\/ 


u 


\/ 


I.  JJenzene  induline. 
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II.  Rosinduline, 


III.  Isorosinduline. 
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NH 
IV.  Naphthinduline. 

There  are,  in  addition  to  these,  three  other  types  possible, 
onebeingan  isorosinduline  and  the  other  two  naphthiudulines. 
To  avoid  confusion,  so-called  iso-/3-tol3lrosinduline  is  to  be 
known  asp-methylphenylrosinduline,  and  so-called  iso-naph- 
thylrosinduline  is  now  termed  sym.  a-/3-anilidophenylnaph- 
thinduline.  In  order  to  fix  the  position  of  the  various 
substituents  in  the  indulines  the  benzene  rings  are  desig- 
nated Bj,  Bj,  B3,  &c.,  the  nitrogens  in  the  azine  ring  Xr, 
the  naphthalene  rings  Xti,  Xt^,  &c.,  and  the  positions  in 
the  various  rings  as  follows  : — 


The  ring  containing  the  quinoneimide  group  is  always  Bi 
or  Xtj,  as  the  case  may  be.  Under  the  four  different  types 
mentioned  above,  a  number  of  indulines  are  then  described 
in  the  paper. 

I.  Benzene  indulines. — The  induline  CjsHj.jXs,  a  by- 
product of  the  amido-azo  benzene  melt,  is  also  obtained  in 
small  quantity  by  boiling  an  aqueous  solution  of  amido-azo 
benzene  hydrochloride  andaniline hydrochloride, /j-phenylene 
diamine  and  di-p-diamidodipheuylamine,  melting  at  158°  C. 
being  formed  at  the  same  time.  The  substance  melts  at 
215°  C.  and  not  at  135°,  and  dissolves  in  benzene  or  ether 
with  a  brownish-yellow  colour  and  in  sulphuric  acid  with  a 
reddish-violet  colour.  The  base  rapidly  absorbs  carbonic 
acid,  and  as  the  salt  so  formed  is  very  sparingly  soluble  in 
water  the  dyestuff  can  be  completely  precipitated  by  means 
of  carbon  dioxide, 

Casella's  Indazinc,  prepared  by  the  action  of  nitroso- 
dimethylaniline  on  diphenyl-m-phenylene  diamine,  is  B24- 
dimethylamidophenylinduline  or  dimethylphenomauvein. 
By  heating  diphenylphenylenc  diamine  and  nitrosoaniline 
in  alcohol  with  hydrochloric  acid  the  compound  B24-anilido- 
induline  0041115X4  is  formed.  This  body  forms  bronzy 
crystals  melting  at  246°  and  has  lately  been  shown  to  be 
identical  with  phenomauvein  (Ber.  26,  1195).  A  substance 
of  the  formula  C30H23X5HCI  is  formed  as  a  by-product. 

II.  Bosindulines. — By  the  action  of  p-phenylene  diamine 
on  phenylrosinduline  B4-jj-amidophenylrosinduline  of  melt- 
ing point  247°  is  obtained.     Its  constitution  was  determined 
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by  heating  with  hydrochloric  acid,  when  it  decomposes  into 
rosindone,  melting  at  259^,  and  p-phenylene  diamine.  Its 
formula  is  therefore  : — 


In  a  similar  manner  p-tolylrosinduline,  melting  at  213°, 
is  obtained  bj-  heating  phenylrosinduline  with  p-toluidine 
to  170°  under  pressure,  and  o-tolylrosinduline  by  the  action 
of  o-toluidine  on  phenylrosinduline.  This  compound  forms 
bronzy  prisms  or  needles  melting  at  197",  and  is  decomposed 
bj'  heating  with  hydrochloric  acid  into  rosindone  and  o- 
toluidine  and  hence  is  B^-o-methylphenylrosinduline.  By 
oxidising  tetranilidonaphthalene  the  authors  obtain  Nt-3- 
anilidophenvlrosinduline  (Annalen,  256,  254  ;  this  Journal, 
1892,  15C)." 

B;-amidophenylrosinduline,  which  forms  bronzy  plates 
melting  at  147°,  is  obtained  by  heating  together  nitroso-/3- 
naphthylamine,  ji-phenj-lene  diamine  hydrochloride,  and 
aniline  to  150°.  It  dissolves  in  concentrated  sulphuiic 
acid  with  a  characteristic  green  colour,  which  becomes 
reddish-violet  on  dilution.  It  contains  a  free  amido  group, 
and,  after  diazotisation  and  boiling  with  alcohol,  yields 
phenylrosinduline,  which  was  characterised  by  conversion 
into  rosindone.  By  heating  the  substance  with  hydro- 
chloric acid  in  acetic  acid  solution  to  190° — 200°  it  gives 
Xt.i-hydroxyisorosinduline  (greenish  prisms  melting  at 
270°  C),  and  on  further  heating  to  220° — 225°  it  forms 
hydrosyrosindone,  CsoTIi^N^O;,  crystallising  in  reddish- 
brown  acicular  crystals. 

III.  Isorosuidulines. — These  compounds  are  best  pre- 
pared from  nitroso  bases,  and  several  indulines  prepared  by 
this  means  are  described. 

Bj-dimelhylisorosinduline  hydrochloride  is  obtained  by 
heating  together  nitrosodimethylaniline,  aniline,  and  a-naph- 
thylamine  hydrochloride — 


HCl 


The  base,  which  forms  almost  black  plates,  only  exists 
'as  an  anhydride  {C..JI^o^;\0,  melting  at  about  270°.  The 
nitrate,  C.^4H..yX3.^:03.HN03,  separates  from  an  alcoholic 
solution  of  the  base  on  the  addition  of  nitric  acid,  in 
characteristic  green  plates.  Several  isorosindulines  have 
been  obtained  from  2-7-diphenylnaphthylene  diamine  and 
nitroso  compounds,  the  simplest  being  that  formed  by 
condensing  it  with  nitroso-aniline,  which  yields  the 
compound,  0<;sH2o^4 — 
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and  hence  is  anilido-a-/3-isorosinduline,  which  forms  shining 
bronzy  crystals.  It  dissolves  in  concentrated  sulphuric 
acid  with  a  vellowish-brown  colour,  which  on  dilution 
parses  through  green  to  violet.  It  forms  the  salts 
(:\^H,oX,.2HCl  and  C,,H..oX4-H2PtCl6.  Anilido-phenyl- 
a-"^-i*'orosinduline  is  obtained  by  substituting  p-mtroso- 
diphenylamine  for  the  nitrosoaniline  employed  above.  It 
gives  the  salts  Cg.HaX.HCl  and  (C34Ho3X,HCl);PtCl4,  and 
on  heating  with  hydrochloric  and  acetic  acids  to  180 
decomposes,  yielding  aniline  andXto-7-hydroxyisorosindone, 
Cor.H,4X.,0.,.  From  nitrosodimethylaniline  and  2  ■  7  -  di- 
phenylnaphthylene    diamine    an    induline,    0201124X40,    is 


produced,  which  has  the  character  of  an  ammonium  base. 
Its  hydrochloride,  C3(,Ho5X4ri5,  crystallises  from  alcohol 
and  is  moderately  soluble  in  water. 

IV.  JVciphthindiiliiies. — Some  of  the  derivatives  of  this 
class  of  indulines  which  contain  the  symmetrical  a-6-naph- 
thazine  ring  have  already  been  described,  but  are  now 
re-named  according  to  the  scheme  referred  to  at  the 
commencement  of  the  paper.  Thus,  isonaphthylrosindu- 
line,  obtained  from  a-amido-azo-naphthalene  hydrochloride 
and  aniline,  is  now  known  as  sj'mmetrical  a-8-phenyl- 
naphthinduline,  whilst  its  anilide,  a  by-product  of  the 
phenylrosinduline  melt  from  benzene-azo-a-naphthylamine, 
is  now  called  a-;3-phenyl-Xt2.4.anilidonaphthiDduli.ne,  or, 
for  brevity,  naphthj'l-blue,  as  the  sulphonic  acids  of  this 
product  are  in  commerce,  under  this  name.  Both  these 
naphthindulines  are  obtained,  together  with  a-yS-Xtj .  4 .  anili- 
donaphthinduline,  which  is  known  as  naphthyl-violet,  by 
heating  a  mixture  of  benzene-azo-a-naphthylamine  hydro- 
chloride, a-naphthylamine  hydrochloride,  and  aniline.  If 
the  quantity  of  a-naphthylamine  hydrochloride  be  reduced, 
in  addition  to  the  above-mentioned  indulines,  a  fourth 
substance  is  obtained,  symmetrical  o-y3-naphthinduline, 
which  forms  black  needles,  melting  at  248° — 250°,  and 
decomposing,  on  heating  with  hydrochloric  and  acetic  acids 
to  200°,  into  naphthindone,  melting  at  295°,  a  substance 
which  was  previously  known  as  naphthorosindone 
(Annalen,  256,  249;  262,  242).  This  indone,  on  distilla- 
tion with  zinc-dust,  gives  symmetrical  a-j8-naphthazine, 
melting  at  243°,  and  characterised  by  the  blue  fluorescence 
of  its  alcoholic  solution,  which  is  turned  green  by  acetic  acid. 
The  authors  have  further  investigated  the  conditions  for 
the  formation  of  naphthyl-violet  and  naphthyl-blue.  By 
heating  nitroso-j3-naphthylamine,  o-naphthvlamine,  and 
aniline  quickly  to  100°,  naphthyl-blue  is  the  chief  product, 
together  with  a  little  naphthyl-violet  and  also  two  by- 
products. On  heating  with  a  mixture  of  hydrochloric  and 
acetic  acids,  both  naphthjl-blue  and  naphthyl-violet  yield 
the  same  Xto.4.hydroxynaphthindone,  CoQlJigXoOj. 
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This  decomposition  product  (Annalen,  262,  239)  forms 
rectangular  plates,  melting  at  about  300\  By  heating 
naphthyl-violet  with  acetic  acid  only,  the  imido  group  alone 
is  substitute!  by  oxygen,  forming  an  anilidonaphthindone. 
On  treating  naphthyl-blue  in  this  way  the  same  compound 
is  formed,  aniline  being  split  off.  In  addition  to  the 
method  given  above,  naphthyl-blue  is  also  formed  when 
benzene-azo-phenyl-a-naf.hthylami:ie  hydrochloride  is  con- 
densed by  heating  it  with  phenol  to  120° — 150°.  This 
method  of  formation  leads  to  conclusions  as  to  the  probable 
course  of  the  reaction  in  obtaining  naphthjl-violet  and 
blue,  naphthinduline  and  phenylnaphthinduline  being  formed 
as  intermediate  products.     The  presence  of  rosinduline  and 
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of  phenylrosiuduline  iu  tlic  mflt  is  explaineil  by  the  inter- 
uction  of  iiitcriiu'diatL'  quinoiio  imides  with  iuiiliiio.  The 
following  (lerivativi's  of  liydroxy-a-^-iiuphtliiudone  are 
described  : — Acetyl  derivative,  CV.HlIiijN^CJ;,,  red  needles, 
melting  at  2.^0 — 29.)^;  benzoyl  derivative,  C3;,H2.2N20g, 
reddish-brown  needles  ;  ethyl  other,  red  crystals,  melting 
above  3-10^ ;  methyl  ether,  melting  above  300" ;  bromc 
derivative,  C;,,II,:,N._;().,Hr;j,  reddish  metallic  plates.  The 
by-products  of  the  naphthyl-blue  melt  referred  to  above 
consist  of  phenylrosind'iline  and  anilidonaphthoqninone- 
diauil.  The  latter  /A'hen  crystallised  from  benzene-petroleum 
ether,  melts  at  159',  but  separates  from  alcohol  with 
5C2HfiO,  and  then  melts  at  143'.  Bj^  further  continuing 
their  investigation  as  to  the  formation  of  naphthyl-blue,  the 
authors  found,  by  heating  onaphthylamine  hydrochloride 
and  aniline  to  90' — 100^,  and  then  slowly  adding  nitroso- 
/3-naphthylaniine,  th>it  little  violet  is  formed,  and  no  blue, 
but  that  aiiilidouaphthazinc,  Cj^Hj-X;,,  crystallising  in 
yellowish-brown  ueedles  melting  at  280%  is  obtained, 
together  with  a  not  inconsiderable  amount  of  sal  ammoniac. 
The  anilidonaphthazine,  on  heating  with  hj'drochloric  and 
acetic  acids  to  200^,  yields  hydroxynaphthazine,  C.^ITioXjC^, 
which,  on  distillation  with  zinc-dust,  gives  symmetrical 
naphthazine,  melting  at  243^.  If  in  the  above  melt, 
a-naphthylamine  be  substituted  for  the  aniline,  and  the 
three  substances  be  heated  in  an  alcoholic  solution,  a 
symmetrical  a-y3-naphthazine,  melting  at  283°,  is  obtained. 
Naphthyl-violet  and  naphthjl-blue  are  formed  if  o-nitroso- 
8-naphth<>'  and  a-naphthylamine  are  heated  in  a  solution 
of  aniline  but  if  these  components  are  boiled  in  an 
alcoholic  solution,  scarcely  any  naphthindu lines  are  obtained. 
Under  these  conditions  the  chief  product  formed  is 
naphthalidonaphthoquinonenaphttialide — 

^XCwiH, 


\y\/ 

0 


-XHCioH; 


which  crystallises  in  dark  brown  needles  or  plates,  melting 
at  237^.  A  second  product,  which  separates  from  the 
mother-liquors  on  concentration  in  the  above  melt,  is  a 
substance  crystallising  in  brownish-red  needles,  melting 
at  212'.  It  is  probably  dinaphthalidonaphthoquinone- 
naphthalide — 

XO)  qHj' 


-XHCnH, 


O 


This  compound  dissolves  in  concentrated  sulphuric  acid 
with  a  blue  colour,  which  on  dilution  turns  violet  and  then 
dirty  red.— T.  A.  L. 


Constitution   of  Mauveines.      O.    Fischer   and   E.    Hepp. 

Ber.  1893,26,  1194—1196. 
Ix  the  year  1888  the  authors  obtained  phenomauveine 
(Perkin's  pseudomauveine)  by  the  action  of  nitrosodiphe- 
nylamine  on  aniline  hydrochloride,  together  with  a  soluble 
induline,  which  now  turns  out  to  be  likewise  identical  with 
phenomauveine.  The  base,  C24HigX4,  separates  from 
benzene  in  small  crystals,  having  a  bronzy  lustre,  and 
melts  at  246^  It  is  thus,  like  the  induline  bases,  anhydrous, 
but  corresponds  in  its  properties  to  the  safrinines.  The 
mauveines  are  general!}'  classed  with  the  safrinine  group  of 
dyes,  and  phenomauveine  is  usually  regarded  as  phenyl- 
phenosafrinine.  This  is,  however,  incorrect,  as  hydrated 
mauveines  are  unknown  ;  these  bases  seem  only  to  exist  in 
the  anhydrous  induline  (paraquinonoid)  form,  whereas  the 
phenylsafrinines  are,  according  to  Witt  and  Xietzki,  to  be 
regarded  as  ammonium  bases. 


Bj'l-it'iilidoinduline  (see  preceding  abstract) — 

B,  I  I  B,  I 

XH2  l^y  _  N  -  l^^l     _  X(  ,.H, 


CJI. 


II N 


^x-/\ 
-x-l^'"' 


XHC,;Hj 


CfiH, 


is  also  identical  with  phenomauveine.  Of  the  above  two 
formuke,  which  are  probably  tautomeric,  the  second  is  the 
more  probable,  as  an  amido-group  cannot  be  recognised  in 
the  indulines.  The  indazine  obtained  from  uitrosodime- 
thyianiline  and  diphenyl-w-phenylenediamine  (loc.  cit.)  is 
the  corresponding  dimethylphenomauveine.  The  difference 
between  the  colouring  matters  hitherto  known  as  indulin-is 
and  the  mauveines  is  that  the  former  are  asymmetrical  and 
the  latter  symmetrical  derivatives.  Both  contain  the 
nucleus — 

/\-X-/\ 


''\/ 


—  X 

II 


The  great  similarity  of  the  mauveines  with  the  safrinines 
indicates  that  the  amido  groups  are  symmetrically  distributed 
in  the  latter  ;  the  synthesis  of  phenosafrinine  and  mauveine 
from  nitrosoaniline  or  nitrosodiphenylamine  stands  in 
harmony  with  this  view.  Korner  and  Schranbe's  work 
(Chem.  Zeit.  1893  [13])  has  refuted  the  hitherto  accepted 
view  as  to  the  asymmetry  of  the  amido  groups  in  the 
safrinines.  Kespecting  the  constitution  of  the  safrinine 
bases,  they  are  soluble  in  water,  and  when  dried  in  a  vacuum 
still  contain  oxygen ;  moreover,  these  bases  are  more  or  less 
unstable  and  resemble  the  so-called  quinoline  ammonium 
bases.  When  extracted  with  ether,  benzene,  or  other 
neutral  solvents — methylal  is  specially  suitable  for  the 
preparation  of  safranine  bases — and  dried  in  a  vacuum  at 
the  ordinar}'  temperature,  they  contain  more  carbon  than 
the  ammonium  base.  The  authors  hope  to  succeed  in 
preparing  the  induline  form  (free  from  oxygen)  of  these 
bases. — A.  R.  L. 


Azines  and  Enrhodoles  obtained  from  Dihydroxydikcto- 
tetrahydronaphthalene.  T.  Zincke.  Ber.  26,  1893. 
613—623. 

Naphthaphenazine  oxide — 
0 


/CH.CgH^.CrXs 
/I  IN 


CH- 


-C:X 


CoH, 


is  formed  by  the  interaction  of  dihydroxydiketotetrahydro- 
naphthalene  and  orthophenylenediamine  in  hot  alcoholic 
solution.  It  crystallises  in  yellowish-white  spherical 
aggregates  of  small  needles,  and  melts  at  186" — 187°  with 
previous  softening. 

^-Hydroxy naphthaphenazine  or  Bnaphtleurhodole — 

CH.C6H,.C:X. 

II  I         >  C.H, 

C(OH)  — C:X/ 

is  prepared  by  heating  naphthaphenazine  oxide  with 
alcoholic  hydrochloric  acid,  diluting  the  solution  with 
water,  and  adding  ammonia  until  feebly  alkaline.  It 
crystallises  in  intensely  yellow  slender  needles,  melts  at 
197' — 198°,  and  possesses  both  acid  and  basic  properties. 

—A.  K.  il. 
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Substantive  Cotton  Dyes  from  Diamidophenanlhraquinone. 

S.  Litthauer.  Ber.  26,  1893,  848—851. 
It  is  known  that  there  are  certain  exceptions  to  the  rule 
that  meta-substituted  derivatives  of  benzidine  yield  azo- 
(3yes  -nhich  possess  little  or  no  affinitj'  for  cotton,  and  a 
consideration  of  these  exceptions  has  shown  that  in  all 
cases  the  meta-substituting  groups  form  a  ring.  The  view 
that  the  property  of  directly  dyeing  cclton  which  such  dyes 
possess  is  due  to  this  ring-formation  is  further  confirmed 
by  the  formation  of  substantive  tetrazo-dyes  from  diamido- 
phenanthraquiuone. 

For  these  dye  tests,  the  soluble  dyes  obtained  by  the 
combination  of  the  sulphonic  acids  of  a-naphthylamine  and 
/3-naphthol  with  diazotised  diamidophenanthraquinone  were 
employed,  and  for  analytical  purposes  the  following 
insoluble  dyes  were  prepared,  phejianthraquinonedisazores- 
oi-cinol,  phenunthraquinonedisazo-^-nnphthol,  phenanthra- 
quiiionedisazo-a-7iaphthol,  and  phenanthraquinouedisazu- 
P-naphthylamine. — A.  K.  M. 


kamala  is  procured.  It  is  a  crystalline  mass  melting  at  82', 
the  melting  point  of  cetyl  cerotinate,  with  which  it  may  be 
identical,  the  two  substances  having  many  properties  in 
common. 

Isorottlerin  crystallises  in  minute  plates  and  melts  at 
198^ — 199";  it  differs  from  rottlerin  in  being  insoluble  in 
carbon  bisulphide. 

The  resin  of  high  meltinrj  point  (about  150°)  is  a  yellow 
amorphous  substance  of  the  formula  C13H12O4,  closelj- 
allied  to  rottlerin  in  many  of  its  properties. 

Kamala  contains  a  cupric  reducing  sugar  in  small 
small  amount,  but  all  attempts  to  obtain  it  in  a  state  of 
purity  were  unsuccessful. — A.  K.  L. 


Native  Dyes  in  India.     Mr.  Thurston.    Calcutta  English- 
man, May  23,  1893. 

Regret  is  constantly  being  expressed  at  the  gradual 
disappearance  from  Indian  workmanship  of  permanent 
vegetable  dyes  in  favour  of  "  the  cheap  and  fugitive  produc- 
tions of  modern  science."  Mr.  Thurston  gives  an  account 
of  kamala  dye,  which  produces  a  gorgeous  flame 
colour  of  varying  shade,  according  to  the  process 
employed.  The  work  is  illustrated  by  pieces  of  dyed 
silk,  which  are  pasted  into  the  book  and  give  an  excellent 
idea  of  the  rich  colours  to  be  obtained  from  kamala. 
The  dye  itself  is  merely  the  powder  which  coats  the 
berries  of  the  Mallotus  philippinensis  tree,  which  grows 
wild  in  many  parts  of  India.  The  powder  is  brushed  off 
into  baskets  uif.de  for  the  purpose,  and  requires  no  further 
preparation  ;  but  the  method  of  collection  is  very  wasteful, 
as  the  trees  are  often  felled  in  order  to  facilitate  the 
gathering  of  the  berries,  and  confidence  is  destroyed  by  the 
frequent  adulteration  of  the  article.  The  red  powder 
requires  to  be  mixed  with  alkali,  which  in  Bengal  is 
obtained  b}-  burning  plants,  after  which  it  is  allowed  to 
stand  in  water,  which  extracts  the  colour.  The  silk  to  be 
dyed  has  only  to  be  soaked  in  the  mixture  to  make  it  take 
up  the  colour,  which  is  afterwards  fixed  -with  alum. 


Constituents   of  the   Indian    Uyesttiff    Kamala.      A.    G. 
Perkin.     J.  Chem.  Soc.  Trans.  1893,  63,  975—990. 

Besides  the  five  substances  described  below,  kamala  con- 
tains a  minute  amount  of  essential  oil  or  similar  substance, 
■which  imparts  to  it  a  peculiar,  odour  when  warmed,  but 
from  which  it  can  be  readily  freed  by  distillation  with 
steam.  In  order  to  isolate  the  constituents  the  dye  was 
first  extracted  with  carbon  bisulphide. 

Rottlerin,  C'uHipOg,  the  principal  constituent,  is  obtained 
by  concentrating  the  carbon  bisulphide  solution  in  the  form 
of  salmon-coloured  plates  melting  at  191' — 191  '5°.  When 
heated  with  caustic  potash  at  150'  it  yields  benzoic  acid  and 
an  amorphous  substance  ;  the  same  products  are  formed 
together  with  benzaldehyde  when  it  is  oxidised  by  alkaline 
hydrogen  peroxide.  Oxalic  acid  and  other  products  are 
obtained  by  the  action  of  nitric  acid.  Diacetylrottlerin, 
CiiHsOsCC.HaO);,  melts  at  130"— 135°. 

The  resin  of  low  melting  point  (below  100°),  CijHijOs,  is 
apparently  closely  related  to  rottlerin ;  it  betrays  no  signs 
of  the  presence  of  methyl  groups  when  tested  in  Zeisel's 
apparatus,  and  when  boiled  with  dilute  alkali  the  odour  of 
benzaldehyde  is  noticeable. 

The  yellow  crystalline  colotiring  matter  obtained  in  the 
first  extractions  of  kamala  with  carbon  bisulphide  is  closely 
allied  to  rottlerin  ;  it  melts  at  192" — 193'. 

The  ica.v  present  in  kamala  gave  numbers  on  analysis 
agreeing  with  the  formula  C;sH5402  ;  Anderson  assigned  to 
it  the  formula  QoHg^O^,  and  it  is  therefore  probable  that  its 
nature  may  vary  according   to  the  locality  from  which  the 
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Improvements  in  the  Manufacture  of  Alpha-nuphthol  and 
of  Alpha-Jiaphthol-sulphonic  Acids  from  the  correspond- 
ing Amido  Compounds.  C.  D.  Abel,  London.  From 
"The  Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hochst-on-the-JNIaine,  Germany.  Eng.  Pat.  14,301, 
August  8,  1892. 

CoMMERCi.vi,  a-naphtLol  contains  about  10  to  15  per  cent, 
of  /3-naphthol,  as  the  naphthalene  a-sulphonic  acid  cannot 
be  obtained  free  from  the  ;3-isomeride.  According  to  the 
present  invention  pure  a-naphthol  can  be  obtained  by 
heating  the  salts  of  a-naphthylamine  with  water  to  a  high 
temperature.  In  a  similar  manner  sulphonic  acids  of 
a-naphthylamine  can  be  converted  into  the  corresponding 
a-naphthol  sulphonic  acids.  For  the  preparation  of 
a-naphthol,  a-naphthylamine  sulphate  is  mixed  with  five 
times  its  weight  of  water  and  heated  in  an  autoclave  to 
200'  C.  for  1  to  4  hours.  The  a-naphthol  deposits  as  a 
solid  cake  and  may  be  purified  by  distillation.  Instead  of 
employing  the  sulphate,  the  hydrochloride  may  be  used, 
the  temperature  being  170'— 220'  C.  As  an  example  of 
the  formation  of  an  a-naphthol  sulphonic  acid,  10  kilos,  of 
1  •  8-a-naphthylamine-sulphonic  acid  S  of  Ger.  Pat.  40,571 
are  heated  with  40  litres  of  water  for  5  to  8  hours  at  180° — 
220'.  After  cooling  and  filtering,  the  1  •  8-a-naphthol-sul- 
phonic  acid  is  precipitated  by  means  of  salt  or  obtained  by 
evaporation.  Di-  and  tri-sulphonic  acids  of  a-naphthol 
may  be  obtained  in  a  similar  manner  from  the  correspond- 
ing di-  and  tri-sulphonic  acids  of  a-naphthylamine. 
i  — T.  A.  L. 


New  Slue  ajid  Bluish-green  Colouring  Matters  and  the 
Process  for  their  Manufacture.  Brooke,  Simpson,  and 
Spiller,  Lim.,  and  A.  G.  Green,  London.  Eng.  Pat. 
14,398,  August  9,  1892. 

The  starting  point  for  these  new  colouring  matters  is 
benzyl-o-toluidine  obtained  by  the  action  of  benzyl  chloride 
on  o-toluidine  in  presence  of  caustic  soda.  This  substance, 
which  does  not  appear  to  have  been  hitherto  described,  is  a 
white  crystalline  solid  melting  at  60'  C.  and  boiling  under 
atmospheric  pressure  at  313'  C.  On  condensation  with 
benzaldehyde  it  forms  dibenzyl-diamido-ditolyl-phenyl- 
methane,  and  the  sulphonic  acids  of  the  corresponding 
carbinol  yield  blue  to  bluish-green  colouring  matters  for 
wool  and  silk.  The  dyestuffs  can  be  obtained  in  various 
ways,  such  as  sulphonation  of  the  methane  derivative  above 
mentioned  and  subsequent  oxidation  ;  or  the  order  of  these 
operations  may  be  reversed ;  or  else  benzyl-o-toluidine  is 
converted  into  its  monosulphonic  acid  and  this  condensed 
with  benzaldehyde  and  the  resulting  leuco-sulphonic  acid 
then  oxidised.  In  order  to  obtain  higher  sulphonation 
products  this  leuco-sulphonic  acid  may  be  further  sul- 
phonated  and  then  oxidised  or  the  finished  colouring  matter 
may  be  treated  with  sulphouating  agents.  The  following 
examples  give  the  quantities  for  carrying  out  this 
invention : — 

(1.)  A  mixture  of  10*5  lb.  of  benzaldehyde,  39*5  lb.  of 
benzyl-o-toluidine,  and  10  lb.  of  concentrated  sulphuric 
acid  are  heated  to  100 — 120' C.  for  three  to  four  hours. 
The  product,  after  washing  and  basifying  with  caustic  soda 
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is  dried,  proiiiul,  iiiul  dissolved  in  100  lb.  of  concentrated 
sulphuric  aciil  ivinl  sul[)Ii()ii!ite(l  by  jiradually  addin;;  fuming 
sulphuric  acid  coiitaiiiiuj^  70  per  cent,  of  S(),  until  the  melt 
is  soluble  in  warm  water.  After  pouring  into  water,  the 
excess  of  sulfjluiric  acid  is  removed  by  lime,  the  calcium 
salt  converted  into  the  sodium  salt,  and  the  solution  of  this 
oxidised  by  adding  2J  lb.  of  llnely-divided  lead  peroxide 
and  12  lb.  of  suljihuric  acid  in  the  cold.  After  filtering  from 
lead  sulphate  the  solution  of  the  colouring  matter  is 
evaporated  to  dryness.  It  d^-es  wool  and  silk  bluish-green 
from  an  acid- bath. 

(2.)  About  :v.)'')  lb.  of  benzyl-rt-toluidine  are  dissolved  in 
80  lb.  of  concentrated  sulphuric  acid  and  carefully  sul- 
phonated  by  the  addition  of  fuming  sulphuric  acid  at 
40 — oO"  C.  until  a  drop  dissolves  in  alkalis.  The  melt  is  then 
poured  into  water,  when  the  sulphonic  acid  crystallises  out 
on  standing.  A  mixture  of  47  •  5  lb.  of  this  acid  and  10  •  5  lb. 
of  benzaldehyde  in  50  gallons  of  water  is  boiled  for  several 
hours  under  an  inverted  condenser.  The  leuco-sulphonic 
acid  separates  out  on  cooling.  It  is  dissolved  in  200  gallons 
of  water  together  with  sufficient  sodium  carbonate  to  make 
a  slightly  alkaline  solution  and  is  then  oxidised  by  adding 
10  lb.  of  potassium  bichromate  and  sulphuric  acid  until 
acid  under  constant  agitation  until  the  formation  of  the 
colouring  matter  is  complete.  It  separates  as  a  bronzy 
precipitate  and  is  purified  by  dissolving  in  sodium  carbonate, 
filtering,  and  precipitating  by  salt.  In  place  of  the 
sulphurir  acid  used  in  the  first  example  as  a  condensing 
agent  other  substances,  such  as  zinc  chloride,  hydrochloric 
acid,  or  oxalic  acid,  may  be  employed  and  other  oxidising 
agents  than  lead  peroxide  and  potassium  bichromate  may 
also  be  used. — T.  A.  L. 


The  Manufacture  or  Production  of  Neiv  Colouring 
Matters.  H.  E.  Xewton,  London.  From  "  The  Farbeu- 
fabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  14,478,  August  10,  1892. 

This  is  an  extension  of  Eng.  Pat.  3397  of  1890,  Eng.  Pat. 
13,443  of  1890  (this  Journal,  1891,  760),  and  Eng.  Pat.  5984 
of  1891  (this  Journal,  1892,  345),  in  which  are  described  the 
products  obtained  by  combining  various  diazo  and  tetrazo 
compounds,  with  the  mono-  and  di-sulphonic  acids  of 
1'8-dihj'droxynaphthalene.  Colouring  matters  isomeric 
but  not  identical  with  these  are  obtained  by  combining 
various  diazo  compounds  with  1  •  8-dihydroxy-naphthalene, 
and  subsequently  sulphonating  these  azo  compounds.  Bj' 
sulphouating  to  the  right  extent,  products  are  obtained  which 
are  said  to  be  fast  to  alkalis.  The  most  valuable  colouring 
matters  are  obtained  by  sulphonating  the  azo-compounds 
from  1  •  8-dihydroxynaphthalene  and  diazotised  aniline, 
m-  or  p-amido-benzene  sulphonic  acid.  The  solution  of 
diazo  benzene  chloride  from  13  kilos,  of  aniline  hydrochloride 
and  7  kilos,  of  sodium  nitrite  is  added  to  a  mixture  of 
16  kilos,  of  1* 8-dihydroxynaphthalene  and  30  kilos,  of 
sodium  acetate  in  a  large  quantity  of  water  and  some 
acetic  acid.  After  several  hours  the  combination  is  com- 
plete, and  the  dyestufE  is  filtered  off,  washed,  pressed,  and 
dried.  After  having  been  finely  sifted  it  is  added  to  5  to  10 
times  its  weight  of  sulphuric  acid  monohydrate  and  heated  to 
40° — 50^  C.  until  a  sample  dissolves  easily  in  water  with  a 
magenta-red  colour  which  is  not  turned  yellow  by  alkalis. 
The  melt  is  then  poured  into  water,  when  the  non-sulphonated 
portion  precipitates  and  can  be  filtered  off  whilst  the 
sulphonated  dyestuff  is  salted  out,  filter-pressed,  and  dried. 
It  dyes  unmordanted  wool  magenta-red  from  an  acid-bath, 
and  wool  mordanted  with  chromium  salts  a  violet-black. 
The  colouring  matter  from  ;«-amidobenzene  sulphonic  acid 
produces  a  yellowish-red  shade  on  unmordanted  wool, 
whilst  that  from  sulphanilic  acid  gives  a  bluish-red  shade, 
the  shades  on  wool  mordanted  with  chromium  salts  being  in 
both  cases  violet-black. — T.  A.  L. 


Improrvmvnt  in  the  Production  of  a  New  lodo-oxygen 
JJeriralirr  of  licnzoic  Arid.  O.  Imray,  London.  From 
the  Farbwerke,  vormals  Meister,  Lucius,  and  Briiuing, 
Hiichst  -  on  -  .Maine,  Germany.  Eng.  Pat.  14,715, 
August  15,  1802. 

OiiTiio-iODo-iiKxzoio  acid  is  dissolved  in  fuming  nitric 
acid,  the  solution  boiled,  and  diluted  after  cooling,  "  lodoso- 
benzoic  acid  " — 


rio 
Leo  J I 


separates  out  as  small,  slightly  yellow  leaflets.  It  is  with 
difficulty  soluble  in  water,  and  melts  with  decomposition  at 
209^  C.  AVhen  heated  with  acidulated  potassium  iodide 
solution  th<-  following  reaction  takes  place  : — 


no 


(',^U 


A 


CO.  OH 


+  2HI  =  HoO  +  To  +  CoH,/ 

^CO.OH 


—J.  G.  W. 


Improvements  in  the  Production  of  Alpha-nitro-alpha- 
amido  and  Alpha-quinoline-compounds  of  Alizarin  and 
the  Anthra-  and  Flavo-purpurines.  O.  Imray,  London. 
From  "  The  Farbwerke,  vormals  Meister,  Lucius,  and 
Briining,"  Hochst-on-the-Maine,  Germany.  Eng.  Pat. 
14,717,  August  1.5,  1892. 

The  nitro  compounds  alluded  to  are  obtained  by  nitrating 
the  di-  or  tri-benzoyl  compounds  of  the  alizarins  and 
anthra-  and  flavo-purpurins,  and,  after  saponification  and 
reduction,  converting  the  amido  products  into  quinolines  by 
heating  them  with  glycerol,  sulphuric  acid,  and  nitrobenzene. 
Alpha-nitro- alizarin  is  obtained  by  mixing  6  kilos,  of 
dibenzoylalizarin  with  11  kilos,  of  nitric  acid  of  43^  B.,  and 
16  kilos,  of  sulphuric  acid  of  66^  B.,  the  temperature  being 
kept  below  45'.  The  mixture  is  then  agitated  at  20' — 25^ 
until  a  sample  dissolved  in  alcohol  no  longer  show?  au 
alizarin  spectrum.  The  melt  is  then  poured  into  iced  water, 
filtered  off,  and  washed  till  neutral.  In  order  to  isolate  the 
free  nitro  compound  the  product  thus  obtained,  dibenzoyl- 
a-nitro-alizarin,  is  dissolved  in  hot  soda-lye,  precipitated  by 
an  acid,  filtered,  and  the  benzoic  acid  removed  by  washing. 
On  reduction,  preferably  by  hot  alkaline  reducing  agents 
such  as  stannous  chloride,  sodium  sulphide,  or  glucose,  the 
nitro  compound  is  converted  into  the  corresponding  amido 
compound,  which  gives  a  yellow  hydrochloride  nearly 
insoluble  in  concentrated  hydrochloric  acid  and  decomposed 
by  water.  This  amido  compound  is  converted  into  the 
quinoline  by  dissolving  1  kilo,  in  7 — 8  kilos,  of  sulphuric 
acid  of  66'  B.  and  mized  with  0"5  kilo,  of  glj'cerol  and 
0  •  5  kilo,  of  nitrobenzene.  The  mixture  is  heated  to  110'  C, 
kept  at  this  temperature  for  three  hours,  and  poured  into 
water.  The  crude  product  after  filtration  is  purified  by 
dissolving  it  in  hot  dilute  sulphuric  acid  and  precipitating 
by  adding  water.  The  alizarin-a-quinoline  so  obtained  is 
nearly  insoluble  in  water,  and  forms  blue  salts  with  small 
quantities  and  green  salts  with  large  quantities  of  soda  or 
potash  lye.  The  ammonia  salt  is  blue  and  the  compounds 
with  acids  which  are  deep  red  are  decomposed  by  water. 
The  quinoline  compounds  of  the  anthra-  and  flavo- 
purpurins  are  obtained  in  a  similar  manner.  These 
quinolines,  which  are  all  sparingly  soluble  in  water,  yield 
easily-soluble  compounds  with  sodium  bisulphite,  and  the 
products  thus  obtained  can  be  used  in  paste  or  powder  for 
dyeing  and  printing,  and  are  decomposed  into  their  com- 
ponents by  boiling  with  water,  or  more  easily  by  adding 
acids  or  alkalis. — T.  A.  L. 


The  Manufacture  or  Production  of  New  Colouring 
Matters.  H.  E.  Xewton,  London.  From  "  The  Farben- 
fabriken,  vormals  F.  Bayer  and  Co.,'"  Elberfeld,  Germany. 
Eng.  Pat.  14,927,  August  18,  1S92. 

This  is  an  extension  of  Eng.  Pat.  8229  of  1889  (this 
Journal,  1890,  608),  Eng.  Pat.  18,517  of  1889  (this  Journal, 
1890,  1032),  and  Eng.  Pat.  5984  of  1891    (this  Journal, 
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1892,  345).  The  colouring  matters  produced  are  azo  dye- 
stuffs  containing  either  carboxyl  or  hj-droxyl  groups,  or 
both,  and  are  chiefly  of  value  as  they  are  capable  of  forming 
lakes  with  mordants.  For  the  production  of  these  dyestuffs 
the  diazo  compounds  of  the  following  amido-carboxyl  acids 
are  emploj-ed  :  o-,  m-,  and  p-amido-benzoic  acid,  o-  and  p- 
amido-salicylic  acid,  amido-jj-hydroxy-benzoic  acid,  amido- 
phthalic  acid,  amidosulphobenzoic  acid,  aniidosulphosalicylic 
acid,  amidosulpho-7?-hydroxybenzoic  acid,  and  amidosulpho- 
cresol  carboxylic  acid.  These  are  combined  with  various 
hydroxy-  or  carboxy -compounds,  such,  for  instance,  as 
phenol,  resorcinol,  salicylic  acid,  a-  and  y8-naphthol,  and 
certain  of  their  amido,  hydroxyl,  carboxyl,  and  sulphonic 
derivatives,  and  also  with  m-phenylene  and  m-tolylene 
diamine.  One  instance  may  be  given  of  the  method 
employed.  A  slightly  acid  solution  containing  18 '5  kilos, 
of  the  diazochloride  from  ;?(-amidc-benzoic  acid  is  allowed 
to  run  into  an  aqueous  solution  of  22  •  4  kilos,  of  ;8-naphthol- 
8-sulphonic  acid  and  10*6  kilos,  of  sodium  carbonate  at 
about  (f  C.  After  about  12  hours,  hydrochloric  acid  is 
added,  the  dyestuff  salted  out,  filtered  off,  and  washed  with 
brine  till  free  from  acid.  It  gives  yellowish-red  shades 
when  dyed  or  printed  on  wool  mordanted  with  chromium 
salts.  The  quantities  given  for  a  printing  paste  are  62 
kilos,  of  acetic  starch  tragacanth  thickening,  30  kilos,  of  a 
10  per  cent,  paste  of  the  dyestuff,  and  8  kilos,  of  chromium 
acetate  of  20^  B.— T.  A.  L. 


Production  of  New  Dyestuffs  derived  from  Amidonaph- 
thol-sulplionic  Acids.  G.  Pitt,  Sutton.  From  L.  Casselia 
and  Co.,  Frankfort-on-the-Maine,  Germany.  Eng.  Pat. 
14,993,  August  19,  1892. 
A:s  extension  of  Eng.  Pat.  16,699  of  1889,  Eng.  Pat.  19,330 
of  1890,  and  Eug.  Pat.  1742  of  1891  (this  Journal,  1890, 
935;  1891,  917  and  918),  describing  diazo  dyestuffs 
obtained  from  p-phenylene  diamine  by  diazotisation  and 
combination  with  the  various  amidonaphtholsulphonic 
acids  described  in  the  previous  specifications.  The  reaction 
is  carried  out  by  diazotising  acetyl-p-phenylene  diamine 
and  combining  it  with  one  molecule  of  a-naphthylamine, 
/3-ethoxy-a-naplithylamine,  or  amidonaphtholsulphonic  acid, 
saponifying  the  product,  diazotising  with  two  molecules  of 
sodium  nitrite,  and  combining  in  an  alkaline  solution  with 
7-arL-.idonaphtholsulphonic  acid.  The  resulting  compound 
dyes  unmordanted  cotton  a  deep  black.  In  Eng.  Pat.  7067 
of  18S9  (this  Journal,  1890,  385)  it  was  shown  that  in  most 
of  the  secondary  azo  compounds  obtained  from  a-naphthyl- 
amine that  the  latter  may  be  replaced  by  the  1  ■2-a-amido- 
naphthol  ether,  and  this  substance  can  also  be  used  for  the 
preparation  of  secondary  diamine  blacks.  The  7-amido- 
naphtholsulphonic  acid  may  be  replaced  by  the  mono-  or 
di-sulphonic  acids  of  1  •  8-amido-naphthol,  and  all  the 
colouring  matters  obtained  from  any  of  these  acids  may  be 
further  diazotised  and  combined  on  the  fibre. — T.  A.  L. 


Manufacture  of  New  Colouring  Matters.  C.  D.  Abel, 
London.  From  "  The  Actien  Gesellschaft  fiir  Anilin 
Fabrikation,"  Berlin,  Germany.  Eng.  Pat.  16,569, 
September  16,  1892. 
The  colouring  matters  are  obtained  by  combining  the 
tetrazo  compounds  of  tolidine  or  dianisidine  with  the  1  "S- 
amido-naphthol  sulphonic  acid  obtained  by  fusing  with  an 
alkali  the  a-naphthylamine  disulphonic  acid  of  Ger.  Pat. 
40,571.  The  process  may  be  varied  by  using  one  molecule 
of  the  tetrazo  compound  and  combining  it  with  two  molecules 
of  the  1  •  8-amidonaphthol  sulphonic  acid,  or  else  by  employ- 
ing only  one  molecule  of  the  acid  and  combining  the 
intermediate  compound  thus  obtained  with  one  molecule  of 
an  amine,  a  diamine,  phenol,  amidophenol,  or  their  sulphonic 
or  carboxylic  acids.  The  colouring  matters  are  said  to 
dye  unmordanted  cotton  blue  from  an  alkaline  or  a  neutral 
bath,  the  shades  from  dianisidine  being  rather  greener  than 
those  from  tolidine. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matters. 
H.  H.  Lake,  London.  From  K.  Oehler,  Offenbach  on- 
the-Maine,  Germany.     Eng.  Pat.  17,546,  October  1,  1892. 

Browx  and  orange  dyestuffs  for  cotton  are  obtained  by 
combining  the  tetrazo  compound  from  one  molecular  pro- 
portion of  tolylenediamine  sulphonic  acid — 

[1.2.4. 6]  CgH. .  CH3 .  XH„ .  SO3H .  XH,. 

with  one  molecular  proportion  of  7n-phenylenediamine,  or 
with  two  molecular  proportions  of  i8-naphthylamine. 

— T.  A.  L. 


Manufacture  of  Polyazo  Colouring  Matters,  derived  from 
Dioxydiphenylmethan  and  Condensation  Products  of 
Formic  Aldehyde  with  Benzidine,  Tolidine,  or  Dianisi- 
dine. C.  D,  Abel,  London.  From  L.  Durand,  Huguenin, 
and  Co.,  Bale,  Switzerland.  Eng.  Pat.  8511,  April  2'/, 
1893. 

According  to  Eng.  Pat.  9360  of  1892  (this  Journal  1892, 
809),  condensation  products  are  obtained  by  acting  with 
formaldehyde  on  benzidine,  tolidine,  or  dianisidine,  and 
these  compounds,  after  convertion  into  their  tetrazo 
derivatives,  combine  with  one  molecule  of  a  naphthylamine 
sulphonic  acid,  or  a  hydroxybenzoic  acid  to  form  an 
insoluble  intermediate  compound,  which,  as  it  still  contains 
a  free  diazo  group,  can  be  further  combined,  and  two 
molecules  of  such  intermediate  compounds,  either  the  same 
or  different,  will  combine  with  one  molecule  of  dihydroxy- 
diphenylmethane  to  form  the  so-called  polyazo  colouring 
matters  of  the  present  specification.  A  solution  containing 
21  "8  kilos,  of  the  condensation  product  of  tolidine  and 
formaldehyde  is  diazotised  by  means  of  40  kilos,  of  hydro- 
chloric acid  (21"  B.)  and  7  kilos,  of  sodium  nitrite,  and 
poured  into  300  litres  of  water,  containing  7  •  5  kilos,  of 
salicylic  acid  and  60  kilos,  of  30  per  cent,  caustic  soda. 
The  intermediate  compound,  which  forms  in  about  2 — 3 
hours,  is  a  deep  brown  precipitate,  which  is  added  to  a 
solution  of  5  kilos,  of  dihydroxydiphenylmethane  and 
5  kilos,  of  caustic  soda  in  200  litres  of  water.  The  colour- 
ing matter  separates  as  a  reddish  brown  precipitate,  and  is 
filter-pressed  and  dried.  It  dyes  unmordanted  cotton  yellow 
and  dissolves  in  sulphuric  acid  with  a  reddish-violet  colour, 
and  is  partially  decomposed  by  heating  with  soda  lye  with 
evolution  of  formaldehyde.  The  intermediate  compound 
obtained  as  above  is  added  to  10  kilos,  of  dihydroxydi- 
phenylmethane and  10  kilos,  of  caustic  soda  in  400  litres 
of  water,  and  after  some  time  there  is  added  the  diazo 
solution  from  4-6  kilos,  of  aniline,  15  kiljs.  of  hydrochloric 
acid,  and  3*5  kilos,  of  sodium  nitrite.  The  mixture  becomes 
lemon-yellow  when  the  triazo  colouring  matter  is  formed. 
This  is  scarcely  soluble  in  hot  water  and  is  used  preferably 
as  a  paste,  and  djes  unmordanted  cotton  yellow. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

Manufacture  of  Pyroxylin .    W.  D.  Field.     J.  Amer. 
Chem.  Soc.  1893,  15,  140. 

Sec  under  XXI.,  page  708. 


PATEXTS. 


The  Manufacture  of  an  Improved  Composition  for  Water- 
proofinn   and    other  Purposes.      W.    Baker,    Downham 
Market.     Eng.  Pat.  22,175,  December  3,  1892. 
See  under  IX.,  page  692. 
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Jmproi'cmevts  in  Steam  Vnlcanising  Woollen  Waterproof 
J'ahrir.s  for  (iarments.  S.  W'ieucr,  Salford.  P^iig.  Put. 
14,012,  August  :{,  1893. 

Tins  in  volition  refers  to  the  vuleiiiii.sing  of  woollen  water- 
proof fiibrics  with  steam,  in  which  j)roccss  the  cloth  is 
liiible  to  be  affected  by  the  steam.  In  order  to  prevent 
this,  the  cloth  is  inserted  into  a  smaller  cylinder  or  drum 
provided  with  an  air-valve,  and  this  cylinder  is  placed  in 
the  steam  vulcanising  chamber,  where  it  is  subjected  to 
and  vulcanised  by  the  heat  of  the  steam  without  the  latter 
having  access  to  it. — C.  O.  W. 


YI -DYEING,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

Decomposition  of  Alkaline  Aluminates  by  Carbonic  Acid. 

:M.  a.  Ditte.  Compte.  rend  116,  38G— 388. 
When  potassium  carbonate  is  added  drop  by  drop  to  a 
solution  of  an  alkaline  aluminate  a  clo  udiness  is  produced, 
which  at  first  disappears  on  shaking.  As  more  potassium 
carbonate  is  added,  a  permanent  precipitate  is  formed. 
The  carbonate  decomposes  the  aluminate,  and  an  unstable 
aluminium  carbonate  results,  which  unites  with  potassium 
carbonate  to  form  a  double  carbonate,  represented  (when 
potassium  aluminate  is  used)  by  the  formula — 

oCOo,  3K2O,  2AI.O3 

Potassium  hydroxide  is  produced  at  the  same  time,  and 
this  is  capable  of  decomposing  the  double  salt,  thus 
bringing  about  an  inverse  reaction  whereby  potassium 
carbonate  and  aluminate  are  regenerated. 

If  the  aluminate,  containing  a  slight  excess  of  alkali,  be 
subjected  to  the  slow  action  of  carbon  dioxide,  the  free 
alkali  present  prevents  precipitation  of  the  double  carbonate. 
After  a  short  time  the  aluminate  is  decomposed  by  water 
and  crystals  of  hydrated  alumina,  ALO3.3H2O  separate 
out. 

If  a  current  of  carbon  dioxide  is  passed  through  an 
aluminate  solution  containing  a  slight  excess  of  alkali,  after 
some  time  a  deposit  of  the  double  carbonate  mixed  with 
hydrated  alumina  is  formed.  On  stopping  the  current, 
shaking  the  vessel,  and  allowing  to  stand  for  some  hours, 
the  double  carbonate  is  decomposed,  and  only  the  alumina 
crystals  remain  undissolved. 

When  there  is  present  a  considerable  excess  of  alkali, 
only  the  double  carbonate  is  precipitated,  the  large  excess 
of  caustic  alkali  preventing  the  formation  of  the  alumina 
crystals. 

The  same  result  is  obtained  if  potassium  carbonate  is 
first  added  until  the  precipitate  just  becomes  permanent, 
and  then  COo  is  passed  through  for  some  time.  But  if  the 
amount  of  CO2  is  insufiicient,  the  crystals  also  come 
down. 

It  appears  then  that  the  result  of  passing  CO;  into 
solutions  of  alkaline  aluminates  containing  excess  of  alkali 
depends  on  the  amount  of  this  excess,  the  alumina  crystals 
being  formed  when  the  amount  of  alkali  is  small,  while  on 
increasing  the  alkali  a  deposit  of  the  double  carbonate  of 
aluminium  and  potassium  is  obtained. — E.  B.  B. 


Dyeing  Sand  zvith  Azo-Colouring  Matters.     R.  Mohlau. 
Zeits.  ang.  Chem.  1893,  255. 

For  experimental  purpose?  in  h.vdraulic  engineering  it  was 
desirable  to  employ  sand  of  various  colours,  which  colours 
should  resist  the  action  of  water  and  friction  fairly  well. 
All  attempts  to  precipitate  inorganic  colours,  such  as 
Prussian  blue,  chrome  yellow,  &c.  in  the  pores  (fissures) 
of  the  quarz-particles  failed,  probably  owing  to  the  extreme 
fineness  of  the  pores.  It  was  found,  however,  that  the 
naphthol-azo-colours,  which  were  insoluble  in  water,  could 
be  fixed  satisfactorily  on  quarz.     The  sand  was  dyed  for 


oxample  a  red-orange  with  brnzene-azo-y3-naphthol  in  the 
foUowmgway:  — I  kilo,  of  finely-powdered  8-naphthol  was 
dissolved  with  rather  more  than  its  equivalent  of  caustic 
soda  m  25  litres  of  water.  100  kilos,  of  sand  were  slowly 
stirred  into  this  solution,  followed  by  the  requisite  quantity 
of  diazo-Iienzene  chloride.— K.  K.  M. 


PATENTS. 

Machines     for 


Improvements  in  Machines  for  Printing  Fabrics 
W.  Pickup  and  W.  Knowles,  Pendleton.  Y.nr.  Pat  8908 
May  li,  1892. 

This  invention  relates  to  machines  for  printing  scarves 
shawls,  &c.  with  an  intermittent  roller.  One  end  of  the' 
printing  roller  is  keyed  to  a  bush  having  a  shoulder  or 
flange,  and  upon  this  bush  is  arranged  to  rotate  loosely,  or 
with  It  through  frictional  contact,  as  may  be  required,  a 
spur-wheel  in  gear  with  a  driving  wheel.  The  shoulder  or 
flange  end  of  this  wheel  bush  is  furnished  with  an  adjustable 
projection  or  finger,  adapted  to  be  operated  upon  by 
another  adjustable  projection  or  finger,  carried  by  a  bracket 
fixed  to  the  frame  of  the  machine.  When  the  printing 
roller  is  not  in  operation  the  spur-wheel  runs  loose  in  its 
bush,  and  the  finger  of  the  latter  is  in  contact  with  that  on 
the  bracket,  whilst  on  the  roller  being  raised  the  fingers 
become  disengaged  so  as  to  allow  the  spur  wheel  to  take 
with  it  the  bush,  and  thus  rotate  the  printing  roller. 

— W.  E.  K. 


An  Improved  Process  for  the  Purification  of  Tannin, 
Dye,  and  other  Vegetable  Extracts.  J.  B.  F.  E.  Koy' 
Paris.     Eng.  Pat.  8604,  April  28,  1893. 

Heretofore  the  purification  of  tannin  and  dyeing 
extracts  has  been  eflfected  by  precipitating  a  portion  of  the 
valuable  material  by  a  metallic  oxide  or  some  organic 
precipitant,  it  having  been  found  that  the  objectionable 
impurities  in  a  tannin  or  dyeing  bath  are  always  removed 
by  the  first  stuffs  which  are  tanned  or  dyed  in  the  bath. 
The  researches  of  the  patentee  convince  him  that  the 
prejudicial  impurities  are  not  oxidation  products  "as 
generally  supposed,"  but  "  are  constituted  s^olely  by  oxides 
of  iron,  manganese,  and  sometimes  copper,  engaged  in  a 
combination  n-hich  is  singularly  stable  for  the  medium  in 
which  they  are  found."  The  removal  of  such  impurities  is 
effected  by  precipitation  with  potassium  or  sodium  ferro- 
cyanide  in  the  proportion  of  from  200  to  600  grms.  to  the 
hot  extract  resulting  from  1  ton  of  spent  wood. — A.  G.  B. 


VII -ACIDS.  ALKALIS.  AND  SALTS. 

Twenty-Ninth  Annual  Report  on  Alkali,  ^c  Works  by 
the  Chief  Inspector.  Proceedings  during  the  Year  1892 
presented  to  the  Local  Government  Board  and  to  the 
Secretary  for  Scotland.     1893.     lid. 

The  number  of  works  registered  in  England  and  Ireland 
was  910,  and  in  Scotland  (for  which  a  separate  report  is 
presented)  there  were  137.  These  numbers  differ  but 
little  from  ihose  of  recent  years.  In  the  report  for 
England  and  Ireland  a  table  is  given  showing  the  number 
of  alkali  works  and  other  works  registered  in  each  of  the 
seven  divisions  into  which  the  countries  are  divided  for  the 
purposes  of  inspection,  and  another  table  showino-  the 
number  of  separate  processes  of  manufacture  under  inspec- 
tion in  these  works;  a  third  table  sho-vs  the  number  of 
visits  paid  by  inspectors  and  the  number  of  tests  made  of 
escaping  gases.  The  following  table  shows  the  average  of 
all  the  tests  throughout  the  year,  a  separate  column  being 
given  to  each  district. 
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T-4:ble  of  the  Average  Amovxt  of  Acid  Gases  EscAPrxc  for  each  District. 


Dist.  II. 

Dist.  III. 
Cheshire, 
X.  Wales, 

Dist.  IV. 

East 

Dist.V. 

Dist.  VI. 
South- 

1 
Dist.  VII. ' 

Average. 

Dist.  I. 

Sub-Dist. 

Lan- 

west of 

Xorth  of 

cashire 
and 

1 

Ireland. 

and  part 
of  Lan- 
cashire. 

Widnes. 

Mid- 

and 

East  of 

England. 

York- 
shire. 

land. 

South 
Wales. 

England. 

1892 

1891.      1890. 

Hydrochloric  acid  in  cliimney 

0-070 

0-121 

0-060 

0-099 

0-065 

0-116 

0-103 

0-110 

0093 

0-081 

0-090 

grases.    Grains  per  cubic  foot. 

Hydrochloric   acid.      Amount 

0-830 

2-710 

1-440 

1-900 

1-590 

S-380 

1-260 

2-385 

1-937 

2-182 

1-950 

escapin,^  coniiiaved  with  that 

produced.    Per  cenf. 

Acid  ^ses  escai)insr  from  sul- 

1-000 

1-550 

1-410 

1-250 

1-120 

1-280 

1-390 

1-270 

1-284 

1-320 

1-2S0 

phuric  acid  chambers  ariveii 

as   SO3.     Gi-ains   per  cubic 

foot. 

Aciditv  of  chimneys  ?iyen  as 

0-950 

0-837 

0*780 

0-680 

0-510 

0-640 

,      0-960 

0-790 

0-768 

0-700 

0-700 

SO3.    Grains  per  cubic  foot. 

Acidity  of  gases  from  manure 

0-250 

0-160 

0-260 

0-560 

0-190 

0-250 

0-250 

0-255 

0-272 

0-326 

0-367 

works  given  as  SO3.    Grains 

per  cuhic  foot. 

The  limit  fixed  by  the  Alkali  Act  for  the  quantity  of 
hydrochloric  acid  allowed  to  escape  in  the  chimney  smoke 
of  alkali  works  is  0  •  2  grain  per  cubic  foot ;  from  the  first 
column  of  the  above  table  it  may  be  seen  that  the  actual 
amount  found  has  been  0-093  grain.  The  second  hori- 
zontal line  of  the  table  shows  the  amount  of  hydrochloric 
acid  found  to  be  escaping  compared  with  the  quantity  of 
acid  produced.  The  legal  limit  for  this  is  5  per  cent,  and 
the  actual  amount  found  is  1-937  per  cent.  The  legal  limit 
for  the  amount  of  acid  allowed  to  escape  from  the  chambers 
of  sulphuric  acid  works  is  fixed  at  4  grains  of  sulphuric 
anhydride  per  cubic  foot,  whilst  the  amount  actually  found 
to  have  escaped  is  equivalent  to  1-284  grain  of  sulphuric 
anhydride.  The  fourth  horizontal  line  states  the  amount 
of  acid  from  all  sources  found  in  the  smoke  of  the  chimneys 
of  alkali  works,  stated  in  terms  of  sulphuric  anhydride.  Xo 
legal  limit  has  been  fixed  for  this,  but  the  amount  has  been 
reduced  to  0-768  grain.  In  the  fifth  and  last  line  the 
acidity  of  the  gases  discharged  from  chemical  manure  works 
is  given,  and  it  will  be  seen  that  it  amounts  to  only  0-272 
grain  per  cubic  foot.  Formerly  the  whole  of  the  acid  gases 
from  these  works  escaped  into  the  air. 

Alkali  Works. — The  chief  inspector  referring  to  the 
union  of  the  principal  alkali  manufacturers  into  one  com- 
pany says — "  A  wholesome  competition  has  been  established 
among  the  managers  and  the  directors,  having  the  detailed 
reports  before  them,  have  been  able  to  make  exact  com- 
parison between  the  different  systems  of  management  and 
working.  All  that  was  best  in  the  practical  details  of 
manufacture,  though  found  in  practice  possibly  in  one  of 
the  smaller  works,  has  been  adopted  in  all,  and  those  which 
were  proved  on  strict  comparison  to  be  wasteful,  have  been 
abandoned.  Thus  a  system  of  selection  has  been  carried 
on,  which  has  operated  more  rapidly  and  by  a  less  painful 
method  than  nature's  process  of  the  survival  of  the 
fittest." 

The  gradual  decrease  in  the  manufacture  of  soda  by  the 
Leblanc  process  which  has  been  taking  place  for  several 
years  owing  to  the  competition  by  the  ammonia-soda  process 
still  continues.  The  amount  produced  by  each  process  is 
shown  in  the  following  table : — 

Salt  Decomposed  ix  the  Leblaxc  axd  Asimoxia-soda 
Processes  (ixclcdixg  Scotland). 


1892. 

1891. 

1890. 

Leblanc  process 

Ammonia-soda 

Tons. 
519,593 

304,897 

Tons. 
567,863 

278,528 

Tons. 
602,769 

252,260 

Total 

824,490 

846,391 

855,029 

The  vitality  of  the  Leblanc  process  depends  chiefly  on 
its  important  bj'-produots  bleaching  powder  and  chlorate 
of  potash.  Two  new  works  have  been  built  to  carry  on 
this  process,  one  at  Irvine  in  Scotland  and  the  other  at 
Felling-on-Tyne.  In  the  meantime  continued  efforts  are 
made  to  produce  chlorine  in  connection  with  the  ammonia- 
soda  process,  and  Messrs.  Brunner,  ^lond,  and  Co.,  at 
Winnington,  are  now  working  a  large  bleaching  powder 
plant,  but  it  is  too  early  to  report  as  to  its  commercial 
success.  The  growth  of  the  manufacture  of  soda  by  the 
ammonia-soda  process  will  be  further  extended,  as  two  large 
works  have  been  started  during  the  last  year  and  are  now 
in  full  operation,  and  another  large  work  is  in  course  of 
erection  by  the  United  Alkali  Company,  near  Fleetwood. 

Efforts  are  being  made  in  another  direction  to  modify  the 
present  Leblanc  method  of  making  soda,  and  an  extensive 
plant  has  been  erected  at  Bristol  for  carr3ang  out  a  process 
suggested  by  Mr.  Gossage,  by  which  the  carbonate  of  soda 
is  produced  from  the  sulphate  without  the  intervention  of 
lime.  The  sulphate  is  reduced  by  the  aid  of  coal  in  an 
ordinary  black  ash  revolver,  and  after  lixiviation,  the  sodium 
sulphide  liquors  are  acted  on  with  carbonic  acid  from  a 
limekiln.  Bicarbonate  of  soda  as  in  the  ammonia-soda 
process  is  thus  obtained,  and  all  the  sulphur  is  recovered  as 
sulphuretted  hydrogen,  whilst  by  avoiding  the  use  of  lime 
there  is  no  sulphurous  tank  waste  formed. 

The  Nitric  Acid  Chlorine  Process.  —  Two  extensive 
works  have  been  this  year  erected  for  carrying  out  the 
production  of  chlorine  by  the  action  of  nitric  acid  on 
hj-drochloric  acid.  The  processes  are  similar  but  not 
identical,  and  it  would  be  premature  to  speak  decidedly 
on  the  result  of  this  enterprise.  One  work  is  at  Lostock 
Gralam,  in  Cheshire,  and  the  other  at  Kilwinning,  in 
Ayrshire. 

Sulphate  of  Ammonia  Works. — As  has  been  pointed  out 
in  previous  reports  special  interest  attaches  to  the  produc- 
tion of  ammonia  as  it  is  only  obtained  as  a  by-product  in 
other  industries,  and  has  not  yet  been  produced  commer- 

Amol"xt  of  Sulphate  of  Ammoxia  Produced  ix  the 
United  Kingdom. 


1892, 

1891. 

1S90. 

Tons. 
110,748 

11,000 

23,105 

4,973 

Tons. 
107,950 

6,290 

26,600 

2,766 

Tons. 
102.138 

5  064 

24,73C 
2,323 

Coke  and  carbonising 

works. 

Tot!il 

149,8-26 

143,606 

134,257 
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ciallj  by  any  direct  process.  The  increase  in  the  manu- 
fiictiire  of  sulphate  ot  ammonia  (hirinf^  the  j)rcsent  year 
may  he  seen  from  the  following  table.  The  (limiuution  in 
that  made  in  shalu  works  as  compared  with  that  made 
in  former  years  is  due  to  the  slackness  of  the  paratlin  trade, 
caused  by  increasing  importation  of  foreign  oil. 

The  Alliuli,  iW.  Works  Jiif/iildtion  Act,  1892.— This  Act 
was  passed  in  the  last  Session  of  Parliament  to  amend  the 
Act  of  1881,  and  came  into  force  on  April  1st  1893.  l!y 
its  provisions  a  further  group  of  1.3  processes  is  brought 
nntler  sujjervision.  The  chief  inspector  points  out  that  it 
is  very  difficult  to  describe  all  the  various  processes  of 
manufacture  which  give  rise  to  certain  noxious  gases,  and 
if  at  any  time  the  list  can  be  made  complete  the  intro- 
duction of  new  processes  soon  lenders  it  imperfect. 
For  this  reason  it  was  found  advisable  to  amend  the  Act 
of  1881.  In  his  report  to  the  Chief  Secretary  of  Scotland 
he  further  remarks  : — "  It  is  much  to  be  regretted  that 
in  accordance  with  past  legislation  it  has  been  thought 
necessary  in  this  wii}-  to  name  speciallj'  every  process  of 
manufacture  to  be  included  under  the  Alkali  Act,  on 
account  of  some  noxious  gas  liable  to  be  discharged  from 
it.  It  would  have  seemed  on  many  grounds  preferable  to 
have  named  the  gases  themselves,  and  not  the  processes 
which  generate  them,  enacting  that  all  the  processes  of 
manufacture  from  which  such  gases  were  discharged  should 
come  under  inspection.  The  number  of  such  noxious 
gases  as  would  thus  be  named  is  only  seven,  while  the 
number   of    processes   which   generate   them   is   indefinite 


The  full  text  of  the  new  Act  is  given  in  the  report. 
Besides  bringing  certain  processes  under  the  Alkali  Acts 
it  gives  exemption  to  certain  small  salt  works  in  Scotland 
and  Ireland,  where  salt  is  refined  from  rock  salt,  and  upon 
which  the  annual  registration  fee  is  felt  to  be  a  heavy  tax. 
The  first  of  the  processes  nam  ,d  in  the  schedule  of  the  new- 
Act  is  the  recovery  of  sulphur  from  tank  waste.  The 
rapid  adoption  of  Chance's  method  following  its  introduc- 
tion in  the  year  1888  did  not  give  time  for  manufacturers 
to  observe  and  avoid  each  others  mistakes,  and  at  first 
much  nuisance  was  felt  near  works  owing  to  the  escape  of 
sulphuretted  hydrogen.  The  points  of  danger  are  now 
well  understood  and  carefullj-  watched,  and  the  presence  of 
sulphuretted  hydrogen  is  no  longer  perceived.  The  four 
processes  next  named  in  the  schedule  are  for  the  produc- 
tion of  barium  and  strontium  compounds,  antimony 
sulphide  and  bi-sulphide  of  carbon.  In  all  these  processes 
there  is  danger  of  the  escape  of  sulphuretted  hydrogen. 
The  next  on  the  list  are  Venetian  red  works.  In  such 
works  the  practice  has  been  to  allow  the  acid  gases  driven 
off  by  the  roasting  of  sulphate  of  iron  to  pass  freely  away 
with  the  chimney  gases,  but  in  some  cases  they  have  been 
led  to  wash-towers  where  a  large  proportion  of  the  acid 
dissolving  in  the  water  is  condensed.  At  one  work  the 
gases  pass  into  a  sulphuric  acid  chamber  and  are  thus 
utilised.  It  may  be  expected  that  now  a  much  larger 
proportion  of  the  acids  discharged  from  Venetian  red 
works  will  be  kept  from  pointing  the  atmosphere.  The 
works  next  mentioned  in  the  schedule  are  those  for  the 
smelting  of  sulphate  of  lead  deposited  in  the  sulphuric  acid 
chambers  of  alkali  and  other  works.  Frequently  this 
sulphate  of  lead,  still  moist  \vith  sulphuric  acid,  has  been 
thrown  on  to  the  bed  of  an  open  reverbatory  furnace,  the 
smoke  from  which  passing  into  a  low  chimney  has 
deluged  the  neighbourhood  with  acid  gases.  It  is  not  too 
much  to  require  that  either  by  washing  the  sulphate  of 
lead  the  free  acid  shall  be  removed  before  it  is  thrown 
into  the  furnace,  or  that  by  passing  the  gases  through  a 
wash-tower  they  shall  be  cleansed  from  acid  before  reaching 
the  chimney. 

Next  in  order  are  the  arsenic  works.  These  are  of  two 
kinds,  .hose  for  the  preparation  of  arsenious  acid,  and  those  in 
which  arsenic  acid  is  made  by  oxidising  arsenious  acid  with 
nitric  acid  or  a  nitrate.  About  5,000  tons  of  arsenious  acid, 
the  white  arsenic  of  commerce,  are  manufactured  yearly.  It 
is  obtained  by  roasting  arsenical  ores  commonly  containing 
also  sulphur,  iron,  tin,  and  copper.  A  mineral  of  this  kind 
called  mundic  is  largely  worked  in  Cornwall,  and  is  roasted  in 
reverberatory,  revolving,  or  rotating  furnaces.    The  arsenic 


and  sulphur  are  oxidised  and  driven  off  as  arsenious  acid 
and  sulphurous  acid,  and  the  arsenious  acid,  commercially 
called  arsenic  or  white  arsenic,  is  collected  in  the  flues  and 
settling  chambers  provided  for  the  puipose.  The  sulphurous 
acid  passes  up  the  chimney.  The  arsenic  thus  collected 
is  discoloured  by  the  dust  and  smoke  of  the  fire,  and  is 
called  "  arsenic  toot."  It  contains  about  90  jier  cent,  of 
arsenic,  and  is  purified  by  re-subliming  in  a  refining  furnace 
where  only  coke  or  anthracite  is  burnt.  The  vapour  from 
this  condenses  in  brick  chambers  and  long  flues.  In  some 
cases  a  wash-tower  is  added,  but  these  are  not  general. 
The  condensation  in  the  chambers  and  flues  is  large,  but 
never  complete,  and  the  remainder  passes  out  by  the 
chimney,  and  is  dispersed  over  the  adjoining  land  so  as  often 
to  injure  herbage  and  poison  cattle  that  browse  on  it.  This 
has  frequently  been  a  source  of  litigation  for  alleged  damage. 
The  proposal  to  include  arsenic  woiks  under  the  Act  has 
given  general  satisfaction.  As  some  of  the  works  had  been 
voluntarily  placed  under  inspection  before  the  passing  of 
the  new  Act,  the  chief  inspector  is  able  to  give  some  figures 
illustrative  of  the  present  condition  of  the  works,  and  the 
result  of  some  of  the  attempts  made  to  arrest  the  last  traces 
of  arsenic.  The  flues  for  collecting  the  arsenic  are,  in  many 
of  the  works,  very  extensive ;  several  are  over  500  ft.  in 
length,  and  in  one  work  the  length  is  1,1  C3  ft.,  and  there 
are  also  chambers  with  a  capacity  of  1G,000  cubic  ft.,  whilst 
another  work  has  chambers  of  14,160  cubic  ft.  capacity.- 
The  following  table  gives  the  result  of  tests  made  in  .the 
chimneys  of  12  of  the  works  :  — 


Arsenious  Acid  in  the  Air 
of  Chimney. 

Arsenious  Acid  in  the  Air 
of  Chimney. 

Grains  per  Cubic  Foot. 
1-50 

Grrains  per  Cubic  Foot. 
0-10 

0-22 

0-11 

0-40 

7-40 

0-10 

0-50 

3-00 

1-45 

0-11 

0-10 

The  chief  inspector  adds  that  in  the  case  of  the  chimney 
showing  7  "40  grains  of  arsenious  acid  per  cubic  foot  of  air, 
the  amount  has  been  reduced  recently  to  0-20  grain  by 
the  erection  of  a  condenser.  Another  table  is  given  show- 
ing a  great  reduction  of  arsenic  escaping  by  the  chimney,, 
at  woiks  where  very  long  flues  and  large  chambers,  or  con- 
densers, filters,  or  washers,  have  been  introduced. 


Amoimt  of  Arsenious  Acid 

found  escaping  where 
Condensers  are  employed. 

Amount  of  Arsenious  Acid 

found  escaping  where 
Condensers  are  employed. 

Grains  per  Cubic  Foot. 
0'025 

Girains  per  Cubic  Foot. 
0-050 

0-015 

0-020 

0-020 

0-035 

0-500 

0-040 

0-015 

0-085 

O-035 
0-050 

Average...  0-073 

0-055 

The  condensers  that  have  as  yet  been  tried  are  various- 
forms  of  water-towers.  The  report  points  out  that  the  use 
of  water  for  this  purpose  is  not  very  suitable,  as  its  power 
to  remove  finely -divided  solid  matter  is  not  great ;  and 
further,  that  it  leads  to  a  poisoning  of  the  streams  into  which 
the  water  discharges.  Fortunately  a  dry  condenser  is  more 
effective  and  much  cheaper  than  a  wet  one.  The  form  of 
chamber  that  will  probably  be  found  to  be  most  suitable 
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will  be  a  small  one  of  about  6  to  10  ft.  square  by  10  ft. 
high,  filled  with  common  broom,  furze,  brushwood,  straw, 
&c.  This  would  rest  on  horizontal  bars.  As  the  smoke 
rises  through  the  broom,  &c.  the  arsenic  would  be  caught 
and  deposited  upon  it  chiefly  at  the  bottom  of  the  stack. 
Besides  the  arsenic,  however,  a  nuisance  is  caused  in  the 
roasting  of  mundic  b}-  the  sulphurous  acid  that  escapes  by 
the  chimneys.  Some  of  the  tests  quoted  in  the  report  are 
rer}-  high,  in  one  case  as  much  as  7  •  92  grains  of  SO3  per 
cubic  foot  of  chimney  gas.  This,  to  a  great  extent,  may  be 
removed  by  means  of  a  wash-tosver.  In  the  case  of  the 
work  showing  7  •  9  grains  of  S0_;  per  cubic  foot,  the  intro- 
duction of  a  wash-tower  has  reduced  the  acidity  to  2-98 
grains. 

lleferring  to  the  works  in  which  arsenic  acid  is  made 
by  the  oxidising  action  of  nitric  acid  or  nitrates,  the 
cause  of  air-pollution  in  this  case  is  not  due  to  arsenical 
fumes,  but  to  the  escape  of  the  mixed  vapours  of  nitric 
and  nitrous  acids  that  are  generated.  These  may  be 
arrested  by  reconversion  into  nitric  acid  and  collected  for 
further  use.  To  this  end  air  with  steam  is  admitted  and  the 
mixed  gases  caused  to  traverse  columns  packed  with 
hard  coke  or  pumice.  Xitric  acid  of  sp.  gr.  1-310  is  col- 
lected at  the  bottom.  Clause  9  of  the  schedule  refeis  10  a 
similar  use  of  nitric  acid  in  the  manufacture  of  salts  of  iron, 
and  the  same  means  may  be  taken  to  arrest  the  nitrous 
fumes. 

Clause  10  of  the  schedule  refers  to  various  processes  in 
which  muriatic  acid  is  produced  otherwise  Ihan  by  the 
actiois  of  rulphuric  acid  upon  the  chlorides  of  potash  or 
soda,  and  which  therefore  did  not  come  within  the  scope  of 
the  Act  of  1881.  An  important  instance  of  this  kind  is  the 
process  of  Turner,  described  in  the  report  for  1891  (this 
Journal,  1892,  683),  for  the  recovery  of  the  muriatic  acid 
from  galvanisers'  dippings.  Clause  11  relates  to  works 
where  muriatic  acid  gas  is  used  for  the  separation  of  silk 
or  woollen  fibre  from  vegetable  fibre.  In  these  works,  in 
order  to  separate  cotton  threads  from  woollen  rags,  the 
mixed  articles  are  placed  in  chambers  and  there  exposed  for 
some  hours  to  the  action  of  dry  hydrochloric  acid  gas. 
The  cotton  becomes  carbonised  whilst  the  wool  remains 
unatticked.  By  beating  and  shaking  the  carbonised  cotton 
dust  is  removed.  The  nuisance  liable  to  arise  in  this 
process  is  the  escape  of  hydrochloric  acid  on  opening  the 
chambers.  The  evil  is  easily  combated  by  drawing  the 
residual  teases  from  the  chambers  through  wash-towers. 

Clause  12  of  the  schedule  refers  to  works  for  the  distil- 
lation of  gas-tar,  or  where,  for  other  purposes,  it  is  highly 
heated ;  and  the  last  clause  of  the  schedule  brings  zinc 
works  under  the  supervision  of  the  Act.  In  the  last-men- 
tioned class  of  works  nuisance  is  caused  by  the  sulphurous 
acid  thrown  into  the  air  in  the  roasting  of  blende,  and  by 
the  escape  of  oxide  of  zinc  as  an  impalpable  powder, 
caused  by  the  oxidation  of  an  uncondensed  portion  of  the 
metallic  zinc  vapours  that  escape  into  the  air. 

Dangerous  or  Injurious  Trades. — In  cases  where  occupa- 
tions are  known  to  be  dangerous  or  injurious  to  the  workers 
a  provision  is  made  in  the  Factory  and  Workshop  Act 
1891.  whereby  such  occupations  can  be  brought  under  its 
provisions.  Accordingly,  by  a  notice  issued  from  the  Home 
Office  on  the  27th  December  last,  henceforth  alkali  and 
other  chemical  works  will  be  under  the  provisions  of  that 
Act.  Under  it  "  special  powers  are  given  on  behalf  of  the 
safety  and  comfort  of  the  workpeople,  extending  to  the 
fencing  of  machinery,  the  protecting  of  dangerous  places, 
as  tanks,  furnaces,  &c.,  and  that  which  is  the  most  difficult 
of  all — the  protecting  of  the  workman  against  himself.  In 
many  factories  it  has  been  customary  to  provide  respirators 
and  special  clothing  for  the  men,  but  it  is  difficult  to 
persuade  them  to  use  them." 

The  bleaching-powder  packers  prefer  to  use  a  home- 
made respirator  consisting  of  several  folds  of  damp  flannel 
rather  than  any  other  that  has  been  offered.  "  I  have  often 
spoken  to  the  packers  on  their  coming  out  of  a  chamber 
where  they  had  been  working.  They  complained  only  of 
temporary  irritations  such  as  passed  off  on  breathing  fresh 
air  again,  and  rather  boasted  of  the  number  of  years  during 
which  they  have  been  employed  at  the  work."  It  is  with 
difficulty   that  the   salt-cake  men   when  drawing  the   hot 


charge  from  the  furnace  and  wheeling  it  away  in  an  open 
barrow  can  be  brought  to  prevent  the  escape  of  hydrochloric 
acid  from  the  charge  by  sprinkling  over  it  some  cold  salt- 
cake,  and  thus  protect  themselves  from  inhaling  the  gas. 

The  chief  inspector  points  out  that  already  much  has 
been  done  under  the  inspection  provided  by  the  Alkali  Act 
to  protect  the  workers,  and  instances  the  removal  of  free 
chlorine  from  the  bleach  chambers  before  the  packers  enter 
them,  and  also  the  marked  improvement  brought  about  in 
chemical  manure  Morks,  where  in  old  time  the  mixture  of 
sulphuric  acid  with  ground  mineral  phosphate  was  made  in 
open  shallow  tanks,  and  the  men  working  at  the  mixture 
with  long  rakes  were  exposed  to  torrents  of  acid  steam 
charged  with  fluorine  compounds.  This  is  now  all  changed. 
The  mixing  is  done  in  closed  boxes,  the  stirring  is  by 
machinery,  and  the  gases  are  drawn  away  and  passed  to  a 
wash-tower. 

Xext  in  the  report  follows  a  series  of  tables,  which  the 
chief  inspector  is  able  to  give  through  the  courtesy  of  the 
United  Alkali  Co.,  showing  the  number  of  operatives  in  the 
alkali  works  of  Widnes,  the  number  of  men  employed  in 
the  various  departments,  the  number  of  hours  of  labour,  the 
rates  of  wages  paid,  and  the  relative  mor'ality  ;  and,  through 
the  kindness  of  Mr.  Alexander  Chance,  tables  of  the  vital 
statistics  of  those  employed  in  the  works  of  the  Oldbury 
Alkali  Company.  So  far  as  these  statistics  go,  they  support 
the  statements  of  those  most  familiar  with  alkali  works, — 
that  the  health  and  longevity  ol  the  operatives  in  them 
compare  favourably  with  those  of  the  general  population 
elsewhere. 

Black  Coal  Smoke. — Although  this  source  of  aiivpollution 
does  not  come  within  the  scope  of  the  Alkali  Act,  yet  its 
effects  are  so  constantly  pressed  upon  the  attention  of  the 
inspectors  that  they  cannot  ignore  it.  There  are  two  factors 
of  evil  in  the  smoke,  firstly,  the  sulphurous  acid  arising 
from  the  burning  of  the  sulphur  in  the  coal,  and  secondly, 
the  black  unburnt  carbonaceous  matter.  No  practical 
remedy  has  yet  been  devised  for  the  former  evil,  but  the 
second  one  may  be  more  easily  attacked.  In  the  chief 
inspector's  report  for  1888  (this  Journal,  1889,  664—667)  an 
account  was  given  of  experiments  undertaken  in  this  cause, 
and  tests  of  the  smoke  from  52  furnaces  taken  in  different 
parts  of  the  country  where  various  kinds  of  coal  were  burnt, 
and  in  different  forms  of  furnaces,  were  detailed.  The 
analyses  of  the  gases  of  combustion  showed  great  differences 
in  the  proportions  of  air  admitted,  and  in  all  cases,  even 
when  the  smoke  was  blackest,  there  was  an  excess  of  air. 
The  imperfect  combustion  therefore  arose  not  from  want  of 
air,  but  from  failure  to  use  it  properly.  As  has  been  often 
pointed  out,  there  must  be,  firstly,  a  sufficient  supply  of  air ; 
secondly,  that  air  must  be  brought  in  contact  with  the  fuel, 
both  solid  and  gaseous  ;  and  thirdly,  the  mixture  of  air  and 
gases  must  be  kept  for  a  sufficient  length  of  time  at  a 
temperature  of  incandescence  in  order  to  produce  complete 
combustion.  In  hand-fed  furnaces  the  supply  of  fuel  is 
intermittent,  whilst  that  of  air  is  constant,  and  the  due 
proportion  between  the  two  cannot  be  maintained.  This 
points  to  the  necessity  of  using  mechanical  stoking,  and  of 
late  years  such  machines  have  been  simplified  and  their 
general  construction  modified,  so  that  they  stand  the  wear 
and  tear  of  constant  use  better  than  the  first  machines  of  the 
kind,  and  "  it  may  with  confidence  be  asserted  that  consumers 
of  coal  in  almost  all  kinds  of  furnaces  have  it  now  in  their 
power  to  conform  with  the  requirements  of  the  Public 
Health  Act,  and  prevent  the  discharge  of  black  smoke  from 
their  chimneys."  An  instance  is  quoted  of  a  row  of  .50 
large  Lancashire  boilers  each  with  two  furnaces,  and  an 
equal  number  of  furnaces  applied  to  other  purposes,  making 
in  all  200  fires,  the  smoke  from  which  was  poured  until 
recently  in  black  clouds  from  four  chimneys.  The  intro- 
duction of  mechanical  stokers  has  now  rendered  the  smoke 
colourless  and  only  fully  burnt  gases  are  sent  into  the  air. 
As  regards  economy  it  is  estimated  that  a  saving  of  about 
10  per  cent,  has  been  effected  in  the  cost  of  the  fuel  used, 
probably  not  through  the  quantity  of  fuel  consumed  being 
lessened  but  through  a  cheaper  kind  of  fuel  being  used 
efficiently  in  mechanical  stoking.  During  the  past  year  the 
chief  inspector  has  devoted  much  time  to  a  continuation  of  the 
smoke  tests,  applying  them  to  some  of  the  various  systems  of 
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firiiifi  eoinniouly  met  with.  The  results  are  fjiven  in  a 
talmliiled  t'onn.  It  is  httiied  tliut  tlic  puhlii'iition  of  these 
analyses  \vill  induce  coal  consumers  to  undertake  similar 
tests  with  a  view  to  ascertain  the  conditions  of  their  furnaces 
as  repirds  due  admission  of  air  and  the  method  of  its 
ai>plicati()n.  Often  such  an  analysis  has  pointed  out 
defects,  that  when  thus  known  were  easily  remedied. 

liliick  Smoke  from  Still  Works. — This  prohlcm  presents 
a  difHculty  from  the  fact  that  the  deposition  of  the  salt  upon 
the  bottoms  of  the  pans  interferes  much  with  conduction 
of  heat,  and  therefore  a  large  hot  fire  cannot  be  maintained 
under  the  pans,  as  they  would  tliereb}-  be  rapidly  destroyed. 
Hut  without  a  bright  heat,  the  whole  of  the  carbonaceous 
matter  of  the  coal  cannot  be  burnt.  A  plan  of  a  furnace 
devised  by  Mr.  William  Hlagg,  of  Winsford,  is  given,  which 
is  said  to  be  very  effective  in  diminishing  the  smoke.  The 
furnace  is  so  arranged  that  the  gases  from  the  fuel  become 
mixed  with  heated  air  in  a  liot  corner  of  the  furnace. 

Scotch  Works. — A  separate  report  for  these  works  is 
made  to  the  Chief  Secretary  for  Scotland.  Reference  is 
again  made  in  this  report  to  the  new  Act  of  1892,  and  a  list 
of  the  works  that  (vill  eome  under  it  is  given.  Of  these 
the  most  important  for  Scotland  are  the  tar  distilling  works. 
The  tar  as  received  from  the  gasworks  usually  carries  with 
it  a  quantity  of  ammoniacal  liquor,  and  therefore  at  the 
beginning  of  the  distillation  much  sulphuretted  hydrogen 
and  sulphide  of  ammonium  are  given  off,  causing  a  nuisance. 
Throughout  the  process  also,  and  especially  at  the  end  of 
it,  uncondensable  gases  escape,  which  are  a  cause  of 
nuisance  to  the  neighbourhood.  In  some  works  means  have 
been  taken  to  prevent  the  escape  of  these  noxious  gases, 
and  it  may  be  expected  that  now  other  works  will  do  the 
same.  The  chief  inspector  points  out  that  already  a 
difficulty  in  the  interpretation  of  the  Act  has  arisen.  In 
clause  12  of  the  new  schedule  the  words  "  gas  tar "  are 
used,  meaning  the  tar  produced  by  the  distillation  of  coal 
in  gasworks.  Does  this  include  tar  produced  in  shale  dis- 
tillation works  ?  This  tar  does  not  give  off  the  noxious 
compounds  of  sulphur  when  distilled,  but  in  some  works  it 
is  usual  to  mix  it  with  sulphuric  acid  to  separate  some  of 
its  basic  ingredients,  and  after  this  treatment  when  distilled 
it  gives  off  similar  offensive  compounds.  Had  the  Act 
specified  those  processes  in  which  sulphuretted  hydrogen 
was  generated  instead  of  mentioning  individually  certain 
processes,  this  difficulty  of  interpretation  would  not  have 
occurred. 

The  detailed  report  of  the  inspector  of  Scotland  is 
appended.  From  it,  it  will  be  seen  that  the  amount  of  salt 
used  in  the  manufacture  of  alkali  has  declined  about 
2|  per  cent.— from  46,240  tons  in  1891  to  44,361  tons  in 
1892  (these  figures  include  4,637  tons  used  in  copper  works 
in  1892).  This  is  owing  to  the  advance  of  the  ammonia- 
soda  process  in  England.  In  Scotland  there  are  no  works 
of  the  kind.  There  has  also  been  from  the  same  cause  a 
decrease  in  the  amount  of  pyrites  and  sulphur  burnt,  and 
the  decrease  in  the  amount  of  sulphuric  acid  made  is  also 
partially  due  to  the  slackness  in  the  manure  trade.  There 
has  been  a  continued  increase  in  the  production  of  sulphate 
of  ammonia. 

The  tests  of  the  chimney  gases  in  alkali  works,  &c.,  show 
that  the  average  acidity  of  the  gases  is  well  within  the 
limits  of  the  Act.— H.  S.  P. 


Description  of  Distilliny  Apparatus,  Machinery,  and  also 
Consumption  of  Steam,  in  the  Ammonia  Soda  Process. 
H.  P.  Fassbender.  Zeits.  ang.  Chem.  1893,  165—174. 
(See  this  Journal,  1893,  600—601.) 

The  loss  of  ammonia  in  the  different  phases  of  the  Ammonia 
Soda  process  is  shown  in  the  diagram  on  page  680,  which 
must  be  studied  in  connection  with  the  first  part  of  this 
paper,  abstract  of  which  appears  in  this  Journal,  1893,  601. 

Before  calculating  the  quantity  of  brine  required  for  a 
daily  make  of  10  tons  of  soda  ash,  the  author  accepts  the 
following  data  :  — 

(1.)  The  loss  of  soda,  as  dust,  &c.,  amounts  to  10  per 
cent.  OQ  the  soda  ash. 


(2.)  If  anhydrous  ammonia  be  passed  through  brine  till 
the  resulting  li(juor  contains  7  per  cent,  of  ammonia,  the 
original  volume  of  brine  will  have  increased  by  9  per  cent. 

(3.)  On  adding  annnoniacal  brine  to  fresh  brine,  or 
mother- liquor  to  water,  the  resulting  volume  is  equal  to  the 
sum  of  the  volumes  before  addition. 

(4.)  When  using  the  apparatus  described  further  on,  the 
gases  from  the  distiller,  after  condensation  in  the  ammonia- 
absorber,  will  occupy  about  1  cbm.  per  diem. 

(5).  The  moist  bicarbonate  passing  daily  through  the 
calcining  apparatus  contains  5  cbm.  of  water. 

(6.)  9  cbm.  of  wash-water  are  required  daily  in  the 
process  of  filtration. 

(7.)  The  purified  brine  contains  in  1  cbm.  307  kilos,  of 
sodium  chloride,  890  litres  of  water,  2-3  kilos,  of  ammonia 
as  ammonium  carbonate,  and  0-.j7  kilo,  of  ammonia  as 
ammonium  sulphate. 

(8.)   1    cbm.    of   mother-liquor,  after   dilution   with    the 

water  of  filtration,  contains  850  litres  of  water. 

For  a  daily  make  of  10  tons  of  soda  ash,  11  tons  of  soda 

11.000 
must  be  precipitated  as  bicarbonate  of  soda,  or  — po~  x 

17  =  3,52S"3  kilos,  of  ammonia  must   be  cDnverted  into 

aramoniutn   chloride.     Of  the   6    per  cent,    of   ammonia 

contained  in  ammoniacal  brine,  4*6  per  cent,  is  converted 

into  ammonium  chloride,  therefore,  3,528"3  kilos,  of  ammonia 

.3,528  "3 
correspond  to     '  .g      =  76'7  cbm.  of  ammoniacal   brine, 

containing  6  per  cent,  of  ammonia  =  00  x  7fi-7  kilos,  of    Kilos. 

ammonia =  4,602 

The  ammoniacal  brine  is  obtained  by  mixing  brine  of 
7  per  cent,  of  ammonia  with  about  11"3  cbm.  of  fresh  brine 
of  0*23  per  cent,  of  ammonia  =  11'3  x  2*3  kilos,  of  ammonia   =      26 

Ammonia  contained  in  the  7  per  cent,  ammoniacal  brine, 
therefore   =  4,576 

corresponding  to  -hjo"  =  65'3  cbm. 

Total  C  per  cent,  ammoniacal  brine  used,  therefore  11*3  +  65*3  = 
76 '7  cbm. 

The  65-4  cbm.  of  ammoniacal  brine  (7  per  cent.)  are 
derived  from  : — 

Cbm.  Kilos. 

(1.)  .56'3  fresh  brine  containing  56'3  x  307  kilos. 

salt =  17,2S4-1 

(2.)    5"1  increase  of  volume  =9  per  cent 

(3.)    4*0  condensation  of  gases  from  distillation. 

17,284-1 
Total 65 -4  at     „-.,  -  kilos,  salt  =  264-2  kilos 

DO    4 

Add 11-3  fresh  brine  con  taming  307  x  11-3  kilos. 

salt ^    3,469-1 

Yields. .. .    76-7  of  6  percent,  ammoniacal  brine  contain- 
ing salt =  20,753-2 

.      20.753-2 
or  1  cbm.  of  6  per  cent,  ammoniacal  brme  contains  '~fQ^^  =  2/0-6 

kilos,  salt. 

For  10  tons  soda-ash  are  required  therefore,  say  210  tons 
of  rock  salt. 

Of  fresh  brine  is  daily  required  : — 

Cbm. 
(1.)  For  the  7  per  cent,  ammoniacal  brine  from 

ammonia  absorber 56-3 

(2.)  For  dilution ^'^ 

Total '^7-6 

Litres  of  Water. 

67-6  cbm.  contain  890  x  67-6 =    60,164 

To  this  has  to  be  added  water  of  condensation    =     4,000 
And  wash  water  from  filters =     9,000 

73,164 
From  this  has  to  be  deducted  water  contained 
in  bicar'oonate =      5,000 

Therefore  water  in  mother-liquor =    68.164 

In  1  cbm.  of  mother  liquor  are  contained  850  litres  of 
water. 
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Loss  OF  AamoxiA. 


In  ammonlncal  brine  ss 

sulphate, 

0-05  percent.  NHj 


In  ammoulacal  brine 

free  or  as  carbonate, 

6  per  ceat.  NHj 


l< 


A-- 

'  I 
I 
( 
i 
I 
I 
I 
I 
I 
I 


tn  esit-gases  of  townrs  as  carbona  to-. 
0'6  per  cent.  NH3 


In  mother-liquor       In  mother-liquor 
-■  as  sulphate,  as  carbonate, 

0"05  per  cent.  NHj    0"9  per  cent.  NHg 


•^ 


In  mother-liquor     Absorbed  in  brine       In  wash--water  as  Absoibcl  PMCifi 

!i9  chloride,  as  carbamate.  carbonate.  as  sulphale, 

4-G  per  cent.  NHj    •OS  per  cent.  Nlij      0  17  yer  ctnt.  NH^       0'03  per  cent. NH 


f-^. 


I 
\ 
\ 

'  I 
I 
I 
t 


< 


In  mother-liquor        I""  mother-liquor  In  mother-liquor  In  bicarbonate 

as  sulphate  ^  carbonate,  as  chloride,  as  chloridel 

0-05  per  cent.  NH,     0"9  per  cent.  Nflj  4-52  per  cent.  XH3    O'OS  per  cent.  HH, 

I  I  ^  V 

/  ^'  .^wash-water  o,<H 

I  /  X        carbonate,       * 

/  /  x*^   0'8  per  cent.  Nil 

I  /  ^  t 

I  /  ,^  \ 


/        / 
/ 


I     / 


\ 
I 

In^ater  for  dissolving  salt 
,      as  carbonate, 
\0'25  per  cent.  NH3 
t 
\  I 


1  In  mother-liquor 

sulphate,  carbonate,  andohlorida 
H         5"5  per  cent.  NHi 

J  L.. 

I 

In  gas 

free  or  as  carbonate 

6"5  percent.  NHi 

I 


In  brine    ^ 
as  carbonate, 
0"2  per  cent.  Nlig 

\ 

I 
I 


In  brine 

as  sulphate, 

C05  percent,  NHj 


I 


r 

1 


ir  ammoniacal  brine 

as  sulphate, 
0*06  per  cent.  NHj 


In  ammoniacal  bnuc 

free  or  as  cartonate, 

6  per  cent.  NHj 


Aug.3i.i8tt3.]        THE  JOURNAL  OF  THE  SOCIETY  OE  OHEMIOAL  INDUSTKY. 


681 


G8,164  litres  of  wftter,   therefore,    correspond    to 


(58,164 


=    80*2,    or    say,    81    cbm.    of    mother-liquor,   contuiiiiug 

:iininonia  us  sulphiite  : — 

Kilos. 

(0-05  X  0*(»3)  X  7(!-7  X  in =      .  (IfSfl 

Amiiioniii  as  l)iciirl)oimte  ic!»  x  7(>'7  x  10  .     =      C1K)'3 
Ammonia  as  cliloridc  4T»2  x  7t!*7  x  10  ...     -    3,4(;<!'8i 


4,218-50 


•1,218-5  kilos,  of  ammonia  have,  therefore,  daily  to  be 
distilled  from  81  cbm.  of  mother-liijuor. 

In  calculatiiifj  the  (numtity  of  lime  required  for  distilling 
this  (|uantity,  the  author  assumes  that  ^  of  the  ammonium 
bicarbonate  contained  in  the  liquor  is  distilled  off  by  steam 
in  the  distilling  column,  and  that  only  ^  reaches  the 
distiller  as  monocarbonate.  About  25  kilos,  of  ammonia 
are  held  back  during  distillation  by  the  liquor  and  are  lost. 

The  ([uantity  of  lime  used  for  distilling  must  be  ecjuivalent 
to  the  following  quantity  of  ammonia : — 

Kilos. 

AiinnoDia  as  sulphate 61  -:j(! 

„    carbonate  i  Oini-S 138-06 

„    chloride   3,46(1-84 

Loss  in  distiller,  say 2.5-74 


Total 3,tiii2-00 


„,.  •  ■  3,692 

J  his  requires    -j::. — 


28  =  6,081   kilos,   of  CaO  as  an 

excess,  of  about  25  per  cent,  of  lime  should  be  used  = 
7,600  kilos,  of  pure  lime,  or  8,085  kilos,  of  94  percent,  lime, 
or  say  15,000  kilos,  of  94  per  cent,  limestone,  are  required. 

8,085  kilos,  of  lime  (94  per  cent.)  are  slaked  and  diluted 
to  about  a  volume  of  30  cbm.  Although  this  is  used  hot 
it  -will  condense  sufficient  steam  to  be  diluted  to  33  cbm., 
and  this  is  the  daily  quantity  of  milk  of  lime  which  has 
to  pass  through  the  distiller. — K.  E.  M. 


Description  of  the  Distilliny  Apparatus  and  Steam  Engines, 
with  Consumption  of  Steam,  in  Ammonia  Soda  Works. 
H.  P.  Fassbender.     Zeits.  ang.  Ohem.  1893,  224—229. 

The  chief  endothermic  and  exothermic  processes  occurring 
in  the  distilling  of  the  mother  liquors  for  recovery  of 
ammonia  have  been  investigated  by  the  author  and  their 
numerical  values  may  be  stated  approximately  in  the 
following  table.  Of  course,  some  assumptions  have  to  be 
made  (which  have  been  detailed  in  the  original  paper),  bat 
these  assumed  conditions  agree  pretty  closely  with  those 
obtaining  in  the  works. 

Table  No.  1. 


3,375  litres   of  mother-liquor  heated 

from  16°  to  116°:  3,375  x  100  x  0-95. 
3,375    litres  of  mother-liquor  heated 

from  2.5°  to  116°:  3,.375  x  91  x  0*95. 
1,375  litres  of  milk  of  lime  heated  from 

90°  to  116°:  l;575  x  26  x  0-95. 
345  litres  of  condensed  water  heated 

from  60°  to  116°  :  345  x  56  x  1. 
17,577  kilos,  of  ammonia  distilled  off. . 

In  the  liquor  (see  4)  there  are  con- 
tained—^" =-28-S  kilos.  XH3  in  the 

form  of  monoammoniura  carbonate. 

44 
which  equals  28-8  x  7^  =  74-5  kilos. 

CO2 ;  7.  of  the  XH3  enters  the  stills 

9 
as  normal  carbomite,  therefore,  :r^  x 

74-5  =  67  kilos.  CO2  have  to  be  vola- 
tilised :  67  X  127  


320,625 


a3,963 
19,320 

87,885 


291,769 
.33,963 


19,320 

87,885 


8,509 


To  be  deducted  are— 
Calories  set    free    on    mixint;    the 
mother-liquor  with  milk  of  lime 
4*  X  0-95  (3,375  +  1,376). 

Calories  required 


The  temperature  rises  4°  C. 


The  minimum  (juantlty  of  steam  required  to  effect  the 
distillation  has  been  calculated  in  the  following  table  on 
the  assumption  that  1  kilo,  of  steam  of  1-5  atmospheric 
pressure,  the  condensed  water  of  which  is  supposed  to  have 
a  temperature  of  110^  gives  off  524  calories,  and  on  the 
further  assumption  thi«.t  the  stills,  having  a  cooling  surface 
of  about  600  square  meires,  condense  in  winter  1  kilo,  and  in 
summer  0-9  kilo,  of  steam. 

Taui.k  No.  2. 


A-^o--,     ,    ■       452-252 
4o2,2o2  calorics :      eoT  •  • 
024 

423.396 
42.3,390        „  ~-  . . 

600  sq.  m.  cooling  surface 


Winter.  |  Summer. 


808 


5-10 


l,4Gt  1,348 


On  comparing  this  theoretical  consumption  of  steam  with 
the  amount  of  steam  actually  supplied  for  the  process,  it 
was  found  that  a  plant  consisting  of  four  stills,  distilling 
column,  and  rectifier,  working  with  exhaust  steam  and  in 
vacuo  gave  off  2  -  2  kilos,  of  XH,  per  hour  for  every  kilo, 
of  steam  (in  spring).  (For  five  stills  the  consumption  of 
steam  may  be  a  little  smaller,  but  this  may  be  neglected 
here).     The  daily  production  of  4128*5  of  NH3  requires 

therefore,  22"  ~  ^^^^  kilos,  of  steam  per  hour.  Having 
regard  to  the  difference  noticed  in  winter  and  summer  it 
may  be  said  that  in  winter  1976  and  in  summer  18G0  kilos, 
of  steam  are  required  per  hour. 

The  difference  between  the  last  mentioned  quantities  and 
those  represented  by  Table  Xo.  2,  viz.,  512  kilos,  corresponds 
to  the  quantity  of  steam  condensed  in  the  cooling  vessel,  of 
which  by  far  the  greatest  part,  say  345  kilos.,  runs  back 
into  the  distilling  column,  whilst  the  smaller  quantity  passes 
into  the  absorber. 

Dimensions  of  the  Distilling  Apparatus. 

a.  Stills. — ^^'e  assume  two  sets  of  distilling  apparatus 
consisting  of  o  stills  each.  Each  set  has  to  work  78-7 
cubic  metres  of  mother-liquor  in  winter,  and  12  hours  are 
quite  sufficient  to  expel  the  ammonia  completely  for 
practical  purposes.  Thus  every  still  requires  for  charging 
2  •  4  hours  and  works  9  hours  ;  the  whole  distiller}-  working 
10  charges  daily,  each  charge  yielding  7-87  cubic  metres  on 
blowing  off. 

The  consumption  of  steam  for  the  whole  system  is 
detailed  in  the  following  table. 

Table  Xo.  4. 


Are  Required  for 


Calorics. 


Steam 
Kilos. 


3,375  litres  mother-liquor  heated  up  18°:  .3,.375 

x  IS  X  0-95. 
345   litres   condensed   water   of  the  coolers 

heated  up  18°. 
6.30 
gj^  litres  condensed  water  of   tlie  columns 

heated  up  18° :  975  x  18. 
1,375  litres  milk  of  lime  heated  from  90°  to 
116°:  1,375  X  26  x  0-95. 

17,575  —g  X  28-8  =  15,271  kilos.  NH3  expelled  : 
15.271  X  500. 


Deduct   calories    becoming   free    on    mixing 
liquor  with  lailk  of  lime  cpr.  Table  No.  1. 


,.,   „       ,     ■  •     167.531 

167,o31  calones  require  — ^kj-  , 


The  10  stills  and   the  additional   apparatus 
having  a  condensing  surface  ot  514  sq.  m, 


57,713 

17,.550 
a3,963 
76,355 


185,581 


18,050 


167,531 


320 
514 


834 
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The  two  distilling  columns  condense  therefore  per  hour 
1464  —  834  =  630  kilos,  of  steam  ;  5 1 2  kilos.  lea%e  the  column 
uncondensed,  and  have  to  be  condensed  by  the  cooling 
worm. 

(6.)  The  Distilling  Column. — The  inside  diameter  of 
the  distilling  column  is  assumed  to  be  1,500  mm.  From 
the  work  to  be  performed  in  the  column,  viz.,  to  heat  up 
1,687-5  litres  of  mother-liquor,  entering  at  16°,  to  60°,  it  is 
calculated  that  the  coil  has  to  be  18*7  m.  long  for  an  inside 
diameter  of  40  mm.  The  hydraulic  resistance  of  one 
compartment  equals,  for  a  specific  gravity  of  1-1  of  the 
mother  -  liquor,  70  mm.  of  water  pressure,  for  the  five 
compartments,  therefore,  350  mm.,  which  is  brought  up  to 
420  mm.  by  an  additional  resistance  of  70  mm.  in  the  bottom 
compartment.  In  consequence  of  the  resistance  the  vapours 
experience  in  rising  from  plate  to  plate,  &c.,  &c.,  the  total 
resistance  may  be  safely  assumed  to  equal  1  m.  of  water. 
The  steam  entering  the  apparatus  at  a  pressure  of  0*8 
atmosphere,  consequently  passes  into  the  cooler  with  a 
pressure  of  0*7  m.  only. 

(c.)  The  Co7idensers. — The  work  of  the  condensers 
should  be  to  condense  the  steam  nearly  completely,  and  to 
cool  the  gases  so  efliciently  that  they  may  escape  with  a 
temperature  of  60°  C.  onlj'.  It  is  impossible,  in  consequence 
of  the  manifold  complications,  to  calculate  theoretically  the 
cooling  surface  required,  and  one  is  forced  to  adopt  a  value 
furnished  by  practical  work  on  a  manufacturing  scale. 
Experience  has  demonstrated  that  per  100  kilos,  soda  made  in 
24  hours,  1  sq.  m.  inner  cooling  surface  is  required.  There- 
fore, every  cooler  has  to  be  made  so  as  to  possess  50  square 
metres  of  cooling  surface. 

(d.)  The  Ammonia  Absorber.— Into  each  of  the  two 
absorbers  there  enter  per  hour  87  •  9  kilos,  of  XH.,  as  vapour, 
33  •  j  kilos,  of  00-2,  both  having  a  temperature  of  60°  C, 
and  83  kilos,  of  water,  to  which  has  to  be  added  1,173  litres 


of  brine.  The  ammonia  absorber  has  a  diameter  of  2 -2  m., 
and  is  1  m.  high,  its  cooling  surface  is,  therefore,  6*9  sq.  m. 
The  hydraulic  resistance  the  gases  suffer  may  be  assumed 
as  1  m.  of  water  pressure. 

(e.)  The  Vacmim  Pump. — The  resistance  met  with  bj- 
the  steam  and  gases  in  the  different  apparatus  of  the 
distilling  plant  is  10  mm.,  and  the  partial  resistances  are 
composed  as  indicated  in  the  following  table  : — 


Resistance. 


M.  of  Water. 


In  the  four  stills  and  pipes. 
In  the  distilling  column  . . . 

In  the  cooler , 

In  the  ammonia  absorber. . . 
Various  smaller  resistanc-es  , 


7-0 
1-0 
0-2 
1-0 
0-8 


10-0 


There  is  required  for  both  sets  of  distilling  apparatus  of 
five  stills  each,  a  vacuum  pump  capable  of  raising  11  cubic 
metres  per  minute,  whereby  the  pressure  in  the  suction  pipe 
reaches  half  an  atmosphere. — J.  L. 


Description  of  the  Distilling  Apparatus,  Steam  Engines 
with  Con.'iumption  of  Steam  in  Ammonia  Soda  Works. 
H.  P.  Fassbender.     Zeit.  ang.  Chem.  1893,  256—264. 

Thk  apparatus  employed  for  the  distillation  of  the  mother- 
liquor  and  the  preparation  of  the  ammoniacal  brine  consists 
of  four  or  five  stills  (Figs.  I  and  2),  the  reversing  valve  B, 


Fiff.  1. 


the  column  C,  the  condenser  D,  the  ammonia  absorber  F> 
the  vacuum  pump  F,  and  the  mother-liquor  tank  G.  The 
stills  A  are  provided  with  conical  bottoms  and  serve  for 
the  distillation  of  the  mother-liquor  with  milk  of  lime. 
Fig.  3  represents  one  of  these  stills  with  its  fittings  and  pipe 
connections.  There  are  two  pipes  to  each  still  («  and  o) 
communicating  with   the   reversing- valve  B.      The  pipe  n 

Fig.  2. 


attached  to  the  top  of  the  still  serving  for  the  exit,  the 
pipe  n  descending  to  within  a  distance  of  about  10  cm.  of 
the  lowest  point  of  the  bottom  for  the  entrance  of  the  gas. 
A  sieve  of  about  1  •  5  m.  diameter  is  fixed  at  a  distance  of 
50  cm.  off"  the  orifice  of  the  pipe  n,  while  a  pipe  p  forms  a 
connection  between  the  latter  and  the  blow-off  pipe  r; 
.r  is  a  bell  valve  which,  when  open,  allows  steam  to  pass 
from  p  into  r,  thus  preserving  a  clear  passage  through 
the  blow-off  pipe.  The  blow-off  tap  is  proNaded  with  a 
blank  flange  in  order  to  prevent  any  possible  loss  of 
liquor  or  steam.  The  exhausted  liquor,  which  is  con- 
ducted away  by  a  pipe  not  shown  in  the  figure,  is  used 
for  warming  the  boLler-feed  water.  Between  the  charge 
valve  s  for  the  mother-liquor  and  the  still  another  blank 
flange  is  placed.  This  arrangement  prevents  the  entrance 
of  steam  into  the  main  pipe  from  which  the  set  of 
stills  is  being  charged,  thus  excluding  disturbances  in 
the  working,  in  case  of  the  valve  being  leaky.  A 
front  view  of  this  blank  flange  is  given  at  s.  By 
releasing  the  pressure  screw  the  blank  flange  is  set  free 
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and  ouii  In-  rt-set.  No  coiuifiisod  liiiuor  ciui  uccuiiiuliite 
iili<)ve  it.  Hy  the  use  of  tlie  blank  fl:uif,'e  a  vacimin  is 
iiiaintuineil  in  tlic  still,  whik-  in  the  niotlier-li(|iior  pipe  a 
constant  vacuum  exists,  owin;,'  to  its  bein;,'  connected  with 
the  distillin},'  column.  Hence,  even  in  ease  of  the  tap  being 
very  di-feetive,  neither  mother-liquor  nor  gases  can  escape 
when  the  blank  flange  is  being  reset,  and  the  employment 
of  the  latter  also  conduces  to  ease  and  cleanliness  of 
working. 

In  order  to  compensate  the  jiressnre  <luring  the  charging 
of  the  still  the  boiling  spaces  of  the  still  and  column  are 

Fig.  3. 


connected  by  a  pipe  furnished  with  the  valve  tap  /. 
Although  less  necessary  than  in  case  of  the  taps  by  ;•  and  s, 
a  blank  flange  may  also  here  be  used  with  advantage.  The 
stop-cock  H  serves  for  introducing  the  milk  of  lime,  which 
IS  conducted  to  the  still  by  means  of  a  short  spiral  hose- 
pipe. This  pipe  has  to  supply  all  the  stills  of  a  set  and 
IS  removed  when  the  charge  is  completed,  a  cap  being 
screwed  over  the  orifice  of  the  stop-cock.  The  still  is 
provided  with  the  manholes  V  and  AV  of  40  em.  and  2-3  cm 
internal  diameter  respectively.  There  are  also  a  pressure 
gauge  and  several  small  openings  for  the  taking  of  samples 
and  the  observation  of  the  height  of  the  liquor.  P:ight 
steps  are  riveted  to  the  conical  portion  of  the  still  by  which 
It  IS  kept  in  position  upon  the  brickwork  supportin<^  it, 
remaining  at  the  same  time  accessible  from  below.  " 

The  object  of  the  reversing-valve  B  consists  in  discon- 
necting or  setting  at  rest  one  of  the  stills  and  keepin^r  the 
others  connected,  while  the  current  of  steam  for  driving  off 
the  ammonia  is  passing  through  the  apparatus.  Fig.  4 
explains  the  working  of  the  reversing-valve  for  a  set  of  four 

Fig.  4. 


u  hrst  into  A ',  the  contents  of  which  are  nearly  exhausted. 
From  A'  it  returns  through  a'  into  the  reversing-valve  and 
through  u'  goes  into  the  still  A',  from  which  it  again 
returns  to  the  reversing-valve  through  o\  'J'heii  it  is 
eonducte.l  by  n  into  A',  which,  being  the  la.st  of  the  stills 
started,  contains  strong  mother-liquor.  The  steam,  saturated 
with  ammonia,  now  passes  for  the  last  time  into  the 
reversing-valve,  and  then  goes  on  to  the  column  In 
regular  working  the  still  A-'  is  exhausted,  and  the  residual 
liquor  blown  off  while  the  charging  of  A-  has  been  com- 
pleted. Uy  resetting  the  reversing-valve  the  steam  is  now 
hrst  made  to  enter  A',  travelling  through  A'  and  A-  to  the 
column,  while  A'  is  disconnected  and  being  recharged. 
The  valves  originally  employed  in  the  arrangement  for  this" 
systematic  distillation  were  found  to  be  subject  to  rapid 
corrosion  by  the  ammoniacal  vapour,  and  to  cause,  more- 
over, too  great  a  reduction  of  the  pressure  when  waste  steam 
was  being  used  for  working  the  apparatus.  They  were 
therefore  discarded  and  replaced  by  the  reversing-valve 
now  to  be  described,  the  construction  of  which  is  founded 
upon  that  of  Clegg's  well-known  reversing-valve,  wJiieh  is 
or  used  to  be  in  extensive  use  in  gasworks. 

The  description  of  this  apparatus  refers  to  a  set  of  four 
stills,  but  only  some  slight  modifications  would  be  necessary 
in  case  of  any  other  number  of  stills.     Fig.  .'5  represents  an 

Fig.  5. 


I  stills.  Assuming  the  still  A-  to  be  disconnected  and  being 
{charged  with  mother-liquor  and  milk  of  lime,  the  steam 
f would  enter  the   reversing-valve  through  /,  passing  tlirough 


elevation  and  section  of  the  apparatus.  The  nozzle  i, 
attached  to  a  short  cast-iron  cylinder  gives  access  to  the 
steam.  A  plate  h  carrying  9  flanged  nozzles  is  screwed  to 
the  bottom  of  this  cylinder.  One  of  these  nozzles  is  placed 
in  the  centre  and  is  coupled  up  with  a  pipe  leading  to  the 
column,  whereas  the  remaining  eight,  half  of  which  are  for 
the  sake  of  economy  of  space  of  bent  form,  are  arranged  at 
equal  distance  from  each  other  in  a  circle  around  the  central 
nozzle. 

The  bent  nozzles  7i  are  connected  with  the  entrance 
pipes  of  the  stills,  the*  straight  ones  o  with  the  exit  pipes. 
A  circular  groove  of  dove-tail  section  (Fig.  6)  is  cut  into 
the  bottom  of  the  cylinder  and  the  space  circumscribed  by 
this  groove  has  nine  divisions  produced  by  four  grooves  at 
right  angles  to  each  other  (Fig.  5).  Each  of  thes'e  divisions 
contains  one  of  the  openings  of  the  nozzles.  India  rubber 
cords  of  square  section  and  25  mm.  thick,  are  placed  into 
the  grooves  mentioned.  These  cords,  by  the  influence  of 
the  lieat  and  the  pressure  of  the  bell  k,  accurately  fill  up  the 


I)  8 
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grooves  and  remain  firmly  bedded  when  the  bell  is  being 
raised.  The  latter  fits  upon  the  circular  groove  and  is 
provided  with  four  division-webs  corresponding  to  the 
straight  grooves  referred  to.     By  a  turn  of  90°  the  bell  can 


again  be  set  upon  the  grooves,  any  inaccuracy  in  the 
movement  being  rendered  harmless  by  the  thinness  of  the 
•webs  (12  mm.  thick),  and  the  ball  and  cotter  joint  (Fig.  7) 
by  means  of  which  the  bell  is  connected  with  the  spindle. 
The  cotter  being  fixed  in  the  spindle  whilst  the  slot  in  the 


boss  of  the  bell  is  of  dove-tail  shape  section,  only  two  edges 
of  the  former  are  in  contact  with  the  sides  of  the  latter, 
thus  securing  freedom  of  motion  and  fixity  of  the  bell  at  the 
same  time.  In  the  plan  of  the  bell  (Fig.  7),  the  nozzle 
openings  are  indicated  bj'  the  letters  n  and  0.  The  top  of  the 
bell  has  a  perforation  at  /,  corresponding  to  the  entrance  of 
the  steam  through  iv'  into  the  still  Xo.  3  (Fig.  4).  The  webs 
between  o^  and  n*,  0*  and  n}  and  o'  and  the  central  com- 
partment are  pierced  in  such  a  manner  as  to  just  leave  a  rib 
for  forming  a  joint  with  the  india-rubber  in  the  grooves  of 
the  bottom  plate.  Two  such  openings  are  shown  in  the 
sectional  diagram  A.,  B.  (Fig.  7).  It  now  becomes 
apparent  that  the  steam  entering  the  reversing  valve  bj'  i 
(Fig.  5),    can    find   no    other  way  out   than  through   the 


opening/  (Fig.  7),  and  must  hence  consecutively  travel 
through  the  stills  .3,  4,  and  1,  passing  through  the  openings 
in  the  webs  of  the  bell.  From  the  still  1  the  steam  has  to 
go  through  the  reversing  valve  into  the  central  pipe  and  is 
then  conducted  to  the  column.  The  still  2  is  at  rest.  It  is 
also  plain  that  by  a  turn  of  the  bell  of  90°  in  the  direction 
of  the  motion  of  the  hands  of  a  watch  the  opening  I  is 
brought  just  opposite  n^,  thus  allowing  the  steam  to  pass 
through  the  stills  4,  1,  and  2  to  the  column,  while  still  3  is 
at  rest.  The  greatest  steam  pressure  is  in  the  cylinder 
surrounding  the  bell,  hence  this  is  being  firmly  pressed 
against  the  joints.  The  latter  do  not  come  into,  contact 
with  the  current  of  steam  and  ammonia,  and  the  india-rubber 
filling  being  compressed,  any  condensed  liquid,  collecting  in 
the  upper  part  of  the  groove,  tends  to  preserve  the  packing. 

Fig.  9. 


n 


In  order  to  facilitate  the  setting  of  the  bell  the  following 
arrangement  was  resorted  to.  The  end  of  the  spindle 
attached  to  the  bell  is  provided  with  a  screw  thread  as  may 
he  seen  from  Fig.  5.  There  is  a  hand-wheel  for  raising 
and  lowering  the  spindle.  The  correct  setting  of  the  bell 
is  ensured  by  the  employment  of  a  tooth-disc  z  shown  in 
Fig.  8.  This  disc  is  fixed  on  the  bell-spindle  and  has 
four  teeth  which  fit  into  corresponding  recesses  of  a  ring  r, 
bolted  to  the  bracket  attached  to  the  lid  of  the  apparatus 
(Fig.  9). 

It  will  be  readily  seen  that  the  bell  cannot  be  moved 
until  the  tooth-disc  z  (Fig.  8)  has  been  raised  above  the 
ring  r,  at  which  point  the  bell  is  completely  out  of  the  joint- 
grooves  and  can  then  be  moved  by  means  of  a  key  fitting  to 
the  square  boss  of  the  disc.  The  teeth  indicate  the  right 
advance  of  90°  and  secure  ^the  bell  in  its  proper  position 
when  the  spindle  is  being  lowered. 

The  distilling  column  C  (Fig.  10)  serves  for  heating  the 
mother-liquor  and  for  expelling  the  ammonium  bicarbonate 
dissolved  therein.  The  heat  necessary  for  this  purpose  is 
furnished  by  the  steam  and  ammonia  from  the  stills.  A 
great  deal  of  this  steam  being  condensed  during  its  passage 
through  the  column,  the  latter  acts  also  as  a  concentrator 
of  the  ammoniacal  vapour.  The  column  is  of  the  well- 
known  construction  represented  in  Fig.  10.  Six  divisions 
are  provided  for  expelling  the  bi-carbonate.  The  lowest 
compartment  is  furnished  with  the  flange-pipes  s  and  n  for 
the  drawing-oil  of  the  liquor  and  the  entrance  of  the  gas 
respectively.  The  uppermost  compartment  has  three  pipe 
attachments  10,  t,  and  t^.  By  t  the  difference  of  the  pressure 
in  the  column  and  that  still,  which  by  5  is  being  charged 
with  liquor,  is  equalised,  while  <'  does  the  same  with  regard 
to  the  column  and  the  mother-liquor  tank.  A  coil  P  for 
heating  the  mother-liquid  is  also  placed  in  this  compartment. 
Below  the  coil  rest  a  number  of  stone-ware  balls  r,  over 
which  the  condensed  liquid  has  to  flow,  thus  being  deprived 
of  the  ammonia  it  contains  by  the  vapour  rising  through  it. 
(This  system  having  to  our  knowledge  first  being  employed 
by  Ilges  in  the  distillation  of  alcohol.)  The  mother-liquor 
enters  the  coil  by  the  tap  iv.  The  condenser  !>  forms  the 
continuation  of  the  column.  Its  construction  differs  slightly 
from  that  of  the  ordinary  tube  condensers.  The  tubes  are 
arranged  in  eight  groups,  the  gases  going  from  one  to  the 
other,  hence  the  speed  with  which  they  travel  is  eight  times 
as  great  as  in  a  condenser  of  the  same  number  and  width 
of  tubes.  The  current  of  the  cooling  water  is  opposed  to 
that  of  the  gases  and  its  speed  is  likewise  eight  times  as 
great  as  in  an  ordinary  condenser  of  the  same  size.     The 
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quick  motion  of  tlie  water  comhined  witli  its  seven-fold 
(lolk'ction,  lirinjis  all  the  wiiter  into  tiioroii^^h  contact  with 
the  condensinj;  surfaces,  and  the  speed  of  the  current  of 
the  puses  together  with  the  ui)rifrht  position  of  the  tulies, 
serve  to  kcej)  the  latter  clear  of  condensed  liipiid.  ]iy  the 
constant  reversal  of  the  current,  the   li(juid  carried  away  by 

Fi;,'.  10. 


-Bm^ 
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the  gases  is  separated,  causing  them  to  become  dry.  All 
the  peculiarities  mentioned  enhance  the  effectiveness  of  the 
condenser.  Fig.  1 1  shows  the  longitudinal  section  and  plan  of 


the  condenser  I>  (Fig.  10).  The  tubes  a  fixed  in  the  plates  6 
are  packed  with  india-rubber  rings  in  the  usual  manner.  Ky 
the  division  walls  c.  the  tubes  are  divided  into  eight  bundles. 
Openings  r  are  provirled  alterruitely  at  the  top  and  bottom 
of  the  division  walls  for  circulation  of  the  cooling  water. 
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which  enters  at y  and  leaves  at  gr.  A,  A',  are  stop-cocks  for 
letting  out  the  air.  The  vapours  take  their  course  through 
the  passage/ and  the  eight  sets  of  tubes,  escaping  ultimately 
through  the  pipe  a.  The  chambers  k  have  divisions 
arranged  in  such  a  manner  as  to  make  the  vapours  pass 
through  one  set  of  tubes  after  the  other.  There  being  no 
variation  of  pressure  in  the  sub-divisions  of  the  chambers, 
the  tight  fitting  of  the  division  walls  is  readily  attained. 
The  bottom  of  the  lower  chamber  is  provided  with  siphon- 
traps  for  the  outflow  of  the  condensed  liquor.  The  apertures 
/  in  the  side  walls  of  the  chambers  serve  for  examining  the 
tubes. 

Another  kind  of  condenser,  which  at  the  same  time  acts 
as  a  dephlegmator  of  the  condensed  liquid, is  shown  in  Fig.  12. 
The  cooling  water  flows  in  a  downward  direction  through 
the  different  systems  of  tubes,  with  exception  of  the  lowest 
one.  The  vapours  enter  at  i  and  are  by  the  partitions 
forced  to  travel  through  the  apparatus  in  zigzag  line,  thus 
coming  into  constant  contact  with  the  tubes.     The  strong 
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ammonia  leaves  at  a,  whereas  the  condensed  liquor  runs 
downward  over  the  slightly  inclined  partitions.  The  latter 
heing  heated  from  below  by  the  vapours,  whose  temperature 
is  higher  than  that  of  those  in  the  division  above  it  (the 
temperature  of  the  vapours  naturally  decreases  as  they  rise 
from  one  compartment  to  the  one  above  it),  the  condensed 
liquor  running  from  the  partition  is  readily    deprived  of 

Fig.  12. 
a,  Section.  CD- _^ 
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manhole  o  and  three  small  taps  (not  shown  in  figure)  for 
drawing  samples  and  for  ascertaining  the  height  of  liquor. 
The  uppermost  compartment  is  furnished  with  pressure  and 
vacuum  gauges  u  and  v  and  a  water  inlet  iv.  The  apparatus 
is   supported   by  cast-iron   brackets   not   indicated   in  the 


Fig.  1». 
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its  ammonia  by  the  vapours  passing  over  it.  The  lowest 
system  of  tubes  serves  for  heating  the  mother-liquor,  and 
therefore  takes  the  place  of  the  coil  in  the  apparatus 
previously  described.  Owing  to  the  necessity  of  having 
the  tubes  in  this  form  of  condenser  shorter  than  in  the 
one  represented  by  Fig.  11,  their  number,  and  consequently 
the  number  of  joints,  is  larger.  This  drawback,  however, 
is  compensated  by  the  greater  ease  of  examination  and 
renewal  in  case  any  of  the  tubes  should  become  defective. 
It  may  be  mentioned  that  other  forms  of  columns  and 
condensers,  such  as  those  used  for  rectifying  alcohol  and 
benzene  (see  Marker,  Spiritus  fabrikation,  and  Lunge,  Coal- 
tar)  can  be  successfully  employed,  provided  the  right 
proportions  be  observed.  Ky  a  suitable  construction  of 
the  distilling  apparatus  and  careful  working,  the  gaseous 
ammonia  can  be  obtained  so  dry  that  it  becomes  needless 
to  enrich  the  ammoniacal  brine  by  means  of  solid  salt 
later  on. 

The  ammonia  -  absorber  (Fig.  13),  in  which  the 
ammoniacal  brine  is  produced,  is  a  wrought-iron  vessel, 
constructed  internally  after  the  manner  of  a  rectifying 
column.  To  counteract  to  some  extent  the  rise  of  the 
temperature,  which  is  caused  by  the  absorption  of  the 
ammonia,  the  lower  part  of  the  apparatus  is  surrounded 
by  a  water-jacket  m,  the  pipes  p  and  q  shown  in  the 
horizontal  section  being  the  inlet  and  outlet  for  the  water. 
The  gaseous  ammonia  enters  by  a  and  the  unabsorbed 
gases  leave  the  apparatus  by  6.  x  is  the  inlet,  y  the  outlet 
for  the  brine,  while  z  serves  for  emptying  the  lower  part. 
Fvery  compartment  of  the  apparatus  is  provided  with  a 


The  air-pump  F  (Fig.  1)  removes  the  unabsorbed  gases 
escaping  through  the  pipe  b  (Fig.  13)  and  sends  them 
through  a  washing  apparatus,  which  also  washes  the  gases 
from  the  precipitation  process.  They  then  have  yet  to 
pass  through  a  vessel  containing  acid,  whereupon  they  arc 
allowed  to  escape  into  the  atmosphere.  The  vacuum  pump 
is  described  in  Part  4  (The  Engines). 


Fig.  14. 


tr 
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The  mother-liquor  tank  G  (Fig.  14)  consists  of  an 
elevated  cylindrical  vessel,  into  which  the  mother-liquor 
resulting  from  the  filtration  is  forced  by  compressed  lime- 
kiln gases.  The  mother-liquor  enters  through  w.  The 
flange  <'  is  connected  by  a  pipe  with  the  flange  <'  of  the 
column  (Fig.  10,  the  pressure  in  both  these  apparatus  being 
thereby  kept   equal.     From  the  outlet  w  a  pipe  leads  tt' 
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the  tap  attached  to  the  coil  of  the  column  (Fip.  10,  w).  o 
are  gauges  aud  m  is  a  inaiihule.  The  mother-liquor  tank 
must  be  raLsed  at  least  4  metres  above  the  inlet  w  of  the 
column.  An  alteration  in  the  level  of  the  liiiuor  in  the 
tank  of  2  •  5  metres  diameter  does  not  affect  to  any  consider- 
able extent  tlie  speed  of  the  flow  of  the  licjuor  to  the 
column  when  the  condition  stated  is  complied  with.  A 
satisfactory  working  of  the  column  is  ensured  by  its  being 
fed  regularly. 

The  position  of  the  various  apparatus  to  each  other  in 
a  distilling  plant  is  shown  in  Fig.  2,  and  the  former  having 
been  described  and  their  manner  of  working  explained,  the 
working  of  the  entire  system  will  be  readily  understood. 
The  mother-licjuor  Hows  from  the  tank  in  a  continuous  and 
even  stream  through  the  pipe  w  into  the  coil  of  the  distilling 
column,  from  which  at  a  temperature  of  about  60^  it  passes 
into  the  boiling  space  of  the  column.  Here  it  is  quickly 
brought  to  the  boil  by  the  current  of  steam,  and  descending 
from  shelf  to  shelf  parts  with  most  of  the  ammonium  car- 
bonate. From  the  column  it  travels  through  the  pipe  s  to 
the  still  which  is  just  being  charged.  Hot  milk  of  lime  is 
introduced  into  the  still  at  the  same  time.  The  ammonia 
set  free  is  partially  retained  by  the  liquor,  but  a  large 
portion  of  it  is  set  free,  owing  to  rise  of  the  temperature 
of  the  mi.xture  to  the  boiling  point,  and  escapes  through 
the  pipe  t  into  the  boiling  space  of  the  column.  As  soon 
as  the  charging  of  the  still  is  completed  steam  is  allowed 
to  pass  through  it  (as  pointed  out  in  the  description  of  the 
reversing  valve)  and  the  distillation  completed.  The 
exhausted  liquor  is  used  for  heating  the  boiler  feed-water 
and  is  then  run  off.  The  waste  steam  from  the  engines 
enters  the  reversing  valve  and  travels  from  one  still  to  the 
other.  The  mixture  of  steam  and  ammonia  is  by  the 
reversing  valve  conducted  to  the  column,  in  which  it  expels 
the  ammonium  carbonate  from  the  descending  stream  of 
mother-liquor.  Rising  higher  it  has  to  pass  through  the 
layer  of  stoneware  balls,  and  in  doing  so  expels  the  ammonia 
from  the  liquid  condensed  by  the  eoil  and  the  tube  condenser, 
warming  at  the  same  time  the  contents  of  the  coil.  Most 
of  the  steam  is  condensed.  What  remains  rises,  charged 
with  the  ammonia  separated,  to  the  condenser,  where  the 
aqueous  vapour  is  almost  completely  condensed.  The 
ammonia  mixed  only  with  a  little  air  and  carbonic  acid 
passes  through  the  pipe  a  on  to  the  absorber.  Ammonia, 
carbonic  acid,  and  the  small  quantity  of  aqueous  vapour 
accompanying  them  are  almost  completely  retained  by  the 
brine  in  this  apparatus.  The  unabsorbed  gases  are  by 
means  of  the  air-pump  driven  through  the  washing  apparatus 
and  acid  vessel,  and  then  escape  into  the  air. 

The  brine  enters  the  absorber  through  x  in  a  constant 
flow,  and  deprives  the  rising  gases  of  their  ammonia  in  the 
two  upper  chambers.  In  the  lower  one  the  amount  of 
ammonia  to  be  contained  in  it  is  being  adjusted  by  regulat- 
ing the  inflow  of  the  brine.  The  ammoniacal  brine  leaves 
the  apparatus  through  y  ready  for  further  treatment. 

4.    The  Engines. 

Elaborate  details  are  given  in  this  part  of  the  paper  of 
the  amount  of  work  to  be  performed  by  each  engine,  of  the 
power  required  for  performing  this  work,  of  the  dimensions 
of  the  various  parts  of  the  engines,  and  the  quantity  of 
steam  needed  for  working  them.  The  paper  concludes  with 
a  resume  containing  a  statement  of  the  total  consumption 
of  steam  for  the  production  of  a  certain  quantitj-  of  soda, 
and  some  remarks  on  the  respective  advantages  and  dis- 
advantages of  working  the  distillation  apparatus  by  waste 
steam  from  the  engines  or  by  steam  fresh  from  the  boilers. 
In  order  to  arrive  at  correct  figures  regarding  the  dimensions 
of  the  engines  and  the  steam  required  by  them,  due 
attention  has  been  paid  to  the  resistances  that  have  to  be 
overcome,  the  losses  resulting  from  condensation  and 
leakage,  and  to  other  factors  influencing  the  working 
capacity  and  the  effect  produced.     Thus  in  case  of — 

'The  Carbonic  Acid  Compressor,  the  following  facts  have 
to  be  taken  into  account.  For  a  daily  production  of  a 
quantity  of  bicarbonate  corresponding  to  1 1 ,000  kilos,  of 
100  per  cent,  soda  380' 5  kilos,  of  carbonic  acid  per  hour 
■would  have  to  be  forced  into  the  towers.     In  consequence. 


however,  of  the  loss  of  carbonic  acid  owing  to  its  remaining 
partially  combined  with  the  am»nonia  (see  Part  1  of  the  paper, 
this  Journal,  IS'J.i,  600—001),  and  its   incomplete  recovery 
in  the  process  of  distillation,  400-5  kilos,  of  carbonic  acid 
are  in  reality  required.     The  calcining  apparatus  produces 
190  •  25  kilos,  carbonic  acid  jHir  hour.     About  one-half  of  this 
is  sucked  up  by  a  i)ump  and  passed  into  the  tower,  in  which 
10  per  cent,  of  the  gas  remains   uncombined.     Hence  the 
quantity  of  carbonic    acid   resulting   from  the  calcination 
process  is  to   be  .set  down  at  80*5  kilos,  per  hour,  leaving 
400-5-80-5=  320  kilos,  to  be  supplied  by  the  limekilns. 
The  gases  from  the  limekilns  contain  about  30  per  cent,  by 
volume  of  pure  carbonic  acid,  27  per  cent,  of  which   are 
absorbed  by  the  liquor.     The  gases  being  drawn  in  at  a  pres- 
sure of  740  millimetres  and  a  temperature  of  about  -Ih'  in 
summer,  676  5  cubic  metres  per  hour  are  required  to  furnish 
the  320  kilos,  of  carbonic  acid.    The  compressed  limekiln 
gases  being  further  used  for  raising  150  cubic-  metres  of 
mother-liquor  and  ammoniacal  brine,  for  which  purpose  about 
25    cubic  metres  per   hour  are  necessary,  and  there  being 
a  loss  of  carbonic   acid  by  mechanical  absorption  in  the 
liquor  (the  carbonic  acid  escapes  when  the  contents  of  the 
saturators  are  filtered  unless  a  special  arrangement  is  pro- 
vided for  collecting  it)   to  be  set  down  at  about  10-5  cubic 
metres  per  hour,  the  quantity  of  gas  to  be  pumped  sums 
up  to  712  cubic  metres  per  hour  or  197"  8  litres  per  second. 
Accepting  for   the   wet  compressor  a  volumetric   effect  of 
0*85,  the  piston  would  have  to  displace  a  volume  of  232 "6 
litres   per   second.     At  40  revolutions  per  minute   and   a 
speed  of  the    piston  of  1-2    metres   the   stroke    must   be 
0-9  metres.     The  net  sectional  area  of  the  piston  would 
therefore  have  to  be  232 •  6  :  12   x   100  =  0-193833  square 
metres.     This  area  is  obtained  at  a  diameter  of  the  cylinder 
of  0  •  5  metre  and  a  diameter  of  the  piston-rod  (on  one  side 
of  piston  only)  of  0-075  metre  (0-196350  square  metre  of 
piston  means  0  •  002209  square  metre  of  piston-rod,  equal 
0*194141   sq.  metre  net).     For  the  purpose  of  calculating 
the  dimensions  of  the  steam  engine  and  the  quantity  of  steam 
required,  the  tension  of  the  gases  in  the  pressure-  pipe  must 
first  be  ascertained.     The  total  resistance  to  be  overcome 
in  the  tower,  the  brine  and  water  washing  appai-atus,  and 
acid   tower   amounts   to   2*04  atmospheres.     Allowing  for 
resistance  in  the  valves  and  pipes  the  highest  tension  of  the 
compressed  gases  in  the  pump-cylinder  may  be  taken  at 
2-5  atmospheres.     The  tension  of  the  gases  sucked  in  being 
740  millimetres   (mercury  column)  the  net  tension  is  found 
to  be  1  -  46  atmospheres.    This  corresponds  to  45  •  3  indicated 
horse-power.     Fully  80  per  cent,  of  work  performed  by  the 
steam  being   utilised  by  the  pump,  the  number  of  actual 
horse-power  required  is  45-3:0-8  =  56"6.     Bearing  in  mind 
that  the  waste  steam  from  the  engine  must  have  a  pressure 
of  1  •  5  atmospheres   in  order  to  be  suitable  for  working  the 
distilling  plant,  it  must,  instead  of  the  usual  escape-pressure 
of  1-13  atmospheres,  possess  a  pressure  of  1  ■  63,  or,  in  case 
of    no  vacuum-pump  being  employed,  2-33    atmospheres. 
An  engine  which,  with  steam  of  6  atmospheres  pressure  at 
the  inlet  valve,  would  fulfil  these  conditions  and  produce 
56  -  6  horse-power  at  a  speed  of  the  piston  of  1  •  2  metres, 
would    require   a   net   sectional   area   of    the   cylinder  of 
0-147396  square  metre,  or  a  diameter  of  the  cylinder  of 
0-440  metre,  and  of   the  piston-rod  of  0-075  metre.     The 
quantity  of  steam  used  per  hour  was  ascertained  by  mean? 
of  Hrabak's  formula,  and  amounts  to  1,244  kilos.,  of  which 
about  853  kilos,  are  used  in  the  distilling  process.     For 
each  indicated  horse-pcwer  1244:56-6  =  22  kilos,  of  steam 
are   required   per   hour.     If  the  distillation  is   carried  on 
without  the  help  of  a  vacuum  the  pressure  of  the  steam  at 
the  end  of  the  period  of  expansion  would,  inclusive  of  0  -  46 
atmosphere  for  work  wasted  in  friction,  have  to  be  at  least 
2-33  +  0-46  =  2-79    atmospheres.       Ketaining   the   same 
speed   (1-2  metres)  to   have   56-6   horsepower  available, 
would  now  require   a  cylinder  of  0-153805    square  metre 
sectional  area  or  a  diameter  of  0  ■  499  metre.     The  steam 
required  amounts  to  1,538  kilos.,  1,096  kilos,  being  utilised 
in  the  distilling  process.     For  every  indicated  horse-power 
27-2   kilos,    of    steam   are   used.     Absolute  reliability   of 
working  being  indispensable  in  case  of  the  compressor  the 
transmission  of  the  power  of  the  engine  to  the  pump  should 
always  take  place  direct  and  without  the  intervention   of 
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shafts  and  pulleys  driven  by  a  large  central  engine.  The 
advantages  accruing  from  the  employment  of  a  compound 
engine  cannot  be  displayed  where  the  exhaust  steam  is  still 
to  possess  a  comparatively  high  tension,  hence  an  ordinary 
engine  with  variable  expansion  is  the  most  suitable  in  this 
case.  If  dry  compressors  are  used  the  gases  must  be 
cooled,  a  water  spray  injector  fed  with  condensed  water  (to 
avoid  corrosion)  being  the  best  arrangement  for  the  purpose. 
Wet  compressors  if  well  constructed  are  very  safe,  convenient, 
and  efficient,  and  can  be  run  at  speed  little  behind  that  of 
the  dry  compressors.  The  apprehension  of  a  possible 
diminution  of  the  effect  by  the  absorption  of  the  carbonic 
acid  and  subsequent  disengagement  is  in  actual  working 
found  to  be  ungrounded.  There  is,  moreover,  no  difficulty 
in  reducing  the  absorption  by  allowing  the  temperature 
of  the  water  in  the  cylinder  to  rise  to  about  25",  should 
the  amount  of  carbonic  acid  in  the  limekiln  gases  exceed 
2.5  or  30  per  cent.  With  regard  to  the  necessity  for 
occasional  renewals  of  valves  and  packings,  &c.,  and  the 
possibility  of  a  breakdown,  a  second  engine  should  be 
kept,  or,  as  is  the  case  in  some  works,  the  work  of  com- 
pression may  be  divided  between  two  engines,  a  third  one 
being  kept  in  reserve.  Great  safety  in  the  working  may 
also  be  attained  by  the  simple  means  of  applying  the  pump 
for  the  removal  of  the  gas  from  the  calcining  process  to  the 
work  of  sending  the  lime-furnace  gases  to  the  precipitating 
column.  The  current  of  gas  from  this  engine  is  strong 
enough  to  prevent  the  settling  down  of  the  bicarbonate  in 
the  column,  which  otherwise  might  be  the  cause  of  objec- 
tionable disturbances  in  the  process. 

The  Vacuum  Pump  for  the  Distilling  Process. — The 
dimensions  of  this  pump,  the  piston  of  which  has  to 
displace  11  cubic  metres  per  minute  or  183  •  333  litres  per 
second,  are  ascertained  in  the  same  manner  as  those  of  the 
compressor.  The  amount  of  steam  required  is  also  calculated 
upon  the  same  Unes  as  in  case  of  the  last-mentioned  engine. 
The  various  data  areas  follows  : — (1.)  The  pump  cylinder 
at  a  speed  of  the  piston  of  1  metre  must  have  a  sectional  area 
of  0-183333  square  metre,  or  a  diameter  of  0-488  metre, 
that  of  the  piston-rod  being  0  •  063  metre.  With  a  stroke  of 
0  •  7  metre  42  -  8  revolutions  per  minute  are  necessary.  The 
power  required  is  13-5  indicated  horse-power,  but  as  25  per 
cent,  are  lost,  18  h.p.  must  be  taken.  (^2.)  The  steam 
cylinder,  allowing  for  a  mean  absolute  tension  of  the 
exhaust  of  1-63  atmospheres,  must  be  (at  a  pressure  of  the 
steam  at  the  inlet-valve  of  6  atmospheres)  of  a  diameter  of 
0-275  metre,  the  piston-rod  being  0-063  metre.  The  total 
quantity  of  steam  used  per  hour  is  500  kilos.,  322  of  which 
are  utilised  in  the  distilling  process.  For  every  indicated 
horse-power  27  •  7  kilos,  of  steam  are  used  per  hour. 

7'Ac  Vacuum  Pump  for  the  Filtration. — The  volume  to 
be  displaced  by  the  piston  of  this  pump  is  about  210  cubic 
metres  per  hour,  for  a  production  of  10,000  kilos,  per  day. 
At  a  speed  of  50  revolutions  per  mmute  and  a  stroke  of 
0  ■  500  metre,  the  net  sectional  area  of  the  cylinder  would 
have  to  be  0-070108  square  metre,  corresponding  to  a 
diameter  of  0-302  metre  (piston-rod  =  0-044  metre). 
This  pump  is  driven  by  means  of  a  pulley  and  requires 
5  h.p.  (3-9  h.p.  indicated  by  the  piston). 

The  Vacuum-Pump  for  the  Calcining  Process  serves 
for  drawing  the  gases  (carbonic  acid,  ammonia,  and 
aqueous  vapour)  from  the  closed  pans  in  which  the 
bicarbonate  is  heated.  The  carbonic  acid  expelled  by  the 
calcining  process  amounts  to  190-25  kilos,  per  hour.  It 
has  been  assumed  (see  compressor)  that  80-5  kilos,  of 
this  carbonic  acid  are  sent  to  the  tower.  As,  however, 
air  is  drawn  in  along  with  the  carbonic  acid  through 
the  joints,  &c.,  the  67  •  1  cubic  metres,  corresponding  to 
the 'so- 5  kilos,  of  gas  at  0*666  atmosphere  pressure  in 
the  suction  pipe,  are  in  reality  increased  to  double  this 
amount.  The  tension  of  the  gases  in  the  pressure  pipe 
should  be  3  -  5  atmospheres,  and  the  speed  of  the  engine 
(worked  by  pulley)  50  revolutions  per  minute,  with  a 
stroke  of  0-5  metre.  This  necessitates  a  net  sectional 
area  of  the  cylinder  of  0- 052941  square  metre,  and  a 
power  at  the  shaft  of  about  10  h.p.  (8-33  indicated  by 
piston    +    16  per   pent,    for  loss).     The   three  pumps  last 


mentioned  are  preferably  double-acting  pumps  on  the  wet 
principle.  Plunger-pumps  possess  the  disadvantage  of  air 
finding  ready  access  through  the  large  stuffing-boxes. 

The  Brine-Pump  has  to  raise  67-  6  cubic  metres  of  brine 
per  day.  Taking  the  total  height  (inclusive  of  equivalent 
for  resistance)  at  25  metres,  about  0-5  h.p.  would  be 
required  for  doing  this  work. 

Variants  Machines. — The  power  required  for  driving  a 
mill  for  grinding  the  soda  and  a  hydro-extractor  for  drying 
the  bicarbonate,  inclusive  of  the  power  necessary  for 
overcoming  the  friction  in  the  transmitting  system,  is  set 
down  at  16  h.p. 

The  Driving  Engine. — For  the  engines  and  machines 
mentioned  under  the  last  four  headings,  this  engine  has  to 
furnish  31-5  effective  h.p.  or  40  h.p.  indicated.  The 
quamfy  of  steam  (6  atmospheres)  used  is  814  kilos,  per 
hour,  or  20-4  kilos,  for  1  h.p.  610  kilos,  of  exhaust  steam 
are  utilised  in  the  distillation  process.  If  the  latter  is 
carried  on  without  the  use  of  a  vacuum,  1,013  kilos,  steam 
per  hour  would  be  necessary,  or  25-3  kilos,  for  1  h.p. 

The  Water- Pump. — The  total  quantity  of  water  used 
per  hour  is  composed  of  the  following  items  :  — 

Cubic  metres. 

1.  Amount  required  for  two   ammonia  absorbers 

and  two  distilling  columns 10 "0 

Of  this  water  there  are  utilised—         Cubic  metres. 

(a.)  For  feeding  the  boilers 3-2 

(b.)  For  the  filtration 0-4 

(e.)  For  preparing  the  milk  of  lime I'G 

((/.)  In  tho  first  washing  appamtus  for 
the  lime-kiln  gases ICO 

15-2 

2.  Cooling  water  for  the  precipitating  column 6-0 

3.  Water  for  washing  the  gases  from  the  precipita- 

tion and  calcination  ijrocess   (used  afterwards 

for  preparing  the  brined 2'() 

4.  Cooling  water  for  the  washing  apparatus  serving 

for  the  gasss  resulting  from  the  calcination 7 '0 

5.  Water  for  the  second  washing  apparatus  for  the 

liine-kiln  gases 1  '5 

6.  For  the  wet  compressors  and  various  purposes  ..         2-9 

Total   36*0 

or  10  litres  per  second. 

The  total  resistance  to  be  overcome  may  be  assumed  to 
correspond  to  a  height  of  the  water  column  of  28  metres. 
The  power  required  at  the  shaft  of  the  pump  is  4-66  h.p. 
effective,  equal  to  about  6-4  h.p.  indicated  at  the  sieara 
piston.  The  transmission  of  the  power  from  the  steam 
engine  to  the  pump  is  obtained  by  means  of  tooth-wheel 
gearing,  engine  and  pump  being  fixed  on  the  same  frame. 
192  kilos,  of  steam  are  used  per  hour,  of  which  138  kilos, 
are  utilised  in  the  distilling  apparatus.  Hence  each 
indicated  horse-power  requires  30  kilos,  of  steam  per  hour. 
In  case  of  the  distilling  process  being  carried  on  without 
the  use  of  a  vacuum,  236  kilos,  of  steam  would  be  needed 
(171  kilos,  being  utilised  in  the  distillation  process),  which 
corresponds  to  36-9  kilos,  for  1  h.p.  per  hour. 

The  Limestone  Elevator,  the  Milk  of  Lime  Pump,  and 
the  Air-Jet  Agitator. — The  consumption  of  steam  for 
working  the  elevator  is  taken  at  10  kilos,  per  hour.  The 
exhaust  escapes  into  the  air.  The  freshly-prepared  milk  of 
lime  has  a  temperature  of  from  50°  to  60°.  It  is  lifted  by 
a  steam-jet  pump  into  a  well-covered  tank,  into  which 
sufficient  steam  has  to  he  blown  to  raise  the  temperature 
to  90°.  This  steam  is  made  to  work  an  air-jet  agitator, 
which  draws  its  air  from  the  upper  part  of  the  closed  tank. 
For  the  raiser  and  agitator,  160  kilos,  steam  per  hour  are 
put  down,  bringing  the  total  consumption  of  steam  by  the 
machines  under  this  heading  up  to  170  kilos,  per  hour. 
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5.  Summnry. 

Tliu  followiii;^  tiiblu  shows  the  lotiil  c()nsumj)tiou  of  stcain   by  the  eiifjincs  iiml  the  amount  of  exhaust  (stcam  available 
for  the  distillation,  both  in  case  of  its  being  worked  with  or  without  the  eniploymetit  of  a  vacuum  : — • 


T.\BLK 

\'. 

Tntlicated 
Horse  I'Dwcr. 

Distillation. 

Number. 

With  Vacuum. 

"Without  Vacuum. 

Kilos. 

of  Steam 

Kilos,  o 
Consumed. 

f  .Steam 

Consumed, 

Exhaust. 

Exhaust. 

1 

5i;"6 
is-0 
wo 

0-4 

1.24  V 
500 
814 
192 
170 
250 

1              853 
322 
610 
1.38 

i,5as 

■■ 

1,013 
236 
170 
250 

i.ooe 

o 

Vacuuin-pumi)  for  distillation 
Steam  eiisrinc 

3 

783 
171 

■1 

5 
0 

Stone  elevator,  milk  of  lime 

air-jet  ajrilntor. 
Condensation    in   the    pipes 

carried  over  from  boiler. 

Total 

pump, 
and   \ 

and 
ater 

121-0 

3,170 

1           1.923 

.3,207 

0  050 

lu  working  the  process  with  a  vacuum,  the  engines 
Nos.  1  and  4  deliver  their  exhaust  steam  together  into  the 
first  set  of  stills  (991  kilos.),  while  Xos.  2  and  3  supply  the 
second  set  (932  kilos.).  Two  sets  at  4  stills  each  requiring 
1,860  kilos,  exhaust  steam  per  hour  in  summer  and  1,976  in 
winter  (or  930  and  980  kilos,  per  set  respectively),  and  less 
steam  being  necessary  for  a  5-still  set,  the  winter  con- 
sumption of  the  5-still  set  is,  for  the  sake  of  a  safe 
calculation,  assumed  to  be  equal  to  the  summer  con- 
sumption of  the  4-still  set,  namely  930  kilos.  Hence  it  is 
evident  that  not  only  the  quantity  of  steam  needed  is 
always  available,  but  that  in  case  of  the  engines  1  and  4 
there  is  a  moderate  surplus.  This,  if  not  used  for  heating 
the  boiler  feed-water,  may  without  any  detriment,  be 
employed  for  accelerating  the  distilling  process.  In 
working  the  distillation  without  a  vacuum,  the  exhausted 
liquor  is  run  off  at  a  higher  pressure  and  consequently 
higher  temperature,  as  in  the  previous  case.  This  loss  of 
heat  would  necessitate  an  increase  in  the  quantity  of  steam 
of  fully  100  kilos,  per  hour,  i.e.,  1,088  kilos,  steam  per  set 
in  winter.  The  1,096  kilos,  exhaust  steam  from  the 
compressor  alone  are  more  than  sufficient  for  one  set  of 
stills,  whilst  the  steam-engine  and  water-pump  combined 
scarcely  supply  the  amount  needed  for  the  second  set. 
Besides  this,  the  boilers  have  to  produce  about  37  kilos, 
more  steam  per  hour.  These  disadvantages  are,  however, 
compensated  by  greater  simplicity  and  cheapness  of  the 
plant.  Judged  in  respect  of  the  quantity  of  steam  consumed 
only,  both  methods  of  working  would  therefore  appear  to 
be  of  equal  value,  nevertheless  that  employing  a  vacuum 
deserves  the  preference  on  account  of  its  greater  expediency 
and  its  tendency  to  diminish  the  loss  of  ammonia. 

By  the  use  of  a  large  central  steam  engine  a  further 
economy  in  the  steam  consumption  might  be  obtained,  but 
owing  to  the  increased  danger  of  disturbances  resulting 
from  a  breakdown,  such  engines  are  never  employed. 

When  steam  direct  from  the  boilers  is  ur,ed  for  working 
the  distilling  plant,  the  vacuum-pump  is  usually  dispensed 
■with,  as  in  this  case  the  resistance  in  the  various  apparatus 
is  readily  overcome.  The  total  consumption  of  steam  is, 
however,  considerably  larger  than  that  of  a  plant  worked 
.with  a  vacuum.  In  calculating  the  quantity  of  steam 
required,  the  following  facts  must  be  taken  into  account :  — 
The  exhaust,  being  allowed  to  go  into  the  air,  escapes  at  a 
less  pressure,  and  therefore  the  consumption  of  steam  of 
the  engines  Nos.  1,  3,  and  4  of  Table  Y.  is  lessened, 
amounting  now  to  only  20  kilos,  per  hour  and  indicated 
horse- power.     No.  .i  remains  unchanged,  and  the  vacuum- 


pump  No.  2  is  left  out,  but  the  winter  consumption  of  steam 
has  to  be  put  into  account  specially.  This  is  tjiken  at 
1,860  kilos.,  the  same  as  for  exhaust,  for  the  absence  of  the 
vacuum  entails  the  blowing  off  of  the  exhausted  liquor  at  a 
higher  pressure  and  temperature,  whereby  an  increase  in 
the  consumption  of  steam  of  fully  100  kilos,  per  hour  is 
caused.  It  is  assumed  that  this  increase  is  compensated  by 
the  greater  effectiveness  of  the  direct  steam  in  the  stills. 
The  hourly  consumption  of  steam  "would  now  be  as 
follows : — 

Kilos. 

1.  103  h.p.,  at  20  kilos,  steam 2,060 

2.  Limestone  elevator,  milk  of  lime  raiser,  and 

air-jet  agitator 170 

3.  Distillation  in  winter l.StJO 

4.  Condensation,  &c 350 

Total 4,440 

This  shows  an  excess  of  4,440  —  3,170  =  1,270  kilos,  of 
steam  per  hour,  as  compared  with  a  plant  in  which  use  is 
made  of  exhaust  steam  and  vacuum.  Although  this  con- 
sumption might  be  reduced  by  employing  condensing 
engines,  the  verdict  must,  in  consequence  of  the  greater 
liability  of  these  to  become  the  cause  of  interruptions  in 
the  working  of  the  process,  still  be  given  in  favour  of  the 
use  of  exhaust  steam  and  vacuum. — K.  E.  M. 


Decomposition  of  Alkaline  Aluminates  by  Carbonic  Acid. 
M.  A.  Ditte.     Comptes  rend.  116,  386. 

See  under  \l.,page  675. 


Soda  Mortars.     C.  Rabut.     Le  Genie  Civil,  22,  1893,  1 78  ; 
Froc.  Inst.  Civil  Eng.  113,  7. 
See  under  IX.,  page  691. 


PATENTS. 

Improvements  in  Apparatus  and  Means  for  the  JLlectrohjsis 
of  Alkaline  Chlorides.  D.  G.  FitzGerald,  London. 
Eng.  Pat.  9799,  May  24,  1892. 

See  under  XI.,  page  697. 
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Improvements  in  the  Electrolytic  Production  of  Caustic 
Soda  or  Caustic  Potash.  C.  A.  Burghardt,  Manchester. 
Eng.  Tat.  12,977,  July  1.5,  1892. 

See  under  XL,  page  698. 


An  Improved  Process  for  the  Extraction  of  Alumina  from 
Bauxite  and  other  Substances.  Dr.  A.  Hand,  Nieder 
Schonweide,  and  Dr.  H.  Kunheim,  Berlin.  Eng.  Pat. 
14,657,  August  13,  1892. 
A  .SUITABLE  source  of  alumina,  such  as  bauxite,  is 
"  smelted  "  with  alkalis  or  alkaline  earths,  with  addition  of 
phosphoric  acid  or  an  alkaline  phosphate,  in  order  to 
render  the  silicic  acid  present  insoluble.  Or  the  aluminous 
material  and  alkali  may  be  f urnaced  in  the  usual  way,  and 
the  phosphoric  acid  or  phosphate  be  added  to  the  alkali 
aluminate  solution  obtained  by  lixiviating  the  fused  product. 
One  and  a  half  equivalent  of  phosphoric  acid,  free  or 
combined,  is  added  for  one  equivalent  of  silicic  acid  present 
in  the  liquor.  The  silica  precipitates,  and  the  phosphoric 
acid  is  thrown  down  by  a  suitable  agent,  as,  for  instance, 
calcium  hydroxide.  The  calcium  phosphate  formed  carries 
down  with  it  any  remaining  silica.  Alumina  is  separated 
from  the  filtered  liquid  by  carbon  dioxide  in  the  ordinary 
manner. — E.  S. 


Improvements  in  the  Manufacture  of  Proto-sulpliate  and 
Per-sulphate  of  Iron.  C.  Dreyfus,  Clayton,  Manchester. 
Eng.  Pat.  14,665,  August  13,  1892. 
Acid  tar,  resulting  from  the  treatment  of  mineral  oils  with 
sulphuric  acid,  is  diluted  with  water,  and  separated  from  an 
upper  layer  of  tarry  matter  that  forms.  A  proper  proportion 
of  this  "  diluted  waste  acid "  is  stirred  up  in  a  suitable 
capacious  vessel  with  waste  iron  resulting  from  the  manufac- 
ture of  aniline  or  other  amido  compounds.  When  the  acid 
is  neutralised,  the  upper  portion  is  run  into  settling  tanks, 
and  the  clear  hot  liquor  into  cooling  tanks,  in  which  ferrous 
sulphate  crystallises  out. 

To  produce  ferric  sulphate,  the  diluted  waste  acid  of  the 
preceding  process  is  mixed  with  the  waste  acid  resulting  from 
the  treatment  of  benzene,  glycerin,  cotton,  and  the  like,  with 
a  mixture  of  strong  sulphuric  and  nitric  acids.  To  the  iron 
residues  acted  upon,  an  oxidising  agent,  such  as  sodium 
nitrate,  potassium  chlorate,  or  manganic  oxide,  may,  if 
necessary,  be  added.  A  solid  basic  ferric  sulphate  is 
obtained  by  using  more  concentrated  acids  with  an  excess  of 
the  iron  waste. — E.  S. 


Improvements  relating  to  the  Manufacture  of  Ahiminium 
Fluoride.  L.  Grabau,  Trotha,  Germany.  Eng.  Pat. 
15,083,  August  20,  1892. 
Clay  or  kaolin  is  calcined  at  a  carefully  regulated  tempera- 
ture, and  the  product  is  digested  with  hydrofluoric  acid  of 
about  12  per  cent.,  until  a  neutral  solution  is  obtained,  giving 
with  tropaeohn  a  yellow  colour.  Hydrofluosilicic  acid  may 
replace  hydrofluoric  acid  ;  but  in  this  case  the  digestion  is 
aided  by  gentle  heating.  It  is  important  that  the  solution 
should  be  obtained  in  a  neutral  or  slightly  basic  state,  as 
otherwise  it  will  retain  silicic  acid.  The  solution  is  filtered, 
and  saturated  with  hydrogen  sulphide,  not  only  to  throw 
down  lead,  arsenic,  and  the  like,  but  also  to  reduce  any 
ferric  salt  to  the  ferrous  state.  The  solution  is  then  filtered, 
slightly  acidulated,  say  by  hydrochloric  acid,  and  is  well 
cooled,  preferably  in  an  aluminium  vessel.  Crystals  of 
aluminium  fluoride  (ALFlfi.lSH.^O)  separate,  free  from  iron, 
owing  to  the  iron  being  present  in  the  liquor  as  a  ferrous 
salt.  The  crystallisation  may  be  initiated  by  addition  of 
crystals  of  the  aluminium  fluoride.  The  temperature  is 
brought  down  to  about  0"  C.  during  crj^stallisation.  The 
crystals  are  washed,  and  it  is  stated  that  "  the  water  may  be 
readily  removed  "  from  them. — E.  S. 


Improvements  in  the  Production  of  Chlorine,  Soda,  and 
other  Products  by  Electrolysis,  and  in  Apparatus 
employed  therein.  H,  Blackman,  New  York,  U.S.A. 
Eng.  Pat.  19,170,  October  25,  1892. 

See  under  XL,  page  699. 


Improvements   in   Salt  Purifiers.     T.  Craney,  Bay    City, 
Michigan,  L'.S.A.     Eng.  Pat.  9294,  May  9,  1893. 

The  object  of  the  invention  is  to  purify  common  salt,  both 
from  soluble  impurities,  such  as  calcium  chloride  and 
magnesium  chloride,  and  from  earthy  or  colouring  matters, 
by  a  process  of  washing  accompanied  by  mechanical  agita- 
tion and  separation  by  gravity.  The  salt  to  be  purified  is 
taken  up  an  inclined  trunk  or  carrier  flue  by  an  endless 
bucl-  k-chaiu  arrangement  to  the  top  of  an  inlet  pipe  in  a 
stand  pipe,  in  which  a  shaft  carrying  radial  arms  is  rotated, 
such  arms  working  between  corresponding  stationary  arms 
projecting  from  vertical  ribs  in  the  sides  of  the  iron  pipe 
towards  the  centre.  This  pipe  communicates  with  a  vertical 
trunk  of  less  diameter,  having  outlet  to  an  inclined  conveyor 
pipe,  the  top  of  Avhich  is  higher  than  the  level  of  the  stand 
pipe.  Brine,  or  other  washing  fluid,  is  run  into  the  con- 
veyor pipe,  at  a  height  about  level  with  an  outflow  tube 
from  the  stand  pipe,  and  flows  downwards  while  a  bucket- 
chain  arrangement  conveys  the  washed  salt  from  the  lower 
prolongation  of  the  stand  pipe,  upwards  for  delivery.  The 
brine  thus  flows  in  a  contrary  way  to  the  progress  of  the 
salt,  and  flows  upwards  through  the  salt  that  is  being 
agitated  in  the  stand  pipe,  until  it  reaches  the  exit  tube, 
whence  it  passes  to  a  receiver,  carrying  with  it  mechanical 
and  dissolved  impurities.  The  washing  liquid  may  be 
suitably  treated  to  fit  it  to  be  used  over  again. — E.  S. 


y 


^Improvements  in  Evaporating  and  Concentrating 
Apparatus,  particularly  applicable  for  Concentrating 
Sulphuric  Acid.  G.  Siebert,  Hanau -on  -  the  -  Maine, 
Germany.     Eng.  Pat.  9514,  May  12,  1893. 

The  apparatus  consists  of  a  flat  closed  vessel,  in  an  inclined 
position,  the  bottom  of  which  is  terraced  or  stepped,  with 
each  step  inclined  backward,  so  as  to  form  a  shallow  trough. 
The  upper  part  of  the  vessel  has  a  dome  for  carrying  off 
steam  or  vapours,  and  the  lower  end,  an  outlet  for  the  con- 
centrated acid  or  liquid.  An  inlet  opening  is  arranged  at 
the  upper  face  of  the  vessel,  surrounded  at  the  outside  with 
a  basin,  and  protected  internally  by  a  screen,  so  that  the 
liquid  in  the  basin  forms  a  hydraulic  joint.  In  one  form  of 
the  apparatus,  each  step  or  terrace  has  a  metal  ridge  or  rib, 
but  shorter  than  the  entire  length  of  the  step,  so  as  at  one 
end  to  leave  a  gap  for  passage  of  the  liquid ;  and  the  gaps 
being  on  alternate  sides  in  successive  steps,  the  liquid 
traverses  at  each  step  the  whole  length,  to  and  fro,  as  it 
flows  downwards,  step  after  step.  The  under  part  of  the 
vessel — that  is,  the  stepped  bottom — is  heated.  In  the  first- 
described  form  of  apparatus,  the  liquid  flows  down  along 
the  whole  width  of  each  step. — E.  S. 


VIII.-aLASS.  POTTERY.  AND 
EAETHENWARE. 

A  Stjidy  of  the  New  Siemens  Furnace,  and  of  the  Utilisa- 
tion of  Heat  in  Regenerative  Furtiaces.  E.  Damour. 
Ann.  des  Mines,  3,  1893,  84 ;  Proc.  Inst.  Civil  Eng.  US, 
64. 

See  under  II.,  j)age  662. 
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PATENTS. 

Improvemfuls  in  the  Maiiufavturv  of  Pottery  and  in 
Plastic  Compositions  therefor.  E.  J.  Tompkin^on, 
Haiik-y.     Kug.  I'at.  i:{,()67,  July  IC,  18'J2. 

HniiHUTo  telefrniphic  iiisuliitors,  match  pots,  strikers,  and 
the  hke  have  been  made  by  hand.  According  to  this 
invention,  plastic  clay  is  forced  from  a  pug  mill  through  an 
outlet  of  suitable  form,  or,  if  rhist  clay  is  used,  the  material 
is  put  in  dies  or  iron  frames  and  pressed  to  the  required 
shape. 

The  invention  also  relates  to  the  composition  used  for 
match  strikers,  which  consists  of  a  mixture  of  grey  marl 
clay,  red  marl  clay,  and  sand.  The  ingredients  may  be 
mixed  in  ecjiial  parts,  which  gives  a  material  very  similar  to 
ordiuarv  sautlstone. — ^'.  C. 


Improrvments  in  Means  for  I'roduciuy  Objects  of  Glass, 
or  for  Ornamenting  Sheets  of  Glass.  P.  Sievert, 
Dohlen,  Saxony.     Eng.  Pat.  9466,  May  11,  1893. 

This  process  relates  to  the  use  of  rollers  provided  on  their 
face  with  projections  by  means  of  which  objects  are 
stamped  out  of  sheets  of  glass  when  in  a  heated  and  plastic 
condition.  The  improvement  on  former  practice  consists 
chiefly  in  the  employment  of  a  roller  of  gridiron  form,  and 
in  mounting  the  dies  or  projections  on  the  skeleton  or 
gridiron  roller  in  such  a  manner  as  to  facilitate  their 
removal  at  pleasure,  and  the  construction  of  the  dies,  or 
projections,  of  pieces  so  mounted  that  by  varying  the 
arrangement  of  the  pieces  different  decorative  designs  can 
be  produced. 

The  advantages  of  the  skeleton  or  gridiron  roller  are — 
(1)  that  on  account  of  its  smaller  mass  the  glass  is  not 
chilled  to  the  same  extent  as  by  a  solid  roller,  and  (2)  that 
the  air  escapes  freely  through  the  grids,  whereas  with  a 
solid  roller  the  air  is  imprisoned  under  the  dies  or  pro- 
jections and  acts  prejudicially  on  the  surface  of  the  glass. 

-V.  C. 


Improvemejits  in    Glazing   Pottery.      H.  L.   Doulton  and 
li.  :Meldrum,  Lambeth.     Eng.  Pat.  13,416,  July  22,  1893. 

Lv  the  ordinary  process  of  salt-glazing  the  common  salt  is 
thrown  into  the  kiln  at  its  highest  temperature,  when  the 
sodium  unites  with  the  clay,  forming  sodium  silicate,  and 
the  chlorine  is  evolved  as  hydrochloric  acid  gas  in  dense 
noxious  fumes  from  the  shaft  of  the  kilns.  According  to 
the  present  invention  the  oxide,  hydroxide,  or  carbonate  of 
soda  is  substituted  for  the  chloride,  whereby  the  same 
glaze  is  obtained  without  the  evolution  of  any  noxious 
fumes.  More  commonly  salt  and  soda  -  ash  are  used 
together,  about  ^  salt  to  f  soda-ash.  By  using  this 
mixture  the  amount  of  hj^drochloric  acid  evolved  is  much 
less  than  in  the  old  process. — V.  C. 


Improvements  in  the  Production  of  Corrugated  or  like 
Roughened  Surface  Sheet  Glass.  W.  L.  Pilkington, 
St.  Helens.     Eng.  Pat.  August  23,  1893. 

The  molten  glass  is  gathered  upon  a  blow-pipe  in  the  usual 
way  and  blown  in  a  mould  having  corrugated  walls  so  as  to 
form  a  corrugated  or  fluted  cylinder.  The  cylinder  is 
withdrawn,  split  longitudinally  in  the  usual  manner,  and 
then  is  laid  upon  a  corrugated  or  fluted  table  in  a  hot 
chamber,  and  by  this  means  is  brought  tu  the  form  of  a 
sheet,  which  is  subsequently  removed  and  annealed.  These 
sheets  are  specially  suited  for  use  with  corrugated  iron. 

—V.  C. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTAES.  AND  CEMENTS. 

Beechwood  as  a  Flooring  Material.  G.  Stephan.  Annalcn 
fiir  Gew.  und  Hauwesen,  May  15,  1893,  201  ;  Proc.  Inst. 
Civil  Eng.  113  [3],  7. 

Attkntkjn  is  directed  to  the  value  of  beechwood  as  a 
material  for  parquetry  floors.  The  author  states  that 
practical  experiments  with  this  timber  were  undertaken 
mainly  at  the  instigation  of  the  State  Department  of  Forests 
some  2. "j  years  ago,  and  that  he  has  been  8uri)rised  to  find 
that  in  many  ca.ses  which  have  come  under  his  notice,  the 
wood  lasts  better  than  oak  used  for  a  similar  purpose.  In 
fact,  he  has  found  that  oak  floors  laid  several  years  later 
than  those  of  beech  show  much  greater  signs  of  wear,  the 
oak  being  much  deteriorated,  while  the  beech  put  down 
20  years  ago  was  still  sound  in  texture,  and  the  fibre  of  the 
wood  was  as  firm  and  fresh  as  if  it  had  been  laid  only  for  a 
few  years.  The  reason  that  many  experts  have  rejected 
this  useful  and  inexpensive  material  is,  that  the  trees  vary 
greatly  in  quahty,  in  accordance  with  the  soil  in  which  they 
are  grown,  and  their  position  in  the  forest.  It  is  necessary 
to  select  the  close-grained  narrow-ringed  wood,  grown  in 
special  positions,  which  ensure  freedom  from  sap  and 
tough  compact  fibre.  There  is  no  other  timber  which 
depends  so  much  for  its  quahty  upon  the  site  and  the  soil 
upon  which  it  is  grown  as  the  beech.  Though  employed 
at  times  without  previous  steaming,  the  wood  is  greatly 
improved  by  this  process,  which  tears  open  the  cell-walls 
and  liberates  the  sap.  It  is  advisable  to  carry  out  this 
treatment  as  speedily  as  possible  after  the  timber  is  felled. 
Hints  are  given,  based  upon  practical  experience,  as  to  the 
best  methods  of  seasoning,  and  also  as  to  the  utilisation 
of  the  material  in  the  manufacture  of  parquetry. 


Soda-Mortars.    C.  Rabut.    Le  Genie  Civil,  22,  1893,  178  ; 
Proc.  Inst.  Civil  Eng.  113,  7. 

The  author  gives  the  results  of  experiments  undertaken 
with  soda-mortars,  and  of  masonry  work  carried  out  there- 
with during  the  winter  of  1891 — 92,  on  the  Carenton- 
Cantaret  and  Vire-Saint  L6  and  Caen  railway  lines,  which 
it  was  desired  to  push  forward  in  spite  of  the  rigorous 
weather. 

Mortar  made  both  with  and  without  the  addition  of 
cement  was  used,  and  has  been  exposed  without  injurious 
results  to  10'  to  15'  C.  of  frost,  either  during  the  course  of 
the  work  or  immediately  afterwards. 

Anhydrous  carbonate  obtained  by  the  Solvay  process  was 
employed.  This  carbonate,  supplied  in  the  form  of  powder, 
cost  less  for  transport  and  labour  than  the  hydrated 
carbonate.  It  was  dissolved  in  boilers  containing  a  solution 
of  2  lb.  of  carbonate  to  each  gallon  of  water,  the  tempera- 
ture being  maintained  at  30'.  An  equal  quantity  of  water 
is  afterwards  added  to  this  solution  by  the  workmen,  and, 
so  reduced,  it  is  used  at  a  temperature  of  10°  to  12^  C.  In 
making  mortar,  2.5  per  cent,  more  of  the  solution  is  added 
than  would  be  the  case  with  plain  water.  The  masons 
should  be  provided  with  india-rubber  gloves. 

The  extra  cost  due  to  the  employment  of  soda  is  estimated 
by  the  author  at  Is.  6d.  per  cubic  yard  of  masonry. 

The  addition  of  the  soda  not  only  permitted  work  to  be 
carried  on  at  a  low  temperature,  but  accelerated  the  setting 
of  the  mortar.  Thus  mortar  mixed  therewith  set  at  5'  of 
frost  twice  as  quickly  as  mortar  mixed  with  plain  water  at 
10"  above  freezing  point. 

Work  executed  with  this  mortar  shov/^ed  for  some  time 
white  patches  which  finally  disappeared,  but  this  fact,  and 
also  the  long  continued  dampness  of  the  inner  portion  of 
the  work,  would  prevent  its  use  for  the  front  elevation  of 
buildings,  but  for  all  other  purposes  it  may  be  used  without 
fear. 
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The  use  of  Quebracho  Wood  for  Railway  Sleepers. 
Georges  Poulet.  Rev.  Gen.  des  Chemius  de  Fer,  16, 
1893,  75.     Proc.  Inst.  Civil  Eng.  113,  49. 

The  Quebracho  Colorado  wood  is  described  by  the  author 
as  being  of  a  blood-red  colour,  ver}'  bright  when  freshly 
cut.  It  is  found  in  great  abundance  in  large  forests  in 
North  Argentina.  The  wood  so  far  has  only  been  appre- 
ciated in  Europe  by  tanners,  as  it  contains  a  large  propor- 
tion (said  to  vary  from  15  to  20  per  cent.)  of  its  weight  in 
tannin,  to  the  presence  of  which  the  author  ascribes  its 
extraordinary  durability.  It  is  stated  that  when,  for  the 
purpose  of  extending  railways  in  the  province  of  Santa  Fe, 
posts  which  had  surrounded  grazing  enclosures  were  taken 
up,  the  wood,  though  having  been  for  150  years,  and 
sometimes  longer,  in  ground  alternately  parched  by  great 
heat  or  sodden  by  tropical  rains,  appeared  to  be  in  as  good 
condition  as  though  recently  cut.  The  wood  is  specially 
suitable  for  railway  sleepers,  on  account  of  the  stability  it 
gives,  from  its  durability  and  weight,  and  by  its  freedom 
from  attack  by  insects. 

It  weighs  about  78  lb.  per  cubic  foot,  does  not  decay,  and 
is  not  compressiblej  so  that  holes  must  be  bored  clear 
through  the  wood,  and  equal  to  the  diameter  of  the  bolts, 
Sic.  used. 

It  is  calculated  by  the  author  that  a  sawn  sleeper,  f.o.b. 
at  the  port  of  shipment,  would  cost  about  3s.  8</.,  and 
freight  to  Europe  (reckoning  eight  sleepers  to  the  ton) 
about  2s.  6d.,  giving  a  total  of  6s.  2d. 


PATENT. 

The  yianufacture  of  an  Improved  Composition  for 
Waterproofing  and  other  Purposes.  W.  Baker, 
Downham  Market.     Eng.  Pat.  22,175,  December  3,  1892. 

This  invention  refers  to  a  waterproof  preparation  for 
coating  walls,  paper,  and  other  fabrics,  and  water-supply 
pipes.  The  composition  is  manufactured  by  dissolving 
shellac  or  resin  in  methylated  spirit  with  application  of 
heat.  To  the  partially-cooled  solution  lead  carbonate  and 
carbolic  acid  are  added. — C.  0.  W. 


X.-METALLURGY. 

A  Supplementary  Paper  on  a  New  Process  for  De- 
sulphurising Iron  and  Steel.  E.  H.  Saniter.  Iron  and 
Steel  Institute,  Spring  Meeting,  1893. 

Tuis  paper  contains  a  number  of  practical  results  obtained 
by  the  author  since  the  appearance  of  his  previous  paper  on 
the  subject  (this  Journal,  1892,  911),  and  brought  forward 
to  show  the  effectual  working  of  the  same  as  carried  on  at 
Wigan.  Following  these  there  is  a  report  on  the  process 
by  G.  J.  Snelus,  who  describes  two  days'  personal  experience 
with  its  practical  working  and  quotes  further  results.  He 
states  that  fluorspar  may  be  mixed  with  lime,  &c.  in  the 
ladle,  and  is  efficient,  but  not  so  much  so  as  when  calcium 
chloride  is  used. — A.  AV. 


The  Elimination  of  Sulphur  from  Iron.     Part  II.     J.  E. 

Stead.  Iron  and  Steel  Institute,  Spring  Meeting,  1893. 
The  changes  which  take  place  when  fluid  oxides  of  iron 
act  on  molten  iron  containing  sulphur  are  first  examined. 
l>y  experiment  it  is  shown  that  when  sulphurous  white  iron 
and  basic  ferrous  silicate  are  heated  together  no  sulphurous 
acid  is  formed,  but  that  the  sulphur  existing  as  sulphide  in 
the  iron  is  removed,  and  is  found  in  that  state  in  the  cinder. 
Most  probably  the  basic  slag  dissolves  out  the  sulphide  of 
iron  from  the  metal.  The  author  then  attacks  the 
criticisms  of  Hiigenstock  in  Stahl  und  Eiseti  on  the  deduc- 
tions in  his  previous  paper  (this  Journal,  1892,  911 — 912  ; 
1891,  704).  He  finds  that  some  of  Hilgenstock's  experi- 
ments give  in  his  own  hands  exactly  opposite  results,  and 
states  that  "  Herr  Hilgenstock's  statement  that  liquid  iron 


is  capable  of  dissolving  out  sulphur  from  the  lime  basic 

slags  is  not  onh-  negatived  by  all  my  experiments,  but  is 
constantly  shown  to  be  incorrect  in  the  basic  Bessemer 
converter  whenever  sulphurous  iron  is  converted  into  steel, 
for,  as  will  be  shown  presently,  such  lime  basic  slags 
become  charged  with  sulphur  during  the  after-blow,  and 
yet,  no  matter  how  long  they  are  kept  in  contact  with  the 
metal  afterwards,  there  is  no  re-absorption  of  sulphur." 

By  practical  tests  in  the  basic  Bessemer  process  and 
analyses,  it  is  shown  that  it  is  only  during  the  after-blow 
that  any  more  than  traces  of  sulphur  is  eliminated,  but 
there  is  no  indication  of  any  sulphur  being  volatilised,  as 
all  that  leavf-s  the  metal  is  accounted  for  in  the  slag. 

The  explanation  of  how  it  passes  into  the  slag  is  that  it 
is  believed  to  be  due  to  the  excess  of  oxide  of  iron  in  the 
metal  dissolving  out  the  sulphide  of  iron  and  carrying  it 
upwards  into  the  calcareous  slag,  by  which  the  sulphide  is 
converted  into  oxide  of  iron  with  the  formation  of  calcium 
sulphide.  Hiigenstock  maintains  that  the  sulphur  remains 
as  sulphide  of  iron  in  the  slag,  but  the  fact  that  there  is  no 
tendency  for  it  to  return  to  the  bath  shows  that  either  no 
sulphide  of  iron  is  present,  or  that,  if  it  is  present,  the  lime 
basic  slag  has  a  greater  affinity  for  it  than  has  the  liquid 
iron. 

The  author  gives  two  reasons  in  explanation  of  the  fact 
that  no  sulphur  is  eliminated  during  the  first  stages  of  the 
blow,  viz.  :  — "  1  st.  Because  the  lime,  although  present  in 
sufficient  quantity,  is  solid  and  is  only  fluxed  by  the  silicates, 
which  rise  to  the  surface  and  never  become  really  very  basic 
till  near  the  end  of  the  blow.  2nd.  Because  the  mass  of 
actual  fluid  cinder  is  very  small  compared  with  metal." 

Further  results  obtained  with  the  lime  and  calcium 
chloride  process  are  then  given,  and  it  is  believed  that  the 
sulphide  of  iron  is  dissolved  out  of  the  metal  bj'  these 
substances,  and  is  converted  into  calcium  sulphide  and 
oxide  of  iron,  and  that  the  oxide  so  formed  then  reacts  on 
some  of  the  phosphorus,  producing  phosphoric  acid,  which 
with  the  lime  basic  slag  forms  phosphate,  the  oxide  at  the 
same  time  being  reduced  to  iron,  which  returns  to  the  bath. 
The  fact  that  two  analyses  of  slags  show  an  insufficient 
quantity  of  iron  and  manganese  to  combine  with  all  the 
sulphur  proves  that  calcium  sulphide  must  be  present. 

The  irregular  distribution  of  sulphur  in  iron  and  steel  is 
next  considered.  In  a  basic  pig  containing  about  2*5  per 
cent,  of  manganese,  analyses  by  Ridsdale  show  that  the 
sulphur  at  the  top  of  the  pig  averaged  0'123  per  cent,  as 
compared  with  0'049  per  cent,  at  the  lower  part,  this 
separation  being  probably  due  to  the  manganese  carrying 
the  sulphur  to  the  surface  as  manganese  sulphide  in 
accordance  with  the  law  of  the  Hoerde  process  when  the 
pig  solidified.  In  a  hematite  pig  the  segregation  of  the 
sulphur  was  in  the  centre,  and  to  the  extent  of  about  45  per 
cent,  over  and  above  the  average  amount  in  the  whole  pig, 
the  smallest  percentage  being  found  in  the  lowest  portion. 
The  importance  of  these  facts  cannot  be  overlooked  in 
taking  samples  for  analyses. — A.  "\V. 


Arsenic  Works  on  the  Tamar.  Graphic,  1893, 
Rev.  S.  Baring  Gould. 
The  great  source  of  arsenic  in  England  is  the  famous 
mine  known  as  the  Devon  Great  Consols.  Early  in 
the  present  century  a  spur  of  hills  on  the  Tamar  had 
attracted  the  attention  of  mining  speculators.  Money 
had  been  spent  there  without  result  other  than  that  of 
exhausting  the  pockets  of  the  shareholders,  when,  with 
great  difficulty,  a  fresh  company  was  formed  in  1844  to  make 
another  attempt  ;  and  only  9  ft.  below  the  point  at  which 
the  mine  had  been  abandoned  one  of  the  finest  lodes  of 
copper  ore  ever  discovered  was  struck.  It  was  30  ft.  wide 
and  a  mile  in  length.  At  the  end  of  10  months  the  company 
divided  70,000/.  The  lode  was  worked  for  28  years  and 
then  gave  out.  It  would  have  been  abandoned  before  this 
had  not  the  waste  thrown  out  as  worthless  when  copper  was 
sought  proved  rich  in  arsenic.  The  Devon  Great  Consols  is 
now  resolved  into  arsenic  works.  Copper  is  still  raised,  but 
in  comparatively  small  amount,  and  is  despatched  to 
South  Wales,  there  to  be  smelted.  As  it  takes  4  tons  of 
coal  to  smelt   1  ton  of  copper,  it  is  ob^-iously  advisable  to 
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carry  the  ore  totlie  coals,  and  not  brinjr  the  coals  to  the  ore. 
Bi'sides  co[>p('r  ore,  tlie  mine  had  yielded  vast  ({uantides  of 
nnindic.  Miindic  is  iron  pyrites;  and  the  arsenieal  pyrites 
consists  of  :2.")  to  30  per  cent,  of  iron,  12j  to  14  per  cent,  of 
arsenic,  and  the  rest  earthy  matter.  This  goes  thronjjh 
several  crushin>i  and  .sortin^r  operations,  the  latter  bein;,' 
carried  on  hy  pirls  from  13  to  16  years  of  age.  After 
washing  and  "jigging"  —  that  is,  sifting  —  the  arsenical 
pyrites  is  conveyed  to  the  first  calciner,  wheie  it  is  burnt 
with  low-class  coal  and  produces  "arsenic-soot" — that  is, 
arsenic  so  mixed  with  smoke-soot  from  the  coal  as  to  be  of 
a  grey  colour.  The  arsenic  and  soot  are  deposited  together 
in  the  chimney  or  condenser.  This  deposit  is  subsequently 
.scraped  out  and  taken  to  the  second  calciners  to  be  purified. 

These  calciners  consist  of  revolving  iron  drums,  through 
wliich  a  fire  of  anthracite  coal  is  carried,  or  rotating  iron 
furnaces  kept  red-hot,  to  which  the  arsenical  soot  is 
fed,  the  arsenic  being  sublimed  and  condensed  in  a  white 
condition. 

The  calcining  of  the  nrsenic  is  let  out  to  the  workmen. 
Three  men  in  four  weeks  will  make  100  tons  of  arsenic  ;  if 
they  make  more  they  receive  extra  premium  ;  if  they  burn 
the  arsenic  badly,  so  that  it  is  wasted,  they  are  fined,  and 
the  fine  has  been  known  to  amount  to  30.y.  Some  years  ago 
arsenic-soot  fetched  from  2s.  6f/.  to  15a-.  a  ton;  it  is  now 
worth  from  71.  to  71.  10s. 

The  chimney  iu  which  the  arsenic  is  condensed  is  a  mile 
long,  carried  on  an  incline  up  the  hill,  with  iron  doors  in 
the  side.  As  the  hot  blast  passes  up  the  chimney  it  deposits 
a  crust  of  arsenic  crystals  on  the  brickwork  all  round  to  the 
depth  of  from  2  to  3  in.,  and  it  deposits  minute  dust  of 
crystals  on  the  floor.  Before  the  smoke  passes  into  the 
upright  chimne}-,  the  height  of  which  is  125  ft.,  it  has  to 
traverse  a  shower  of  water,  which  catches  what  remains  of 
the  arsenic,  after  which  what  passes  forth  is  little  else  than 
sulphurous  acid. 

The  crystals  of  arsenic  are  scraped  out  of  the  flue  or 
condenser  whilst  still  warm,  and  are  ground  in  a  mill  to 
flour  of  arsenic,  after  which  it  is  packed  in  small  barrels 
containing  a  little  over  3  cwt. 

The  men  who  work  the  arsenic,  either  raking  up  the 
arsenic-soot,  or  scraping  out  the  condensers,  or  grinding  it 

Fig.  1. 


in  the  mill,  are  obliged  to  wear  mufHers  over  their  mouths 
and  noses  to  jirevent  them  inhaling  the  dust.  The 
arsenic  workers  are  'jbliged  to  wash  themselves  thoroughly 
e^^ery  day  on  returning  from  the  works,  as  the  arst-nic  is 
liable  to  produce  sores  wlierever  it  lodges  in  wrinkles  and 
folds  of  the  flesh,  especially  about  the  mouth  and  nostrils, 
the  wrists  and  ankles,  and  under  the  arms — in  fact,  wherever 
perspiration  lodges.  As  a  rule,  it  only  does  this  when  the 
worker  is  careless  as  to  his  personal  cleanliness.  (Other- 
wise the  work  is  healthy  ;  it  prevents  all  eczema  ;  and  the 
fumes  of  sulphurous  acid,  as  well  tis  the  arsenical  dust,  are 
fatal  to  the  germs  of  disease— such  as  scarlet  fever. 
Eventually  the  workmen  may  come  to  suffer  from  the 
chronic  arsenical  symptoms,  which  are — loss  of  appetite, 
silvery  coatinjj  to  the  tonmie,  nausea,  frontal  heaidache, 
languor,  .sleeplessness,  and  anaemia.  When  that  is  the  case 
they  have  to  give  up  the  work  entirely,  but  many  remain  at 
the  works  for  a  great  many  years  without  suffering  ;  but 
these  are  men  who  have  been  scrupulous  about  their 
personal  cleanliness,  and  have  not  been  careless  concerning 
their  mufflers. 

The  Determination  of  Chromium  in  Ferro-chromium. 
W.  Galbraith.  Iron  and  Steel  Institate,  Spring  Meeting, 
1893. 

See  under  \X.lll.,  page  713. 


Methods  of  Determining  Chromium,  with  Notes  on  the 
Distribution  of  Chromium  in  British  Irons.  J.  E.  Stead. 
Iron  and  Steel  Institute,  Spring  Meeting,  1893. 

See  under  XXIII.,  page  712. 


PATENTS. 

Improvements  in  Separating  or  Recovering  Tin  from  Tin- 
Plate,  and  Apparatus  for  the  purpose.  J.  F.  Duke, 
Southwark,  and  F.  Redman,  Holborn,  London.  Eng. 
Pat.  7151,  April  13,  1892. 

Tin-plate  is  compressed  and  immersed  in  a  bath  of  molten 
lead,   whereby   much    of   the  tin   adherent  to  the  iron  is 

Ficr.  2. 
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dissolved  away  after  a  short  time;  the  lead  containing  tin 
is  run  off  into  another  vessel  and  made  to  act  on  a  further 
quantity  of  tin-plate,  and  so  on,  conveniently  for  six  times 
in  succession,  after  which  the  lead  has  taken  up  sufficient 
tin  to  be  used  as  solder  or  for  other  purposes.  The  washed 
tin-plate  is  again  treated  with  molten  lead,  a  methodical 
system  of  passing  the  molten  metal  from  one  vessel  to 
another  being  adopted.  Finally,  the  hot  residual  iron  coated 
with  melted  lead  containing  little  or  no  tin  is  subjected  to 
powerful  pressure,  by  means  of  a  hydraulic  presa  or  other- 
wise, so  as  to  squeeze  out  the  liquid  metal.  The  apparatus 
used  consists  of  a  tower,  or  vertical  flue,  containing  the 
vessels  holding  the  fused  lead,  &c.,  arranged  one  above  the 
other,  so  that  the  liquid  metal  can  be  run  from  any  one  to 
the  next  beneath  it.  By  means  of  a  furnace,  gas  flames, 
&c.,  the  temperature  inside  the  tower  is  maintained  at 
somewhat  above  the  melting  point  of  lead.  Figs.  1  and  2 
represent  the  arrangement ;  the  tin-plate  and  melted  lead 
are  introduced  through  the  door  c,  into  the  vessels  ;•,  r,  r, 
each  vessel  at  first  standing  on  a  platform  d.  Two  endless 
chains  i,  /.pass  over  and  under  two  pairs  of  sprocket  wheels 
k,  k,  I,  I,  so  that  by  means  of  the  gearing  and  handle  ;«,  ii, 
the  chains  can  be  revolved  as  required.  These  chains 
carry  at  intervals  projecting  arms  p,  p,  which  engage  with 
undercut  lugs  q,  q,  on  the  vessels  r,  r,  i;  thereby  lifting  up 
the  vessels  as  the  handle  is  turned,  bringing  them  round 
the  upper  sprocket  wheel  without  upsetting,  and  finally 
delivering  them  on  the  lower  platform/.  The  movement  is 
intermittent,  say  at  intervals  of  10  minutes,  and  is  only 
equal  to  the  distance  between  the  suspension  points  of  two 
consecutive  vessels.  By  the  time  that  a  given  vessel  has 
reached  the  position  marked  5,  the  solution  of  the  tin  in 
the  lead  is  well  in  progress.  Assuming  that  all  the  other 
five  vessels  (Xos.  6,  7,  8,  9,  and  10)  are  in  action.  No.  10  is 
discharged  by  opening  a  valve,  so  that  the  molten  lead  tin 
alloy  contained  runs  out  into  a  receptacle  t ;  the  valve  is 
then  closed,  and  the  liquid  metal  in  9  run  into  10.  In 
similar  fashion  the  fluid  contents  of  each  vessel,  8,  7,  6,  and 
5,  are  successively  transferred  to  the  vessel  next  beneath. 
Vessel  10  is  then  withdrawn  through  the  opening  e,  and  its 
contents  turned  out  into  the  containing  box  y  of  the 
hydraulic  press  (kept  hot  by  gas  or  otherwise),  and  all  fluid 
metal  squeezed  out.  In  similar  fashion  each  of  the  vessels 
in  the  series  is  dealt  with  in  turn. — C.  R.  A.  W. 


pitch  in  the  process  described  in  Eng.  Pat.  11,083  of  1891 
(this  Journal,  1891,  628),  which  has  the  same  object  in 
view  as  the  present  patent. — H.  K.  T. 


Improvements  in  the  Extraction  of  Metals  from  Ores  or 
Metalliferous  Materials.  J.  Y.  Johnson,  London. 
From  N.  Lebedeff,  St.  Petersburg,  Russia.  Eng.  Pat. 
9127,  May  13,  1892. 
In  a  former  patent  (this  Journal,  1892,  923)  fused  metalli- 
ferous materials  are  reduced  by  carbonic  oxide,  which 
passes  through  the  walls  of  a  vessel  made  of  plumbago  or 
similar  carbonaceous  material,  and  which  floats  on  the 
surface  of  the  bath.  In  this  process  the  bath  of  fused 
oxides,  sulphides,  &c.,  is  simply  covered  with  coke  or 
charcoal,  on  which  flame  and  furnace  gases  impinge,  pro- 
ducing carbonic  oxide,  and  this  is  caused  to  pass  through 
the  fused  mass  by  immersing  a  pipe  or  tube  connected  with 
a  flue  or  other  exhaust  in  the  molten  bath,  it  being  stated 
that  occluded  gases  will  pass  through  fused  materials  in  the 
direction  of  least  resistance. — H.  K.  T. 


Improvements  in  the   Method  of  Treating  Bhie  Billy  or 
Purple  Iron  Ore,  Iron  Sand,  and  other  Ores  in  a  similar 
Condition,  for  the  piirpose  of  Preparing  them  for  the 
Reducing  Furnace.     J.  Bowing,  Tilbury,  London.     Eng. 
Pat.  9442,  May  18,  1892. 
Ix  order  to  render  "  blue  billy  "  and  similar  ores  suitable 
for  reduction  in  furnaces  they  are  mixed  with  coking  coal 
and  water,  if  necessary,  and  are  coked  in  an  ordinary  coking 
oven,  hard  dense  masses  suitable  for  reduction  in  furnaces 
being  the  result.     Good  proportions  are  equal  parts  of  the 
ore   and   a   highly   bituminous   coal,    but   the    proportions 
depend  largely  upon  the  quality  of  the  coal  and  the  kind  of 
furnace  for  which  it  is  intended.     The  coal  may  be  pow- 
dered, and  then  plays  the  part  of  a   substitute  for  tar  or 


Improvements  in  Machinery  or  Apparatus  tised  for  Gal- 
vanising or  Coating  Sheets  or  Plates  of  Iron,  Steel,  or 
other  Metals  or  Alloys  ivith  Zinc,  or  tvith  Tin  or  Ternc 
Metal  or  other  Metallic  Alloys.  W.  J.  VValduck, 
Tipton.     Eng.  Pat.  10,354,  May  31,  1892. 

In  this  apparatus  the  rolls  are  outside  the  bath,  the  metal 
plate  being  controlled  in  its  passage  through  the  bath  by 
means  of  curved  guides.  The  plate  as  it  issues  from  the 
bath  presses  against  a  moveable  guide,  which  throws  into 
gear  a  clutch  or  gripping  apparatus,  and  this  draws  the 
plate  from  the  bath. — H.  K.  T. 


Imp/ovements  in  Wet  Upward  Current  Separators  for 
Treating  Metals,  Ores,  Gems,  or  other  Minerals  or 
Substances.  W.  S.  Lockhart.  Eng.  Pat.  12,333,  July  2, 
1892. 

The  improvements  are  in  apparatus  for  introducing  gangue 
containing  gems,  slime  containing  metal  particles,  &c.,  into 
a  stream  of  water  of  steady  and  adjustable  flow  at  right 
angles  thereto.  The  heavier  particles,  consisting  of  gems, 
particles  of  metal,  &c.,  gradually  sink  in  opposition  to  the 
stream  of  water,  whilst  the  lighter  particles  are  carried 
onward  by  it.  The  chief  feature  in  the  apparatus  is  a  funnel 
which  delivers  its  contents  through  an  annular-shaped 
aperture  into  a  vertical  upward  stream  of  water  of  annular 
cross-  section,  the  channels  being  shaped  so  as  to  avoid 
eddy  currents  or  unequal  flow. — H.  K.  T. 


Improvements  in  Treating  Rich  Argentiferous  Blende  and 
other  Ores.  J.  David,  Swansea.  Eng.  Pat.  12,491, 
July  6,  1892. 
FiNELY-divided  blende  containing  silver  is  treated  with  a 
boiling  solution  of  "  iron  chloride  "  (a  waste  product  from 
tin-plate  works)  '•  to  which  hydrochloric  acid  and  oxidising 
agents  are  added,"  such  as  sodium  nitrate,  whereby  zinc 
chloride  is  produced  and  sulphur  precipitated.  The  residual 
ore  can  then  be  smelted  for  silver  without  the  great  loss 
which  usually  occurs  in  smelting  silver  ores  containing  zinc. 
The  zinc  may  be  precipitated  from  the  zinc  chloride  solution 
by  means  of  lime  and  recovered  in  the  usual  way.  Good 
proportions  are  four  or  five  times  the  weight  of  the  ore  of 
"  chloride  of  iron  "  solution,  10  per  cent,  of  the  weight  of 
the  ore  of  hydrochloric  acid,  and  1  per  cent,  of  sodium 
nitrate.— H.  K.  T. 


Improvements  in  regulating  Temperatures  in  Manufac- 
turing Metals,  and  in  Means  or  Apparatus  employed 
therein.  R,  E.  B.  Crompton,  London.  Eng.  Pat.  12,770, 
July  12,  1892. 
The  working  of  certain  metals,  &c.,  as  regards  rolling  and 
wire-drawing,  can  only  be  carried  out  with  advantage 
within  certain  limits  of  temperature,  which  are  sometimes 
not  very  far  apart ;  to  maintain  the  temperature  at  the  right 
point  during  the  operation  demands  great  care  and  skill  on  the 
part  of  the  workman.  The  inventor  employs  the  heat  gene- 
rated by  a  sufficiently  powerful  electric  current  as  a  means 
of  ensuring  that  metallic  sheet,  strip,  or  wire  shall  be  raised 
to  the  required  temperature  during  the  process  of  rolling  or 
drawing.  The  current  enters  the  strip  or  wire  at  a  contact 
consisting  of  rollers  or  rubbers,  and  leaves  at  a  point  further 
on,  which  may  be  the  rolls  themselves  or  the  drawplate,  or 
a  second  contact  just  short  of  the  rolls  or  drawplate.  The 
current  used  is  produced  by  a  generator  capable  of  heating 
the  strip  or  wire  to  a  temperature  considerably  superior  to 
that  required,  and  is  reduced  to  the  necessary  strength  by 
introducing  resistances  or  otherwise  ;  these  may  be  actuated 
automatically  by  appropriate  thermostats,  or  devices  which 
diminish  the  current  strengths  when  the  desired  temperature 
is  exceeded.     Several  special  arrangements  for  this  purpose 
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iir*!  described.  In  order  to  avoid  the  cooling  effect  of  the 
air  a  casing  or  covering  for  the  lieated  portion  of  the  strip 
or  wire  may  he  conveniently  used  ;  this  may,  in  certain 
cases,  he  made  suthciently  air-  or  gas-tiglit  to  enable  the 
sjiace  surrounding  the  wire  or  strip  to  be  filled  with  a 
non-oxidising  gas  or  vapour,  so  as  to  protect  the  metal  from 
oxidation.  When  the  temperature  required  is  low  and  the 
thickness  of  the  metal  is  small  the  heating  up  may  be 
done  wholly  by  means  of  the  current ;  but  if  higher, 
the  strip  is  preferably  passed  through  a  suitably  arranged 
furnace  on  its  way  to  the  rollers,  especially  if  the  strip 
is  of  considerable  thickness.  In  some  cases,  by  means  of  a 
bath  of  melted  metal,  oil,  or  sand,  &c.,  it  is  jjossible  to 
ensure  that  the  strip  is  heated  to  the  required  temperature 
without  employing  current  for  the  purpose  ;  but  in  general 
the  combination  of  the  direct  furnace  heating  and  the 
further  heating  by  automatically  regulated  current  answers 
better.— C.  U.  A.  W. 


Improvements  in  Treating  Residues  {Seco?ids)  from  Zinc 
Smelting,  Galvanised  Iron  Scrap,  JFlux  Skimmings,  and 
Acid  liesidues  Jor  the  purpose  of  obtaining  Products 
therefrom.  E.  H.  Cook  and  A.  E.  Petter,  Bristol.  Eng. 
Pat.  13,121,. July  18,  1892. 

Seconds  and  scrap  iron  are  treated  with  spent  acid  from 
galvanising  and  tin-plate  works  and  the  clear  liquor  is  set 
aside  for  the  lead  to  separate  as  chloride.  This  chloride  is 
subsequently  purified  by  re-solution  in  hot  water.  The  clear 
liquor,  after  the  removal  of  the  lead,  is  treated  with  ammonia 
obtained  by  heating  flux  skimmings  with  lime  in  a  suitable 
furnace,  and  the  precipitated  ferric  hydrate  is  separated  and 
roasted  for  the  production  of  red  oxide  of  iron.  The  clear 
liquor,  which  now  contains  zinc  and  ammonium  chlorides, 
is  mixed  with  lime  and  heated,  and  the  ammonia  evolved, 
together  with  ammonia  obtained  as  above,  is  passed  into 
spent  acid,  as  already  described.  The  precipitate  containing 
zinc  is  collected  and  dried. — H.  K.  T. 


Improvements  in  Bronze  Alloys.  A.  K.  Huntington, 
London,  and  R.  T.  Preston,  Deptford.  Eng.  Pat.  14,579, 
August  12,  1892. 

Improved  bronze  alloys  are  prepared  containing  copper 
and  zinc,  to  which  various  proportions  of  ferromanganese 
and  nickel  are  added,  together  with  small  quantities  of 
deoxidising  and  fluxing  agents,  such  as  sodium,  potassium, 
or  magnesium.  Aluminium  or  silicon  (siliceous  iron)  may 
also  be  used  for  this  purpose,  the  quantity  being  somewhat 
increased  if  these  elements  are  intended  to  form  a  sensible 
portion  of  the  alloy.  Tin  in  proportion  usually  not 
exceeding  1  per  cent,  may  also  be  added.  In  preparing 
these  alloys  it  is  preferable  first  to  alloy  the  ferromanganese 
and  nickel,  and  then  melt  that  alloy  with  the  copper,  lastly 
adding  the  zinc  and  deoxidising  agents  with  the  tin,  if  it  is 
employed.  Iron  may  be  used  instead  of  ferromanganese,  in 
almost  the  same  quantity ;  zinc  may  be  diminished  or 
omitted,  the  proportion  of  iron  or  ferromanganese  and 
nickel  being  increased.  Compositions  suitable  for  many 
purposes  are  : — copper,  53  ;  "  zinc,"  40  ;  iron,  1  ;  manga- 
nese, 3 ;  nickel,  1,  with  or  without  one  part  of  tin.  Or 
copper,  82  ;  iron,  8  ;  nickel,  10.— C.  R.  A.  W. 


An  Improved  Method  of  Converting  Pulverous  Metallic 
0.rides  into  Solid  Ores.  N.  Henzel,  Wiesbaden.  Eng. 
Pat.  14,739,  August  15, 1892. 

Thk  powder  to  be  treated  is  well  moistened  and  stirred 
with  a  suitable  proportion  of  aluminium  silicate,  such  as 
ordinary  clay  ;  the  mass  is  thea  made  into  irregular  lumps 
and  heated  by  the  top  flame  of  a  furnace,  when  it  becomes 
hard-burnt  to  a  substance  still  sufficiently  porous  to  be 
susceptible  to  the  action  of  reducing  gases.  When  iron 
oxide,  such  as  roasted  pyrites  dust,  or  purple  ore  from 
copper  extraction  is  thus  smelted,  silicon  is  contained  in 
the  reduced  metal  -,  thus  5  per  cent,  of  aluminium  sihcate 
suthces  in   the  case  of  the  smelting  of  iron  required  to  be 


poor  in  Bilicon  ;  10  per  cent.,  with  ha;matite  free  from  phos- 
phoru.t,  so  as  to  produce  first  quality  hu.-matite  pig  ;  30  per 
cent.,  when  ferro-silicon  is  reiiuired,  containing  \A  i>er  cent, 
and  upwards  of  silicon. — C.  R.  A.  W. 


A  New  Method  of  Dealing  with  Blast  Furnace  and  other 
Slag,  and  Apparatus  therefor.  1).  Rock,  London.  Eng. 
Pat.  14,982,  August  19,  1892. 

TuK  molten  slag  is  run  in  a  stream  between  a  pair  of 
crushing  rolls,  the  lowest  portions  of  which  are  immerse<l 
in  water,  whilst  water  is  simultaneously  run  on  to  it,  so 
that  the  cooling  and  solidification  take  place  simultaneously 
with  the  crushing.  The  pulverised  mass  falls  into  a  water 
tank,  whence  it  is  raised  by  means  of  a  power  driven 
mechanical  elevator.  Instead  of  rolls,  a  revolving  shaft 
may  be  used,  carrying  strong  arms  which  strike  the  slag 
and  break  it  up  as  it  comes  in  contact  with  the  water. 

— C.  R.  A.  W. 

Improvement  relating  to  the  Coating  of  Articles  with 
Zinc.  E.  H.  L.  Stiirzel,  Hamburg.  ?]ng.  Pat.  15,491, 
August  29,  1892. 

According  to  the  patentee  metallic  aluminium  only  enters 
into  combination  with  zinc  in  the  proportion  corresponding 
with  the  atomic  weights  of  the  metals.  If  aluminium  be 
melted  in  a  separate  crucible  and  "  conducted  to  the  zinc- 
bath,"  this  becomes  covered  by  a  thin  film  of  aluminium 
which  serves  as  a  protective  coating,  reducing  the  forma- 
tion of  ashes  and  of  hard  zinc  to  about  one-half  the  usual 
amount  when  protecting  covers  of  salammoniac,  fat,  and 
glycerin  are  employed.  Moreover,  the  coating  of  zinc 
given  to  the  articles  dipped,  is  thinner,  so  that  a  consider- 
able saving  of  zinc  is  effected.  The  inventor  disclaims 
the  inclusion  of  composite  galvanising  baths  containing 
both  aluminium  and  zinc,  and  consequently  coating  the 
articles  with  an  alloy  of  the  two  metals. — C.  R.  A.  W. 


Improvements  connected  with  the  Production  of  Purple 
Ore  Bricks  or  Blocks  for  Use  in  Blast  Furnaces  or 
other  Furnaces,  for  the  Production  of  Iron,  and  for 
other  Purposes.  H.  Bird,  Plymouth.  Eng.  Pat.  4072, 
February  24,  1893. 

The  improvements  are  effected  by  a  combination  of  kilns 
for  burning  purple  ore  bricks  or  blocks,  such  kilns  being  so 
connected  by  flues  that  the  hot  gases  from  bricks  which 
are  being  fired  in  one  kiln  are  used  to  heat  dried  bricks 
placed  in  another  kiln ;  whilst  the  hot  air  produced  by 
cooling  bricks  which  have  been  fired,  is  used  to  dry  freshly 
made  bricks.  The  kilns  have  fire-places  along  each  side, 
and  are  provided  with  flues  for  conveying  the  fire-gases  to 
the  upper  part  of  the  kilns,  whilst  the  waste  gases  or  air 
are  drawn  off  through  apertures  in  the  centre  of  the 
sloping  floor,  and  are  led  by  a  flue  to  the  next  kiln. 
The  kilns  are  built  in  rows  of  two  or  more  chambers,  each 
of  which  have  filling  and  discharging  wickets  at  each  end, 
and  a  firing  tunnel  down  the  centre. — H.  K.  T. 


An  Improved  Process  and  Apparatus  for  the  Extraction  of 
Gold.  E.  de  Pass,  London.  From  L.  C.  Daumas,  Paris, 
France.     Eng.  Pat.  6302,  March  24,  1893. 

Finely  di%-ided  ore,  containing  gold,  is  immersed  in  proto- 
chloride  of  sulphur  and  chlorine  is  passed  through  the 
liquid  until  it  is  no  longer  absorbed,  the  mixture  of  ore  and 
chloride  of  sulphur  being  heated  to  130°  C.  The  gold 
dissolves  in  the  form  of  a  double  perchloride  of  gold  and 
sulphur  and  is  recovered  by  cooling  the  filtered  hquor  to  the 
ordinary  temperature  when  the  double  compound  crystal- 
lises out.  This  is  decomposed  by  water,  giving  metalHc 
gold  mixed  with  sulphur,  the  latter  being  removed  by  carbon 
bisulphide.  Any  chlorine  which  is  not  absorbed  in  the 
apparatus  is  caught  by  passing  the  issuing  gases  through 
protochloride  of  sulphur,  and  is  again  obtained  in  the  free 
state  by  heating  the  latter  to  boiling.  The  protochloride  of 
sulphur  used  for  extracting  can  be  used  over  again.     If  the 
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ore  contains  other  metals  than  gold  these  must  be  converted 
into  oxides  by  roasting.  A  combined  apparatus  consisting 
of  leaching  vessels  with  steam  heating  tubes,  filters,  &c.,  is 
described. — H.  K.  T. 

Improvements  in  and  Relating  to  the  Smelting  of  Ores  and 
Refining  of  Metals,  and  to  Apparatus  therefor.  C.  M. 
Allen,  Butte  City,  Montana,  U.S.A.  Eng.  Pat.  8346, 
April  25,  1893. 
The  essential  portion  of  this  invention  consists  in  the  em- 
ployment of  an  arrangement  whereby  the  tuyei-es  of  a  blast 
furnace  or  converter  can  be  mechanically  plugged  and 
closed  without  removal  of  the  tuyeres,  or  tipping  of  the 
converter.  Fig.  1  represents  a  vertical  sectional  elevation  of 
a  combination  of  converter  A  and  blast  furnace  B,  each 
furnished  with  a  row  of  tuyeres  a  and  b  respectively.  The 
whole  is  waterjacketted,  including  the  base ;  a^  and  6'  are 
orifices  for  running  off  molten  metal  and  slag  respectively. 
A  wood  fire  is  built  in  the  bottom  converter  A,  and  coke 
gradually  added  until  a  good  fire  is  burning  above  the  level 
of  the  tuyeres,  the  lower  row  of  which  is  plugged,  as  also 

Fig.  1. 


the  metal  and  slag  holes  a^  and  ¥.  A  gentle  blast  is  then 
turned  on  through  the  upper  tuyeres  and  the  raw  sulphides 
to  be  smelted,  added  alternately  with  coke,  the  blast  being 
gradually  increased  as  the  charge  becomes  greater.  By- 
and-by  the  molten  mass  reaches  the  level  of  the  upper 
tuyeres ;  the  lower  tuyeres  are  then  unplugged,  and  a  blast 
of  sufficient  pressure  turned  on,  when  the  conversion  of 
sulphides  into  metals  begins,  sulphur  dioxide  being  formed 
and  escaping,  whilst  metallic  copper  or  lead  is  set  free. 
Pyrites,  quartz,  lime  rock  (CaCOg),  or  other  substances 
are  added  as  flux  to  promote  fusion  and  formation  of  slag 
as  required.  After  the  blowing  has  progressed  sufficiently 
the  blast  is  stopped  or  checked  by  plugging  the  tuyeres  ;  the 
liquid  contents  quickly  separate  into  two  layers,  so  that  on 
opening  the  slag  hole  with  a  pointed  bar  or  otherwise,  a 
certain  quantity  of  slag  is  run  off.  The  reduced  metal  is 
similarly  tapped  at  the  metal  hole,  and  a  corresponding 
quantity  of  fresh  sulphides,  &c.  added  through  the  upper 
charging  hole.  The  tuyeres  being  reopened  and  the  blast 
again  turned  on,  the  process  is  recommenced,  the  new 
charge  being  immediately  fired,  since  the  interior  and  the 
portion  of  slag,  &c.  not  drawn  off  are  white  hot. 

The  arrangement  whereby  the  tuyeres  are  alternately 
plugged  and  opened  is  indicated  by  Fig.  2.  The  plugs  D 
are  made  of  metal,  clay,  or  preferably  the  same  material 
as  that  treated,  so  that  if  ultimately  forced  into  the  con- 
verter no  foreign  matter  is  introduced.  They  are  contained 
in  a  magazine  E,  furnished  with  two  sliding  doors  or  open- 
ings, the  upper  one,  e,  for  refilling  the  magazine,  the  lower 


one,  e^  for  allowing  one  plug  at  a  time  to  drop  down  on  to 
a  suitable  support  or  trough  in  a  pipe  connected  with  the 
tuyere  in  such  a  position  that  the  plug  is  immediately 
forced  onwards  by  the  blast  into  the  opening  of  the  tuyere  ; 
the  plug  is  made  with  an  enlargement  on  its  outer  end  so 
as  to  prevent  its  being  blown  through  the  tuyere  into  the 
converter.  The  blast  is  thus  shut  off  from  the  tuyere 
affected,  and  the  molten  material  inside  the  furnace  pre- 
vented from  running  outwards  into  the  tuyere.     In  order 

Fig.  2. 
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to  open  the  tuyere  hole  the  plug  is  either  driven  into  the 
furnace  by  means  of  a  bar  or  rod,  or  is  withdrawn  in  the 
contrary  direction  by  a  rod  or  screw.  This  latter  may  be 
so  constructed  as  to  hold  the  plug  in  position  so  as  to 
prevent  its  being  forced  outwards  by  the  internal  pressure 
whenever  it  is  desired  to  shut  off  the  blast.—  C,  R.  A.  AV. 


Improvements  in  the  Manufacture  or  Conversion  of  Iron 
and  Steel,  and  Compounds  or  Preparations  to  be  used 
therein.  J.  A.  Hunter,  Philadelphia,  U.S.A.  Eng.  Pat. 
10,215,  May  23,  1893. 

Ix  this  specification  cast-iron  is  said  to  be  converted  into 
steel  by  subjecting  it  to  the  action  of  chlorine,  oxygen,  and 
hydrogen,  generated  by  introducing  into  the  vessel  containing 
the  metal  at  a  yellow  or  white  heat,  muriatic  acid,  chloride  of 
lime,  or  bleaching  powder,  and  salt ;  so  that  hypochlorous 
acid,  HCIO,  is  first  formed,  its  elements  being  disunited  in 
contact  M'ith  the  hot  iron.  The  oxygen  attacks  and 
removes  a  certain  portion  of  the  carbon  in  the  iron,  the 
hydrogen  assisting  in  the  operation,  and  the  action  of  the 
gases  being  facilitated  by  the  presence  of  the  chlorine. 
Or  the  chemical  charge  may  be  heated  in  a  separate  vessel 
so  as  to  generate  hypochlorous  acid,  which  is  then  con- 
ducted into  the  crucible.  If  a  certain  proportion  of  carbon, 
such  as  vegetable  charcoal,  be  also  present,  the  mixture  of 
muriatic  acid,  salt,  and  bleaching  powder  possesses  the 
power  of  "  increasing  "  the  percentage  of  carbon  in  vvrought- 
iron  or  low  steel.  The  inventor  states  that  metal  originally 
containing  0"  32  per  cent,  of  total  carbon  contained  after 
this  treatment,  1'095  per  cent.;  using  for  100  lb.  metal 
24  ounces  muriatic  acid,  32  chloride  of  lime,  32  vegetable 
charcoal,  and  1 6  ounces  of  salt ;  whereas  the  same  propor- 
tion of  muriatic  acid,  chloride  of  lime,  and  salt  without 
the  charcoal  gave  good  results  in  the  way  of  decarbonising 
white  iron  to  steel ;  one  hour  being  requisite  in  the  first 
case,  and  two  hours  in  the  second,  the  charge  being 
directly  introduced  into  the  crucible  when  the  metal  had 
attained  the  proper  degree  of  heat. — C.  R.  A.  W. 


Improvements  in  the  Manufacture  of  Mineral  or  Slag 
Wool.  H.  J.White,  Brooklyn,  New  York,  U.S.A.— 
(Communicated  by  T.  E.  '  Halford,  Bedford  Park, 
Middlesex.)     Eng.  Pat.  10,358,  May  25,  1893. 

In  order  to  prevent  the  evolution  of  sulphuretted  hydrogen 
from  slag   wool  during  its  subsequent  use,  blast  furnace 
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slag  is  fused  in  a  reverbcratory  or  other  suitable  furnace  ;  a 
mixture  of  alumina  ami  black  oxide  of  niaiipanese  is  tben 
added  (about  10  |)er  cent,  of  the  former,  and  12  to  l.">  per 
cent,  of  the  latter),  "which  combines  with  the  sulphuretted 
hydrojjen  to  form  sulphides  of  aluminium  and  manganese." 
After  about  •'!()  minutes  fusion  the  resulting  compound  is 
treated  in  the  usual  way  by  a  jet  of  steam  or  air  to  form 
mineral  wool.  Instead  of  blast  furnace  slag,  a  nii-\ture  of 
silira,  2  parts  ;  limestone  or  chalk,  5  parts  ;  and  felspar, 
,5  parts,  may  be  em[)loyed,  the  last  ingredient  rendering 
the  fused  mass  njore  fluid.  When  melted  the  alumina 
and  black  oxide  of  manganese  are  added  as  before. 

— C.  K.  A.  W. 

Improvt-mcnl^  in  the  Method  of  and  Apparatus  for 
Hardening  and  Tempering  Steel  Wire.  H.  15.  Gold- 
thorp,  Liversedge,  Yorks.  Jlng.  Pat.  10,672,  May  31, 
1893. 
Ix  order  to  harden  and  temper  steel  wire  suitable  for  use 
in  the  manufacture  of  card  clothing  so  that  it  shall  still 
retain  its  brightness  and  tensile  strain,  it  is  passed  through 
the  foundation  of  the  flame  from  a  series  of  gas  burners 
so  that  the  flame  envelopes  the  wire,  excluding  air  and 
heating  the  wire  to  the  required  degree.  Tlie  hot  wire 
then  passes  successively  through  a  ferrule  into  which  the 
flame  plays ;  an  oil  bath  which  chills  and  hardens  it ;  a 
series  of  pressure  pads  which  wipe  off  the  adherent  oil  ;  a 
tempering  bath  of  melted  lead  or  other  soft  metal,  at  the 
base  of  which  is  fixed  a  guide-bar  under  which  the  wire 
passes  so  as  to  submerge  it  under  the  fused  metal ;  and 
finally  a  cooling  bath  of  oil  or  other  convenient  fluid. 
Instead  of  a  tempering  bath  of  fused  metal  a  gas  flame 
"  or  the  like  "  may  be  employed. — C  R.  A.  AV. 


XI.-ELECTEO-CHEMISTRY  AND  ELECTEO- 
METALLURaY. 

Electrical  Itesistance^  oj  (Commercial  Copper.     E.  Meylan. 
L'Electricien,  1893,  344. 

The  author  refers  to  the  difficulty  he  has  experienced  in 
obtaining  pure  copper  in  the  form  of  sheet  or  strip  when 
bought  in  small  quantities.  He  gives  the  following  tests  of 
copper  obtained  from  various  sources,  some  of  the  samples 
were  annealed,  others  hardened  by  rolling : — 


Sample. 


Specific  Resistance. 


No.  1 I  1-68  michrohms  at  0°  centigrade. 

I 
„   2 I  1-82 

„   .3 2-75 

„   4 i-m  „  „  „ 

The  specific  resistance  of  pure  copper  varies  from  1  'eie 
microhm  to  1*653  microhm,  according  as  it  is  annealed  or 
hardened.  Attention  is  called  to  the  difficulties  that  might 
arise  if  such  copper  as  that  tested  were  inadvertently  used. 

The  author  found  that,  unlike  copper,  the  aluminium  of 
commerce  is  very  fairly  pure,  its  specific  resistance  varying 
from  3- 16  to  3 "35  microhm?,  while  that  given  in  the  text- 
books for  the  pure  metal  is  2  •945  microhms. 


PATENTS. 


Improvements  in  Apparatus  for  Use  in  the  JElevtrolylic 
Decomposition  of  Metallic  Salts.  H.  H.  Lake,  London. 
From  I.  L.  Eoberts,  Brooklyn,  and  T.  H.  McGraw, 
Poughkeepsie,  U.S.A.  Eng.  Pat,  20,11 1,  December  9. 
1S90. 

The  improvements  consist  principally  in  the  construction 
and  arrangement  of  a  diaphragm  for  use  in  the  electrolytic 


production  of  caustic  soda  from  common  salt.  The 
diaphragms  are  preferably  com[>osed  of  asbestos  boards 
laid  on  oi)posite  sides  of  woven  asbestos  cloth,  which  arc 
then  sewn  up  in  a  covering  of  cotton  cloth  or  the  like 
and  exi)Osed  for  21  hours  to  the  action  of  hydrochloric 
acid  of  about  12"^  15.,  squeezed  and  rolled  in  the  acid  and 
then  thoroughly  washed  in  water  and  flattened  out. 

—a.  n.  P.. 

Improvements  in  Apparatus  and  Means  for  the  Elcclro- 
Igsis  of  Alkaline  Chlorides.  D.  G.  FitzGerald,  London, 
J:ng.  Pat.  9799,  May  24,  1892. 

This  invention  relates  to  the  electrolysis  of  soda  or  potassic 
chlorides,  and  has  for  its  objects  the  prevention  of  the 
waste  of  energy  caused  by  the  evolution  of  chlorine,  and 
to  provide  means  whereby  lithanode  may  be  used  as  the 
anode.  The  improvement  consists  in  the  addition  of  an 
insoluble  basic  oxide,  such  as  lime,  magnesia,  or  oxide  of 
zinc,  but  preferably  the  first-named,  to  the  electrolyte  in 
the  anode  compartment. — G.  II.  K. 


An  Improved  Process  and  Apparatus  for  the  Production 
of  Sodium,  Potassiiim,  and  like  Metals  by  FAectroylsis. 
H.  C.  Bull,  New  Brighton,  Eng.  Pat.  10,735,  June  7, 
1892. 

AccoKDixo  to  this  invention  the  chloride  under  treatment, 
which  may  be  contained  in  any  suitable  vessel — say  of 
cast-iron — is  melted  in  a  furnace,  which  is  preferably  one 
of  the  regenerative  type  fired  by  gas.  The  vessel  for 
reducing  the  chloride  is  covered,  and  is  separated  or  divided 
into  two  parts  or  chambers  by  means  of  a  sleeve  within 
which  is  placed  a  porcelain  lining.  This  sleeve  descends 
some  distance  into  the  melted  chloride  and  keeps  the 
products  of  electrolysis  from  recombining.  The  electrodes 
are  carbon  and  iron  bars  respectively,  and  suitable  means 
are  provided  for  leadiiig  off  the  separated  products. 

—  G.  H.  R. 


Improvements  in  Secondary  Batteries. 
Picard  and  H.  Thame,  London. 
June  8,  1892. 


H.  F.  Kirkpatrick- 
Eng.    Pat.    10,855, 


The  improvement  consists  in  forming  the  plates  of  a  paste 
made  of  a  mixture  of  red  lead  with  sulphide  of  lead  with 
or  without  the  addition  of  bone  ash,  asbestos  fibre,  or  other 
binding  material.  AV'hen  the  paste  is  sufficiently  dry  the 
plates  are  heated  in  a  furnace  so  as  to  reduce  them  to 
metallic  lead  with  evolution  of  sulphur  dioxide,  and  lead 
frames  for  making  connection  are  then  cast  round  the 
plates  so  formed.  — G.  H.  R. 


An  Improved  Process  for  Manufacturing  Compound  and 
Elementary  Bodies  or  Chemical  Products  by  Means  of 
Electricity,  and  Apparatus  therefor.  H.  Xieiverth, 
Berlm,  Germany.     Eng.  Pat.  11,382,  June  17,  1892. 

AccoRDixG  to  this  invention  the  bodies  which  have  to 
react  on  one  another  are  acted  on  by  static  or  induced 
electricity,  which  is  conducted  to  them  by  the  aid  of  a 
gas  or  vapour  which  is  electrically  conductive,  the 
reaction  being  assisted  or  effected  bv  the  electricitv. 

—  G.  H.  R. 


Improvements  in  the  Manufacture  of  Wire  strips  and  the 
like  by  Electro-Deposition.  R.  D.  Sanders,  Eastbourne. 
Eng.  Pat.  12,382,  July  4,  1892. 

The  improvement  consists  in  a  matrix  or  mandrel  (whether 
grooved,  spiral,  or  otherwise)  having  the  metallic  surface  or 
base  upon  which  the  metal  is  to  be  deposited,  and  the 
insulated  divisions,  arranged  in  such  a  manner  that  the 
deposition  of  the  metal  takes  place  freely  in  both  the 
vertical  and  horizontal  directions  until  ii  has  assumed 
the  required  shape  or  section.  The  matrix  may  be  oscillated 
and  traversed  during  the  operation.  (See  Eng.  Pat.  7960, 
1891.)— G.  H.  R. 
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Improvements  in  the  Formation  of  Plates  or  Electrodes 
for  Secyndary  Butteries.  G.  Carassino,  Carshalton. 
Ena-.  Pat.  12,665,  July  9,  1892. 
The  electrodes  are  formed  by  electrolytically  deposit'.ng 
lead  in  a  spongy  metallic  form  upon  leaden  frames  in  a 
warm  bath  composed  of  water,  caustic  potash,  and  litharge. 
The  frames  may  be  composed  of  lead  or  of  an  alloy  of  lead 
and  antimony,  and  to  prepare  them  to  receive  the  deposit 
must  first  be  immersed  for  about  12  hours  in  a  bath  of 
50  per  cent,  nitric  acid  and  then  dipped  into  a  solution  of 
caustic  potash  and  be  well  washed.  A  suitable  bath  for  the 
deposition  of  the  lead  is  formed  by  an  aqueous  solution 
containing  3  parts  caustic  potash  per  1,000  and  litharge 
8  parts  per  thousand. — G.  H.  I\. 


Improvements  in  the  Electrolytic  Extraction  of  Zinc.  Abel 
and  Imray,  London.  From  Siemens  and  Halske,  Berlin, 
Germany.     Eug.  Pat.  12,731,  July  11,  1892. 

This  invention  relates  to  a  process  by  means  of  which  the 
formation  of  zinc  sponge  during  electrolysis  is  entirely 
prevented.  The  process  is  based  upon  the  prevention  of 
the  supposed  action  of  the  ziuc  hydride  ZnH.,,  and  the 
nascent  hydrogen  in  causing  the  production  of  zinc  sponge, 
by  mixing  with  the  neutral  or  slightly  acid  sulphate  of  zinc 
solutions  free  halogens,  or  such  inorganic  or  organic  halogen 
compounds  (hypochlorous  or  hypobromous  acids,  or  chlor- 
hydrins  of  the  glycols,  &c.)  which  under  reduction  give 
off  their  halogens  to  the  nascent  hydrogen. — G.  H.  E. 


Improvements  in  regulating  Temperatures  in  Manufacturing 
Meta\i.  and  in  Means  or  Apparatus  employed  therein. 
E.  E.  C.  Crompton,  Londjn.  Eug.  Pat.  12,776,  July  12, 
1892. 

See  under  X.,  page  694. 


Improvements  in  the  Electrolytic  Production  of  Caustic 
Soda  or  Caustic  Potash.  C.  A.  Burghardt,  Manchester. 
Eng.Pat.  12,977,  July  15,1892. 
This  invention  relates  to  the  production  of  caustic  soda  or 
potash  from  the  sodium  cr  potassium  produced  by  means  of 
the  process  described  by  L.Grabau  inEng.  Pat.  15,792  of  1889 
and  16,060  of  1390  (this  Journal,  1830,  1041,  and  1891,147). 
The  metallic  sodium  or  potassium  passmg  from  the  apparatus 
there  described  is  caused  to  pass  through  a  pipe  heated  to  a 
•point  above  that  at  which  the  metals  vapourise  and  then 
steam  is  introduced  into  the  tube  through  a  suitable  injector, 
with  the  result  that  caustic  soda  or  potassium  respectively 
are  formed.  The  tube  is  kept  heated  above  the  solidifying 
points  of  these  substances  so  that  they  can  be  collected  at 
once  in  suitable  iron  drums  for  transmission. — G.  H.  E. 


Improvements  in  the  Manufacttire  of  Electrical  Storage 
Plates.  E.  B.  Bright,  Esher,  and  L.  W.  Mercier,  London, 
Eng.  Pat.  13,381,  July  22,  1892. 

According  to  this  invention  a  woven  fabric  of  some 
incombustible  material,  preferably  asbestos,  is  treated  with 
a  slight  coating  of  lead  or  carbon,  so  as  to  facilitate  the 
subsequent  adhesion  of  the  lead.  It  is  then  passed  over 
rollers  into  a  bath  of  molten  lead,  in  a  similar  manner  to 
the  ordinary-  process  of  galvanizing  iron  wire  with  zinc,  and 
is  then  drawn  out  of  the  bath  perpendicularly  by  guide 
rollers  and  quickly  cooled,  whilst  undergoing  compression. 

— G.  H.  E. 


An  Improvement  in  Tanks  or  Cells  for  Electrolysis  and 
like  Purposes.  F.  E.  Elmore  and  A.  S.  Elmore,  Leeds. 
Eng.  Pat.  13,542,  July  25,  1892. 
,The  tank  or  cell  consists  of  a  wooden  box,  which  is 
preferably  lined  internally  with  can\as  or  other  texture, 
within  which  is  placed  another  wooden  box  preferably 
covered  extei'nally  with  canvas  or  texture,  leaving  a  narrow 
space  between  the  two  boxes,  which  may  be  from  half  an 
inch  to  an  inch  wide.  The  two  boxes  are  held  in  position 
by  distance  pieces  having  very  narrow  contacts  with  the 
boxes.  The  space  between  the  two  boxes  is  then  filled  up 
with  a  soft  plastic  material,  preferably  of  a  bituminous 
character,  poured  in  while  the  inner  box  is  held  firmly  in 
position. — G.  H.  E. 


Improvements  in  Secondary  Batteries.  S.  A.  Eosenthal 
and  Y.  C.  Doubledaj-,  London.  Eng.  Pat.  14,250, 
August  6,  1892. 

The  active  material  is  held  in  a  perforated  and  corrugated 
piece  of  sheet-lead  forming  the  conductor  so  that  the 
material  on  both  sides  is  held  together  by  rivets  formed 
from  itself.  This  plate  is  contained  within  a  frame  of 
ebonite,  or  other  suitable  material,  of  about  its  own  height 
and  thickness.  The  frame  is  covered  on  both  sides  by  a 
perforated  ebonite  lid,  and  the  lids  and  the  frarae  are  held 
together  by  rivets  so  as  to  form  a  closed  box  containing  the 
plate.  The  frame  is  provided  with  a  recess  for  the  plate 
tang  to  pass  out. —  G.  H.  E. 


Improvements  in  or  Applicable  to  Electrical  Acc^imulators 
or  Secondary  or  Storage  Batteries.  H.  W.  Headland, 
Leyton.     Eng.  Pat.  15,120,  August  22,  1892. 

The  improvements  consist  in  forming  battery  plates  of  one 
or  more  hollow  bars,  square,  or  of  other  shape  in  section, 
each  consisting  of  a  series  of  uprights  with  transverse  ties 
or  cross  pieces  forming  recesses.  These  hollow  bars  are 
connected  by  transverse  strips  so  as  to  form  one  plate,  and 
the  bars  and  recesses  are  filled  with  any  suitable  composi- 
tion.—G.  H.  R. 


Improvtmcnts  relating  to   the  Electric  Heating  of  Pottery 
and    other  Furnaces,  and    Materials  therefor.     F.    von 
Poschinger,    Buchenau,    Germany.       Eng.    Pat.    13,095, 
July  16,  1892. 
This  invention  applies  to  the  heating  of  pottery  and  other 
furnaces  by  means  of  electric  circuits  in  the  walls  or  their 
Gurfaces  adapted  to  develop  and  radiate  heat  on  the  passage 
of  the  current,  and  to  the  construction  or  lining  of  a  furnace 
chamber  with  bricks  of  conducti\e  but  resistant   material 
and  simil.ir  mortar  where  required.     The  bricks  are  com- 
posed of  ordinary   brick   material  with  the    addition  of  a 
proportion  of  ground  graphite   and  the  mortar  employed  is 
also  rendered    conductive    by    the   addition   of   the    same 
substar.ce.  —  G.  H.  E. 


Improvements  in  and  Relating  to  Electric  Batteries. 
D.  Federman,  Lerma,  Italy.  Eng.  Pat.  15,319.  August 
25,  1892. 

The  improvement  consists  in  adding  continuously  to  the 
electrolyte  the  products  of  the  solution  of  any  oxidisable 
metal,  for  instance  lead,  in  dilute  sulphuric  acid  in  presence 
of  air.  The  elements  are  zinc  and  carbon,  and  the  battery 
is  so  arranged  that  the  dilute  sulphuric  acid  circulates 
through  the  whole  battery  after  coming  in  contact  with  the 
oxidisable  metal,  and  this  circulation  keeps  the  depolarisa- 
tion  constant. — G.  H.  E. 


Apparatus  fir  (Continuous  Decomposition  of  Alkaline 
Chlorides  hy  Electrolytic  Fusion.  J.  Stoerk,  Paris, 
France.     Eug.  Pat.  15,649.     August  31,  1892. 

The  chloride  is  mixed  with  about  25  percent,  of  the  fluoride 
of  the  same  metal  which,  without  being  itself  decomposed, 
aids  the  decomposition  of  the  chloride  which  takes  place 
when  the  fused  material  is  subjected  to  electrolysis.     Fresh 
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chloride  is  iiitroiluccil  from  time  to  time,  tla-  fluoride  beinp 
tiutficifiit  until  the  opcriitiou  is  .stopped  to  clean  out  the 
apparatus.  This  consists  of  a  gas-fire  chamber  of  rectangu- 
lar form  covered  by  a  cast-irtm  plate,  which  in  turn  is 
covered  by  one  of  steel,  and  within  a  flange  projecting  up 
from  the  plate  all  round  is  built  a  wall  of  refractory  material 
lined  with  a  number  of  carbon  .slabs  cemented  together 
with  carbon  and  tar  putty.  The  interior  is  divided  into 
three  com])artments  by  partitions  extending  about  half-way 
towards  the  bottom,  each  partition  being  of  iron  on  the 
side  facing  the  middle  compartment  and  of  carbon  on  the 
other.  The  two  outer  compartments  are  covered  with 
refractory  material.  The  middle  with  a  flanged  iron  lid 
covered  with  ashes  or  similarnon-conducting  material.  The 
positive  electrodes  which  are  carbon  pass  through  the 
covers  of  the  side  compartments,  while  a  plate  or  slab  of 
iron  or  nickel  extending  through  the  lid  forms  the  negative. 
Molten  lead  on  the  bottom  of  the  chamber  forms  a  seal 
and  suitable  means  are  provided  for  removing  the  pro- 
ducts of  electrolvsis. — G.  H.  R. 


per  cent,  of  the  glue  employed.  After  these  ingredients 
are  thoroughly  mixed,  asbestos  or  equivalent  acid-resisting 
and  strengthening  material  is  stirred  into  the  mass,  which 
is  then  formed  into  sheets. — G.  H.  U. 


Improvements  in  and  Apparatus  for  Obtaining  Metals  by 
Klectrolijsis.  II.  L.  \Vise,  London.  From  H.  H.  Frei. 
Bezirk  llorgen,  Zurich,  Switzerland.  Eng.  Pat.  15,887. 
September  a,  1892. 

The  electrol^'te  is  melted  by  internally  fired  heaters  placed 
within  the  electrolytic  decomposing  vessel,  and  the 
separated  molten  metal  itself  serves  to  transmit  the  heat 
due  to  the  combustion  of  the  gaseous  or  other  fuel  within 
the  heaters  to  the  electrolj-te.  On  first  starting  the  heat 
is  transmitted  directly  to  the  electrolyte,  but  as  the  metal 
separates  it  should  be  allowed  to  accumulate  until  its  level 
is  sufficiently  high  to  cover  the  heaters  during  the  elec- 
trolytic process. — G.  H.  R. 


Improvements  in  and  relating  to  Dry  and  other  Galvanic 
Batteries.  A.  E.  J.  Ball,  Tlymouth.  Eng.  Pat.  16,545, 
September  16,  1892. 

The  electrolyte  consists  of  a  solution  of  equal  proportions 
of  calcium  chloride,  zir.c  chloride,  and  ammonium  chloride, 
in  water.  This  is  thickened  by  the  addition  of  Russian 
gelatin  in  the  proportion  of  about  one  part  of  gelatin  to 
ten  parts  of  solution,  and  then  plaster  of  Paris  in  the 
proportion  of  about  two  parts  to  one  of  solution  is  stirred 
in,  formiug  a  pulp-like  mass  which  sets  to  the  consistency 
of  stifiP  dough.— G.  H.  R. 


Improvements  in  the  Production  of  Chlorine,  Soda,  and 
other  Products  by  Electrolysis,  and  in  Apparatus 
employed  therein.  H.  Blackman,  Xew  York,  U.S.A. 
Eng.  Pat.  19,170,  October  25,  1892. 

According  to  this  invention  the  difference  in  the  densities 
of  the  electrolyte  and  the  produ2ts  of  electroljsis  are 
utilised  to  keep  them  apart.  The  electrolytic  decomposition 
is  effected  in  a  rapidly-revolving  vessel  from  the  central 
portion  of  which  an  outlet  passage  leads  off  the  chlorine 
gas  and  another  passage  provides  for  the  escape  of  the 
hydrogen.  As  the  sodium  hydrate  is  generated  against  the 
cathode,  it  separates  from  the  brine  forming  an  annular 
layer  against  the  outer  portion  of  the  vessel  and  escapes  in 
drops  into  a  trough  through  a  minute  delivery  orifice. 
Carbon  plates  are  preferably  employed  for  the  anodes, 
while  the  iron-containing  vessels  form  the  cathodes. 

— G.  H.  R. 

An  Improved  Diaphragm  for  Electrolytic  Cells.  C.  X. 
Waite,  Xewton  Highlands,  U.S.A.  Eng.  Pat.  2586, 
February  6,  1893. 

The  diaphragm  is  composed  of  asbestos  or  other  acid- 
resisting  fibrous  material,  containing  in  its  pores  bi- 
chromatised  gelatin.  Glue  or  isinglass  is  dissolved  in  the 
smallest  possible  quantity  of  water,  and  to  this  is  added  a 
quantity  of  bichrooiate  of  potash  equal   to  about    15  or  20 


Improvement  in  Device  for  Electrically  Heating  Crucibles 
and  other  Articles.  \V.  Mitchell,  Maiden,  U.S.A.  Eng. 
Pat.  G922,  April  -1,  1893. 

The  heating  receptacle  for  crucibles  and  other  articles  is 
composed  of  two  sections  of  refractory  heating  material 
of  high  electrical  resistance  separated  by  an  interposed 
strip  of  insulating  material.  Provision  is  made  for  connec- 
tions with  the  electrical  circuit,  and  the  receptacle  is 
provided  with  a  filling  of  pulverised  graphite  or  similar 
substance. — G.  H.  R. 


Improvement  in  EUctrically  Heated  Crucibles  and 
Holders  therefor.  W.  Mitchell,  Maiden,  L'  S.A.  Eng 
Pat.  6952,  April  4,  189.3. 

The  invention  consists  partly  in  a  crucible  consisting  of 
two  parts  insulated  from  one  another  b\-  an  (J-shaped  bar 
or  partition  of  asbestos  or  fireclay  or  other  insulating 
material ;  and  also  in  the  combination  therewith  of  a  holder 
connected  with  circuit  wires  and  having  terminals  in  contact 
with  the  respective  insulated  halves  of  the  crucible. 

— G.  H.  R. 


Improvements  in  Electric  Accumulators  or  Storage 
Batteries,  applica/jle  also  as  a  Constant  Primary 
Element.  H.  Lehmann,  Halle,  Germany.  Eng.  Pat. 
8808,  May  2,  1893. 

AccoEDiXG  to  this  invention,  one  of  the  two  electrodes  is 
filled  with  an  active  mass  consisting  of  peroxide  of  barium, 
while  the  exciting  liquid  consists  of  a  solution  of  barium 
chloride.— G.  H.  R. 


An  Improvement  in  Dry  Voltaic  Cells,  and  in  Conducting 
Connections  for  the  Carbons  cf  these  and  other  Electric 
Cells.  Siemens,  Bros,  and  Co.,  and  E.  F.  Obach, 
London.     Eng.  Pat.  6565,  May  6,  1893. 

The  cell  consists  of  a  zinc  cylinder  fixed  on  an  insulating 
base,  and  containing  a  central  carbon  surrounded  by 
concentric  depolarising  and  exciting  layers  covered  by 
granulated  cork,  or  equivalent  material  for  preventing  the 
escape  of  moisture,  and  a  bituminous  seal.  The  connection 
to  the  carbon  is  made  by  means  of  a  screw-threaded  metal 
pin  and  its  nuts,  or  a  wire,  placed  in  a  hole  in  the  carbon 
furnished  with  under-cut  grooves  or  a  screw  thread,  and 
round  this  pin  is  poured  an  alloy  which  expands  on  cooling, 
consisting  of  about  two  parts  bismuth  to  two  parts  lead  and 
one  part  tin.  — G.  H.  R. 


An  Improved  Electrolytic  Apparatus.  Haseltine,  Lake, 
and  Co.,  London.  From  T.  Craney,  Bay  City,  U  S.A. 
Eng.  Pat.  9295,  May  9,  1893. 

A  VAT,  preferably  constructed  of  wood,  and  provided  with 
an  indestructible  lining  where  necessary,  is  furnished  with 
a  hermetically  closing  cover  and  with  suitable  openings  for 
the  admission  of  brine  and  for  the  discbarge  of  the  liquid 
products  of  electrolysis.  The  entire  bottom  of  this  vat  is 
covered  with  an  indestructible  porous  medium  such  as 
ground  slate,  glass,  &c.,  and  partitions  divide  the  vat  intD 
compartments  in  such  a  manner  that  they  partially  intercept 
the  free  flow  of  the  liquid  and  compel  It  to  flow  alternately 
over  the  top  of  one  partition  and  under  the  lower  edge  of 
the  next.  The  cathodes  may  form  these  partitions,  and 
the  anodes  are  composed  of  carbon,  and  are  enclosed  in 
stoneware  bel.'s,  preferablj',  non-porous,  and  provided  with 
an  open  bottom  projecting  into  the  porous  medium  and 
supported  above  the  bottom  of  the  vat  bv  a  scalloped  lower 
edge.— G.  H.  R. 
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An  Improved  Electrolt/tic  Apparatus.  Haseltine,  Lake, 
and  Co.,  Loudon.  From  T.  Craney,  Bay  City,  U.S.A. 
Eng.  Pat.  9297,  May  9,  1893. 
The  invention  consists  in  the  construction  of  an  anode 
composed  of  an  open-ended  tubular  casing  of  suitable 
indestructible  material  such  as  stoneware,  porcelain,  or 
glass,  adapted  to  form  a  protecting  outer  casing  for  a 
conducting  mass  formed  of  compressed  powdered  carbon. 
This  tube  is  inserted  into  a  body  of  carbon  supported  upon  a 
porous  diaphragm  which  forms  the  bottom  of  the  compart- 
ment. The  cathodes  and  anodes  are  supported  in  suitable 
apertures  in  the  covers  with  which  the  compartments  are 
hermetically  closed,  and  the  circulation  of  the  electrolyte 
takes  place  through  the  layer  of  porous  material  on  the 
bottom  of  the  containing  vessel. — G.  H.  R. 


Improvements    in     or  connected    icith    Electric    Batteries. 

C.  P.  Shrewsbury,  London,  and  J.  L.  Dobell,  Modbury. 

Eng.  Pat.  9108,  May  13,  1892. 
This  invention  relates  to  the  class  of  batteries  in  which  the 
electrolyte  is  fused  nitrate  of  potash,  or  other  suitable 
nitrate,"and  the  positive  element  is  composed  of  carbon  in 
any  convenient  form.  It  consists  in  the  employment  for 
the  negative  of  a  hollow  and  perforated  or  porous  plate, 
cell,  or  chamber,  packed  -with  any  suitable  metallic  oxide, 
such  as  the  oxides  of  the  following  metals  : — manganese, 
iron,  cobalt,  nickel,  barium,  lead,  or  copper. — G.  H.  R. 


XII.-FATS.   OILS.   AND  SOAP 

MANUFACTUEE. 

7'Ae   Methods   of   Testing   Fats  and    Oils.      E.  Milliau. 
J.  Amer.  Chem.  Soc.  1893, 15,  153. 

See  under  XXIIL,  page  714. 


Detection   of  Sesame    Oil.        G.   Ambiibl.       Zeits.   anal. 
Chem.  32  [23],  255. 
See  under  XXIIL,  page  713. 


XIII.-PAINTS.  PiaMENTS.  VAENISHES. 
EESINS.  INDIA-EUBBEE.  Etc, 

PATENTS. 

Improvements  in  or  connected  with,  and  Apparatus  for,  the' 
Obtainment  or  Extraction  of  Gutta-Percha,  or  the  like. 
H.  E.  SeruUas,  Paris.     Eng.  Pat.  11,166,  June  14,  1892. 

This  is  a  process  for  extracting  gutta-percha  from  the 
dried  and  pulverised  parts  of  the  plant  by  the  aid  of 
solvents  such  as  toluene.  The  material  to  be  extracted  is 
placed  in  a  digestor  which  is  provided  with  a  steam  jackeft 
and  agitator,  toluene  is  run  into  the  apparatus  and  heat 
applied,  whereby  all  the  gutta-percha  is  obtained  in 
solution.  This  solution  is  then  run  into  a  still  where  the 
,  toluene  is  driven  off.  The  latter  is  recovered  to  be  used  in 
(  subsequent  operations,  and  the  dry  gutta-percha  is  removed 
from  the  still.— C.  O.  W. 


Improvements    in  and  connected    with    the    Manufacture 

of  Electrode    Plates  for    Secondary  Batteries.     J.  E. 

Hofmann,    Delligsen,    Germany.        Eng.    Pat.    10,283, 

May  24,  1893. 

The  plates  of  lead  which  serve  as  supports  or  a  foundation 

for   the   active   substance,   are    provided   with   pocket-like 

recesses  arranged  at  an  acute  angle  to  the   surface  of  the 

plate  ;    these   recesses   may   be    of   a   conical,   pyramidal, 

cylindrical,   or   prismatic   shape.      The   active   material  is 

firmly  packed  into  these  openings  so  that  it  may  not  fall 

out  during  formation  and  later  use. — G.  H.  R. 


The  Iodine  Absorption  Method.     F.  Gantter.     Zeits.  anal. 

Chem.  1893,  32,  1'8. 

See  under  XXIIL,  fajre  717. 


Xew  Method  for  Estimating  the  Iodine  Absorption  of 
Fats  and  Oils.  F.  Gantter.  Zeits.  anal.  Chem.  1893, 
32,181. 

See  under  XXIIL,  page  717. 


Improvements  in  Lined  Tribes  or  Hose  of  Caoutchouc, 
Gutta-Percha,  or  similar  Materials.  F.  Herold,  Berhn, 
Eng.  Pat.  14,800,  August  16,  1892. 

The  invention  consists  in  the  insertion  in  the  inside  of  th« 
tube  of  an  articulated  lining  of  metal  or  leather.  The 
tubular  lining  and  the  hose  may  be  manufactured 
separately.  The  lining  tube  is  then  coated  on  its  outer 
surface  with  rubber  solution  and  is  introduced  into  the 
caoutchouc  tubes  to  which  it  becomes  cemented  by  thi* 
coating,  or  the  rubber  tube  is  formed  upon  the  lining  tube 
as  on  a  core.  The  metal  lining  tube  may  be  formed  of  a 
helically  coiled  metal  band  with  overlapping  convolutions^ 
or  of  short  and  slightly  tapered  tubular  sections,  or  a 
continuous  metal  tube  may  be  employed,  provided  with 
annular  or  helical  corrugations  so  as  to  afford  it  flexibility. 
When  the  lining  tube  is  of  leather  it  may  be  strengthened 
by  an  internal  helical  wire  coil. — C.  O.  W. 


Improvements  in  Paints.     W.   B.   Abert  and  W.   Scherer, 
Washington,  U.S.A.     Eng.  Pat.  2169,  February  1,  1893. 

This  invention  refers  to  a  substitute  for  white  lead  paint, 
and  it  is  prepared  by  first  grinding  separately  in  oil,  mica 
reduced  to  the  state  of  an  impalpable  powder  and  gypsum. 
Then  the  two  mixtures  are  ground  together  with  addition  of 
some  gum  tragacanth.  The  following  proportions  of  these 
ingredients  are  quoted — 

Per  Cent. 

Mica 78-5 

Gypsum 18"0 

oil 30 

Tragacanth O'.T 

— C.  o.  w. 


Improvements  in  Noji-inflammable  Paint.      R.  J.  Doyle, 
Owen  Sound,  Canada.     Eng.  Pat.  5939,  March  20,  1893. 

This  paint  is  prepared  by  adding  to  a  gallon  of  a  mixture  of 
equal  parts  of  lime  water  and  vinegar,  one  half-pound  of 
salt,  one  quarter  of  a  pound  of  alum,  and  one  quarter  of  a 
pound  of  '•  white  vitriol,"  each  in  the  form  of  a  powder. 
This  mixture  is  then  boiled,  one  gallon  of  linseed  oil  or  other 
drying  oil  is  added,  the  boiling  repeated,  and  after  addition 
of  one  gallon  of  crude  petroleum,  the  mass  is  once  more 
heated  to  the  boiling  point. — C.  O.  W. 


A  Varnish  or  Polish  for  Leather.  C.  H.  HoUis  and 
A.  W.  Byron.  Duckmanton,  Chesterfield.  Eug  Pat. 
7721,  April  15,  1893. 

See  under  XIV.,  page  701. 
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Improremcntx  nlaling  to  the  Pifpnrdlion  of  Solvents  for 
Pyro.i-i/lino,  Shellac,  and  similar  Materials.  L.  I'aget, 
Newiirk,  New  Jersey,  I'.S.  Knp.  Pat.  778  1,  April  17, 
IH'Xi. 

FrsKL  oil,  wood-spirit,  and  beiiziue  arc  mixed  in  the 
respective  proportions  of  8 — 5,  2 — 5,  and  I — 2  volumes,  and 
(he  mixture  dehydrated  with  calcium  cliloride.  One  volume 
of  acetic  acid  is  mixed  with  '.i  to  4  volumes  of  this  mixture, 
and  the  whole  distilled.  It  is  claimed  that  the  distillate  is 
a  stronf;:cr  and  more  active  solvent  of  pyroxyline,  shellac, 
and  other  gums  than  is  a  mere  mixture  of  methyl  acetate, 
auiyl  acetate,  and  benzine.  Ethyl  alcohol  may  be  sub- 
stituted for  the  fusel  oil ;  oil  of  turpentine  or  benzene  for 
the  benzine  ;  or  a  mixture  of  fusel  oil,  wood-spirit  and  ethyl 
alcohol  in  equal  parts,  mixed  with  J^th  to  f'Tjth  its  volume 
of  benzine,  may  be  used  with  equally  good  results. 

—J.  G.  W. 


Improvements  in  the  Mamifactiire  of  White  Lead 
A.  B.  Krowne,  Cambrid>re,  through  H.  H.  Lake,  London. 
Kng.  Pat.  8345,  April  2.5,  1893. 

This  is  an  electrolytic  process  for  the  manufacture  of 
white  lead,  and  it  is  carried  out  by  placing  metallic  lead  in 
a  suitable  vessel  in  electric  connection  with  the  positive 
side  of  an  electric  force,  in  the  presence  of  a  solution  of  an 
acetate  or  a  nitrate  of  an  alkaline  base.  A  soluble  salt  of 
'lead  is  formed  on  the  anode  and  a  solution  of  caustic  alkali 
on  the  cathode.  In  consequence  of  the  flow  of  the  liquid 
against  the  cathode  these  two  solutions  intermix,  with  the 
result  that  lead  hydrate  is  precipitated,  the  original  alkaline 
salt  being  regenerated.  The  solution  containing  the  lead 
hydroxide  in  suspension  is  then  run  into  a  settling  tank, 
from  which  the  clear  solution  is  subsequently  drawn  off, 
then  is  used  again  in  the  electrolyser,  and  the  lead  hydrate 
is  finally  exposed  to  the  air  or  to  an  atmosphere  of  carbonic 
acid,  to  convert  it  into  hvdrated  carbonate  of  lead. 

— C.  O.  W. 


Lnprovements  in  Steam  Vulcanising  Woollen  Waterproof 
Fabrics  for  Garments.  H.  Wiener,  Salford.  Eng.  Pat. 
J4,012,  August  3,  1893. 

See  under  \.,  page  675. 


XIY.-TANNING.  LEATHER.  QLUE.  AND 
SIZE. 

PATENTS. 
Improvements  in  the  Process  oj  Producing  Tannin, 
whereby  ihe  Minor  Products,  such  as  Cellulose,  Gum, 
Acetic  Acid,  and  Bisulphite  of  Lime  are  obtained. 
E.  A.  Brydges,  Berlin,  and  Upton,  Middlesex.  From 
A.  Mitscherlich,  Miindeu,  Germany.  Eng.  Pat.  1665, 
April  6,  1882. 

Wood   deprived  of  its  bark   and  sawn  up  into   pieces  of 

moderate  size,  is  placed  in  a  boiler  provided  with   heating 

I  tubes,   and   appliances   for   supply   and    escape    of    fluid, 

I  steam,  &c.     After  the   closing  of  the  boiler,  the  wood  is 

[  steamed,    and  a  solution   of  bisulphite  of  lime  admitted. 

(  The  average  duration  of  the  process  is   upwards  of  eight 

I  hoiirs,  at  a  temperature  of  110"  C,  those  parts  of  the  wood 

!  which  surround  and   penetrate   the   cells  being  dissolved, 

whereas  the  cells  themselves  remain  in   the  fluid  as  a  soft 

I  mass.     Pressure   being  removed,  the  contents  of  the  boiler 

^are   now   heated    to    boiling   point    until    the    excess    of 

(sulphurous  acid  is  driven  off',  which  may  be  utilised  for  the 

(production  of  fresh  bisulphate  of  lime.     The  fluid,  which 

,is  now  separated  from  the  cellular    matter  and  contains, 

besides   salts   of   lime,   tannin,   gum,   and    acetic  acid,    is 

employed  principally   (a)    as  material   for  tanning  hides  ; 


(h)  for  the  manufacture  of  gum  ;  (r)  for  obtaining  vinegar. 
The  insoluble  c<;llulose  is  white  or  nearly  white,  and  the 
yield  is,  in  some  cases  (from  pine  wood)  as  high  as  86  per 
cent.— E.  G.  P.  T.  ^ 


Improvements  in  the  Process  of  and  in  Means  and 
Apparatus  for  Ungreasing  Hides,  Shins,  Leather,  and 
other  Materials.  G.  Popp  and  .J.  Jf.  Becker,  London. 
Eng.  Pat.  5700,  March  16,  1893. 

The  process  is  a  continuous  one,  the  goods  being  suspended 
in  containers,  which  are  so  connected  that  the  solvent  can 
be  forced  by  water  pressure  from  one  into  the  other.  The 
most  greasy  goods  are  suspended  in  the  container,  which 
receives  the  portion  of  the  solvent  which  contains  most 
grease,  and  those  which  are  in  the  most  advanced  stage  of 
degreasing  are  treated  with  the  recovered  solvent.  The 
recovery  is  effected  by  causing  the  exhausted  solvent  to 
flow  into  a  still,  from  which  it  is  distilled  into  a  receiver 
sufficiently  high  to  allow  of  return  to  the  containers  by 
gravitation.  Carbon  tetrachloride  is  extolled  for  the 
purpose  indicated  in  the  title.  The  whole  apparatus  is 
closed.— A.  G.  B. 


A  Composition  for  Glueing  Purposes.     ¥.  Hess,  London. 
Eng.  Pat.  7283.     April  10,  1893. 

To  make  1  cwt.  of  the  composition,  40  pounds  of  glue,  4 
pounds  of  treacle,  1  pint  of  turpentine,  1  pint  of  linseed 
oil,  and  64  pounds  of  water  are  boiled  together  for  eight  hours 
with  continual  stirring. — A.  G.  B. 


A  Varnish  or  polish  fur  Leather.     C.  H.  Mollis  and  A.  W. 
Byron,  Chesterfield.     Eng.  Pat.  7721,  April  15,  1893. 
Thls  varnish  is  an  alcoholic  solution  consisting  of 

Oz. 

Shellac xt 

Camphor i 

Resin 2 

Spirit OQ 

— c.  o.  w. 


Improvements  relating  to  Softening,  Roughening,  Water- 
proofing, and  Increasing  the  Durability  of  Leather  and 
a  Composition  therefor.  L.  Alexander,  Geestemunde, 
Germany.     Eng.  Pat.  9026,  May  5,  18S3. 

The  leather  is  coated  with  a  mixture  consisting  of 
"  benzine,"  two  parts  ;  oil  of  turpentine,  2  parts ;  colophony, 
3  parts ;  varnish,  1  part.  The  varnish  should  preferably  be 
linseed  oil  varnish,  though  turpentine  oil  varnish  and  spirit 
varnish  may  either  of  them  be  used  with  practically  the 
same  effiect. — A.  G.  B. 


XV -MANURES.  Etc. 


Ber. 


Phosphorus  in  Moorland  .Soils.  M.  Schmoeger. 
1893,  26,  386—394. 
It  has  been  established  by  several  chemists  that  a  smaller 
quantity  of  phosphoric  acid  is  extracted  from  Moorland 
soils  by  cold  12  per  cent,  hydrochloric  acid  than  is  present 
in  the  ash  of  the  same  soil.  The  author  shows  that 
such  soils  do  not  absorb  an  additional  quantity  of  phos- 
phoric acid  from  a  solution  of  phosphate;  his  experiments 
indicate  that  the  amount  of  phosphoric  acid  which  cannot 
be  extracted  by  hydrochloric  acid  exists  in  the  soil  in  com- 
bination with  a  nucleiQ-like  substance. — A.  K.  L. 
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PATENTS. 

Improvements  in  or  connected  vcith  the  Manufacture  of 
Manures  arid  Fertilizers.  J.  W.  Lodge,  Sowerby  Bridge, 
Yorkshire.  Eng.  Pat.  11,724,  June  23,  1892. 
The  improvements  are  concerned  -with  the  combination 
arrangement,  and  structure  of  machinery  for  drying, 
pulverising,  and  separating  into  fine,  dry  manure  all  forms 
of  refuse  and  excremental  matter  which  have  been 
previously  ground  together. — A.  G.  B. 


Improved   Manure.      J.    Schmitt,   Bubenheim,    Germanj'. 
Eng.  Pat.  10,189,  May  23,  ICQB. 

The  manure  consists  essentially  of  coal,  porphyry,  granite, 
and  mineral  phosphates,  with  or  without  other  mineral 
ingredients,  the  whole  in  a  fine  state  of  division  aid 
intimately  mixed. — A.  G.  B. 


XVI -SUaAE.  STARCH.   GUM.  Etc. 

Predominatit  Organic  Acid  in  Sorghum  Juice.     O.  Carr, 
J.  Am«r.  Chem.  Soc.  1893,  15,  144—151. 

A  PECVLiAR  sparingly  soluble  incrustation  has  been  observed 
to  form  on  the  tubes  of  the  evaporating  apparatus  employed 
in  Sorghum  sugar-houses.  The  author  has  examined  a 
quantity  of  this  substance  ;  he  found  that  it  contained  about 
16  per  cent,  of  magnesium  oxide,  8  per  cent,  of  calcium 
oxide,  and  50  per  cent,  of  organic  matter.  On  boiling  it  w  ith 
10  per  cent,  sulphuric  acid  or  with  acetic  acid,  and  precipita- 
tion of  the  filtrate  with  alcohol,  re-dissolution  of  the  precipi- 
tate in  water  and  final  conversion  into  lead  salt,  triplumbic 
citrate,  (C|3H50-)2Pb3,  is  obtained.  Parsons  (Amer.  Chem. 
J.  4,  39)  gives  the  results  of  an  examination  of  "  scale 
from  Sorghum-sugar  pans,"  and  concludes  that  two-thirds 
of  it  consists  of  calcium  aconitate.  Bearing  in  mind  that 
the  substance  examined  by  Parsons  was  derived  from  pans 
in  which  the  boiling  was  conducted  at  the  ordinary  pressure, 
whereas  that  investigated  by  the  author  was  obtained  from 
vacuum  evaporating  apparatus,  and  also  that  citric  acid  is 
when  heated  converted  into  aconitic  acid,  it  may  be 
conjectured  that  the  latter  acid  was  a  product  of  the 
manufacturing  process  and  was  not  present  in  the  original 
juice. — A.  li.  L. 


Tunicin.     E.  Winterstein.     Ber.  1893,  26,  362—364. 

TvxiciN  was  isolated  from  the  mantles  of  ascidians  as 
fallows -.—The  mantles  were  first  repeatedly  extracted  with 
boiling  water,  then  with  cold  1  per  cent,  hydrochloric  acid, 
and  subsequently  dried  and  pulverised.  The  powdered 
substance  was  boiled  for  an  hour  with  a  1  per  cent,  solution 
of  caustic  potash,  and  after  removing  the  alkali  by  washing 
with  water,  it  was  heated  for  an  hour  with  2  per  cent, 
sulphuric  acid.  The  residue  was  washed  successively  with 
water,  alcohol,  and  ether  when  it  consisted  of  almost  pure 
tunicin,  and  contained  only  0'  1  per  cent,  of  nitrogen.  The 
product  was  dissolved  in  sulphuric  acid,  composed  of 
concentrated  acid,  diluted  with  quarter  of  its  weight  of 
water.  The  solution  thus  obtained  Avas  then  diluted  until 
the  liquid  contained  2\  per  cent,  of  sulphuric  acid,  and  the 
whole  was  boiled  in  a  reflux  apparatus  for  an  hour,  then 
neutralised  with  baryta,  and  the  filtrate  evaporated  to  a  syrup, 
which  was  extracted  with  absolute  alcohol.  In  this  way 
glucose  (dextrose)  was  obtained  in  the  crystalline  condition  ; 
it  was  characterised  by  its  rotatory  power,  its  osazone,  &c. 
The  fact  that  glucose  is  formed  by  the  hydrolysis  of  tunicin 
is  confirmatory  of  the  observations  of  other  chemists. 

—A.  R.  L, 


Trehalum,  a  New  Carbohydrate.     C.  Scheibler  and 
V.  Mittelmeier.     Ber.  1893,  26,  1331—1336. 

In  Syria  and  Persia  a  cocoon  or  gall  nut-like  formation 
produced  by  a  variety  of  elephant  beetle  is  found  on  the 
branches  of  a  thistle  or  species  of  echinops ;  the  cocoon  is 
composed  of  the  so-called  trehala  manna,  which  in  these 
countries  is  used  as  a  food  or  medicine  Guibert  (Comptes 
rend.  1858,  46,  1213),  isolated  a  sugar  from  it  which  was 
subsequently  named  trehalose  by  Berthelot.  The  manna 
was  re  examined  by  Apping  in  1885.  The  authors  have 
obtained  a  new  carbohydrate  from  trehala  manna.  The 
trehalose  is  first  extracted  from  the  manna  by  boiling  it  with 
strong  alcohol,  and  the  residue  extracted  with  boiling 
water.  The  new  compound  trehalum  separates  after  some 
hours  and  is  re-crystallised  from  boiling  water. 

Trehalum,  C24H4.2O21,  crystallises  in  microscopic  prisms, 
is  tasteless  and  very  insoluble  in  cold  water ;  the  manna 
contains  16  per  cent.  It  is  extremely  hygroscopic,  does  not 
reduce  alkaline  copper  solutions,  and  yields  no  compound 
with  phenylhydrazine.  Aqueous  solutions  containing 
0'2 — 0-3  percent,  gave  a  specific  rotatory  power  [ajj,  =  179. 
On  hydrolysis  with  sulphuric  acid  glucose  (dextrose)  is 
produced  ;  diastase  exerts  no  action  upon  it.  Other 
properties  are  described. — A.  E.  L. 


Adonitol,  a  New  Pentitol.     E.  Fischer.     Ber.  1893,  26, 
633—639. 

Adonitol,  CH20H[CHOH]3.CH20H,  is  a  crystalline  com- 
pound obtained  from  adonis  vcrnalis.  It  is  very  soluble  in 
water  and  crystallises  therefrom  in  colourless  prisms,  the 
solution  has  at  first  a  sweet  taste  which,  however,  is  soon 
succeeded  by  a  sensation  of  numbness.  It  melts  at  102°, 
does  not  reduce  Fehling's  solution,  is  optically  inactive,  and 
has  no  specific  physiological  action.  On  oxidation  with 
sodium  hypobromite  a  sugar,  the  osazone  of  which  melts  at 
147°,  is  formed. 

A  most  interesting  reaction,  and  one  which  may  prove  of 
service  in  the  investigation  of  other  polyhydric  alcohols,  is 
that  with  benzaldehyde.  When  adonitol  is  dissolved  in 
50  per  cent,  sulphuric  acid  (3  parts)  and  shaken  with 
benzaldehyde  (2  parts),  a  crystalline  magma  is  formed  at 
the  end  of  12  hours. 

The  compound  obtained  is  the  dibenzal  derivative 
C5Hs05(CH-C6H5)2.  It  crystallises  from  hot  alcohol  ia 
slender  needles,  melts  at  164° — 165°,  and  is  decomposed 
when  boiled  with  5  per  cent,  sulphuric  acid  ;  hence  it  serves 
as  a  means  of  isolating  adonitol  in  the  pure  state.  Sub- 
sequent investigation  showed  that  adonitol  is  related  to 
ribose,  C'sHjqOj,  a  synthetic  sugar,  in  the  same  way  that 
mannitol  is  related  to  glucose.  It  is  the  first  pentahydric 
alcohol  discovered  in  the  vegetoble  kingdom,  and  its 
occurrence  renders  it  probable  that  ribose  will  also  be 
found  in  nature. — A.  R.  L. 


PATENTS. 


Improvements  in  the  Process  arid  Machinery  for  the 
Continuous  Refining  of  Sugar.  L.  E.  A.  Prangey,  Paris 
France.     Eng.  Pat.  14,419,  August  10,  1892. 

This  specification  relates  to  the  invention  of  a  machine  and 
its  accessories  whereby  massecuite,  entering  one  end  of  the 
machine,  is,  in  its  passage  through,  successively  moulded 
into  a  continuous  layer  or  sheet  of  sugar,  so  that  refined 
sugar  is  delivered  at  the  other  end  of  the  machine  and 
requires  only  to  be  divided  into  pieces  to  render  it  a 
marketable  article. 

The  machine  consists  of  a  reservoir  into  which  the 
massecuite  is  continuously  introduced,  and  passes  out  at  the 
bottom  between  plates  by  means  of  which  it  is  moulded 
into  a  layer  or  sheet  of  suitable  thickness.  This  sheet  is 
drawn  on  an  endless  perforated  band  over  a  horizontal 
grating  composed  of  solid  transverse  bars  through  which  the 
excess  of  "  green  syrup  "  drains  off  into  a  receptacle.  Sub- 
sequently the  sheet  of  sugar  reaches  another  grating 
composed  of  zigzag  pipes,  and  thus  forming  a  continuation 
of   the    grating   previously    mentioned.      Underneath    the 
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second  {rrating  are  placed  a  serieh  of  coiiieal  basins  which 
are  CDnnected  willi  exhausted  receptacles  by  means  of  valves  ; 
the  vacuum  in  the  first  basin  is  weak  but  becomes  {gradually 
stronjrer  in  the  succeeding  ones.  Throu<rh  some  of  tlic 
pipes  forniiiifx  the  second  grating  a  current  of  cold  water 
may  be  passed  in  a  directicn  opi)»site  to  that  is  which  the 
sheet  of  sugar  is  travelling  ;  the  object  of  this  is  to  assist  in 
cooling  and  solidifying  the  sheet,  which  latter,  is  however 
mainly  accomplished  by  the  air.  At  a  certain  point  before 
it  has  become  too  cool  the  lajer  of  sugar  is  treated  with 
clarifying  or  bleaching  agents.  As  the  lower  surface  of  the 
layer  remains  the  coolest,  it  is  advisable  to  finish  the  dr)  ing 
of  this  surface  by  passing  a  stream  of  hot  water  through 
some  of  the  jiipes  forming  the  second  grating.  The  sheet 
is  finally  dried  in  a  suitable  chamber  by  means  of  a  steam 
coil. — A.  li.  L. 


Improvrmeiits  in  and  relating  to  Multiple  Effect  Evapo- 
rators for  Treatinff  Sucjar  and  other  Liquids.  A.  G. 
Berry,  Aberdeen.     Eng.  Pat.  14,67.j,  August  15,  1892. 

The  following  claims  are  set  forth  in  this  specification. 
The  construction  of  multiple  effect  evaporating  vessels 
provided  with  a  separate  or  removable  heating  clianber, 
placed  within  the  lower  case  of  the  outer  evaporating  vessel, 
so  that  an  ancular  space  is  formed  between  these  vessels, 
through  which  space  the  liquid  circulates  in  a  downward 
direction ;  the  use  of  segmental  plates  having  rods  with 
tapered  heads  which  pass  down  a  division  of  the  tubes  to 
regulate  or  shut  off  the  circulation  of  the  liquor  through 
them,  or  of  horizoutal  segmental  baffle  plates  over  the  tube 
plates  and  a  division  of  the  tubes  in  the  heating  chamber, 
which  are  actuated  by  rods  and  levers,  for  the  same  purpose. 

—A.  E.  L. 


Improvements  relating  to  the  Production  of  Dry  Yeast. 
G.  Francke  and  O.  E.  liycanner,  Eerlin,  Germany.  Eng. 
Pat.  16,048,  September  7, 1892. 

See  under  XVTI.,  page  704. 


Improvements  in  the  Treatment  of  Molasses.     F.   Graeger, 
Vysocan,  Austro-Hungary.    Eng.  Pat.  8795,  May  2,  1893. 

Certain  kinds  of  molasses  ferment  only  with  difficulty. 
By  treating  such  samples,  after  being  neutralised  with 
sulphuric  acid,  with  a  slight  excess  of  the  same  acid  at  a 
temperature  of  6)^ — 75^  C.,  and  then  filtering,  either  at  the 
original  concentration  or  when  diluted,  they  ferment  more 
readily.  A  '■'  better  "  attenuatioa  is  also  attained  when  the 
process  is  applied  to  samples  of  molasses  which  ferment 
readily. — A.  K.  L. 


The  time  of  boiling  witli  hops  has  no  effect  on  the  amount 
of  albuminoids  precii»itated,  b  Jt  the  beers  are  brighter  the 
longer  the  time  of  boiling.  It  has  no  influence  on  the 
stability  of  the  beers,  but  GO  minutes'  boiling  is  necessary 
to  produce  the  full  hop  flavour.  The  preservative  power  of 
the  hops  used  in  the  copper  was  shown  by  a  sounder  beer 
being  produced  with  10  lb.  of  hops  per  (juaiter  than  with 
half  that  quantity.  There  was  no  difference  in  the  amount 
of  albuminoids  precipitated  in  the  tvvo  experiments. 

The  practice  of  reboiling  the  hops  does  not  produce 
sounder  beers,  and  the  authors  find  a  further  large  propor- 
tion of  tannin  is  extracted  during  the  second  boiling.  They 
are  hence  of  opinion  that  Ilayduck's  explanation  of  the 
preservative  power  of  hops  as  being  due  to  resin  is  correct, 
rather  than  Griessma_\er's,  as  owing  to  the  tannin,  new 
hops  are  extracted  with  much  greater  dilKculty  than  are 
older  ones,  the  common  practice  of  brcA'ers  being,  however, 
as  though  the  reverse  were  true. 

J.  Heron,  in  the  discussion  which  followed,  said  he  had 
found  that  sulphured  hops  possess  a  remarkable  keeping 
power,  and  also  that,  contrary  to  the  authors,  nearly  all  the 
tannin  is  extracted  during  the  first  boiling. — J.  G.  W. 


Some  Observations  on  Mr.  Valentin's  recent  Paper  on 
"  The  Analysis  of  Black  Beers."  G.  H.  Morris.  Tran*. 
Inst.  Brew.  6,  18'93,  169—172.  (See  also  this  Journal, 
1893,  368.) 

Thk  nethod  of  beer  analysis  described  by  Valentin  gives 
no  information  as  to  the  form  or  state  oi  combination  in 
which  the  maltose  a::d  dextrin  ex-'st,  but  only  their  total 
amount. 

The  author  claims  priority  (Brew.  Trade  Eev.  1890,476), 
for  the  recognition  of  an  unfermental  le,  reducing  residue 
in  beer  and  for  the  use  of  a  correction  on  the  results  of  beer 
analysis,  for  its  reducing  power.  Valentin's  h3-pcthcsis 
that  the  residue  may  be  C.  J.  Lintner's  isomaltose  is 
erroneous,  as  Lintner  describes  his  so-called  isomaltose  as 
being  completely  fermentable  by  vigorous  yeast  and  easily 
and  readil}'  converted  into  maltose  by  diastase.  The  residue 
is  a  constituent  of  the  malt,  freely  soluble  in  cold  water  and 
is  not  a  product  of  the  conversion  of  starch. 

Two  analyses  of  a  stout  are  quoted,  showing  that  it  is 
possible  with  care  to  analyse  black  beers  by  the  polarimetric 
method  and  obtain  concordant  results. — J.  G.  W. 


PATENT.S. 


XYII -BEEWma,  WINES.  SPIRITS.  Etc. 

Hops.     L.  Briant  and  C.  S.  Meacham.      Trans.  Inst.  Brew. 

6,  1893,  149—168. 
Directions  are  given  as  to  the  sampling  of  hops  by  means 
of  their  external  characters.  The  authors  aie  of  opinion 
that  the  proper  use  of  sulphur,  either  during  growth  or 
kilning,  is  not  objectionable,  and  ma}-,  in  the  latter  case,  be 
of  advantage.  Sufficient  attention,  they  think,  is  not  given 
to  the  different  brewing  values  of  hops  of  different  years' 
growth. 

Hops,  on  storing,  lose  tannin,  resin,  and  their  preservative 
power  on  beer.  Beers  brewed  with  new  and  yearling  hops 
compare  to  the  great  disadvantage  of  the  yearling  hops, 
from  their  acidity  and  unsoundness  on  storing.  Foreign  hops 
have  a  greater  preservative  power  than  Ecglish,  being,  in 
the  case  quoted,  as  2^  :  1,  but  their  peculiar  harshness 
precludes  their  use  in  any  large  proportion. 


Improvements  in  the  Production  of  Non-Alcoholic  Beers  or 

Ales.     A.  H.   Hobson,  London.     Eng.  Pat.  7663,  AprL* 

22,  1892. 
The  inventor  prepares  a  non-alcoholic  malt  liquor,  at  leasi 
from  an  excise  point  of  view,  by  mashing  malt  in  the 
ordinary  way,  only  taking  care  that  the  infusion  shall  have 
a  specific  gravity  exceeding  by  three  times  or  more  that  of 
the  finished  beverage.  By  this  means  comparatively  little 
oi  the  nitrogenous  matter  will  pass  into  solution. 

After  mashing,  the  temperature  of  the  liquid  is  raised  to 
about  88-  C,  sufficient  to  arrest  tLe  diastatic  action  of  the 
malt.  The  wort  is  after  some  time  drawn  off  and  strained 
through  spent  hops  from  which  the  bulk  of  the  tannin  and 
the  biaers  have  been  removed.  The  greater  part  of  the 
nitrogenous  matter  is  removed  by  the  little  tannin  still 
present  m  the  hops. 

The  hops  are  now  washed  out  with  water,  which  is  then 
added  to  the  wort,  and  the  mixture  is  concentrated  below 
100^  C,  until  it  acquires  a  specific  gravity  three  times  in 
excess  of  what  the  finished  product  is  to  possess.  After 
cooliuir,  till  about  16",  the  beer  is  filtered  through  swansdown 
cloths  and  diluted  with  water  up  to  the  proper  gravity.  If 
desirable  it  may  be  aerated  with  carbonic  acid  in  the  usual 
manner.  No  salicylic  acid  or  similar  preservatives  are 
wanted. — L.  de  K. 
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An  Improved  Filter  for    Wine   and  other  Liquids.     W. 
Parkinson,  London.     Eng.  Pat.  12,556,  July  7,  1892. 

The  filter  is  made  in  the  form  of  a  vertical  cj-linder,  divided 
into  two  halves  hy  a  perforated  plate  resting  upon  a  ledge 
formed  inside  and  supporting  the  finer  filtering  material. 
A  bag  suspended  from  the  open  top  contains  the  coarse 
filtering  material.  The  liquid,  such  as  wine  or  water,  is 
poured  in  at  the  top,  and  after  percolating  through  the  layers 
of  filtering  material,  flows  into  the  lower  part,  where  it  can 
be  drawn  off  by  means  of  a  tap.  An  air  tube  admits  air  into 
the  lower  part  of  the  filter. — E.  G.  C. 


Improvements  relatiny  to    the   Production  of  Dry    Yeast. 

G.  Erancke  and  O.  E.  Xycander,  Berlin,  Germany.     Eng. 

Pat.  16,048,  September  7,  1892. 
The  patentees  claim  the  use  of  lactic  acid  as  an  agent  for 
decolourising  dark  coloured  molasses  and  similar  waste 
products.  The  molasses,  &c.  are,  when  necessary,  neutralised 
by  heating  at  75^  C.  with  sulphuric  or  hydrochloric  acid, 
mixed  with  nutritive  materials,  such  as  malt  germs,  rye 
bran,  lupines,  vetches,  peas,  and  the  like,  and  subsequently 
heated  at  50" — 55'  C.  for  15 — 20  hours  with  dilute  lactic 
acid,  either  as  such  or  ;is  acidulated  milk  impregnated  with 
the  pure  lactic  ferment.  A  cheap  source  of  lactic  acid  is 
the  spent  wash  from  distilleries. — A.  R.  L. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

New  Method  for  Estimatinq  Fat  in  Milk.     L.  Liebermann 

and  S.  Szekely.     Zeits.'anal.  Chem.  1893,  32,  168. 

See  under  XXIII.,  page  717. 


A  General  Method  for  Testing  Butter.   K.  BrullJ,  Comptes 
rend.  116,  1255. 
See  under  XXIII.,  page  717. 


PATENTS. 


Improvements  in  or  relating  to  Poicders  or  Preparations 
for  Producing  Custard,  Blancmange,  and  the  like. 
W.  Chivers,  J.  Chivers,  and  S.  Chivers,  Histon.  Eng. 
Pat.  4657,  March  3,  1893. 

The  inviutors  mix  the  usual  ingredients  with  a  sufficiency 
of  susar,  so  that  nothing  but  milk  or  water  and  heating  is 
reqaired  for  the  desired  article  of  diet. 

In  making  a  custard  powder  a  good  recipe  is  :  Sago 
flour,  1  cwt. ;  powdered  Valencia  saffron,  3  oz.;  sugar, 
1|  cwt. ;  and  almond  or  vanilla  essence,  3  or  4  oz. 

For  blancmange  powder  the  proportion  of  sago  flour 
should  be  increased. — L.  de  K. 


The  apparatus  consists  of  a  closed  vessel  having  an  inner 
casing  or  shell,  a  steam-tight  space  or  chamber  being  left 
between  the  two.  The  milk  having  been  run  into  the 
vessel,  steam  is  slowly  admitted  through  a  pipe  to  the 
steam  space  of  the  chamber  between  the  vessel  and  the 
inner  shell,  and  when  the  thermometer  shows  the  tempera- 
ture high  enough,  steam  is  conveyed  into  the  liquid  through 
a  perfiarated  pipe  preferably  in  an  oblique  position  for  the 
purpose  of  promoting  the  circulation.  By  carefully  regulating 
the  temperature  scarcely  any  condensation  of  steam  will 
occur. 

A  vacuum-pump  ma}'  be  attached  to  the  apparatus  if  it 
be  desired  to  inspissate  liquids  during  or  after  their 
sterilisation.  —  L.  de  K. 


An  Improved  Proce.is  of  and  Apparatus  for  Sterilising 
Liquids.  G.  Popp  and  J.  H.  Becker,  London.  Eng. 
Pat.  5425,  March  13,  1893. 
Liquids,  milk  in  particular,  when  sterilised  by  heat, 
often  become  unpalatable,  probably  owing  to  a  local  over- 
heating -which  cannot  be  entirely  avoided.  Sterilisation 
by  direct  inlrodnction  of  steam  has  not  been  attempted 
for  fear  of  imparting  an  objectionable  taste  and  of  diluting 
the  milk.  The  inventors  have,  however,  found  that  by  a 
combination  of  the  two  processes,  very  satisfactory  results 
may  be  obtained,  a  milk  after  35  minutes'  application  of 
steam  being  only  found  diluted  to  the  extent  of  3  per  cent. 


Improvements  relating  to  Methods  of  Producing  and  Appa- 
ratus for  Producing  and  containing  Aerated  or  Gaseous 
Liquids.  C.  Hatton,  London.  Eng.  Pat.  5549,  March 
15,  1893. 

The  chief  feature  of  the  inventor's  aerating  apparatus 
consists  in  the  provision  of  a  principal  container  for  th.<^ 
highly-compressed  gas,  and  of  one  or  even  two  supplemen- 
tary containers:  which  are  intended  to  allow  of  the  measuring 
off  of  the  gas,  which  it  is  proposed  to  supply  to  the  siphon 
containing  the  liquid  to  be  aerated.  The  thoroughfare 
leading  from  the  principal  container  is  closed  before  any 
gas  could  go  to  waste,  and  all  danger  of  bursting  the 
vessel  is  obviated  by  means  of  exit  valves. — L.  de  K. 


The  Manufacture  of  Improved  Compounds  to  be  used  in 
Makiiig  Bread,  Biscuits,  and  the  like.  S.  Preston, 
Kamsgate.     Eng.  Pat.  6538,  March  28,  1893. 

By  using  the  inventor's  composition  when  making  bread, 
biscuits,  and  (he  like,  the  dough  can  be  made  direct  without 
either  stirring  in  a  ferment  or  setting  the  sponge. 

For  the  so-called  quick  process,  the  inventor  prepares  a 
mixture  of  20  lb.  of  glucose,  which  should  be  melted  at  a 
low  temperature,  and  40  lb.  of  common  salt.  "When  quite 
dry  it  is  powdered  and  mixed  with  2|  lb.  of  ammonium 
nitrate,  14  oz.  of  potassium  phosphate,  and  4  oz.  of  either 
magnesium  phosphate  or  sulphate.  For  the  slow  process, 
20  lb.  of  malt  flour  are  substituted  for  the  grape  sugar. 

The  compound  is  used  in  the  proportion  of  5  lb.  5  oz.  to 
a  sack  (280  lb.)  of  flour  when  the  quick  process  is  wanted  ; 
1  lb.  4  oz.  of  the  malt-flour  mixture  is  required  for  the 
slow  process. — L.  de  Iv. 


An  Improved  Composition  for  Use  as  a  Cattle  Food. 
F.  Ursin,  Ccithen,  Germany.  Eng.  Pat.  6974,  April  4, 
1893. 

AxT  suitable  feeding  cake  or  meal — for  instance,  oil  cake, 
meal,  or  groats,  or  cocoanut  meal  or  groats — is  mixed  with 
half  its  weight  of  molasses,  which  will  be  readily  soaked  up 
without  yielding  a  moist  article.  To  better  preserve  the 
food  the  inventor  proposes  to  add  1  per  cent,  of  lime. 

The  materials  are  well  mixed  and  pressed  into  cakes  of 
any  suitable  form,  or  put  up  in  bags  as  meal.  It  provides 
a  food  for  cattle  of  a  very  rich  and  fattening  nature. 

— L.  de  K. 


Apparatus  for  the  Product io7i  of  Sparkling  Drinks. 
C.  Malmendier,  Cologne,  Germany.  Eng,  Pat.  8683, 
April  29,  1893. 

This  is  an  apparatus  for  the  rapid  production  of  sparkling 
drinks,  and  is  distinguished  by  the  arrangement  of  a 
mixing  vessel  M  (Fig.  I),  corresponding  to  the  capacity-  of 
the  different  bottles  for  gas  and  liquid,  vertically  above  the 
neck  of  the  bottle,  as  well  as  by  the  attachment  of  the  bottle- 
holders  together  with  the  mixing  vessel  on  a  flat  iron  E, 
which  can  swing  at  the  point  Z  about  an  axis  lying  between 
the  bottle  and  mixing  vessel,  thereby  allowing  th'^  bottle 
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anil  mixing  yesst'l  to  occii()y  ii  position  alternately  one  above 
the  other,  as  also  of  a  thorough  shaking  together  of  the  gas 
and    Ihiid    in    the    uiixiug  vessel.     Two    or    more    similar 

KiL''.  1. 


apparatus   as    shown    in    Fig.    1   can  be  combined  into    a 
battery  (Fig.  2),  in  which  the  flat-iron  E  is  replaced  by  a 


Fig.  2. 


frame  revolving  about  an  axis.  Other  improvements  are 
also  described  so  as  to  produce  in  different  bottles  different 
sparkling  drinks  under  different  pressures  of  gas,  viz.,  the 
combination  of  one  or  more  low-pressure  redueing-valves 
branching  off  from  the  chief  pressure-reducing  valve,  also 
the  working  of  the  shaking  arrangement  of  the  apparatus 
by  an  eccentric  disc  with  crank  motion. 


Improvements  in  the  Method  of  and  Means  for  Preserving 
Articles  of  Food.  L.  Hausler,  Hamburg,  Germany.  Eng. 
Tat.  9145,  May  8,  1893. 

The  articles,  such  as  poultry,  fish,  meat,  fruit,  or  vegetables, 
are  immersed  in  and  coated  with  a  mixture  of  glycerin, 
gelatin,  and  boracic  acid,  which  completely  isolates  them 
from  atmospheric  influences  and  thoroughly  preserves  them. 
If  they  have  to  be  sent  to  some  distance  they  may  be  packed 
in  tins  or  other  suitable  air-tight  vessels.     The  antiseptic 


is  prepared  as  follows  : — (jtlycerio  is  strongly  heated  to 
e.vpel  anj'  water,  and  whilst  hot,  saturated  with  boracic  acid. 
After  being  kept  at  a  temperature  of  about  200''  C.  until 
nothing  more  evaporates,  the  mixture  is  allowed  to  cool, 
then  mixed  with  20—40  parts  of  hot  water  and  kept  for 
•-'4  hours  at  a  temperature  of  60'  C.  If  required,  a  little 
more  glycerin  mjy  be  first  added.  After  cooling  it  f  )rms 
the  inventor's  boroglycerin.  The  mixture  itself  is  made  by 
diluting  the  boroglyceride  with  a  judicious  amount  of  hot 
water  and  dissolving  in  it,  with  the  usual  precautions,  one 
half  or  an  equal  weight  of  gelatin.  It  is,  of  course,  used 
before  it  enters  the  jelly-like  condition.  Before  use  the 
articles  are  washed  with  luke-warm  water. — L.  de  K. 


(Z?.)— SANITARY  CHEMISTRY. 

Experiments  on  the  Action  oj  Very  Dilute  Sulphuric  Acid 
when  used  in  Water-Mains  to  destroy  Cholera- Bacteria. 
A.  Stutzer.  Zeits.  fur  Hygiene,  1893,  116.  Proc.  lost. 
Civil  Eng.  113,  39. 

The  author  having  previously  satisfied  himself  by  practical 
tests  that  a  solution  of  0*05  per  cent,  of  free  sulphuric  acid 
was  fatal  to  cholera  bacteria  ia  a  quarter  of  an  hour, 
repeated  the  experiments  with  percentages  of  acids  var3-ing 
in  strength  from  O'Ol  to  0M).5  per  cent.,  and  obtained 
corresponding  results.  The  0'02  per  cent,  solution  needed 
24  hours,  and  the  O'OS  per  cent,  solution  was  fatal  in  five 
hours;  a  few  colonies  escaped  an  hour's  exposure  to  a  0*03 
per  cent,  solution,  and  a  few  preserved  their  vitality  after  a 
like  exposure  to  a  0-04  per  cent,  solution ;  but  all  the 
bacteria  were  destroyed,  as  before,  by  a  O'Oo  per  cent, 
solution,  even  in  a  quarter  of  an  hour.  The  results  of  these 
tests  are  set  forth  in  a  table.  As  the  action  of  this  weak 
acid  upon  the  disease-germs  was  thus  proved  to  be  very 
energetic,  it  appeared  that  it  might  be  employed  to  disinfect 
the  service-pipes,  it  it  did  not  attack  the  metal  too  strongly. 
In  order  to  test  this  point,  the  author  obtained  from  the 
Bonn  waterworks  some  specimens  of  pipes  in  common  use. 
The  author  concludes  that  it  is  possible,  by  the  use  of 
this  very  dilute  acid,  to  speedily  destroy  cholera-germs 
without  any  noteworthy  injury  to  the  pipes  ;  further,  that 
in  the  case  of  rusty  pipes  a  mechanical  separation  of  the 
incrustation  takes  place,  and  he  believes  also  that  it  is 
probable  that  algae  and  other  vegetable  growths,  and  even 
animal  substances  contained  in  them,  would  be  destroyed. 
The  treatment  is  not  over  costly,  as  he  estimates  that 
100  kilos,  of  60-degree  sulphuric  acid  would  suffice  for 
the  disinfection  of  40,000  litres  of  water  (about  1  lb.  of 
acid  to  40  gallons  of  water,  or  at  an  expense  for  acid  of 
about  -S^d.  per  100  gallons  of  water  treated). 


Arsenic    Works  on  the  Tamar.     Graphic,  1893. 
Baring  Gould. 

See  under  X.,  pages  692 — 693. 


Rev.  S. 


(  C.)— DISIXFECTANTS. 

The  Vahie  of  the  Salts  of  Copper  as  Disinfectants.     Dr. 

Green.     Zeits.    fiir    Hygiene,    1893,    495.     Proc.    Inst. 

Civil  Eng.  113,  42. 

From   among  the   numerous  salts   of   copper,  the  author 

selected   for  examination   only  those  that   are   soluble   in 

water.     The  substances  used  for  his  experiments  were  the 

crude  and   the  pure  sulphate,  the  dichloride,  the  nitrate, 

the  acetate,  the  aluminate,  the  sulpho-carbonate,  and  the 

ammonia-sulphate  of  copper.     Of  all  these  salts,  solutions 

j   were  prepared  of  the  following  percentage  strengths — I,  2, 

I  2\,  5,  and  10.     It  was   found,  however,  impracticable  to 

make  10  per  cent,  solutions  of  the  nitrate,  the  acetate,  and 

the    aluminate    of    copper,  on    occount   of   their   sparing 

I   solubility.     The   test    objects   were   24-hours-old    bouillon 

I   cultures  of  cholera  vibrios,  enteric  fever  baccilli,  and  the 

I    Staphylococcus    pyogenes    aureus  ;     also    anthrax    bacilli 

freed  from  spores,  and  the  spores  of  the  same  dried  on  to 

I   silk  threads,  a  mixture  of  excreta  and  urine,  stale  urine 

I    several  days  old,  and  a  sterilised  mixture  of  excreta  and 

I    urine,  impregnated,  in  the  one  case  with  cholera  vibrios. 
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and  in  the  other  with  enteric  fever  bacilli.  The  effect  of 
the  eight  selected  salts  upon  these  various  test  objects  is 
set  forth  in  a  series  of  tables.  The  5  per  cent,  solutions 
were  in  most  cases  fatal  after  two  hours,  but  the  anthrax 
bacilli,  dried  on  to  silk  threads,  were  destroyed  onlj-  by 
the  dichloride  of  copper,  and  even  this  salt  needed  27  days 
with  the  5  per  cent,  solution,  and  18  days  with  the  10  per 
cent,  solution.  In  all  the  other  experiments  extending  over 
30  days,  the  remaining  copper  salts  merely  retarded  the 
growth  of  the  anthrax  bacilli.  As  the  general  result,  the 
dichloride  of  copper  proved  the  most  active  of  all  the  salts 
of  copper,  and  the  most  fatal  to  the  various  bacilli.  The 
relative  values  of  the  remaining  salts  are  discussed;  the 
second  place  is  assigned  to  the  acetate,  and  the  third  to 
the  nitrate.  All  the  salts  of  copper,  except  the  dichloride, 
cause  a  coagulation  in  solutions  containing  albumen,  and 
the  effect  of  this  action  is  investigated.  It  is  suggested 
that  the  relative  activity  of  the  different  copper  compounds 
is  in  direct  proportion  to  their  contents  in  copper,  the 
ratio  of  the  copper  to  the  other  constituents  being,  in  the 
dichloride  1  to  2-7,  in  the  acetate  1  to  3-1,  in  the  nitrate 
1  to  3-8,  and  in  the  sulphate  1  to  3-9.  Hence,  arranged 
in  the  proportion  of  copper  present  in  them,  these  various 
substances  take  exactly  the  same  order  as  that  of  their 
value  as  disinfectants.  From  the  aspect  of  price,  it  is 
shown  that  the  5  per  cent,  solutions  of  copper  salts  cost 
approximately  the  same  as  does  carbolic  acid  of  equal 
strength.  It  is  pointed  out  that  the  sulphate  of  copper  is 
now  somewhat  extensively  employed  as  a  disinfectant,  and 
the  author  considers  that  the  dichloride  should  take  its 
place. 


XIX.-PAPEE.  PASTEBOARD.  Etc. 

PATENTS. 
Improved  Manufacture  of  Paper  or  Cardboard  resembling 
Leather.  W.  P.  Thompson,  Liverpool  and  Manchester. 
From  The  Goppinger  Papier  Fabrik,  G.  Kreem, 
Goppingen,  Germany.  Eng.  Pat.  6802,  April  1,  189  3. 
By  this  process  it  is  claimed  that  paper  or  cardboard  made 
of  any  suitable  material  and  thickness  can  be  treated 
during  the  manufacture  in  such  a  way  as  to  render  it  as 
supple  as  leather,  and  to  impart  to  it  the  elasticity 
necessary  for  leather  embossing.  The  paper  is  passed, 
whilst  in  the  paper  machine,  and  preferably  before  under- 
going the  last  wet  pressing,  through  a  vessel  which  is  filled 
with  glycerin,  or  with  a  mixture  of  water  and  glycerin  "  or 
some  other  easily-soluble  oil,"  or  with  a  more  complex 
mixture  of  all  the  substances  named.  Mixtures  of  non- 
drying  oils  soluble  in  alcohol  may  also  be  employed. 
The  best  liquid  has  been  found  to  be  one  obtained  by  mixing 
glvcerin  and  water  to  a  strength  of  about  7°  B. 
^  — E.  G.  P.  T. 

Unbreakable  Substitute  for  Glasses  for  Clocks,  Watches, 

Lockets,   Spectacles,  and   Optical  Lenses.     N.  Browne, 

London.      From   R.    Hansel,   Dresden,  Saxony.      Eng. 

Pat.  7954,  April  19,  1893. 

FoK  this  purpose  the  inventor  employs  transparent  celluloid, 

■which   -'experiment   has    shown"   to   behave,   as   regards 

refraction,    similarly   to   glass.      The    elasticity    not    only 

greatly  facilitates    the  insertion  of   all  such  glasses    into 

their  settings  or  frames,  but  also  obviates   the  chipping  of 

the  edge,  at  the  same   time  diminishing  the  wear  upon  the 

frame  or  setting.     They  are  bevelled  in  order  to  enable  them 

to  be  fixed  more  firmly  in  their  mounts. — E.  G.  P.  T. 


Method  of  and  Apparatus  for  the  Manufacture  of  Blotting 
Paper.  G.  L.  Jaeger,  Maywood,  Xew  Jersey,  U.S.A. 
Eng.  Pat.  8334,  April  25,  1893. 

The  invention  has  reference  to  the  manufacture  from 
ordinary  paper,  preferably  unsized,  as  delivered  from  the 
machine,  of  commercial  blotting  paper  having  the  appear- 


ance and  all  the  essential  qualities  of  the  paper  made  by 
the  more  expensive  and  slow  processes  now  in  use.  To 
this  end,  "  the  stock  is  simultaneously  and  repeatedly 
subjected  to  an  indenting  action,  as  distinguished  from  a 
mere  fluting  or  bending  action,"  to  disturb,  loosen,  and 
separate  the  fibres  throughout  the  body  of  the  paper, 
whereby  it  is  rendered  highly  absorbent  and  very  pliable. 
This  result  is  secured  by  means  of  a  machine  consisting 
of  a  series  of  stamps  and  dies  (or  rolls)  provided  with 
indenting  faces  gradually  varying  in  fineness,  through 
which  the  paper  is  slowly  drawn.  The  dies  and  stamps 
are  set  in  such  a  way  as  to  cause  the  projections  and 
recesses  to  ?7iesh,  when  said  stamps  and  dies  are  brought 
together,  whereby  numerous  small  indentations  and  pro- 
tuberances are  formed  throughout  the  body  of  the  paper. 
In  other  words,  the  paper  is  pushed  in  and  out  from 
both  sides  in  small  portions,  whereby  its  fibres  are  disturbed 
and  loosened.— E.  G.  P.  T. 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Absolute  Alcohol.     E.  R.  Squibb.     J.  Amer.  Cbem.  Soc. 
1893,15,  126—140. 

Ix  a  former  paper  (Ephemeris,  1884,  2,  522)  the  author 
obtained  as  a  mean  result  of  the  specific  gravity  of  alcohol 
dehydrated   by   slow   cold   peicolatiou   through    quicklime 


the  value  at 


15-6° 


C.O" 793.50.     Hopes  were  expressed  in 


this  communication  that  the  subject  would  be  taken  up 
by  other  chemists  and  the  results  checked.  This  has  not 
however  been  done,  and  the  author,  who  still  cousiders 
that  absolute  alcohol  has  up  to  the  present  time  not  been 
obtained,  has  therefore  returned  to  the  subject. 

The  specific  gravity  determinations  were  taken  in  a 
flask  of  500  cc.  capacity,  and  the  weighings  made  on  a 
balance  sensitive  to  0'002  grm. 

The  '•'  original  "  alcohol  used  throughout  this  investiga- 
tion had  a  specific  gravity  at  r~i  C.  =  0 '  793824. 

Dehydration  by  Metallic  Sodium. — The  mean  of  the 
values  obtained  for  the  specific  gravity  of  alcohol 
dehydrated  in  this  manner  was  not  below  ihat  of  the 
original  alcohol ;  it  is  therefore  regarded  by  the  author  as 
a  negative  result. 

Dehydration  by  Quicklime. — A  portion  of  good  quick- 
lime was  slaked  with  just  enough  water  1o  make  a  fine 
dry  powder,  it  was  then  introduced  into  the  centre  portion 
of  a  piece  of  3-inch  wrought-iron  pipe,  to  the  ends  of 
which  caps  were  loosely  screwed  on,  and  the  pipe  was 
subjected  to  a  dull  red  heat  for  four  hours ;  it  was  then 
cooled  over  night.  2  •  5  litres  of  the  original  alcohol  were 
mixed  with  500  grms.  of  this  lime  and  shaken  with  it  for 
half  an  hour  at  a  time  during  an  aggregate  of  60  hours  in 
five  weeks  ;  the  alcohol  was  then  filtered  off,  excluding,  as 
much  as  possible,  atmospheric  contact,  and  distilled.  The 
various  fractions  were  mixed  and  passed  10  times  through 
a  lime  percolator  which  contained  almost  1  kilogrm.  of 
alternate  strata  of  fine  and  coarse  lime,  supported  on  a  layer 
of  glass  wool,  and  the  product  redistilled.  The  most  trust- 
worthy determination  of  the  specific  gravity  gave  a  value  at 

^— ^o  C.  =  0- 793549.  A  portion  of  the  original  alcohol 
15'6 

was  now  passed  25  times  through  the  lime  percolator  and 
distilled.  Two  trustworthy  determinations  were  here 
obtained,  viz.,  0-793576  and  0-793561  at  ]~^  C.  The 
mean  of  the  three  trustworthy  results  is  therefore  0-793562, 
a  somewhat  higher  value  than  that  previously  obtained, 
although  the  experiments  were  carried  out  with  "  better 
apparatus  aad better  management"  than  formerly. — A.  K.  L. 
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Action  of  Acetic  Anhydride  on  Linalool;  its  Tran.iforwation 
into  Gcraniol.  G.  Houcliiirdat.  Comptes  rend.  116, 
12.")3— 125.3. 

TnK  author  lias  arrived  at  results  identical  with  thos:; 
obtained  by  IJarhier  wlien  allowing  acelie  anhydride  to  act 
on  licarool.  The  author,  however,  has  started  from  a 
linalool  recovered  from  oil  of  lavender  (Ldriiiidula  spied). 
The  linalool  acetate  obtained  by  the  action  of  acetic 
anhydride  boils  at  from  120^ — 12ri^  C.  at  a  pressure  of 
2.j  inm.,  and  its  sp.  pr.  =  0-'.»:i77 —0-9407  at  o"  C.  Ou 
sapouitieatioii  with  alcoholic  potash  at  ICO^  C.  it  yields  an 
alcohol,  C->,|His')-:.  optically  inactive,  having  the  property  of 
absorbing  four  atoms  of  bromine.  This  alcohol  is  identical 
with  gcraniol.     (.See  Semmler,  this  Journal,  1892,  700.) 

—.1.  L. 


Conversion  of  (Quinine  Alkaloids  into  their  Isomerides. 
Z.  H.  Skraup.     Eer.  25,  2909—2912. 

According  to  Kiinigs,  the  halogen  hydride  addition 
products  of  cinchouine  are  decomposed  on  boiling  with 
alcoholic  potash  regenerating  cinchonine  and  also  giving 
an  isomeric  base,  isocinchonine.  Skraup  finds  that  when 
the  hydric  iodide  addition  products  of  several  quinine 
alkalcids  are  subjected  to  this  treatment  that  the  original 
base  is  not  always  regenerated.  In  the  case  of  cinchoni- 
dine,  for  instance,  the  alkaloid  is  converted  completely  into  a 
newbase, viz. ,)3-cinchonidine, which  differs  from  cinchonidine 
in  having  a  higher  melting  point,  244^  C,  and  in  giving  a 
neutral  sulphate,  hydrochloride,  and  nitrate,  none  of  which 
salts  will  crystallise.  Larger  yields  of  these  new  bases 
are  obtained  if  silver  nitrate  be  used  instead  of  caustic 
potash.  When  treated  in  this  way  cinchonine  hydric  iodide 
gives  a  small  quantitj'  of  isocinchonine,  together  with  a 
new  base,  j8-cinchonine,  which,  like  cinchonine,  is  sparingly 
soluble  in  ether  and  melts  at  250^ — 252'  C,  but  differs 
from  it  in  giving  a  neutral  sulphate — 

(Ci9H2.A".0).2H.SO,2H„0, 

which  crystallises  in  thin  matted  needles.  Cinchonidine 
hydric  iodide  with  silver  nitrate  gives  7-cinchonidine, 
which  differs  from  /3-ciuehonidine  in  its  melting  point, 
238'  C,  and  also  in  giving  only  a  crystalline  acid  tartrate, 
whereas  the  neutral  tartrate  and  the  oxalate  of  the 
/3-derivative  are  both  crystalline.  Both  isocinchonine  and 
yS-ciuchonine  give  compounds  with  hydric  iodide  of  the 
formula  C'lriHooN./j.SHI  very  similar  to  the  cinchonine 
derivative,  but  whilst  the  j8-cinchonine  compound  on  treat- 
ment with  either  caustic  potash  or  silver  nitrate  is  reconverted 
into  jS-cinchonine  and  some  isocinchonine,  the  isocinchonine 
compound  when  treated  with  caustic  potash  is  converted 
chiefly  into  a  newbase,  7-cinchonine,  which  melts  at  2-30' — 
23.i'  and  gives  an  anhydrous  neutral  sulphate — 

(Ci9H22X20)2H.,S04 

crystallising  in  needles.  These  compounds  3-  and  7-cincho- 
nine are  possibly  identical  with  compounds  obtained  by 
Jungfleisch  and  Leger  by  heating  cinchonine  with  sulphuric 
acid.  When  quinine  hydric  iodide  is  treated  with  caustic 
potash  it  yields  quinine  and  two  new  bases,  pseudo- 
quinine  and  nichine,  in  about  equal  quantities,  whilst  by 
using  silver  salts  more  nichine  is  obtained.  Pseudoquinine, 
C.20H24X.2O.;,  is  isomeric  with  quinine,  melts  at  191',  and 
resembles  its  isomeride  in  being  levo  rotary.  It  crystallises 
easily  and  is  anhydrous,  and  its  neutral  hydrochloride, 
C2oH24N.20-;HCl  and  nitrate,  crystallise  easily  and  are 
sparingly  soluble.  A  very  sparingly  soluble  basic  nitrate 
(C;oHo4X202)oHX03  was  also  obtained.  On  treatment 
■with  hydric  iodide,  pseudoquinine  gives  an  addition  product 
which  is  probably  identical  with  that  obtained  from  quinine, 
since  on  decomposition  with  caustic  potash  it  yields  quinine, 
pseudoquinine,  and  nichine.  Nichine  appears  to  have  the 
formula  CirjH24X202,  and  its  formation  would  be  expressed 
by  the  following  equation  : —  | 

C20H24N2O2  +  2H2O  =  C19H24N2O2  +  HCHO   -r  H2O.  j 

The  base  crystallises  more  easily  than  pseudoquinine,  gives   | 
an  acid  hydrochloride   and  hydric  iodide  sparingly  soluble 
in  alcohol  and  water,  a  well  crystallised  acid  sulphate,  and  \ 


an  oxalate  almost  insoluble  in  hot  alcohol,  which  has  the 
composition  C,,,ir,,X2022C204H2.  With  hydric  iodide  an 
addition  product  is  formed,  Cy^i.^i'S.p.^MU,  \sh\ch,  how- 
ever, differs  from  that  of  quinine  and  when  decomposed 
with  caustic  potash  regenerates  nichine  and  gives  a  smaller 
quantity  of  an  isomeric  base  isonichinc.  All  the  hydric 
iodide  addition  products  of  quinine,  cinchonine,  and 
cinchonidine  when  boiled  with  water  give  a  neutral  distil- 
late which  reduces  silver  nitrate,  a^nd  hence  probably 
contains  fornialdehyde,  so  that  cinchonine  and  cinchonidine 
are  also  possibly  converted  into  bases  containing  one  atom 
of  carbon  less,  in  the  same  way  that  quinine  is. — T.  A.  L. 


The  so-called  Lcucotin  and  Cotot/enin.     G.  Ciamician  and 
P.  Silber. 

Leucotin.— This  substance  was  isolated  by  Jobst  and 
Hesse  (Liebig's  Annalen,  199,  40)  from  paracoto  bark. 
A  sample  of  leucotin  was  placed  at  the  disposal  of  the 
authors  by  the  firm  of  E.  Merck.  This  was  found  to 
consist  of  a  mixture  of  nearly  equal  parts  of  methylproto- 
cotoin  and  methylhydrocotoin  together  with  about  10  per 
cent,  of  paracotoin,  all  of  which  have  been  described  (this 
Journal,  1891,  383  and  1025),  It  is  not  to  be  regarded 
as  certain  that  Jobst  and  Hesse's  leucotin  was  identical 
with  the  substance  examined.  When,  however,  a  mixture 
of  methylprotocotoin  and  methylhydrocotoin  in  the  propor- 
tion 3:2  is  dissolved  in  glacial  acetic  acid,  the  solution 
evaporated,  and  the  residue  crystallised  from  dilute  alcohol, 
homogeneous  crystals  are  obtained  agreeing  with  .Jobst  and 
Hesse's  description  of  leucotin.  Since,  therefore,  leucotin 
cannot  be  regarded  as  a  definite  compound  it  must  be 
cancelled  from  the  list  of  substances  isolated  from  paracota 
bark. 

Cotogenin. — .Jobst  and  Hesse  obtained  this  compound 
by  fusing  either  leucotin  or  oxyleucotin  (methylprotocotoin) 
with  potash.  The  authors  show  that  it  is  a  dihydroxy- 
benzoylphloroglucinol  trimethjl  ether — 

OCH, 


HO 


OCH, 


—A.  R.  L. 


Vanilla   Cultivation  in  Mexico.     Eevista   Fin.  Mexisana, 
June  11,  1893. 

At  the  time  of  the  conquest  of  Mexico  the  Aztecs  used 
the  vanilla  for  flavouring  chocolate.  The  Spaniards  learned 
its  use  from  them  and  introduced  it  into  Europe.  Gathered 
at  first  from  the  vines  growing  wild  in  the  forests,  its  culti- 
vation as  a  special  industry  became  profitable,  though  at 
what  date  there  are  no  records  to  show ;  but  as  earlj'  as 
1700  there  were  vainillales,  or  vanilla  plantations,  in  the 
vicinity  of  Papantla. 

A  native  of  Eastern  Mexico,  this  plant  grows  wild  in  the 
State  of  Veracruz,  from  one  extremity  to  the  other  of  its 
coast  line,  and  from  the  sea  beach  up  to  the  mountains  of 
the  Sierra.  It  is  cultivated  mainly  in  the  cantons  of 
ilisantla  and  Papantla,  in  that  State,  the  little  that  is  pro- 
duced in  Oaxaca  being  for  the  most  part  gathered  from  the 
vines  which  grow  wild  and  uncultivated  in  the  forests. 

The  vanilla  plant  belongs  to  the  orchid  family,  has  a 
pulpy  stem  which  grows  to  several  yards  in  length,  attaches 
itself  to  trees,  and  appears  to  be  little  dependent  on  the  soil 
for  nourishment.  The  leaves  are  lanceolate  and  pulpy,  and 
the  yellow  flowers  bud  from  the  axilla  formed  by  the  leaves- 
with  the  stem.  The  fruit  is  a  pod  from  6  to  12  inches  long, 
and  about  half  an  inch  in  diameter  at  its  thickest  part, 
tapering  dovTi  towards  the  stem,  curved  in  its  entire  length, 
dark  green  in  its  earlier  stages,  and  yellow  when  fully  ripe. 
It  is  filled  with  minute  black  seeds,  somewhat  resembling 
iron  filings.  When  prepared  for  market  the  pod  becomes 
reduced  to  about  a  quarter  of  its  original  thickness,  is  black 
in  colour,  and  emits  a  very  agreeable  perfume. 
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Six  varieties  of  vanilla  are  known  in  Mexico,  namely,  the 
mansa,  the  cimanf»i  a,  ihe  viestiza,the  pomporia,  the  puerco, 
and  the  mo?io.  Of  these  the  mausn  is  the  only  one  culti- 
vated. The  cimaiTooa.  or  Avild  vanilla,  has  a  more  pointed 
leaf  and  a  thinner  vine  than  the  mansa  ;  the  pod  i#  shorter, 
rounder,  and  thinner.  The  mestiza  has  more  pointed 
leaves  than  the  mansa,  but  less  so  than  the  cimarrona  ;  the 
size  of  the  pods  is  smaller  than  those  of  the  mansa,  and 
larger  than  those  of  the  cimarrona.  This  variety  is  scarce, 
and  when  prepared  it  can  hardly  be  distinguished  from  the 
mansa.  The  pompona  (siguezante  or  b:uiana  vanilla,  as 
the  Totonaco  Indians,  who  occasionally  eat  it,  call  this 
variety)  has  larger  and  rounder  leaves,  and  a  vine  one-half 
thicker,  than  tlie  mansa  ;  the  pod  is  double  the  size,  and 
triangular  in  shape,  resembling  somewhat  a  badly  nourished 
plantain ;  it  has  an  extremely  pleasant  smell,  not  unlike 
anise,  and  ^s  used  in  Habana  by  the  tobacco  manufacturers 
to  mix  with  cigars.  The  puerco  and  mono,  which  grow 
wild  and  resemble  the  cimarrona,  are  not  used  in  commerce. 

There  is  yet  another  vanilla,  called  the  tarro,  or  bamboo 
vanilla,  which  is  considered  by  many  as  a  distinct  species, 
but  is  really  nothing  else  than  the  mansa  grown  in  the 
tarrales  or  bamboo  thickets  in  the  depths  of  the  virgin 
forests,  where  it  does  not  receive  a  sufficiency  of  sun  and 
air,  and  produces  a  pod  thinner  and  longer  than  the 
ordinary  mansa. 

The  vanilla  buyers  formerly  divided  the  prepared  beau 
into  four  classes,  namely  :  — 

1.  The  beans  or  pods  from  6^^  inches  long  and  upwards, 
short  in  the  neck  or  stalk,  sound,  and  black  ;  the  beans 
which  become  split  or  open,  providing  they  have  the  fore- 
going qualities,  and  the  split  does  not  extend  more  than  a 
third  of  the  pod.  This  class  was  again  subdivided  into 
terciada,  which  is  composed  of  the  shortest  pods  ;  primern 
chica,  which  contains  the  next  in  size  ;  primera  grande,  the 
next ;  marca  menor,  the  next  ;  and  marca  mayor,  the  largest 
of  all. 

2.  Those  pods  which  diflFer  from  the  terciada  only  in 
being  shorter,  two  of  them  counting  as  one  of  the  tirst  class. 

3.  Zacate,  or  the  pods  of  all  sizes  which  are    imperfect  j 
through  being  gathered  before  becoming  properly  ripe,  or   I 
being  over  cured  pescozuda,  vana,  cueruda,  and  aposcoyo- 
nada,  all  names  for  pods  in  a  more  or  less  damaged  condi- 
tion ;  a,n^  cimarrona,  or  wild  vanilla,  in  good  or  fair  con- 
dition, three  pods  counting  as  one  of  the  first  class. 

4.  The  rezacate,  composed  of  the  very  short  pods  ;  of 
those  split  clear  up  to  the  stalk  ;  of  the  badly  damaged ;  of 
the  very  immature;  and  of  the  very  much  over  cured,  , 
which  resembles  a  piece  of  wood  ;  of  this  fourth  class,  six 
pods  counted  as  one  of  the  first  class.  The  quantity  of  this 
and  of  the  second  class  was  always  very  limited. 

At  the  present  day  the  only  distinction  made  is  between 
the  best  class  and  the  cimarrona  and  rezacate,  the  two  last 
being  sold  at  a  very  much  lower  price  than  the  former. 


PATENT. 

Improvements  in  and  Apparatus  for  Obtaining  Oxygen 
and  Nicroqen  from  Atmospheric  Air.  L.  Chapman, 
London.     Eng."  Pat.  11,504,  June  20,  1892. 

This  invention  consists  of  an  improved  method  of  and 
apparatus  for  effecting  the  separation  of  ox3-gen  from  air 
by  the  alternate  oxidation  and  reduction  of  a  mixture  of 
manganese  dioxide  (or  a  similar  substance)  and  caustic 
soda  by  means  of  air  and  steam  respectively,  and  it  is 
claimed  that  it  obviates  the  difficulty  experienced  in  the 
ordinary  process  through  the  two  substances  not  remaining 
in  a  state  of  thorough  mixture.  Finely-divided  manganese 
dioxide  and  sodium  hydrate  in  the  proportions  necessary 
for  the  formation  of  manganate,  are  mixed  with  an  amount 
of  sodium  sulphate  equal  in  weight  to  the  sodium  hydrate 
used,  the  sulphate  being  added  as  a  flux.  Air  is  passed 
into  the  molten  mass  through  small  pipes,  which  reach 
nearly  to  the  bottom  of  the  containing  vessel,  so  that  in  its 
passage  upwards  it  keeps  the  mixture  in  a  state  of  agitation, 
and  so  ensures  thorough  oxidation.  When  oxidation  is 
complete,  the  air  is  shut  off,  and  the  air  in  the  upper  part 
of  the  vessel  and  in  the  supply  and  exit  pipes  removed  by 
steam.  Dry  steam  is  then  passed  into  the  contents  of  the 
vessel  in  the  same  manner  in  which  the  air  was,  and  the 
oxygen  evolved  collected. 

The  supply  of  air  and  of  the  steam  used  both  for 
removing  the  air  and  for  deoxidation,  is  effected  by  an 
elaborate  automatic  apparatus,  to  understand  which  the 
specification  and  its  accompanying  drawings  must  be  con- 
sulted. Nitrogen  may  be  cbtuined  by  slightly  modifying 
the  apparatus  and  by  collecting  the  gas  which  escapes 
from  the  vessel  during  oxidation,  and  passing  it  again 
through  the  manganate  mixture  until  the  whole  of  the 
oxygen  has  been  removed. 

Jf  sodium  sulphate  is  used  as  a  flux,  iron  cannot  be  used 
as  the  material  for  the  heating  vessel  unless  it  be  coated 
with  a  metal  on  which  the  sulphate  has  no  action. 

—J.  G.  W. 


Estimation  of  Vanillin.     F.  X.  Moerk.     Amer.  Jour. 

Pharm.  63,  572. 

-See  under  XXIII.,  page  718. 


Valuation    of   Ipecachuana.      C    C.    Keller.      Schweiz. 
Wochenschr.  f.    Pharm.   through  Zeits.  Anal.  Chem.  32 

[2], 262. 

See  %inder  XXIII.,  page  718. 


Constitution  of  Nicotine.     F.  Blau.     Per.  26,  1893,  628. 
See  under  Anal,  and  Scient.  Notes,  page  718. 


XXI.-PHOTOaRAPHIC  MATERIALS 
PEOCESSES. 


AND 


Manufacture  of  Pyro.rylin.     "\V.  D.  Field.     J.  Amer. 
Chem.  Soc.  1893,  15,  140—144. 

For  the  manufacture  of  pyroxylin,  cotton  fibre,  wood  fibre, 
and  flax  fibre  in  the  form  of  raw  cotton,  scoured  cotton, 
paper,  and  rags,  are  most  generally  used  and  give  the  best 
results.  The  fibres  differ  greatly  in  their  manner  of 
nitrating,  and  the  difference  is  undoubtedly  due  to  their 
physical  structure  rather  than  to  variations  in  their  com- 
position, as  Hardwick  assumes  (Manuel  Phot.  Chem., 
p.  136). 

One  of  the  largest  manufacturers  of  pyroxylin  uses  the 
"  Memphis  Star "  brand  of  cotton,  which  is  an  upland 
cotton,  and  its  fibres  are  very  soft,  moist,  and  elastic.  Its 
colour  is  a  light  creamy  white,  and  is  retained  after  nitra- 
tion ;  the  staple  is  short,  and  the  twist  inferior  to  other 
grades,  the  straight  ribbon-like  filaments  being  quite 
numerous.  This  cotton  is  carded  but  not  scoured  before 
use ;  it  contains  a  large  quantity  of  half-ripe  fibre  which 
is  extremely  thin  and  transparent,  a  significant  f.ict  when 
it  is  known  that  a  very  soluble  pyroxylin  can  be  produced 
from  this  cotton. 

Pyroxylin  of  an  inferior  grade  only  as  regards  colour, 
can  be  produced  from  scoured  cotton  wastes.  Paper  made 
from  the  pulps  of  the  sulphite  and  sulphate  processes  yields 
a  very  soluble  pyroxylin ;  it  can  be  nitrated  at  high 
temperatures,  and  still  give  an  increase  in  weight.  The 
manufacturers  of  celluloid  in  the  United  States  employ  a 
tissue  made  of  flax-fibre  and  of  a  thickness  amounting  to 
O"002 — 0'003  inch;  the  paper  is  cut  into  squares  of  about 
one  inch  before  nitrating. 
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Mowbniy  (U.S.  Pat.  of  1890,  No.  443,10."0  states  that 
a  pure  cotton  tissue  paper,  even  of  less  fhaii  ()*()()2  inch  in 
thickness,  takes  on  a  {jlutinous  or  coUokI  surface,  and  thus 
requires  some  150  minutes  for  the  immersion  to  take  place. 
The  same  patentee  (tliis  Journal,  1891,271),  recognising 
the  importance  of  the  structure  of  cellulose  on  the  nitrating 
process,  saturates  the  fibre  with  a  solution  of  sodium  nitrate, 
claiming  that  the  salt  diffuses  into  the  fibre,  and  opens  it 
up  to  tiie  action  of  the  acid. 

De  Chardonnit  (this  Journal,  1892,  9:59)  heats  the 
cellulose  to  about  loU  C.  previous  to  nitration,  and  claims 
an  increase  thereby  of  the  solubility  of  the  pyroxylin 
produced. 

Henry  and  Spill  (Eng.  Pat.  of  1870,  No.  1017)  use 
"  esparto  grass "  in  a  finely-divided  state,  which  is  the 
essential  condition  of  the  operation. 

Dietz  and  Wayne  (U.S.  Pat.  of  1872,  No.  133,969)  use 
ramie,  rheea,  or  China  grass,  and  state  that  pyroxylin 
made  from  ramie  is  always  of  uniform  strength  and 
solubility.  It  is  also  said  that  such  pyroxylin  requires  a 
much  smaller  quactit}-  of  solvent  when  made  into  collodion 
than  does  that  made  from  cotton.  The  author's  experience 
is,  however,  to  the  contrary. 

Such  is  the  influence  of  the  physical  form  of  the  fibre  on 
the  process  of  nitration  that  when  flax  fibre  and  cotton  fibre 
are  nitrated  with  nitro-sulphuric  acid  of  exactly  the  same 
strength  and  at  the  same  temperature,  the  solution  of  the 
former  is  glutinous  or  thick,  whilst  that  of  the  latter  is  fluid 
or  thin  ;  flax  yields  a  pyroxylin  giving  rise  to  a  collodion 
as  fluid  as  that  obtained  from  cotton  by  simply  performing 
the  nitration  at  a  higher  temperature. 

The  presence  of  chlorine  in  the  fibre  must  be  avoided, 
otherwise  a  pyroxylin  will  be  obtained  which  is  acid  and 
cannot  be  rendered  neutral  by  washing. 

The  drying  of  the  fibre  previous  to  nitration  is  essential, 
and  is  best  carried  out  in  the  form  of  drier  used  for  wool. 
It  is  a  vessel  or  frame,  the  top  of  which  is  gabled  and  con- 
structed of  galvanised  wire  net  of  half-inch  mesh ;  heater 
coils  are  placed  within  the  vessel  and  hot  air  is  forced 
through  the  fibre  by  means  of  a  fan. — A.  E.  L. 


XXII.-EXPLOSIYES.  MATCHES.  Etc. 


Manufacture  (if  Pyroxylin.     W.  D.  Field. 
Chem.  Soc.  1893,15,  140. 
See  under  XXI.,  page  708. 


J.  Amer. 


PATENTS. 

Improved  Methods  of  Testing  Percussion  Caps  and  the 
Apparatus  therefor.  W.  D.  Borland,  Green  Street 
Green,  Kent.     Eng.  Pat.  12,546,  July  7,  1892. 

This  "  invention  consists  essentially  of  improved  methods 
and  apparatus  for  testing  percussion  caps  in  respect  to — 

(1)  Sensitiveness  to  blows    of    varying  and  accurately- 

determined  degrees  of  intensitj-. 

(2)  Effect  of  size  and  shape  of  striker. 


PATENT. 

Improvements  in  and  i-elatir.g  to  the  Colouring  of  Photo- 
graphic Prints,  Transparencies,  and  Negatives.  C. 
klay,  Paris.     Eng.  Pat.  7343,  April  10,  1893. 

The  photographic  prints  or  films  are  painted  on  the  back 
with  colours  of  appropriate  shade,  and  consist  of  strong 
solutions  of  the  aniline  colours  in  alcohol.  In  the  case  of 
solutions  of  such  colours  as  will  not  soak  properly  into  or 
through  the  paper,  acetic  acid  is  added  to  the  alcohol  used. 

— C.  O.  W. 


(3)  Effect  of  variations  in   respect  of  the  direction  of  the 

blow  delivered  by  the  striker  on  the  cap. 

(4)  Explosive  force  of  cap. 

{'>)  Time  between  delivery  of  blow  on  striker  and  ignition 

of  cap. 
(6)  Comparison  of  igniting  power  of  caps." 
For  detailed  description  of  the  apparatus  and  manner  of 

carrying  out  the  tests   the  original  specification   must  be 

consulted. — W.  M. 


Mamtfacture  of  E.rplosivcs.  O.  Imray,  London.  From 
Chemische  Fabrik  Griesheim,  Griesheim  a/Main,  Ger- 
many.    Eng.  Pat.  16,.J67,  September  16,  1892. 

In  order  to  avoid  the  dangers  arising  from  filling  shells  by 
pourine  in  picric  acid  in  a  molten  condition  or  pressing  it  in 
when  solid,  the  inventor  proposes  to  mix  ihe  picric  acid 
with  from  5— 10  per  cent,  of  trinitrotoluol.  The  shells  or 
moulds  are  charged  with  this  mixture  and  then  heated  to  a 
temperature  slightly  above  82"  C. 

"  The  tri-nitrotoluol  melts  and  cements  together  the 
crystals  of  picric  acid  so  that  the  mixture  on  cooling  forms 
a  hard  mass." — \V.  M. 


XXIII.-ANALTTICAL  CHEMISTEY. 


APPARATUS,  ETC. 


Wiley. 


Lamp  for  Constant  Monochromatic  Flame.     H.  W. 
J.  Amer.  Chem.  Soc.  1893, 15,  121—123. 

The  apparatus  figured  below  consists  of  two  wheels  having 
perimeters  of  platinum  gauze  and  spokes  of  platinum  wire, 
driven  by  clockwork  D  and  mounted  upon  the  supports 
A  A^  A  saturated  solution  of  sodium  chloride  or  bromide 
is  placed  in  the  porcelain  crucibles  F,  supported  by  B  B' ; 
the  rims  of  the  wheels  should  dip  just  beneath  the  surface 


T'^^^M 


of  the  solutions.  The  salt  is  volatilised  by  the  lamp  E. 
By  means  of  the  crossed  bands  the  wheels  are  caused  to 
revolve  in  opposite  directions  as  indicated  by  the  arrows  ; 
the  solution  of  salt  which  is  taken  up  has  thus  time  to 
thoroughly  dry  before  it  enters  the  flame,  and  the  splattering 
which  moist  salt  would  produce  is  avoided. 

By  this  arrangement  there  is  introduced  into  the  flame 
at  every  instant  a  minute  fresh  portion  of  salt,  the  result 
being  that  a  perfectly  uniform  light  is  produced,  which  can 
be  used  for  hours  without  undergoing  perceptible  variation. 
The  wheels  are  8  cm.  in  dianaeter,  and  are  driven  at  the 
rate  of  one  revolution  in  6 — lO' minutes. — A.  E.  L. 


The   Torsion   Viscosimeter .      O.    .S.    Doolittle.      J.  Amer. 
Chem.  Soc.  1893, 15,  173—177. 

The  apparatus  shown  in  the  cut  consists  of  a  steel  wire 
suspended  from  a  firm  support  and  fastened  to  a  stem, 
which  passes  through  a  graduated  horizontal  disc,  by  means 
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of  which  the  torsion  of  the  wire  may  be  measured.  It  is 
adjusted  so  that  the  index  point  reads  exactly  zero,  showing 
that  there  is  no  torsion  on  the  wire.  A  cylinder,  2  in. 
long  and  li  in.  in  diameter,  having  a  slender  stem  by 
which  to  suspend  it,  is  then  immersed  in  the  oil  and 
fastened  by  a  thumb-screw  on  the  lower  part  of  the  stem 
of  the  disc.  The  oil  is  surrounded  by  a  bath  of  water  or 
paratfin  according  to  the  temperature  at  which  the  viscosity 
is  to   be  taken.     This  temperature   being    obtained   while 


the  disc  is  resting  on  its  supports,  the  wire  is  twisted  360° 
by  means  of  the  knob  at  the  top.  The  disc  being  released, 
the  cylinder  rotates  in  the  oil  by  virtue  of  the  torsion  of 
the  wire.  If  there  were  no  resistance  to  be  overcome  the 
disc  would  revolve  back  to  zero,  and  the  momentum 
acquired  would  carry  it  360°  in  the  opposite  direction. 
The  resistance  of  the  oil  to  the  rotation  of  the  cylinder 
causes  the  revolution  to  fall  short  of  360',  and  this 
resistance  is  directly  proportional  to  the  viscosity  of  the 
oil.  The  simplest  way  in  which  this  viscosity  may  be 
expressed  is  the  number  of  degrees  of  retardation  between 
the  first  and  second  complete  arcs  covered  by  the  pendulum. 
For  example,  suppose  the  wire  is  twisted  360°  and  the 
disc  released  so  that  it  is  free  to  rotate.  The  end  of  the 
first  swing  is  taken  as  the  first  reading.  Suppose  the 
readings  to  be  as  follows  : — Right,  350°  ;  left,  338° ;  right, 
328°,  and  keeping  in  mind  the  vibrations  of  the  simple 
pendulum,  it  is  seen  that  two  complete  arcs  have  been 
read  whose  difference  is  22°,  completed  as  follows  : — first 
arc,  right  350°  +  left  338°  =  688°;  second  arc,  left  338°  + 
right  328°  =  666° ;  688°  —  666°  =  22°  retardation.  In 
order  to  secure  freedom  from  error  two  tests  are  made, 
one  by  rotating  the  wire  to  the  right,  and  the  second  by 
rotating  it  to  the  left.  If  the  instrument  is  in  correct 
adjustment  the  two  results  should  be  the  same,  but  if  it  is 
slightly  out  of  adjustment  the  mean  of  the  two  readings 
will  be  the  correct  one.  The  exact  value  due  to  the 
retardation  of  the  oil  itself  is  obtained  by  allowing  the 
cylinder  to  rotate  in  the  air  and  deducting  the  resistance  of 
the  air  thus  found  from  the  value  obtained  as  above  for  the 
oil.     This  correction  remains  constant  for  each  instrument, 

—A.  R.  L. 


PATENT. 


Improvements  in  Cleans  for  Measuring  the  Density  of 
Gases,  and  I'ke  Purposes.  E.  Iladdan,  London.  From 
W.  Diirr  and  A.  Custodis,  Munich,  Germany.  Eng. 
Pat.  13,035,  July  15,  1892. 

TnE  object  of  the  present  invention  is  to  improve  instru- 
ments of  the  balance  kind  for  measuring  the  density  of 
gases  and  the  like,  by  automatically  reducing  the  reading 
to  that  for  standard  pressure  and  temperature.  In  the 
figure  B  is  the  balance  beam,  carrying  a  light  hollow  glass 
globe  G  at  one  end  and  a  counterweight  at  the  other. 
The  compensating  arrangement  for  alterations  in  pressure 


AppAEATrs  Fon  HEASUErxG  THE  Dexsitt  OF  Gases. 


AuK.3).x893.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


711 


and  tcmpcrat'.ire,  consist  of  ii  (J-*"''^  ^  closed  at  one  end  a 
mill  ()i)en  at  the  other  l>.  The  closed  end  is  filled  witli 
dry  air,  which  is  prevented  from  escaping  by  means  of 
niercurv  "r  siilphiiri*;  ai'id,  and  the  centre  of  gravity  of  the 
compensator  in  the  normal  state  lies  in  the  vertical  plane 
passinji  throiifih  the  knife-edfre  of  the  beam. 

W'lien  a  chaiiixe  of  temperature  or  pressure  occurs,  the 
liquid  enclosed  in  the  tube  C  is  moved  by  the  expansion 
or  contraction  of  the  air  to  compensate  for  the  change. 

The  whole  apparatus  is  enclosed  in  a  casing  A  with  a 
glass  front,  and  the  gas  whose  density  it  in  required  to 
ascertain  is  passed  into  the  chamber.  The  density  is  then 
read  oil  by  a  pointer  moving  over  a  graduated  scale. 

— E.  G.  C. 


INORGANIC  CHE MISTRY.—  QUALITATl  VE. 

Microchemical     Idetdijicntion     of    Sulphur.      F.    Emich. 
Zeits.  Anal.  Chem.  1893,  32,  163—167. 

The  substance  to  be  tested  is  finely  ground,  a  small  portion 
of  it  is  placed  on  a  microscope  slide  and  covered  with  a 
drop  of  calcium  chloride  solution.  The  slide  is  then 
inverted  over  a  bottle  of  saturated  bromine  water  for  from 
three  to  five  minutes,  or  in  the  case  of  some  natural 
sulphides  for  a  longer  time.  When  the  drop  is  examined 
under  the  microscope  it  is  found  lo  contain  the  characteristic 
crystals  of  calcium  sulphate.  In  testing  the  limit  of  this 
test  the  author  found  that  he  could  recognise  the  calcium 
sulphate  crystals  when  only  one  fiftj^-thousandth  of  a 
milligram  of  free  sulphur  was  taken.  He  gives  a  list  of 
59  minerals  to  which  he  has  applied  the  method  with 
success  ;  molybdenum  glance  and  pyrites  required  prolonged 
exposure  to  the  bromine  vapour,  but  this  maybe  diminished 
by  a  previous  momentary  roasting.  I'he  reaction  is  not 
generally  applicable  to  organic  compounds  containing 
sulphur,  but  may  be  employed  for  thiocyanates,  thiourea, 
mustard  oils,  ethyl  Ihiocyanate,  and  potassium  xanthate. 

-A.  G.  B. 


INORGANIC   CHEMISTRY.— 
QUANT  I TA  TI  VE. 

On  the  Use  of  Nitroso-0-naphthol  in  Quantitative  Analysis 
G.  V.  Knorre.     Zeits.  ang.  Chem.  1893,  264 — 269. 

Cobalt,  iron,  and  copper  are  quantitatively  precipitated  by 
nirroso-j3-napbthol  from  their  solutions  (^acetates),  Avhilst 
aluminium,  lead,  cadmium,  caicium,  magnesium,  manganese, 
nickel,  zinc,  beryllium,  &c.,  remain  in  solution. 

The  presence  of  nitroso-/3-uaplithol  does  not  prevent  the 
precipitation  of  aluminium  by  ammonia,  of  calcium  as 
oxalate,  and  of  magnesium  as  ammonium  magnesium  phos- 
phate. 

In  presence  of  both  iron  and  phosphoric  acid,  part  of  the 
phos])horic  acid  is  pi-ecipitated  with  the  iron  by  nitroso-^- 
naplithol ;  if  the  solution  contains  free  hydrochloric  acid 
the  whole  of  the  phosphoric  acid  maj'  be  precipitated  with 
then-on  if  after  approximately  neutralising  the  acid,  ammo- 
nium acetate  be  added. 

The  dried  precipitates  obtained  with  nitroso-^-iiaphthol 
are  likelj-  to  explode  when  ignited  ;  the  author  avoids  this 
danger  by  enclosing  the  still  wet  precipitate  in  filter-paper 
and  exposing  it  at  once  in  a  covered  crucible  to  the  full 
heat  of  the  tiame  of  a  Muencke's  gas-burner.  — K.  E.  M. 


Determination  of  Nitrogen  in  Nitrates  and  Nitric  Acid. 
J.Stoklasa.     Zeits.  ang.  Chem.  1893,  161 — 163. 

The  author  shows  as  the  result  of  a  number  of  nitrogen 
determinations  in  nitrates  and  nitric  acid  that  with  regard 
to  accuracy  the  methods  of  Schlosing-Grandeau,  of  Lunge, 
of  Stutzer,  and  of  Devarda  are  equally  reliable. 

With  Lunge's  nitrometer  one  determination  takes  from 
30  to  40  minutes,  by  Devarda's  reduction  method  60  minutes, 
whilst  by  the  other  methods  more  time  is  requiied. 


Devarda's  alloy  is  obtained  by  fusing  together  .">()  j)arts 
of  co])]>er  and  4.">  parts  of  aluminium,  and  adding  to  the 
molten  mass  '>  parts  of  zinc. — K.  ]•;.  M. 


A   Reaction  of  Nitrites    and   its  Applications.     C.  M.  van 
Devcnter.     ]{er.  26,  1893,  589—593, 

As  long  ago  as  1851  Schiiffer  showed  that  when  a  few 
drops  of  a  solution  of  j>o'assium  ferrocyanide  and  then  a 
little  acetic  acid  are  added  to  a  very  dilute  st>lution  of 
potassium  nitrite,  an  intense  yellow  coloration  is  produced. 
The  author  finds  that  the  reaction  is  expressed  by  the 
equation  — 

2K4EeCyo  +  2HXO2  +  2C2H40.  = 

KoFeaCy,,  +  2KC2H3O2  +  2N0  +  2H2O 

and  that  it  takes  place  quantitatively  even  in  the  cold. 

Preparation  of  Nitric  Oxide. — A  small  gas-holder  is 
filled  with  a  saturated  solution  of  salt  and  arranged  as  in 
the  figure  ;  the  stop-cock  c  is  opened,  a  funnel  is  attached  at 


e,  and  through  this  the  following  solutions  are  successively 
introduced  :  concentrated  potassium  ferroc^'anide  solution, 
acetic  acid,  and  nitrite  solution.  The  reaction  com- 
mences at  once  and  the  gas  evolved  displaces  the  sodium 
chloride  solution. 

Detection  and  Estimation  of  Nitrites. — The  above  re- 
action affords  a  convenient  test  for  nitrites  when  the  amount 
present  is  not  too  minute,  in  which  case  no  gis  would  be 
evolved.  Nitrous  acid  can  be  readily  detected  in  the 
presence  of  nitric  acid. 
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For  the  estimation  of  nitrous  acid  a  eudiometer  is  em- 
ployed as  shown  iu  the  figure.  The  eudiometer  is  filled 
■with  a  solution  of  potassium  ferrocyauide  (containing  about 
14  per  C(int.)  and  the  lower  end  is  placed  in  a  vessel  con- 
taining the  same  liquid.  The  nitrite  solution  is  introduced 
through  the  funnel  a,  the  traces  adhering  to  the  latter  being 
washed  down  with  a  little  water,  then  some  acetic  acid  is 
added,  and  fiuallv  a  little  ferrocyanide  solution.  When  the 
evolution  of  gas  becomes  sluggish  the  apparatus  is 
vigorously  agitated  for  about  20  minutes,  and  when  the 
level  of  the  liquid  in  the  eudiometer  has  become  constant, 
Avater  is  introduced  at  a  until  the  ferrocyanide  solution  is 
almost  completely  displaced.  The  end  e  is  then  closed  with 
the  thumb  and  the  apparatus  vigorously  shaken;  water  is 
passed  through  the  jacket,  the  temperature  determined,  and 
the  gas  measured.  In  addition  to  the  usual  corrections, 
the  volume  dissolved  by  the  water  must  be  allowed  for. 
The  volume  of  nitric  oxide  is  observed  and  corrected  for 
temperature,  pressure,  and  vapour  tension,  and  is  also 
increased  by  3  per  cent,  (according  to  the  second  paper) 
of  the  volume  of  the  liquid  in  the  eudiometer  to  allow  for 
the  solubility  of  the  gas  in  the  liquid.  The  results  given 
by  this  method  agree  amongst  themselves,  but  are  from  1 
to  ^  per  cent,  higher  than  those  yielded  by  the  permanganate 
method. — A.  K.  M. 


Estimation    of  Potassium.     E.   W.  Hilgard.     Zeits.   Anal. 
Chem.  1893,  32,  184—185. 

The  author  finds  that  the  best  method  for  arriving  at  the 
weight  of  a  precipitate  of  potassium  platinochloride  is  to 
ignite  it  iu  a  platinum  crucible,  the  lower  half  of  the  interior 
of  which  is  coated  with  spongy  platinum.  To  prepare  such 
a  crucible  a  few  decigrms.  of  the  double  platinum  salt  are 
ignited  in  it  while  it  is  being  rotated,  so  that  the  salt  may 
flow  over  the  surface;  the  spongy  platinum  is  then  treated 
as  described  below  for  the  treatment  of  a  precipitate,  which 
is  distributed  over  the  surface,  as  much  as  possible,  in  the 
same  way,  and  then  strongly  ignited,  whereby  most  of  the 
potassium  chloride  is  volatilised.  A  few  drops  of  strong 
hydrochloric  acid  are  then  added ;  should  this  become 
yellow  on  warming  it  is  evaporated  and  the  ignition 
repeated,  a  little  oxalic  acid  being  added  if  desirable.  The 
yellow  colour  may  be  due  to  ii  trace  of  ferric  chloride,  in 
which  case  it  will  appear  aj^ain  after  the  second  heating 
with  hydrochloric  acid.  A  thorough  washing  by  decanta- 
tion  and  strong  ignition  conclude  the  treatment  previous  to 
weighing. 

The  results  are  generally  a  trifle  lower  than  when  the 
platinochloride  is  weighed  as  such,  because  the  treatmeut 
with  hydrochloric  acid  and  the  washing  remove  traces  of 
alkaline  earths  and  sodium  chloride.  Such  of  the  platinum 
as  does  not  adhere  is  removed  after  the  crucible  has  been 
used,  but  the  remainder  should  be  left  iu,  for  the  crucible 
works  better  as  it  gets  older. — A.  G.  B. 


liapid  Reduction  of  Potassium  Platinochloride.     H.  Born- 

triiger.  Zeits.  Anal.  Chem.  1893,  32,  188. 
The  potassium  platinochloride  is  dissolved  in  hot  Avater  and 
precipitated  with  a  solution  of  potash  soap,  whereby  a 
double  salt  of  potassium  chloride  and  platinum  oleate  is 
thrown  down.  The  supernatant  liquor  is  poured  oft'  and 
the  precipitate  ignited ;  the  residual  spongy  platinum  is 
easily  washed  with  hot  water. — A.  G.  B. 


Separation   of  Strontium  from    Calcium.      R.  Fresenius. 

Zeits.  Anal.  Chem.  1893,  32,  189—203. 
The  author  finds  that  Rose's  modification  of  Stromeyer's 
method  for  the  separation  of  strontium  from  calcium 
is  the  only  accurate  method  among  those  which  he 
has  examined.  The  mixed  salts  are  converted  into 
nitrates,  which  are  dried  at  130^,  rubbed  down  to  a  fine 
powder  in  the  dish,  and  macerated  five  times  with  a 
mixture  of  equal  volumes  of  ether  and  absolute  alcohol  in 
successive  portions  of  5  cc,  each  of  which  is  decanted  into 
a  small  flask.  The  residue  in  the  dish,  freed  from  alcohol 
and    ether    by    evaporation,  is    dissolved    in    water    and 


evaporated.  The  residue  is  again  dried  at  130°,  rubbed 
down,  and  transferred  as  completely  as  possible  to  the  flask, 
the  dish  being  washed  with  three  portions  of  5  cc.  of  the 
alcohol  and  ether  mixture. 

The  flask  is  intermittently  shaken  for  24  hours,  and  at  the 
end  of  this  time  the  solution  of  calcium  nitrate  is  filtered 
through  a  small  filter,  the  undissolved  strontium  nitrate 
being  washed  by  decantation  with  12  portions  of  5  cc.  of 
the  mixture  of  ether  and  alcohol.  The  calcium  is  precipi- 
tated from  the  solution  as  sulphate  ;  the  strontium  nitrate 
is  dissolved  in  water  and  the  strontium  precipitated  as 
sulphate  with  the  addition  of  alcohol. — A.  G.  B. 


Separation   of  Ferric    O.vide  from   Alumina.     H.   Born- 
triiger.     Zeits.  Anal.  Chem.  1893,  32,  187. 

The  ferric  and  aluminium  hydroxides  are  precipitated  and 
weighed  together  as  oxides.  The  ignited  precipitate  is 
dissolved  in  hydrochloric  acid,  the  solution  nearly  neutralised 
with  potash  (not  soda),  and  precipitated  with  a  solution  of 
neutral  potash  soap  whilst  still  hot,  care  being  taken  to 
avoid  an  excess  of  soap.  The  precipitated  oleates  are 
filtered  and  washed  with  hot  water  until  all  the  potassium 
chloride  is  eliminated.  The  filter  with  its  contents  is  par- 
tially dried  over  calcium  chloride  and  then  extracted  with 
hot  petroleum  spirit  until  colourless,  by  which  time  all  the 
ferric  oleate  will  have  been  dissolved  out.  The  aluminium 
oleate  is  ignited  and  weighed  as  alumina.  The  petroleum 
solution  may  be  evaporated  and  the  residue  ignited  and 
weighed  to  ascertain  the  quantity  of  ferric  oxide  present. 

—A.  G.  B. 


Methods  of  determining  Chromium,  with  Notes  on  the 
Distribution  of  Chromium  in  British  Irons.  J.  E. 
Stead.     Iron  and  Steel  Institute,  Spring  Meeting,  1893. 

Clark's  magnesia  and  soda  method  (this  Journal,  1892, 
501)  is  first  roughly  described,  after  which  Galbraith's 
permanganate  method  is  discussed.  In  the  latter  case  the 
author  finds  that  with  chrome  steels  the  small  quantity  of 
chromium  insoluble  in  sulphuric  acid  is  not  altogether  lost 
in  the  anah'sis,  as  most  of  it,  and  sometimes  all,  is  rendered 
soluble  by  the  boiling  with  permanganate.  With  alloys 
containing  up  to  5  per  cent,  chromium  the  loss  is  very  small, 
so  that  with  chrome  steels,  which  rarely  exceed  1  •  5  per  cent, 
chromium,  the  method  is  reliable,  but  it  is  not  applicable  to 
the  anahsis  of  rich  ferro-chromes.  A  modification  of  the 
acid-permanganate  process  is  described,  and  consists  of 
dissolving  the  precipitated  manganic  peroxide  with  dilute 
hydrochloric  acid  previous  to  attacking  the  chromate  with 
the  ferrous  salt.  Manganese  chloride  and  free  chlorine 
are  produced,  but  the  latter  is  got  rid  of  by  evaporating 
the  solution  for  some  time.  Strong  hydrochloric  acid 
attacks  the  chromate,  forming  chromous  salts  and  chlorine, 
so  that  the  solutions  must  be  kept  dilute,  when  accurate 
results  are  obtained. 

Another  modification  of  the  above-mentioned  process 
is  to  separate  the  chromium  from  the  iron  by  adding 
phosphate  of  soda  and  boiling  with  hyposulphite  of  soda 
till  free  from  sulphurous  acid,  and  then  adding  ammonium 
acetate  and  again  boiling  for  five  minutes.  The  precipi- 
tated phosphate  of  chromium  is  filtered  off',  washed  with 
ammonium  nitrate,  dried,  calcined,  and  fused  with  "basic 
mixture,"  and  proceeded  with  bj-  Clark's  method.  Vana- 
dium, when  present  in  the  iron  or  steel,  affects  the  results 
if  bichromate  is  used  to  titrate  the  unoxidised  iron  in  the 
end  operation,  but  not  if  permanganate  is  used  for  this 
purpose,  so  that  it  is  advisable  when  vanadium  is  suspected 
to  use  the  latter  reagent.  In  the  case  of  rich  ferro- 
chromes  the  author  prefers  to  fuse  with  a  mixture  of 
magnesia  or  lime  with  potassium  and  sodium  carbonates, 
which  is  the  "  basic  mixture  "  previously  mentioned,  instead 
of  magnesia  and  caustic  soda.  Vanadium  in  pig  iron  is 
not  altogether  dissolved  by  hydrochloric  or  sulphuric  acid 
a  large  proportion  sometimes  remainins  insoluble.  The 
vanadium  is  most  readily  detected  qualitatively  in  the 
insoluble  residue  by  heating  it  with  the  magnesia  mixture 
or   the  basic   mixture,   extracting   with   water,  and,   after 
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rtltcring  and  acidulating  with  Hulplmrii:  acid,  adding  a  few 
dropw  of  liydropen  peroxide.  If  vanadium  is  present  the 
solution  assumes  a  deep  red  colour,  which  is  dissipated  on 
boiling. — A.  W. 


The    DvlenniiKilion    oj     (Ihromium    in     Ferro- Chromium. 

\V.  Galbraith.     Iron  and  Steel  Institute,  Spring  Meeting, 

1893. 
TliK  author  discusses  the  ipiestion  as  to  whether  the  method 
of  estimating  chromium  by  the  permanganate  and  ferrous 
salt  method  is  reliable  in  cases  of  ferro-chromium  rich  in 
chromium.  With  an  excess  of  iron  present  the  process  is 
accurate,  but  with  a  preponderance  of  chromium  his 
experiments  show  that,  and  the  reason  why,  low  results  are 
obtained.  If  when  boiling  the  chromium  solution  with 
permanganate  and  sulphuric  acid  the  boiling  is  prolonged 
for  a  few  minutes  till  the  precipitate  is  black,  caustic  soda 
docs  not  dissolve  any  manganates  from  the  precipitate, 
and  the  chromic  acid  is  easily  dissolved  out  of  the  preci- 
pitate by  its  means.  Consecjuentl)'  the  process  should 
be  conducted  as  follows  : — Dissolve  the  finely-powdered 
material  in  sulphuric  acid  (I  to  G),  add  permanganate,  and 
boil  till  the  precipitate  is  black  ;  dilute  and  make  alkaline 
with  caustic  soda,  filter,  wash,  acidulate  the  filtrate,  and  treat 
as  usual  with  a  known  quantity  of  a  ferrous  salt  in  excess, 
and  measure  the  unoxidised  portion  by  standard  bichromate 
solution.  This  gives  accurate  results,  but  in  ferro-chromiums 
there  is  the  portion  insoluble  in  sulphuric  acid  to  be  dealt 
with.  This  is  filtered  off  before  the  permanganate  is  added, 
dried,  ignited  in  a  porcelain  crucible,  and  fused  for  about 
15  minutes  with  G  grms.  of  caustic  soda  and  a  little  nitrate 
of  potash  in  a  platinum  or  silver  crucible.  It  is  then 
dissolved  in  water,  filtered,  washed,  and  the  filtrate  made 
acid  with  HCl,  reduced  with  sulphurous  acid,  and  the  oxide 
of  chromium  precipitated  with  ammonia,  filtered,  dissolved 
in  dilute  sulphuric  acid,  and  either  heated  with  permanganate 
like  the  original  solution  or  else  added  to  it. — A.  W. 


ORGANIC  CHEMISTRY— QUALITATIVE. 

Detection  of  Nitrobenzene.    J.  Marpurgo.     Pharm.  Post. 
23,  258  ;  through  Zeits.  Anal.  Chem.  32  [2],  235. 

Two  drops  of  molten  phenol,  three  drops  of  water,  and  a 
small  piece  of  potassium  hydroxide  are  brought  together 
in  a  porcelain  dish  and  heated  to  the  boiling  point.  The 
aqueous  solution  to  be  tested  is  then  added,  and  the  boiling 
continued  ;  a  crimson-red  ring  will  appear  at  the  margin  of 
the  liquid  if  phenol  be  present,  and  will  give  place  to  an 
emerald-green  colour  on  the  addition  of  a  solution  of 
bleaching  powder. 

To  apply  the  test  to  soap,  the  aqueous  solution  thereof  is 
decomposed  by  an  excess  of  milk  of  lime  and  extracted 
by  ether  ;  the  residue  from  the  ethereal  solution  is  treated 
as  described  above. 

For  the  recognition  of  nitrobenzene  in  oil  of  bitter 
almonds  advantage  may  be  taken  of  the  fact  that  the  latter 
loses  its  odour  when  heated  with  sulphuric  acid  and 
manganese  dioxide,  whereas  nitrobenzene  is  not  affected  by 
this  treatment. — A.  G.  B. 


Detection  of  Phenols.     L.  M.  A.  Lambert.    L' Union  Pharm. 
33,  17  ;  through  Zeits.  Anal.  Chem.  32  [2]. 

Phenol,  resorcinol,  phloroglucinol,  and  pyrogallol  give  a 
rose  or  red  colour  when  iodoform  is  dissolved  in  them  and 
potash  added.  Orcinol  and  salicylic  acid  give  a  red-violet 
colour,  guaiacol  and  thymol  a  violet  colour,  and  hydro- 
quinone  and  the  two  naphthols  a  blue  colour  by  the  same 
I  test.  Iodoform  may  be  replaced  by  chloroform  or  bromo- 
,  form,  so  that  an  inversion  of  the  reaction  will  serve  to 
detect  iodoform,  chloroform,  chloral,  or  bromoform.  The 
colours  are  bleached  by  acids,  but  restored  bv  alkalis. 

"  —A.  G.  B. 


Detection  of  Sesame  Oil.  G.  Ambiibl.  Schweiz.  Wochenschr. 

f.  Pharm  ;  through  Zeits.  Anal.  Chem.  32  [2],  255. 
To  carry  out  this  well-known  test,  the  author  dissolves 
0-1 — 0-2  gnu.  of  white  sugar  in  20  cc.  of  hydrochloric 
acid  (sp.  gr.  1-18),  adds  10  cc.  of  the  oil,  and  shakes 
vigorously.  Sesame  oil  gives  an  intensely  red  colour ;  olive 
oil  with  10  per  cent,  of  sesame  oil  gives  a  dark  rose  colour; 
pure  Tuscan,  San  Hemo,  Xizza,  and  Provence  olive  oils 
give  no  red  colour ;  Bari  oil  yields  a  reddish  colour,  but 
this  rapidly  gives  place  to  a  more  bluish  violet  shade, 
liancid  sesame  oil  gives  an  indigo-blue  colour. — A.  G.  15. 


ORGANIC  CHEMISTR Y.—  QUANTITA TIVE. 

The   Extraction  of  Eat.     L.    Gebek.     Zeits.   ang.   Chem. 
189:5,  253—255. 

Thk  author  points  out  the  unreliability  of  the  estimation  of 
fat  in  fodder  by  cohobation  with  ether  or  similar  sul)stances, 
because  of  the  liability  of  solvents  to  take  up  colouring 
matter,  resinous  matter,  &c.,  which  cannot  be  easily  sepa- 
rated from  the  fat.  With  a  view  of  eliminating  these  errors 
he  introduces  into  the  extraction  apparatus  a  suitable 
filtering  material,  which  separates  the  fat  from  extraneous 
substances.  If  gypsum  or  animal  charcoal  be  used  as  a 
filtering  medium  clear  extracts  are  obtained,  but  the  yield 
is  too  low  owing  to  the  retention  of  some  of  the  fat  in  the 
pores  of  the  filter.  "  Spanish  earth,"  after  having  been 
washed  with  dilute  sulphuric  acid,  ignited,  and  passed 
through  a  12  mm. -mesh  sieve,  gave  very  satisfactory 
results,  and  is  recommended.  Anhydrous  ether  gives  lower, 
but  no  doubt  more  accurate,  results  than  ether  containing 
water.  The  substance  should  not  be  dried  before  cohoba- 
tion, as  resinification  is  liable  to  take  place  in  many  cases 
giving  rise  to  low  results. — K.  E.  M. 


Gas-  Volumetric  Estimation  of  Organic  Acids  and  of  Iodic 
Acid.     H.  Kux.     Zeits.  Anal.  Chem.  1893,  32,  129—163. 

The  principles  underlying  this  method  are  — (1),  the 
liberation  of  iodine  from  a  mixture  of  potassium  iodide  and 
potassium  iodate  by  an  acid ;  and  (2),  the  evolution  of 
oxygen  from  a  mixture  of  an  alkaline  solution  of  iodine 
and  hydrogen  dioxide  in  the  proportion  of  two  atoms  of 
oxygen  for  two  atoms  of  iodine. 

As  an  example  of  the  manner  in  which  the  author 
proposes  to  take  advantage  of  these  principles  the  following 
experiment  with  formic  acid  may  be  quoted.  The  measure- 
ment of  the  volume  of  oxygen  evolved  is  effected  in  a 
Wagner's  modification  of  Knop's  azotometer  (this  Journal, 
1886,  505),  the  modification  consisting  in  the  division  of 
the  evolution  flask  into  two  chambers  by  sealing  a  small 
cylinder  on  to  the  bottom  of  the  flask.  Into  the  outer 
chamber  of  this  flask  there  are  introduced  0*2  grms.  of 
finely-powdered  potassium  iodate  and  2  grms.  of  potassium 
iodide.  These  are  dissolved  in  a  little  water,  15  cc.  of  the 
formic  acid  (of  approximately  X/5  strength)  are  added,  the 
mixture  shaken  and  made  up  to  40  cc.  with  distilled  water 
which  must  be  free  from  carbon  dioxide.  A  cooled  mixture 
of  2  cc.  of  hydrogen  dioxide  (2 — 3  per  cent.)  and  4  cc.  of 
caustic  potash  solution  (1  :  1)  is  introduced  into  the  inner 
chamber,  and  the  flask  connected  with  the  measuring  tube. 
After  the  usual  precautions  to  ensure  equality  of  temperature 
between  the  flask  and  measuring  tube  have  been  observed, 
the  two  solutions  are  mixed  suddenly  iu  order  that  none  of 
the  oxygen  may  be  absorbed.  When  ihe  evolution  of 
oxygen  has  ceased,  the  apparatus  is  allowed  to  cool  and  the 
volume  of  gas  ascertained. 

Much  depends  upon  the  length  of  time  during  which  the 
acid  is  allowed  to  act  on  the  mixture  of  iodide  and  iodate. 
In  the  case  of  formic  acid  half  an  hour  in  the  cold  is  neces- 
sary ;  for  acetic  acid  2  hours  in  the  cold  or  10  minutes  at 
70° — 80^,  is  recommended.  The  method  has  also  been  tested 
for  vinegar  and  for  propionic,  butj-ric,  oxalic,  lactic, 
succinic,  malic,  tartaric,  citric,  and  iodic  acids.  Tables  for 
the  calculation  of  the  volume  of  oxygen  into  weight  of  acid 
are  given  for  the  more  important  acids  in  the  above  list. 

— A.  G.  B. 
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Improved  ExtrtwHon  Apparatus.    H.W.Wiley.     J.Amer. 
Chem.  Soc.  1893  15,  123—126. 

The  extraction  apparatus  already  described  (this  Journal, 
1893,  547—548)  is  more  convemently  constructed  as 
follows :  — The  bath  for  holding  the  tubes  is  made  in  two 
separate  portions  K  and  K^.  The  box  K  may  be  made  of 
galvanised  iron,  and  furnished  with  legs  V  and  V  of  such 
a  height  that  a  lamp  may  be  placed  underneath ;  the  liquid 
serving  as    the  heating  medium   should  stand  at  a  height 


represented  by  the  line  W.  The  box  has  a  false  bottom  O, 
havintf  circular  perforation  to  receive  the  bottom  of  the 
extraction  tubes,  and  its  sides  may  be  made  of  glass  or  mica 
to  enable  the  operator  to  watch  the  evaporation  of  the 
solvent.  The  box  K'  rests  lightly  on  K,  but  is  not  fastened 
to  it ;  it  may  also  have  one  or  both  of  its  sides  constructed 
of  glass  or  mica.  The  bottom  of  the  box  carries  rubber 
diaphragms  perforated  to  admit  the  extraction  tubes,  the 
connections  being  water-tight;  its  plan  is  shown  in  the 
figure  H*  N^  G'.     The  rubber  diaphragms  are  held  by  two 
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Improved  Extraction  Apparatus. 


brass  rings  fastened  together  above  and  below  by  small 
bolts.  Water  may  be  allowed  to  flow  in  a  thin  film  over 
the  bottom  and  escape  at  P,  or  the  latter  may  be  closed, 
when  the  level  of  the  water  will  be  W'  and  its  outflow  P'. 

The  four  condensers  shown  in  the  illustration  are  cooled 
hy  a  single  stream  of  water  entering  at  A  and  escaping  at 
B.  A  section  of  the  condenser  is  shown  which  explains 
itself ;  the  vent  at  T  is  left  open  until  the  interior  of  the 
apparatus  is  filled  with  the  vapour  of  the  solvent. 

The  material  to  be  extracted  is  held  in  the  perforated 
crucible  L*  or  preferably  the  glass  tube  K  which  has  a  per- 
forated platinum  disc  fused  into  it  at  Q  carrying  an  asbestos 
felt. 

When  using  the  apparatus  with  ether  there  should  be  a 
space  between  K  and  K',  and  the  tubes  should  be  thrust 
through  the  diaphragm,  until  at  least  one  of  the  corrugations 
of  the  condenser  passes  below  the  diaphragm ;  otherwise 
the  ether  condenses  on  the  sides  of  the  tubes  and  flows  down 
thence  instead  of  passing  into  the  extraction  tube.  Further- 
more, P  is  closed  and  P'  left  open. 

When  80  per  cent,  alcohol  is  being  used  as  solvent,  P  is 
to  be  left  open  and  a  convenient  liquid  for  the  heating 
medium  is  in  this  case  a  mixture  of  glycerol  (2  parts)  and 
water  (1  part).  Bumping  is  avoided  by  the  addition  of 
fragments  of  platinum  foil. 

The  residues  in  the  test  tubes  can  be  dried  and  weighed 
in  the  tubes,  or  the  amount  of  the  extracted  matter  can  be 
ascertained  by  weighing  the  crucibles  or  glass  tubes  contain- 
ing the  matter  which  has  been  extracted  ;  the  latter  method 
is  preferable  with  dry  substances  inasmuch  as  it  is  possible 
especially   in  the   case  of   ether  that  substances  may  be 


extracted  which  are  subsequently  volatilised  during  the 
drying  of  the  extract.  Whenever  it  is  desired  to  weigh  the 
extract,  especially  the  ether  extract,  it  may  be  received  in 
a  small  cylindrical  glass  vessel  with  flat  bottom  4 — 6  cm.  in 
height  and  of  a  diameter  just  permitting  its  introduction 
into  the  extraction  tube.  About  10  cc.  of  mercury  are  first 
poured  into  the  extraction  tube  on  which  this  vessel  rests. 
The  necessity  of  weighing  the  heavy  test  tube  is  thus 
avoided  and  the  extract  is  more  easily  dried  in  the  small 
vessel. — A.  R.  L. 


The   Methods   of  Testing    Fats    and   Oils.      E.   Milliau. 
J.  Amer.  Chem.  Soc.  1893,  15,  153-  -174. 

Among  the  difficulties  met  with  in  the  chemical  analyses  of 
fatty  substances  may  be  mentioned  the  following  : — The 
slight  differences  which  characterise  the  various  glycerides, 
the  numerous  cases  of  isomerism,  the  phenomena  of  oxida- 
tion and  fermentation,  the  resins,  essential  oils  and  other 
matter  that  they  contain  and  which  vary  according  to  the 
nature  of  the  soil  on  which  the  plant  was  grown,  the  methods 
of  extraction,  the  age,  and  numerous  others.  Accordingly 
methods  of  analysis  have  been  sought  having  regard  rather 
to  an  examination  of  the  principal  constituents  of  the  fatty 
substances  rather  than  to  that  of  their  impurities. 

To  obtain  precise  results  the  material  must  be  submitted 
to  a  preliminary  purification,  and  thus  by  removing  the 
impurities,  the  fatty  substances  of  the  same  species  are 
reduced  to  a  type  which  is  practically  the  same.  Sometimes 
this  is  attained  by  washing  with  hot  distilled  water,  or  >vith 
strong  or  dilute  alcohol  ;    frequently   the   fatty   matter  is 
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relliUM)  by  trfHliiif»  it  with  10  per  cent,  cimstic  soda  lye 
eiiipl<>yt'<l  i[i  tlie  pntportion  of  10  per  cent,  of  the  fut.  The 
emulsion  is  fwiured  into  a  satunited  solution  of  common  suit, 
and  the  mixture  generally  heated  when  the  oil  holdinp  in 
8U8fK'nsion  pieces  of  soa]i  rises  to  the  surface.  Since  even 
neutml  fatty  suhstances  dissolve  notable  (piantities  of 
alcohol,  these  must  he  removed  when  washing  with  alcohol 
ha.**  been  the  method  of  puritication  adopted.  The  nature 
of  this  preliminary  operation  cannot  be  fixed  as  it  varies 
according  to  the  nature  of  the  impuritii;s  and  the  object  of 
the  research.  In  determining  the  amount  of  volatile  acids 
simple  filtration  must  suffice,  and  caustic  so<Ui  must  not  be 
used  with  the  oils  of  the  cniciferir  as  it  clianges  the  organic 
sulphur  to  soluble  sodium  sulphide. 

The  fatty  acids,  collected  as  soon  as  they  rise,  have  much 
stronger  chemical  affinities  than  whenlthey  have  been  melted 
and  dehydrated  ;  this  difference  is  particularly  noticeable  in 
cotton-seed  and  sesame  oils.  It  has  been  demonstrated 
that  skilfully  conducted  purification  in  no  way  destroys 
the  chemical  character  of  the  oil.  The  author  states  that  by 
working  upon  the  fatty  acids  of  neutral  oils  he  has  been  able 
to  demonstrate  their  purity,  and  to  disprove  that  they  were 
adulterated  with  cotton-seed  and  sesame  oils,  the  presence 
of  which  was  indicated  by  the  old  process.  (^Circulaire  du 
ministre  de  hi  marine  frav(;ais,  26  juUiet,  1892.  Rapport 
du  Resident  general  de  Tunissie,  9  mai,  1892.  Circulaires 
des  ministres  du  commerce  ct  de  I'agriculture  &c.) 

Whilst  he  admits  that  in  practice  these  preliminary 
operations  may  seem  tedious,  and  does  not  advise  them 
except  in  cases  where  adulterations  have  been  indicated 
by  the  usual  methods,  the  author  strongly  deprecates 
the  discovery  of  an  infallible  reagent  for  the  detection  of 
adulteration. 

General  Methods. — 1.  Specific  Gravity. — This  is  taken 
by  the  Mohr  balance ;  the  specific  gravity  of  the  same  fat 
varies  greatly  with  individual  samples,  and  its  determination 
is  insufficient  to  decide  on  purity  or  adulteration. 

2.  Action  of  Nitrous  Fumes. — Cailletet's  process  is  used 
as  follows  : — Into  a  tube  1 0  cm.  long  and  2  •  5  cm.  wide  are 
introduced  20  cc.  of  the  fat  to  be  analysed,  6  drops  of 
sulphuric  acid  (66°  B.)  are  added,  the  mixture  is  shaken 
for  one  minute,  after  which  9  drops  of  nitric  acid  (40'  B.) 
are  added,  the  mixture  again  shaken,  and  the  tube  allowed 
to  remain  in  boiling  water  for  exactly  five  minutes,  when  it 
is  kept  in  a  cold  water  bath  at  8 — 10'  C.  for  two  hours.  It 
is  well  to  note  the  different  colorations  obtained  thus,  after 
the  addition  of  sulphuric  acid,  after  the  addition  of  nitric 
acid,  after  the  removal  from  the  hot  water  bath,  and  after 
cooling. 

3.  Sulphuric  Saponification  (Maumene's  test). — Fifty 
gnns.  of  the  fat  are  weighed  into  a  conical  glass  of  100  cc. 
capacity,  the  temperature  is  noted,  and  10  cc.  of  sulphuric 
acid  (66'  B.),  at  the  same  temperature  as  the  oil,  are  run 
in.  After  stirring  together  the  two  liquids  for  one  minute, 
an  accurate  thermometer  is  immersed  into  the  upper 
portion  of  the  mass,  and  the  maximum  temperature  is 
noted,  slow  stirring  being  meanwhile  maintained.  The 
initial  temperature  must  be  at  least  20'  C,  and  the  mean 
of  several  determinations  not  varj'ing  more  than  2'  C.  is 
taken.  To  obtain  the  "relative  sulphuric  saponification '' 
the  rise  of  temperature  is  noted  with  .i0  grms.  of  distilled 
water  at  the  same  temperature  as  the  oil  and  10  cc.  of  the 
same  sulphuric  acid.  The  number  of  degrees  obtained 
with  the  oil  is  multiplied  by  100,  and  the  product  divided 
by  the  number  of  degrees  obtained  with  the  water.  The 
author  states  that  the  application  of  "  sulphuric  saponifica- 
tion to  semi-solid  vegetable  oils  working  2'^ — 3^  C.  above 
their  melting  points  gives  very  satisfactory  results,  because 
the  differences  between  them  and  the  fluid  oils  often 
amounts  to  45°  or  more — as  between  palm-nut  oil  and 
sesame  oil." 

4.  Iodine  Number.— Kiibl's  test  is  thus  appHed. — The 
solutions  required  are — alcoholic  solution  of  iodine,  con- 
taining 50  grms.  per  litre ;  solution  of  sodium  thiosulphate, 
containing  24*8  grms.  per  litre;  solution  of  mercuric 
chloride,  containing  60  grms.  per  litre ;  aud  solution  of 
potassium  iodide,  containing  100  grms.  per  litre. 


Five  grms.  of  fatty  acids  are  weighed  out,  and  diluted  to 
100  cc.  with  92  per  cent,  alcohol,  10  cc.  of  this  solution  are 
taken,  and  to  it  are  added  20  ce.  of  iodine  solution  and 
1.5 — 20  cc.  of  mercuric  chloride  solution.  The  flask  is 
closed  and  placed  aside  for  three  hours,  after  which  20  cc. 
of  potassium  iodide  solution  are  added,  and  the  excess  of 
iodine  titrated  with  thiosulphate  solution  and  starch  in  the 
usual  manner. 

5.  Freezing  Point. — Determined  with  the  aid  of  a 
freezing  mixture. 

6.  Melting  Points  of  Fatty  Acids. — Determined  in  a 
capillary  tube ;  the  reading  of  the  thermometer  is  taken 
the  instant  the  substance  passes  from  the  .".olid  to  the  liquid 
state. 

7.  Solidification  Point  of  Fatty  Acids  {Titer). — The  dried 
and  melted  fatty  acids  are  placed  in  a  tube  15  cm.  long  and 
2  cm.  wide,  which  is  suspended  in  a  wide-mouthed  stoppered 
bottle,  with  a  perforated  stopper.    A  thermometer,  graduated 

I  to  tenths,  is  inserted  so  that  the  bulb  reaches  the  centre  of 
the  material.  At  the  moment  solidification  commences  a 
circular  movement  is  given  to  the  thermometer,  stirring  the 
whole  mass ;  the  thermometer  is  then  left  at  rest  and 
carefully  watched,  the  point  of  .solidification  being  when  the 
mercury  ceases  to  rise. 

8.  Saturation. — This  is  the  number  of  cc.  of  normal 
solution  of  caustic  soda  absorbed  by  5  grms.  of  the  melted 
and  dried  fatty  acid. 

9.  Solubility  in  Absolute  Alcohol. — The  fat  is  neutralised 
by  agitating  it  in  a  closed  separating  funnel  for  30  minutes 
with  twice  its  weight  of  95  percent,  alcohol;  after  settling, 
it  is  drawn  off,  and  the  alcohol  held  in  solution  driven  off 
at  a  low  temperature,  after  which  it  is  agitated  at  15'  C.  or 
at  a  few  degrees  above  its  melting  point,  if  solid,  at  15'  C, 
with  twice  its  weight  of  absolute  alcohol.  A  known 
quantity  of  this  alcohol  is  evaporated,  the  residue  weighed, 
and  the  quantity  of  oil  dissolved  by  1,000  grms.  of  alcohol 
is  calculated. 

Olire  Oil. — The  specific  gravity  of  this  oil  varies  from 
0-915  to  0-918,  as  compared  with  0-917—0-918  for 
uudecorticated  peanut ;  0-921  for  decorticated  peanut ; 
0-923  for  sesame;  0-921 — 0-924  for  cotton  seed;  and 
0-924  for  poppy  oils.  These  variations  do  not  allow  of  the 
recognition  of  a  mixture  with  any  certainty. 

Action  of  Nitrous  Fumes. — If  the  oil  contains  much 
peanut  oil,  it  will  appear  red  when  taken  from  the  water- 
bath  ;  pure  olive  oil  is,  on  the  contrary,  lemon  yellow,  and 
when  taken  from  the  cold  bath  it  has  completely  solidified. 
With  a  mixture  of  15  per  cent,  of  other  oils  there  is  no 
solidification.  The  method  gives  good  means  of  detecting 
peanut  and  poppy  oils  in  edible  olive  oil,  but  is  of  less  use 
for  industrial  oils,  which  may  not  solidify,  though  pure. 

Sulphuric  Saponification. — The  rise  of  temperature  with 
olive  oil  is  35',  the  "  relative  sulphuric  saponificai  ion  "  94°. 
A  rise  of  temperature  above  35'  usually  indicates  adultera- 
tion ;  equal  or  lower  results  do  not  absolutely  indicate  purity, 
as  some  pure  olive  oils  give  a  rise  of  only  31' — 33',  and  con- 
sequently after  the  addition  of  seed  oils  show  only  34' —  35°. 
The  iodine  number  is  80' — 85',  and  helps  to  discover  seed 
oils  ;  it  likewise  affords  a  quantitative  method  with  a  mixture 
of  known  oils.  The  variation  in  the  composition  of  the  same 
oil  renders  its  sensitiveness  useless  for  determining  mixtures 
of  5 — 10  per  cent.  The  author  then  gives  the  special 
reactions  characterising  the  presence  of  the  three  oils — 
peanut,  sesame,  and  cotton  seed — used  most  frequently  to 
adulterate  olive  oil. 

E. lamination  for  Peanut  Oil. — Density  almost  the  same} 
the  sulphuric  saponification,  and  especially  the  Cailletet 
process  (see  above),  give  good  results.  The  certain  recog- 
nition of  peanut  oil  is  accomplished  only  by  the  presence 
of  arachidic  acid,  Cj^H^^O.j,  melting  point  75'.  The  following 
modification  of  Renard's  process  is  adopted: — 20  grms.  of 
the  oil  are  saponified  with  20  cc.  of  caustic  soda  solution 
of  36'  B.,  diluted  with  100  cc.  of  90  per  cent,  alcohol.  The 
soap  is  precipitated  by  50  per  cent,  alcoholic  lead  acetate 
(^neutral),  the  precipitate  washed  with  alcohol,  and  subse- 
quently shaken  with   ether  until  the   last  traces   of   lead 
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oleate  are  removed.  The  residue  is  then  put  into  a  porcelain 
dish  containing  2—3  litres  of  distilled  water  and  50  cc.  of 
hydrochloric  acid.  When  the  decomposition  is  complete 
the  solution  is  decanted  and  the  fatty  acids  washed  with 
distilled  water,  subsequently  dried,  and  dissolved  in  40  cc. 
of  90  per  cent,  alcohol.  A  drop  of  hydrochloric  acid  is 
added  and  the  solution  is  cooled  to  15"  C,  when  peanut  oil 
gives  a  deposition  of  arachidic  acid  in  crystals.  These  are 
washed  twice  with  quantities  of  20  cc.  of  90  per  cent, 
alcohol,  and  thrice  with  20  cc.  of  70  per  cent,  alcohol,  the 
washing  being  discontinued  when  the  filtrate  gives  no  residue 
on  evaporation.  The  acids  are  warmed  with  absolute 
alcohol,  and  the  filtrate  evaporated  till  the  weight  oi  the 
residue  is  constant ;  if  its  melting  point  is  between  73°  and 
75°,  the  presence  of  peanut  oil  can  be  affirmed.  To  ensure 
the  crystallisation  of  the  fatty  acids,  they  must  be  freed 
from  all  traces  of  oleic  acid. 

Examination  for  Sesame  Oil.— Yor  this  purpose  the 
specific  gravity,  the  sulphuric  saponification,  and  the 
Cailletet  process  can  be  used,  but  the  author  invariably 
employs  the  following  method  : — 15  cc.  of  the  fat  are 
saponified  with  10  cc.  of  caustic  soda  of  36°  B.,  Avith  the 
addition  of  10  cc.  of  92  per  cent,  alcohol.  When  the 
boiling  mixture  has  become  clear  200  cc.  of  hot  distilled 
water  are  added  and  the  liquid  is  boiled  until  the  alcohol  is 
expelled.  After  acidifying  with  10  per  cent,  sulphuric  acid 
the  fatty  acids  are  removed  from  the  surface,  washed  by 
shaking" with  cold  distilled  water,  and  heated  at  105°  ;  after 
the  greater  portion  of  the  water  has  been  eliminated  and 
they  commence  to  melt,  half  the  volume  of  pure  hydro- 
chloric acid  saturated  in  the  cold,  with  pulverised  sugar,  is 
added.  The  presence  of  sesame  oil  is  indicated  by  the  red 
colour  of  the  acid  solution  ;  other  oils  leave  the  acid 
colourless,  or  impart  to  it  a  slightly  yellowish  tinge.  The 
reaction  permits  of  the  recognition  of  1  per  cent,  of  sesame 
oil,  not  only  in  olive  oil,  but  in  all  fatty  mixtures  and  in 
soap. 

Examination  for  Cotton-Seed  Oil.  —  Bechi's  process 
frequently  leads  to  fallacious  results  leading  to  condemnations 
of  unadulterated  oils.  The  author's  process  is  as  follows  :— 
Into  a  porcelain  dish  of  250  cc.  capacity  15  cc.  of  the  oil  is 
introduced,  a  mixture  of  10  cc.  of  caustic  soda  solution  of 
36°  B.,  and  10  cc.  of  alcohol  of  90°  B.  is  then  added.  On 
boiling  the  mixture  it  becomes  clear,  150  cc.  of  hot  distilled 
water  are  added,  and  the  alcohol  boiled  oflF ;  after  acidifying 
with  an  excess  of  10  per  cent,  sulphuric  acid,  the  fatty  acids 
are  removed  by  means  of  a  platinum  spoon.  They  are 
repeatedly  washed  with  cold  water,  drained,  and  poured  into 
a  tube  2-5  cm.  in  diameter,  and  9  cm.  long  ;  15  cc.  of  95 
per  cent,  alcohol  are  added,  and  2  cc.  of  3  per  cent,  silver 
nitrate  solution.  The  tube  is  protected  from  the  light  and 
heated  at  90°  C  until  about  ^rd  of  the  alcohol  is  expelled, 
which  is  then  replaced  by  10  cc.  of  distilled  water.  After 
coutinuino-  the  heating  for  five  minutes,  the  coloration  of 
the  acids'^is  observed.  The  presence  of  cotton-seed  oil  in 
any  proportion  whatever  causes  the  production  of  a  metallic 
mirror,  which  blackens  the  fatty  acid  of  the  mixture. 

Peanut  Oil. — This  oil  presents  no  special  characters 
beyond  the  arachidic  acid  which  it  contains. 

Sesame  Oil.— The  author  has  devised  the  following 
process  for  the  rapid  identification  of  castor  oil  in  industrial 
sesame  o-ls  :— 10  grms.  of  the  oil  are  shaken  with  four  drops 
of  sulphuric  acid  of  66°  B.,  and  a  drop  of  nitric  acid  at 
40'  B.,  is  added.  The  mixture  is  shaken  violently  ;  pure 
sesame  oil  blackens  immediately,  whilst  that  containing 
castor  oil  remains  turbid  yellow. 

The  following  method  serves  for  the  detection  of  castor 
oil  in  other  oils.  Most  oils  are  soluble  in  light  petroleum, 
but  castor  oil  is  insoluble  ;  the  latter  is  also  distinguished 
bv  its  solubility  in  alcohol.  The  oil  is  shaken  with  two 
volumes  of  light  petroleum  and  the  mixture  cooled  to 
16°  C.  At  the  end  of  a  few  minutes  the  mass  coagulates  and 
the  oil  separates  when  castor  oil  is  present,  whilst  the 
liquid  remains  homogeneous  if  it  is  pure. 

Solid  Vegetable  Oils.  Cocoanut  and  Palm-Kernel  Oils. 
— The  saturation  value  is  determined,  i.e.,  the  number  of 
cc.  of  normal  caustic  soda  required  for  the  saturation  of 


5  grms.  of  the  fatty  acids  of  these  oils.     The  saturation 
value  of  cocoanut  oil  is  24  "1,  and  of  palm  kernel  oil  22' 5, 
whilst  with  the  average  of  liquid  oils  which  are  used  as 
adulterants  it  is  17 — 18  only.     It  is  necessary  to  be  very 
circumspect  in  this  use  of  this  process.     As  an  example 
it  may  be  mentioned  that  5  grms.  of  acids  from  a  mixture 
containing   45   per  cent,  of  palm-kernel  oil,  45   per  cent, 
of  cocoanut- Dil,  and  10   per  cent,  of  pea-nut   oil   require 
22  •  5  cc.  of  normal  solution  for  saturation,  the  value  obtained 
with    pure    palm-kernel    oil.     As    these   oils  are   rich   in 
saturated  acids  and  the  iodine  number  is  accordingly  low, 
its  determination  is  very  useful.     Peanut-oil  gives  97,  whilst 
cocoanut  and  palm-kernel  oils  give  9 — 16.     Unfortunately 
the  difference  of  seven  between  the  maximum  and  minimum 
precludes  the  detection  of  small  quantities  of  admixture. 
The  author  has  discovered  a  process  which  depends  upon 
the  fact  that  at  a  temperature  of  30° — 31°  C,  cocoa-nut  oil 
dissolves  in  two  volumes  of  absolute  alcohol,  and  palm- 
kernel  oil  requires  four  volumes,  the  smallest  addition  of 
vegetable  or  animal  oil  destroys  this  solubility  in  the  same 
amount  of  absolute  alcohol.     Mode  of  Procedure. — 20  cc. 
of  the  oil  are  shaken  in  a  test  tube  with  40  cc.  of  95  per  cent, 
alcohol.     Oils  soluble  in  95  per  cent,  alcohol — castor,  resin- 
oil.  &c.,   are   thus  discovered,  whilst  Mowrah  and  Karite 
oils  give  a  milky  turbidity  to  the  alcoholic  stratum.   Fivecc. 
of  the  neutralised  cocoa-nut  oil  are  measured  into  a  graduated 
test-tube  and  10  cc.  of  absolute  alcohol  added.     The  tube 
is  shaken  for  half-a-minute  at  a  temperature  of  31°  C,  and 
then  placed  in  a  bath  slightly  above  that  temperature.    Pure 
cocoa-nut  oil  dissolves  completel}',  and  the  solution  remains 
clear.     Any  addition  of   another  fatty  matter  causes  pre- 
cipitation, the  state  of  molecular  equilibrium  of  the  material 
in  solution  being  destroyed  by  the  slightest  modification. 
Cocoa-nut  oil  containing  palm-kernel  oil  precipitates  when 
the  proportion  of  the   mixture  amounts  to   20  per  cent. ; 
below  this  the  mass  remains  turbid.     The  verification   of 
palm-kernel-oil  is  made  in  the  same  manner,  only  20  cc.  of 
absolute   alcohol  are   used  instead  of  10  cc.     Five  cc.  of 
palm-kernel  oil   containing   20  per  cent,  of   cocoa-nut  oil 
dissolves  in  15  cc.  of  absolute  alcohol,  whereas  pure  palm- 
kernel  oil  does  not  dissolve  in  these  proportions,  but  the 
mixture  remains   turbid.     A  mixture   of   cocoa-nut,  palm- 
kernel,  and  pea-nut  oils  in  such  proportions  that  the  oil 
would    appear    pure    by    the    saturation    test    is    readily 
discovered  by  this  process. 

The  chemical  properties  of  palm-oil  present  nothing 
of  distinctive  character  except  the  partial  solubility  of  the 
oil  in  absolute  alcohol,  which  amounts  to  10  per  cent. ; 
Mowrah  oil  is  identified  by  the  milky-white  turbidity 
which  it  communicates  to  alcohol  on  shaking. 

The  titer  of  Illepe  oil  is  52-5.  Karite  oil  comes  from 
French  Soudan.  The  fatty  acids  have  a  titer  of  52  •  5,  and 
combine  with  soda  to  produce  a  very  hard  soap  ;  they  would 
probably  give  better  results  for  candle-making  after  pre- 
liminary treatment  to  remove  the  resinoid  matters  which 
prevent  their  crystallisation.  The  presence  of  these  resins 
lower  the  saturation  to  14 '9,  and  hke  Mowrah  this  oil 
causes  turbidity  on  being  shaken  with  alcohol. 

Solid  Animal  Fats.  Butter. — The  specific  gravity,  iodine 
number,  and  freezing-point  of  the  neutral  fat  are  lower 
than  that  of  tallow  or  lard,  but  the  saponification  and 
solubility  in  absolute  alcohol  are  higher.  Melted  butter 
shows  under  the  microscope  a  collection  of  small  regular 
spheres,  whilst  adulterated  butter  shows  abnormal  figures 
as  well  as  crystals  which  appear  brilliant  in  the  dark  field 
of  the  polariser.  By  determining  the  fixed  and  volatile  fatty 
acids  and  the  solubilit}'  ^in  alcoholic  toluene,  admixtures 
above  10  per  cent,  can  be  determined;  below  this  point 
adulteration  is  probably  not  profitable.  Xatural  butter 
contains  "  about  11  per  cent,  of  soluble  and  volatile  fatty 
acids,"'  and  87  per  cent,  of  fixed  fatty  acids ;  alcoholic 
toluene  dissolves  it  almost  entire!}-. 

Tallow. — Beef  and  mutton  tallow  can  only  be  distin- 
guished by  obsening  differences  in  the  meltmg-points  of 
the  neutral  fats  and  of  the  fatty  acids. 

Lard.  —  Adulteration  with  cotton-seed  oil  is  easily 
detected  with  silver  nitrate,  but  if  the  lard  has  undergone 
alteration  by  time  or  other  causes  it  is  necesKary  to  submit 
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the  fat  to  a  preliminary  jjurification  as  already  indicated. 
The  io<line  number  is  cjnitu  illusory  for  the  detection  of  a 
small  proijortion  of  cotton-seed  oil.  Arlultcratioii  below 
;■)  per  cent,  may  be  detected  by  the  action  of  silver  nitrate  on 
the  fatty  acids ;  tallow  is  detected  by  ol)servin<^  the  crystal- 
lisation of  the  fat  from  the  ethereal  solution  under  the 
microscope. 

Fish  Oil. —  I'his  is  detected  by  its  iodine  number,  its 
solubility  in  absolute  alcohol,  presence  of  cholesterol,  and 
finally  the  brown  coloration  by  chlorini-  and  the  red  colora- 
tion by  caustic  soda  and  phosphoric  acid. 

Jii'sins. — These  are  detected  by  their  density,  their 
saturation,  their  solubility  in  absolute  alcohol,  and  the 
rotation  of  the  plane  of  polarised  li^ht.  It  is  easy  to 
isolate  them,  because  the  majority  of  compounds  which 
they  form  with  metallic  .salts  are  soluble  in  ether,  whilst 
those  of  the  fatty  acids  are  insoluble. 

BesiH  Oils. — By  their  property  of  not  saponifying  with 
caustic  soda,  by  their  insolubility  in  glacial  acetic  acid,  and 
by  ihc  characteristic  purple  coloration  which  they  give  with 
fuming  stannic  chloride. 

Olein  Oil  of  Commerce. — By  its  solubility  in  alcohol,  and 
by  its  specific  gravity. 

Mineral  Oih. — By  their  iodine  numbers,  their  indifference 
towards  caustic  soda,  and  their  insolubility  in  ab.solute 
alcohol  at  15^  C— A.  K.  L. 


The  Iodine  Absorption  Method.     F.  Gantter.     Zeits.  anal. 
Chem.  1893,  32,  178—181. 

A  soLVTiox  of  iodine  in  carbon  tetrachloride  is  not 
liable  to  alter  in  litre  ;  moreover  this  solvent  is  an  excellent 
one  for  fats,  so  that  it  is  much  to  be  recommended  as  a 
substitute  for  alcohol  and  chloroform  in  the  Hiibl  method. 

In  order  to  study  the  influence  of  excess  of  iodine  and  of 
mercuric  chloride  on  the  Hiibl  process,  a  solution  of  10 
grms.  of  iodine  in  1,000  cc.  of  carbon  tetrachloride,  and  one 
of  5  grms.  of  mercuric  chloride  in  the  smallest  possible 
quantity  of  absolute  alcohol  made  up  to  100  cc.  with  carbon 
tetrachloride  were  prepared.  Twenty-five  cc.  of  the  iodine 
solution,  mixed  with  10  cc.  of  the  mercuric  chloride  solution 
lost  no  free  iodine  in  24  hours.  Experiments  were  then 
made  upon  100  mgrms.  of  linseed  oil  dissolved  in  10  cc.  of 
carbon  tetrachloride,  and  it  was  found  that  the  iodine 
absorption  increases  with  the  quantity  of  mercuric  chloride 
and  iodine  added. 

The  following  table  shows  the  iodine  absorbed  by  100 
mgrms.  of  linseed  oil  when  the  quantities  of  iodine  and  of 
mercuric  chloride  added,  are  varied. 


Iodine. 

Mercuric  Chloride. 

Iodine  Absorbed. 

Mpnns. 
100 

Mfrrms. 
50 

Mfcrms. 
83-5 

150 

250 

Ul-0 

150 

500 

14.8-0 

GOO 

0 

85-3 

COO 

250 

156-4 

GOO 

500 

173-6 

600 

1,000 

188-i 

Analogous  results  were  obtained  with  lard. 

That  both  the  iodine  and  mercuric  chloride  are  concerned 
in  the  ordinary  Hiibl's  process,  and  that  the  iodine  absorp- 
tion is  not  a  simple  iodine  addition  are  shown  by  experiments 
with  the  saturated  fatty  acids,  lauric  and  stearic  acids. 
ITicse  absorb  no  iodine  in  the  absence  of  mercuric  chloride, 
but  take  up  4-3  mgrms.  and  6-8  mgrms.  respectively  in  the 
presence  of  1,000  mgrms.  thereof. — A.  G.  B. 


New  Method  Jor  EstinuUinij  the  Iodine  Ab.torption  of 
Fats  and  Oils.  F.  Gantter.  Zeits.  anal.  Chcm.  1893, 
32,  181  — 184.  Compare  preceding  abstract. 
It  is  found  that  when  one  part  of  a  fat  ia  dissolved  iti 
carbon  tetrachloride  containing  4 — ."»  parts  of  iodine,  the 
saturation  of  the  fat  with  iodine  is  complete  in  .'50 — 60 
hours ;  when  a  smaller  i)roportion  of  iodine  is  used  a  much 
longer  time  is  neces."ary  for  saturation. 

The  iodine  solution  is  made  by  dissolving  10  grms.  in 
one  litre  of  carbon  tetrachloride.  It  is  titrated  by  a  .soclium 
thiosulphate  solution  in  the  usual  way.  To  ascertain  the 
iodine  absorption  of  an  oil,  100  mgrms.  or  200  mgrms., 
according  to  the  probable  absorption,  of  the  dried  sample 
are  weighed  into  a  stoppered  vessel ;  50  cc.  of  the  iodine 
solution  (=500  mgrms.  of  iodine)  are  added,  and  the  vessel 
is  shaken  until  the  oil  has  completely  dis.solved.  To  avoid 
loss  of  iodine  by  volatilisation,  the  liquid  is  covered  with  a 
layer  of  water  some  millimetres  deep,  and  the  whole  set 
aside  for  50  hours.  At  the  end  of  this  time  the  unabsorbcd 
iodine  is  titrated  with  thiosulphate  solution. — A.  G.  B. 


New  Method  for  Estimating  Fat  in  Milk.     L.  Liebermann 
and  S.  Szekely.     Zeits.  anal.  Chem.  1893,  32,  163—173. 

The  authors  reject  ether  as  a  solvent  for  milk-fat  on  the 
ground  that  it  extracts  other  matter  beside  fat ;  they  claim 
that  this  is  proved  by  redissolving  the  extracted  fat  with 
ether,  and  again  weighing  the  residue  left  on"evaporation,  the 
second  weight  being  found  to  be  lower  than  the  first. 

When  petroleum  ether  is  used  as  the  solvent  the  per- 
centage of  fat  corresponds  with  that  obtained  by  a  second 
ethereal  extraction. 

The  new  method  consists  in  the  following: — 50  cc.  of 
milk  are  measured  into  a  glass  cylinder  (25  cm.  x  4|  cm.) 
together  with  5  cc.  of  caustic  potash  solution  (127  sp.gr.), 
the  cylinder  is  closed  with  a  good  cork  and  shaken.  Fifty 
cc.  of  light  petroleum  (sp.  gr.  0-663,  B.  P.  60^  C.)  are  next 
introduced  and  a  further  shaking  administered.  To  the 
emulsion  thus  formed,  50  cc.  of  alcohol  (95  -  8 — 96  per  cent.) 
are  added  and  the  cylinder  once  more  shaken.  After  4 — 5 
minutes,  the  petroleum  ether  will  have  separated,  but  it  is 
well  to  shake  three  or  four  times  for  :i-hour  each  time. 
Twenty  cc.  of  the  petroleum  ether  layer  are  pipetted  into  a 
tared  flask,  the  liquid  evaporated  and  the  fat  dried  at  110 — 
120^ 

Using  petroleum  ether  for  the  Adams  method  as  a 
standard,  the  authors  find  that  the  above  described  process 
yields  results  which  are  correct  to  within  +0-08  per  cent. 

—A.  G.  B. 


A     General    Method  for     Testing    Butter.      R.    Bralle. 
Comptes  rend.  116,  1255. 

The  author  uses  the  following  two  methods  for  the 
detection  of  adulterants  in  butter:  — 

Presence  of  seed  oil  is  proved  by  characteristic  colour 
reactions  when  12  cc.  of  the  butter  are  heated  ■with  5  cc. 
of  an  alcoholic  solution  of  silver  nitrate  (25: 1,000).  Olive 
oil  alone  cannot  be  detected  by  this  reagent,  but  its  presence 
may  be  recognised  by  a  microscopical  examination  of  the 
crystals  obtained  on  cooling. 

Fats  of  animal  origin  are  detected  by  the  following 
method: — 5  cc.  of  butter,  previously  heated  to  148^  C.  on 
an  oil-bath  and  filtered,  are  placed  in  a  dish, of  7  cm. 
diameter  and  heated  to  130'  C,  when  a  pinch  of  powdered 
pumice  stone  and  eight  drops  of  fuming  nitric  acid  are 
added.  The  substances,  well  mixed  by  stirring,  are  heated 
for  about  12  minutes  and  then  allowed  to  cool  to  21'  C. 
After  one  hour  an  examination  is  made  of  the  mass  by 
means  of  the  Oleogrammeter.  This  is  an  instrument 
consisting  of  a  vertical  rod  on  the  top  of  which  is  fixed  a 
large  plate.  The  rod  is  allowed  to  shde  in  a  ring  fastened 
to  a  stand.  The  end  of  the  rod  is  placed  on  the  surface 
of  the  solidified  fat,  and  then  weights  are  put  on  the  dish 
until  the  rod  briskly  sinks  through  the  fat.  The  weights 
required  represent  the  resistance  of  the  butter  to  the 
oleogrammeter.  The  results  are  said  to  be  of  a  surprising 
character.     Whilst  pure  butter  has  a  resistance  of  250  grms.. 
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the  corresponding  figure  for  pure  ncargarin  is  5,000  grms. 
If  values  be  obtained  lying  between  these  extremes  it  is 
easy  to  determine  the  amount  of  margarin  admixed  with 
the  butter.  Thus,  a  resistance  of  900  to  1,000  grms.  would 
correspond,  according  to  the  author,  to  a  fraudulent 
admixture  of  10  per  cent,  margarin. 

If,  however,  the  margarins  used  as  adulterants  contain 
notable  quantities  of  seed  oils  the  indications  of  the  oleo- 
grammeter  are  uncertain,  but  in  that  case  the  silver  nitrate 
reaction  is  said  to  give  satisfactory  results.  In  fact,  in  such 
case,  the  two  methods  supplement  each  other. 

The  above  given  figures  for  the  temperatures  have  been 
found  by  experiment,  as  the  author  distinctly  states,  as 
those  giving  the  best  results. 

More  than  200  samples,  both  of  pure  butter  of  different 
origin,  and  of  artificially  prepared  mixtures  thereof  with 
different  margarins,  have  been  examined  in  the  laboratory 
of  the  "  Socicte  des  Agricultexirs  de  France "  under  the 
strict  control  of  a  specially  appointed  committee.  In  each 
case  the  results  were  found  to  correspond  to  the  actual 
composition  of  the  butter. — J.  L. 


Estimation    of   Vanillin.      F.   X.   Moerk.      Amer.   Jour. 

Pharm.  63,  572  ;  through  Zeits.  anal.  Chem.  32  [2]. 
The  vanilla  extract  is  treated  with  freshly-precipitated  lead 
hydroxide  and  to  an  aliquot  part  of  the  filtrate,  after  dilution, 
bromine  water  is  added,  drop  by  drop,  until  the  odour  of 
bromine  no  longer  disappears  on  shaking  the  liquid.  By 
careful  addition  of  a  1  per  cent,  solution  of  ferrous  sulphate 
a  bluish-green  colour  is  developed,  which  gradually  increases 
in  intensity  to  a  maximum.  By  comparing  this  colour  with 
that  produced  in  a  solution  of  known  vanillin  content,  the 
estimation  of  the  quantity  of  the  vanillin  in  the  extract 
may  be  effected. — A.  G.  B. 


Valuation    of   Ipecachuana.      C.    C.    Keller.      Schweiz. 

Wocheuschr.  f.  Pharm. ;    through   Zeits.    anal.   Chem. 

32  [2]. 
To  estimate  the  emetine  10  grms.  of  the  finely-powdered 
and  dried  sample  of  ipecachuana  are  placed  in  a  small 
funnel,  the  tube  of  which  is  plugged  with  an  extracted  wad, 
and  washed  with  ether  (15—20  cc.)  until  the  filtrate  comes 
through  colourless.  The  plug  is  then  withdrawn  from  the 
funneT  and  the  material  washed  through  with  ether  into  a 
tared  flask,  the  total  amount  of  ether  used  being  60  grms. 
Forty  grms.  of  chloroform  and,  after  a  few  minutes  shaking, 
10  grms.  of  ammonia  (10  percent.)  are  now  added,  whereby 
the  emetine  is  dissolved.  By  further  shaking  at  intervals 
during  an  hour  and  adding  another  5  grms.  of  ammonia, 
the  ipecachuana  is  made  to  clot  together  and  settle.  Fifty 
grms.  of  the  clear  solution  are  distilled,  the  residue  is  dis- 
solved twice  in  ether,  the  solvent  evaporated,  and  the  alkaloid 
dried  and  weighed.  Finally  the  emetine  is  dissolved  in 
decinormal  hydrochloric  acid  and  titrated  back  with  cen- 
tinormal  potash  solution,  haematoxylin  being  used  as  an 
indicator. 

Kottmayer  (Pharm.  Post.  1892,  34  and  35)  digests 
15  grms.  of  the  ipecachuana  powder  with  148  cc.  (at  15  ) 
of  90  per  cent,  alcohol  and  2  cc.  of  hydrochloric  acid 
(sp.gr.  1-12)  in  a  closed  flask  for  four  days  at  40^  with 
intermittent  shaking.  When  the  liquid  has  cooled  to  15 ', 
100  cc.  are  pipetted  into  a  dish,  20  cc.  of  an  alcoholic  solution 
of  lead  acetate  (one  part  of  the  salt  to  9  parts  of  50  per 
cent,  alcohol)  and  1  •  5  grms.  of  potassium  hydroxide  are 
added,  and  the  whole  is  evaporated  to  a  thick  consistency 
on  the  water-bath.  At  this  stage  5  grms.  of  powdered  glass 
are  added  and  the  evaporation  is  continued  with  constant 
stirring  until  the  mass  is  dry.  A  10  hours'  extraction  with 
chloroform  follows,  and  the  solution  thus  obtained  is 
evaporated  to  dryness.  The  residue  is  weighed  and  treated 
with  2  cc.  N-hydrochloric  acid,  any  insoluble  matter 
being  collected,  washed,  and  weighed  ;  this  weight  sub- 
tracted from  that  of  the  chloroform  residue  gives  the 
weight  of  the  emetine. — A.  G.  B. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

HyponitroHS  Acid.       A  Lecture  E.vperiment. 
W.  Wislicenus.     Ber.  26,  1893,  773—774. 

Two  solutions  are  prepared,  containing,  respectively, 
hydroxylamine  sulphate  (2 — 3  grms.)  and  the  equivalent 
quantity  of  sodium  nitrite.  These  are  mixed  and  rapidly 
heated  to  about  50^,  when  a  vigorous  evolution  of  gas 
takes  place  ;  and  this  can  be  shown  to  be  nitrous  oxide  by 
means  of  a  glowing  splint  of  wood.  A  solution  of  silver 
nitrate  is  quickly  added,  and  a  i/ellow  precipitate  of  silver 
hyponitrite  is  produced. — A.  K.  M. 


Direct    Conversion     of   Aniline    info     Nitrobenzene.       E. 
Bamberger  and  F.  Meimberg.     Ber.  26,  1893,  496—497. 

This  is  effected  as  follows  :  — A  solution  of  8  grms.  of 
aniline  in  360  grms.  of  water  is  allowed  to  drop  slowly  into 
a  solution  of  120  grms.  of  potassium  permanganate  in 
3  litres  of  water,  cooled  to  0°  C,  and  kept  continuously 
agitated;  the  product  is  extracted  with  ether,  and,  on 
distilling  off  the  latter,  a  brown  oil  is  left,  and  when  this 
is  distilled  in  a  current  of  steam,  nitrobenzene  and  azo- 
benzene  pass  over,  whilst  a  white  crystalline  substance 
(melting  point  226"^)  remains  behind ;  the  nature  of  the 
latter  substance  has  not  been  determined.  48  grms.  of 
aniline  yielded  only  about  3  cc.  of  pure  nitrobenzene. 

—A.  K.  M. 


Constitution  of  Nicotine.     F.  Blau. 
628—633. 


Ber.  26,  1893, 


When  nicotine  is  treated  ^v-ith  alcohol  and  sodium,  it  yields 
a  mixture  of  bases,  the  chief  product  being  octohydro- 
nicotine.  When  the  hydrochloride  of  this  base  or  nicotine 
hydrochloride  is  heated  in  a  current  of  hydrogen  chloride, 
methyl  chloride  is  obtained.  From  these  results,  and  facts 
previously  established,  the  author  suggests  the  following 
constitutional  formula  for  nicotine — 


C5H4N.CH2.CH2.CH 


/ 


CH, 


aH,N.CH.,.CH 


h/ 


CH2.CH2 


-A.  K.  M. 
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Index   to    the   Literature  of   Explosives.     Part  II. 

By    Charles    E.    Muxroe,    Professor    of    Chemistry, 

Columbian    University.       Baltimore  :      Deutsch    Litho- 

graphiug  and  Printing  Co.     1893. 

This  Index  has  been  made,  it  is  stated,  by  a  careful  search 

of  each  page  of  the  984  volumes  referred  to  in  it,  and  it  is 

believed  to  be  complete  from  the  date  of  the  first  issue  of 

the  following  periodicals  :  — 

Amer.  Jour,  of  Arts  and  Sciences 1819 — 1890 

Phil.  Trans,  of  the  Royal  See 1665—1890 

Proc.  of  the  L'.S.  Naval  Institute 1874—1890 

Eevue  d'Artillerie 1871-1890 

J.  of  the  Royal  V.  Service  Inst 1857—1890 

B..M.  Inspectors  of  Explosives  Reports.    1873—1890 

Dingl.  Polyt.  J 1820-1890 

Nicholson's  .Jour.  Nat.  Pliil 1797—1813 

Edinburfch  Jour,  of  Science 1824— 18;« 

Popular  Science  Monthly 1872—1890 

Proc.  Amer.  Chem.  Soc 1879—1890 

Brando's  Jour,  of  Science  and  Arts 1810—1830 

It  is  an  8vo.  volume,  in  paper  cover,  and  the   matter  tills 
195  pages. 
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VAPoru    Dknsity    Methops.      Historically    treated.     By 

Jas.    T.    HitowN,    F.(y.S.      Printed    and    published   by 

Wightman  and  Co.,  101,  Kepency  Street,  Westminster, 

S.W.     l.v. 

This  paniplilct  contains,  in  a    series  of  brief  abstracts  of 

the   apparatus  and  methods  used   for  vapour  density  deter- 

miiiutioiis,     a     kind     of    index     report,    filling;     IG     pages. 

Kcforenccs  are  piveii    to    the    various    original    sources    of 

information.       The    marginal     numbers     adjoining    each 

abstract  refer   to  the  now  well-known  sheet  of   diagrams 

compiled  by  Mr.  Brown. 


Rki'okt  ok  thk  Commission  AproixTEn  to  Investigate 
THE  Waste  of  Coal  Mining  with  the  View  to  the 
Utilising  of  the  Waste.  (Commonwealth  of  Penn- 
sylvania, I'.S.A.)  May  1893.  Present  Commission: 
E.  B.  Co.xE,  H.  S.  Thomfson,  and  Wm.  GniFriTii. 
Philadelphia:  Allen,  Lane,  and  Scott's  Printing  House, 
229—233,  South  Fifth  Street. 

Tins  8vo.  volume,  in  paper  cover,  contains  a  report  of 
carefully  conducted  experiments  and  legislation  with  the 
object  of  preventing  the  great  waste  which  is  apt  to  occur 
in  the  immediate  vicinity  of  coal-pits.  The  frontispiece 
cou-»ists  very  properly  of  a  carefully  prepared  and  clear 
skeleton  map  of  Pennsylvania,  showing  the  space  covered 
by  the  Bituminous  Coalfield  and  also  by  the  Anthracitic 
Coalfield,  and  at  the  same  time  illustrating  the  data  given 
in  the  volume  with  the  object  of  forming  an  "  Estimate  of 
the  original  Pennsylvania  Anthracite  Coal  field."  ^\'ithout 
including  a  copious  collection, of  illustrative  Tables,  Maps, 
&c.,  at  the  end,  the  volume  contains  152  pages  of  subject 
matter.  Amongst  the  latter  is  a  valuable  diagram,  showing 
the  general  columnar  sections  of  the  Anthracite  Coal 
Measures  and  the  relationship  of  the  coal  beds  therein 
The  subject  doubtless  presents  sufficient  economic  importance 
to  justify  the  following  excerpt  of  the  contentsof  the  volume 
containing  this  inquiry  : — General  Eeport  of  the  Commis- 
sion. What  is  Coal  Waste  ?  Causes  of  Waste  :  Geological, 
Waste  by  Mining  of  the  Available  Coal  left  in  the  Ground. 
Unavoidable  Waste  by  Mining.  Waste  due  to  Preparation. 
Results  of  Experiments  in  burning  Small  Anthracites 
("Anthracite  Smalls").  Commercial  Causes  of  Waste.  Sizes 
of  Small  Anthracites.  Uses  of  Small  Anthracites  and  Culm. 
Remarks  on  burning  Small  Anthracite.  Grate  Bars.  Impor- 
tance of  Analysis  of  the  Small  Anthracites,  and  of  their 
Purity.  Utilisation  of  Cuhn  Banks.  Test  of  Slate  Bank  at 
Drifton,  Pa.  Notes  on  Test.  Burning  of  Part  of  Slate 
l?anks  as  Fuel.  Then  follows  an  Appendix  giving  descrip- 
tions of  indi\ndual  Collieries  and  Coalfields,  &c. 


ChEMLSCHE  PRAPARATENKUJfDE.      VOU  Dr.  AdOLF    BeNDER 

und  Dr.  Hugo  Erdmann.  Zwei  Bande.  Band  I. 
Anleituug  zur  Darstellung  Anorganischer  Praparate,  von 
Dr.  Adolf  Bender.  Mit  102  in  den  Text  Gedruckten 
Abbildungen.  Stuttgart :  Yerlag  von  Ferdinand  Enke. 
1893.  London  :  H.  Grevel  and  Co.,  33,  King  Street, 
Co  vent  Garden.     12s. 

This  handbook  of  Inorganic  Chemical  Preparations  forms 
the  first  of  two  volumes,  the  second  of  which  has  yet  to 
appear.  It  will  be  devoted  to  Organic  Chemical  Pre- 
parations. 

The  present  work  is  by  Dr.  Adolf  Bender,  of  Berlin,  and 
is  an  8vo.  volume,  in  paper  cover,  containing  Table  of 
Contents,  Introduction,  Index  to  Literature  quoted  in  the 
text,  List  of  Abbreviations,  &c.  Subject  matter  covering 
52 -t  pages  and  an  Alphabetical  Index.  On  page  520  is  a 
list  of  reagents  suitable  for  testing  the  preparations,  and 
the  method  of  preparing  them  concisely  given,  according  to 
Krauch. 

The  text  is  copiously  illustrated  with  102  admirably 
executed  engravings,  representing  the  apparatus  recom- 
mended, &c.  The  first  83  pages  are  devoted  to  physical  or 
mechanical  processes  commencing  with  "  1.  Cn/stallisation  " 
and  ending  with  "14.  Frigorific  Mixtures."  The  re- 
I  mainder  of  the  work  is  concerned  with  descriptions  of  the 
I     preparation     of    Hydrogen,     Chlorine,    Bromine,     Iodine, 


Fluorine,  Oxygen,  Sulphur,  Selenium,  Tellurium,  Nitrogen, 
Phosphorus.  Arsenic,  Antimony,  Vanadium,  Titanium, 
Zirconium,  Carbon,  Silicon,  Boron,  Potassium,  Rubidium, 
.Sodium,  Lithium,  Calcium,  Strontium,  Barium,  Mag- 
nesium, Beryllium,  Zinc,  Cadmium,  Mercury,  Copper, 
Silver,  Gold,  Aluminium,  Thallium,  Tin,  Lead,  Bismuth 
Chromium,  Molybdenum,  Tungsten,  Uranium,  Manganese, 
Iron,  Cobalt,  Nickel,  Platinum,  Iridium,  Palladium, 
and  their  principal  compounds. 

It  is  stated  that  the  object  of  this  work  is  to  aid  the 
purely  scientific  chemist  in  his  methods  for  preparing  the 
chemicals,  &c.  necessary  in  the  general  routine  of  his 
labours,  and  further,  to  serve  the  technologist  and  pharmaco- 
logist in  the  solution  of  their  practical  problems. 


Reactions.  A  Selection  of  Organic  Chemical  Preparations 
important  to  Pharmacy  in  Regard  to  their  Behaviour  to 
Commonly-used  Reagents.  By  F.  A.  Flijckiger,  Ph. 
D.,  ^LD.  Translated,  revised,  and  enlarged  bv  J.  15. 
Nagelvoort.  Authorised  English  Edition.  George  S. 
Davis,  Detroit,  Mich.,  U.S.A.     1893. 

'  This  is  a  work  that  will  be  especially  valuble  to  pharmacists 
and  pharmaceutical  chemists,  but  it  is  almost  imperative 
that  Dr.  Fliickiger's  preface  be  carefully  read  before  the 
tests  as  described  are  followed.  In  this  preface  he  details 
sundry  constant  conditions  to  be  observed  in  carrying  out 
his  reactions.  The  translator's  preface  is  also  valuable  to 
a  similar  end.  The  substances  described,  to  which  the 
tests  refer,  number  about  153,  and  include  the  recently 
discovered  synthetical  organic  preparations.  The  volume 
is  large  8vo  in  size,  bound  in  cloth,  and  contains,  besides 
the  contents,  a  "  List  of  the  principal  Reagents  recom- 
mended," with  strengths,  methods  of  prei)aration,  or  tests 
to  recognise  required  purity.  The  tests  under  each  heading 
are  very  concisely  and  clearly  given,  and  testimony  in  this 
direction  is  afforded  in  the  fact  that  the  text  covers  not 
more  than  154  pages. 


Mineral  Resources  of  the  United  States  for  1891. 
Department  of  the  Interior,  United  States  Geological 
Survey.  By  David  T.  Day,  Chief  of  Division  of  Mining 
Statistics  and  Technology.  Washington :  Government 
Printing  Office.     1893.     50  cents. 

Large  8vo.  volume,  bound  strongly  in  black  cloth.  It 
contains  the  Introduction,  a  Summary  of  the  Metals  pro- 
duced in  the  States  during  1880  to  1891,  Reports  on  Mineral 
Products  from  p.  10  to  p.  610,  and  the  Alphabetical  Index. 
These  reports,  which  are  most  systematic  and  complete,  are 
each  by  a  specialist.  Iron  Ores  (J.  Birkinbine),  pp.  10  — 
46.  Iron  and  Steel  in  the  United  States  for  20  years 
(J.  M.  Swank),  47—73.  Gold  and  Silver  (Hon.  Edw.  O. 
Leech,  Director  of  the  ^lint),  74 — 80.  Copper  (C.  Kirch- 
hof),  81—110.  Zinc  (C.  Kirchhof),  111—116.  Quick- 
silver, 117—125.  Manganese  (J.  D.  Weeks),  126 — 146. 
Aluminium  (R.  L.  Packard),  147 — 163.  Tin,  164—166. 
Nickel  and  Cobalt,  167 — 170.  Chrome  Iron  Ore,  171  — 
173.  Antimony  (E.  W.  Parker),  174—176.  Coal  (E.  W. 
Parker),  177—356.  Coke  (J.  D.  Weeks),  357—402. 
Petroleum  (J.  D.  Weeks),  403 — 435.  Natural  Gas  (J.  D. 
Weeks),  436—451.  Asolialtum  (E.  W.  Parker),  452—456. 
Stone  (W.  C.  Day),  456 — 173.  Clays  (Robt.  T.  HiU), 
474 — 528.  Natural  and  Artificial  Cements  (Spencer  B. 
Newberry),  529 — 538.  Precious  Stones  (G.  F.  Kunz), 
539 — 551.  Abrasive  Materials  (E.  W.  Parker),  552 — 556. 
Fertilisers,  557 — 563.  Sulphur  (E.W.Parker),  564 — 571. 
Salt,  572—578.  Bromine,  579—580.  Gypsum  (E.  W. 
Parker),  580—583.  Magnesite,  584 — 585.  Fluorspar,  586. 
Borax,  587—588.  Graphite  (E.  W.  Parker),  589—590. 
Asbestos  (591 — 592).  Soapstone  (E.  W.  Parker),  59.3 — 
594.  Mineral  Paints  (E.  W.  Parker),  595—598.  Barytes, 
599—600.     Mineral  Waters  (A.  C.  Peale),  601-  -610. 
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TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.') 
France. 
Customs  Decisions. 

The  following  decisions  afFectino-  the  classification  of 
articles  in  the  French  Customs  taritt'  have  recently  been 
given  by  the  French  Customs  authorities  : — 

Grease  intended  for  machinery  and  consisting  of  coal-tar 
and  of  a  neutral  fatty  saponaceous  substance. — Category  30. 
Dut)-  free. 

Paste  or  plastering  composed  of  rosin,  linseed  oil,  and  a 
small  proportion  of  oxide  of  lead.— Category  298.  Duty, 
45  francs  per  100  kilos. 

Bricks  of  pumice-stone  with  silica  base,  not  baked. — 
Category  332.     Duty,  75  centimes  per  100  kilos. 

Paper,  rose  dyed,  without  albumen,  for  photographic  uses. 
-^Category  461,     Duty,  30  francs  per  100  kilos. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Mns-ERAt  Pkoddction  of  Russr.\. 
The  mineral  industry  of  Russia  has  been  in   a  depressed 
condition   for   the   past   few  years,   owing    to   bad  crops. 


During  1889  and  1890  there  was  very  little  water  in  the 
large  rivers,  and  intercommunication  was  rendered  difficult 
and  expensive.  Following  this  there  was  a  heavy  drop  in 
the  rate  of  exchange,  and  new  purchases  were  therefore 
limited  in  amount. 

In  1890  there  were  172  establishments  in  the  empire 
devoted  to  the  production  of  pig-iron,  146  to  cast-iron,  and 
32  to  steel.  Cast-iron  was  consumed  for  government  and 
other  manufactures  in  the  folloT\'ing  amounts:  shells,  made 
in  seven  government  factories,  723  metric  tons ;  iron  wares, 
4,727  ;  manufactures  of  iron  and  steel,  111,983  ;  steel  shells, 
700;  cannon  stands,  200;  nails,  22,356;  ships,  1,372  ;  iron 
wire,  22,749. 

The  production  of  clay  for  porcelain  in  1889  amounted  to 
4,521  tons.  Cobalt  was  produced  in  the  Caucasus  in  1S90 
to  the  amount  of  14-69  tons.  The  amount  of  coke  manu- 
factured in  1890  was  295,571  tons.  The  production  of 
glauber's  salt  was  3,267  tons,  against  10,177  in  1889.  ITie 
amount  of  iron  ore  mined  in  1890  was  1,793,416  tons,  in 
addition  to  which  2,367  tons  of  chrome  iron  ore  were  mined 
in  Ural.  The  production  of  petroleum  in  1889  was  3,306,814 
tons,  and  in  1890,  3,974,531. 

Phosphate  rock  is  found  in  many  parts  of  Russia,  but  at 
present  is  mined  in  but  three  governments.  The  production 
in  1890  was  12,896  tons;  of  pyrites,  17,125  tons  were  mined 
in  that  year. 

Quicksilver  is  found  in  the  government  of  Ekaterinoslav, 
and  there  in  one  place.  The  production  in  kilos,  from  1887 
to  1890  both  vcars  inclusive,  was  as  follows:  1887,  03,984; 
1888,164,614"';   1889,166,905;   1890,291,781. 

The  latest  complete  statistics  attainable  are  given  in  the 
accompanying  table,  which  has  been  compiled  from  official 
sources : 


Yc:ir. 

Coal. 

Copper.* 

Gold.t 

Iron. 

Cast  Iron. 

Lead. 

Manganese 
Ore. 

Platinum. 

Silver. 

Spelter. 

Steel. 

Salt. 

1881 

Tons. 
3,488,901 

Tons. 
3,460 

Kilos. 

36,763 

Tons. 
291,854 

Tons. 

467,905 

Tons. 

685 

Tons. 
11,'224 

Kilos. 

2,981 

Kilos. 
9,4-23 

Tons. 
4,542 

Tons. 
292.964 

Tons. 
830,013 

1882 

3,765,957 

3,587 

36,152 

296,963 

461,962 

571 

14,412 

4,077 

8,000 

4,462 

247,267 

1,664,950 

1883 

3,972.192 

4,350 

35,735 

32-2,411 

481,097 

542 

17,029 

3,520 

7,362 

3,809 

221,612 

1,1.36,566 

1884 

3,925,107 

6,211 

35,677 

361,787 

508,897 

631 

18,180 

2,233 

9,652 

4.313 

226,911 

1,022,521 

1885 

4,623,056 

4,715 

33,019 

361,838 

526,882 

714 

60,458 

2,587 

11,239 

4,579 

192,659 

1,131,791 

I8S6 

4,570,869 

4,515 

33,459 

362,559 

344,475 

776 

74,313 

4,310 

13,251 

4,190 

241,405 

1,194,359 

1887 

4,528,104 

4,983 

34,865 

368,949 

611,388 

988 

58,135 

4,502 

15,362 

3,621 

225  204 

1,155,280 

1888 

5,179,478 

4,597 

35,166 

364,095 

666,108 

798 

32,640 

2,713 

15.116 

3,869 

222,017 

1,111.679 

1S89 

6,206,166 

4,793 

37,258 

427.263 

739.148 

£77 

77,937 

2,632 

13,840 

3,681 

258,418 

1,392,599 

1S90 

6,007,457 

5,718 

39,371 

432,649 

925,322 

836 

182,346 

2,841 

14,544 

8,678 

377,961 

1,388,-365 

Refined. 


t  Unrefined. 


In  obtaining  the  product  of  gold  and  silver  in  1890,  there 
were  82,108  men  employed.  The  silver  product  from  lead 
ores  in  that  year  was  derived  from  74  mines.  Several  new 
mines  of  argentiferous  lead  were  opened  during  that  year. 
The  gold  product  for  1892  amounted  to  35,419  kilos.,  valued 
at  23,539,900  dols.,  and  the  silver  to  13,204  kilos.,  valued  at 
548,749  dols. 

Statistics  lately  received  show  that  the  output  of  coal  from 
the  Donetz  Basin  for  1892  was  2,526,801  metric  tons.  This 
basin  has  been  developed  at  a  rapid  rate,  and  in  eastern  and 
south-eastern  Russia  the  coal  is  rapidly  taking  the  place  of 
English  coal  heretofore  imported.  With  the  developments 
DOW  in  progress,  it  is  estimated  that  the  outp-at  for  the 
present  year  will  reach  3,650,000  tons,  of  which  about 
400,000  tons  will  be  required  for  the  ironworks  in  the 
Donetz  Basin,  and  the  rest  will  be  available  for  the  different 
niarkets.  The  figures  above  given  are  for  bituminous  coal ; 
ill  addition  in  the  Grushefskoi  district  anthracite  coal  of  good 
quality  is  mined,  the  output  of  which  last  year  was  484,560 
tons.     Most  of  this  is  used  locally,  but  some  finds  its  way  to 


the  Danube  and  even  to  Constantinople  by  way  of  the  Black 

Sea  ports. 

The  Donetz  district  has  one  quicksilver  mine,  which  is 
owned  by  private  parties.  In  1892,  64,836  tons  of  ore  were 
hoisted  from  this  mine,  from  which  344  tons  of  quicksilver 
was  obtained,  a  small  increase  from  the  previous  year, 
although  there  was  an  increase  of  nearly  25  per  cent,  in  the 
quantitj'  of  ore  raken  from  the  mine.  The  workings  have 
now  reached  a  depth  of  290  ft.  and  the  qualitj'  of  ore 
depreciates  as  the  mine  increases  in  depth. 

Zinc  ore  has  recently  been  discovered  at  Sadok,  about  50 
miles  from  Darkotsk,  a  station  on  the  Yladikaukas  Railroad. 
Some  1,200  tons  were  taken  out  last  year  and  sent  to 
dilferent  smelting  works,  the  results  obtained  being  verj-  fair, 
so  that  the  mines  will  probablj'  be  worked  on  an  extensive 
scale. — Engineering  and  Mining  Journal. 

Fk.vnco-Russiax  Comjiercial  Coxvention. 
In  a  report  to  the  Foreign  Office,  dated  the  6th  July, 
Sir  J.  A.  Crowe,  Her  ^Majesty's    Commercial   Attache   at 
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Taris,    writinjr    on    tlio    subject    of    the    Franco-Russian 
Coniincrciiil  Coiiventioii,  states  : — 

What  wr  have  to  study  is  the  prospect  oitened  to  us  by 
the  reduction  of  the  duties  on  mineral  oils  by  25  to  50  per 
cent. 

During  the  period  which  preceded  the  tariff  changes  of 
Knince  in  1882,  the  duties  on  mineral  oils  were  very  hi;^h 
and  complicated  in  their  incidence.  On  crude  oil  the  duty 
was  5  per  cent,  ad  valorem,  plus  22  centimes  per  kilo,  of 
hf,diting  oil  and  32  centimes  per  kilo,  of  essence  in  every 
loo  kilos,  of  oil  imported.  Refined  ])etroleum  and  essence 
p:iid  .'>  per  cent,  (id  ralnrem,  plus  a  high  excise.  Heavy  oils, 
at  a  fi.Kcd  minimum  of  density,  were  charged  6  francs  per 
100  kilos. 

Under  this  tariff  the  imi)orts  of  England  under  all  the 
heads  of  crude,  heavj',  and  refined  oils,  did  not  exceed 
200,000  kilos.  The  great  mass  of  refined  oils  and  essences 
came  to  France  from  the  ll^nited  States,  heavy  oils  from 
Russia. 

After  the  duties  were  brought  within  other  limits  in  1882, 
and  the  tariff  was  set  at — 

1 8  fr.  for  raw ; 

25      „     refined;  and 
6      „      heavy,    the    trade    of  England    in   heavy    oils 
enjoyed  a  considerable  increase  ;  but  the  progress  of  Russia 
was  jiroportionately  large  and  important. 

In  1888  the  duty  on  heav^- oils  was  raised  from  6  to  12frs, 
per  100  kilos. ;  and  this  caused  a  loss  to  Great  Britain 
which  was  not  compensated,  as  in  the  case  of  Russia  and 
the  United  States,  by  increased  production  and  cheaper 
output. 

The  progress  of  the  changes  which  occurred  in  the  trade 
of  the  great  oil-producing  countries  during  these  years  and 
up  to  1891  will  clearly  appear  from  the  following  table  of 
inii)orts  from  different  countries  into  France,  viz.  ;  — 

Fkom  England. 


1879. 

1S85, 

1891. 

Kilos. 
26,716 

36,8G'l 

129,484 

Kilos. 
Ml 

49,243 

4,692,562 

Kilos. 
Nil 

llcfined 

Heavy 

1.471,018 
3,308,747 

From  Russia. 

Crude  

Nil 

Nil 

5,399,4,30 

1,652,450 

498,849 

7,881,655 

Nil 

R<>rmed 

Heavy 

613,134 
14  091,212 

Fr 

OM  United 

States. 

Crude  

Refiuod 

54,730,039 

1.3,543,656 

175,869 

121,206,821 

13,955,786 

8,500,332 

179,259,897 
11,600,040 

7,408,577 

Now  that  the  duties  are  reduced  to — 

9  francs  per  100  kilos,  for  raw, 
12-50    „  „  „  refined, 

9  heavy  oils, 
we  may  hope  that  some  of  the  ground  we  lost  in  1888  may 
be  regained.  Russia  of  course  has  the  first  chance.  She 
doubled  her  export  of  heavy  oils  to  France  in  spite  of  the 
doubling  of  the  duty  against  her  between  1889  and  1891. 
Increased  consumption  consequent  upon  reduction  of  the 
duty  will  give  her  trade  an  additional  impulse.  We  may 
recover  the  loss  incurred  after  1888,  and  perhaps  also 
increase  our  imports  of  refined,  but  much  in  this  respect 
depends  upon  the  course  which  France  may  think  fit  to 
take  in  favour  of  the  United  States.  Negotiations  are  going 
on  between  the  two  Governments  of  France  and  America  ; 
and  it  may  be  that,  by  a  provisional   arrangement,  France 


will  grant  the  minimum  tariff  for  mineral  oils  to  the  United 
States  pending  a  treaty.  If  not,  and  as  Russia  exports  no 
refined  oils,  there  may  come  a  short  period  <luring  which 
the  United  States  will  be  under  the  maximum  tariff  for 
pc'troleum,  and  those  who  can  refine  best  and  by  the  most 
finished  processes  must  necessarily  reap  advantage. 

Meanwhile  the  French  producers  of  schist  oils  declare 
themselves  unable  to  bear  the  lous  of  protection  involved  in 
the  change  of  duty  from  12  to  9  francs,  and  so  far  again 
Russia,  the  United  States,  and  Great  Britain  will  compete 
for  the  French  market. 

In  a  subsequent  report,  dated  the  8th  July,  Sir  J.  A. 
Crowe  states  :  — 

The  duties  on  petroleum  conceded  to  Russia  under  the 
convention  are  those  established  in  the  minimum  tariff  by 
the  law  of  June  :i0th,  1893.  Crude  and  heavy  oils  remain 
at  9  francs  per  100  kilos.,  refined  oils  and  essences  at 
10  francs  per  hectolitre,  equivalent  to  12-50  per  100  kilos. 

Meanwhile,  the  provisional  arrangement  under  which  the 
United  States  are  to  share  in  the  advantages  of  the  law  of 
June  30th  has  actually  been  made,  and  is  promulgated  in 
the  same  Journal  O/^tciW  as  the  Franco-Russian  Convention 
itself. — Board  of  Trade  Journal. 

Jai'axese  Camphor  Trade. 

Mr.  J.  J.  Enslie,  Her  Majesty's  Consul  at  Hiogo,  in  his 
report  to  the  Foreign  Ofiice  on  the  foreign  trade  of  that 
district  for  the  year  1892,  writing  with  respect  to  the 
camphor  trade  and  production  of  Japan,  states  : — 

The  total  purchases  of  foreign  exporters  reached  1,713 
tons,  which  is  below  the  business  of  an  average  jear. 
Prices  ruled  in  favour  of  Japanese  producers,  the  lowest 
having  been  35  dols.  per  picul  of  133^  lb.  in  May,  and  the 
highest  63  dols.  in  December. 

These  figures  represent  common  crude,  which  during  the 
year  has  been  doctored  and  adulterated  worse  than  ever, 
in  spite  of  high  values  paid,  and  the  strong  protests  of 
purchasers,  some  of  whom  now  absolutely  refuse  to  have 
dealings  in  camphor  which  has  not  drained  in  the  ware- 
houses during  at  least  48  hours. 

The  Formosa  drug  threatens  Japan's  monopoly,  whenever 
work  in  the  interior  can  be  conducted  regularly  and  free 
from  the  dangerous  attacks  of  aborigines. 

The  camphor  tree  of  Japan  is  a  huge  evergreen  of 
singularly  symmetrical  proportions  and  not  unlike  a  linden. 
Its  blossom  is  a  white  flower,  and  it  bears  a  red  berry. 
Some  of  the  trees  are  fully  15  feet  in  diameter,  and  are 
upwards  of  300  years  old. 

In  times  gone  by  camphor  was  produced  in  Sumatra  and 
Borneo,  and  in  other  parts  of  the  East  Indies,  as  well  as  in 
China ;  now,  however,  the  crude  camphor  of  commerce  is  a 
product  of  Japan  and  Formosa  exclusively,  the  Formosa 
supplies  having  since  the  war  between  China  and  France 
been  very  small  and  uncertain  until  lately,  when  the 
industry  was  resumed  by  a  German  syndicate,  upon  con- 
cessions obtained  from  the  Chinese  Viceroy  of  the  island, 
leading  to  increased  exportation. 

However,  great  difficulties  remain  to  be  surmounted 
before  the  trade  can  be  depended  on,  for  the  trees  are  only 
found  inland,  where  the  inhabitants  are  aboriginal  barbarians, 
who  make  matters  most  unpleasant  for  explorers. 

The  Formosa  drug  is  inferior  to  the  Japanese,  the  latter, 
by  reason  of  its  greater  purity,  pinkish  colour,  and  bold 
grain,  commanding  in  foreign  countries  higher  prices,  by 
some  2  per  cent,  or  3  per  cent.,  in  spite  of  its  comparative 
abundance. 

The  annual  export  of  Japan  camphor  averages  about 
5,000,000  lb.,  of  which  about  one-quarter  reaches  the  United 
States  of  America  either  direct  or  via  Europe,  the  remainder 
being  shipped  to  Europe,  excepting  a  small  quantity  sent 
to  India. 

The  districts  in  Japan  famed  for  camphor  trees  are 
Kiushu,  Shikoku,  Iga,  Suruga,  Ise,  and  Kishiu.  The 
forests  owned  by  the  people  are  now  almost  denuded  of 
timber,  and  very  little  will  be  left  a  few  years  hence. 
However,  the  Government  forests  are  still  very  rich  in 
camphor  trees,  and  it  has  been  estimated  that  this  alone 
will  maintain  annual!}-,  during  the  next  25  years,  the  f uU 
average  supply  of  crude  camphor. 
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Formerly  very  little  care  was  bestowed  upon  the  preser- 
vation and  cultivation  of  this  valuable  timber.  More 
recently,  however,  not  only  the  Government,  but  also  the 
people,  have  been  giving  to  this  most  important  question 
the  attention  it  long  ago  deserved.  Numerous  young  trees 
have  now  been  planted,  and  their  growth  is  being  carefully 
tended.  Consequently,  although  hitherto  the  youngest 
wood  from  which  camphor  was  extracted  was  about  70  or 
80  3'ears  old,  it  is  expected  that  under  present  scientific 
management  the  trees  will  give  equally  good  results  after 
25  or  30  years. 

The  roots  contain  a  much  larger  proportion  of  camphor 
than  the  trees,  10  lb.  of  crude  camphor  out  of  200  lb.  of 
wood-chips  being  thought  satisfactory.  The  Suruga  timber 
yields  a  much  smaller  percentage. 

In  a  village  in  Kochi  (Tosa)  there  is  a  group  of  13  trees 
about  100  years  old ;  it  has  been  estimated  that  they  will 
produce  40,000  lb.  of  crude  camphor,  and  are  worth,  as 
they  now  stand,  4,000  silver  dols. 

It  appears  that  the  only  process  of  extracting  camphor 
from  the  wood  among  the  mountains  in  this  Empire,  and 
the  materials  used,  are  of  the  roughest  and  most  unscientific 
description.  The  wood-chips  are  boiled,  the  vapour  being 
conducted  into  a  receptacle  containing  several  partitions, 
surrounded  by  cold  water.  In  the  sides  of  these  partitions 
are  apertures  alternating  contrarily,  which,  wl  en  open, 
cause  the  vapour  to  fill  the  divisions  by  a  circuitous  route, 
thus  improving  the  grain  of  the  camphor. 

The  crude  article  is  brought  to  market,  as  a  rule,  in 
very  rudely  constructed  wooden  tubs. 

To  make  it  fit  for  shipment  requires  much  work,  diligence, 
and  experience.  Each  tub  is  carefully  sampled,  vertically 
and  diagonally,  and  the  samples  are  tested  by  fire  and 
sometimes  by  alcohol.  If  no  solid  adulterant  is  discovered, 
the  condition  of  the  drug  is  next  inquired  into,  the  difiiculty 
of  this  step  being  best  explained  by  at  once  stating  that 
this  crude  camphor  contains  a  quantity  of  water,  or  oil  and 
water,  varying  anywhere  between  5  per  cent,  and  20  per 
cent. 

This  trouble  overcome,  the  rest  is  comparatively  easy, 
and  consists  in  weighing,  cutting,  mixing,  and  packing  for 
shipment,  the  packing  being  in  tubs  prepared  on  the 
premises,  partly  out  of  the  original  packages. 

Of  course  the  camphor  cannot  be  packed  in  its  present 
condition ;  much  of  it  has  to  be  drained  and  dried,  and 
frequently  a  special  parcel  of  "  dry  "  must  be  bought,  at  a 
very  high  figure,  for  mixing  with  it. — (7\'o.  1260,  Foreign 
Office  Annual  Series.)     Ibid. 

Tenders  for  Silver  Ore  in  Greece. 

Her  Majesty's  Charge  d'AflFaires  at  Athens  has  informed 
the  Secretarj'  ot  State  for  Foreign  Affairs  that  the  Greek 
Government  is  inviting  tenders  for  the  purchase  of  150,000 
tons  of  silver  ore  from  the  island  of  Milo.  Such  particulars 
as  are  in  the  possession  of  Her  Majesty's  Government  can 
be  seen  on  personal  application  to  the  Commercial  Depart- 
ment of  the  Foreign  Office  between  the  hours  of  1 1  and  6 
daily. — Board  of  Trade  Journal. 

Roumanian  Paper  and  Cardboard  Trade. 

According  to  the  Belgian  Bulletin  de  Musee  Commercial 
for  July  8,  the  Austro-Hungarian  Consul  at  Bucharest 
states,  in  his  last  report,  that  since  the  application  of  the 
new  Customs  tariff  the  Austro-Hungarian  importation  has 
increased.  It  principally  consists  of  A\Titing  paper  of  various 
kinds,  drawing  paper,  and  white  cardboard.  Straw  paper, 
packing  paper,  and  common  \triting  paper  are  manufactured 
in  Roumania  itself.  Germany  supplies  the  fine  drawing 
and  packing  papers,  coloured  letter  paper,  and  fancy  papers 
for  the  adornment  of  boxes.  France  imports  finest  letter 
paper  and  cardboard  for  visiting  cards.  From  Belgium 
come  cardboards  of  all  kinds,  and  from  England  drawing 
and  letter  papers  of  the  finest  quality.  There  exists  in 
Roumania  itself  two  factories  Avhich  produce  note-books, 
registers,  memorandum-books,  envelopes,  playing  cards, 
visiting  cards,  and  other  small  objects. — Ibiri. 


The  Export  Trade  of  Jeddah. 

Her  Majesty's  Consul  at  Jeddah  has  forwarded  to  the 
Foreign  Office  a  report  upon  the  trade  of  his  district,  from 
which  the  following  is  extracted : — 

The  possible  field  of  operations  in  the  export  trade  is 
strictly  limited,  being  confined  to  mother-of-pearl,  gum,  skins 
and  hides,  and  a  few  minor  articles,  of  which  henna  is  the 
principal. 

Jeddah  gum  is  of  a  good  quality,  but  is  not  equal  to  that 
of  Kordafan,  which  is  nearly  white  and  more  friable  than 
that  which  is  found  in  this  district.  Gum  is  found  in  large 
quantities  throughout  this  district,  but  more  especially  in 
those  of  Yembo  and  Medina.  There  are  several  qualities 
of  gum,  the  best  being  almost  white  in  colour,  while  the 
darker-hued  red  varieties  are  considered  much  inferior. 
The  chief  markets  for  Jeddah  gum  are  London  and  Trieste. 
Unfortunately,  the  dock  charges  at  the  former  port  being 
excessively  heavy  (so,  at  least,  it  is  stated  by  the  principal 
gum  exporter  here),  it  is  much  more  profitable  to  export 
to  'IVieste  than  to  London.  Trieste  being  a  free  port,  the 
only  dues  paid  on  imported  goods  amount  to  about  \  per 
cent,  of  their  value. 

Even  this  charge,  which  is  made  for  storage,  and  is  paid 
to  the  commission  agent  (consignee),  who  stores  the  goods 
in  his  own  warehouse,  is  not  always  exacted,  in  which 
case  imported  goods  are  free  of  all  dues  and  charges 
whatever. 

In  London,  on  the  other  hand,  the  dock  dues  amount 
in  many  cases  to  6  per  cent,  of  the  value  of  the  goods 
themselves.  Generally  speaking,  nine  times  as  much  is 
paid  in  London  for  dock  charges  as  is  paid  in  Trieste,  i.e., 
under  the  most  unfavourable  existing  conditions  in  the 
latter  port.  This  being  so,  it  is  not  surprising  that 
exporters  should,  other  things  being  equal,  prefer  the 
Austrian  to  the  English  port. 

Of  other  exports,  ox  hides  and  sheep  and  goat  skins  are 
sent  mostly  to  the  United  States  and  Great  Britain,  while 
in  the  latter  country  is  also  found  the  best  market  for 
senna  and  tortoise-shell. 

The  honey  and  beeswax  are  exported  to  India,  the  amount 
of  either,  however,  being  vet}'  small. — (No.  1264,  Foreign 
Office  Annual  Series.) 


The  Metal  PRODUcrrioN  of  Mexico. 

The  following  details  of  the  metal  mines  of  Mexico  are 
published  by  the  Revista  Financiera  Me.vicana  in  its  issues 
of  the  27th  May  and  the  3rd  June. 

Lead  is  found  in  many  portions  of  Mexico,  at  some  points 
in  the  form  of  galenas  in  connection  with  argentiferous  ores, 
in  others  entirely  independent  of  the  silver.  Lead  mines, 
properly  so  called,  are  found  in  considerable  quantities,  and 
among  them  special  mention  is  due  to  the  Lomo  de  Toro 
lode,  in  the  district  of  Zimapan  in  Hidalgo,  forming  a  large 
deposit  of  galena,  generally  associated  with  brown  iron,  ealc, 
and  fluorspar,  with  pyrites,  white  lead,  and  some  sulphur. 
The  galena  mines  of  Lomo  de  Toro  have  yielded,  it  is  said, 
as  much  as  11,000  tons  of  metal. 

Qneretaro  has  valuable  lead  mines,  quite  a  number  of 
high-grade  ores  lying  in  the  vicinity-  of  the  Cerro  del  Doctor, 
whence  have  been  extracted  by  the  aborigines  all  the  ores 
used  for  reducing  the  argentiferous  minerals  of  the  San 
Juan  Nepomuceno  lode.  In  Cadereyta  there  are  many 
mines  in  which  the  silver  ore  is  not  milled,  but  left  with 
the  lead  taken  out  of  it ;  galenas,  sometimes  rich  in  silver, 
are  also  common  in  the  Sierra  de  San  Francisco,  where 
carbonate  of  lead  is  also  found  in  abundance.  The  lead 
found  in  several  silver  veins  of  the  Santo  Domingo  district, 
near  Chihuahua,  being  extremely  flexible,' is  used  in  smelting 
its  argentiferous  ores.  There  is  much  lead  also  in  the 
cantons  of  Iturbide,  Victoria,  Galeana,  and  Rayon.  Notice- 
able for  their  size  and  richness  are  the  lead  deposits  of 
Matamoros  Izucar  in  Puebla,  which  would,  if  properly 
worked,  yield  excellent  returns ;  and  the  same  may  be  said 
of  the  extensive  galena  beds  existing  in  Tehuacan  and 
other  localities.  Compact  antimonial  galena  is  found  in 
Tehuacan,   flattened   in   the  fissures   of   the  slate   it  joins 
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tofjethrr.  Oiixncii  lias  a  very  fine  lead  mines  in  Magdalena 
<lc  Tcitipac,  district  of  Tlacolula,  San  Miguel  Sola,  Villa 
Alvarez,  Choapain,  and  in  the  mineral  region  of  Yucucunda 
in  Nocliistlan,  all  of  them  in  the  best  condition  for  exploita- 
tion. In  addition  to  these,  lead  is  found  in  Oaxaca  in  all 
the  arfjentiferous  lodes  of  the  districts  of  HoBtotipacpiillo, 
ri^inano,  Cuale,  Ktzutlau,  and  Tamazula.  In  the  IJraniador, 
Jalisco,  there  are  several  different  varieties  of  galena  of  a 
gra<le  suitable  for  profitable  reduction.  The  galenas  on  the 
Cainpechana  hill,  district  of  Leon  in  Guanajuato,  are  very 
rich  in  lead,  which  is  found  in  argentiferous  lodes  forming 
a  belt  about  23  inches  in  width.  These  galenas,  if  melted 
by  blast,  exhale  a  strong  odour  of  selenium,  and  yield 
nearly  SO  per  cent,  of  lead  and  six  of  silver.  There  are 
many  other  lead  mines  in  the  State,  those  of  Atargea  being 
extensively  worked. 

Nuevo  Leon  has  argentiferous  sulphides  of  lead  in  Santa 
Catalina,  Mederos,  and  Zaragoza ;  and  the  same  metal 
abounds  in  Agualeguas,  Galeana,  Vallecillo,  Salinas,  Victoria, 
Monterey,  and  N'illa  Aldama.  In  the  district  of  Asieutos 
de  Ibarra,  Aguasealientes,  the  PeJiuela  lode  is  very  rich  in 
•white  carbonate  and  sulphide  of  lead.  The  same  remark 
applies  to  the  San  Jeronimo,  Refugio,  \'eta  de  Eumedio, 
and  Palmira  lodes,  which,  when  lead  predominates,  are 
used  as  fnndentes  or  aids  for  the  treatment  of  silver  ores. 
In  the  State  of  Mexico  lead  ores  are  abundant,  especially  in 
Sultepec,  where  many  mines  of  argentiferous  ores,  as  well 
as  of  pure  lead,  are  being  worked,  most  of  them  yielding 
excellent  results.  Nevertheless,  with  lead  as  with  other 
mines,  comparatively  little  has  been  done  in  Mexico  in  the 
way  of  their  exploitation,  and  here  lies  neglected  another 
source  of  almost  inexhaustible  wealth. 

Mexico  possesses  immense  copper  beds,  most  of  which 
are  still  untouched.  It  is  doubtful  whether  her  production 
of  this  metal  exceeds  7,000  tons  a  year,  and  yet  its  workii;g 
might  be  made  as  profitable  as  that  of  the  precious  metals, 
with  the  advantage  that  its  fluctuations  in  prices  in  the 
markets  of  the  world  are,  as  a  rule,  comparatively  small. 
Among  the  most  noted  mines  are  those  of  Michoacan,  the 
Oropeo,  Ingnaran,  and  Churumuco. 

Copper  beds  are  found  in  Tejupilco,  in  the  State  of  Mexico, 
the  metal  occurring  in  the  varieties  of  grey  and  native  copper, 
and  in  either  case  abudantlj'.  The  Bramador  lode,  in  Jalisco, 
has  the  Santa  Catalina  mine,  where  copper  is  obtained 
with  a  small  grade  of  silver  ;  the  metal  is  found  also  in  the 
mining  districts  of  Ameca  and  Autlan,  and  on  the  Roble, 
Kebozadero,  and  Fuerte  hills,  in  the  mining  region  of 
Comanja.  The  Ameca  ores  are  oxides  of  copper,  together 
with  malachite,  flecked  copper,  yellow  sulphides,  and  a  large 
percentage  of  silver,  and  in  those  of  Autlan  sulphurous 
copper  with  malachite  exists  in  large  masses. 

Sonora  possesses  rich  beds  of  copper,  all  available  for 
profitable  working,  the  principal  deposits  lying  in  the 
districts  of  Hermosillo,  Guaymas,  Sahuaripa,  Oposura, 
Magdalena,  Altar,  Alamos,  and  Arizpe.  In  Hidalgo,  copper 
lodes  are  found,  in  the  district  of  Zimapan.  Zacatecas  has 
the  copper  mines  of  Mazapil,  where  yellow  copper  is  found, 
and  with  it  malachite,  boumonite,  azurite,  and  other  varieties. 
In  Veta  Grande,  Eamos,  and  Bolanos,  in  the  same  State, 
copper  ores  are  utilised  in  the  amalgamation  of  silver  ores, 
and  the  same  use  is  made  of  those  found  in  Tepezala, 
Aguasealientes,  and  the  districts  of  Leon,  Sierra  Gorda, 
and  Guanajuato. 

Guerrero  has  copper  in  the  district  of  Taxco,  in  several 
varieties,  grey,  green,  and  yellow,  and  oxide  of  fluted  blue 
copper,  which  class  of  ores  also  abounds  in  the  Aldama, 
Morelos,  Minas,  and  Tabares  districts.  There  are  beds  near 
the  Tlatlay  hill  in  Tlaxcala  and  in  Sinaloa  in  the  districts  of 
Siualoa,  Kosario,  and  Concordia,  where  flecked  copper 
predominates,  though  pure  black  oxide  exists  near  San 
Ignacio,  and  copper  pyrites  and  silicates  of  copper  in 
Bacamari.  Vera  Cruz  has  copper  in  Zomelahuacan,  and 
San  Luis  Potosi  in  Catorce  and  Salinas.  The  districts  of 
Miahuatlan  and  Villa  Juarez  contain  valuable  beds,  and 
Chihuahua  is  also  a  large  producer  of  the  metal.  In  the 
north-eastern  comer  of  the  latter  State,  in  the  Galeana 
Partido,  lies  the  Santa  Rita  del  Cobre  mine,  on  the  Sierra 
del    Cofre,   -where    are    numerous    deposits  ;    others    are 


found  in  Jimenez,  Itnrbidc,  Arteaga,  Matamoros,  and 
near  Mineral  del  Oro,  where  are  many  beds  of  pyrites  and 
carbonates  of  copjier. 

Lower  California  contains  an  abundance  of  this  metal. 
In  Santa  Agueda  there  are  more  than  30  mines  in 
operation,  and  yet  their  total  product  is  little  more  than 
5,000  tons  a  year,  this  slender  output  being  due  to  imper- 
fect methods  and  lack  of  enterprise.  Other  beds  exist  in 
the  municipalities  of  La  Paz,  San  Antonio,  Todos  los 
Santos,  Santiago,  Mulege,  and  Comondu.  In  the  State  of 
of  Chiapas  were  recently  discovered  the  great  copper 
mines  of  Santa  Fe,  in  the  mountainous  regions  near 
Tabasco. 

A  continuation  of  the  iSanta  Fe  beds  toward  the  south- 
east are  those  of  Victoria,  recently  discovered,  the  assays 
of  their  ore  showing  108  ounces  of  silver,  ^  of  an  ounce  of 
gold,  and  30  per  cent,  of  copper  per  ton. 

Zinc  ores  are  but  little  known  in  Mexico,  at  least  in 
the  shape  of  calamine,  though  blende  abounds  in  all  the 
mining  regions  ;  but  the  heavy  expense  necessary  for 
its  exploitations  has  thus  far  prevented  the  extraction  of 
the  metal  on  any  considerable  scale. 

In  the  mining  districts  of  Xochiapulco  and  Xochitlan,  in 
the  State  of  Puebla,  blende  is  often  found,  assaying, 
according  to  some  authorities,  50  per  cent,  of  zinc.  Taxco, 
in  Guerrero,  contains  blende  in  large  quantities,  mixed  with 
argentiferous  ores,  which  compound  also  occurs  in  Mazapil, 
Sombrerete,  and  Plateros,  in  Zacatecas,  whose  rich  deposits 
almost  justify  the  working  for  zinc,  apart  from  the  silver 
contained  in  them.  In  the  Kemedios,  Jalisco,  there  are 
beds  that  might  be  profitably  worked,  and  in  Comanja,  of 
the  same  State,  blende  forms  the  main  component  of 
argentiferous  lodes. 

As  to  platinum,  only  insignificant  quantities  have  thus  far 
been  obtained  in  the  municipalit}-  of  Acapulco  and  the 
district  of  Tabares,  Guerrero.  The  ferruginous  clays  of 
Santa  Maria  de  los  Alamos,  in  the  district  of  Jacala, 
Ilidalgo,  have  been  carefully  assayed  by  mining  experts, 
without  detecting  in  them  the  metal  in  paying  quantity.  In 
the  State  of  Vera  Cruz,  in  Zorra,  Ixtatetla,  and  Huastequillo 
of  the  district  of  Chicontepec,  and  at  some  other  points  in 
Mexico,  platinum  is  said  to  exist,  but  the  information  as 
to  this  mineral  is  so  scanty  and  incomplete  that  it  is 
unnecessary  to  treat  of  it  at  length. 

Tin  is  one  of  the  metals  as  yet  but  little  utilised,  although 
there  are  plentiful  deposits  in  many  portions  of  the  Eepublic. 
Guanajuato  has  several  varieties  in  the  district  of  that  name 
at  Mesa  de  Moreno,  Cacachilas,  Cerro  Macho,  Estaiiera, 
Rancho  Estrada,  Mesa  Encina,  and  Presa  Arroyo  in 
Allende,  and  in  .Taralillo  and  Estancia  in  the  district  of  San 
Felipe.  Most  of  the  metal  found  in  Guanajuato  is  Com- 
waUis  tin  or  estaiio  de  acarreo,  rarely  appearing  in  veins. 
Sonora  has  beds  in  the  districts  of  Sahuaripa,  .Vrizpa,  and 
Ures  :  and  there  are  others  also  in  the  croppings  of  trachytic 
porphyry  on  the  Chiquihuitillo  Hill,  Aguasealientes,  in  the 
form  of  oxides. 

The  district  of  Catorce,  in  San  Luis  Potosi,  contains  good 
tin  mines,  and  in  the  washed  soil  of  ihe  mesas  or  table-lands 
of  San  Jose  Buenavista  and  La  Cruz  there  is  an  abundance 
of  tin.  The  granitic  rocks  on  the  summits  of  the  Sierra  de 
la  Estanera,  close  to  the  Comanja  mining  district,  contain 
tin  ores,  both  rich  and  plentiful,  some  of  them  yielding,  it  is 
said,  from  70  to  75  per  cent,  of  metal.  Tin  ore  is  likewise 
lound  in  the  canton  of  Teocaltiche,  in  veins  or  lodes,  one  of 
which  has  been  worked  by  the  company  which  owns  the 
Vallecitos  mines,  and  with  excellent  results.  At  San  Jose 
del  Estano  the  metal  occurs  plentifully  in  placers  of  great 
extent,  where  it  is  found  to  a  depth  of  5  ft.  or  6  ft.  from  the 
surface. 

But  of  all  the  Mexican  tin  mines  none  can  be  compared 
with  the  immense  deposits  of  the  Coneto  region,  situated 
about  36  miles  south  of  the  Partido  of  Inde,  in  Durango, 
near  the  Sierra  of  San  Francisco.  The  predominating 
formation  is  calcareous  trachyte,  and  the  beds,  which  are  of 
vast  extent,  if  properly  worked,  could  not  fail  to  give  large 
returns,  the  ores  yielding  35  to  75  per  cent,  of  metal,  most 
of  them  in  the  form  of  oxides.     In  the  Sierra  Bacaria  is 
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found,  also  in  trachytic  rock,  tin  ore  associated  with  arsenic, 
bismuth,  iron,  and  tungsten,  carrying  from  18  to  23  per 
cent,  of  metal. 

Several  species  of  bismuth  have  been  discovered  in 
Mexico.  In  its  native  form  it  is  obtained  from  the  Cristo 
mine  ;  in  sulphides  on  the  Gonzalez  Hill,  near  Ojo  Caliente, 
in  the  State  of  Zacatecas;  on  the  Sierra  of  Santa  Rosa  in 
Guanajuato  there  is  selenide,  which  has  yielded  from  59  to 
67  per  cent,  of  metal,  the  ore  being  a  sesqui-seleuide,  which 
has  received  the  name  of  guanajuatita. 

Ochre  exists  in  San  Luis  Potosi,  close  to  the  tin  beds 
situated  at  a  short  distance  from  the  Santuario  del  Desierto, 
the  assays  running  as  high  as  71  per  cent,  of  metal.  These 
beds  of  ochre  are  apparently  in  favourable  condition  to  be 
utilised,  and  would  produce  at  least  sufficient  for  the 
requirements  of  the  home  market.  Bismuth  has  also  been 
discovered  in  Queretaro  in  the  Sierra  del  Doctor  and  in 
Yizcarron,  and  the  tellural  bismuth,  found  on  the  Sierra  of 
Tapalpa,  Jalisco,  yields  48  per  cent,  of  metal. 

Manganese  Pboduction  in  the  United  States. 

The  following  particulars  of  the  production  of  manganese 
in  the  United  States  are  taken  from  the  New  York 
Engineering  and  Mining  Joumal  for  the  1st  Jul}- : — 

The  production  of  manganese  ore  in  the  United  States  in 
1 S92,  independent  of  manganiferous  iron  ores,  manganiferous 
silver  ores,  and  manganiferous  zinc  ores,  was  about  17,000 
tons.  The  production  for  the  census  year  1889  was  24,197 
tons,  valued  at  240,559  dols.,  or  9  •  94  dols.  per  ton  ;  while 
the  largest  annual  production  in  the  country  was  that  of 
1887,  when  34,524  tons  were  mined.  The  total  production 
of  manganese  ore  in  the  United  States  from  the  time  it  was 
first  mined,  over  30  years  ago,  up  to  December  31st,  1892, 
has  been  almost  300,000  tons.  As  the  United  States  con- 
sumes annually  something  over  50,000  tons  of  manganese 
ore  in  the  various  industries  to  which  this  material  is  applied, 
during  the  year  1892  it  produced  less  than  50  per  cent, 
of  its  consumption.  The  remainder  came  mostly  from 
Cuba,  Canada,  Russia,  and  Chile. 

Manganese  has  been  found  in  many  places  in  North 
A  raerica,  but  it  has  been  mined  profitably  in  only  a  few  of 
them.  At  present  Virginia,  Georgia,  Arkansas,  Colorado, 
and  to  a  lesser  degree  California  and  the  Canadian  Provinces 
of  New  Brunswick  and  Nova  Scotia  furnish  practically  the 
entire  output  of  the  United  States  and  Canada.  Vermont 
has  in  the  past  produced  a  considerable  amount  of  nian- 
•ganese  and  manganiferous  iron  ores,  but  at  present  its  mines 
are  idle.  Small  quantities  have  also  been  mined  in  Penn- 
sylvania, Tennessee,  North  Carolina,  South  Carolina, 
Missouri,  Michigan,  and  Nevada,  but  the  production  of 
these  States  has  been  insignificant.  Manganese  occurs  in 
Central  Texas,  but  no  ore  has  been  shipped  from  that 
rciou  ;  it  has  also  been  found  in  Alabama,  though  no 
important  deposits  have  yet  been  developed. 

Virginia,  up  to  the  present  year,  has  always  been  at  the 
head  of  the  manganese  producers  of  this  country.  Georgia 
has  usually  been  second,  with  Arkansas  third.  In  1892, 
however,  Arkansas  produced  probably  more  than  Virginia, 
and  considerably  more  than  Georgia.  The  production  of 
Virginia  in  1892  was  unusually  small,  being  only  about 
5,000  tons.  This  was  due  to  "the  fact  that  the  principal 
producer  in  that  State,  the  Crimora  mine,  was  closed  the 
larger  part  of  the  year.  The  production  of  Georgia  was 
about  2,000  tons.  In  Arkansas  there  was  unusual  activity, 
and  the  production  was  about  6,000  tons,  which  is  more  than 
that  State  ever  produced  before  in  any  one  year.  Colorado 
produceil  about  4,000  tons  of  ore,  containing  from  25  per 
cent,  to  40  per  cent,  of  manganese.  In  Canada,  which 
usually  furnishes  an  important  quantity  of  the  ore,  only 
85  tons  were  mined  in  1892,  and  this  amount  came  from 
the  provinces  of  New  Brunswick  and  Nova  Scotia,  and  from 
the  Magdalen  Islands.  The  island  of  Cuba  shipped  about 
18,000  tons  in  1892. 

The  above  six  regions,  therefore— that  is  Virginia, 
Georgia,  Arkansas,  Colorado,  Canada,  and  Cuba — pro- 
duced in  1892  about  35,085  tons  of  manganese  ore,  which 
quantity  represents  almost  the  entire  manganese  production 
of  North  America  in  1892. 


Manganese  was  first  mined  in  the  United  States  in 
Tennessee  in  1837,  but  the  production  was  small,  and  the 
amount  mined  there  and  elsewhere  in  the  United  States 
previous  to  1880  is  very  uncertain.  The  chief  market  for 
manganese  ores  is  found  among  the  steel  manufacturers. 

The  metal  manganese  occurs  in  nature  in  a  great  number 
of  different  forms,  but  the  only  ones  that  are,  according  to 
present  standards,  applicable  to  any  considerable  extent  in 
the  arts  are  the  oxides  and  the  carbonates.  The  latter, 
though  of  frequent  occurrence  in  small  amounts,  are  so 
rarely  found  in  large  quantities  in  America  that  the  oxides 
represent  practically  all  the  ores  of  manganese  now  used  in 
the  United  States.  Besides  these,  numerous  other  man- 
ganese-bearing minerals  are  found,  which,  on  account 
either  of  their  chemical  composition  or  of  their  limited 
quantity,  are  not  available  as  sources  of  manganese.  In 
some  special  cases,  where  such  minerals  "are  worked  as  a 
source  of  other  metals,  their  residue  has  been  profitably  used 
for  its  contents  of  manganese.  This  is  the  case  with  the 
zinc  ores  of  northern  New  Jersey,  which  contain  a  con- 
siderable percentage  of  manganese,  and,  after  the  extraction 
of  the  zinc,  the  residue  is  used  in  the  manufacture  of 
spiegeleisen. 

Among  other  recent  uses,  manganese  steel,  on  account  of 
its  remarkable  combination  of  great  hardness  with  great 
toughness,  recommends  itself  especially  as  a  material  for 
making  car-wheels.  They  must  resist  the  abrasion  of  the 
brakeshoe  and  of  the  track,  and  should  be  at  least 
moderately  tough,  so  that  they  may  endure  safely  the 
blows  which  they  receive  on  striking  frogs  and  crossings. 
Mine-car  wheels,  indeed,  often  strike  other  obstacles 
violently,  and  they  are  especially  subject  to  abrasion,  for  in 
many  mines  they  are  set  fast,  or  spragged,  and  slid  down 
the  entire  length  of  the  inclined  road.  Under  these  condi- 
tions cast-iron  wheels  flatten  quickly ;  thus  far,  manganese 
steel  wheels  have  never  flattened.  They  excel  cast-iron 
wheels  not  only  in  toughness  and  endurance,  but  also  in 
lightness,  for  manganese  steel  is  so  strong  and  the  methods 
of  casting  it  are  so  well  in  hand  that  wheels  made  of  it  are 
very  much  lighter  than  cast-iron  wheels  can  safely  be.  A 
little  over  a  year  ago  mine-car  wheels  of  manganese  steel 
were  set  at  work  in  a  large  Pennsylvania  anthracite  mine. 
They  gave  such  remarkable  results  that  their  use  is  now 
spreading  rapidly  through  the  anthracite  region,  and  should 
also  extend  widely  in  other  miuing  regions,  especially  in 
remote  ones,  where  the  freight  charges  are  severe,  and 
where,  therefore,  both  great  endurance  and  lightness  are 
important. 

The  Metal  Production  of  Germany, 

The  following  particulars  respecting  the  metal  production 
of  Germany  are  taken  from  a  recent  report  of  the  United 
States  Consular  Clerk  at  Berlin,  and  the  information 
contained  in  the  report  in  question,  which  chiefly  deals  with 
the  year  1891,  has  been  supplemented  by  particulars  relating 
to  the  year  1892  extracted  by  the  Board  of  Trade  from  the 
German  Vierteljahrshefte  zur  Stalistik  des  Deutschen 
Reichs : — 

The  quantity  of  iron  ore  obtained  in  Germany  amounted 
in  1892  to  11,539,235  tons,  valued  at  41,279,000  marks, 
and  of  iron  produced  to  4,913,174  tons,  with  a  value  of 
227,948,000  marks.  The  corresponding  figures  for  1891 
are,  quantity  of  iron  ore  produced  10,657,522  tons,  valued 
at  39,408,000  marks,  and  of  iron  4,619,600  tons,  valued  at 
231,119,000  marks. 

Zinc  is  produced  in  Germany  almost  exclusively  from 
domestic  ores,  as  the  importation  of  zinc  ores  into  the 
German  Customs  district  very  little  exceeds  the  exportation. 

Of  the  entire  amount  of  zinc  ore  obtained  in  Germany 
(in  1891,  793,544  tons  valued  at  25,000,000  marks,  and  in 
1892,  800,167  tons,  with  a  value  of  21,000,000  marks),  the 
province  of  Silesia  j'ields  about  four-fifths,  the  rest  coming 
principally  from  the  Rhine  Province  and  Westphalia.  The 
amount  of  zinc  produced  in  the  German  Empire  increased 
from  58,386  tons,  valued  at  23,000,000  marks  in  1872  to 
139,353  tons,  valued  at  almost  63,000,000  marks  in  1891, 
and  to  139,938  tons,  valued  at  55,000,000  marks  in  1892. 
This  is  an  increase  of  139  per  cent,  in  20  years. 
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Of  the  entire  1891  production  88,421  tons  (63  5  per 
cent.),  valued  at  about  39,000,000  marks,  were  from  the 
Government  district  of  Oppein ;  13,357  tons  (9"G  per  cent.) 
from  the  district  of  Arnsberg  ;  14,939  tons  (10-7  per  cent.) 
from  the  district  of  Dusseldorf ;  17,198  tons  (l'2-3  per 
cent.)  from  the  district  of  Aix-la-Chapcile,  and  the  remaining 
5,438  tons  from  other  parts  of  Germany  (principally  from 
the  Government  district  of  Cologne  and  from  the  Kingdom 
of  Saxony). 

In  1891  there  were  in  operation  altogether  28  zinc 
foundries  employing  9,586  workmen.  ISesides  these,  there 
were  three  others  in  which  zinc  was  a  secondary  product. 
Of  these  zinc  foundries  two  were  situated  in  the  Govern- 
ment di-strict  of  Oppelu,  the  most  important  being  the  two 
"  Silesia "  foundries  near  Lipine,  the  Hohenlohe  Foundry 
and  the  Wilhelmino  Foundry,  near  Schoppinitz,  which,  in 
1891,  turned  out  more  than  10,000  tons.  Xot  one  of  the 
seven  foundries  in  the  Rhine  Province  and  Westphalia 
produced  in  1891  less  than  5,000  tons.  More  than  one- 
third  of  the  entire  world's  production  of  zinc  (according  to 
a  French  authority,  368,000  tons  were  produced  in  1890) 
comes  from  the  German  Empire.  Next  in  importance  are 
Belgium  (83,000  tons  in  1890)  and  the  United  States  (about 
58,000  tons). 

Lead  in  Germany  is  produced  chiefly  from  potters'  ore 
(^Bleiylanz),  which  generally  contains  silver.  This  comes 
from  the  vicinity  of  Aix-la  Chapelle,  the  Harz  Mountains, 
Silesia,  tlie  neighbourhood  of  Ems,  and  in  part  from  abroad. 
In  1891,  in  the  German  Empire,  159,215  tons  of  lead  ore, 
valued  at  16,656,000  marks,  were  produced.  In  1892  the 
figures  were  163,372  tons  and  14,688,000  marks.  In  1872 
there  were  53,550  tons  of  lead  produced,  against  95,615  tons 
(an  increase  of  78*6  per  cent.)  valued  at  23,000,000  marks 
in  1891.  In  1892  the  quantity  amounted  to  97,936  tons, 
and  the  value  to  20,582,000  marks.  Of  the  amount 
produced  in  1891  the  Government  district  of  Oppein  supplied 
18,430  tons  (19-3  per  cent.);  the  district  of  Hildesheim, 
Communionharz,  and  Anlialt,  13,564  tons  (14- 2  per  cent.)  ; 
the  district  of  Wiesbaden,  13,455  tons  (14 "1  per  cent.); 
the  district  of  Aix-la-Chapelle,  41,770  tons  (43*7  per 
cent.)  ;  the  rest  of  Germany  (principal]}'  the  Kingdom  of 
Saxony),  8,396  tons. 

There  were  in  1891,  13  lead  foundries  in  operation, 
exclusive  of  10  in  which  lead  was  a  secondary  product. 
Of  these,  two  were  in  the  Government  district  of  Oppein, 
four  in  the  Harz  Mountains,  two  in  the  district  of  Wiesbaden, 
four  in  the  district  of  Aix-la-Chapelle,  and  one  elsewhere. 
The  largest  amount  of  lead  (over  20,000  tons)  was  produced 
in  1891  in  the  Mechemich  Foundry  in  Aix-Ia-Chapelle, 
over  10,000  tons  being  produced  by  the  Royal  Frieurichs 
Foundry,  in  Silesia,  and  by  the  Miinsterbuscher  Foundry, 
near  Stolberg. 

Among  lead-producing  countries  Germany  is  third,  only 
Spain  and  the  United  States  producing  laiger  quantities. 
The  total  production  of  the  world  in  1890  was  estimated  at 
646,000  tons.  From  this  it  appears  that  about  one-seventh 
of  the  world's  production  of  lead  is  German. 

The  heaviest  production  of  copper  in  Germany  is  at  the 
Mansfeld  works.  On  an  average  the  ore  in  these  mines 
does  not  yield  more  than  2|  per  cent,  of  copper,  and  from 
4  to  5  kilos,  of  silver  to  each  ton  of  finished  copper.  The 
Duisburg  Foundry  and  the  Konigs  Foundry,  in  Silesia,  use 
foreign  (Spanish  and  Portuguese)  copper  ore,  a^  do  also 
two  foundries  in  the  Hamburg  free  port  district.  Copper 
is  also  obtained  in  Westphalia  and  the  lower  Harz 
mountains. 

The  entire  amount  of  copper  produced  in  the  German 
Empire  in  1872  was  6,356  tons.  In  1891  24,092  tons 
(about  four  times  as  much),  valued  at  28,000,000  marks, 
and  in  1892,  24,778  tons,  valued  at  24,754,000  marks,  were 
produced.  Of  the  total  amount  obtained  in  1891,  Prussia 
yielded  20,448  tons.  The  copper  production  of  the  entire 
■world  in  1890  was  estimated  at  270,000  tons,  of  which  the 
United  States  supplied  116,000  tons,  Spain  and  Portugal 
52,000  ons,  and  Chili  26,000  tons.  Of  the  entire  amount 
Germany  supplied  about  9  per  cent. 

Silver  is  obtained  in  Germany  from  domestic  lead  and 
copper  ores,  and  also  from  foreign  ores,  chiefly  Central  and 
Sooth  American.     In  1872  there  were  127,007  kilos.,  valued 


at  about  23,000,000  marks,  produced.  In  1891  the  produc- 
tion amounted  to  444,852  kilos,  (almost  four  times  as  much 
as  in  1872),  valued  at  59,(JU0,000  marks,  and  in  1892  to 
487,784  kilos.,  valued  at  57,026,000  marks.  To  what  an 
extent  silver  prices  have  fallen  in  the  past  20  years  is  shown 
by  the  fact  that  in  1872  the  selling  price  of  1  kilo,  of  silver  at 
place  of  production  was  177-74  marks,  while  in  1891  the  price 
had  fallen  to  132  62  marks.  The  German  works  in  which 
the  greatest  quantities  of  silver  are  produced  are  the  fiscal 
works  at  Freiburg,  in  Saxony  and  the  Mansfeld  copper 
works  (each  in  1891  over  80,000  kilos.);  furthermore  the 
North  German  Affinerie  in  Hamburg,  the  lead  foundry 
Miinsterbusch,  near  Stolberg,  and  the  silver  works  at 
Lautenthal,  in  the  Harz. 

About  one-tenth  of  all  the  silver  produced  in  the  world 
is  German.  The  entire  production  of  the  world  m  1891  was, 
according  to  the  estimate  of  the  United  States  Mint, 
4,465,822  kilos. 

The  gold  production  of  the  German  Empire,  obtained 
chiefly  from  ores  from  which  silver  is  taken,  amounted  in 
1872  to  328  kilos.,  worth  nearly  1,000,000  marks.  In  1891 
there  were  produced  3,077  kilos,  (nearly  ten  times  as  much) 
valued  at  8,568,000  marks,  and  in  1892  2,877  kilos,  valued 
at  8,005,000  marks.  Of  the  1891  product  the  two  Hamburg 
works  produced  1,992  kilos,  valued  at  5,500,000  marks. 
Large  quantities  are  also  produced  by  the  fiscal  works  at 
Freiburg,  the  Communion  Foundry  at  Oker,  and  the  foundry 
at  Lautenthal.  The  entire  gold  production  of  the  world  in 
1891  wa.s,  as  estimated  by  the  United  States  Mint  authorities, 
188,531  kilos. 

The  above  figures  show  that  of  the  entire  pro<luction  of 
the  world  Germany's  share  in  1891  was:  zinc,  38  per  cent. ; 
lead,  15  per  cent. ;  copper,  9  per  cent. ;  silver,  10  per  cent. ; 
gold,  \\  per  cent. 


GENERAL  TRADE  NOTES. 

The  Adulteeatiox  of  Cutch. 

Cutch  is  an  important  article  in  the  trade  of  Burmah,  the 
exports  averaging  from  20  to  25  lacs  annually  in  value ;  but 
of  late  the  Chinese  have  been  doing  their  best  to  discredit 
the  trade  in  the  markets  of  Europe  by  wholesale  adultera- 
tion. Cutch  is  mainly  used  (outside  Burmah,  where  the 
native  takes  it  medicinally  or  eats  it  in  pa/j)  for  tannin^ 
purposes,  and  the  Chinese  adulterate  it  by  adding  extracts 
from  the  barks  of  lein  tonkyan  and  panya,  which  contain  a 
considerable  amount  of  tannin,  but  nevertheless  render  the 
cutch  exported  spurious  and  utterly  worthless.  The  adul- 
teration is  easily  recognised  by  local  merchants  thoroughly 
accustomed  to  the  article,  but  it  has  been  successfully 
passed  on  to  consumers  in  other  countries  by  unscrupulous 
vendors.  The  Forest  Department  and  the  Chamber  of 
Commerce  in  Rangoon  are  both  highly  interested  that  the 
purity  and  good  fame  of  Burmah  cutch  shall  be  beyond 
question,  and  the  Chief  Commissioner  has  now,  on  their 
earnest  recommendation,  proposed  to  levy  a  heavy  tax  on 
the  manufacture  of  extracts  used  for  adulteration. — 
Chemist  and  Druggist. 

The  Chinese  Tr-vde  in  Aniline  Colours. 

The  Journal  des  Mines  announces  that  the  importation  of 

I   aniline  colours  into  China  is  increasing  every  year.     The 

colour  most  in  demand  is  scarlet,  which  is  used  for  dyeing 

paper  and   cotton.     Yellow,  the   imperial  colour,   is  only 

employed  in  the   Government  workshops.     For  this  article 

,   great  attention  should  be  paid  to  the  labels  and  description 

;   imder  which  it  is  introduced  and  brought  under  the  notice 

of  Chinese  purchasers.     Shanghai  is  still  the  centre  for  the 

.   importation   of   colours.      The   trade  is   in   the   hands   of 

German  houses,  although  all  the  products  introduced  are  not 

of  German  origin ;  they  also  come  from  England,  Belgium, 

,   and  France. — Society  of  Arts  Journal. 
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Thb  Russian  Quicksilver  Output. 

At  the  quicksilver  mine  belonging  to  a  German  firm  in 
the  Donetz  Basin,  the  output  of  ore  in  1892  was  64,836  tons, 
as  against  50,114  tons  in  1891.  Of  this  quantity  60,888 
tons  were  kilned,  producing  334  tons  of  pure  quicksilver, 
being  an  increase  of  20  tons  as  compared  with  the  previous 
year.  The  mine  is  now  being  worked  at  a  depth  of  290  ft., 
and  the  quality  of  the  ore  is  found  to  be  much  inferior  to 
that  previously  extracted,  the  yield  of  quicksilver  showing 
a  decline  of  about  25  per  cent,  in  comparison  with  1891. — 
Chemist  and  Druggist. 

Chemical  Workers. 

In  the  House  of  Commons,  on  August  4,  Mr.  J.  H.  Lewis 
asked  the  Home  Secretary  whether  a  departmental  com- 
mittee had  been  appointed  to  consider  the  conditions  under 
which  chemical  workers  carry  on  their  employment,  and,  if 
so,  whether  he  would  state  the  terms  of  reference,  and  when 
the  committee  might  be  expected  to  pi'esent  their  report. 

Mr.  Asquith  said  such  a  committee  had  been  appointed. 
The  terms  of  reference  required  the  committee  to  deal  with 
the  matter  both  generally,  and  in  the  case  of  alkali  works 
and  in  the  manufacture  of  bichromate  and  chromium  com- 
pounds, with  particular  reference  to  the  following  points  :  — 
(1)  How  far  these  manufactures  as  at  present  carried  on 
injuriously  affect  the  health  of  the  workpeople,  and  how  far 
the  injurious  effects  depend  upon  the  age  and  sex  of  the 
operatives ;  (2)  Avhat  means  can  be  adopted  to  abate  the 
injurious  effects  of  the  manufacture ;  (3)  what  special 
regulations  should  be  adopted  to  protect  vats  and  other 
dangerous  places  and  utensils  used  in  the  manufacture  ? 
As  regards  the  date  when  the  committee  may  be  expected 
to  present  their  report,  he  could  only  say  that  the  field  of 
the  inquiry  is  an  extensive  one.  Much  valuable  informa- 
tion had  been  obtained  at  Widnes  and  St.  Helens,  but  the 
committee  still  proposed  to  visit  Flintshire,  Glasgow,  North- 
wich,  and  Newcastle,  and  therefore  their  report  could  not 
be  expected  until  next  month. 

The  committee  engaged  on  this  work  consists  of  Professor 
P.  A.  Simpson  (chairman),  Dr.  D.  J.  O'Neill,  Mr.  A.  E. 
Fletcher  (inspector  under  the  Alkali  Acts),  and  Mr.  H.  S. 
Richmond  (inspector  of  factories).  The  kindred  committees 
have  also  been  appointed  to  inquire  into  the  conditions  of 
labour  in  other  dangerous  or  unhealthy  industries  — 
namely,  white-lead  manufacture,  potteries,  and  quarries. — 
Ibid. 

The  German  Tar  Distilling  Industry. 

In  describing  the  various  chemical  exhibits  from  Germany 
at  the  World's  Fair,  Kuhlow's  Review  gives  an  account  of 
the  tar  distilling  industry  in  that  country,  which  is  treated 
under  the  following  headings  : — 

(1.)  The  obtainment  and  working  up  of  wood  tar,  which 
is  carried  out  in  the  richly  wooded  districts  of  Germany 
(Hess,  Alsace,  Silesia).  Dry  beach-wood  is  distilled  in 
retorts.  The  residual  charcoal  finds  a  good  market,  and 
the  distillate  is  utilised  for  the  preparation  of  methyl- 
alcohol,  acetic  acid,  acetone,  and  creosote. 

(2.)  The  distillation  of  brown  coal  or  lignite  is  exclu- 
sively carried  out  ii.  the  Prussian  province  of  Saxony. 
The  coal  is  slowly  heated  in  special  retorts,  the  residual 
coke  (grude)  is  used  for  burning  purposes,  and  from  the 
distillate  are  extracted  paraflSn,  solar  oil,  and  lubricating 
oils.  In  the  year  1880,  in  the  20  factories  of  the  province 
of  Saxony,  with  a  total  number  of  1,536  retorts,  9,458,603 
tons  of  lignite  were  distilled,  yielding  48,421  tons  of  tar. 
From  these  were  obtained  : — 

7,500  tons  parafiin, 
700  tons  solar  oil, 
50,000  tons  lubricatmg  and  gas  oils, 
1,500  tons  creosote  and  asphaltum, 

total  value  ten  million  marks. 

(3.)  The  distillation  of  the  tar  obtained  as  a  by-product 
in  thei  manafactare  of  gas.  This  manufacture  has  under- 
gone vast  expansion  and  generalisation  in  Germany, 
although  the  consumption  of  gas  per  head  of  the  populiation 


has  not  reached  by  a  long  way  the  figures  which  hold  good 
for  England,  France,  and  the  Eastern  States  of  North 
America.  The  largest  consumption  of  gas  takes  place  in 
the  Rhine  country  and  the  large  towns  of  north  Germany. 
By  fractional  distillation  and  purification  of  the  raw 
products,  the  following  are  the  principal  substances 
obtained : — 

(a.)  Light  tar  oils  containing  benzol,  toluol,  and  xylol. 

(6.)  Phenol. 

(c.)  Naphthalene. 

(d.)  Anthracene. 

(c.)  Creosote  oils. 

(/.)  Pyridene. 

The  first  four  on  the  list  are  the  raw  materials  of  the 
manufacture  of  artificial  colouring  matters  and  chemical 
preparations,  the  creosote  oils  are  used  for  the  pickling  of 
railway  sleepers,  and  pyridene  finds  its  application  in  the 
so-called  denaturation  of  alcohol. 

(4.)  The  manufacture  of  coke  with  saving  of  the  by- 
products. This  recently  established  and  rapidly  developing 
industry  is  similar  in  principle  to  the  manufacture  of  gas, 
but  turns  out  coke  for  blast  furnaces  j  s  a  main  product ; 
the  gas  obtained  is  used  as  fuel  for  the  ovens,  and  the 
vapours  thrown  off  by  the  coal  are  condensed  as  in  gas- 
making.  The  tar  thus  obtained  is  further  worked  up  like 
gas  tar,  and  yields  the  same  products.  The  consumption 
of  tar  distillates  is  so  large  in  Germany  that  considerable 
quantities  are  still  being  introduced  from  England,  France, 
and  the  United  States. 

(5.)  The  refining  of  crude  petroleum,  which  may  be 
looked  upon  as  a  product  of  dry  distillation  carried  on  in 
the  interior  of  the  earth.  There  are  three  petroleum 
districts  in  the  German  Empire,  but  none  of  them  bear 
comparison  with  either  the  Caucasian  or  American  districts. 
They  are,  therefore,  quite  -jnable  to  cover  the  consumption 
in  Germany.  In  1885,  41,000  barrels  of  crude  oil  were 
obtained  from  the  German  wells.  A  number  of  works  is 
engaged  in  the  purification  of  this  material,  as  well  as  of 
crude  oil  imported  from  abroad. — Chemical  Trade  Journal. 

Soda  Industry  in  Germany. 

The  German  soda  industry  has  largely  increased  in  recent 
years.  Whereas  in  the  year  1877  only  42,000  tons  of  soda 
were  produced  and  about  27,000  tons  were  imported,  the  pro- 
duction in  1883  amounted  even  thtm  to  115,500  tons,  of  which 
59,100  tons  were  obtained  by  Solvay  process.  Since  1884 
the  Grerman  Empire  can  boast  of  an  important  export  trade 
in  soda.  The  excess  of  exports  over  the  imports  amounted 
in  1884  to  3,305  tons;  in  1890,  with  a  total  production  of 
195,000,  to  28,465  tons.  The  value  of  the  total  production 
varies  with  the  price  of  soda.  In  1883  it  amounted  in 
round  numbers  to  17  million  marks.-   Kuhloio. 

A  Borax  Mine. 

Nearly  all  the  boracic  deposits  heretofore  discovered  have 
been  found  in  the  form  of  incrustations  on  the  surface  of 
marshlands,  of  nodules  buried  beneath  the  surface,  or  of 
crystals  embedded  in  the  mud  at  the  bottom  of  shallow 
lakes.  In  a  few  instances  these  deposits  are  found  inter- 
stratified  -n-ith  layers  of  earth  and  rock,  the  entire  formation 
being  in  a  horizontal  position,  as  seen  at  several  points  in 
Death  Valley.  But  only  in  the  Calico  district,  San 
Bernardino  county,  does  one  of  these  boracic  deposits  occur 
in  the  form  of  a  regular  vein,  so  uptilted  that  it  requires  to 
be  exploited  after  the  manner  of  an  ore-bearing  lode. 

This  deposit,  the  property-  of  the  Pacific  Coast  Borax 
Company,  is  located  on  the  northerly  slope  of  the  Calico 
Mountains.  This  lode,  which  outcrops  at  intervals  for  nearly 
3  miles,  has  an  east  and  west  course  and  a  southerly  inclina- 
tion. The  slate  walls  are  enclosed  in  sandstone,  super- 
imposed upon  which  is  a  brecciated  rock,  evidently  of 
volcanic  origin.  The  crude  material  here  consists  of  that 
Tftrietyof  the  borate  of  lime  known  as  Colemanite.  According 
to  th«  Mining  and  Scientific  Press,  it  is  of  a  vitreous 
adamantine  lustre,  and  exceediugl}-  rich  in  anhydrous 
boracic  acid.  The  contents  of  the  fissure  are  6  feet  thick, 
and  at  a  depth  of  over  200  feet  hold  this  proportion  of  nearly, 
pure  mineral. 


AUK.31.1SUS.J        THE  JODfiNAL  OF  THE  SOOIETX  OF  OHEMIOAL  INDUBTBI. 


7ii7 


Tlie  deposit  hits  been  opened  by  sevenil  sbafts  standing 
loo  fcft  apart,  these  bciii{^  connected  by  drifts  and  levels, 
the  mineral  beinj^  easily  broken  down,  but  a  small  working 
force  is  re<piired  in  the  mine.  All  that  is  abnormal  about 
this  deposit  of  borax  is  easily  accounted  for.  Originally  it 
was,  no  doubt,  deposited  at  tlie  bottom  of  a  lake,  where 
later  on  great  floods  l)rouglit  down  a  quantity  of  sediment 
which  covered  it  \i\y.  In  course  of  time  this  .sediment  having 
been  converted  into  rock,  the  whole  was  then  lifted  up  by 
some  great  convulsion  of  nature  and  left  standing  at  its  present 
angle,  this  movement  having  been  most  likely  of  a  seismic 
character.  In  the  early  history  of  the  borax  industry  the 
works  put  up  for  the  manufacture  of  this  salt  were  of  a 
very  crude  and  primitive  style.  Owing  to  the  great  cost  of 
lumber  this  article  had  to  be  economised  to  the  utmost,  the 
crystallising  vats  and  other  portions  of  the  plant  being 
left  uncovered.  But  in  the  hot  and  desiccated  atmosphere 
that  for  two-thirds  of  the  year  prevails  in  that  region,  this 
was  no  detriment  so  long  as  the  workmen  could  be  protected 
in  part,  at  least,  from  the  sun,  which  here  strikes  down  with 
a  killing  heat  the  whole  day  long. —  (Jhemical  Trade  Journal. 

A  PuMicK  Stone  Mine. 

A  mine  of  pumice  stone  exists  on  the  Teneriffe  Peak,  of 
which  the  working  was  only  started  in  1888.  The  stone  is 
found  in  that  part  of  the  peak  called  the  "  Canadas,"  at 
about  2,000  feet  above  sea-level,  which  has  an  area  of  some 
6,000  hectares,  out  of  the  middle  of  which  rises  the  highest 
part  of  the  peak.  The  Russian  Consul  at  St.  Croix  bought 
this  property  from  the  Spanish  Government  in  consideration 
of  an  annual  payment  for  the  pumice  stone  working.  The 
liussian  Consul  has  associated  himself  with  a  Belgian,  and 
they,  under  the  firm  styled  Aguilar  and  Valcke,  commenced 
operations  in  1888,  but  it  was  only  last  year  that  exportation 
was  really  started.  At  the  Paris  Exhibition,  the  Consul 
General  states,  this  stone  obtained  a  silver  medal,  and  in 
view  of  the  requirements  of  England,  France  and  America, 
he  beheves  it  will  develop  a  trade  of  great  importance  before 
many  years.  So  far,  the  Lipari  Islands  have  practically 
furnished  the  world's  supply  of  this  product,  exporting  about 
100,000  tons  per  annum.  The  Teneriffe  stone  being  recog- 
nised as  of  excellent  quality,  and  its  extraction  being  of  a 
much  more  simple  matter  than  in  the  Lipari  Islands,  it 
follows  that  the  price  is  much  less. — Ibid. 

Nickel  Production  in  New  Caledonia. 

The  Journal  des  Mines,  in  its  issue  of  the  20th  July, 
refers  to  a  report  by  the  Belgian  Consul  at  Noumea,  in 
which  it  is  stated  that  large  areas  in  New  Caledonia  are 
now  being  worked  for  nickel.  The  composition  of  the 
nickel  ore  is  hydrated  silicate  of  nickel  and  magnesia, 
without  any  trace  of  arsenic.  It  contains  8  to  10  per  cent, 
of  the  metal,  and  samples  have  been  found  containing  as 
much  as  16  per  cent.  The  average  value  of  the  ore 
delivered  at  the  port  of  shipment  is  about  100  francs  per 
ton.  New  Caledonia  exported  in  1890,  5,000  tons  of  nickel 
ore,  1,300  tons  of  chromate  of  iron,  700  tons  of  cobalt,  and 
210  tons  of  auriferous  quartz. 

Mineral  Wealth  of  Russian  Turkestan. 

The  Cheiidker  Zeitung  states  that  Russian  Turkestan  is 
very  rich  in  mineral  wealth.  Mines  have  been  discovered 
of  silver,  copper,  antimony,  iron,  zinc,  manganese,  and  gold, 
as  well  as  beds  of  ozokerit,  naphtha,  coal,  sulphur,  alum, 
and  saltpetre.  These  treasures  cannot  at  present  be  worked, 
owing  to  the  lack  of  means  of  transport.  It  is  believed  that 
the  extension  of  the  Transcaspian  Railway  from  Samarcand 
to  Tasehkend,  which  is  already  begun,  will  open  out  several 
of  these  mines. 

MiN^ERAL  Production  in  the  Caucasus  in  1892. 

The  French  Journal  des  Mines,  in  its  issue  of  the  20th 
July,  gives  the  following  particulars  of  mining  production  of 
the  Caucasus  in  1892  : — 


10.'),.'>59  ponds  of  coppi^r  (pond  =  .30  lb.  avoirdupois), 
2.'),7U(»  pouds  of  sulphur,  1,036,79.'}  pouds  of  coal,  10,.n4,.J94 
pouds  of  manganese  ores,  1,5.35,7  l.'i  pouds  of  rock  salt, 
612,.'{9.3  pouds  of  lake  salt,  and  30,000  pouds  of  glauber 
salt. 


Mineral  I'roduction  in  New  South  Walks. 

The  following  particidars  of  the  jjroduction  of  minerals  in 
New  South  Wales  in  1892  are  taken  from  the  British 
Australasian  for  the  22nd  June  :  — 

The  output  of  minerals  in  the  Colony  during  1892  was 
5,305,812/.,  which,  though  a  decrease  of  1,341,194/.  on  the 
yield  of  1891,  was  greater  than  that  of  any  other  previous 
year.  The  output  of  the  principal  minerals  m  1892  was: 
Gold,  156,870  oz.,  value  569,177/.  ;  silver  lead  and  ores, 
183,354  tons,  value  2,420,952/. ;  coal,  3,780,967  tons,  value 
1,462,388/.:  silver  350,661  oz.,  value  56,884/.;  copper, 
4,834  tons,  value  187,706/.  The  principal  decreases  as 
against  1891  were:  Silver  lead  and  ores,  1,063,787/.;  coal, 
280,407/. ;  and  silver,  77,966/. 


Poisoning  by  Fish  in  Russia. 

The  Journal  de  St.  Pvtersbourg  for  the  4th  July  states 
that  the  large  salted  fish,  a  considerable  quantity  of  which 
is  consumed  in  Russia,  contains  a  poison  all  the  more 
dangerous  as  it  is  not  yet  precisely  ascertained  what  its 
nature  actually  is,  or  what  means  should  be  adopted  to 
prevent  its  action.  Generally,  cases  of  poisoning  by  this 
fish  have  a  fatal  issue.  The  Imperial  Academy  of  Sciences 
took  up  the  subject  in  1887  with  a  view  of  defining  the 
nature  of  this  poison  and  the  means  of  combating  it.  No 
result  having  been  attained  within  a  specified  period,  the 
academy  has  just  instituted  a  prize  of  5,000  roubles  for  the 
best  work  on  the  subject,  both  Russian  and  foreign  savants 
being  eligible  for  the  competition.  Works  must  be  written 
in  Russian,  Latin,  French,  English,  or  German. 

The  questions  to  be  answered  are  the  following: — 1.  To 
determine  by  chemical  and  physical  experiments  the  nature 
of  the  fish  poison.  2.  To  study  experimentally  the  action 
of  this  poison  on  the  heart,  circulation  of  the  blood,  the 
digestive  organs,  and  the  nervous  system.  3.  To  define 
the  rapidity  of  the  absorption  of  the  poison  by  the  digestive 
organs.  4.  To  study  and  describe  the  symptoms  by  which 
the  non-venomous  may  be  distinguished  from  the  venomous 
fish.  5.  To  point  out  the  means  for  preventing  the  develop- 
ment of  the  poisonous  substances  in  the  fish.  6.  To  indicate 
the  remedies  which  may  be  effectually  employed  as  a 
counter-irritant. 

The  works  must  be  presented  to  the  jury  by  the  1st 
January  1894  at  the  latest.  Other  information  may  be 
obtained  from  the  Academy  of  Sciences  at  St.  Petersburg. 


Consumption  of  Nitraitc  of  Soda. 

According  to  the  Bulletin  du  Musef.  Commercial  of  the 
22nd  July,  it  was  in  the  year  1891  that  the  consumption  of 
nitrate  attained  its  maximum,  928,000  tons  for  the  whole 
of  the  world,  of  which  830,000  tons  were  taken  by  Europe 
alone.  Since  this  period  the  annual  world's  consumption 
has  fallen  to  about  870,000  tons  in  1892  and  845,000  in  the 
year  ending  30th  June  1893.  From  1877  to  1882  the  world's 
consumption  varied  between  200,000  and  300,000  tons. 

According  to  the  order  of  importance  the  consuming 
European  countries  may  be  classed  as  follows,  the  figures 
indicating  the  average  quantities  taken  during  the  last  few 
years  :  —  Germany,  330,000  tons ;  France,  200,000  ; 
England,  110,000;  Belgium,  100,000;  Holland,  40,000; 
Italy  and  Spain,  10,000  ;  America,  100,000  tons. 

The  principal  ports  at  which  the  consignments  ar« 
received  are :  Hamburg,  with  300,000  to  350,000  tons 
annually;  Dunkirk,  175,000  to  200,000;  Antwerp,  70,000 ; 
Liverpool,  30,000 ;  London,  25,000 ;  Rotterdam,  46,000. 
The  other  ports  only  receive  relatively  insignificant 
quantities. 
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A  New  India-rubber  Tree  in  Madagascar. 

The  Journal  de  Mines,  in  its  issue  of  the  6th  July,  states 
that  the  trade  of  the  Island  of  Madagascar  in  1892  received 
a  decided  stimulus  by  the  discovery  of  a  new  india-rubber 
tree.  The  principal  centres  where  this  new  product  is 
treated  are  Farafangana,  Vaugaindrano,  Manaimbondro, 
Fort  Dauphin,  Andrahomby,  and  Cape  St.  Mary. 

At  first  the  new  product  realised  from  3  to  6  piastres 
per  100  lb. ;  aided  by  competition  the  purchase  price  very 
soon  amounted  to  10  and  then  to  15  piastres.  More  than 
20  piastres  per  100  pounds  is  now  paid  at  Fort  Dauphin. 

The  discovery  of  the  new  india-rubber  tree  has  come  very 
fortunately  to  relieve  the  Madagascar  market,  which  was  at 
such  a  low  ebb  that  the  Tamatave  houses  were  closing  their 
agencies  on  the  north-east  coast  and  the  Americans 
suppressed  their  Majunga  houses. 


BOARD  OF  TRADE  RETURNS. 
ScMMART  OF  Imports. 


Articles. 


Month  ending  31st  July 


1892. 


1893. 


Metals 

Chemicals  and  dyestulls. 
Oils 


Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 

1,861,865 

£ 

1,732,540 

412,717 

421,558 

534,169 

620,563 

4,311,399 

4,282,287 

33,497,585 

33,292,273 

Summary  op  Exports. 


Articles. 


Month  ending  31st  July 


1892. 


189S. 


Metals  (other  than  machinery)  . . . . 

Chemicals  and  medicines 

Miscellaneous  articles 


£ 

2,648,308 


596,410 
2,378,790 


£ 

2,769,176 

642,667 
2,457,727 


Total  value  of  all  exports. 


19.463,597 


19,651,374 


Imports  op  Oils  por  Month  ending  31st  July. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

15,882 
1,443 

71,296 

9,492,993 

1,012 

11,109 

769 

104,461 

11,553,882 

2,023 

2,3.56 

76,316 

£ 

18,128 

£ 

14,801 

29,676 

Olive Tuns 

52,840 

Palm. Cwt. 

81,109 

12A35.1 

Petroleum Gall. 

Seed Tons 

163,147        195,485 
25,190          51,138 

Train,  &c Tuns 

1,847 

35  389          43,663 

Turi)entine Cwt. 

Other  articles  ..  Value  £ 

68,149 

81,131          82,498 
77,235         78,949 

Total  value  of  oils . . . 

•• 

•• 

684,169 

620,563 

Imports  op  Metals  for  Month  ending  31st  Jcly. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Copper :— 
Ore Tons 

Regulus „ 

Unwrought  ....      „ 

Iron  :— 
Ore „ 

10,312 
14,018 
2.959 

319,796 

9,125 

1,022 

18,001 

56,783 

11,474 

41,715 
3,557 

10,391 
11,283 
3,140 

350,667 

7,009 

730 

16,471 

62,041 

45,000 

44,687 
5,744 

£               £ 

72,358          58,025 
322,729       251,773 
136,202        141,190 

229,484        ^^^  ^^1 

Bolt,  bar,  &c. . . .      „ 
Steel,  unwrought . .      „ 
Lead,  pig  and  sheet      „ 

Pyrites „ 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

80,569 

4,476 

199,025 

96,017 

1,072 

294,179 

207.831 

76,829 

141,094 

60,681 
6,613 
167,924 
112,567 
3,950 
280,024 
185  913 

Zinc Tons 

100,606 
130,443 

Other  articles  . .  .Value  £ 

Total  value  of  metals 

•• 

•• 

1,861,865 

1.732,510 

Imports  of    Raw   Material   for   Non-Textilb 
Industries  for  Month  ending  31st  July. 


Articles. 


Quantities. 


1892. 


Bark,  Peruvian  . ,    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 
Arabic „ 

Lac,  &c „ 

Outia-percha ....       „ 

Hides,  raw : — 
Dry 

Wet 

Ivory 

Manure  :— 
Guano Tons 

Bones „ 

Nitrate  of  soda.       „ 
Phosphate  of  lime 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin     „ 
Tar Barrels 


373,917 
17,673 

5,583 

12,609 

1,549 

27,t581 

51,394 

1,145 

362 

2,080 

3,281 

26,973 

32,995 

2,209 

11,341 

14,380 

150,318 

179,053 

20,590 


1893. 


Values. 


1892. 


1893. 


8,458 

495,065 

21,636 

5,369 
6,878 
4.496 

36,818 

53,010 

1,033 

1,700 

2,332 

3,814 

37,250 

37,587 

960 

15,054 

18,106 

123,097 

141,097 

12,087 


£  £ 

14,993  15,635 


64,298 
164,859 

12.766 
4d.341 


87,662 
241,489 

15,060 
32,885 


9,304  29,911 

80,074  I  102,720 

110,536  I  116,231 

53,293  44,231 


1,810 
8,878 
28,028 
57,008 
45,400 
19,787 
67,008 
73,603 
35,367 
222,422 
11,676 


7,332 

9,464 
33,822 
64,334 
36,703 

8,347 

71,039 

90,090 

40,6CC 

189,796 

8,145 
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Imports  of  Kaw  Matkrials  for  Nqn-Tkxtilk 
iNPUSTrtiKS  FOR  MoNTH  KNniNG  .SlsT  .TuLY — confinucd. 


ExFOBTB  OF  Metals  (othbb  than  Machinery)  foe 

Month  ending  .'Ust  .Illy. 


Articles. 

Quantities. 

Values. 

1892. 

1898. 

1898. 

1893. 

NV<H>d :- 

286,707 

785,462 

18,762 

3,828 

250,057 

809,514 

19,384 

2,628 

£ 

622,210 

& 
-in.170.1 

1,742,339     1,652,.360 
54,674         S'2.r,lfi 

MaliORany Tons 

Other  articles. . .  .Value  £ 

Total  value 

.32,152 
739.573 

19.620 
816,800 

•• 

4,311,399     4.282,287 

Ucsides  the  above,  drugs  to  the  value  of  68,482^  were  imported, 
as  against  45,1382.  in  Jiiiy  189'i, 


Imports  of  Chemicals  and  Dyestuffs  fob  Month 
ENDING  3  1st  July. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

£ 

£ 

Mkali Cwt. 

1,425 
37,508 

8,0G1 
45,513 

2,077 
18,247 

6,840 

Bark  (tanners',  4c.)    „ 

20,298 

Brimstone „ 

42,794 

74,948 

11,416 

18,083 

Chemicals Value  £ 

.. 

.. 

118.902 

107,524 

Cochinsal   Cwt. 

210 

59 

1.259 

380 

Cutch  and  gambier  Tons 

2,302 

1,725 

48,406 

36,692 

Dyes  :— 
Aniline Value  £ 

.. 

18,111 

15.026 

Alizarin „ 

.. 

.. 

20,541 

26,923 

Other , 

.. 

.. 

1,959 

629 

Indigo  Cwt. 

],323 

376 

21,932 

6,.396 

Nitrate  of  potash  .      „ 

26,495 

16,388 

23.347 

14,1.36 

1,332 

3,169 

18,159 
108,361 

41,671 

Other  articles. . .  Value  £ 

126,960 

Total  value  of  chemicals 

..             412,717 

421,558 

Exports  of  Drugs  and  Chemicals  for  Month  ending 
31st  July. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

363,819 
107,000 
29,316 

352,568 

122,978 

32,824 

£               £ 

136,900        120,471 

41,438          50,380 
148,862  :     173.235 

72.339  ;       73,507 
196,871  !     225,074 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Value£ 

Other  articles ...       „ 

Total  value  .......••. 

•• 

•• 

1 
596410  1     tiAf> acn 

Articles. 

Quantities. 

Values. 

1892. 

1893. 

'  1892. 

1893. 

9,151          nam 

£ 

37,602 

202,826 

75.098 

49,475 

170,557 

100,188 

1,762.184 

63.537 

25,730 

25.906 

3«.0l?7 

£ 

42,J533 

160,104 
77,06t 
51,621 

175,18.1. 

108.869 
1,872,005 
38,720 
24,264 
77,.305 
65,517 

Copper  :— 
Unwrought 

Wrought „ 

Mixed  metal 

Hardware Value  £ 

Implements 

Iron  and  steel. ....  Tons 

Lead , 

Plated  wares...  Value  £ 

Tel^p:tiph  wires        „ 

Tin Cwt. 

82,568 
25,146 
19,741 

221,894 
5,473 

7,190 

67,197 
26,935 
22,174 

276,209 
3,632 

11.651 

15,114          14,552          14,558 
84,574 

12,527 

Other  articles  . .  Value  £ 

63,463 

Total  value  ......... 

1         ..         1  2.648..308 

2,769,170 

Exports  of  Miscellaneous  Articles  for  Month 
ENDING  31st  July. 


Articles 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Gunpowder.... 

.     Lb. 

513,400 

662,100 

£ 

14,944 

£ 

15,148 

Military  stores. 

Value  £ 

.. 

.. 

54,199 

119,611 

Candles 

.    Lb. 

1,300,400 

1,508,300 

24,259 

27,558 

Caoutchouc .... 

.  Value  £ 

.. 

.. 

105,245 

94,343 

.   Tons 
Value  £ 

51,029 

42,574 

93,721 

88,187 

71,954 

Products  of  coal 

83,789 

Earthenware  . . 

>, 

.. 

.. 

165,883 

164,661 

Stoneware 

„ 

.. 

.. 

10,773 

12,362 

Glass  :— 
Plate 

..Sq.Ft. 
..    Cwt. 

199,498 

7,113 

70,085 

19,965 

171.830 

7,765 

50,276 

19,768 

12,050 
18,984 
33,607 

15,824 

P,6t2 

Flint 

18,933 

Bottles 

24,898 

Other  kinds.. 

14,024 

Leather  :— 
Unwrought . . 

•      i» 

10,868 

10,574 

110,133 

104,047 

Wrought  .... 

Value  £ 

.. 

.. 

24,805 

26,737 

.   Tons 
Sq.  Yds. 

4,198 
1,172,900 

5,513 
1,527,900 

83,440 
53.64a 

120,111 

Floorcloth 

64,570 

Painters'  materials  Val.  £ 

.. 

.. 

124,777 

120,401 

.    Cwt. 
.    Tons 
.   Cwt. 

74,173 
4,194 

43,989 

79,054 
3,533 

51,290 

125,040 
28,210 
46,683 

123,728 

l^Aora 

21,969 

52,7.')6 

•• 

•• 

t 
2,378,790  1 

2,457,727 
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iHmiti)Ip  ^attnt  iist* 

♦  Tho  dates  given  are  the  dates  of  the  Official  Journals  in 
Avhieh  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspectiou  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

13,929.  A.  Miiller.  An  improved  valve  for  gases  and 
liquids  under  high  pressure.     July  18. 

13,975.  T.  Hydes.  Improvements  in  apparatus  for  the 
purifieation  of  furnace  gases.     July  19. 

14,493.  F.  W.  Scott,  E.  G.  Scott,  and  F.  W.  Scott,  jun. 
Improvements  in  evaporating  or  concentrating  apparatus. 
July  27. 

14,516.  A.  F.  W.  Kreinsen.  Improvements  in  and  con- 
nected Avith  electric  furnaces.  Complete  Specification. 
July  28. 

14,698.  T.  G.  Webb.  Improvements  in  apparatus  for 
the  concentration  of  sulphuric  acid  and  other  liquids. 
August  1. 

14,840.  M.  Julien.  Apparatus  for  effecting  the  intimate 
mixture  of  liquids,  semi-liquids,  or  liquefied  matters. 
August  2. 

14,900.  E.  C.  Buik.  Improvements  in  apparatus  for 
absorbing  gases.     August  3. 

14,902.  J.  Kreraer.  Actinometer  and  method  of 
measuring  the  chemical  effect  of  light.  Comi>letc  Specifi- 
cation.    August  3. 

14,967.  J.  B.  Trondle.  Apparatus  for  sterilising  beer. 
Mine,  and  other  liquids  under  pressure.  Complete  Specifi- 
cation.    August  4. 

15,209.  K.  E.  Ebert  and  J.  A.  Wentzel.  Improvements 
in  machines  for  compressing  gases  and  the  like.    August  9. 

CoMPLETK  Specifications  Accepted.* 
1892. 

14,672.  W.  McGuffin  Greaves.  Improved  methods  for 
supplying  air  to  furnaces,  and  apparatus  therefor.  August  9. 

16,031.  G.  H.  Biddies  and  J.  Hewes.  A  new  or 
improved  furnace  for  burning  town  or  other  refuse. 
July  26. 

16,726.  E.  Theisen.  Method  of  and  apparatus  for  pro- 
ducing intimate  frictional  action  between  liquids  and  gases 
or  vapours,  b}-  means  of  centrifugal  force,  for  effecting 
either  the  evaporation  of  the  liquids  of  the  interchange  of 
temperature  between  the  liquids  and  gases,  or  the  mixing 
of  the  gases  with,  or  their  separation  from,  other  liquids. 
August  9 

1 7,824.  W.  Mather.     See  Class  YII. 

1893. 

10,585.  C.  W.  Bildt.  Feed  device  for  gas  producers. 
July  26. 

10,762.  H.  Birkbcck. — From  H.  C.  Michell.  A  new  or 
improved  heat  non-conducting  composition.     August  16. 

12,037.  J.  W.  Mackenzie. — From  J.  Beuguc.  Improve- 
ments in  the  method  of  closing  and  in  the  construction  of 
receptacles  for  the  reception  of  chloride  of  eth^l  or  methyl, 
or  other  similar  liquid.     July  26. 

12.120.  M.  Wanner.  Improved  process  of  refrigeration 
and  improved  refrigerating  apparatus.     July  26. 

12.121.  M.  Wanner.  Improvements  in  the  process  of 
refrigeration  and  refrigerating  apparatus.     August  2. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

13,890.  J.  Ilamer.  An  improved  petroleum  fire-lighter. 
Complete  Specification.     July  18. 

14,219.  S.  A.  Johnson.  Improvements  in  the  use  or 
employment  of  hydrocarbon  or  other  suitable  oils  for  the 
purpose  of  burning  same  in  firegrates,  stoves,  ranges, 
furnaces,  or  the  like  for  heating,  cooking,  and  such  like  or 
other  purposes.     July  22. 

14,378.  G.  V.  Priestley.  Improvements  in  compressed 
fuel.     July  26. 

14,522.  A.  Farinetti  and  A.  Parietti.  Improved  means 
and  apparatus  for  producing  air  gas  from  liquid  hydro- 
carbons.    July  28. 

14,545.  J.  Smith.  Improvements  in  the  production  of 
illuminating  gas.     July  28. 

14.782.  J.  Smith  and  W.  H.  R.  Saunders.  A  new  or 
improved  method  of  making  fuel.     August  2. 

14.783.  F.  S  Cripps.  Improvements  in  washers  for  the 
extraction  of  tar,  ammonia,  carbonic  acid,  and  sulphuretted 
hydrogen  from  coal  gas.     August  2. 

14,918.  Erin's  Oxj-gen  Co.,  Lim.,  and  K.  S.  Murray. 
Improvements  in  or  connected  with  the  production  of 
oxygen  from  atmospheric  air  and  apparatus  to  be  employed 
therein.     August  3. 

14.948.  J.  Cuninghame  and  .T.  Addie.  Improvements  in 
the  treatment  of  blast  furnace,  producer,  and  illuminating 
gas  for  obtaining  cyanides  therefrom.     August  4. 

15,138.  J.  Schlesinger.  Coking  chamber  with  entirely  or 
partly  inclined  bottom -surface  for  furnaces  with  automatic 
feeding  device.     August  8. 

15,174.  S.  W.  Van  Syckel.  Improvements  in  apparatus 
for  the  manufacture  of  gas.  Complete  Specification. 
August  8. 

15,193.  II.  S.  Goate.     A  gas  purifier.     August  8. 

15,207.  W.  Cunliffe.  Improvements  in  the  carburcttiug 
of  gas  or  air,  &c.     August  9. 

15,305.  E.  Middleton.  An  improved  process  of  mixing 
materials  for  making  blocks  or  briquettes  for  fuel,  or  smelt- 
ing, and  analogous  purposes.     August  11. 

Complete  Specifications  Accepted. 
1892. 

15,925.  J.  J.  Hood  and  A.  G.  Salamon.  Purification  of 
coal  gas.     August  9. 

17,394.  H.  E.  Newton.  From  R.  N.  Oakman,  jun. 
Improved  apparatus  for  the  manufacture  of  illuminating 
gas.     August  9. 

1893. 

2161.  L.  E.  Miller  and  M.W.Woods.  Heating  liquids 
by  electricity.     August  9. 

6324.  A.  G.  Glasgow.  Improvements  relating  to  appa- 
ratus for  the  manufiicture  of  water-gas.     July  26. 

7625.  D.  Westlake.  Improvements  in  machinery  or 
apparatus  for  moulding  artificial  fuel  or  other  materials. 
July  26. 

10,190.  J.  Lee  and  8.  Lancaster.  Apparatus  for  pro- 
ducing an  atmospheric  or  Eunsen  smokeless  fiamc  from 
liquid  hydi'ocarbons  as  fuel.     August  16. 

11,103.  W.  L.  Teter  and  H.  L.  Webster.  Improvements 
relating  to  the  generation  of  heat  by  the  combustion  of  fuel, 
and  to  apparatus  therefor.     August  2. 

12,990.  G.  AVinstanley.  Apparatus  employed  in  the 
manufacture  of  gas.     August  16. 
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III.— DKSTltUCTlVK  DISTILLATION,  TAll 
PEODUCTS,  Etc. 

Application. 

N.lM'.l.    It.  G.  lU'iiiiitt.     A   now  inctlKxl  of  oxiilisiiij^r  1111(1 
•lildiiniilinj,'  antliiacfiiu.     .July  i32. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

i;j,s:{:{.  C.  D.  Abel.  From  The  Actien  Gessellschaft  fiir 
Aiiiliii  Fftbrikiitioii,  (icniiany.  Manufacture  of  monlaut- 
(lyeiiij?  eolonriiiij  iiiattens.     .Inly  17. 

11,014.  J.  V.  .lohiisoii.— From  The  IJadische  Aiiiliii  iintl 
Sixla  Fabrik,  CJenuany.  The  manufacture  ami  prodnctiju 
of  new  basic  colouring  matters.     July  19. 

14,089.  H.  Goebel.     See  Class  XL 

14,207.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  the 
production  of  colouring  matters  from  meta-amidopheuol- 
phthaleines.     July  22. 

14,208. 0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  the 
application  of  phthaleine  colouring  matters  of  the  eosine 
and  rhodamiue  series  to  the  printing  of  fabrics.     July  22. 

14,345.  H.  E.  Newton.— From  The  F'arbenfabriken  vor- 
mals F.  Bayer  and  Co.,  Germany.  Improvements  in  the 
manufacture  or  production  of  colouring  matters  derived 
from  anthraquinone.     July  25. 

1 4,67 1.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  the 
production  of  green  and  blueish-green  colouring  matters. 
July  31. 

14,678.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  F'abrik,  Germany.  The  manufacture  and  production 
of  new  amido-sulpho  acid,  and  of  new  azo  dves  therefrom. 
July  31. 

14,895.  C.  D.  Abel.  From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation,  Germany.  Improvements  in  the  manu- 
facture of  colouring  matters.     Angust  3. 

14,982.  A.  J.  Boult.  From  E.  Frohlich.  Process  for 
the  preparation  of  iodo  compounds  of  the  phenol  series  of 
the  aromatic  oxycarbon  acids  with  pyrrol.  Complete 
Specification.     August  4. 

15,045.  H.  E.  Newton. — From  The  F^arbenfabriken  vor- 
mals F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  dyestuffs.     August  5. 

15,080.  H.  H.  Lake.  From  ilessrs.  Wirth  and  Co., 
agents  for  A.  Leonhardt  and  Co.,  Germany.  Improvements 
in  the  manufacture  of  colouring  matters.     August  5. 

15,223.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  Improvements  in 
the  manufacture  or  production  of  naphthylamine  sulpho 
acids.     August  9. 

15,269.  H.  E.  Newton. — From  The  F'arbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  amido-naphtholsulpho  acids  and  colouring 
matters  therefrom.     August  10. 

15.327.  O.  Imray. — F'rom  The  Farbwerke  vormals  Meister, 
Lucius  and  Briining,  Germany.  Production  of  para-ethoxy 
and  of  para-methoxy-phenyl-succiuimides.     August  11. 

15.328.  O.  Imray. — From  The  Farbwerke  vormals  Meister 
Lucius  and  Briining,  Germany.  Improvements  in  the  pro- 
duction of  iodo-derivatives  of  the  succinunide  and  of  sub- 
stituted succinimides.     August  11. 

15,404.  G.  Tobias.  Preparation  of  a  new  /S-naphthyla- 
minesulphonic  acid  by  means  of  the  salts  of  ^-naphthyla- 
mine  and  /8-naphthylsulfamiu  acid.     August  12. 


COMI'LKTE   SpEC/FICATIONH    AcCKPTED. 


1892. 
I1,72H      II.    K.     Newton. —  From    The    Farbenfabriken 
vormals  F.  Bayer  and  Co.     Improvetnents   in  or  connecte<l 
witli  the  manufacture   or  production  of  colouring  matterH. 
August  9.  " 

15,05G.  IL  E.  Newton. —  From  the  Farbenfabriken 
vormals  I.  Hayer  and  Co.  Manufacture  of  dyestuffs. 
August  9.  '' 

15,386.  Head,  IloUiday,  and  Sons,  and  K.  B  Klbcll 
Improvements  in  the  manufacture  of  azo  colouring  matt.rs 
and  of  materials  for  the  same.     August  9. 

15,692.  J.  R.  Geigy.  Production  of  two  i.someric  disuli.ho 
acids  of  para-amidophenol  and  violet  -  black  dye  stutVs 
obtamed  therefrom.     August  2. 

16,815.  H.  E.  Newton.— From  The  Farbenfabriken 
vormals  F .  Bayer  and  Co.  The  manufaetuie  or  i)ro(liictioa 
of  new  basic  colouring  matters.     August  2. 

17,147.  H.  Willcox.— From  F.  von  Heyden.  Manulac- 
ture  ot  chloro-para-oxy-benzoic  acids.     July  26. 

17.673.  H.  £.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  the  manufac- 
ture or  production  of  dyestuffs.     August  9. 

17.674.  11.  E.  Newton.  —  From  the  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  tlie  manufac- 
ture or  production  of  colouring  matters  derived  from 
anthraquinone.     August  9. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

13,921.  F.Walton.  Improvements  in  apparatus  for  the 
manufacture  of  mosaic  floor-cloth.     July  18. 

14,551.  G.  McTear.  Improvements  in  the  manufacture 
of  flax  or  vegetable  fibre  rooliug.     July  28. 

15,357.  J.  F.  Coates.  Improvements  connected  with  the 
printing  of  fabrics  such  as  oil  cloths,  linoleum,  and  other 
like  flexible  substances.     August  12. 


COMPLBTB  SpECIFICATION.S   ACCEPTED. 


17,055.  I). 
August  2. 


Donald. 


1892. 

Manufacture 

1893. 


of    jute     yarns. 


10,863.  F.  Devise.  Improvements  in  and  in  the  manu- 
facture of  waterproof  felt.     July  26. 

14,433,  R.  J.  IJrquhart. — From  E.  R,  Lagerie.  Improve- 
ments in  the  method  of  and  apparatus  for  extracting  suint 
or  yolk  from  wool.     August  9. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

13,902.  E.  Gessler.  A  new  or  improved  apparatus  for 
the  treatment  of  textile  fabrics  or  yarns  or  the  like  with 
dyeing  fluids  or  vapours.     Complete  Specification.     July  18. 

14,154.  J.  O.  Obermaier.  Improvements  in  or  relating 
to  dyeing  apparatus.     July  21. 

14,574.  J.  Kristen.     See  Class  XIV, 

14,656.  W.  Hadfield,  J.  J.  Sumner,  and  H.  Hadfield. 
Improvements  in  and  in  apparatus  for  printin'^  fabrics 
.July  31. 
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14,790.  A.  K.  Donisthorpe  and  G.  White.  Improve- 
ments in  the  dyeing  of  yarn.     August  2. 

15,028.  J.  Clapham,  J.  Picard,  C.  Villedieu,  and  W.  W. 
L.  Lishman.  Improvements  in  the  means  and  method  of 
preparing  vegetable  and  animal  fibres,  fabrics,  or  piece 
goods  for  the  reception  of  aniline  black.     August  5. 

15,083.  H.  H.  Lake. — From  E.  Michaelis  &  Co.,  Germany. 
An  improved  process  for  dyeing  textile  materials.    August  5. 

15,085.  H.  Gardner.— From  C.  P.  Andersen,  Denmark. 
Improved  means  for  cleaning,  mordanting,  and  dyeing 
fabrics  and  tissues.     Complete  Specification.     August  5. 

15,326.  O.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,  Germany.  Improvements 
in  the  process  for  producing  fast  colours  from  direct  dyes 
on  cotton.     August  11. 

Complete  Specifications  Accepted. 

1892. 

15,310.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  dyeing 
■wool  and  woollen  fabrics  with  sulphonic  acids  of  alizarin 
colouring  matters.     August  9. 

19,359.  L.  Ettl.  A  new  or  improved  process  and  apparatus 
for  dyeing,  bleaching,  and  boiling  textile  material. 
August  2. 

1893. 

729.  C.  D.  Abel. — From  O.  Keferstein,  sen.,  O.  Keferstein, 
jun.,  and  Simeus  and  Halske.  Improvements  in  bleaching 
yarns,  piece  goods,  and  other  materials.     June  28. 

11,379.  J.  Wetter.— From  J.  D.  Riedel  &  Co.  Manu- 
facture of  aluminium  tannico-tartaricum.     August  2. 

11,634.  O.  P.  Amend.  Improved  process  of  producing 
a  fast  black  colour  on  fibrous  substances.     August  2. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

13,842.  T.  Chandelon.  New  process  for  the  preparation 
of  bi-calcic  phosphate  soluble  in  ammonic  citrate.     July  17. 

13,916.  T.  H.  Cobley.  Improvements  in  the  manufacture 
of  acetic  acid  and  the  recovery  or  utilisation  of  the  agent 
employed  therein.     July  18. 

13.927.  A.  Miiller.  An  apparatus  for  obtaining  carbonic 
acid.     July  18. 

13.928.  A.  Miiller.  A  method  of  and  apparatus  for 
effecting  the  absorption  of  carbonic  acid.     July  18. 

14,078.  M.  Schwab.  Improvements  in  the  method  of 
dealing  with  noxious  liquid  produced  in  the  manufacture  of 
sulphate  of  ammonia,  and  in  apparatus  for  that  purpo.se. 
July  20. 

14,407.  A.  K.  Huntington.  An  improved  manufacture 
of  compounds  of  iron  with  fatty  acids.     July  26. 

14,948.  J.  Cuninghane  and  J.  Addie.     See  Class  II. 

15,218.  Carl  von  Grabowski.  Improvements  in  the  process 
and  apparatus  for  the  recovery  from  sulphate  lyes  or 
liquor  of  sulphuric  acid  free  from  arsenic  and  antimony. 
Complete  Specification.     August  9. 

Complete  Specification  Accepted. 
1892. 

14,607.  H.  H.  Lake.  From  J.  H.  C.  Behnke  and  The 
Chemische  Fabrik  Billwarder.  Improvements  in  the  pro- 
duction of  carbonic  acid  gas.     July  26. 

15,346.  F.  Bale.  Improvements  in  obtaining  ammonia- 
hydrochloric  acid,  and  chlorine  from  ammonium  chloride, 
also  in  obtaining  chlorine  from  hydrochloric  acid,  and  in 
the  apparatus  used.     August  2. 


16,757.  J.  Rice.  Improvements  in  or  relating  to  the 
manufacture  of  sulphuric  acid.     August  16. 

16.873.  C.  L.  C.  Berton.  Improvements  in  the  process 
of  precipitating  oxide  of  tin  from  solutions. 

16.874.  C.  L.  C.  Berton.  Improved  process  for  the 
precipitation  of  tin  from  acid  solutions  containing  same 
with  other  metals.     July  26. 

17,824.  W.  Mather.  Improvements  in  the  dehydration 
of  ammonia  and  other  volatile  hquids,  vapours,  or  gases, 
and  in  apparatus  therefor.     August  2. 

1893. 

543.  J.  E.  Fuller.  Improvements  in  and  relating  to 
combined  ammonia  distilling  and  refrigerating  apparatus. 
July  19. 

544.  D.  Branson,  R.  D.  Thornburg,  and  J.  E.  Starr. 
Improvements  in  and  relating  to  a  system  of  underground 
distribution  and  recovery  of  anhydrous  ammonia.     July  19. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

13,812.  J.  Teggin.     Improved  appliances  for  supporting 
china  and  earthenware  cups  whilst  being  fired.     July  17. 

13,838.  W.  Knapp.     A   process   for   the   production   of 
coloured  pictures,  writing,  and  the  like  on  glass,  porcelain, 
and  enamel.     Complete  Specification.     July  17. 
-   15,178.  R.  S.  Brownlow.     Improvements  in   the   manu- 
facture of  earthenware  taps.     August  9. 

15,179.  R.  S.  Brownlow.     Improvements  in   the   manu- 
facture of  earthenware  taps.     August  9. 

15,365.  H.  Bourne  and  T.  Garner.     An  improved  method 
of  decorating  ceramic  ware.     August  12. 


Complete  Specification  Accepted. 

1892. 

13,355.  F.  Ohm.  Improvements  in  the  means  or  materials 
for  decorating,  colouring,  and  enamelling  glass,  earthen- 
ware, and  metals.     July  26. 


IX. 


-BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 


13,807.  C.  Musker  and  A.  Musker.  Improvements  in  or 
connected  with  machinery  for  making  blocks,  slabs,  or 
articles  of  artificial  stone  and  other  material.     July  17. 

14,429.  A.  H.  Perkins.  Improvements  relating  to  the 
repair  of  asphalt  pavements,  and  to  apparatus  therefor. 
July  26. 

14,437.  J.  Nash.  Improvements  in  the  manufacture  of 
bricks  and  tiles,  and  the  preparation  of  clay  and  other 
ingredients  for  same.     July  27. 

15,008.  H.Stanton.  Improvement  in  fire-resisting  floors. 
Complete  Specification.     August  5. 

Complete  Specifications  Accepted. 

1892. 

10,010.  J.  Hoyle.  Apparatus  for  purifying  and  grinding 
the  residue  of  Portland  cement  and  other  material. 
August  2. 

lOjOlOrt.  J.  Hoyle.  Improvements  in  apparatus  for 
purifying  and  grinding  the  residue  of  Portland  cement. 
August  2. 
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1893. 

508.  J.  C  lilooinfield.     Miiiiufacture  of  plaster.     July2G. 

8N2.  K.  A.  U.  Aveimriiis.  Iinpruveincntrt  in  aiul  coii- 
iiecto<l  with  moulding  boxes  for  the  nmiiiifucturc  of  artiticial 
Huiidstuiie.     Augu.st  <J. 

12,jS4.  1'.  liilstcin.  Manufacture  of  tircproof  plates  or 
slabs.     August  'J. 


X.— METALLURGY,  MINING,  Etc. 

Appucatioms. 

1.3, S47.  K.  A.  Hadfield.  Improvements  in  the  manu- 
facture of  what  is  known  as  manganese  steel.     July  17. 

14,229.  K.  J.  IJall  and  H.  C.  Jenkins.  Improvements  in 
the  use  of  the  metals  of  the  alkaline  earths,  and  of  their 
compounds.     July  24. 

14,62.3.  P.  Becker.— From  F.  Oettel,  Germany.  Process 
for  purifying  cement  copper  from  arsenic.     July  29. 

15,037.  S.  T.  Croasdell  and  H.  .1.  Hall.  Improvements  in 
the  manufacture  of  pig-iron.     August  5. 

15,049.  A.  Keynolds.  An  improvement  in  alloying  metals 
and  metalloids.     August  5. 

15,075.  M..  Fribourg.  Improvements  in  the  treatment 
of  ores,  particularly  those  of  the  precious  metals. 
August  5. 

15,117.  R.  Howarth.  Improvements  in  the  manufacture 
of  metallic  alloys  or  compounds.     August  8. 

15,152.  E.  C.  Broadwell.  Improvements  in  processes  of 
coating  metals  with  aluminium  or  its  diluent  alloys. 
August  8. 

15,184.  T.  Hampton.  Improvements  in  and  relating  to 
the  manufacture  of  armour  plates.     August  9. 

15,189.  A.  Lazenby.  An  improved  process  for  the 
manufacture  of  steel.     August  8. 

15,263.  J.  W.  Swan.  Improvements  in  the  production 
of  protective  coatings  of  iron  or  nickel,  or  both,  upon 
engraved  plates  or  other  metallic  surfaces.     August  10. 

15,358.  W.  Skaife.  Improvements  in  or  relating  to  the 
removal  and  recovery  of  the  fume  or  vapour  given  off 
from  the  baths  used  in  galvanising  metals.     August  12. 


CoMPLBTK  Specifications  Accepted. 

1892. 

8467.  H.  R.  Lewis  and  C.  Gelstharp.  Treatment  of  ores 
containing  blende  or  zinc  in  association  with  gold,  silver, 
lead,  copper,  antimony,  sulphur,  and  other  metals  or 
metalloids,  and  apparatus  therefor.     August  9. 

14,147.  F.  W.  Durham.  Extracting  gold  from  its  ores. 
August  9. 

15,444.  H.  H.  Lake. — From  G.  F.  Simonds.  Improve- 
ments relating  to  the  manufacture  of  steel,  and  to  furnaces 
therefor,  said  furnaces  being  applicable  for  other  uses. 
August  2. 

.     16,292.    O.    Nicolai    and    C.    Langenbach.       Soldering 
aluminium.     August  9. 

16,800.  J.  Strap.  A  process  for  recovering  copper  and 
nickel  from  ores  or  matters  containing  these  metals. 
August  2. 

16,891.  E.  Ruck  and  F.  N.  Raggatt.  Improvements  in 
0T  relating  to  the  smelting  of  zinc.     July  26. 

16,894.  J.  C.  ^lontgomerie  Improvements  in  the 
.extraction  of  gold  and  silver  from  ores  or  compounds 
'Containing  the  same.     July  26. 

17,081.  A.  Culley.    A  silver-plating  compound.  August  2. 


17,692.  K.  H.  Saniter.  Improvements  in  or  relating  to 
the  purification  of  iron  or  .sttel  from  sulphur.     August  2. 

17,825.  H.  Iniray.  From  La  Compagnie  Auonyme  de 
Forges  dc  (  hatillon  et  (  ommeiitry.  A  process  for  facilitating 
the  fusion  of  mild  steel  and  other  refractory  metals. 
July  26. 

1893. 

9817.  W.  R.  Ingalls  and  F.  Wyatt.  Improvements 
relating  to  the  treatment  of  complex  sulphide  ores. 
August  9. 

12,931.  C.  James  and  \V.  Griffiths.  Improvements  in 
the  construction  of  metallurgical  furnaces.     August  9. 

13,117.  A.  Sternberg  and  .\.  Duetsch.  Improvements  in 
and  connected  with  the  production  of  chromium,  manganese, 
molyMenum,  titanium,  tungsten,  and  similar  metals  from 
their  alkaline  and  alkaline  earth  compounds.     .Vugust  9. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applicationf. 

16,335i.  E.  M.  Harrison.  Improvements  in  magneto- 
electric  generators.  Complete  Specification.  Filed  29  July. 
Date  claimed  13  September  1892. 

13,858.  A.  Heil.  A  galvanic  element.  Complete  Speci- 
fication.   July  17. 

13,911.  W.  P.  Thompson.  From  C.  L.  Coffin,  United 
States.  An  improved  method  of  and  apparatus  for  heating, 
welding,  or  working  metals  electrically.  Complete  Specifica- 
tion.    July  18. 

14,012.  H.Bonner.  Improvements  in  electric  batteries. 
July  19. 

14,056.  W.  H.  Longsdorf.  Improvements  in  electrolytes 
for  primary  batteries.     July  20. 

14,089.  H.  Goebel.  Improvements  relating  to  the  manu- 
facture of  Paris  blue  or  Berlin  blue  and  of  Berlin  green  by 
electrolysis,  and  to  apparatus  chiefly  designed  for  use  in 
such  manufacture.     Complete  Specification.     July  20. 

14.130.  J.  Hargreaves  and  T.  Bird.  Improvements  in 
the  electrolysis  of  iodides,  bromides,  nitrates,  and  other  salts. 
July  21. 

14.131.  J.  Hargreaves  and  T.  Bird.  Improvements  in 
the  electrolysis  of  chlorides,  iodides,  bromides,  nitrates,  and 
other  salts,  and  in  apparatus  therefor.     July  21. 

14,259.  W.  Lowrie.  Improvements  in  dynamo-electric 
machines.     July  24. 

14,315.  C.  W.  A.  Hertel.  Improvements  in  galvanic 
elements.     Complete  Specification.     July  25. 

14,505.  L.  Voltmer.  A  process  and  apparatus  for  obtain- 
ing pure  metallic  manganese  by  electrolysis.     July  28. 

14,534.  H.  C.  F.  Stormer.  A  cathode  for  electrolysis. 
July  28. 

14,628.  F.  Hurter.  Improvements  in  or  connected  with 
cells  or  batteries  for  use  in  electrolysis.     July  29. 

14,910.  P.  Jensen.  From  A.  Sinding-Larsen,  Norway. 
A  method  of  and  apparatus  for  electrolytical  decomposition 
while  using  quicksilver  as  cathode.  Complete  Specification. 
August  3. 

15,257.  S.Marcus.  Improvements  in  and  connected  with 
galvanic  batteries.     Complete  Specification.      August  10. 

15,264.  P.  Marino.  Improvements  in  plating  metallic 
surfaces  and  also  prepared  surfaces  of  non-conducting  sub- 
stances by  electro  chemical  deposition.  Complete  Specifi- 
cation.    August  10. 

15,355.  H.  S.  P^'ne  and  R.  Thompson.  An  improved 
electric  battery.     August  12. 


734 


THE  JOURNAIi  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [Aug.  31.  isss. 


15,396.  F.  Hurler.  Improvements  in  or  connected  with 
apparatus  for  the  manufacture  of  chlorate  of  potash  by 
electrolysis.     August  12. 

Complete  Specifications  Accepted. 
1892. 

14,658.  A.  J.  Smith.  Improvements  relating  to  electric 
accumulators  or  secondary  batteries,  and  to  the  manufacture 
of  plates  or  electrodes  therefor.     August  9. 

15,113.  J.  P.  Roubertie,  V.  Lapeyse,  and  U.  Grenier. 
Manufacture  of  caustic  soda  and  potash,  and  hydrochloric 
acid,  by  electrolytic  treatment  of  chloride  of  sodium  and 
chloride  of  potassium,  and  apparatus  for  this  purpose. 
July  26. 

15,793.  C.  G.  P.  de  Laval.  Method  of  smelting  or  over- 
heating iron  or  other  metals  by  means  of  electricity. 
August  16. 

16,866.  A  Miiller.  Improvements  in  electrode-plates 
for  secondary  batteries.     August  16. 

16.892.  D.  Tommasi.  Process  and  appaiatus  for  the 
extraction,  separation,  and  refining  of  metals  by  electrolysis. 
July  26. 

16.893.  D.  Tommasi.  Process  and  apparatus  for  the 
extraction,  separation,  and  refining  of  metals  by  electrolysis. 
July  26. 

17,246.  T.  J.  D.  Rawlins.  Improvements  in  or  connected 
with  electric  primary  batteries.     August  2. 

17,922.  F.  King  and  E.  Clark.  Secondary  batteries. 
August  9. 

18,037.  W.  C.  Mountain.  Improvements  in  electric 
welding  apparatus.     August  16. 

24,127.  F.  King.     Secondary  batteries.     August  9. 


1893. 

From  C.  L 


.  Coffin, 
welding 


11,578.     W.  P.  Thompson 
or    improved    method     of     electrically 
July  26. 

13,408.  J.  H.  Mason  and  A  van  Derwerkeu 
ments  in  electric  batteries.     August  16. 


A  uesv 
metals. 

Improve- 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

14,188.  D.  D.  Brown.     Grease.     July  22. 

15,259.  J.  Trabert.  Improvements  in  iJie  manufacture  of 
soap.     August  10. 

Complete  Specifications  Accepted. 

1892. 

10,767.  W.  Mills.  Improvements  in  and  relating  to  the 
recovery  of  soap  and  suint  from  wool  grease.     July  26. 

1893. 

8740.  W.  J.  Fraser  and  T.  C.  Palmer.  Improvements  in 
tallow  melting  or  rendering.     July  26. 

12,116.  E.  W.  Stanton.  Improveuu^nts  in  naphtha  soap 
and  iu  the  method  of,  and  apparatus  for,  producing  such  a 
soap.     .luly  26. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

13,925.  A.  Beck.  An  improved  lacquer.  Complete 
Specification.     July  18. 

14,970.  H.  W.  Langbeck.  Improvements  in  the  manu- 
facture of  materials  for  indelibly  marking  paper  and  fabrics. 
August  4. 

1892. 

16,184.  P.  Bronner.  Process  for  the  manufacture  of 
oxide  of  lead  and  of  white  lead  from  crude  sulphate  of  lead. 
August  16. 

1893. 

2626.  M.  Becker.  Process  for  producing  a  fundamental 
mass  from  which  varnish  aad  similar  coatings  may  be  made. 
July  26. 

7500.  J.  \V.  F.  Alber.     An  improveil  enamel.     July  26. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

14,491.  E.  S.  Spencer.  Improvements  in  the  manufacture 
of  gelatine.     July  28. 

14,574.  J.  Kristen.  Improvements  in  and  connected  with 
leather-dyeing  apparatus  or  machines.     July  29. 

14.825.  M.  Cohen. — From  Messrs.  Bell ack  and  Friedrich, 
Austria.  An  improved  process  for  making  a  vegetable 
odourless  size  or  glue.     August  2. 

14.826.  M.  Cohen. — From  Messrs.  Bellaek  and  Friedrich, 
Austria.  An  improved  process  of  making  liquid  glue  free 
from  disagreeable  smell.     August  2. 

Complete  Specification  Accbftbd. 

1892. 

20,677.  M.  Heftier  and  G.  Benard.  Improvements  in  or 
relating  to  the  extraction  of  tanning  and  dyeing  materials. 
August  9. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

14,086.  J.  Y.  Johnson. — From  J.  E.  Pellegrini,  Spain. 
Improvements  in  the  manufacture  of  sugar,  and  iu  the 
apparatus  employed  therein.     July  20. 

14,394.  J.  N.  S.  Williams.  Improvements  in  defecating 
or  purifying  saccharine  liquids,  and  in  apparatus  therefor. 
Complete  Specification.     July  26. 

14,934.  J.  Littlewood.  A  new  and  improved  process 
of  compounding  ready  mixed,  liquid  starch  for  linen.   Aug.  4. 

15.300.  W.  Smith.— From  H.  Kidd,  New  South  Wales. 
Improvements  in  continuous  subsiding  or  settling  apparatus 
for  sugar-cane  juice.     Complete  Specification.     Aug  11. 

15.301.  W.  Smith.— From  H.  Kidd,  New  South  Wales. 
Improvements  in  machinery  for  forcibly  feeding  crushed 
or  shreaded  or  comminuted  sugar  cane  to  crushing  mills. 
Complete  Specification.     Aug.  11. 

15,304.  W.  Smith.— From  H.  Kidd,  New  South  Wales. 
Improvements  in  apparatus  for  treating  shreaded  or  commi- 
nuted sugar  canes  preparatorily  to  crushing.  Complete 
Specification.     Aug.  11. 
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COHFLETB   SpBCIPIOATION    AcCBPTBD. 

189:?. 

ll.Ol.T  1'.  lichaudy.  Improvonicnts  in  the  iirtificial 
ciM)liiig  of  syrup  for  tlio  raaiiufiicturc  of  rL-liiicMl  siigiir,  and 
iilijiiiratiis  tliiTefi)r.     July  '2fi. 


XVII.— HREWING,  WINES,  SPIRITS,  F.tc. 
Applications. 

14,120.  J.  E.  Johuson-.Tohnson.  Improvements  in  the 
manufacture  of  matenals  for  the  production  of  alcoholic  and 
non-alcoholic  beverages,  and  in  apparatus  therefor.  Com- 
plete Specification.     July  21. 

N,'280.  W.  Watson.  Improvements  in  and  relating  to  the 
tresUment  of  hops.     July  24. 

14,:?".'?.  K.  E.  Evans.  Improvements  in  .syrups,  extracts, 
wines,  beers,  mineral  waters,  and  other  liquids.     July  26. 

14,567.  W.  Uruce.  Improvements  in  the  manufacture  of 
yea.st.     July  29. 

14,967.  J.  R.  Trondle.     See  Class  I. 


Complete  SrEciFiCATiON.s  Accepted. 

1892. 

14,118.  E.  Korn.     A  novel  treatment  of  beers  to  adapt 
them  for  transport,  and  for  preservation  purposes.   August  9. 


1893. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A . — Chemistry  of  Foods. 


An  improved  method  of  and 
)r    sterilizing   milk   and  other 


14,2.52.  F.  A.  Kleemann. 
apparatus  for  pasteurizing 
fluids.     July  24. 

14,292.  H.  V.  Weyde.  Improvements  in  the  manufacture 
of  block  ice.     July  24. 

14,693.  G.  T.  H.  Roeske.  Improvement  in  the  method 
of  and  apparatus  for  purifying  water.     July  3 1 . 

14,894.  C.  Ekin  and  W.  H.  Thew.  Improvements  in  or 
relating  to  the  manufacture  or  preservation  of  condensed 
milk.     August  3. 

15,161.  W.  F.  E.  Casse.  Process  for  preserving  milk  and 
cream  for  a  length  of  time,  rendering  it  suitable  for  lengthy 
transit.     August  8. 

15,169.  H.  L.  Doulton  and  A.  W,  Manger.  Improvements 
in  and  relating  to  the  softening  and  purifying  of  water  and 
apparatus  therefor.     August  8. 

B. — Sanitary  Chemistry . 

14,245.  W.  Horsfall.  Improvements  in  furnaces  for  the 
destruction  of  town  refuse.  Complete  Specification. 
July  24. 

14,285.  G.  J.  Epstein.  Improvements  in  making  the 
air  antizymotic,  wholesome,  invigorating,  ozonising,  for 
dififcrent  purposes.     July  24. 


the    prei)aration   of 


8144.  C.  Rach.      Improvements 
wort  from  Indian  corn.     August  9. 

10,290.  M.  Wool.     Process  of  making  brandy  mash  and 
composition  for  same.     August  16. 

12,355.  J.  A.  Tilden.     Process  of  malting.     August  9. 


14,586.  A.  McDougall.  Improvements  in  covering  leiid 

surfaces  to  protect  water  and  other  portable  licjuids  from 

contamination    with    lead  dissolved  in   contact   therewith. 
July  29. 

14,642.  R.  C.  Tanner.  Improvements  in  the  treatment 
of  sewage  and  other  foid  waters.     July  31. 

14,716.  J.  Emmctt.  Improvements  in  the  treatment  of 
sewage  and  other  polluted  waters.     August  1 . 

14,801.  C.  A.  Rurghardt.  Improvements  in  and  in  tJio 
production  of  compositions  adapted  to  be  used  in  the 
treatment  of  sewage  and  other  foul  waters.     August  2. 

15,036.  F.  A.  Rlack.  An  apparatus  for  purifying, 
disinfecting,  and  deoderising  the  contents  of  sewers, 
drains,  cesspools  and  the  like.  Complete  Specification. 
August  5. 

C. — Disinfectants. 

14.411.  I.  S.  McDougall  and  J.  T.  McDougall.  Improve- 
ments in  fumigants.     .July  26. 

14.412.  I.  S.  McDougall  and  J.T.  McDougall.  Improve- 
ments in  the  production  of  insecticides.     July  26. 

14,903.  C.  T.  Kingzett.  Improvements  in  sulphur  candles 
or  fumigators.     August  3. 


Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1892. 

14,651.  A.  J.  M.  Bolanachi.  Improvements  in  or  relating 
to  the  treatment  of  milk,  cream,  and  various  food  materials 
and  in  apparatus  therefor.     August  16. 

B. — Sanitary  Chemistry. 

1892. 

17,302.  A.  P.  J.  Cotterell.  An  appliance  for  facilitating 
withdrawal  of  sludge  or  deposit  in  sewage  tanks,  applicable 
also  to  clarifying  water  and  other  liquids.     August  2. 


XrX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

13,837.  O.  Brauer.  Manufacture  of  waterproof  materials 
from  crude  cellulose  or  wood  pulp.     July  17. 

14,191.  J.  P.  Cornett.  Improvements  in  or  connected 
with  the  manufacture  of  pulp  for  paper  making.  Complete 
Specification.     July  22. 

14,504.  H.  E.  Cusack.  A  preparation  for  making  any 
paper  forgery-proof.     July  28. 

15,038.  E.  R.  Bailer.  A  method  of  making  cheques  and 
other  negotiable  documents  forgery-proof.     August  5. 

1.5,068.  L.  R.  Hennig.  A  method  of  treating  printed 
and  other  paper  to  remove  printing-ink  and  render  the 
material  suitable  for  re-manufacture.     August  5. 

15,180.  J.  B.  Howard. — From  E.  Fischer,  Germany. 
Improvements  in  appliances  for  moulding  and  shaping 
pasteboard.     Complete  Specification.     August  9. 

15,332.  W.  H.  Coldwell.  Improvements  in  apparatus 
used  in  the  manufacture  of  paper-pulp.     August  1 1 . 

15.399.  A.  Rutfin.  Improvement  in  the  manufacture  or 
treatment  of  cardboard  and  cards.     August  12. 
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XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Applications. 

14,075.  H.  Baum.  Improvements  relating  to  the 
production  of  halogen  isodithiosalicylic  acid.     July  20. 

CoMPLETK  Specification  Accepted. 
1892. 

14,716.  O.  Imray  from  the  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Improvements  in  the  production  of 
pyrazalone  derivatives.     July  26. 

14,881.  H.  E.  Newton. — Farbenfabriken  vormals  F. 
Bayer  &  Co.  The  manufacture  or  production  of  new 
chemical  compounds  containing  sulphur.     July  26. 

16,112.  H.  E.  Newton. — From  the  Farbenfabriken 
vormals  F.  Bayer  &  Co.  The  manufacture  of  iodine 
compounds.     July  26. 


1893. 

10,769.     J.   Y.   Johnson.     From 
provcments  in  purifying  saccharine. 


F.  von  Heyden. 
July  24. 


Im- 


XXI.— PHOTOGRAPHIC  PROCESSES  and 
MATERIALS. 

Applications. 

14,024.  F.  C.  D.  Beacham.  Improvements  in  or  relating 
to  colours  for  and  colouring  photographs  and  other 
articles.     July  20. 

15,383.  O.  Hellstern.  An  improved  process  and  com- 
bination of  ingredients  for  the  formation  and  transfer  of 
photographic  images.     August  12. 


Complete  Specifications  Accepted. 

1892. 

17,766.  R.  G.  Williams.  Improvements  in  photographic 
developing  solutions.     August  9. 

22,576.  J.  Hauff.  The  employment  of  diamido-dioxy- 
benzol  in  combination  with  sulphides  of  the  alkalis  for 
developing  the  latent  image  in  layers  containing  halogen 
silver  for  photographic  purposes.    July  26. 

1893. 

12,304.  F.  W.  Edwards  and  H.  Ramson.  An  improve- 
ment in  the  manufacture  of  sensitive  plates  or  films  for 
photographic  purposes.     July  26. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Application. 
14,726.  J.   Clark.     Improvements   in   exploder  for   tor- 
pedoes.    Complete  Specification.     August  1. 

Complete  Specifications  Accepted. 

1893. 

8226.  G.  Pinder.  Improvements  in  or  connected  with 
ships'  rockets,  signal  lights,  Roman  candles,  and  other  fire- 
works.    July  26. 

12,168.  C.  M.  Bowman.  Manufacture  of  matches. 
July  26. 

12,401.  H.  H.  Lake. — From  F.  Krupp  and  Co.  Time 
fuses.     August  9. 


PATENT   UNCLASSIFIABLE. 

Application. 

14,274.  F.  Crane  and  J.  B.  B.  Wellington.  Improve- 
ments in  or  relating  to  the  manufacture  of  films  or  bands  of 
flexible  material.     Complete  Specification.     July  24. 
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the  Society's  printers  and  publishers,  to  whom  all  coimnu- 
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the  Society's  Journal  for  January  1883  in  saleable  con- 
dition. 
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Colefax,  Ur.  A.,  l/o  London;  26,  Ashgrove,  Brad.'^ord, 
Yorks. 
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Hopkins,  T.  J.,  l/o  Cradle  Bridge ;  Ivy  Cottage,  Staver- 
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Kellner,  Dr.  Wm.,  l/o  Clarendon  Villas ;  13,  Victoria 
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Howard,  Dr.  W.  Crewdson,  l/o  Stratford,  E. 
Pettigrew,  R.,  l/o  21,  Tichborue  Street,  Edgware  Road,  W. 
Roscow,  Jas.,  l/o  Birch  Vale,  via,  Stockport. 
Tomliuson,  G.  G.,  l/o  Valparaiso,  Chili. 
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Heaton,  Prof.  C.  W.,  Charing  Cross  Hospital,  W.C. 
]\Iilne,  Dr.  J.  M.,  Royal  Infirmary  School  of  ^ledicinc;, 
Glasgow. 

2,Iumford,  A.,  19,  St.  James'  Place,  Plymouth. 


(9I)it'jari). 


JAMES  M.  MILXE,  Ph.D., 

LEcxrREK  IN  Chemistry  to  the  Royal  Infirmary 

Medical  School,  Glasgow,  Member  of  the 

Society  of  Chemical  Industry. 

The  subject  of  this  notice  died  on  the  29th  of  August 
1893,  thus  leaving  vacant  a  post  he  has  held  as  Lecturer 
in  Chemistry  for  upwards  of  ten  years,  first  in  the 
Royal  Infirmary  Medical  School,  and  then  in  St.  Mungo's 
College,  where  the  Chair  of  Chemistry  was  committed 
to  him.  James  M.  Milne  commenced  about  twenty- 
five  years  ago  the  study  of  chemisiry  as  a  special  subject, 
and  he  added  to  his  Glasgow  training  in  the  Science 
also  a  subsequent  continental  training,  ultimately  taking 
his  Ph.D.  degree  in  Zurich.  Returning  home  from 
Zurich,  he  fitted  up  a  laboratory  in  Glasgow,  and 
commenced  practice  as  an  analytical  and  consulting 
chemist  in  that  city,  a  practice  he  maintained  to  the 
time  of  his  decease.  For  four  years  Dr.  Milne  acted  as 
one  of  the  examiners  in  chemistry  to  the  joint  faculties 
of  Glasgow  and  Edinburgh,  and  to  this  office  he  had 
been  re-elected  for  yet  another  period  of  four  years. 
He  was  also  Examiner  in  Chemistry  to  the  Glasgow 
Faculty  for  the  Diploma  in  Public  Health. 

Dr.  Milne  held  moreover  the  appointments  of  Public 
Analyst  for  the  county  of  Fife,  and  for  the  Burghs  of 
i^irdrie,  Ardrossan,  and  Irvine. — W.  S. 
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3curnal  antj  ^ateiif^  2.iterature» 


If  the  speed  of  re>  olutioD  be  increased  the  co-efficients  of 
potassium  chloride  and  sodium  nilrate  solutions  increrisc, 
whilst  those  of  sodium  chloride  and  ammonium  sulphate 
diminish. — A.  L.  S. 


Class.  PiiKO 

I, — General  Plant,  Ap;)aratus,  and  Machinery yS'.t 

II.— Fuel,  Gas.  and  LiRht    7t.-, 

III. — Destructive  Distilli'.f  ion,  Tar  Products,  Ac 717 

IV. — Colourin)?  Matters  and  Dj-cs   7 l.s 

v.— Textiles  :  Cotton,  Wool,  Silk,  ic 7n6 

VI.— D.veinp,    Calico    PrintinK,    Paper    Staining,   and 

Bleach  int? 75S 

VII.— Acids,  Alkalis,  and  Salts 7t;o 

Till.— Glass,  Pottery,  and  Karthenware 7tj3 

IX.— Building  Materials,  Clays,  Mortars  and  Cements. .  76t 

X.— Metallurgy 7i;i 

XI.— Electro-Chemist ry  and  Electro-Metallurgy  70s 

XII. — Fats,  Oils,  and  Soap  Manufacture 7Glt 

Xllt.— Paints,     Pigments,     Varnishes,     Resins,     India- 

Rubber,  kc 773 

XI  v.— Tanning,  Leather,  Glue,  ana  Size 774 

XV.— Manures,  &c — 

XVI.— Sugar,  Starch,  Gum,  &c 774 

XVII. — Brevving,  Wines,  Spirits,  4c 777 

XVIII.— Cheini.stry   of   Foods,   Sanitary   Chamistry,    and 

Disinfectants 77S 

XIX.— Paper,  Pasteboard,  &c 778 

XX.— Fine  Chemicals.  Alkaloids,  Essences,  and  Extracts  780 

XXI.— Photographic  Mat  erials  and  Processes 785 

XXII.— Explosives,  Matches,  &c 786 

XXIII. — Analytical  Chemistry 78iJ 


I.-GENEKAL  PLANT,  APPAEATJS.  AND 
MACHINEEY. 

Employment  of  Petroleum  as  a  Disincrustant  in  Germany. 
Journ.  des  Mines,  Aug.  17,  1S93. 

The  officials  of  the  Prussian  State  railways  have  for  several 
years  been  making  use  of  petroleum  in  order  to  remove 
the  incrustations  in  the  boilers  of  locomotives  and  Sxed 
machinery.  These  trials  have  been  so  satisfactory  that 
petroleum  is  now  used  in  every  case  where  the  incrustations 
are  not  too  hard  and  impermeable.  Petroleum  is  used 
after  washing  the  boiler  and  after  the  compartments  of  the 
latter  are  completely  dried ;  the  petroleum  is  applied  with 
the  aid  of  brushes,  or  injected  by  means  of  a  pump.  On 
some  occasions  an  attempt  has  been  made  to  make  use  of 
petroleum  before  the  water  in  the  boiler  has  been  removed. 
In  this  case  the  petroleum  spreads  unifcrmly  over  the 
whole  surface  of  the  water,  and  when  the  latter  is  allowed 
to  run  out  slowly  the  petroleum  fixes  itself  regularly-  in  the 
porous  incrustations,  which  absorb  it. 


A    Study    of    the    Filtration    of  Liquids.       P.   Deberain. 
Comptes  rend.  116,  1440—1441. 

If  porous  vessels  be  filled  with  liquids  and  rapidly  revolved 
the  liquids  filter  through  the  pores.  If  the  rapidity  with 
which  pure  water  passes  through  be  taken  as  unity,  then 
the  rapidity  of  filtration  of  other  liquids  is  as  follows  : — 

Sodium  chloride,  5  percent,  solution 1  'OiS 

Potassium  chloride,  5  per  cent,  solution 1'Ol.S 

Sodium  nitrate,  3  i)er  cent,  solution I'Ool 

Ammonium  sulph.ite,  5  per  cent,  solution. . .    O^aBS 

Alcohol  20= 0- 590 

Alcohol  40° O'oO 

Alcohol  90^ 0-67 

Milk 0-03 

The  rapiditj'  of  revolution  was  equivalent  to  a  pressure 
of  8 — 10  atmospheres. 


•  Any  of  these  siieeitications  may  be  obtained  by  post  by  remitting 
Stl. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


A  New  Sy.stcm   af  Water  Pnriftrdlion  for  .'<friiiit  linilcrs. 
\.  Gibault.     Hull,  de  la  Soc.  d'tncour.  7  [H(»],  4'Ji). 

TiiK  purification  of  the  feed-water  for  steam  boilers  may 
be  effected  in  three  different  ways  : — 

The  water  may  be  purified  by  chemical  precipitation 
before  entering  the  hoik  r.  Very  good  results  are  obtained 
in  this  manner,  but  these  processes  involve  considerable 
expense  and  careful  supervision. 

The  water  may  be  ftd  into  the  boiler  together  with  sr.ch 
substances  as  prevent  the  formation  of  adherent  scales. 

In  the  boiler,  vessels  or  reservoirs  may  be  prDvide<I,  in 
which  the  circulation  of  the  water  is  reduced  to  a  minimum, 
and  in  which  consequently  the  deposits  accumulate.  The 
only  drawback  of  this  arrangement  is  the  necessity  for 
fretjuent  stoppages  in  order  to  clean  these  vessels. 

The  new  purifier  is  one  of  the  last-named  class.  Iron 
tubes  A   of  12  cm.  diameter  (Fig.  1)  are  united  horizan- 

Fig.  1 . 


tally  and  vertically  by  bends  B.  The  length  of  these  tubes 
is  preferably  proportionate  to  the  length  of  the  boiler.  At 
least  two  or  three  of  them  ought  to  reach  above  the 
highest  level  of  the  water,  all  the  others  being  under  water. 
Each  tube  forms  part  of  a  horizontal  set  of  three  tubes, 
thus  forming  a  kind  of  worm  in  which  the  water  circu- 
lates with  the  greatest  ease.  The  apparatus  is  introduced 
into  the  boiler  through  the  dome  and  rests  upon  iron  cross- 
bars. The  highest  of  these  vertical  tubes  terminates  in  an 
inclined  trough  P,  the  lower  end  of  which  is  formed  by  the 
cup  G,  which  rests  upon  the  next  lower  tube.  A  counter- 
poise valve  T'  closes  this  cup  during  the  feeding  of  the 
boiler  and  a  similar  valve  T,  which  is  then  open,  allows  the 
water  filling  the  highest  horizontal  tube,  to  run  through 
the  trough  P.  The  tube  P'  connects  the  bottom  of  the  cup 
G  with  the  highest  horizontal  tube.,  just  behind  the  valve  T, 
and  insures  the  perfect  action  of  the  whole  arrangement. 
Corrugated  surfaces  are  provided  in  the  interior  of  the  tubes 
A,  in  order  to  prevent  the  deposits  being  carried  away.  To 
set  the  apparatus  in  action  a  three-way  tap  E  is  provided 
on  that  part  of  the  feed-pipe  which  is  outside  the  boiler,  and 
by  means  of  this  tap  either  the  boiler  is  fed  through  the 
apparatus,  or  the  deposit  accumulated  in  the  latter  is  blown 
off  through  a  branch  pipe.  If  the  tap  is  adjusted  for 
feeding,  the  water  descends  through  the  vertical  tube  into 
the    lowest   coil    of    the    worm,  and    almost  immediately 
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takes  the  temperature  of  the  water  of  the  boiler.  Kising 
subsequentlv  iu  the  worm  it  finally  emerges  at  T,  and 
flowing  throigh  P,  unites  with  the  water  in  the  boiler 
without  change  of  temperature.  All  incrusting  matters  are 
precipitated  in  the  worm  tubes,  the  finest  particles  being 
deposited  in  the  trough  P  and  filling  the  cup  G,  the  bottom 

Fiff.  2. 


The  Effect    of  Steam  Jackets    upon  Multiple  Expansion 

Engines.     A.  Witz.     Comptes  rend.  116,  370—373. 
Thk  author  refers  to  the  doubt  that  exists  with  many  as  to 
the   utility   of  steam   jackets,  and  states,   that  a  priori,\t 
must  be  greater  with  simple  expansion  than  with  compound 
or  triple  expansion  engines. 

The  results  of  a  series  of  trials  made  by  the  author  with 
a  "  Dujardin  "  engine  of  625  n.h.p.  at  one  eleventh  cut  off 
are  given.  The  trials  were  made  under  the  following  five 
different  conditions,  viz: — steam  in  (1)  the  jackets  of  both 
cylinders  and  the  receiver  jacket ;  (2)  in  the  two  cylinder 
jackets  only ;  (3)  in  the  jackets  of  the  high-pressure 
cylinder  and  the  receiver ;  (4)  in  the  receiver  jacket  only  ; 
(5)  none  in  any  of  the  jackets.  All  other  conditions  of  the 
trials  remained  identical  throughout.  The  results  arrived 
at  are  as  follows  :  — 

The  initial  condensation,  and  therefore  the  re-evaporation 
durinc  expansion,  is  much  less  in  the  high-pressure  cylinder 
of  a  compound  engine  than  in  a  simple  expansion  engine. 
The  value  of  y  in  the  equation  p.AV  =  constant,  is  nearly 
unity  for  all  five  conditions.  ^\hen  the  jackets  are  in  use 
the  expansion  line  is  above  the  hyperbolic  curve,  and  below 
it  when  they  are  not.  The  steam  consumption  under 
conditions  (5)  being  3-7  per  cent,  greater  than  under 
conditions  (I)  there  is  a  real  gain,  but  it  is  of  little  import- 


of  which  is  closed  by  the  valve  T^.  When  it  is  desired  to 
•clear  the  apparatus  of  accumulated  deposits,  the  tap  R  is 
moved  into  the  required  jiosition,  whereupon  the  steam 
pressure  within  the  boiler  automatically  closes  valve  T  and 
opens  T',  the  steam  thus  first  traversing  the  inclined  tube 
P',  subsequently  passes  through  the  worm  in  exactly  the 
opposite  direction  to  the  foed-water,  caiTying  with  it  and 
expelling  through  the  branch  tube  all  the  deposits,  along 
with  a  small  quantity  of  water.  The  apparatus  is  manipu- 
lated in  this  manner  at  intervals,  determined  by  the 
amount  of  deposit-forming  impurities  which  are  contained 
in  the  feed-water. — C.  0.  W. 


'Glass  Water-Gaugesfor  Steam  Boilers.     :M.  Ilervier. 
Comptes  rend.  116,  688—690, 
Glass   water-gauges   are  usually   regarded    as    giving- the 
best    available  indications    of    the  level   of  the    water   in 
the  boilers   to  which  they  are  attached ;  but,  nevertheless, 
they  are  liable  to  give  erroneous   indications  under  certain 
circumstances.      Defects    in    the    position   of    the    tube, 
tumultuous   ebullition,  presence  of  steam  bubbles  or  sus- 
pended   matters,    obstruction    of    the    tubes    by    foreign 
substances,  and  condensation  of   steam  in  the  connecting 
Ipipes  are  the  chief  sources  of  error  ;  the  result  of  which  is 
that  the  water  level  indicated  in  the  gauge  is  often  more 
or   less   different   from   the   true   level  in   the    boiler,   the 
difference    being    sometimes    very   marked.      Tumultuous 
ebullition   generally  occurs  when  the  water  in  the   boiler 
las    fallen    below   its   proper   level,   and    hence   of    itself 
suggests  that  something  is  wrong  with  the  water  supply. 
Obstruction  by   deposition  of  crust,  or  otherwise,  usually 
prevents  rapid  oscillation  of  the  water  in  the  gauge ;  the- 
blow-off  cock  should   then  be  opened  so  as  to  dislodge  the 
.  obstructing   matter,  if    possible.     In   any    case   the   cocks 
•  connecting   the   boiler   and    gauge  ends  should  be  ctosed 
••each  eveuTng,  and  opened  again  in  the  morning,  and  not  be 
left  open,  as  this  would  facilitate  deposition  of  obstructing 
matter. 

The  author  is  of  opinion  that  the  use  of  two  water 
level  indicators  is  indispensable,  working  independently 
of  each  other ;  but  that  these  should  pot  be  on  different 
systems.  It  is  absolutely  necessary  that  each  s»hould 
control  the  other,  but  they  should  both  be  on  identically 
the  same  system.— C.  Pt.  A.  W. 


The  best  results  being  obtained  under  conditions  (3), 
makers  who  have  discarded  the  use  of  jackets  round 
receivers  are  justified  in  doing  so.  The  steam  consumption 
with  the  non-jacketed  engine  being  remarkably  low — 6-547 
jjjlos, — shows  the  superiority  of  compound  over  simple 
expansion  engines,  and,  falling  as  it  does  to  6 '100  kilos, 
with  the  jacketed  engine,  that  triple  expansion  engines  can 
alone  give  better  results. — K.  B.  P. 

Manometer  for  Control  of  Vacuum    Gauge.       M.    Zouzal. 

Zeits.  f.  Zuckerind.  Pohm,  1893,  17,  394. 
The  author  has  devised  the  Instrument  depicted  below  fpf 
the  purpose  of  testing  the  accuracy  of  a  vacuum  gauge.     It 


Zouzajl's  Vacuum  Barome:w:r. 
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consists  of  a  fairly  strong  plass  tube  A  B  with  a  wider 
portion  at  C,  fixed  to  ii  wooden  stand.  The  vacuum 
gaujre  to  be  tested  is  lurnufically  screwed  to  the  upper 
portion  of  the  tube.  A  thick  caoutchouc  tube  1)  K 
»eruiinating  with  a  fjlass  mercury  reservoir  F  is  fixed  to  ihe 
lower  end  of  the  glass  tube.  When  the  inslruiiient  is  not 
in  use  the  reservoir  is  placed  in  the  upper  holder.  Near 
the  lower  portion  of  the  glass  tube  is  a  movable  scale 
which  has  at  the  zero  point  a  metallic  pointer.  The  level 
of  the  mercury  in  both  arms  is  adjusted,  the  vacuum  gauge 
screwed  on,  and  the  reservoir  placed  in  the  lower  holder.  It 
must  be  ascertained  that  the  metallic  pointer,  i.e.,  the  zero 
point  of  the  scale,  is  on  a  level  with  the  surface  of  the 
mercury  in  the  reservoir.  Hoth  the  gauge  and  the  mano- 
meter should  give  the  same  indications. — A.  Ii.  L. 


PATENTS. 


A  New  or  Improved  Method  of  Mixing  and  Dissolving 
Solids  and  Liquids  and  in  Apparatus  therefor.  O. 
Hamilton,  Northdeet.     Eng.  Pat.  11,249,  June  15,  1892. 

Ix  the  method  patented  the  use  of  mechanical  agitators 
is  avoided,  and  the  gas  or  gas  and  air  are  employed  for  the 
agitation.  The  apparatus  and  process  are  described  more 
particularly  for  the  treatment  of  litharge  with  ammonium 
acetate  solution  in  the  manufacture  of  white  lead,  though 
they  are  said  to  be  mere  generally  applicable.  They  are 
essentially  as  follows  :  A  double  acting  air  compressor 
continually'  circulates  the  atmosphere  of  a  lead -lined 
digester,  the  gas  being  withdrawn  at  the  top  and  driven  in 
again  through  a  distributing  pipe  at  the  bottom  under 
the  liquid  to  be  agitated.  A  snifting  valve  connected  with 
a  tank  of  the  liquid  to  be  agitated  allows  of  the  automatic 
restoration  of  adequate  pressure  in  the  digester  should 
it  accidentally  tall,  while  a  relief  valve  communicating  ^^  ith 
the  same  tank,  permits  the  escape  of  gas  from  the  digester 
should  the  pressure  rise  unduly.  The  substitution  of 
agitation  with  a  limited  supply  of  air  for  either  mechanical 


agitation  or  agitation  by  means  of  an  indefinite  nnantitv  of 
air  allows  on  the  one  hand  of  greater  freedom  in  the  choic-e  of 
structural  materials,  and  on  the  other  avoids  the  necessity 
i)t  scrubbnig  the  exit  gases. 15.  B 


/  rocess  and  Apparatus  for  Separating  out  the  Constituent 
1  arts  of  Gaseous  and  Liquid  Compounds.  F  \\-ind- 
hausen,  IJerlin,  Germany.     Eng.  Pat.  14,851,  August    17, 

r.v  this  invention  certain  constituent  parts  of  gaseous  and 
hquid  compounds  are  eliminated  by  a  cooling  process 
which  leaves  the  residual  parts  after  separation  has  taken 
place,  at  their  original  or  a  higher  temperature.  The 
process  is  carried  out  by  causing  a  current  of  a  gaseous 
body  which  has  previously  been  rendered  intensely  cold 
to  meet  a  counter  current  of  the  compound  to  be  treated 
thereby  solidifying  or  liquefying  those  parts  affected  by  the 
low  temperature  and  utilising  tliepart  not  affected  as  a  heat- 
absorbing  agent  acting  on  the  conipressed  gaseous  bodv 
before  the  latter  is  allowed  to  expand  for  cooling.  The 
apparatus  consists  mainly  of  two  sets  of  refrigeratorr,  acting 
together  on  the  counter  current  principle,  a  receptacle 
fitted  between  them  to  catch  particles  eliminated  in  the  first 
refrigerator,  an  expansion  vessel  through  which  the  heat 
conveying  agent  passes,  and  a  compression  cylinder  fed  from 
the  expansion  vessel.  The  apparatus  isarra^nged  in  various 
ways  and  there  are  coolers,  strainers,  and  collectors  and 
other  details  according  to  the  nature  of  the  substances  acted 
upon  whether  gaseous  or  liquid. — B. 


Improvements  in  the  Method  of  and  Apparatus  for  the 
Production  of  Superheated  Steam  and  its  Application 
in  Steam-Engines.  A.  BratsluboflF,  ^Moscow,  Kussia 
Eng.  Pat.  14,890,  August  17,  1892. 

The  object  of  this. invention  is  the  superheating  of  steam 
to   any   desired    temperature,   and    maintainiiig'^it   thereat 


Improved  Apparatcs  for  producixg  Superheated 


■>TEA5r. 
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"without  change  for  any  lenorth  of  time.  This  is  stated  to 
be  accomplished  by  allowing  the  steam  to  pass  through 
hciteil  coils  of  tubes  inserted  in  a  furnace  and  imbedded  in 
layers  of  sand  or  other  badly  conducting  substances  whereby 
a  very  equable  temperature  is  maintained. 

The  accompanying  cut  gives  a  cross  section  through  a 
heating  furnace  constructedinaccordancewith  this  invention. 
a  a  are  the  heating  tubes,  arranged  in  two  superheating 
chambers  I.  and  II.  separated  by  thick  brick  arches  b  b, 
each  being  provided  -with  a  second  thinner  arch  c  clo.sely 
covering  in  the  tubes. 

The  chambers  are  filled  with  sand  between  the  tubes,  and 
the  hot  gases  pass  and  repass  through  the  flues  both  above 
and  below  them. — B. 

Improvements  in  Apparatus  for  Separating  Substances  of 
I)ifferent  Sizes  or  Specific  Gravities.  J.  U.  Askham, 
Sheffield.     Eng.  Pat.  14,926,  August  18,  1892. 

This  invention  relates  to  improvements  in  Eng.  Pat.,  145.5, 
lS8o,  granted  to  T.  AY.  B.  Mumford  and  B.  Moodie  (this 
Journal,  1886,  94),  and  refers  to  details  of  construction  and 
to  the  arrangement  of  the  apparatus.  It  embraces  a  bearing 
for  the  lower  end  of  the  fan  spindle  with  a  .special  arrange- 
ment for  lubricating  the  same  and  for  keeping  it  free  from 
dust,  the  construction  of  openings  with  doors  for  easy  access 
to  the  casing,  an  arrangement  of  fan  for  facilitating  the  repair 
or  renewal  of  the  blades,  and  the  separation  of  the  apparatus 
into  two  for  the  better  subdivision  of  the  substances. — B. 


I'liprorements  in   Apparatus  for    Heating    and    Cooling 
Liquids.     G.  H.  Richmond,  Fairfield.     Eng.  Pat.  15,124, 

August  23,  1892. 

Thi>  apparatus   for  heating  water  by  steam  is  constructed 
in  the  manner  indicated  in  the  accompanying  figures. 


Impeov:.  d  Ap?AFA^^•s  for  Heating  axd  Coclixg 
Liquids. 


A  is  the  casing  into  which  the  cold  water  enters  by  the 
cock  B,  which  can  be  withdrawn  hot  through  the  tap  C.  The 
steam  enters  the  bottom  box  at  I,  and  rises  by  the  small  pipe  J 
through  one  of  the  heating  tubes  F  into  the  upper  box  G, 
thence  descending  by  the  whole  of  the  tubes  F,  which  it 
heats  together  with  the  surrounding  water.  The  water  of 
condensation  falls  into  the  bottom  box  D,  and  finds  its  way 
to  the  outlet  through  the  conical  valve  M.  The  latter  is 
carried  on  a  strip  of  metal  which,  when  all  the  water  has 
passed,  is  heated  and  expanded  by  the  steam  folio  iving  the 
same,  thereby  closing  the  opening  against  the  steam  and 
maintaining  it  closed  until  sufiicient  water  has  accumulated 
again  behind  it,  when  the  operation  is  repeated. 

The  relief  valve  H  on  top  of  box  C  opens  downwards  and 
prevents  the  accumulation  of  pressure  in  the  casing. — B. 


An  Improved  Constrtiction  of  Alembic.  V.  J.  Kness  and 
C.  H.  J.  Donnadieu,  Paris.  Eng.  Pat.  15,244,  August  24, 
1892. 

The  alembic,  the  subject  of  the  present  invention,  is  used 
for  the  distillation  of  matters  by  means  of  a  steam  bath 
and  may  be  constructed  as  indicated  in  the  illustration. 

The  alembic  3  is  placed  within  the  water  vessel  1  in 
which  the  water  level  12  is  maintained  constant  by  con- 
nection with  an  outside  supply  cistern  14.  The  whole  is 
inserted  in  the  furnace  11.  The  alembic  carries  a  central 
vertical  taper  tube  7,  bent  in  such  a  way  as  to  enter  the  inner 
opening  of  the  discharge  tube  which  leads  from  the  head  4 
to  the  condenser  6.  As  steam  is  raised  in  the  vessel  1,  it 
not  only  heats  the  contents  of  the  vessel  3,  but  escaping 
through   the   tube  7  acts   as   an   ejector  for    the   vapours 


Impiioved  Alembic. 

arising  from  the  matters  to  be  distilled,  thereby  facilitating 
the  operation.  In  order  to  further  accelerate  this,  a  second 
water  receptacle  5  may  be  fitted  around  the  alembic  at  the 
top  of  the  furnace  and  the  steam  produced  therein  allowed 
to  descend  through  the  distillate  by  the  pipe  18,  thence 
escaping,  together  with  the  vapour,  through  the  common 
discharge  pipe. — B. 

Method  of  and  Apparatus  for  Producing  Intimate  Fric- 
tional  Action  between  Liquids  a)id  Gases  or  Vapours  by 
Means  of  Centrifugal  Force  for  effecting  either  the 
Evaporation  of  the  Liquids  or  the  Interchange  of 
Temperature  befiveen  the  Liquid.'!  and  Gases  or  the 
Mixing  of  the  Gases  with  or  their  Separation  from  the 
Liquids.  E.  Theisen,  Badolfzel,  B.iden,  Germany.  Eng. 
Pat.  16,726,  September  19,  1892. 

The  invention  relates  to  a  method  of  producing  intirdate 
frictional  action  betwetn  liqu'ds  and  gases  by  causing  the 
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lii|iii(ls  til  How  in  thin  films  or  layers  overtliu  inner  surfaces 
of  rapidlv-Pi'Volviiip  c.vlindriciil  or  conical  drums,  \Nhile  at 
the  same  lime  air,  gases  or  v.ipoiirs,  subji  ct  also  to  eenfri- 
fiifral  action  are  caused  to  flow  over  or  in  intimate  contact 
with  such  thin  layers  of  liquid  at  a  considerable  relative 
speed  thereto.  By  this  means  is  caused  either  a  rapid 
interchange  of  temperature  i)roducinfr  the  heatinji  or 
evaporation  of  the  liquid  or  the  enolinp  or  condensation  of 
the  vapours  or  a  combination  ot  the  two,  or  else  an  intimate 
mixture  or  a  pt-rfect  separation  of  the  li(iuid  and  the  pas, 
as  the  case  n  ay  be,  accordin;;  to  the  re(iuirenients  and  to 
the  consequent  arrangement  and  manipulation  of  the 
apparatus.  The  apparatus  prinei[)ally  consists  of  a  number 
of  concentric  drums  of  various  shapes  threaded  on  to  a 
rapidly  revolvinjr  spindle,  provided  with  sundry  devices  for 
the  proper  guidance  and  direction  of  the  gaseous  and  liquid 
Huids  under  treatment. —  B. 


An  Improvvd  Couslpictioii  of  Pyromcler  H.  P.  J. 
Negretti  and  M.  W.  Zamhra.  V.v.s..  Pat.  l.j,489, 
August  29,  1892. 

The  inventors  take  a  thermometer  tube  with  an  elongated 
bulb  and  place  it  in  a  metal  case,  which  is  inserted  in  the 
-wall  of  a  furnace  in  the  ordinary  way,  the  bulb  extending 
beyond  the  end  of  the  case,  and  being  situated  at  greater 
■or  less  distance  from  the  source  of  heat.  The  bulb  is 
enclosed  in  a  suitable  sheath  of  fireclay,  carbon,  platinum, 
•or  other  material  capable  of  withstanding  intense  heat, 
secured  to  the  inner  end  of  the  metal  case,  the  outer  part 
■of  which  carries  ihe  scale.  The  bulb  must  not  be  in  contact 
with  the  sheath  at  any  point. —  B. 


Improvements  in  and  relating  to  Combined  Annnonia 
Distillintj  and  Jief'rifjerutinfj  Apparatus.  J.  E.  Fuller, 
New  York,  United  States  of  America.  Eng.  Pat.  543, 
January  10,  1893. 

The  invention  relates  to  an  apparatus  for  the  production 
of  anhydrous  ammonia  from  the  aqua  ammoni;e  of 
-commerce;  the  anhydrous  ammonia  so  obtained  is  intended 
for  nse  as  a  refrigerating  agent,  and  after  being  so  used 
the  ammonia  is  recovered  and  prepared  for  use  over 
again  by  a  continuous  process.  Fig.  1  (fur  illustration,  see 
next  page)  shows  a  general  view  of  the  entire  apparatus 
in  which  A  is  the  still  or  separator,  A''  the  stand-pipes  or 
■condensers,  provided  with  internal  cold-water  pipes,  C  is 
the  equaliser,  B  the  absorber,  A-'  the  strong  aqua  iimmoniae 
supply  tank,  F"*  the  weak  ammonia  tank,  KKK  the  anhydrous 
ammonia  reservoirs,  K  one  of  the  heat  absorbing  coils  ; 
numerous  pipes  connect  the  various  parts,  and  valves 
Tvorked  by  hand  open  or  close  communication  as  desired. 
The  apparatus  works  in  the  following  manner: — Steam 
from  a  boiler  X  passes  through  a  coil  inside  the  separator  A, 
and  aqua  ammonias  is  pumped  from  the  tank  A'*,  through 
the  equaliscT  C  to  a  rose  placed  over  the  coil.  The 
ammoniacal  liquor,  trickling  over  this  coil,  is  vaporised  and 
ascends  into  the  water-jacketed  chamber  A',  the  vertical 
pipes  A",  and  the  coil  F.  The  combined  cooling  effect  of 
these  three  condenses  the  watery  vapour,  which  is  discharged 
by  a  drip-trap,  leaving  the  ammonia  to  pass  on  through  the 
condensing  coil  F  into  the  receiver  R,  where  the  vapour 
condenses  to  a  liquid,  and  may  be  stored  in  any  suitable 
manner,  or  else  used  for  refrigerating  purposes  by  pas.^ing 
it  through  the  heat  absorbing  coils  K.  The  fully  expanded 
gas  is  afterwards  conveyed  by  the  manifold  H  to  the 
absorber  B  shown  in  section  at  Fig.  2.  The  absorb?r  is  a 
cylinder  B,  provided  with  a  spiral  coil  B',  through  which 
water  circulates  from  the  reservoir  D.  Weak  ammonia  is 
fed  from  the  reservoir  F-*,  into  the  atomiser  B-,  by  the 
pipe  b,  and  is  still  more  finely  divided  by  the  perforated 
distributing  cones  B-*  and  deflecting  plate  B-%  thereby 
causing  the  weali  ammonia  water  to  take  up  the  ammonia 
gas.  The  aqua  ammoniiu,  cooled  by  its  descent  over  the 
coil  B',  falls  to  the  bottom  of  the  absorber,  and  collects  in 
the  cylinder  E'\  perforated  at  its  base,  and  from  thence  a 
pipe  B"  conveys  the  strong  surface  liquid  back  to  the 
reservoir,  to  be  used  over  again.     With  this  apparatus  it  is 


found  that  some  ammonia  is  always  left  in  the  water  at 
the  bottom  of  the  still  A.  In  order  to  remove  this  ammonia, 
the  liquid  ammcnia  is  expelled  into  the  reservoir  F'',  by 


FiL 


opening  suitable  valves,  the  pressure  in  the  still  being 
sufficient  to  force  the  liquid  into  F'.  All  the  principal 
parts  of  the  apparatus  are  provided  with  pressure  gauges 
and  level  indicators. — E.  G.  C. 


Improvements  in  and  Relating  to  a  System  of  Underground 
Distiibution  and  Uecovery  of  Anhydrous  Ammonia 
when  Employed  as  a  Refrigerating  Agent.  D.  Branson, 
Philadelphia ;  Pi.  D.  Thornburgh,  St.  Louis ;  and  J.  E. 
Starr,  St.  Louis  ;  all  of  the  L'nited  States  of  America. 
Eng.  Pat.  544,  January  10,  1893. 

AxHTBEOus  ammonia  is  generated  at  a  central  station,  in 
any  suitable  manner,  and  distributed  by  means  of  under- 
ground pipes,  laid  in  a  conduit,  and  following  the  levels  of 
the  streets.  The  ammonia,  after  use  in  refrigerators, 
boxes,  or  rooms  along  the  line  of  route,  is  returned  by 
another  larger  pipe  to  the  absorber  at  the  central  station, 
there  to  be  recovered  and  concentrated  for  use  over  again. 
Traps  are  placed  at  suitable  points  for  the  collection  of  any 
aqueous  fluid,  and  to  keep  the  pipes  clear ;  scale  traps  are 
also  provided  to  collect  the  scale,  disengaged  from  the 
iron  pipes  by  the  action  of  the  strong  ammonia.  To 
provide  for  making  repairs  or  changes  in  the  refrigerators, 
without  any  loss  or  escape  of  gas,  a  vacuum  pipe  is  laid 
alongside  the  flow  and  return  pipes,  so  that  by  shutting 
suitable  cocks,  any  part  of  the  circuit  can  be  cut  off,  and 
exhausted  by  the  vacuum  pipe.  By  keeping  the  vacuum 
pump  constantly  running,  refrigerator  boxes  may  be 
repaired  without  disturbing  the  other  parts  of  the  system. 
A  pressure-reducer  is  placed  upon  the  main  outflow  pipe, 
in  electrical  connexion  with  an  alarm  Lell,  so  that  if  the 
pressure  rises  much  above  the  normal,  the  ringmg  of  the 
bell  at  once  announces  the  change  at  the  central  stition. 
The  valves  for  supplying  ammonia  to  the  coolins  coils  may 
be  operated  either  by  hand  or  by  thermostats. — t.  G.  C. 
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General  Auraxgemext  of  Comeixed  Ammoxia  Distillixg  axd  Eefrigeratixg  ArPARAxug.  " 

(^See page  743,  Eng.  Pat.  543.) 


Improvements  in  Filler  Films,  ar.d  in  the  Method  of 
Making  the  Same.  E.  :Nr.  Knight,  Xew  York,  United 
States  of  America.  Eng.  Pat.  6560,  March  28,  1893. 
The  filter  films  are  formed  by  strewing  a  quantity  of  dry 
and  comminuted  asbestos  over  the  wire  gauze  bottom  of  a 
vessel  partly  submerged  in  water,  whereby  the  fibres  of 


asbestos  are  held  in  a  state  of  flotation.  Tlie  fibres  are 
then  arranged  to  run  in  all  directions,  by  gently  stroking 
with  a  brush  or  with  the  finger. 

The  vessel  is  now  lifted  from  the  water  and  tamped  to 
drive  out  any  surplus  water,  after  which  the  film  is  trans- 
ferred to  a  flat  plate,  by  introducing  the  latter  into  a  holder 
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and  tuniiiif,'  tlie  vessel  bottom  u])vvar(ls.  The  film  is  after- 
wanls  fiiiisiifd  by  tlioroufjlily  dryiiifj  upon  a  heatir.  'I'iie  film 
so  niadc'lias  librcs  iiiterlockiiif;  in  all  directions,  with  asiirfaco 
which,  althoiifjh  pervious  to  water,  is  of  sulHuieiit  density 
to  liold  back  iiii|nirities  iu  w  iter  that  has  j)assed  tlic 
])reliiiiinary  sereeiiiiif^  puiiit.  The  films  beiiifj  of  asbestos 
do  not  dissolve  or  decompose,  and  are  applii;ablc  to  any 
form  of  portable  or  other  filters. — p].  G.  C. 


Improvrmcnts  in  and  Connected  with  the  Direct  Ijidicalion 
of  the  Weiijhl  or  \'olume,  or  both,  of  Guses,  and 
Apparatus  therefor.  A.  Lcnn^sdon,  London.  From  the 
firm  of  Fried.  Krupp,  Kssen,  German}'.  Eiif;.  I'at.  95 J 8, 
:May  12.  189:5. 

TiiK  object  of  tlie  invention  is  to  find  tlic  volume  or  weight 
of  a  gas,  at  any  pressure  or  temperature,  without  any 
calculation.  A  volume  of  absolutely  dry  air  or  other  gas 
is  encloseil  iu  an  air-tight  spring  case,  or  in  a  "  Uourdon's 
ring,"  and  the  alteration  in  volume  of  this  enclosed  gas, 
produced  under  different  temperatures  and  pressure.«,  is 
transferred  by  a  dial  train  to  an  index  finger,  travcHing 
over  two  concentric  scales.  Scale  1.  is  constructed  to  read 
volumes,  while  scale  II.  indicates  the  weight.s,  the  latter 
scale  beii.g  of  course  a  different  one  for  each  gas. — E.  G.  C. 


Improrcmenfs  in  Euaporating  Apparatus.  S.  M.  Lillie, 
Philadelphia,  United  States  of  America.  Eng.  Pat. 
11,104,  June  6,  1893. 

The  invention  has  for  its  object  the  separation  of  sus- 
pended liquid  particles  from  the  vapours  evolved  during  ths 
evaporation  of  liquids.  By  means  of  perforated  plates,  the 
liquid  is  distributed  over  a  series  of  horizontal  pipes 
arranged  in  a  closed  chamber.  Steam  is  caused  to  circulate 
through  the  pipes,  by  means  of  a  main,  causing  the  liquid 
to  evaporate.  The  vapour  so  formed  passes  through  and 
around  baffle  plates,  into  a  prolongation  of  the  evaporating 
chamber,  called  the  subsiding  chamber.  The  baffle  plates 
cause  the  suspended  particles  to  separate  and  fall  to  the 
bottom  of  the  subsiding  chamber,  from  whence  they  are 
drawn  off  b}-  means  of  a  pipebelo.v.  The  vapour  passes  off 
in  a  dry  state  by  means  of  an  outlet  pipe,  placed  at  the 
upper  part  of  the  subsiding  chamber. — E.  G.  C. 


Improvements  in  the  Process  of  Refrigeration  and  Refriger- 
ating Apparatus.  M.  Wanner,  D  jnver,  Colorado.  Eng. 
Pat.  12,121,  June  20,  1893. 

The  invention  relates  to  improvements  in  refrigerating 
apparatus  in  which  carbon  disulphide  is  the  refrigerating 
agent ;  the  process  is  especially  intended  for  use  in  abbat- 
toirs,  breweries,  cold  storage  warehouses,  and  for  the 
manufacture  of  ice.     The  figure  shows  an  elevation  of  the 


liEFRIGERATING    APPARATLS. 

I   essential   parts  of  the  apparatus :   M    is    the  reservoir,   F 

.   and  H  evaporating  pans  connected  by  pipes  G  to  form  the 

refrigerating  apparatus.     All  the  upper  and  lower  pans  H 

and  F  are  respectively  connected  together  by  piping,  the 

upper  connecting  pipe  being  finally  led  away  to  the  exhaust 


chatnber  of  the  vacuum  pump.  The  reservoir.*,  pans  and 
tubes  are  partly  filled  with  carbon  bisulpliide,  which  i>» 
evai)orated  by  ihtr  action  of  tie  vacuum  pump  and  tlie 
vapour  is  drawn  tlirough  the  pump  and  forced  by  the  return 
system  of  tubes  K  back  into  the  reservoir  M,  being  partly 
li(iuefied  in  its  passage  baek  through  the  tubes  and  partly 
by  mean.s  of  Mater  entering  the  reservoir  by  the  pipe  X. 
The  surplus  v/atcr  is  drawn  off  by  the  outlet  pipe  O,  leaving 
the  carbon  bisulphide  in  the  bottom  of  the  reservoir  for 
use  over  again.  The  refrigerators  are  arranged  in  inde- 
pendent sets,  so  that  in  case  of  failure  the  affected  apparatus* 
can  be  shut  off,  without  interfering  with  the  remainder. 
For  use  in  making  ice  the  evaporators  are  immersed  in  thcr 
brine  tank,  in  which  is  the  vessel  containing  the  water  to  bo 
frozen. — E.  G.  C. 


II -FUEL.  GAS.  AND  LIGHT. 

Explosicns  of  Vefroleum  Lamps.     J.  fiir  Gasbeleachtung"^ 
1893  [20],  397. 

The  German  Imperial  Commission  from  a  copious  collection 
of  evidence,  elicits  evidence  in  support  of  the  conclusion 
that  scarcely  1  per  cent,  of  the  total  lamp  explosions  have 
been  occasioned  by  attempting  to  extinguish  the  lamps  by 
blowing  down  the  chimney.  The  majority  of  the  explosions 
were,  occasioned  by  special  circumstances,  such  as  knocking 
over,  or  letting  fall  the  lamps,  rapid  movements,  or  holdinj^ 
aslant  whereby  frequently-  ignition  of  the  vapours  in  the 
interior  of  the  oil  reservoir  or  chamber,  is  occasioned. 
For  prevention  of  explosions  the  following  rules  are  to  be 
observed  : — 

1.  The  lamp  must  have  a  heavy  foot  with  a  base  as 
broad  as  possible,  so  that  it  cannot  tip  over. 

2.  The  oil  reservoir  ought  preferably  to  be  of  metal,  rather 
than  of  glass  or  porcelain. 

3.  The  well-fitting  chimnej'  must  be  adjusted  so  that  no 
iide  draughts  of  air  can  reach  the  flame. 

4.  The  burner-ring  must  be  firmly  fixed. 

5.  The  wick  ought  to   be    soft   and  net  too  thick,  also  of  . 
a  width  such  that  it  can  be  easily  drawn  into  the  holder. 

6.  The  reservoir  ought  ti)  be  filled  up  completely,  before 
using  the  lamp  ;  during  the  filling  up  no  fiame  ought  to  be 
in  the  immediate  neighbourhood. 

7.  The  lamp  must  always  be  kept  clean. 

8.  The  extinguishing  of  the  lamp  ought  to  be  effected", 
after  lowering  the  flame  to  the  level  of  the  burner,  by 
blowing  down  the  cylinder  not  directly  but  from  one  side, 
a  kind  of  side-blast.  The  direct  blowiug  into  tbe  cylindeT 
is  lo  be  avoided. 

9.  The  burning  lamp  ought  not  to  be  exposed  to  a 
draught.  If  this  cannot  be  avoided  though,  since  the  lamp 
must  be  carried  about,  then  it  must  be  protected  from 
the  draught  by  interposing  a  piece  of  paper  or  cardboard,  &c- 


PATENTS. 


Improvements  in  the  Purification  of  Coal  Gas.  J.  J, 
Hood  and  A.  G.  Salamon,  both  of  London.  Eng.  Pat. 
15,925,  September  5,  1892. 

This  invention  deals  with  the  elimination  of  "  carbonic 
acid,"  "  sulphuretted  hydrogen,"  and  "  a  class  of  sulphur 
compounds,  of  which  the  chief  is  carbon  bisulphide  "  from 
coal  gas.  It  is  claimed  that  by  the  use  of  hot  lime  the 
carbon  dioxide  and  the  hydrogen  sulphide  are  absorbed 
more  readily  than  if  cold  lime  be  used,  that  tbe  carbon 
dioxide  more  readily  replaces  the   hydrogen  sulphide,  and 
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that  calcium  sulphide  prepared  from  hot  lime  is  more 
active  in  absorbing  sulphur  compounds  than  if  prepared 
from  cold  lime. 

Within  the  purifying  vessels  is  deposited  "  hot  hvdrated 
slaked  lim-e,"  or  uuhydrated  lime,  or  partially  hydratedlime, 
iu  lumps  or  ground.  In  the  two  latter  cases  the  hydration 
is  oompleted  in  the  vessel  itself,  by  the  introduction  of 
-steam,  or  water,  or  both,  and  the  heat  maintained  by  ad- 
mitting steam,  or  heating  a  portion  of  the  gas.  By  these 
means  a  larger  artount  of  carbon  dioxide  is  arrested  and  a 
longer  continued  stream  of  hydrogen  sulphide,  free  from 
carbon  dioxide,  sent  forward,  either  to  form  hot  calcium 
sulphide,  for  the  absorption  of  sulphur  compounds,  or  to  be 
absorbed  ia  "  Weldon  mud  "  or  iron  oxide. 

Hot  slaked  lime  for  the  formation  of  calcium  sulphide  is 
introduced  jnto  the  vessels  at  such  a  time  as  the  former 
vessel,  known  as  the  carbonate  vessel,  is  becoming  foul ; 
the  hydrogen  sulphide  driven  out  by  the  carbon  dioxide 
is  collected  in  the  hot  lime,  and  a  very  active  "sulphide 
vessel "  formed.  The  temperature  of  these  vessels  is 
maiataiiied  in  the  same  manner  as  in  the  purifying  vessels. 

By  the  use  of  hot  slaked  lime  the  action  between  ammonia, 
■carboQ  bisulphide,  and  lime,  resulting  iu  the  formation  of 
<calcium  sulphoeyanide,  is  accelerated. 

For  the  removal  of  the  last  traces  of  ammonia  from 
■coal-gas  bv  means  of  lime  in  the  purifiers,  the  addition  of 
<:alcium  chloride  to  the  water  used  for  slaking  this  lime  is 
-claimed  as  of  great  assistance  in  the  process. — R.  B.  P. 


Jniprovewents  in  cr  connected  with  Jet  Apparatus  for  Lime 
and  other  Liyhts.  A.  Kershaw,  Leeds.  Eng.  Pat. 
16,026,  September  7,  1893. 

The  object  of  the  invention  is  to  construct  jet  burners  so 
•that  they  maj-  be  efficiently  adjusted,  Avhilst  the  cost  of 
■manufacture  is  much  reduced. 

In  this  apparatus  the  burner  for  producing  the  light  is 
■carried  OQ  the  two  gas-supply  tubes.  These  are  supported 
•«n  an  L-shaped  bracket  hinged  at  its  upper  end  to  a 
bracket  projecting  from  a  vertical  tube.  This  tube  can  be 
rotated  round  a  vertical  rod  passing  through  it  by  means  of 
•a  thumb-screw ;  this  motion  moves  the  burner  to  the  right 
or  left  horizontally.  To  raise  or  lower  this  burner  there  is 
-another  thumb-screw,  which,  by  pressing  on  the  heel  of  tiie 
i.  bracket,  tilts  the  gas-supply  tubes  up  or  down,  and  with 
4hem  the  burner. — 11.  B.  P. 


Jmproixnt€7ifs  in  maJii?ig  Gas,  and  a  Compound  therefor. 
J  I.  Collet,  London,  and  M.  Merichenski,  Tottenham. 
Eng.  Pat.  17,067,  September  24,  1892. 

3n  this  iaveotion  the  use  of  a  mixture  of  cocoanut-oil 
and  gasoline  is  claimed  for  making  illuminating  or  explosive 
.^as,  by  passing  air,  a  mixture  of  air  and  gas,  or  v.ater-gas, 
through  it.  Either  commercial  cocoanut-oil  or  fat  may  be 
■used.  It  is  dissolved  in  gasoline  not  exceeding  0  7  in 
specific  gravity  iu  the  proportion  of  one  and  a  half  pounds 
■of  cocoanut-oil  to  one  gallon  of  gasoline. 

This  compound  is  specially  intended  for  use  in  the 
-carburettor  described  in  Eng.  Pat.  6909,  1892,  but  may  be 
/used  also  for  enriching  coal-,  water-,  or  any  other  gas. 

—II.  B.  P. 


Improved  Apparatus  for  the  Manufacture  of  lUumiimting 
Gas.  H.  E.  Newton,  London.  Erom  E.  N  Oakman, 
jun.,  Greenfield,  Mass,,  U.S.A.  Eng.  Pat.  17,394, 
September  29,  1892. 

This  invention  relates  to  the  manufacture  and  carburetting 
of  water-gas.  With  this  plant  pressure  is  not  required,  the 
steam  and  air  being  alternately  diawQ  down  through  the 
incandescent  fuel  by  an   exhauster.     In    this  manner  the 


w.iter-gas  can  be  made  slowly,  and  the  fuel  bed  kept  from 
cooling  down  too  quickly.  It  is  claimed  that  by  using  an 
exhauster  iu  place  of  a  blast  a  more  uniform  temperature 
can  be  maintained  in  the  carburettor,  and  thereby  a  gas  more 
uniform  in  quality  obtained.  For  details  of  construction 
and  arrangement  of  the  various  parts  of  the  apparatus,  the 
specification,  which  is  illustrated  with  eight  figures,  must  be 
consulted. —  E.  B.  P. 


Improvements  in  or  relating  to  Coke  Ovens.  A.  J.  Boult, 
London.  From  F.  J.  Collin,  Dortmund,  German^-. 
Eng.  Pat.  4205,  February  25,  1893. 

The  object  of  this  arrangement  of  coke  c.ve'.::s  is  to  provide 
a  passage  for  the  gases  in  which  a  very  high  temperature 
is  maintained,  and  to  adapt  the  oven  for  coking  coal 
containing  but  small  quantities  of  gas  and  incapable  of 
satisfactory  "  bakinfj  "  ;  the  process  also  comprises  the 
extraction  of  by-products  from  suitable  coals. 

Fig.  1  is  a  section  through  the  flue  between  t^o  adjacent 
ovens,  and  Fig.  2  a  section  through  an  oven  itself.     The 


Fig.  1. 
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Fig.  2 
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gases  from  the  ovens  pass  out  through  vertical  ports  in  the 
crown  into  the  flue  C,  and  out  of  C  through  lateral  ports 
into  the  flue  C.  The  latter  has  a  cross  partition  at  its 
centre,  which  divides  the  gases  into  two  parts,  one  going  to 
each  end  of  the  flue,  and  then  through  the  dampers  8  into 
the  flues  C-,  and  out  through  the  ports  O  O  into  the  hearth 
channel  S  C.  The  necessary  air  is  admitted  through  P/ 
from  the  cooling  channel  K  C.  When  by-producrs  are  to 
be  recovered  the  gases  are  exhausted  direct  from  the  ovens, 
or  from  C  and  C,  the  dampers  S  being  shut.  After  treat- 
ment the  gases  are  admitted  under  S  into  the  flues  C'-. 

-E.  B.  P. 


Improvements  relating  to  Apparatus  for  the  Manufacture 
of  Water-Gas.  A.  G.  Glasgow,  Westminster.  Eng. 
Pat.  0324,  March  24,  1893. 
This  invention  relates  to  an  oil  heater  for  water-gas  appa- 
ratus. In  the  gas  conduit  F,  between  the  superheaters  B 
and  C  and  the  purifying  chamber  Q,  is  placed  an  oil  heating 
tube  G.  Along  the  centre  line  of  this  is  a  roi  H  (or  a  tube 
closed  at  both  ends)  weldtd  to  the  top  of  the  tube,  which 
is  there  closed.  The  rod  is  kept  concentric  with  the  tube 
by  means  of  lugs  on  it.  The  obicct  of  this  rod  is  to  cause 
the  oil,  which  enters  the  lower  end  of  the  tube,  to  ascend  iu 
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<he  form  of  ii   hollow  cylinder   lo   the  outlet    at   the   top       heiiter  h.     The  oil  is    heated  through  the  walls  of  the  tube 
llierenf,  wlience  it  passes  to  tlie  oil  nozzle  M'  in   the  suptr-       liy  the  hot  psi^^es  i>;i->iiifr  along  the  conduit. 


Vv4^r  y^S  G^'^^rdot' 


Improved  Appakatcs  for  the  ^Manufacture  of  Water  Gas. 


— K.  B.  P. 


Feed  Device  for  Gas  Producers.     C.  W.  Bildt,  "Worcester, 
Mass.,  U.S.A.     Eng.  Pat.  10,585,  May  30,  1893. 

This  invention  relates  to  improvements  upon  the  apparatus 
described  in  Eng.  Pat.  20,462,  1890,  and  consists  of  an 
apparatus  for  feeding  in  the  fuel  and  evenly  distributing  it. 

Attached  centrally  to  the  producLT  cover  is  a  hopper, 
in  the  form  of  a  truncated  cone,  and  below  this  is  a 
horizontal  disc,  carried  by  a  sleeve  which  is  continuously 
rotated,  bj*  suitable  gearing,  round  a  central  shaft. 

To  the  lower  end  of  the  latter  are  attached  two  dis- 
tributing blades,  one  of  which  converges  spirally  towards,  and 
the  other  diverges  spirally  away  from,  the  shaft  carrying 
them,  one  curve  finishing  where  the  other  commences, 
both  being  in  the  same  horizontal  plane.  The  coal  falls 
from  the  hopper  on  the  rotating  horizontal  disc,  and  from 
this  on  to  the  distributing  blades,  whence  it  is  thrown  on  to 
the  bed  in  spiral  lines,  and  in  a  uniform  and  even  layer. 
The  gearing  for  rotating,  raising,  and  lowering  the  disc 
and  blades  is  described. — E.  B.  P. 


A  Gas  Light  Intensifier  by  the  use  of  which  any  Ordinary 
Gas  Burner  will  give  a  Greater  Amount  of  Light. 
J.  T.  Guthrie,  Leith.  Eng.  Pat.  15,213,  August  24, 
1893. 

A  MARKED  increase  in  the  amount  of  light  given  oflF  by  the 
same  quantity  of  gas  in  any  ordinary  burner  is  claimed  to 
be  effected  by  use  of  a  metal  cylinder  fitting  over  the 
burner,  and  having  projecting  wings  or  side's.  A  burner 
with  these  permanently  attached  is  also  described. — E.  B.  P. 


Ill— DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

Asphalt  Mines  in  Syria.     Reports  from  the  Consuls  of  the 

United  States,  43  [153],  June  1893,  228—230. 
Of  the  four  asphalt  mines  known  to  exist  in  Syria,  the  one 
situated  in  the  vicinity  of  Hasbaya,  about  40  miles  south- 
east of  Beirut,  is  the  most  important.  It  yields  a  product 
little  inferior  if  not  equal  to  that  derived  from  that  well- 
known  source,  the  Dead  .Sea,  and  is  the  only  mine  in  Syria 
from  which  asphalt  is  at  present  obtained.  The  working  of 
thi  three  other  mines,  situated  at  Sohmor  (30  miles  south 
of  Beirut),  Ain-Ettineh  village  (70  miles  east  of  Beirut), 
and  in  the  valley  of  the  Dead  Sea,  respectively,  is  strictly 
interdicted  by  the  local  Turkish  authorities.  Until  1860 
these  mines  were  almost  completely  neglected,  small 
quantities  of  asphalt  only  being  dug,  free  of  tax,  by 
the  natives  and  applied  by  them  to  their  vines  as  an 
insecticide.  In  1864  the  working  of  the  Hasbaya  mine 
(the  Sultan's  private  property)  was  placed  upon  a  com- 
mercial basis  and  is  now  carried  on  with  marked  success 
hv  the  firm  Absy  &  Co.,  who  have  held  the  mice  siLce 
1888,  the  condition  of  the  lease  being  that  65|  per  cent,  of 
the  asphalt  extracted  should  go  to  the  agents  of  the  imperial 
private  treasury.  The  amount  of  asphalt  obtained  by  this 
firm  during  the  last  five  years  is  estimated  at  5,400  tons, 
the  price  of  the  product  in  the  foreign  markets  being  at 
present  from  8-69  dolls,  to  9  65  dolls,  per  100  kilos.,  whilst 
at  the  commencement  of  the  working  of  this  mine  it  was 
19-30  dolls.  The  Syrian  asphalt,  which  is  invariably 
exported  in  its  natural  state,  is  subjected  to  an  export  duty 
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of  1  per  cent.,  but  this  is  expected  to  be  shortly  abolished 
Large  quantities  of  asphalt  being  obtainable  from  all  the 
S\Tian  mines,  the  output  might  be  increased  considerably  if 
the  local  authorities  would  grant  permission  for  more 
extensive  operations. — K.  E.  ]\I. 


IV.-COLOUEING  MATTEES  AND  DYES. 

Sotne  Colouring  Matters  of  the  Triphenylmethane  Group. 
K.  Hofmann.     Eer.  26,  1893,  1139—1146. 

By  the  action  of  benzaldehyde  on  pyrogallol  in  the  presence 
of  hydrochloric  acid,  Baeyer  (Ber.  5,  280)  obtained  a 
colourless  body  to  which  he  assigned  the  formula  CrfiHg-^O-. 
The  compound  was  subsequently  prepared  and  examined 
by  Michael  (Ber.  19,  1389),  who  gave  it  the  formula 
C.igH.-|,Oi;.  Being  formed  by  the  condensation  of  2  mols. 
of  pyrogallol  with  2  mols.  of  benzaldehjde,  this  body  is 
evidently  not  a  triphenjlmethane  derivative. 

The  author  has  succeeded  in  preparing  such  a  compound 
by  A'ar^'ing  the  conditions  of  action  bet'iveen  the  two  sub- 
stances, taking  a  different  proportion  of  them  and  a 
different  condensing  agent  from  those  employed  by 
Baeyer ;  the  best  results  being  obtained  by  heating  a 
mixture  of  20  grms.  of  pyrogallol,  35  grms.  of  zinc  chloride, 
and  12  grms,  of  benzaldehyde  for  six  hours  at  130' — 135'. 
The  compound  was  isolated  from  the  mass  produced  by 
extracting  successively  with  dilute  hydrochloric  acid  and 
hot  acetic  acid,  and  precipitating  from  its  solution  in  the 
latter,  with  water.  Its  properties  are  as  follows  : — Alcohol 
and  dilute  alkalis  dissolve  it  with  a  red-brown  colour,  con- 
centrated sulphuric  acid  with  an  orange  colour ;  chloranil 
does  not  affect  the  colour  of  its  alcoholic  solution,  showing 
that  it  is  not  a  leuco  compound  of  the  ordinary  type  ; 
sulphur  dioxide,  potassium  cyanide,  and  caustic  soda  and 
zinc  dust,  are  without  action  upon  it,  proving  it  not  to  be 
an  aurin  ;  it  has  no  affinity  for  mordants,  but  dyes  un- 
mordantcd  wool  colours  similar  to  those  yielded  by 
galloflavin  on  the  chrome  mordant ;  silk  is  dyed  by  it 
pale  olive  to  dark  brown,  according  to  the  proportion  of 
dyestuft'  employed.  The  molecular  weight  of  its  diacetyi 
derivative,  determined  by  Raoult's  method  (using  acetic 
acid  as  a  solvent),  is  320.  The  empirical  formula  of  the 
compound  is,  it  would  seem,  CjgHjoOj,  and  its  constitution 
may  be  expressed  as — 

C6H5.CH<0<      >0 
\      CcHj.OH 

By  prolonged  treatment,  however,  with  acetic  anhydride 
and  anhydrous  sodium  acetate  a  triacetyl  compound  is 
formed,  the  production  of  which  is  only  explicable  by  this 
formula  on  the  assumption  that  the  methane  hydrogen 
atom  is  replaced. 

Another  colouring  matter,  the  formation  of  which  was 
observed  by  Baeyer  (^loc.  cit.),  is  prepared  bj'  heating 
pyrogallol  and  benzaldehyde  in  an  open  vessel  with 
concentrated  hj'drochloric  acid  (15  parts")  for  two  hours 
at  100^  C.  This  dissolves  in  alcohol  with  a  deep  red,  and 
in  caustic  soda  solution  with  a  blue  colour,  which  on 
dilution  turns  pink.  The  alcoholic  solution  is  decolourised 
by  zinc  and  hydrochloric  acid,  as  is  also  the  alkaline 
solution  by  zinc  dust.  From  the  decolourised  solutions 
a  leuco  compound  may  be  separated  in  the  form  of  a  white, 
flocculent  precipitate,  which  rapidly  reddens  on  exposure 
to  air.  The  alcoholic  solution  of  the  colouring  matter 
is  also  nearly  decolourised  by  sulphur  dioxide.  These 
properties  characterise  the  compound  as  an  aurin,  and  the 
following  constitution  is  proposed  for  it : — 

/C,H.,  (0H)2 
QFs.C/        >0 

On  drying  some  time  at  90"  C.  2  mols.  of  this  tody 
split  off  the  elements  of  a  molecule  of  IIjO  and  form  the 
compound,  CjsHo^O.j. 


In  the  above  reactions  it  is  considered  that  the  pyrogallol 
first  undergoes  condensation  to  a  compound  of  the  formula 
CioHgO^,  wliich  then  interacts  with  benzaldehyde,  yielding 
triphenylmethane  derivatives ;  such  a  compound  being 
formed  by  the  action  of  zinc  chloride  (15  grms.)  on 
pyrogallol  (5)  at  110° — 130°  in  an  atmosphere  of  hydrogen. 
This  body  appears  to  be  distinct  from  Bottinger's  pyrogallol 
anhydride  (Ann.  202,  280)  to  which  the  formula 'CV,Hi_,0-, 
is  ascribed. — E.  B. 


Researches  on  the  Constitution  of  Magent%  and  of 
analogcus  Colouring  Matters  through  the  investigation 
of  their  Acid  Salts.  A.  Kosenstiehl.  Bull.  Soc.  ind.  de 
Mulhouse,  May,  1893,  195. 

Throvgh  E.  and  O.  Fischer's  researches  the  constitution 
of  the  fundamental  hydrocarbon  of  rosaniline  and  of  the 
rosaniline  base  itself  are  well  established.  The  constitution 
of  the  colouring  matters  themselves  is  still  in  some  respects 
more  or  less  a  matter  of  hypothesis,  and  this  remark  applies 
particularly  to  magenta.  An  investigation  of  the  acid  salts 
of  this  colouring  matter  led  to  the  following  results  : — 

Hofmann's  Rosaniline  tri-hydrochloride,  C^nHigXg.SHCI, 
possesses  the  empirical  formula  CjuHo^X-jCI^,  therefore  as  a 
matter  of  fact  it  does  not  exist  and  the  hypotheses  based 
upon  it  must  be  abandoned,  especially — (1.)  The  formula 
CoqHiqXs  for  rosaniline  anhydride.  (2.)  E.  and  0. 
Fischer's  formula  for  its  lower  homologue — 


(NH,.C6H,)2 


C-CeH, 
XH 


(3.)  The  existence  of  a  double  bond  between  one  of  the 
nitrogen  atoms  and  the  carbon  of  the  methane  and 
phenylene.  (1.)  This  double  bond  not  existing,  it  can  no 
longer  be  considered  the  cause  of  dyeing  power  in  magenta 
and  similar  dyes.  Accordingly  the  formula  of  magenta 
must  be  CI — C^(Cf,Hj.XH;)3,  and  magenta  must  be 
considered  as  the  hydrochloric  ester  of  a  tri-amido  alcohol. 
In  combination  with  acids  this  alcoholic  function  of  magenta 
first  comes  into  play.  It  is  invariably'  modified  in  the 
presence  of  amido  groups,  the  basic  nature  of  which  is 
superadded  to  the  feebly'  basic  ^COH  group  and  imparts 
to  the  OH  group  of  the  rosaniline,  or  to  the  CI  of  magenta, 
as  great  a  capacity  for  ready  chemical  interchange  as  is 
observable  in  any  metallic  salt.  The  hydrochloric  ester 
of  rosaniline,  i.e.  magenta,  being  formed,  any  excess  of 
acid  is  fixed  by  the  amido-groups  and  the  molecule 
is  saturated  when  all  the  amido-groups  have  become 
neutralised — 

CI— C— (CgH^ .  XH2)3 .  3HC1. 

The  presence  of  the  acid  radicle  in  the  methane  carbon 
also  explains  the  lack  of  stability  observable  in  the  acid 
salts  of  magenta.  An  analogous  decrease  of  the  basic 
properties  is  noticeable  in  chlorinated,  brominated,  or 
nitrated  aniline.  A  glance  at  the  formula  of  leucaniline 
and  magenta  at  once  explains  now  why  the  former  yields 
stable  salts  while  the  salts  of  the  latter  decompose  so 
easily — 

H-CZ:(C,H4.XR,)„  Cl-C:^CC6H,.XHo)3 

The  hydrogen  atom  preserves  the  basicity  of  the 
molecule,  whereas  the  chlorine  atom  of  the  magenta, 
weakeus  it.  The  relation  existing  between  the  colourless 
and  the  coloured  derivatives  of  triphenylmethane  is  clearly 
explained  in  the  following  formulae  : — 

C1-CEzH,  C1-C^(C6H5)3 

diethyl  chloride.  Triphenylmethane  chloride. 

These  two  compounds  are  colourless. 
Triamidotriphenylmethane  chloride  (magenta) — 

CI— C^(CoH,.NH.)3 

Without  going  so  far  as  to  ascribe  the  dyeing  power  to 
the  presence  of  the  amido  groups,  it  may  be  said  that  the 
colouring  matters  in  question  are  the  esters  of  aromatic 
amido  alcohols. — C.  O.  W. 
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Inveslii/alions    on    the     Siilphoiiir    Acids     uf  a-Naphlhol. 
M.  Conrad  iiud  W.   l'"ischer.     Aiiiiulen,  273,  1<>2  -  1 1  7. 

Thk  literature  of  the  products  obtained  by  the  direct 
eulphoiiation  of  o-n;ij)hth()l  contains  numerous  contradictory 
statements  as  to  the  number  and  properties  of  the  sulphonic 
acids  obtained.  While  Clans  and  Ochler  by  treating  Diie 
part  of  a-n.nphthol  with  two  j)arts  of  suli)huric  aci<l  on  the 
vater-batli  only  obtained  oiu-  single  sulphonic  acid,  Witt 
and  also  Haum  obtained  two  aciils  simultaneously,  one 
being  the  long-known  a-naphtholsulphonie  acid  of  Schaeffer, 
yielding  but  vcr}-  poor  azo  colouring  matters  by  combina- 
tion with  dia/.o  compounds,  and  the  difticultly  soluble 
uitroso  compound  of  this  acid  does  not  yield  a  green 
coloration  with  ferrous  sulphate,  while  the  second  of  these 
acids  produces  excellent  azo  dyes  and  its  nitroso  compound 
yields  a  green  coloration  with  ferrous  sulphate.  On 
repeating  Schaeffer's  experiments  by  heating  one  part  of 
a-naphthol  with  two  parts  of  sulphuric  acid  on  the  Avater- 
bath  for  two  hours,  a  mixture  was  obtained  which  was 
found  to  contain  chiefly  1-2-4-naphtholdisulphonic  acid, 
l-2-naphlhol-monosulphonic  acid  being  formed  in  small 
quantities  cnlj'.  From  this  it  follows  that  in  order  to 
obtain  good  yields  of  the  monosulphonic  acid,  excess  of 
sulphuric  acid  ought  to  be  avoided  as  much  as  possible. 
For  this  purpose  the  naphthol  is  best  treated  for  one  hour 
with  a  mixture  of  one  part  of  sulphuric  acid  and  one-half  part 
of  glacial  acetic  acid  at  a  temperature  not  exceeding  .55^  C. 
Operating  in  this  way  100  grms.  of  naphthol  yielded 
52  grms.  of  the  potassium  salt  of  1-2-naphtholsulphonic 
acid  and  70  grms.  of  1-4-naphtholsulphonic  acid.  At  the 
same  time  about  one-half  of  the  naphthol  is  converted  into 
oxy-naphthyl-methyl-ketone.  The  1-2-naphtholsulphonic 
acid  gives  a  dark  blue  coloration  with  ferric  chloride  ;  it  forms 
with  diazoxylene  an  orange  azo-dye  and  its  nitroso  compound 
does  not  give  a  green  reaction  with  ferrous  chloride.  This 
neid  is  therefore  evidently  identiail  with  Schaeffer's  1-2- 
naphtholsulphonic  acid,  and  with  Cleve's  acid.  The  same 
acid  is  obtained  by  heating  the  potassium  salt  of  1-2-4- 
naphtholdisulphonic  acid  for  several  hours  at  a  temperature 
of  180^  C.  By  treating  this  acid  with  nitrous  acid,  nitroso- 
l-2-Daphtholsulphonic  acid — 


SO:<H 


XOH 


is  obtained,  which,  on  gently  heating  with  dilute  nitric  acid, 
is  quantitatively  converted  into  dinitronaphthol.  On  treat- 
ing the  above  nitroso  acid  with  stannous  chloride  and  hydro- 
chloric acid  the  corresponding  amido-uaphthol-sulphonic  acid 
is  obtained. 

The  salts  of  the  1-4-naphtlioIsulphonic  acid  are  easily 
soluble  in  water  and  produce  a  deep  blue  coloration  with 
ferric  chloride  which  does  not  turn  purple  on  diluting 
the  solution,  but  excess  of  the  iron  salt  causes  a  dirty 
green  coloration.  The  nitroso  compound  yields  a  dark 
green  coloration  with  ferrous  sulphate  and  a  dark  red  one 
with  nitrate  of  cobalt.  All  these  reactions  prove  that  on 
sulphonating  a-naphthol  in  the  manner  described,  besides 
1-2-naphthol-sulphonic  acid,  a  considerable  quantity  of 
1-4-naphthol-sulphonic  acid  is  also  formed. — C.  O.  W. 


greyish  green  shades.  To  this  rule  tlu-rc  are  three  excep- 
tions, the  ainidonaphtliol  sulphonic  acid — 

[2.1.. 5]  C,„H;.0Il.NHj.S03H 
and  the  disulphonic  acids — 

[2.1.3.6]  and  [2.1.6.8]  C,„H,.()H  .Nll2.(SO.,H), 
The  preparation  and   properties  of  certain  other  a-naphthol 
derivatives  are  now  described. 

[1.2.4]  or  [1.2.5]  CioHj.OH.NHj.SOjH. 

Formed  by  sulphonating  amido-naphthol  from  nitroso- 
naphthol,  which  is  best  obtained  by  the  action  of  nitrous 
acid  on  a- hydroxy-naphthoic  acid.  The  acid  shows  a  great 
similarity  to  the  [1.2.4]  acid  already  described,  but  in 
view  of  the  fact  that  in  sulphonating  3-naphthylamine  the 
suljjhonic  acid  group  enters  the  ring  heteronucleal  to  the 
amido  group  there  is  a  possibility  that  the  acid  has  the 
constitution  [l'2'.j"I. 

[1.4..3]  C.i.lii.OH.NHj.SOaH.  Obtained  from  the 
nitroso  derivative  of  the  [1.3]  o-naphthol  sulphonic  acid 
or  from  the  azo-dyestuff  of  this  acid,  in  both  cases  by 
reduction.  The  colouring  matters  formed  by  oxidation  are 
of  no  value. 

Amidonaphlhol  disulphonic  acids  — 

[1.2.4.6]  C,oH4.0H.NH2.(S03H)2 

By  converting  [1.4.6]  o-naphthylamine  disulphonic  acid 
(JJahl's  acid  II.)  by  means  of  the  diazo  reaction  into  the 
corresponding  a-naphthol  disulphonic  asid,  combining  thi-i 
with  diazobenzene  chloride  and  reducing  the  resulting  azo- 
compound,  on  oxidation  of  the  solution  of  this  acid  in 
sodium  carbonate,  it  is  converted  into  a  colouring  matter 
which  dves  wool  violet-black. 

[1.2.4.7]  CioH^.OH.XHi.CSOjH).,.  Obtained  in  a 
similar  way  from  [1.4.7]  a-naplithylamine  disulphonic  acid 
(Dahl's  acid  III.).  This  separates  in  white  needle-s 
dissolving  in  sodium  carbonate  with  a  yellow  colour.  The 
oxidation  product  is  of  no  particular  value. 

[1.2.4.8]  C,uH4.0H.XH.,.(S03H)o.  By  reduction  of 
the  azo  colouring  matter  from  [1.4.8]  onaphthol  di- 
sulphonic acid  S  obtained  bj'  sulphonating  naphthosultonc. 
The  acid  crystallises  from  concentrated  solutions  in  presence 
of  hydrochloric  acid,  and  dissolves  in  sodium  carbonate  to 
a  brown  solution  giving  on  oxidation  a  small  quantity  of 
colouring  matter  which  dyes  wool  greenish-black.  The 
position  of  the  second  sulphonic  acid  group  thus  affects 
the  formation  and  shade  of  the  dyestuff  produced,  and 
although  none  of  them  from  these  disulphonic  acids  are  of 
practical  importance,  the  reaction  is  useful  as  a  means  of 
identifying  a  particular  derivative.  In  the  course  of  the 
investigation  it  was  found  that  these  three  amidouaphthol 
disulphonic  acids  could  be  readily  diazotised,  and  the 
combinations  of  these  bodies  with  resorcinol,  /3-naphthol, 
and  ;8-hydroxynaphthoic  acid  melting  at  216'  C  give 
colouring  matters  which  dye  mordanted  and  unmordanted 
wool.  With  respect  to  the  shades  produced,  the  [1.2.4.6] 
and  the  [1.2.4.7]  acids  when  diazotised  and  combined 
wtth  ^-hydroxy-naphthoic  acid  dye  bluish-violet  on  un- 
mordanted wool  and  bluer  shades  on  chromed  wool,  whilst 
the  [1.2.4.8]  acid  gives  greener  shades.  As  regards  the 
solubilities,  the  first  acid  is  easily  soluble,  whilst  the  last  is 
so  insoluble  that  it  precipitates  from  a  1  per  cent,  solution, 
the  remaining  acid  having  a  solubility  intermediate  between 
the  other  two. —  T.  A.  L. 


Amidonaphlhol  Sulvhonic  Acids.     F.  Reverdin  and  Ch.  de 
la  Harpe.     Ber.  26,  1279—1284. 

The  authors  in  their  first  paper  (Ber.  25,  1400;  this 
Journal,  1892,  997)  on  the  oxidation  of  amido-natlhthol 
sulphonic  acids  concluded,  that  only  those  derivatives 
of  a-naphthol  which  contained  the  amido  group  orthc 
to  the  hydroxyl  were  capable  of  giving  violet-black  colour- 
ing matters  on  oxidation.  The  ^-naphthol  derivatives,  all 
of  which  contained  the  amido  group  ortho  to  the  hydroxyl, 
gave  true  colouring  matters  which  dyed  wool  reddish- 
yiolet  from   an    acid-bath  and  mordanted  cotton,  grey  to 


The  Condensation  Derivatives  of  m-Phenylenediamine 
and  P-Naphthol.  F.  Gaess  and  E.  Llsaesser.  Ber.  26, 
976—981. 

Mono-^-naphthyl-m-phenylenediamiiie — 

/(l)NH.(;8)C,oH, 

\  (3)  XH.3 

is  the  principal  product  of  the  action  of  m-phenylenediamlne 
(110  grms.)  on  j8-naphthol  (150  gims.)  at  250° — 260°  C. 
After  removal  of  the  unchanged  reagents  by  hot  water  and 
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dilute  caustic  soda  solution  respectively,  it  was  separated 
from  the  greater  part  of  tlie  intermixed  di-zS-naphthjl 
compound  by  means  of  hot  alcohol,  in  which  it  freely 
dissolves.  It  was  then  purified  bj-  crystallisation  from 
alcohol  or  benzene,  b}'  distillation  under  reduced  pressure, 
and  recrystallisatiou  again  from  alcohol.  Thus  obtained,  it 
forms  long,  colourless  needles,  melting  at  128"  C,  and 
boiling,  under  a  pressure  of  45  mm.,  at  about  320 '.  It  is 
sparingly  soluble  in  hot  water,  readily  so  in  acetone,  ether, 
chloroform,  hot  alcohol,  and  carbon  bisulphide,  its  solutions 
exhibiting  a  green-blue  fluorescence.  It  dissolves  on 
heating  with  dilute  hydrochloric  acid,  and,  on  cooling, 
deposits  in  small,  colourless  needles  of  tho  monohydro- 
ehloride,  which  turns  red  on  exposure  to  air.  Its  dihydro 
chloride  is  obtained  by  passing  hydrochloric  acid  gas  into 
an  ethereal  solution  of  the  base.  The  monoacetyl  derivative 
melts  at  135%  the  diacetyl  derivative  at  147° — 148°. 
Di-fi-naphth.yl-m-phenylenediamine — 
/Cl)>sH.(;8)C.oH, 

\(3)yn.()8)  CioH; 

is  chiefly  obtained  when  2  mols.  of  )8-naphthol  and  1  mol. 
of  m-phenylenediamine  are  heated  together  at  about  330°. 
It  constitutes  nearly  the  whole  of  the  residue  left  after 
the  extraction  of  the  mouo-naphthyl  compound  as  described, 
and  may  be  easily  obtained  in  a  pure  state  by  dissolving 
this  in  a  mixture  of  aniline  and  benzene  and  crystallising. 
It  forms  long,  colourless  needles,  melting  at  192'  and 
distilling,  under  a  pressure  of  45  mm.,  at  above  460',  with 
partial  decomposition.  It  is  almost  insoluble  in  alcohol, 
slightly  soluble  in  ether,  moderately  in  hot  benzene,  acetone, 
and  chloroform,  and  readilj-  so  in  hot  aniline,  its  solutions 
showing  a  purple  fluorescence.  Its  dihydrochioride  is 
produced,  in  the  form  of  a  white  powder,  by  passing  hydro- 
chloric acid  gas  into  a  solution  of  the  base  in  chloroform. 
It  is  distinguished  from  the  mono-naphthyl  derivative  by 
its  inability  to  combine  with  picric  acid.  Its  diacetyl 
compound  forms  well-defined,  colourless  plates  of  melting 
point  175°. 

From  the  above  account  of  the  properties  of  the  two 
)3-naphthyl  derivatives  of  m-phenylenediamine  it  appears 
that  the  compound  prepared  by  Euhemann  (Ber.  14,  2654) 
and  described  by  him  as  /S-diuaphthyl-m-phenylenediamine, 
is  not  that  bodv,  but  is  the  mono-/S-naphthvl  compound. 

— E.  B. 


p-Amido-alkyl-o-toluidine  II.     A.  Weinberg.     Ber.  26, 
307 — 308. 

Tx  his  first  communication  (Ber.  25,  1610)  the  author 
showed  that  methylene-blue  dyestuffs  were  obtainable  from 
mono-alkyl-o-toluidines,  but  not  from  the  dialkyl  products, 
and  this  behaviour  he  ascribes  to  the  pseudo-tertiary 
character  of  the  former  and  to  the  quarternary  character  of 
the  latter  compounds.  These  views  are  objected  to  by 
Rosenstiehl  (Coraptes.  rend.  115,  180)  and  by  Bernthsen 
(Ber.  25,  3128  and  3366  ;  this  Journal,  1S93,  139).  In 
the  present  paper,  replies  are  made  to  the  objections,  and 
the  author  finds  in  support  of  his  theory  that  o-methoxy- 
dimethyl  aniline  and  o-methoxy-monomethyl  aniline  behave 
similarly  to  dimethjd-  and  monomethyl-o-toluidine  respec- 
tiveh'.  On  repeating  Bernthsen's  experiments,  ;j-amido- 
diethyl-o-toluidine  was  obtained  identical  with  that  already 
prepared,  and  Friedliinder  observes  that  the  pure  base  forms 
large  colourless  crystals  melting  at  24°.  This  substance 
only  gives  a  thiosulphonic  acid  with  difficulty.  The 
reaction  proceeds  somewhat  more  smoothlj'  with  the 
dimethyl  derivative,  and  this  gives  a  blue  colouring  matter 
with  dimethyl-aniline,  but  not  with  dimethyl-o-toluidine. 
The  author  considers  from  his  experiments  that  he  is  still 
justified  in  upholding  the  view  that  p-amido-dialkyl-o- 
toluidine  has  essentially  different  properties  from  ^-amido- 
dialkyl  aniline,  since  it  cannot  be  converted  into  the  tetra- 
alkylditoluthionine  corresponding  to  methylene-blue. 

— T.  A.  L. 


The  Convertiiility  of  m-Amidodialhyl-o-toluidines — 
(1.2.5)  C6H3.CH3.NR..XII2 
into  3fefhyle>ie-Blue  Colouring  Matters.      A.  Bernthsen. 
Ber.  26,  ?92--998. 

A  REPLY  to  Weinberg,  who,  in  contradistinction  to  the 
author,  asserts  that  the  above  bases  are  widely  differentiated 
in  properties  from  the  similarly  constituted  p-amidodi- 
methylaniline  (Ber.  25,  I  GIG,  and  26,  307;  see  preceding 
abstract).  In  support  of  his  view  Weinberg  has  cited 
the  fact  that  »i-amidodialkyl-o-toluidines  cannot  be  con- 
verted into  dyes  analogous  to  methylene-blue  by  joint 
oxidation  with  dialkyl-o-toluidines,  but  he  has  overlooked 
the  generally  inactive  character  of  the  latter  bases,  which 
are  incapable  of  employment  under  any  conditions  as- 
second  (monamine)  components  in  the  manufacture  of 
thionine  dyes. 

The  chief  point  of  disagreement,  however,  between 
Weinberg  and  the  author,  is  in  regard  to  the  convertibility 
of  TK-amidodimethyl-  and  diethyl-o-toluidines'into  thionines 
by  the  thiosulphonic  acid  process,  the  author  declaring  that 
they  are  so  convertible,  and,  consequently,  do  not  in  this 
respect  essentially  differ  from  p-amidodimethylaniline.  (See 
also  this  Journal,  1893,  139.) — E.  B. 


A   Neiv   Method   of  Formation  of   Acridine   Dyes.      R. 
Mohlau  and  E.  Fritzsche.     Ber.  26,  1034—1044. 

The  action  of  nitrosodimethylanillne  on  dimethylaniline  io 
the  presence  of  concentrated  h^^drochloric  acid  has  been 
studied  by  Mohlau  (Ber.  16,  2729),  who  obtained  therebj' 
the  hydrochloride  of  a  colour-base  of  the  apparent  formulai 
CigHjgXj,  which  he  termed  Rubifuscine.  The  present 
research  has  been  undertaken  to  determine  the  nature  of 
this  colouring  matter. 

It  is  found  that  the  colour-base  as  formerly  obtained  was 
contaminated  by  the  presence  of  a  small  quantity  of  a. 
second  colour-base,  which  can  be  separated  by  crystallisa- 
tion from  dimethylaniline.  The  formula  previously  assigned 
to  the  principal  base  is  consequently  incorrect.  In  the  pure 
state  this  base  has  a  composition  represented  by  the 
formula  C.ijHjvjN^,  and  is  considered  to  be  a  he.ramethyl- 
triamidophenylacridine,  of  the  formula — 


(CH,)2N 


N(CH3)o 


N(CH3)2 


The  assignment  of  such  a  constitution  is  based  on  the 
following  grounds  :  —  When  heated  with  concentrated 
hydrochloric  acid  at  150°  the  base  decomposes  into  a  number 
of  substances,  the  principal  of  which  are :  p-phenylene- 
diamine,  and  a  pale  yellow  mixture  of  what  is  believed  to  be 
tetra-methyl-7H-p-diamidobenzophenone  and  its  hydro  1,  as  it 
yields  an  auramine  on  heating  with  zinc  and  ammonium 
chlorides,  but  an  auramine  of  a  more  reddish  shade  than  the 
ordinary  one,  and,  further,  it  dissolves  in  acetic  acid  with 
a  blue  colour  (Ber.  9,  1900) ;  secondly,  the  colour-base, 
when  submitted  to  energetic  reduction  with  zinc  and  hj'dro- 
chloric  acid,  is  broken  up  into  dimethyl-p-toluidine, 
p-phenylenediamine,  and  traces  of  aniline,  with  an  indifferent 
oil,  probably  benzene. 

The  base  is  precipitated  from  the  aqueous  solution  or 
suspension  of  its  salts  in  the  form  of  yellow  flocks  or 
powder.  It  is  insoluble  in  most  menstrua,  but  dissolves  in 
phenol  with  a  red  colour,  and  readily  in  hot  dimethylaniline, 
from  the  latter  of  which  it  crystallises  in  needles  or  plates- 
melting  at  270°.  Its  dihydrochioride,  C25HogX'4.2HCl, 
crystallises  with  both  one  and  five  mols.  of  water. 

The  mechanism  of  the  reaction  is  apparently  analogous 
to  that  of  the  formation  of  methyl-violet  by  the  oxidation 
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of  dinietliylaniline,  a  methyl  group  being  (li-tiiclie<l  and 
oxidised  to  tbrinic  acid,  in  the  present  instance  by  ii  iiitroso- 
group  (dichIor-/(-j)heiiylc'ncdiainine  being  among  the  pro- 
ducts of  tlie  action),  and  the  formic  acid  then  undergoing 
condensation  with  tlie  dimethylphenylene  -  green  inter- 
mediately produced,  and  dimethylaniline,  to  forio  the 
colour-base.  This  view  is  to  some  extent  contirmed  by  the 
production  of  the  base  in  a  condition  of  greater  purity, 
although  not  in  greater  amoimt,  by  heating  together  to  a 
temperature  of  70  paraformaldehyde  (10  grms.),  concen- 
tratetl  hy<lrochlorie  acid  (loO),  dimethylaniline  (50),  and 
nitrosodimethyianiline  hydrochloride  (lOo);  a  yield  of 
20  grms.  being  thus  obtained. 

Hy  employing  a  larger  proportion  of  formaldehyde  than 
the  above,  the  yield  of  hexamethyltriamidophenylacridine 
is  diminished,  but  the  accompanying  colouring  matter  is 
formed  in  larger  amount.  A  maximum  of  this  (70  grms.) 
is  obtained  with  50  grms.  of  paraformHldeh^de,  300  of 
hydrochloric  acid  of  sp.gr.  1'17,  .'jO  of  dimethylaniUne, 
and  100  of  nitrosodimethyianiline  hydrochloride. 

This  second  base  has  the  formula  C._>;H;j3N5,  thus  con- 
taining N(CH;j)o  more  and  H  less  than  the  base  tirst 
described.  It  melts  at  229',  is  insoluble  in  water,  ether, 
and  cold  alcohol,  but  slightly  soluble  in  hot  alcohol,  from 
which  it  cr^'stallises  in  yellow  plates.  Zinc  and  hydro- 
chloric acid  decompose  it  into  dimethyl-f)-toluidine,p-amido- 
dimethyianilice,  and  a  basic  oil  which  is  presumed  to  be  a 
tetramethylphenylenediamine.  The  formula  and  products 
of  decomposition  of  this  compound  accord  with  those  of  an 
octomethyltetramidophenylacridine — 

/N.  /N(CH3)2 


\^/ 


\ 


N(CH02 


C6H4.N(CH3)2 

The  dimethylamine  which  takes  part  in  the  formation  of 
this  latter  base  is  produced  by  the  decomposition  of  part  of 
the  nitrosodimethyianiline  by  concentrated  hydrochloric 
acid,  ;j-amidophenol  and  its  chlorine  substitution  com- 
pounds being  simultaneously  formed.  The  interesting 
substitution  of  hydrogen  in  the  benzene  ring  by  the  di- 
methylamine residue  which  takes  place,  has  already  been 
observed  (this  Journal,  1892,  25).— E.  B. 


The  Action   of  Formaldehi/de   on  Nitrosodimethyianiline. 
J.  Pinnow  and  G.  Pistor.     Ber.  26,  1313 — 1315. 

A  PRELiMiXAKY  Dotc  published  in  consequence  of  the 
appearance  of  a  paper  on  a  kindred  subject  by  Mohlau  and 
Fritzsche  (see  preceding  abstract). 

The  principal  products  of  the  action  of  formaldehyde 
(two  parts  of  40  per  cent,  solution)  on  nitrosodimethyi- 
aniline  (one  part)  are  tetramethyldiamido-azoxybeuzene — 


0|n.C6H,.N(CH3),|2 


(Schraube,  Ber.  8,  619),  and  form-p-amidodimethylaniline, 
HC0.^;H.C5H4.N(CH3)2,  a  compound  crystallising  from 
water  in  lustrous,  colourless  plates  of  melting-point  108'  C. 

— E.  B. 


O.vidation  Products  of  Orthodiamines.     O  Fischer  and 
0.  Heiler.     Ber.  26,  378—386. 

Br  oxidising  w-p-tolylene  diamine  and  o-amido-ditolylamine, 
O.  Fischer  and  L.  Sieder  (Ber.  23,  3798)  found  that  red 
compounds  containing  oxygen  were  obtained,  and  also  that 
methyl-phenylene  diamine  on  oxidation  with  ferric  chloride 
gave  a  substance  crystallising  in  dark  red  metallic  needles. 
Kehrmann  and  Messicger  (J.  Prakt.  Chem.  46,  566)  on 
oxidising  o-ethyl-phenylene  diamine  and  o  amidodiphenyl- 
amine,  state  that  ammonia  is  given  off  and  azonium  bases 
are  produced.  The  oxidation  of  these  substances  is  the 
subject-matter  of  the  present  paper,  and  the  authors  state 
that  the  reaction  in  contra-distinction  to  Kehrmann's 
Statement,  proceeds  in  the  same  way  as  in  the  case  of 
o-phenylene  diamine,  when  diamido-phenazine  is  produced. 


By  oxidising  melhyl-o-phenykne  diamine  with  ferric 
chloride  in  an  alcoliolie  solution  the  hydrochloride  of  aa 
azonium  base  is  obtained  having  the  constitutioa — 


CH3HN 
II,N 


/\ 


CH,    CI 


\/ 


This  salt  crystallises  from  alcohol  in  green  metaliic: 
needles  dissolving  in  water  and  alcohol  with  a  rod  and  in. 
sulphuric  ncid  with  a  rose  colour.  The  base  cannot  be 
separated  by  ammonia,  but  is  precipitated  by  caustic  soda 
as  a  greenish-black  oil,  which  solidities  and  gives  a  red 
powder.  On  oxidising  o-diphenylamine  with  ferric 
chloride  BI  anilidophenylinduline  is  produced,  which  forms 
brownish-red  plates,  melting  above  240'  C,  and  crystallising, 
from  benzene  or  alcohol.  The  base  dissolves  in  concen- 
trated sulphuric  acid  with  a  violet-red  colour,  which  does 
not  disappear  on  dilution  and  is  non-fluorescent.  It 
dissolves  with  a  brown  colour  ia  alcohol,  benzene,  or  ether^ 
and  is  insoluble  in  water.  On  heating  under  pressure  with 
sulphuric  acid  it  is  converted  into  BI  anilidobenzene  indone 
and  BI  hydroxybenzene  indone,  accordmg  as  to  whether 
the  reaction  is  carried  on  for  a  short  or  long  period,  ily 
carefull}'  distilling  o-amidodiphenylamine  with  lead  oxide 
it  yields  phenazine  melting  at  171'  C.  When  p-amido- 
diphenyl-»i-phenylene  diamine  is  oxidised  with  ferrie 
chloride  it  forms  a  blue  colouring  matter.  If  lead  peroxide 
be  employed,  an  intermediate  compound,  anilido-phenyl- 
quinone  di-imide  is  obtained,  which  crystallises  from 
petroleum  ether  in  orange-red  concentric  needles,  roeltins 
at  98'  C.  On  warming  this  substance  with  glacial  acetic 
acid  or  by  direct  oxidation  as  above,  the  blue  colouring 
matter  is  obtained,  which  crystallises  from  benxene  in 
bronzy  prisms  melting  at  235'  C.  It  dis.solves  in  alcohol 
with  a  blue  colour  and  in  concentrated  sulphuric  acid  with, 
a  violet-red  colour,  which  on  dilution  with  water  becomes 
bhier,  and  the  sulphate  separates  as  a  flocculent  precipitate.. 
The  nitrate  is  also  a  sparingly  soluble  salt,  and  can  be 
obtained  directly  by  oxidising  the  triamine  with  dilute- 
nitric  acid.  Three  possible  formula  are  given  for  the; 
substance — 

NHCfiH, 


—  X 


C.H.HX—  ', 


QH=HX- 


I 
I 


\y 


=xCse, 


— X— 

C.H, 


I 
XHCgHs 

XHCfiH- 


XC.H, 


/\ 


=--X- 


CgH.N^  '^y  -X- 
XH. 


/\ 


-XHC«IT^ 


By  the  action  of  nitrous  acid,  ^'-amido-diphenyl-m— 
phenylene  diamine  reacts,  not  as  an  ortho-  but  as  a  parar 
diamine,  yielding  anilidoquinonephenylimide — 

[1.3.4]C6H3(XC6H5)(XHCoH,)0 
which  forms  granular  brick-red  crystals  melting  at  125^  C.^ 
from    petroleum    ether.     The  substance  dissolves    in    con- 
centrated sulphuric  acid  with  a  green  colour,,  and.  gives  a. 
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'violet  solution  on  dilution.  On  dissolving  in  glacial  acetic 
■.acid  a  blue  djestuff  is  formed.  With  reference  to  the 
'nomenclature  of  the  induliues,  see  Fischer  and  Hepp, 
Annalen.  272  [3],  306;  this  Journal,  also  1893.  669. 

— T.  A.  L. 


Similar  reactions  are  obtained  with  the  azo  derivatives 
of  monamines  and  diamines. — C.  F.  C. 


iso-p-tolylrosinduline.      C.  Schraube  and  E.  Eomig.     Ber. 

26,  575—582. 
Attempts  to  prepare  a  homologue  of  azocarmine  (the 
•sulphonic  acid  of  the  induline  obtained  by  heating  benzene- 
azo-a-naphthylamine  with  aniline  and  aniline  hydro- 
chloride) bj-  the  use  of  benzene-azo-^-tolvl-a-naphthylamine, 
resulted  in  the  production  of  an  induline  identical  with 
■unsulphonated  azocarmine.  Fischer  and  Hepp  (Ber.  21, 
2621  ;  this  Journal,  1888,  743)  claim  to  have  produced  \so-p- 
•tolyl-rosinduline  by  heating  benzene-azo-p-tolyl-a  naphthyl- 
amine  with  aniline  and  alcohol  under  pressure.  In  the 
present  communication  the  authors  describe  the  synthesis 
of  iso-p-tol^'l-rosinduline  by  condensing  ;3-hydroxy-a- 
maphthoquinone-anil  with  phenyi-o-tclylene  diamine.  The 
clatter  substance  was  obtained  from  7n-chloro-toluene,  which 
.on  nitration  and  sulphonation  yields  chloro-nitro -toluene 
sulphonic  acid  [1.3.4.6]  CjHs.CHg.CL.XOo.SOaH.  On 
ilieating  this  substance  with  aniline  and  subsequent  hydro- 
lysis, nitrotolylphenylamine  [1.3.4]C6H3.eH3.NHCoH;.XO. 
is  formed,  which  on  reduction  gives  phenvl-o-tolylene 
^liaiaine  [1 .3.4]  C6H:,.CH:,.NHC,;Tl3.NH2.  Thecondensa- 
tion  with  /3-hydroxy-a-naphthoquinone-aniI,  which  is  effected 
(by  means  of  hydrochloric  acid  in  an  alcoholic  solution, 
Jakes  place  according  to  the  following  scheme:  — 


CII, 


C«H, 


\/ 


The  iso-;>-tolylrosinduline  so  obtained  crystallises  from 
•iikohol  in  dark  brown  needles  melting  at  224-5^  C,  and 
■<lissolves  in  sulphuric  acid  with  a  green  colour.  It  dyes 
«otton  mordanted  with  tannin  a  jellowish-red  and  the 
authors  conclude  that  the  iso-/)-tolylrosinduline  of  Fischer 
:aud  Hepp  was  impure  phenykosinduline. — T.  A.  L. 


Synlhelical  Reactiims  of  Formaldehyde.      Neiv  Colouring 
\f alters.     A.  Trillat.     Comptes  rend.  116,  1382—1385. 

It  may  be  concluded  from  the  author's  investigations — 
•<1)  that  formaldehyde  reacts  readily  with  aromatic 
jimines  of  the  form  XXH^.  X.Y.XH  ;  (2)  that  colouring 
>matters  of  such  constitution  are  by  this  reaction  more  or 
(less  profoundly  changed  in  hue,  the  modification  beino- 
expressed  i«  terms  of  the  spectrum  as  a  'movement  from 
left  to  right.     The  following  reactions  have  been  studied:  — 

(1.)  With  ro.saniline.  The  product  is  the  analogue  of 
Lauth's  Aldehyde  violet.  (2.)  With  safranine.  100  grms. 
of  the  colouring  matter  are  dissoh'ed  in  excess  of  hydro- 
chloric  acid   at  40'  C,  and  to   the  solution  35   grms.  of 

formaldehyde   solution    (40    per  cent.)    added.      Reaction 

<ensues  according  to  the  equation — 

iCHp  +  C,gH,5N,Cl  = 
2H2O  +  [CH.,:NC6H3X2C1  (C6H,),X:CH2] 

The  product  is  easil}'  purified  by  crystallisation.  It  dyes 
cotton  and  wool  without  mordant,  and  the  colours  will  stand 
hot  soaping.  (3.)  With  diamido-phenyl-acridineC^gHyJii.^. 
The  phosphine  is  changed  from  yellow  to  an  orange 
colouring  matter  of  the  composition  CV,H„X'3  (CH..)2  and 
resembling  in  dyeing  properties,  chrysaniline.  (4.)"  With 
a-  nnd-0-aviido-alizai-me.  The  products  are  more  violet  in 
tone. 


Note  on  the  Ponceau  lied  of  the  Japanese.     A.  Scbeurer. 
Bull.  Soc.  ind.  de  Mulhouse,  May  1893,  206, 

The  author  received  from  Messrs.  Siber  and  Brennwald, 
Yokohama,  samples  and  a  description  of  the  use  of  this 
dye,  which  essentially  consists  of  a  red  powder  prepared 
from  safflower,  and  is  chiefly  imported  from  China,  there 
being  only  one  place  in  the  interior  of  Japan  where  the 
same  preparation  is  made  in  small  quantities.  Xo  informa- 
tion as  to  the  way  i«  which  this  substance  is  prepared 
could  be  obtained.  The  preparation  is  first  treated  with 
cold  water  for  a  whole  day,  and  when  sufficiently  dissolved 
the  solution  is  rubbed  between  the  hands  with  rice  bran. 
After  this  process,  plums  and  a  yellow  powder  are  added  to 
the  same  solution,  which  is  then  well  stirred.  Hemp  fibre 
is  now  added  to  the  solution  and  the  whole  left  standing 
for  several  hours.  Another  solution  of  the  ashes  of  rice 
straw  in  water  is  prepared  in  the  meantime,  and  subse- 
quently the  hemp  is  withdrawn  from  the  first  solution, 
transferred  to  the  second  solution,  and  well  washed  and 
rubbed  in  it  until  it  has  recovered  its  natural  colour.  The 
hemp  is  then  altogether  removed,  the  colouring  matter 
derived  from  it  remaining  in  the  solution.  After  some  time 
the  whole  of  the  colouring  matter  will  have  settled  down  to 
the  bottom  of  the  vessel.  The  supernatant  liquor  is  now 
decanted,  and  the  colour,  remaining  behind  as  a  pasty 
mass,  is  used  by  the  Japanese  for  the  production  of  ponceau 
(scarlet)  shades  upon  textile  fabrics. 

This  description  of  the  process  is  not  very  clear,  but  it 
is  an  interesting  example  of  the  purification  of  a  colouring 
matter  by  means  of  a  dj-eing  process.  Probably  the 
alkaline  liquor  in  which  the  dye  is  stripped  from  the  hemp 
is  acidulated  before  the  precipitation  of  the  dye  takes 
place.  A  process  for  the  preparation  of  carthamine  red 
given  by  J.  Hein  (The  Industrj-  of  Japan,  London,  1889, 
176)  differs  essentially  from  the  above.  According  to  this 
process  the  florets  of  commercial  safflower  are  macerated 
with  a  small  quantity  of  water  during  one  night.  On  the 
following  day  the  soaked  mass  is  poured  into  a  bucket  with 
addition  of  chopped  rice-straw  to  prevent  agglutination. 
A  thick  paste  is  thus  formed,  which  is  pressed  into  a  bag. 
The  dirty  yellow  liquid  which  escapes  is  not  utilised.  The 
pressed  mass  is  then  mixed  wkh  a  solution  of  wood-ash  and 
left  standing  over  night.  The  next  day  the  whole  is  filtered 
and  pressed,  when  a  brown-red  solution  is  obtained,  which  is 
precipitated  with  plum  vinegar.  The  precipitate  thus 
obtained  is  subsequently  dissolved  in  vinegar,  and  this 
solution  is  employed  to  d^'e  silk  red.  By  addition  of 
turmeric  to  this  solution  the  Turkej'-reds  are  obtained 
which  are  found  on  Chinese  and  Japanese  silks. — C.  O.  W. 


The  Constitution  of  Gallanilic  Blue.     P.  Cazeneuve. 
Comptes  rend.  116,  884—887. 

Bt  the  action  of  gallanilide  on  nitrosodimethylaniline 
hj'drochloride,  Durand  and  Huguenin  (Eng.  Pat.  15,360  of 
1889  ;  this  Journal,  1889,  981)  have  obtained  an  olive-green 
colourinsr  matter,  which  is  transformed  by  heating  with 
sodium  bisulphite  or  sulphuric  acid  (24  per  cent.)  into  a 
valuable  blue  dye  ("  Bleu  gallique  ou  indigo  du  tannin.") 
Being,  from  its  manner  of  formation,  evidently  closely 
related  to  gallocyanine,  the  constitutional  formula  of  which 


'\- 
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the  intermediate,  green  colouring  msitter  probably  has  the 
fonnuln — 

*^\     \ <» 

\/  \,, 

\ / 


C().NIIC,;H, 

and  the  blue  dye,  tlie  fi)rmula  — 

.N(CH3),C1 


, / 

S(  ).,Xa 

CO. NIK 'jr.. 


-v.  ]?. 


PATENTS. 


An  Improved  Ecru  or  Yellow  Tint  for  Laundry  Purposes. 
C.  Brown,  Peckham,  Surrey.  Eng.  Pat.  13,684,  July  27, 
1892. 

Thk  patented  preparation  is  made  "by  thoroughly  beating 
up  and  mixing  with  water,  yellow  ochre,  or  other  substitute 
for  this  colour  such  as  chrome  yellow,  imperial  3-ellow,  and 
turmeric  to  a  required  thickness  or  consistency."  The 
mixture  is  moulded  into  any  suitable  shape  and  used  in  the 
same  manner  as  laundry  blue. — B.  B. 


Improvements  in  or  Connected  toith  the  Manufacture  of 
New  Colouring  Matters.  H.  E.  Xe^vton,  London.  From 
"  The  Farbenfabriken  vormals  Fr.  Bayer  and  Co.," 
Elberfeld,  Germany.  Eng.  Pat.  14,728,  August  15, 
1892. 

This  is  an  extension  of  Eng.  Pat.  19,0fi2  of  1891  (this 
Journal,  1892,  1000),  and  refers  to  the  production  of 
colouring  matters  by  condensation  of  tetra-alkyldiamido- 
benzhydrols  with  the  dibcnzyl  derivatives  of  metasulphanilic 
acid  or  orthotoluidine  metasulphonic  acid  and  convertion  of 
the  leuco  compounds  thus  obtained  with  or  without  further 
sulphonation,  into  dyestuffs  by  oxidation.  The  colouring 
matters  thus  obtained  dye  wool  from  an  acid-bath  blue 
shades,  which  are  very  fast  to  alkalis.  The  followiag 
example  is  given  as  an  illustration  of  the  method  of 
production  of  these  colouring  matters. 

A  mixture  of  17  parts  of  metasulphanilic  acid,  30  parts 
of  benzyl  chloride,  10  parts  of  caustic  soda,  and 
100  parts  of  water  is  heated  to  boiling  under  an  inverted 
condenser  until  the  benzyl  chloride  has  disappeared. 
The  dibenzylmetasulphanilic  acid  is  precipitated  by  the 
addition  of  acid,  filtered  off,  dried,  and  ground.  3.5  parts 
of  this  dibenzj'lmetasulphanilic  acid  are  added  to  a  solution 
of  27  parts  of  tetramethyldiamidobenzbydrol  in  270  parts 
of  acetic  acid  of  75  per  cent.,  and  the  mixture  is  heated 
on  the  water-bath  until  the  reaction  is  complete.  After 
pouring  into  water  and  neutralisation  with  sodium  carbonate 
the  leuco  compound  is  obtained  as  a  greyish-blue  precipi- 
tate, sparingly  soluble  in  alkalis  or  acids.  This  leuco 
sulphonic  acid  is  then  further  sulphonated  by  dissolving 
it  in  5  times  its  weight  of  fuming  sulphuric  acid  (20  per 
cent,  anhydride)  in  the  cold.  The  product  is  poiu-ed  into 
water,  limed,  and  the  calcium  salt  converted  into  sodiiam 
salt.  The  solution  of  the  latter  is  oxidised  to  the  colouring 
matter  by  means  of  lead   peroxide  and   acetic   acid,  the 


lead  removed  as  nulphate  and  the  filtrate  evaporated.  The 
product  dyes  wool  from  an  acid-bath  a  blue  similar  to 
that  of  "  Cotton  Hlue  R,"  which  resists  the  action  of 
alkalis  to  a  remarkable  extent. — T.  A.  \a. 


Jmprorements  itt  the  Manujavture  of  JJi/c-Stuffs.  H.  E. 
Newton,  London.  From  "  The  Farbenfal)riken  vormal.«i 
Fr.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat. 
1.0,056,  August  20,  1892. 

An  extension  of  Eng.  Pats.  13,235,  of  1890,  and  3,439  of 
1891  (this  .Touriuil,  1891,  760  and  1892,  158)  by  em- 
ployment of  amidonaphthols,  amidonaphthol  sulphonic 
acids,  amidonaphthol  ether  sulphonic  acids,  amidonaphth- 
oxyacetie  acid  or  amidonaphthoxyacetic  sulphonic  acid, 
in  place  of  the  o-naphthylamine  or  amidonaphthol 
ether  there  mentioned.  The  claim  covers  a  large 
number  of  colouring  matters,  which  are  obtained  by 
combination  of  the  tetrazo  compounds  derived  from 
benzidine,  tolidine,  dianisidine,  methoxybenzidine,  diamido- 
iizobenzene,  diamidoazoxylene,  paraphenylene  diamine, 
diamidonaphthalene,  diamidostilbene,  diamidocarbazol,  di- 
amidodiphenic  acid,  diamidodiphenylene  oxide,  &c.  with — 
{(I)  1  mol.  of  the  amidonaphthol,  amidonaphthol  sulphonic 
acid,  &c.,  above  mentioned,  and  1  mol.  of  salicylic  acid  or 
other  analogous  phenol  carboxylic  acid ;  or  with  (i)  1  or 
2  mols.of  the  said  amidonaphthol,  amidonaphthol  sulphonic 
acids,  &c. ;  the  intermediate  products  thus  obtained  being 
rediazotised  ,  and  the  diazo  compounds  combined  with  1 
or  2  mols.  of  the  usual  dyestuff  components,  more 
especially  the  dihydroxynaphthalenes,  amidonaphthols,  &c. 
For  example,  a  dyestuff  dyeing  unmordanted  cotton  green 
shades  from  an  alkaline  or  neutral  bath,  is  obtained  in 
the  following  manner.  A  solution  of  tetrazodi phenyl 
chloride  from  18 '4  parts  of  benzidine  is  allowed  to  run 
into  an  aqueous  solution  of  13  "8  parts  of  salicylic  acid 
containing  a  slight  excess  of  sodium  carbonate.  A  solution 
of  15  "9  parts  of  (1 .5)-amidonaphthol  in  dilute  hydrochloric 
acid  is  then  added,  and  after  standing  for  several  hours  the 
reaction  is  completed  bj'  heating  for  a  short  time  to  90°  C. 
The  intermediate  compound  thus  obtained  is  filtered  off, 
mixed  with  water  containing  7  parts  of  sodium  nitrite,  and 
dilute  hydrochloric  acid  is  allowed  to  slowly  run  in.  After 
standing  for  24  hours  the  diazotisation  is  complete,  and  the 
diazo  compound  is  filtered  off  and  introduced  into  an 
aqueous  solution  containing  26  "2  parts  of  the  sodium  salt 
of  ( 1 . 8 , 4)-dihydroxynaphthalene  sulphonic  acid,  50  parts  of 
sodium  acetate,  and  a  little  acetic  acid.  After  24  hours 
standing  the  mixture  is  rendered  alkaline,  and  the  dyestuff 
which  has  the  constitution — 


C6H,.N2.C6H3 


CgH4.X.,.C,nH 


/ 


OH 
CO.,Na 


/ 


OH 


/ 


■N.,.C,oH,<' 

\  Si 


(OH)., 


SO,Na 


is  salted  out,  filtered  off,  and  dried. 

A  colouring  matter  dyeing  unmordanted  cotton  a  pure 
green  is  obtained  as  follows : — 

A  solution  of  tetrazodiphenyl  chloride  from  18 '4  parts  of 
benzidine  is  mixed  with  a  moderately  acid  or  alkaline 
solution  of  53  "4  parts  of  a-amido-/3-naphthol-ether-/3-sul- 
phonic  acid  (from  $  -  naphthol  2 . 6  sulphonic  acid  by 
ethylation,  nitration,  and  reduction).  The  mixture  is  kept 
at  50^  C.  for  several  days,  and  finally  heated  for  a  short 
time  to  90'  C.  After  rendering  alkaline  the  intermediate 
compound  is  salted  out  and  filtered  off.  It  is  then  stirred 
up  with  a  solution  of  14  parts  of  sodium  nitrite,  and 
hydrochloric  acid  is  allowed  to  run  in  slowly.  After  24 
hours  the  tetrazochloride  is  filtered  off  and  introduced  into 
a  solution  of  52-4  parts  of  (1  .S.4)-dihydroxynaphthalene 
sulphonic  acid  and  100  parts  of  sodium  acetate.  After 
heating  to  90'  C.  to  complete  the  reaction  the  solution  is 
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made  alkaline  and  the  colouring  matter  is  filtered  off  and 
dried.     It  has  the  constitution — 

/        *  ^  (OH), 

\ 


SO,Na 


/  SOgNa 
/  /  SOsNa 

\  ^(0H)2 


OC,H, 


— T.  A.  L. 


Improvements  in  the  Manufacture  of  Azo  Colouring 
Matters  and  of  Materials  for  the  Same.  Read  Holliday 
and  Sons,  Limited,  and  K.  B.  Elbel,  Ph.D.,  Huddersfield. 
Eng.  Pat.  15,.386,  August  26,  1892. 

By  the  action  of  methylal,  formaldehyde,  acetaldehyde,  or 
acrolein  upon  a  mixture  of  two  aromatic  amines,  mixed 
methane  derivatives  are  obtained,  which  can  be  employed 
for  the  preparation  of  colouring  matters,  either  by  combina- 
tion with  diazo  or  tetrazo  compounds,  or  by  diazotisation 
and  combination  of  the  diazo  compounds  with  the  usual 
dyestuff  components. 

For  example,  a  dimethj'ldiamidophenjl  -  a  -  naphthyl- 
methane  is  obtained  bj^  agitating  50  lb.  of  a-uaphthylamine 
with  30  lb.  of  formaldehyde  solution  (40  per  cent.)  and 
15  guls.  of  water  at  50^,  drawing  off  the  water  and  heating 
the  product  with  300  lb.  of  dimethylaniline  and  i  gal.  of 
hydrochloric  acid  (120^  Be.)  at  100°  for  2  or  ;{  hours.  The 
new  base  remains  behind  after  making  alkaline  and  driving 
off  the  excess  of  dimethylaniline  with  steam.  It  is  purified 
by  solution  in  dilute  sulphuric  acid  and  precipitation  with 
an  alkali.  lu  a  similar  manner  diamido-o-tolyl-a-naphthyl- 
methane  is  prepared  by  the  action  of  formic  aldehj'de  upon 
a  mixture  of  a-naphtliylamine  and  o-toluidine.  The  new 
bases  can  be  converted  into  sulphonic  acids  by  warmiug  with 
fuming  sulphuric  acid.  The  employment  of  these  methane 
derivatives  for  the  preparation  of  azo  colours  is  illustrated 
by  the  following  examples  : — A  solution  of  35  lb.  of  sodium 
a-naphthylamine-disulphonate  (1.3.6)  in  100 gals,  of  water 
is  diazotised  hy  addition  of  20  lb.  of  hydrochloric  acid  and 
7  lb.  of  sodium  nitrite.  The  diazo  solution  is  mixed  with  a 
cold  solution  of  28  lb.  of  dimethyl-diamidophenyl-a- 
naphthyl-mcthane  and  25  lb.  of  bydrochloric  acid  in  100 
gals,  of  water.  After  standing  for  24  hours  the  intermediate 
product  is  rediazotised  by  addition  of  7  lb.  of  nitrite,  and 
the  diazo  compound  run  into  a  solution  of  40  lb.  of  sodium 
)8-uaphthol-disulphonate  R  and  30  lb.  of  dry  sodium 
carbonate  in  100  gals,  of  water.  The  colour  produced  dyes 
wool  a  bluish  black  from  an  acid  bath.  By  combination 
of  the  methane  derivatives  with  tetrazo  compounds, 
substantive  cotton  colouring  matters  are  obtained.  For 
example,  a  solution  of  tetrazoditolyl  chloride  from  21^  lb. 
of  tolidine  is  mixed  with  a  solution  of  28  ib.  of  dimethyl- 
diamidophenyl-a-naphthyl  methane  and  25  lb.  of  hydro- 
chloric acid  in  50  gals,  of  water.  The  intermediate  product 
is  rediazotised  by  the  addition  of  7  lb.  of  sodium  nitrite  and 
is  run  into  a  solution  of  90  lb.  of  amido-hydroxynaphthalene 
disulphonate  of  sodium  and  50  lb.  of  dry  sodium  carbonate 
in  100  gals,  of  water.  The  colouring  matter  thus  obtained 
dyes  unmordanted  cotton  greenish-blue  shades  from  an 
alkaline  bath,  which  can  be  diazotised  upon  the  fibre 
yielding  dark  "  ingrain  colours." — T.  A.  L. 


Improvements  in  the  Production  of  Black  Azo  Colours 
upon  Fibres.  H.  E.  Newton,  London.  From  "  The 
Farbenfabriken  vormals  Fr.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  15,439,  August  27,  1892. 

This  specification  is  an  extension  of  Eng.  Pats.  8530  of 
1890,9636  of  1891,  22,64lA  of  1891,  and  11,395  of  1892 
(this  Journal,  1893,  258,  and  1893,  593).  It  claims  the 
production  of  fast  black  "  ingrain  "  colours  of  still   greater 


intensity  than  those  which  have  been  yet  described  in  the 
above-mentioned  patents.  These  colours  are  produced  upon 
the  fibre  in  the  usual  way  from  certain  "  diskis-azo " 
"  triskis-azo,"  and  "  tetrakis-azo "  dyestuffs  which  are 
specified  in  the  patent.  Such  dyestuffs  are  those  obtained 
by  combining  the  tetrazo-compounds  derived  from  benzidine, 
tolidine,  dianisidine,  methoxybenzidine,  diamidoazobenzene, 
diamidoazotoluene,  paraphenylenediamine,  diamidonaph- 
thalene,  diamidostilbene,  diamidocarbazol,  diamidodiphenic 
acid,  diamidodiphenylene  oxide,  &c.,  with  1  or  2  mols. 
of  a-naphthylamine,  a-naphthylamine-/3-sulphonic  acids, 
a-amidonaphthol-ether  sulphonic  acid,  amidonaphthoxy- 
acetic  acid  or  amidonaphthoxyacetic  sulphonic  acid  as 
"  middle  component,"  or  with  1  mol.  of  one  of  these  "  middle 
components  "  and  1  mol.  of  another,  and  then  rediazctisiug 
the  intermediate  compound  thus  formed  and  combining  it 
with  1  or  2  mols.  of  amidonaphthol  sulphonic  acid,  a-uaph- 
thylamine-^-sulphonic  acid,  amidonaphthol-ether  sulphonic 
acid,  amido-naphthol,  amidonaphthol-ether,  amidonaph- 
thoxyacetic acid  or  amidonaphthoxyacetic  sulphonic  acid, 
or  with  1  mol.  of  one  of  these  and  1  mol.  of  another  dje- 
stuff  component. 

For  instance,  a  blue  black  colour  is  obtained  upon  the 
fibre  by  diazotisation  and  development  with  /8-naphthol, 
after  having  been  previously  dyed  with  the  colouring  matter 
of  the  formula — 


CoH3(CH,) .  Nj .  CioHe .  N, .  Ci„H5 


/ 


NHj 
SO,Xa 


CoH3(CH3) .  N2.  C,oH5(NH,)S03Xa 

which  is  obtained  by  combining  tetrazo-ditolyl  chloride 
with  1  mol.  of  o-naphthylamine,  rediazotising  and  couphng 
with  a-naphthylamine  sulphonic  acid  (1.6). 

In  a  similar  manner  a  beautiful  bluish-black  is  obtained 
b}'  dyeing  and  development  with  the  colouring  matter  of 
the  constitution — 

y  SOaXa  SO  Na 


CgH^ 


NHa 


K,.C,oH  /    NH, 


^  oaH, 


which  is  prepared  by  combining  diazotised  acetyl-para- 
phenylene  diamine  with  1  mol.  of  a-naphthylamine  sulphonic 
acid  (1 .7),  rediazotisation  of  the  product,  combination  with 
o-amido-;S-naphthol-ether-/3-sulphonic  acid,  and  finally 
splitting  off  the  acetyl-group  by  saponification. — T.  A.  L. 


The  Manufacture  or  Production  of  New  Azo  Colouring 
Matters^  and  Processes  for  Dyeing  and  Printing  there- 
with. H.  E.  Newton,  London.  From  "The  Farben- 
fabriken vormals  Fr.  Baj-er  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  15,636,  August  31,  1892. 

Ix  the  specification  of  Eng.  Pat.  5112  of  1892  (this 
Journal,  1893,  259),  a  series  of  mordant  dyeing  amido 
azo  colouring  matters  is  described,  which  when  fixed 
upon  cotton  by  means  of  chromium  salts  can  be  diazotised 
and  combined  with  phenols  and  amines  with  production 
of  fast  "  ingrain  colours."  According  to  the  present 
specification  a  similar  result  is  obtained  b}'  employing 
the  amidoazo  colouring  matters  formed  by  combina- 
tion of  paraxylidine  with  the  diazo  compounds  of  amido- 
carboxylic  acids  such  as  o-amidobenzoic  acid,  /3-amido- 
benzoic  acid,  amidosulphobenzoic  acid,  o-amidosalicylic 
acid,  p  -  amidosalicylic  acid,  amido  -  p  -  hydroxybenzoic 
acid,  o-amido-TK-cresol-carboxylic  acid,  /)-amido-o-cresol- 
carboxjlic  acid,  amidoanisic  acid,  amidophthalic  acid,  and 
their  sulphonic  acids.  The  dyestuffs  so  obtained  give  j-ellow 
to  red  shades,  when  dyed  upon  chrome  mordanted  wool,  or 
when  printed  upon  cotton  with  a  chromium  mordant.  The 
colouring  matters  thus  fixed  upon  the  fibre  can  be  diazo- 
tised by  treatment  with  nitrous  acid  and  converted  into  fast 
"  ingrain  colours  "  ranging  in  shade  from  yellowish-brown 
to  violet  by  immersion  in  solutions  of  uaphthob,  dihydroxy- 
naphthalenes,  amidonaphthols,  naphthylamines,  diamines, 
&c. 
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The  following  is  an  example  of  the  preparation  and  use 
of  these  colouring  matters  : — A  solution  of  21' 7  parts  of 
amidosnlphoben/.oic  acid  an<l  :{6  i>arts  of  hydrochloric  acid 
(20  per  cent.  HCl)  in  400  parts  of  waUr  is  dia/.otised  by 
addition  of  6'y  parts  of  sodium  nitrite  dissolved  in  20  parts 
of  water.  The  diazo  solution  is  then  mixed  with  a  solution 
of  IC  parts  of  paraxylidine  hydrochloride  in  100  parts  of 
water,  and  after  .nldition  of  fi7  parts  of  sodium  acetate  the 
mixture  is  healed  to  35" — 40'  C,  and  then  allowed  to  stand 
for  24  hours.  The  colouring  matter  is  filtered  off,  dissolved 
in  sodium  carbonate,  and  rcprecipitated  by  acetic  acid.  It 
can  then  be  directly  employed  for  dyeing  and  printing. 
For  instance,  cotton  eloth  is  printed  with  a  mixture  composed 
of  100  parts  of  the  20  per  cent,  dyestuff  paste  thus  prepared, 
200  i)arts  of  water,  640  parts  of  acetic  acid  starch 
tragacanth  thickening,  and  60  parts  of  chromium  acetate 
solution  of  20    He. 

After  steaming,  chalking,  treating  with  malt,  scraping, 
and  washing,  the  printed  cloth  is  passed  through  a  bath  of 
nitrous  acid,  and  then  after  washing  through  an  alkaline 
solutiou  of  )8-naphthol :  the  printed  parts  theu  assume  a 
red  colour.  Instead  of  printing  with  the  colouring  matter, 
the  cloth  may  be  printed  with  the  chrome  mordant,  then 
dyed,  and  subsequently  diazotised  and  developed  as  before, 
the  i)atteru  only  appearing  on  the  mordanted  parts. 

— T.  A.  L. 


Froduclion  of  Tico  Isomeric  Uisnlpkn  Acids  of  Para-amido- 
phenol  and  }'iolet-Blar/i  Dye- Stuffs  obtained  therefrom. 

*  J.  R.  Geigy,  liasle,  Switzerland.  Eng.  Pat.  15,692, 
September  1,  1892. 

By  the  action  of  sodium  bisulphite  upon  nitrosodimethyl- 
aniliue,  two  isomeric  disulphonic  acids  of  p-amidophenol  are 
obtained,  whilst  dimethylamine  is  split  off. 

The  a-acid  is  prepared  by  adding  5  kilos,  of  nitrosodime- 
thylaniline  hydrochloride  to  15  kilos,  of  a  solution  of  sodium 
bisulphite  of  .38'  Be.  filtering  the  solution,  adding  23  kilos, 
of  hydrochloric  acid,  and  boiling  for  two  or  three  hours.  On 
cooling,  the  sodium  salt  of  the  a-disulphonic  acid  crjstallises 
out  in  long  thin  needles.  The  )3-acid  is  prepared  by  evapo- 
rating the  above  sodium  bisulphite  solution  until  it  shows 
:i  temperature  of  115'  C.  After  cooling,  it  is  mixed  with 
>ome  water  and  hydrochloric  acid,  and  on  standing  the 
Sodium  salt  of  the  )8-acid  crystallises  out  in  small  prisms. 
Both  sulphonic  acids  are  employed  for  the  preparation  of 
violet-black  diazo  colouring  matters  b^-  combination  of  their 
iliazo  compounds  with  a-naphthylamine,  rediazotisation,  and 
combination  with  /5-naphthol.  The  preparation  of  the 
colouring  matters  is  performed  in  the  usual  manner. 

— T.  A.  L. 


Improvements  in  the  Production  of  Azo  Colouri?ig 
Matters.  C.  D.  Abel,  London.  From  "  The  Actiengesell- 
schaft  fiir  Anilinfabrikation."  Berlin,  Germany.  Eng. 
Pat.  15,789,  September  2,  1822. 

Bt  combining  the  tetrazo  compounds  derived  from  para- 
diamines  with  1  mol.  of  7-amidonaphthol  monosulphonic 
aeidand  1  mol.  of  a-  or  j8-hydroxynaphthoic  acid,  colouring 
matters  are  obtained  which  dye  unmordanted  cotton  direct 
from  an  alkaline  or  neutral  bath,  indigo  blue  to  brownish 
\'iolet  shades.  Tha  latter  are  distinguished  by  great  intensity 
and  fastness  against  light,  air,  and  washing.  For  example, 
-4  4  kilos,  of  dianisidine  are  diazotised,  and  combined  with 
'-C  kilos,  of  7-amidonaphthol-sulphonic  acid  in  a  solution 
Ikept  alkaline  with  sodium  carbonate.  The  black  insoluble 
jprecipitate  of  the  intermediate  compound  is  then  combined 
jwith  19  kilo:,  of  /3-hydroxynaphthoic  acid  (of  m.p.  216"  C.) 
jin  a  solution  rendered  alkaline  with  caustic  soda.  When  the 
jcombination  is  complete  the  dyestuff  is  salted  out,  pressed, 
land  dried.  It  dves  unmordanted  cotton  a  deep  indigo-blue. 
I  '  — T.  A.  L. 


77ie  Manufcuture  or  Production  of  New  Basic  Colouring 
Matters.  H.  K.  Newton,  London.  From  "  The  Farben- 
fabriken  vormals  Fr.  Bayer  and  Go.,"  Klberfeld,  (iermany. 
Fng.  Pat.  16,815,  September  20,  1K92. 
TiiK  specification  describes  the  preparation  of  a  large 
number  of  soluble  ba.sic  colouring  matters  belonging  to  the 
azine  class,  by  the  reaction  of  the  hydrochlorides  of  various 
amido-azo  compounds  ujujm  a  variety  of  amines  and  diamines 
The  reaction  is  best  performed  by  heating  the  constituents 
together  in  alcoholic,  glycerol,  or  acetic  acid  solution. 
The  amidoazo  compound  employed  may  be  amido-azo- 
benzene  or  one  of  its  homologues  or  alkyl  derivatives 
more  especially  dimethyl  or  diethyl-amido-azobenzene.  The 
amine  may  be  one  of  the  following  :— Aniline,  orthotoluidine, 
diphenylamine,  a  and  /3-naphthylamine  and  their  alkyl  deri- 
vatives, m-phenylene  and  m-tolylene-diaraine  and  their  alkyl 
derivatives,  (2.6)  and  (2.7)— naphthylene  diamines  and 
their  phenyl  and  tolyl  derivatives.  Thecolouringlmatters  thus 
obtained  yield  blue  and  green  shades  upon  cotton  mordanted 
with  tannin  and  possess  a  high  degree  of  fastness  to  light 
and  alkalis.  Their  preparation  is  illustrated  by  the 
following  example.  A  mixture  of  28-9  parts  of  dimethyl- 
amido-azobenzene  hydrochloride  and  1 5  ■  5  parts  of  diphenvl- 
naphthylene  diamine  (2.6)  is  heated  with  100  parts  "of 
alcohol  in  a  vessel  provided  with  an  inverted  condenser 
until  the  colour  of  the  solution  changes  from  brown  to 
green.  It  is  then  poured  into  a  large  quantity  of  hot  water 
filtered  and  the  dyestuff  salted  out.  The  product  dyes 
tannined  cotton  a  bluish  green. — T.  A.  L. 


Improvement  in  the  Manufacture  or  Production  of  Dye- 
stuffs.  H.  E.  Newton,  London.  From  "  The  Farbenfa- 
briken  vormals  Fr.  Bayer  and  Go.,"  P^lberfeld,  Germany. 
Fng.  Pat.  17,673,  October  4, 1892. 

The  ordinary  method  of  preparing  naphthazarine  by 
heating  dinitronaphthalene  (1.5)  with  concentrated 
sulphuric  acid  at  200' — 300'  is  very  defective,  as  only  small 
yields  are  obtained.  The  inventors  find  that  this  difficulty 
is  entirely  obviated  by  employing  fuming  sulphuric  acid 
containing  sulphur  sesquioxide  (SiOj)  by  which  dinitro- 
naphthalene (1.5)  is  readily  converted  into  naphthazarine 
even  at  ordinary  temperatures,  10  parts  of  fineiy-powdered 
dinitronaphthalene  are  stirred  into  200  parts  of  100  per  cent, 
sulphu'-ic  acid  and  a  solution  of  sulphur  sesquioxide.obtained 
by  adding  5  parts  of  flowers  of  sulphur  to  50  parts  of  fuming 
sulphuric  acid  (40  per  cent,  anhydride)  is  slowly  added 
keeping  the  temperature  below  40'  C.  The  reaction  is 
complete  almost  at  once.  The  product  is  poured  into  water 
filtered  from  sulphur  and  the  solution  boiled  until  the  blue 
colour  of  the  intermediate  product  has  changed  to  bluish- 
red.  On  cooling,  naphthazarine  separates  in  a  pure  state 
and  is  filtered  off  and  washed  with  cold  water. — T.  A.  L. 


Improvements  in  the  Manufacture  or  Production  of 
Colouring  Matters  derived  from  Anthraquinone .  H.  G. 
Xewtoo,  London.  From  "  Farbenfabriken  vormals  Fr. 
Bayer  and  Co.,"  Elberfeld,  Germanv.  Eng.  Pat.  17,674, 
October  4,  1892. 

Ix  the  specifications  of  German  Patents  6,526  and  67,102 
the  preparation  of  colouring  matters  is  described,  which 
dye  chrome  mordanted  wool  reddish  to  greenish  blue  shades 
and  which  are  obtained  by  the  action  of  concentrated  or 
fuming  sulphuric  £cid  upon  00-dinitroanthraquinone.  The 
inventors  find  that  this  reaction  can  be  much  more  readilv 
effected  by  employing  a  sulphuric  acid  solution  of  sulphur 
sesquioxide.  The  reaction  then  proceeds  at  a  much  lower 
temperature  and  the  products  are  distinguished  by  greater 
purity  and  brightness  of  shade. 

For  example,  10  parts  of  dinitro-anthraquinone  are 
dissolved  in  200  parts  of  fuming  sulphuric  acid  (20  per 
cent,  anhydride)  and  2  •  5  parts  of  flowers  of  sulphur  are 
slowly  stirred  into  the  mixture.  The  reaction  begins  in  the 
cold  and  the  temperature  rises  spontaneously  but  must  not 
be  allowed  to  exceed  45"' — 50^.  The  mixture  is  kept  at 
40'— 50^  for  6   hours  with  constant   stirring    and  is  then 
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poured  into  water  and  boiled.  The  dark  violet  precipitate 
of  the  colouring  matter  is  filtered  off  and  washed  with  cold 
water.  It  dyes  chromed  wool  greenish-blue  shades  which 
are  fast  to  fulling  and  light. — T.  A.  L. 


Manufacture  of  Neiv  Colouring  Matters  derived  from 
Dioxydiphenylmethane.  3.  C.  L.  Durand,  D.  E. 
Huguenin,  and  A.  J.  J.  D'Andiran,  Basle,  Switzerland. 
Eng.  Pat.  9182,  Mays,  1893.  Date  under  International 
Convention,  December  2,  1892. 
The  patent  relates  to  the  preparation  of  mixed  azo  colouring 
matters,  obtained  by  combination  of  tetrazo  compounds 
with  sulphanilic  or  naphthionic  acid,  aud  dihydroxydiphenyl- 
methane  (from  phenol  and  formaldehyde).  They  are  pre- 
pared by  reacting  with  1  mol.  of  dihydroxydiphenylmethane 
upon  I  or  2  mols.  of  the  intermediate  compounds  from 
]  mol.  of  diazotised  benzidine,  tolidine,  or  dianisidine,  and 
1  mol.  of  sulphanilic  or  naphthionic  acid;  or  upjn  1  mol.  of 
one  of  ^hese  intermediate  products  and  1  mol.  of  another  ; 
or  upon  1  mol.  of  one  of  these  intermediate  products  and 
1  mol.  of  an  ordinary  diazo  compound.  They  dye  unmor- 
danted  cotton  from  an  alkaline  bath,  those  derived  from 
sulphanilic  acid  and  dihydroxydiphenylmethane  giving  yellow 
shades,  and  those  having  naphthionic  acid  in  their  com- 
position giving  red  shades.  They  differ  considerably  in 
properties  from  the  corresponding  mixed  phenol  colours. 

— T.  A.  L. 


Sulpho  Acid  and  Process  of  Producing  the  same.  H.  A. 
Frasch,  Cleveland,  Ohio,  U.S.A..  Eng.  Pat.  10,321, 
May  25,  1893. 

Crude  petroleum,  petroleum  residues,  &c.  is  agitated  with 
concentrated  sulphuric  acid  until  a  sample  of  the  oil  no 
longer  discolours  fresh  acid.  The  acid  layer  is  then  drawn 
off,  and  heated  or  allowed  to  stand  for  a  long  time.  It  is 
then  diluted  or  neutralised  and  the  precipitate  is  extracted 
with  boiling  water.  The  solution  of  the  sulphonated  products 
thus  obtained  is  neutralised  with  lime  and  the  precipitate  of 
insoluble  calcium  salts  is  separated  from  the  soluble  calcium 
salts  which  remain  in  solution.  The  acid  corresponding  to 
the  former  is  claimed  in  this  specification. — T.  A.  L. 


Mamifacture  of  JVeiv  Colouring  Matters  derived  from  the 
Condensation  Products  of  Formic  Aldehyde  ivith  Benzi- 
dine, Tolidine,  or  Dianisidine.  J.  C.  L.  Durand,  D.  E. 
Huguenin,  and  A.  J.  J.  D'Andiran,  Basle,  Switzerlaud. 
Eng.  Pat.  9183,  May  8,  1893.  Date  under  International 
Convention,  January  27,  1893. 

Ix  the  English  patent  9360  of  1892  (this  Journal,  1892, 
809),  condensation  products  obtained  by  the  action  of 
formaldehyde  upon  benzidine,  tolidine,  and  dianisidine  have 
been  described.  The  present  specification  relates  to  the 
preparation  of  substantive  cotton  colouring  matters  from 
these  condensation  products  by  combining  their  diazo 
compounds  with  the  sulphouic  acids  of  naphthols  or 
naphthylamines  or  with  phenolcarboxylic  acids. 

For  example,  a  colouring  matter  which  dyes  unmordanted 
cotton  red  is  prepared  by  diazotising  4* 3  kilos,  of  the 
condensation  products  of  formaldehyde  and  tolidine,  with 
8  kilos,  of  hydrochloric  acid  (21°  Be.),  and  1'4  kilos,  of 
sodium  nitrite,  and  pouring  the  product  into  a  solution 
containing  4' 9  kilos,  of  sodium  naphthionate  and  8  kilos, 
of  sodium  acetate.  After  allowing  it  to  stand  for  1 2  hours 
the  mixture  is  made  alkaline,  heated  to  boiling,  and  the 
colouring  matter  salted  out.  The  colouring  matters  obtained 
by  combining  tbe  condensation  products  with  salicylic  acid 
dye  yellow  to  brown  shades,  those  with  o-naphthol-a- 
sulphonic  acid  violet  to  blue. — T.  A.  L. 


Improvements  in  and  in  the  Method  of  Obtaining  Dyestuffs 
from  Petroleum.  H.  A.  Frasch,  Cleveland,  Ohio,  U.S.A. 
Eng.  Pat.  10,320,  May  25,  1893. 

The  patent  relates  to  the  production  of  a  brown  dyestuff  by 
treating  petroleum  or  crude  mineral  oU  with  a  mixture  of 
sulphuric  and  nitric  acids  as  long  as  the  oU  discolours  fresh 
acid.  The  acid  is  then  drawn  off  and  heated  or  allowed  to 
stand  for  a  long  time,  after  which  the  dyestuff  is  pre- 
cipitated by  dilution  or  neutralisation,  dissolved  in  hot 
water,  filtered  and  converted  into  calcium  salt  aud  thence 
into  sodium  salt. — T  A.  L. 


Art  of  Manifacturinq  Sulpho  Acid  from  Petroleum. 
H.  A.  Frasch,  Cleveland,  Ohio,  U.S.A.  Eng.  Pat.  10,322, 
May  25,  1893. 

This  specification  claims  the  sulphonic  acid  corresponding 
to  the  soluble  calcium  salt,  the  preparation  of  which  is 
described  in  the  previous  abstract. — T.  A.  L. 


Art  of  Producing  Dyestuffs  from  Natural  Mineral  Oils  by 
Sulphonation.  H.  A.  Frasch,  Cleveland,  Ohio,  U.S.A. 
Eng.  Pat.  10,323,  May  25,  1893. 

The  patent  claims  the  preparation  of  a  yellow  dyestuff  by 
adding  salt  to  the  soluble  calcium  salts  obtained  as  described 
ill  the  abstract  of  English  Patent  10,321  (see  above). 

— T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

Hygrometric     Properties     of     Te.rtile      Materials.       Th. 
Schloesing,  jun.     Comptes  rend.  116,  808 — 812. 

Textile  materials  in  general  possess  very  marked  hygro- 
scopic characters,  the  quantity  of  moisture  absorbed 
depending  on  the  temperature  and  the  proportionate  satura- 
tion of  the  atmosphere  with  humidity  ;  when  equilibrium 
subsists  between  the  material  and  the  surrounding  atmo- 
sphere there  is  for  each  temperature  a  relation  between  the 
amount  of  hygroscopic  moisture  taken  up  and  the  fraction 
of  saturation  of  the  air.  The  author  has  studied  these 
relations  in  two  ways  :  firstly,  by  passing  air  through  a 
relatively  large  bulk  of  the  material  examined  so  that  the 
air  and  the  material  assumed  the  humidity  relationship 
appropriate  to  the  particular  temperature ;  and  secondly, 
by  exposing  a  small  quantity  of  material  to  air  containing  a 
known  amount  of  moisture,  this  latter  being  maintained 
constant  by  enclosing  in  the  experimental  chamber  a  vessel 
of  diluted  sulphuric  acid  of  known  strength.  This  second 
method  was  principally  used  as  an  occasional  check  upon 
the  values  obtained  in  the  first  way;  satisfactory  con- 
cordance was  observed  between  the  two  different  valuations 
thus  obtained.  Experiments  were  made  with  cotton 
(American,  Egyptian,  aod  Indian),  woollen  (Buenos  Ayres 
and  Port  Philippe),  and  silken  (Cevennes  and  Chinese) 
goods,  at  the  temperatures  12°,  24°,  and  35°. 

The  annexed  cut  illustrates  the  results  obtained,  the  three 
curves  for  different  temperatures  being  given  for  wool,  but 
only  those  obtained  at  24°  for  the  other  textiles ;  in  all 
cases  the  general  character  of  the  curve  was  the  same. 
Obviously,  the  total  amount  of  moisture  taken  up  when  in 
contact  with  an  approaching  saturation  ^vith  humidity  is 
very  considerable,  being  greatest  with  wool  and  least  with 
cotton. 
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— C.  R.  A.  W. 


PATENTS. 

Improvements  in  and  «'«  the  Matiufacture  of  Waterproof 
Felt.  F.  Devise,  Paris.  Eng.  Pat.  10,863,  June  5, 
1893. 

In  carrying  out  this  invention,  the  waterproof  coating  is 
applied  in  the  ordinary  manner  on  the  surface  of  the  felt. 
Then  the  two  coated  faces  of  two  similar  pieces  of  fabric 
are  placed  one  upon  the  other  and  passed  under  a  roller 
which  forces  the  coating  into  the  material  for  about  half  its 
thickness.  The  surfaces  thus  coated  are  given  a  suitable 
polish  by  applying  a  layer  of  solution  in  the  usual  manner, 
and  they  are  then  allowed  to  dry.  A  plate  of  felt  is  thus 
obtained  impregnated  for  half  its  thickness  and  having  a 
coating  on  one  of  its  surfaces.  It  may  be  used  for  the 
making  of  soles  of  boots,  saddle-cloths,  and  any  other 
articles  in  which  it  is  useful  to  have  one  face  porous  and 
the  other  impervious. — E.  G.  P.  T. 


Improvements  in  Machines  or  Apparatus  for  Decorticating 
or  Treating  Fibrous  Leaves,  Stems,  and  the  like,  for  the 
purpose  of  Obtaining  the  Fibre  therefrom.  E.  N.  B. 
and  H.  St.  J.  K.  Donisthorpe  and  T.  Burrows,  London. 
Eng.  Pat.  13,301,  July  20,  1892. 

'The  fibres  in  the  leaves  or  stems  of  the  American  agave, 
sisal  hemp,  pita,  pineapple,  yucca,  New  Zealand  flax,  musa, 
and  other  fibrous  plants  are,  it  is  averred,  separated  more 
effectually  and  expeditiously  than  hitherto  by  means  of  the 
apparatus  which  forms  the  subject  of  this  invention.  This 
consists  essentially  of  a  pair  of  heavy-pressure  feed-roUers, 
revolving  in  front  of  two  longitndinally-fluted  rollers  which 
are  so  geared  that  the  raised  surfaces  on  the  one  dip  into 
the  grooves  on  the  other,  the  crushed  leaves  and  stems 
being  thus  divested  of  their  pulp  and  prepared  for  the 
succeeding  operations  of  combing,  &c. — E.  B. 


A  Detergent  Composition  for  Laundry,  Washing,  or  other 
Purposes.  B.  Pitt,  Bristol.  Eng.  Pat.  14,896,  August  18, 
1892. 

See  under  XII.,  page  771. 


An  Improved  Ecru  or  Yellow  Tint  for  Laundry  Pur- 
poses. C.  Brown,  Peckham,  Surrey.  Eng.  Pat.  13,684, 
July  27,  1892,  * 

See  under  IV.,  page  753. 


Improvements  in  Machinery  or   Apparatus  for   Softening 

and  Cleaning  Textile  Fabrics.     A.  Monforts,  iliinchen- 

Gladbach,    Germany.      Eng.   Pat.    15,486,    August    29, 

1892. 

The  modified  apparatus  in  question  consists  essentially  of 

a  cloth-shearing  machine  of   the  ordinary  type,  constructed 

with  brushes  and  shearing-rollers.     The  spiral  blades  on  the 

latter  have,  however,  sinuous   instead  of  even   edges.     An 

undulaton,-  motion  is  by  this  means  imparted  to  the  fabric 

passing  through  the  machine,  which  is  thus  rendered  more 

supple  and  elastic  as  well  as  freed  from  knots  and  projecting 

filaments.— E.  B. 


Improvements  in  the  Manufacture  of  Iridescent  Fabrics 
and  Papers.  F.  Voland,  Lyons,  France.  Eng.  Pat. 
5528,  March  14,  1893. 

Iridescent  fabrics  have  been  hitherto  manufactured  bj- 
weaving  differently-coloured  warp  threads  with  a  light  weft 
and  passing  through  roUers  grooved  in  the  direction  of  the 
warp.  The  present  inventor  improves  upon  this  by  printing 
narrow  parallel  lines  or  stripes  of  colours  (generally  in  groups 
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of  three  or  four)  parallel,  transversely,  or  obliquely  to  the 
length  of  the  fabric,  and  either  continuously  or  in  the  form 
of  patterns,  such  as  squares,  ovals,  flowers,  &c.  After  being 
thus  printed,  the  fabric  (or  paper)  is  goffered  by  rollers 
with  grooves  corresponding  in  width  and  direction  with  the 
line-groups.  The  advantages  of  this  method  over  the  older 
one  are :  superiority  of  effect  -.  the  production  of  stronger 
fabrics,  the  employment  of  a  weft  of  similar  thickness  to  the 
warp  being  permissible  ;  and,  finally,  less  cost. — ¥..  B. 


VI -DYEINa.  CALICO  PRINTINa.  PAPER- 
STAINOa.  AND  BLEACHINa. 

A  Determination  of  the  Amount  of  Tartar  Emetic  required 
to  fix  the  Tannic  Acid  Mordant  on  Cotton.  H.  Falke. 
Farber  Zeit.  1893.  226—229. 

The  author  shows  that  the  amount  of  tartar  emetic 
required  for  the  fixation  of  tannic  acid  on  cotton  is  less  than 
that  commonly  recommended. 

The  quantity  of  tartar  emetic  necessary  for  the  precipita- 
tion from  solution  of  100  parts  of  tannic  acid  was  first 
ascertained  (volumetrically  in  the  presence  of  sodium 
acetate)  and  found  to  be  45  j>arts. 

i]xperiments  were  then  made  on  cotton  which  had  been 
mordanted  with  tannic  acid  in  the  following  manner : — 
Six  lots  of  80 grms.  each  of  cotton  jam  (previously  scoured 
and  washed)  were  placed  in  separate  baths  (each  of 
1,600  cc.)  of  tannic  acid,  containing  respectively  of  that 
substance  from  2  up  to  6  per  cent,  of  the  weight  of  the 
cotton  under  treatment  in  each,  and  at  a  temperature  of  60". 
The  baths  were  thereupon  allowed  to  cool  and  at  the  end 
of  four  hours  the  skeins  of  cotton  were  withdrawn  and 
divided  into  10  grm.  portions. 

These  were  now  severally  moved  about  for  half-an-hour 
in  solutions  of  tartar  emetic  containing  from  0"25  to  1*2 
per  cent,  (of  the  weight  of  the  cotton  portions)  of  the 
same.  Finally,  portions  of  each  residual  tixing-bath  were 
tested  respectively  with  hydrogen  sulphide  and  ferrous 
sulphate,  the  baths  which  showed  the  presence  of  the 
least  tannic  acid  and  tartar  emetic  being  adjudged  to 
have  contained  the  nearest  approximation  to  the  amount  of 
tartar  emetic  needed  to  fix  the  amounts  of  tannic  acid  on 
the  cotton  immersed  therein.  Thus,  in  the  experiment  in 
which  3  per  cent,  of  tannic  acid  was  applied,  the  results  of 
the  tests  were — 


No.  of 
Bath. 

Tartar  Emetic 
Employed. 

Hydrogen  Sulphide 
Test. 

Ferrous  Sulphate 
Test. 

1 

Per  Cent. 
0-3 

.. 

Blue  colouration. 

2 

0-4 

» 

3 

0-5 

Faint  coloui-ation. 

4 

0-6 

Faint  ooloui-ation 

5 

0-7 

Oranf^e  colouration 

« 

0-8 

» 

7 

0-9 

>i              „ 

s 

ro 

'• 

The   results   obtained  indicate  that  the   proper   relative 
proportions  of  tannic  acid  and  tartar  emetic  to  employ  are — 


Tannic  Acid. 

Sumac  Extract  at  30°  B. 

Tartar  Emetic. 

2 

or 

Per  Cent. 
6—8 

Percent. 
0-45 —0*5 

3 

„ 

9—12 

0-6 

4 

„ 

12-16 

0-7 

5 

„ 

16-20 

0-8 

6 

" 

20-25 

0-9-1-0 

i 


from  which  it  is  inferred  that  0-6  per  cent,  is  approximately 
the  quantity  of  tartar  emetic  required  to  fix  the  tannic  acid 
absorbed  in  this  case,  under  the  conditions  mentioned. 

Similar  experiments  were  made  with   cotton   mordanted 
with  sumac-tannic  acid. 


The  results  were  confirmed  by  dye-tests,  no  advantage 
being  found  in  the  employment  of  a  larger  amount  of  tartar 
emetic  than  is  needed  to  fi.x  the  tannic  acid. 

Where  calcareous  water  is  used  for  ihe  preparation  of  the 
fixing-bath,  the  proportion  of  tartar  emetic  to  be  used  will 
have  to  be  increased  to  allow  for  that  which  is  precipitated. 

— E.  B. 

The  Theory  of  the  Chromic  Acid  Indigo-Discharge 
Process.  J.  MuUerus  and  J.  Margulies.  Farber  Zeit. 
1893,  284—286. 

Ix  the  discharging  of  indigo-dyed  cotton  fabrics  by  means 
of  chromic  acid,  the  material  printed  with  an  alkaline 
chromate  is  drawn  through  a  mixed  bath  of  sulphuric  and 
oxalic  acids.  A  remarkable  fact  regarding  the  action 
which  occurs  is  that  if  the  oxalic  acid  be  omitted  from  the 
bath  the  destruction  of  the  colouring  matter  takes  place 
more  slowly  and  to  a  less  extent,  notwithstanding  that  the 
oxalic  acid  might  a  priori  be  expected  to  exercise  a  reduc- 
ing action,  and  thus  counteract  rather  than  assist  the 
oxidfition  of  the  indigo.  The  effect  may  be  observed  by 
immersing,  at  a  temperature  of  95°,  swatches  of  indigo- 
dyed  cloth  in  separate  portions  of  a  solution  of  chromic 
acid  of  suitable  concentration,  to  which  are  added  :  in  one 
case  (6),  oxalic  acid  ;  in  another  (c),  sulphuric  acid  ;  and 
in  a  third  (rf),  both  acids  ;  the  cloth  being  slowly  and  im- 
perfectly decolourised  by  the  solution  of  chromic  acid  alone, 
and  by  solutions  b  and  c,  but  being  rapidly  and  entirely 
decolourized  by  d. 

The  part  of  the  oxalic  acid  in  the  destruction  of  the  indigo 
is  indicated  by  the  equations — 

I. 
2aH20j  +  2K.,Cr04  =  2K.a04  -f  2H;0  +  2Cr03 

II. 

2C2H./),  +  2Cr03  =  4CO3  +  2H2O  +  2CrOo 

the  chromium  dioxide  thus  formed  immediately  oxidising 
the  indigo — 

III. 

■2CtO..  =  CrjOs  +  O 

That  chromic  acid  is  liberated  from  an  alkaline  chromate 
by  oxalic  acid,  as  expressed  b}-  the  first  of  these  equations, 
is  shown  b}'  the  change  of  colour,  from  yellow  to  red,  under- 
gone by  dilute  and  moderately  concentrated  solutions  of 
alkaline  chromates  on  the  addition  of  oxalic  acid  to  them. 
(Concentrated  solutions  give  only  a  momentary  red  colora- 
tion, secondary  changes  rapidly  ensuing.)  The  sulphuric 
acid  present  in  the  acid-bath  with  the  oxalic  acid  may, 
however,  be  looked  upon  as  for  the  most  part  determining 
this  change,  as  it  acts  more  energetically  and  ri>pidly  to  this 
end  than  oxalic  acid. 

The  chromic   acid   liberated   in  the   first  phase   of   the 
reaction  is  at  once  acted  upon  by  the  oxalic  acid,  as  indi- 
cated in  the  second  equation.     As  evidence  of  the  probable 
formation  of  chromium  dioxide  in  this  manner,  an  observa- 
tion of  E.  Wild's  is  referred  to.     This   is  that  while  iodine 
separates  only  after  long  standing,  from  a  mixture  of  carbon 
bisulphide,  potassium  dichromate  and  potassium  iodide,  it  is 
I   immediateh"  liberated  by  the  addition   of  a  trace  of  oxalic 
I    acid  to   the    mixture.     Again,   it   is  known  that   whereas 
I    chloric  acid  does  not  at  once  act  upon  indigo,  the  addition 
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of  a  sulphite  to  it  piwlaces  a  lower  chlorine  oxide  which 
does  so  instantly.  In  similar  manner  the  chromium  trioxide 
yields  by  the  action  of  the  oxalic  acid  tlu;  unstable  dioxide, 
which  more  actively  oxidises  the  indif,'<),  with  the  ultimate 
formation  of  isatin  and  a  salt  of  chromium  sesquioxide. 

Tlie  production  of  carbonic  anhydride  in  tlie  discharge 
process  (e(iuation  II.)  was  experimentally  proved. 

It  is  interesting  that  formic,  citric,  and  tartaric  acids 
cannot  replace  the  oxalic  acid  in  the  above  reaction. — ^E.  U. 


PATENTS. 

I  mprovewents  in  Certain  Machines  for  Washing,  Soaping, 
Jileaching,  Dyeing,  and  similarly  Treating  Textile 
Fabrics.  J.  Schmidlin,  Uradley  Fold.  Eng.  Pat.  14,421, 
August  10,  1892. 

This  invention  relates  to  mechanism  for  soaping,  &c. 
textile  fabrics  at  full  width,  and  in  particular  to  tlie  arrange- 
ment known  as  "  Hawthorn's  Patent  Open  Washing  and 
Soaping  Machine."  The  inventor  declares  that  the  mere 
carrying  round  of  the  fabric  by  the  revolving  wheel  in  this 


Improved  Machine  for  Washing,  Bleaching,  Dyeing,  &c.  Textiles. 


apparatus  is  inadequate  for  its  thorough  cleansing  or  coloar- 
ing,  as  the  case  may  be.  He,  accordingly,  imparts  to  the 
wheel  an  axially  reciprocating  or  rocking  motion,  and 
receives  the  cloth  in  folds  between  two  endless  chains  of 
perforated  plates  e  and  c'  (see  figure),  thus  creating  a  suffi- 
cient agitation  of  the  liquor  to  produce  the  requisite  action 
on  the  fabric. — E.  B. 


An  Improved  Method  of  Printing  Fabrics.  H.  H.  Lake, 
Loudon.  From  E.  Cousin,  Lyons,  France.  Eng.  Pat. 
14,88.5,  August  17,  1892. 

A  I'ROCESS  of  Stencil  printing.  "  One  or  more  forms, 
blanks  or  the  like  of  paper,  cardboard,  metal,  celluloid,  or 
other  suitable  material  "  are  prepared,  each  "  with  openings 
according  to  the  outlines  of  the  design  of  each  colour  to  be 
printed."  These  are  placed  upon  the  fabric  and  the  colour 
or  colours  printed  on  by  "  brushes,  pads,  rollers,  or  the 
like."  The  principal  advantages  of  the  method  are  stated 
to  be  "  rapidity  and  small  cost  of  engraving,  and  employ- 
ment of  unskilled  labour  for  doing  work  ordinarily  executed 
hv  skilled  -workmen." — E.  B. 


Improvements  in  Cleansing,  Bleaching,  and  Dyeing  Textile 

Materials    and    Fabrics,    and     in    Apparatus   therefor. 

D.  Stewart  and  T.  Lambert,  Glasgow.     Eng.  Pat.  15,726, 

September  2,  1892. 

The:  materials  are    operated   upon    in    the   gas-tight   keir 

described  in  Eng.  Pat.  16,463  of   1891  (this  Journal,  1892, 

7-15).  .,     -     . 

For  the  purpose  of  scouring,  a  volatde  hydrocarbon  or 
mixture  of  hydrocarbons,  such  as  solvent  naphtha,  is  used. 
A  suitable  quantity  of  this  is  forced  from  a  store^tank  into 
the  vessel  containing  the  goods,  and  then  air  is  blown  in 
until  a  pressure  of  about  80  lbs.  per  square  inch  is  reached. 
After  a  time  the  solvent  is  discharged,  its  lower  portion, 
which  contains  most  of  the  impurities  from  the  goods,  being 
received  in  a  still  for  the  recovery  of  the  hydrocarbons,  and 
its  upper  portion  returned  to  the  store-tank.  High-pressure 
ste«m  is  next  passed  into  the  keir  to  completely  remove  the 
solvent  from  the  goods,  which,  along  with  the  steam,  is 
condensed  in  a  connected  vessel. 

The  materials,  after  having  thus  been  scoured,  may, 
further,  be  bleached,  mordanted,  and  dyed  in  the  keir, 
solutions  of  the  requisite  agents  being  to  this  end  forced  into 
them,  together  withsteamor  compressed  air,  if  advantageous 
or  necessary. — E.  B. 
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Improvements  in  Bleaching  Yarns,  Piece  Goods,  and  other 
Materials.  C.  D.  Abel,  London.  From  O.  Keferstein 
and  O.  Keferstein,  jun.,  and  "  Siemens  and  Halske," 
Berlin,  Germany.     Eug.  Pat.  729,  January  12,  189:5. 

The  bleaching  process,  described  in  Eug.  Pat.  629  of  1893 
(this  Journal,  1893,  600),  is  rendered  more  eiticacious  hy 
soaking  the  materials  to  be  bleached  in  either  ammonia 
solution  (1  part  of  30  per  cent,  solution  to  100  parts  of 
water),  ammonia-turpentine  emulsion,  ammonia-resin  soap 
solution,  or  "  ammouiacal  indigo,"  previous  to  treating  them 
with  ozone.  The  materials  are  afterwards  "treated  for 
nearly  10  hours  in  a  solution  of  chloride  of  lime  containing 
0-0007  per  cent,  of  chlorine,"  and  the  whole  process 
repeated  if  necessary-. 

An  alternative  method  is  to  place  the  ammoniacal  liquids 
in  the  ozone  chamber  and  to  cause  a  strong  current  of  the 
gas  to  impinge  on  them.  Fumes  are  so  produced  of 
"  hydrogen  peroxide,  nitrate  of  ammonia,  and  ammonia- 
turpentine  oxidation  compounds,"  which  condense  upon  the 
textile  materials,  forming  "  salt-precipitates  that  increase 
the  ozone  action  "  and  '•  render  more  effectual  the  cusuing 
weak  bleaching  salt  solutions." — E.  B. 


The 


Improvements  in  the  Manufacture  of  Iridescent  Fabrics  and 
Papers.  F.  Yoland,  Lvons,  France.  Eng.  Pat.  5528, 
March  14,  1893. 

See  under  \.,  page  757. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

The  Helalioe  Affinities  of  Hydrochloric  and  Oxalic  Acids 
for   Ferric    Oxide.     G.  Lemoine.     Compter   rend.   116, 

880—882. 

Thermochejiical  observations  show  that  oxalic  acid  has 
the  power  of  displacing  hydrochloric  acid  from  ferric 
chloride  to  a  considerable  exteut. — E.  B. 


Decomposition  of  0.valic  Acid  by  Ferric  Sails  under  the 
InHnence  of  Heat.  G.  Lemoine.  Comptes  rend.  116, 
981—983. 
Ferric  oxalate  solution  is  partially  decomposed  at  100°; 
ferric  oxide  is  liberated,  and  reduced  by  the  oxalic  acid  with 
evolution  of  CO2.  Presence  of  excess  of  oxalic  acid 
impedes  the  reaction. 

Ferric  chloride  and  oxalic  acid  solutions  for  the  most  part 
form  feri'ic  oxalate  and  hj-drochloric  acid ;  the  latter  impedes 
the  decomposition  of  the  oxalate,  so  that  by  adding  excess 
of  hydrochloric  acid  the  action  is  mostly  stopped. 

— C.  R.  A.  "W. 


The     Manufacture     oj    Bichromates.     C.    Haussermann. 
Dingl.  Folyt.  J.  288,  93—96,  111—113,  and  161—162. 

The  raw  material  employed  in  this  manufacture  is  chrome 
ore  which  is  chiefly  obtained  from  Turkey  or  Asia  Minor. 
The  analysis  of  a  sample  of  such  an  ore  gave  the  following 
figures  :— Cr.oOs,  51-20  ;  AUOj,  12-80  ;  Fe,03, 1  "-IS  ;  FeO, 
13-32;  MgO",  12-55;  CaO,"3-15;  SiO;,4-'95;  000,0-20; 
loss,  0  -  38  per  cent. 

To  start  with,  the  ore  must  be  ground  to  an  almost 
impalpable  powder,  and  for  this  purpose  roller  mills  have 
been  found  to  give  the  best  results.  The  powdered  ore  is 
then  mixed  with  line  and  sodium  carbonate,  which  latter 
ingredients  must  also  be  very  finely  ground.     The   mixture 


is  then  submitted  to  an  oxidising   roasting  process, 
reaction  taking  place  is  expressed  by  the  formula — 

2FeCr204  +  4X3300^  +  70  =  Fe.Og  -f-  4N'a.Cr0.i  +  4C0j 

In  practical  working  the  addition  of  lime  is  indispensable, 
conferring  porosity  on  the  mass  and  preventing  the  sodium 
carbonate  from  fusing,  which  would  lead  to  incomplete 
oxidation.  The  proportions  in  which  the  above  ingredients 
are  to  be  used,  are  in  England,  according  to  Atcherley,  4-5 
parts  of  ore,  7  parts  of  burnt  lime,  and  2  •  25  parts  of  alkaline 
carbonate.  In  Eussia,  according  to  Walberg,  there  are 
used  6  parts  of  ore,  3  parts  of  chalk,  and  3  parts  of  soda- 
ash.  Generally,  mixtures  containing  more  lime  than  soda, 
give  the  best  results  as  regards  the  percentage  of  chromium 
rendered  soluble.  Even  less  sodium  carbonate,  as  required 
according  to  the  above  equation,  may  be  emploj-ed,  in  which 
case  a  corresponding  quantity  of  chromate  of  lime  is  formed. 
The  roasting  ojieration  is  carried  out  in  reverberatory 
furnaces  so  constructed  as  to  heat  the  air  up  to  a  tempera- 
ture of  about  400°  C.  before  it  enters  the  furnace  proper. 
A  furnace  consuming  4  tons  of  coal  in  24  hours  will  roast 
during  the  same  period  2  tons  of  ore.  The  working  space 
of  the  furnace  is  divided  into  three  beds,  each  succeeding 
bed  being  shghtly  higher  than  the  one  nearest  to  the 
entrance  of  the  flame.  One-third  of  the  dail}'  charge  is 
first  introduced  into  the  furnace  through  a  hopper  over  the 
third  and  highest  bed  of  the  furnace,  after  8  hours  it  is 
raked  down  on  to  the  second  lied,  whilst  the  third  or  top  bed 
receives  a  fresh  charge.  After  another  8  hours  the  two 
first  charges  are  worked  down  to  the  first  and  second  beds 
respectively,  of  the  furnace,  the  top  bed  again  receiving  a 
fresh  charge.  The  temperature  of  the  first  bed  close  to  the 
furnace  bridge  ought  to  approach  that  of  melting  gold,  the 
last  bed  that  of  melting  aluminium.  The  yield  of  roasted 
material  is  about  5  per  cent,  less  than  the  weight  of  the 
unroasted  charge.  Scarcely  more  than  1  per  cent,  of  the 
ore  escapes  oxidation  into  chromic  acid.  The  roasted 
mixture,  together  with  about  twice  its  weight  of  water  and 
sufficient  soda-ash  to  leave  an  excess  of  5  per  cent,  over 
and  above  the  quantity  required  for  the  formation  of  the 
normal  chromate,  is  then  transferred  into  iron  cylinders 
provided  with  agitators  and  heated  to  from  120''  to  130°  C. 
for  about  2  hours.  The  solution  is  eventually  separated 
from  the  insoluble  residue  by  filter-pressing.  The  composi- 
tion of  the  residue  is  exhibited  in  the  following  analysis  : — 

Xa-P,  0  ■  2  per  cent. ;  CaO,  46  -  5  ;  MgO,  12  •  2  ;  Fe^Oj,  7-5; 
AI2O3,  5-4;  Cro03,l-0  soluble  in  HCl ;  CrOg,  18;  SiOo, 
1  •  4  ;  CO.^,  5  •  2  ;'  HoO,  16  •  0  ;  insoluble  1  -2  per  cent. 

The  solutions  obtained  from  the  filter-presses  are  con- 
centrated until  they  attain  a  specific  gravity  of  1-5.  They 
receive  then  the  addition  of  such  a  quantity  of  sulphuric  acid 
(containing  80  per  cent.  H2SO4)  as  will  sutfice  to  neutralise 
the  excess  of  alkali  present  and  to  convert  the  whole  of  the 
monochromate  into  bichromate.  The  largest  quantity  of  the 
sulphate  thus  formed  at  once  precipitates  ia  its  anhydrous 
form,  the  bichromate  remaining  in  solution.  This  operation 
is  carried  out  in  lead-lined  iron  pans  which  are  provided 
with  a  steam  jacket.  The  solution  of  the  bichromate  is 
separated  from  the  precipitated  sulphate  by  first  siphoning 
off  the  clear  solution  of  bichromate  and  hydro-extracting  the 
residue.  The  bichromate  solution  is  further  concentrated 
in  iron  pans.  Considerable  quantities  of  sulphate  crystal- 
lise out,  but  as  soon  as  a  specific  gravity  of  1  •  7  is  reached 
the  hot  solution  is  filtered  and  allowed  to  stand  and  crystal- 
lise. If  the  crystallisation  proceeds  undisturbed  large 
crystals  of  Xa.;Cr.iO-  +  2H2O  are  obtained,  but  if  during 
crystallisation  the  solution  be  agitated,  the  salt  crystallises 
in  the  form  of  small  orange  needles.  The  specific  gravity 
of  the  large  crystals  is  2*6.  Bichromate  of  soda  is  very 
deliquescent  and  imparts  to  absolute  alcohol  a  jellow  colour; 
the  corresponding  potassium  salt  does  not  give  this  reaction. 
The  yield  amounts  to  about  90  per  cent,  of  that  calculated. 
To  convert  the  sodium  salt  into  the  potassium  salt, 
solutions  are  used  containing  respectively  1,500  grms.  of 
Na;Cr..O;'+  2H.0  and  300  grms.  of  KCl  per  litre,  the 
latter  solution  being  added  to  the  former.  The  bulk  of  the 
bichromate  of  potash  is  at  once  precipitated  and  recrystal- 
lised,  large  crystals  being  obtaiued  from  solutions  containing 
570  grms.  K^Cr-^O-   in  one  litre.     The   mother-liquors  are 
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used  for  the  crystallisation  of  fresh  quantities  of  the  crude 
salt.  The  mother  and  wash  licjuors  obtained  in  this  manu- 
facture wliich  are  too  much  contaminated  with  foreign  salts, 
are  treated  with  reducing  agents  and  the  chromium  oxide 
precipitated,  and  subsequently  iilter-jjressed.  The  chromium 
oxide  cakes  thuf  resulting  are  mixed  with  lime  in  the  pro- 
portion of  iCr.iOs  to  1  ■  5  CaO.  The  mixture  is  dried  and 
heated  to  redness,  until  the  mass  possesses  a  homogeneous 
yellow  appearance  and  contains  about  .'50  per  cent,  of  CrO-,. 
The  roasted  mass  is  then  extracted  witli  carbonate  of  soda. 
In  the  same  manner  the  chromium  may  be  recovered  from 
the  waste  liciuors  of  alizarin  works.  The  hurtful  effects  of 
chromates  upon  the  health  of  the  workpeople  can  be  con- 
siderably minimised  by  adopting  the  necessary  precautions. 
No  workmen  ought  to  be  allowed  to  work  whilst  suifering 
from  abrasions  or  wounds  on  exposed  parts  of  the  body,  as 
upon  these,  on  contamination  with  chromates,  ulcerated  sores, 
healing  but  slowly,  are  formed.  The  hands  ought  to  be 
rubbed  with  vaseline  and  no  food  or  drink  allowed  in  the 
work  sheds. 

The  conversion  of  chromite  of  soda  into  chromate  can  be 
effected  by  means  of  the  electric  current.  On  submitting  a 
solution  of  chromic  oxide  in  caustic  soda  to  electrolysis, 
using  platinum  as  anode  and  iron  as  cathode,  the  following 
reaction  takes  place:  — 


0*298  grm.  of  oxygen,  which  would  oxidise  1*336  grms.  of 
Na,Cr204,  it  follows  that — 

NajCr-p^  +  2Na()H  +  30  =  2Na2Cr04  +  H/J 

and  the  useful  effect  represented  by         ,70.7^ =42  per 

cent,  is  attained. 

By  placing  the  anode  in  a  solution  of  58  grms.  Na5Cr04 
in  0  •  5  litre  of  water  and  electrolysing  this  solution,  the 
resistance  was  at  tirst  very  high,  but  fell  in  the  course  of  a 
quarter  of  an  hour  to  eight  volts,  and  eventually  to  six  volts, 
where  it  remained  stationary  during  the  rest  of  the  experi- 
ment. A  current  of  from  2  to  3" 5  amperes  was  useil.  The 
liquid  at  the  cathode  contained  14  grms.  of  caustic  sod.i 
and  0-4  grm.  of  monochromate.  The  liquid  at  the  anode 
yielded  after  concentration  a  crystallisation  of  over  40  grms. 
of  X^CrjOj  -t-  2II2O.  As  in  this  manner  the  bichromate 
is  obtained  with  caustic  soda  as  a  by-product  (instead  of 
sodium  sulphate),  it  appears  that  the  conversion  of  mono- 
chromate into  bichromate  by  means  of  the  electrolytic 
process  indicates  an  important  step  in  the  progress  of  the 
manufacture  of  bichromates. — C.  O.  W. 


Na<,Cr,04 


3Na  +  3H 


Cathode. 


2Xa.,CrO.  +  HoO 


Anode. 


A  current  of  2  amperes  was  employed,  and  it  was  found 
that  one  hour-ampere  converted  0  •  563  grm.  of  the  chromite 
into   chromate.      One   hour-ampere  yielding    theoretically 


An  Automatic  Process  for  the  Manufacture  of  Vinegar. 
E.  Barbe.     Bull,  de  la  Soc.  d'encour.  1892,  500. 

In  this  process  for  the  manufacture  of  vinegar  all  manual 
labour  is  dispensed  with,  and  the  alcoholic  liquids  are 
delivered  into  the  generators  continuously.  The  generators, 
which  are  placed  side  by  side  in  rows,  are  2  •  25  m.  high, 
and  their  width  is  I'lo  m.  at  the  bottom,  and  OSo  m.  at 
the  top.  Their  capacity  is  about  15  hectolitres,  and  they 
are  charged  each  with  260  kilos,  of  oak  shavings  of  spiral 
form,  presenting  a  total  surface  of  about  34  square  metres. 
At  the  lower  part  of  the  generator  the  air  required  for 
the  acetification  is  introduced  through  fine  apertures,  a  great 


n.  Generators  filled  with  oak  sha\ings. 

b.  Spiral  shavings  of  oak  in  a. 

c.  Air  valves  of  the  g:enerators. 

'/.  Perforated  boxes  (see  lower  part  of  a)  for  distributinar  the 
air  evenly  in  th(!  generator. 

e.f.  Arrangement  for  distributing  the  alcohol  evenly  in  the 
generator. 

h.  Bottle  shelf. 

i.  Distributing  bottles. 

j.  Pipes  from  ball-tap  reservoir  to  bottles. 

k.  Ball-tap  reservoir. 

?  Main  alcohol  reservoir. 

VI.  Pipe  to  ball-tap  reservoir. 

E.  Bakbe's  Pkockss  of 


n.  Pipes  conducting  alcohol  into  bottles. 

o.  Siphons. 

p.  India-nibber  stoppers. 

q.  Air  pipes. 

r.  Air  valve. 

o,  e.  Pipe  from  the  hydrostatic  balance,  connected  with  g. 

s.  Discharge  pipes  for  \'inegar. 

t.  Pipes  carrying  vinegar  into  storage  cellar. 

II.  Supports  for  generators. 

f.  Thermometer  indicating  the  temperature  in  the  generator. 

.(•.  Stage. 

?/.  Steps  to  stage. 

IkLiNUFACTUKING    ViNEGAK. 
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number  of  which  are  contained  in  each  box,  the  front  of 
which  has  a  single  hole  only.  These  boxes  are  arranged 
crosswise  in  each  generator.  The  apertures  in  the  front 
of  these  boxes  are  provided  with  concentric  valves,  through 
which  the  necessary  amount  of  air  passing  into  the 
generator  is  regulated  according  to  the  temperature  inside 
the  apparatus  and  the  progress  of  acetification.  Above  the 
generators,  bottles  of  about  one  litre  capacity  each  are 
provided,  all  standing  on  the  same  level.  The  necks  of 
these  bottles  are  connected  with  one  common  branch  of 
air-pipe,  a  special  valve  in  which  leaves  it  either  in  connec- 
tion with  the  atmosphere,  or  connects  it  with  a  reservoir 
containing  compressed  air.  Two  openings  on  the  bottom 
of  the  bottles  connect  them  on  the  one  hand  with  the 
general  alcohol  reservoir,  and  on  the  other  with  the 
interior  of  ihe  generators.  By  means  of  a  hydrostatic 
balance,  about  every  15  minutes  the  air  branch  is  auto- 
matically connected  with  the  reservoir  containing  the 
compressed  air,  whereby  a  certain  quantity  of  the  contents 
of  the  bottles  is  discharged  into  the  generator  by  the  aid 
of  a  rotating  distributor.  The  vinegar  formed  leaves  the 
generator  through  pipes  provided  at  its  lowest  part,  and 
then  runs  into  barrels  to  cool  and  clarify. — C.  O.  \V. 


PATENTS. 


Improvements  in  the  Production  of  Carbonic  Acid  G-as. 
H.  H.  Lake,  London.  From  J.  H.  C.  Behnke  and 
"  The  Chemische  Fabrik,"  Billwiirder-on-the-Bille,  Ger- 
many.    Eng.  Pat.  14,607,  August  12,  1892. 

The  improvements  refer  to  the  production  of  pure  carbonic 
acid  gas  from  lime-kiln  or  furnace  gases,  by  absorption  in  a 
sodium  carbonate  solution  to  form  a  solution  of  bicarbonate, 
which  is  subsequently'  steamed  in  a  separate  vessel,  so  as  to 
produce  sodium  carbonate  and  pure  carbonic  acid  gas. 

The  absorber  consists  of  a  tower  provided  with  a  number 
of  superposed  perforated  trays.  The  sodium  carbonate 
solution  is  fed  in  on  the  top  and  flows  downwards  through 
central  or  lateral  overflow  pipes,  which  dip  into  the  solution 
on  the  next  lower  traj'.  The  weak  gases  are  forced  in  at 
the  bottom,  and,  rising  through  the  perforations,  come  into 
intimate  contact  with  the  solution  and  give  up  their  car- 
bonic acid  ;  the  inert  gases  escape  at  the  top.  The  pressure 
will  be  greatest  on  the  bottom  tray,  i.e.,  equal  to  the  sum  of 
the  heights  of  liquid  la3-ers,  thus  ensuring  better  saturation 
of  the  sodium  carbonate  liquor. 

The  decomposer  consists  of  a  horizontal  boiler  provided 
with  a  tower  similar  in  construction  to  the  absorbing  tower. 
The  bicarbonate  solution  is  fed  in  at  the  top  and  meets  in 
its  downward  course  with  the  steam  given  up  from  the 
monocarbonate  solution  in  the  boiler,  and  being  gradually 
heated  up,  looses  an  equivalent  of  carbonic  acid,  which  is 
led  into  a  gasholder.  The  monocarbonate  solution  is  drawn 
off  when  required,  agitated  for  the  separation  of  the 
dissolved  carbonic  acid,  cooled,  and  pumped  on  to  the 
absorber  for  use  over  again. — H.  A. 


Manufacture  of  Caustic  Soda  and  Potash  and  Hydro- 
chloric Acid  by  Electrolytic  Treatment  of  Chloride  of 
Sodium  and  Chloride  of  Potassium,  and  Apparatus  for 
this  Purpose.  J.  P.  Roubertie,  Bordeaux  ;  V.  Lapeyre, 
Paris  ;  and  U.  Grenier,  Ponyand,  France.  Eng.  Pat. 
15,113,  August  22,  1892. 

The  object  of  this  invention  is  to  cause  the  chlorine 
liberated  in  the  electrolysis  of  sodium  or  potassium 
chloride  solutions  to  combine  with  the  hj'drogen  simul- 
taneously liberated,  thereby  forming  hydrochloric  acid  and 
avoiding  the  formation  of  oxygen  compounds.  The 
apparatus  employed  consists  essentially  of  two  chambers 
separated  from  each  other  at  the  upper  part  and  resting 
upon  a  bottom  vessel  containing  the  chloride  of  sodium, 
with  which  they  both  communicate,  the  chambers  being 
either    rectangular    and    formed    in    one    piece    with    an 


intervening  partition,  or  they  may  be  separate  vessels, 
either  of  cylindrical  or  other  form.  Both  chambers  are 
charged  with  the  solution  to  be  electrolysed  :  that  con- 
taining the  negative  electrodes,  which  are  iron  plates 
arranged  vertically,  is  hermetically  sealed  so  as  to  force 
the  hydrogen  given  off  to  bubble  through  the  positive 
chamber,  which  is  preferably  exposed  to  strong  light  so  as 
to  facilitate  the  formation  of  hydrochloric  acid.  The 
positive  electrodes  may  be  formed  of  any  suitable  metal 
silvered,  or  of  lead,  or  of  silvered  glass,  and  are  arranged 
in  a  slanting  position. — G.  H.  R. 


An  Improved  Process  of  and  Apparatus  for  the  Electro- 
lytic Decomposition  of  Alkaline  Salts.  H.  Y.  Castner, 
London.     Eng.  Pat.  16,046,  September  7,  1892. 

See  under  XL,  page  763. 


Improvements  in  the  Process  of  Precipitating  0.ridt  of 
Tin  from  Solutions.  C.  L.  C.  Bertou,  Paris,  France. 
Eng.  Pat.  16,873,  September  21,  1892. 

The  object  of  this  invention  is  the  recovery  of  tin  from 
solutions  obtained  according  to  a  previous  patent  (this 
Journal,  1891,  775),  in  which  scrap-tin  is  treated  in  a  bath 
containing  hydrochloric  acid  and  a  nitrate,  at  about  50^  C, 
the  temperature  being  raised  in  proportion  as  the  bath  gets 
richer  in  tin  and  weaker  in  nitrate.  It  is  proposed  to 
precipitate  the  tin  at  the  boiling  temperature  as  oxychloride, 
by  addition  of  calcium  carbonate  in  presence  of  air.  When 
the  evolution  of  carbonic  acid  ceases,  the  bath  is  allowed 
to  cool,  the  precipitate  collected,  washed,  suspended  in 
hot  water,  and  treated  with  sodium  carbonate  to  alkaline 
reaction  for  conversion  into  tin  oxide.  — H.  A. 


Improved  Process  for  the  Precipitation  of  'Tin  from  Acid 
Solutions  containing  same  with  other  Metals.  C.  L.  C. 
Bertou,  Paris,  France.     Eng.  Pat.   16,874,  September  21, 

1892. 

The  solution  of  tin  chloride  resulting  from  the  treatment  of 
waste  tin  in  a  bath,  "  of  which  hydrochloric  acid  is  the  base," 
contains  as  a  rule  more  or  less  iron  and  lead  as  impurities. 
The  separation  of  the  tin  has  hitherto  been  effected  by  the 
addition  of  calcium  carbonate — a  slow  process,  because  of  the 
slow  and  tedious  settling  of  the  froth,  the  copious  formation 
of  which  is  due  to  the  escape  of  carbonic  acid.  The  inventor 
replaces  calcium  carbonate  by  quicklime  or  an  equivalent 
base,  adding  the  same  slowly  and  in  small  quantities  until  no 
more  tin  remains  in  solution.  The  insoluble  tin  oxychloride 
is  separated  from  the  solution  containing  the  iron  ;  it  is 
suspended  in  water  and  converted  into  tin  oxide  by  addition 
of  milk  of  lime  or  soda  to  alkaline  reaction.  In  both  cases 
the  precipitation  is  best  conducted  at  about  60° — 70°  C. 

H.A. 


Improvements  in  the  Dehydration  of  Ammonia  and  other 
Volatile  Liquids,  Vapours,  or  Gases,  and  in  Apparatus 
therefor.  W.  Mather,  Manchester.  Eng.  Pat.  17,824, 
October  6,  1892. 

The  improvements  refer  to  the  construction  of  an  ammonia 
still  in  which  (1)  the  cold  ammoniacal  feed  liquor  is  utilised 
for  cooling  down  and  thus  dehydrating  the  ammonia  vapours 
passing  from  the  still,  (2)  the  residual  ammonia  in  the 
spent  still  liquors  is  extracted  by  the  application  of  a 
vacuum. 

The  apparatus  consists  of  a  horizontal  boiler  provided  on 
its  upper  part  with  a  vertical  pipe  for  feeding  in  the  weak 
liquor.  In  the  upper  part  of  the  pipe  there  is  a  chamber 
provided  with  a  number  of  small  tubes  for  carrying  away 
the  ammoniacal  vapours.  These  tubes  are  surrounded  with 
the  cold  feed-liquor,  which  overflows   into   a  central   tube 
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Icadinfj  down  through  the  fhainber  and  terminating  in  a 
rose ;  the  li<iuor  descends  in  a  sliower  and  causes  the 
Bepuration  of  some  water  from  the  ammonia  vapours. 

The  ammonia  abstracted  from  the  spent  lirjuors  by  means 
of  the  vacuum  is  used  for  enriching  the  ammoniacal  feed- 
li(juor. — H.  A. 


Impnicrments  In  (ind  Connected  with  the  Manufacture  of 
Iron  Salts.  V.  Hart,  Manchester.  Eng.  Pat.  G815, 
April  1,  1893. 

A  NKW  product,  capable  of  utilisation  in  the  treatment  of 
sewage,  may  be  obtained  by  heating  together  a  mixture  of 
ferrous  sulphate  or  chloride  (6  mols.),  sodium  nitrate 
(2  mols.),  and  sulphuric  acid  (one  mol.).  The  treatment  is 
effected  either  in  externally  heated  retorts,  cylinders,  &c., 
or  in  the  potting  ovens  of  the  pyrites  kilns  as  used  in  the 
manufacture  of  sulphuric  acid.  In  either  case  nitrous  fumes 
are  evolved,  which  may  be  utilised  in  the  manufacture  of 
pulphuric  acid,  or  condensed  in  separate  towers  to  produce 
nitric  acid.  The  residue  in  the  pot  consists  of  a  mixture  of 
iron,  alum,  and  ferric  sulphate,  which  ma}-  be  run  out  into 
drums  and  allowed  to  set. — H.  A. 


Improvements  relating  to  the  Treatment  of  Complex 
Sulphide  Ores.  W.  R.  Ingalls  and  F.  Wyatt,  New  York, 
U.S.A.     Eng.  Pat.  9817,  May  16,  189.3. 

See  tinder  X.,  page  767. 


Improvements  in  or  relatingto  the  Manufacture  of  Chlorates . 
A.  J.  Boult,  London.  From  A.  Xieske,  Dresden,  Ger- 
many.    Eng  Pat.  10,053,  May  19,  1893. 

In  the  old  process  for  manufacturing  potassium  chlorate, 
15  per  cent,  of  this  salt  is  "  completely  lost  "  in  the  lyes. 
As  an  improvement  on  this  process  it  is  proposed  to  treat 
the  octagon  liquors  with  sufficient  potassium  chloride  for 
conversion  of  the  calcium  chlorate  into  the  potassium  salt, 
then  to  add  sufficient  sodium  sulphate  to  precipitate  the 
whole  of  the  lime  as  gypsum.  The  remaining  solution  is 
evaporated,  the  common  salt  fished  out,  and  the  liquor  run 
into  crystallising  pans.  The  crystals  so  obtained  are 
intended  for  sale. 

For  the  manufacture  of  sodium  chlorate  the  addition  of 
potassium  chloride  to  the  octagon  liquors  is  omitted ;  other- 
wise the  process  is  carried  on  as  described. 

As  an  alternative  way  of  working,  strontium  or  barium 
hydrate  are  treated  with  chlorine,  and  the  barium  or 
strontium  chlorate  so  produced  is  converted  into  the 
pota-ssium  salt,  from  which  the  chlorides  of  the  alkaline 
earths  may  be  separated  by  means  of  sodium  sulphate. 

— H.  A. 


VIII.-GLASS.  POTTERY.  AND 
EARTHENWARE. 

Athermanous  Glass.     R.  Zsigmondy.     Dingl.  polyt.  J.  287, 
17—22;   68—71;   108—111. 

The  use  of  glass  capable  of  filtering  off  the  ultra-red  rays 
on  which  the  chief  heating  effect  of  a  ray  of  light  from 
the  sun  or  an  artificial  source  depends,  presents  several 
advantages  for  purposes  such  as  the  maintenance  of  a 
moderate  temperature  in  living  rooms,  the  protection  cf  the 
eyes  of  workmen  at  metallurgical  and  glass  furnaces,  and 
the  screening  of  delicate  plants  from  the  full  power  of  the 
sun.  The  method  of  investigation  adopted  in  order  to 
ascertain  the  best  method  of  preparing  gla^s  possessing 
these  properties,  consisted  in  trying  the  effect  of  dissolving 
various   metallic   oxides   whose   salts    are  athermanous    in 


a(iucouM  solution,  in  glass  of  composition  similar  to  that 
commonly  used.  As  alum  is  generally  used  to  cut  off  heat 
rays  in  physical  experiments,  the  first  attempt  to  prepare  a 
glass  with  the  same  property  consisted  in  the  use  of 
alumina  as  the  essential  constituent.  The  glass  was 
prepared  by  fusing  70  parts  by  weight  of  sand  with  25  of 
kaolin  and  34  of  sodium  carbonate,  the  product  having  the 
composition,  silica  740,  alumina  8*4,  soda  15*4,  and  lime 
0-9  parts  per  cent,  respectively.  A  trace  of  iron  was  also 
present.  The  glass  made  by  this  prescription  transmitted 
only  about  one-third  the  amount  of  heat  that  was  allowed 
to  pass  by  a  sample  of  ordinary  mirror  glass  of  similar 
thickness,  and  it  was  at  first  supposed  that  this  difference 
was  due  to  the  high  content  of  alumina.  Further  trial  with 
a  sample  containing  12  per  cent,  of  alumina  and  another 
with  17  per  cent.,  showed  that  this  assumption  was 
erroneous,  as  the  latter  glasses,  which  were  free  from  iron, 
were  not  more  impervious  to  the  ultra-red  rays  than  ordinary 
mirror  glass.  In  short,  the  effectiveness  of  the  glass  first 
made,  was  traced  to  the  small  amount  of  iron  it  contained, 
which  appeared  to  be  present  as  ferrous  oxide.  As  a  side 
issue  of  this  matter  the  author  examined  the  behaviour  of 
aijueous  solutions  of  alum,  and  found  that  their  effect  in 
cutting  off  heat  rays  is  more  properly  to  be  ascribed  to 
the  water  than  the  alum,  and  that  such  power  as  they 
possess  does  not  appear  to  be  characteristic  of  aluminium 
salts,  but  rather  to  the  complexity  of  the  alum  molecule. 
On  the  other  hand,  aqueous  solutions  of  ferrous  salts  had 
a  considerable  absorptive  power,  while  ferric  salts  were 
less  vigorous  in  their  action.  Three  glasses  were  then  made 
containing  respectively  1,  2,  and  4  per  cent,  of  ferrous  oxide, 
and  it  was  found  that  even  the  first  of  these  cut  off  the  heat 
rays  from  an  argand  or  bat.swing  burner  almost  completely, 
provided  a  thickness  of  about  8  millimetres  was  used.  The 
colour  of  this  glass  is  bluish,  with  a  slight  green  tmt,  but 
the  intensit}'  of  the  coloration  was  comparatively  slight, 
and  its  power  of  cutting  off  heat  rays  could  not  be  attri- 
buted merely  to  the  colour,  as  a  chromium  glass  of  deeper 
tiut  was  considerably  more  diathennanous.  The  author 
having  given  a  lengthy  account  of  his  speculations  con- 
cerning the  possible  uses  of  atheimanous  glass,  records  the 
result  of  such  practical  tests  as  he  has  made.  The  upshot 
of  these  experiments  is  less  satisfactory  than  might  have 
been  expected.  In  the  first  place,  trials  with  lamp  glasses 
were  made  and  the  percentage  of  heat  passing  the  glass 
found  higher  than  when  the  glass  was  tested  in  the  form  of 
small  trial  plates.  This  the  author  attributes  to  some  error 
in  the  manufacture  of  the  lamp  glasses.  Another  factor 
disturbing  his  original  calculations  of  the  efficiency  of  the 
glass  also  came  into  play.  It  was  found  that  though  the 
glass  certainly  hindered  the  direct  transmission  of  radiant 
heat,  yet  that  it  had  a  higher  power  of  emission  than  common 
glass,  and  nhen  heated  by  the  lamp  radiated  heat  so  freely 
that  its  advantage  was  largely  diminished.  The  application 
of  athermanous  glass  for  lamp  chimneys  cannot  therefore 
be  recommended.  Another  possible  use  for  the  glass  is  its 
application  for  the  construction  of  glass  roofs  and  skylights. 
Those  at  present  in  use  have  the  two-fold  disadvantage  that 
they  allow  the  sun's  rays  to  heat  the  rooms  beneath  unduly, 
and  that  the}'  may  act  as  burning  glasses  on  occasion, 
should  they  contain  any  lense-shaped  irregularity.  Ather- 
manous glass  has  not,  however,  been  prepared  in  sheets 
sufficiently  large  to  put  the  matter  to  the  proof,  so  that  it 
remains  considerably  a  subject  for  conjecture. — B.  B. 


Diminution  of  the  Coefficient  of  Expansion  of  Glass. 
L.  C.  Baudin.     Comptes  rend.  116,  971. 

See  under  XXIII.,  page  786. 


PATENT. 


Improvements  in  Treating  Vitreous  Substances  for  Making 
Metallic  Connections  thereto.  H.  Doulton,  Lambeth,  and 
J.  Slater,  Bur.slem.     Eng.  Pat.  12,939,  July  14,  1892. 

One  drachm  of  "  bichloride  of  platinum  well  washed  to 
eliminate  free  acid,"  is  dried  by  heat,  and  while  warm  mixed 
with  "  one  ounce  of  balsam  of  sulphur  and  three  ounces  of 
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spirit  of  turpentine,"  prepared  "  by  boiling  the  same  to  the 
consistency  of  cream  in  a  sand-bath."  Oil  of  turpentine  is 
added  until  the  mixture  can  be  used  with  a  camel  hair  brush, 
when  it  is  applied  to  the  vitreous  surface  to  be  treated  and 
fired  in  an  enamel  kiln  at  a  suitable  temperature.  Oxide 
of  gold,  silver,  or  platinum  sponge  may  be  used  in  a  similar 
manner.  The  prepared  surface  is  suitable  for  making 
plumbers"  joints  between  stoneware  and  metal  by  soldering 
instead  of  by  the  use  of  cement,  and  can  be  employed  for 
sinks,  urinals,  &c.,  as  well  as  for  attaching  metal  mounts  to 
glass  and  china,  and  handles  to  jugs  capable  of  easy 
renewal,  as  well  as  for  sealing  the  lids  of  jars  containing 
preserved  foods  and  for  electrical  fittings. — B.  B. 


IX -BUILDINa  MATERIALS.  CLAYS. 
MORTAES.  AND  CEMENTS. 

PATENTS. 

Improvements  in  Purifying  and  Grinding  the  Eesidue  of 
Portland  Cement.  J.  Hoyle,  Swanscombe.  Eng.  Pat. 
10,010,  May  26,  1892. 
The  residue  left  by  the  ordinary  grinding  of  Portland 
cement  is  passed  through  a  coarse  sieve  to  remove  foreign 
matter  accidentally  present,  then  between  permanent 
magnets,  from  which  particles  of  iron  that  may  be  separated 
are  removed  by  a  revolving  brush,  and  then  through  a 
series  of  coned  grinding  rings  made  of  emery  or  similar 
suitable  material,  between  which  sieves  or  separators  may 
be  placed  if  desired,  the  product  being  cement  of  good 
quality. — B.  B. 


Improvements  in  Apparatus  for  Purifying  and  Grinding 
the  Residue  of  Portland  Cement.  J.  Hoyle,  Swanscombe. 
Eng.  Pat.  10,010a,  May  26,  1892. 

The  patent  is  identical  with  Eng.  Pat.  10,010,  1892,  save 
that  the  claims  are  amended,  the  combination  of  the  various 
parts  of  the  apparatus  described,  and  the  plant  as  a  whole 
being  claimed. — B.  B. 


Improvements  in  Separating  and  Concentrating  Apparatus. 

B.  .1.  Atterburj-  and  P.  Ewens,  both    of  Loudon.     Eng. 

Pat.  10,.580,  May  30,  1893. 
The  apparatus  is  intended  for  the  grading  and  collecting 
in  a  dry  stivte  such  materals  as  cement,  and  also  for  con- 
centrating, collecting  and  depositing  gold,  tin  or  other 
metals,  from  the  "  slime  "  in  which  they  are  held  after 
disintegration.  The  apparatus  consists  of  a  series  of  con- 
centric tanks  each  having  a  zone  or  belt  of  wire  gauze. 
The  material  enters  the  outer  tank  hy  means  of  an  inclined 
feed  pipe,  and  afterwards  passes  through  the  various 
gratings  to  the  centre.  At  the  bottoms  of  each  tank, 
material  is  deposited  according  to  size  and  density,  the 
lighter  material  being  deposited  at  the  centre  and  vice 
versa,  thus  separating  the  heavy  precious  material  from 
its  vehicle  or  matrix.  The  gratings  or  screens  are  kept 
clear  by  means  of  brushes  on  revolving  arms,  to  which 
latter  are  also  attached  scrapers,  for  the  removal  of  the 
material  deposited  upon  the  bottoms  of  the  tanks,  tlirough 
valves  attached  to  the  undersides.  A  series  of  india-rubber 
flaps  are  hung  round  the  upper  rims  of  the  tanks,  to  prevent 
the  material  from  flowing  over  into  the  next  inner  tank, 
and  at  the  same  time  to  permit  the  passage  of  the  cross  bar 
carrying  ths  scrapers  and  brushes. ~E.  G.  C. 


Improvements  in  the  Mamifacture  of  Plaster.  J.  C  Bloom- 
field,  Leggs.     Eng.  Pat.  508,  January  10,  1893. 

FrNELT  ground  raw  shale,  hydraulic  lime,  and  barium 
sulphate,  are  mixed  together  for  the  production  of  a  plaster, 
said  to  dry  with  a  polished  surface.  When  the  plaster  is  to 
have  a  blue  tint,  more  or  less  of  the  shale  is  used,  and 
when  it  is  to  be  white  the  shale  is  omitted.  Colouring 
matters  may  be  added,  and  the  plaster  is  mixed  with  water 
and  applied  as  a  finishing  coat  in  the  ordinary  manner. 

— B.  B. 


An  Improved  Composition  for  Preserving  V^egetahle  Fibre. 
H.  H.  Lake,  London.  Eng.  Pat.  9816,  May  16,  1893. 
From  W.  A.  Gayle,  Montgomery,  U.S.A. 

EQUAi  parts  of  common  ochre  and  crude  cotton-seed  oil 
are  mixed  tegether,  and  any  common  resin  to  the  extent  of 
yLth  of  the  weight  of  the  mixture  added,  the  whole  being 
gently  heated  to  "  liquefy  the  resin."  Kerosene  or  coal  oil 
may  be  added  as  cheaper  ingredients  than  those  already 
mentioned.  "  This  composition  is  best  applied  to  articles 
made  of  vegetable  fibre  by  immersing  them  in  it."  The 
composition  is  said  to  act  as  a  preservative  against  many 
destructive  influences,  including  the  attacks  of  insects, 
more  especially  in  the  case  of  wood  in  the  form  of  piles,  &c. 

— B.  B. 


X.-METALLURaY. 

Volatility   of  Mangaiiese.      S.   Jordan.       Comptes    rend. 

116,  752—753. 
The  author  has  previously  found  that  manganese  is  volatile 
at  the  temperature  of  metallurgical  furnaces  ;  his  results 
have  been  confirmed  by  R.  Loreuz  and  F.  Heusler,  who 
have  shown  that  whilst  manganese  does  not  form  a  volatile 
Compound  with  carbon  monoxide,  it  nevertheless  slowly 
volatilizes  and  sublimes  at  a  white  heat  in  a  current  of 
either  carbon  dioxide,  carbon  monoxide,  hydrogen,  or 
nitrogen.  With  the  first  gas  the  metal  brings  about 
partial  reduction ;  no  indications  of  the  formation  of  a 
nitride  are  obtained  with  nitrogen.  The  issuing  gases 
passed  through  a  flame  give  spectroscopic  indications  of 
the  presence  of  manganese. — C.  R.  A.  W. 


Nitro-Copper.     P.  Sabatier  and  J.  B.  Senderens.     Comptes 
rend.  116,  756. 

Spoxgv  copper  is  prepared  by  reducing  the  oxide  by  means 
of  hydrogen  or  carbon  monoxide.  Nitrogen  peroxide 
vapours  are  then  led  over  the  sponge  at  25° — 30°.  The 
metal  becomes  brown  and  heat  is  evolved.  The  compound 
produced  is  decomposed  at  temperatures  above  90°,  peroxide 
of  nitrogen  being  evolved,  with  more  or  less  admixture  of 
lower  oxides.  With  water  it  reacts  vigorously,  producing 
pure  nitric  oxide,  a  solution  of  nitrate  and  nitrite  of  copper, 
and  a  residue  of  nearly  pure  metallic  copper.  By  taking 
up  about  1,000  volumes  of  gas  at  30°  the  resulting  product 
has  approximately  the  composition  CU.2NO2.  Hydrogen 
has  no  action  in  the  cold;  but  at  near  180°  ammonium 
nitrite  and  free  ammonia  are  abundantly  formed  when  a 
rapid  current  of  hydrogen  is  passed  over  the  compound. 
Carbon  monoxide  has  no  action  in  the  cold,  but  on  heating 
nitrogen  peroxide  is  evolved  and  metallic  copper  left. 
Sulphurous  anhj'dride  does  not  react  with  the  compound 
in  the  cold,  but  on  heatine  the  usual  product  of  the  action 
of  sulphur  dioxide  and  nitrogen  peroxide  is  formed,  viz. 
"  chamber  crj-stals."  The  residual  copper  contains  some 
oxide  and  a  little  anhydrous  sulphate.  Chlorine  at  about 
200°  evolves  nitrogen  peroxide  and  produces  a  mixture  of 
cuprous  and  cupric  chlorides.  Ammonia  gas  acts  in  the 
cold,  forming  fumes  of  nitrate  and  nitrite,  also  water  vapour. 
By  and  bye  the   mass  incandesces,  and  much  more  water 
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and  iiiiiiiioniacal  salts  are  formed.  Copper  and  copper 
oxide  containing  ammonia  are  left.  Sulphuretted  hydrogen 
reacts  at  the  ordinary  temperature  evolving  heat ;  water 
and  sulphur  are  liberated  and  finally  a  bright  blue  mass  of 
cuprous  sulphide  is  left.  Apparently  the  action  is  in  each 
case  substantially  that  which  wotdd  take  place  with  coi>per 
and  nitrogen  peroxide  simply  lying  side  by  side  ;  so  that  the 
compound  may  be  conveniently  used  instead  of  nitrogen 
jyeroxide  itself.  Cobalt  and  nickel  give  similar  compounds, 
an<l  probably  also  iron,  manganese,  and  other  metals. 

— C.  li.  A.  W. 


Siiifltini/  Priiccsscs  for  the  Exlr action  of  Silver  and  Gold 
from  their  Ores.  H.  F.  Collins.  Proc.  Inst.  Civil 
I'-ng-  112,  1892--y;{,  Part  II.  3— .51. 

TnK  author  points  out  the  novel  conditions  which 
confronted  the  early  metallurgists  of  North  America,  and 
drove  them  to  adopt  processes  widely  differing  from  those 
generally  used  in  Europe ;  the  water-jacketed  blast- 
furnace, of  great  dimensions  and  capacity,  being  used  for 
smelting  all  classes  of  gold  or  silver  bearing  ores,  whether 
the  jirecious  metals  are  to  be  concentrated  into  lead, 
copper,  or  matte  for  final  treatment. 

Lead  is  the  concentration  agent  most  generally  in  use ; 
lead  bullion  to  the  value  of  over  6,000,000/.  having  been 
produced  during  the  year  1891  tj- nine  of  the  largest  lead 
smelters  of  Colorado  State  alone.  The  paper  describes  in 
detail,  with  drawiug.s,  the  type  of  furnace  at  present  adopted 
at  the  largest  smelting  works ;  and  discusses  the  relative 
advantages  of  wrought-iron  and  cast-iron  water-jackets,  and 
of  the  different  modes  of  charging,  and  carrying  off  the 
waste  fumes,  in  general  use.  The  fuel  used  is  commonly  a 
mixture  of  coke  and  charcoal,  about  three  or  four  parts  of 
the  former  to  one  of  the  latter ;  but  the  increasing  scarcity 
and  price  of  charcoal  have  led  to  many  experiments  in  the 
direction  of  replacing  it  by  an  equivalent  amount  of 
anthracite  or  other  coal ;  and  there  can  be  little  doubt  that 
its  abandonment  is  only  a  question  of  time,  at  any  rate  in 
the  case  of  the  Colorado  smelter.  The  coke  used  is  friable, 
and  has  a  high  percentage  of  ash ;  even  the  best  yielding 
from  11  to  14  per  cent.,  while  that  from  the  coalfields  of 
Southern  Colorado  and  New  Mexico  yields  on  an  average 
19  per  cent,  of  ash.  In  spite  of  this  inferior  quality,  it  is 
relatively  cheaper  at  all  Western  smelting  centres  than  the 
superior  coke  from  the  Eastern  States. 

The  method  of  charging  and  working  the  furnace  is 
described  in  detail.  The  precautions  taken  to  ensure  a 
proper  separation  of  matte  and  slag,  and  to  protect  the 
workmen  from  the  evil  effects  of  the  poisonous  lead  fumes, 
being  specially  noticed.  Of  the  ore  smelted,  an  average 
of  8.5  per  cent,  of  the  lead  contents,  and  92  per  cent,  of  the 
precious  metals,  is  obtained  directlj'  in  the  first  instance,  as 
lead  bullion  and  argentiferous  matte  :  by  far  the  larger 
portion  of  the  remainder  being  irretrievably  lost  in  the 
slag,  in  intractable  speiss,  and  in  uncoudensed  fumes. 
Flues  and  condensing  chambers  are  provided  for  the 
collection  of  the  fl:ie-dust,  which  is  bricked  with  lime  or 
clay  and  re-smelted ;  but  much  of  the  real  "  fume " 
i.e.,  volatilized  oxides,  sulphates,  &c.,  of  lead,  zinc,  and 
other  metals,  is  lost  owing  to  difficulties  of  proper 
condensation  and  handling. 

The  main  difficulties  which  have  to  be  encountered  by 
nearly  all  the  great  smelting  works  of  the  Western  States 
are  the  fineness  of  a  large  proportion  of  the  ore  offered  ; 
the  increasing  amount  of  sulphides  in  the  ores  from  most 
great  mines,  as  the  workings  get  beyond  the  influence  of 
atmospheric  oxidation ;  the  enormous  preponderance  of 
siliceous  "  dry "  ores  over  the  other  kinds,  and  the 
corresponding  scar(;ity  of  ores  rich  in  lead ;  and  the  large 
quantity  of  zinc  carried  by  most  of  the  sulphide  ores,  which 
makes  the  slags  both  more  pasty  and  more  infusible,  and 
causes  "  scaffolds  "  or  accretions  in  the  upper  parts  of  the 
furnace,  which  seriously  disturb  its  regular  working. 

The  sulphide  ores  all  need  calcination  before  they  can  be 
rendered  available.  As  regards  the  lump  ore,  consisting 
largely  of  iron  pyrites,  and  poor  in  lead,  this  is  often 
affected  in  heaps  in  the  open  air ;  but  the  loss  of  silver  is 
considerable  when  the  ore  is  at  all  rich,  and  also  during  wet 


weather.  The  fine  ores,  and  those  containing  large 
amounts  of  galena  or  blende,  are  roasted  in  a  reverberatory 
calciner  of  the;  Swansea  type,  with  its  hearth  lengthened  so 
ns  to  obtain  fhe  full  benefit  of  the  combustion  of  the 
sulphur  contained  in  the  ore,  as  well  as  of  the  fuel.  The 
most  approved  tyi)e  of  "  roaster,"  as  it  is  called  in  America, 
has  a  hearth  roughly  fourtimes  as  long  as  it  is  wide,  and  will 
put  through  eight  1o  ten  tons  of  ore  per  day.  These  furnaces 
are  sometimes  provided  with  a  fusion-hearth  next  to  the 
fire-bridge,  where  the  charge  is  "slagged"  or  agglomerated 
before  withdrawal  from  the  furnace;  the  object  being  to 
obtain  a  fused  mass  in  lumps  that  can  be  handled  without 
loss,  and  will  help  to  keep  the  furnace  open.  Hut  the  los.s 
of  both  lead  and  silver  is  so  considerable  that  only  ores 
l)0()r  in  lead,  , free  from  chlorides,  and  so  fine  as  to  be 
otherwise  troublesome,  are  generally  fused.  In  ordinarv 
careful  roasting,  the  average  loss  of  lead  is  found  not  to 
exceed  5  per  cent,  of  the  amount  present,  one-half  of  which 
can  probably  be  recovered  in  well-designed  flues  ;  while 
the  loss  of  silver  is  mostly  mechanical,  and  unless  the  ore 
contain  chlorides,  it  does  not  exceed  1  per  cent,  of  the 
amount  present.  In  fusion,  on  the  other  hand,  a  loss  of 
from  15  per  cent,  to  tiO  per  cent,  of  the  lead,  and  3  per  cent, 
of  the  silver  may  be  anticipated. 

The  different  kinds  of  ore  available  are  carefully  mixed 
so  as  to  obtain  uniformly  fusible  slags,  this  being  the  most 
important  point  of  the  whole  smelting  business.  The  rules 
generally  observed  are:  (1)  That  the  slag  must  never 
average  above  40  per  cent,  of  silica,  only  32  per  cent,  being 
generally  more  satisfactory;  (2)  the  total  charge  must 
contain  enough  lead  to  yield  at  least  10  per  cent,  of  its 
weight  as  lead  bullion;  and  (3)  the  bullion  should  not 
contain  much  more  than  300  oz.  of  silver  to  the  ton. 
Examples  are  given  of  the  methods  used  in  calculating  the 
amounts  of  different  sorts  of  ore  which  have  to  be  mixed 
to  produce  a  slag  of  the  required  composition,  and  of  the 
modes  by  which  the  buying  value  is  ascertained. 

As  illustrations  of  the  lead  concentration  "process,  de- 
tailed descriptions  are  given  of  the  El  Paso  Smelting 
Works  in  Texas,  and  of  those  of  the  Michoacan  Company 
at  Las  Trojes,  Mexico.  The  former  works  purchases  any 
silver  or  lead  ores  offered  by  the  public  ;  but  depends  largely 
upon  a  supply  of  low-grade  carbonates  with  considerable 
basic  excess,  from  Sierra  Mojada,  Mexico;  so  that  com- 
paratively little  of  the  ore  requires  roasting.  The  arrange- 
ments for  sampling,  and  for  the  storage  and  mixing  of  the 
various  tj-pes  of  ore  bought,  are  very  complete  ;  but  both 
labour  and  fuel  are  dear,  so  that  the  cost  of  smelting  per 
ton  of  charge,  amounts  to  1/.  2s.  7d.  The  flue-dust  is  mixed 
with  5  per  cent,  of  plastic  clay,  bricked,  and  resmelted, 
the  cost  of  pugging  and  making  the  bricks  being  onlv 
3  dols.  per  1,000.  At  these  works  a  novel  flux  has  been 
introduced,  in  old  tin  cans,  costing  about  9  dols.  per  ton 
at  the  works.  These  not  only  provide  a  certain  amoimt  of 
iron  which  helps  to  clean  the  slags,  but  are  of  value  in 
keeping  the  charge  more  open,  and  enabling  more  fine  ore 
to  be  smelted.  At  Las  Trojes  the  ore  from  the  mines  of 
the  Michoacan  Company  is  alone  smelted ;  and  being  very 
pjTitous,  it  has  first  to  be  roasted  in  open  heaps  or  in  stalls. 
x\.s  it  is  poor  in  lead,  the  direct  cupellation  process  is 
adopted  for  treating  the  bullion,  and  the  litharge  so 
obtained  is  returned  to  the  raw  smelting  furnace.  Fuel 
costs  about  the  same  price  as  at  El  Paso,  but  labour  is 
much  cheaper,  and  water-power  is  available  for  producing 
ablaft;  the  cost  of  smelting  being  1/.  10a.  8 rf.  per  ton  of 
ore,  or  16s.  od.  per  ton  of  charge,  including  a  large  amount 
of  slag  resmelted. 

The  extraction  of  silver  and  gold  from  their  ores  b}-  the 
action  of  metallic  copper  has  been  hitherto  little  described, 
though  in  principle  long  known  to  metallurgists.  The 
paper  describes  the  process  at  present  in  use  at  the  Torreon 
Mines,  Chihuahua,  Mexico,  where  self-fluxing  oxidised  ores 
containing  as  little  as  5  or  6  per  cent,  of  copper  are  smelted 
in  one  operation  to  pig-copper  of  96  or  97  per  cent.,  carry- 
ing practically  the  whole  of  the  gold  and  silver ;  these  being 
subsequently  separated,  and  the  copper  refined  by  the 
electrolytic  process.  The  furnace  used  is  the  ordinary 
36  in.  round  water-jacket,  such  as  is  used  for  smeltino-  the 
much  richer  copper  ores  of  Arizona ;  and  there  being  no 
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loss  of  copper  from  volatilization,  condensing-flues  are  not 
used.  The  slag  contains  normally  about  40  per  cent,  of 
silica,  and  If  per  cent,  of  copper,  which  the  author  con- 
cludes is  practically  all  in  au  oxidised  and  combined  state. 
The  relatively  small  amount  of  bullion  produced  makes  the 
danger  of  "  freezing "  in  the  bottom  of  the  fm-nace  much 
greater,  and  the  tapping  more  difficult,  but  does  not  seem 
to  have  any  other  evil  influence.  The  fuel  used  for  smelting 
is  exclusively  coke  ;  charcoal  being  prohibitive  in  price, 
while  experiments  with  coal  have  not  proved  encouraging, 
Xotv.'ithstanding  its  inferior  quality  and  high  price, 
(2/.  17s.  6d.  per  ton  of  2,000  lb.)  and  the  absence  of  water- 
power,  the  cost  of  smelting  is  only  1/.  per  ton  of  ore,  or 
18s.  6(1.  per  ton  of  charge  smelted. 

In  comparing  the  copper  and  lead  concentraction  pro- 
cesses, the  former  seems  to  have  several  advantages  :  the 
high  rate  of  concentration  possible,  about  20  to  1  as  opposed 
to  10  to  1  in  the  h^ad  process,  and  the  absence  of  loss  in 
fumes,  being  the  most  important.  But  far  fewer  ores  are 
suitable  for  it,  4  or  5  per  cent,  of  sulphur  being  sufficient  to 
'•  throw  back "  the  whole  product  into  the  less  valuable 
form  of  matte,  while  1  per  cent,  of  lead  will  dauiage  the 
quality  of  the  pig-copper  produced.  Moreover,  the  loss  of 
copper  in  the  slags  is  more  serious  than  the  correspoiuling 
loss  of  lead,  owing  to  the  greater  value  of  the  former 
metal. 

The  increasingly  important  process  of  concentrating  the 
precious  metals  into  a  matte  is  left  to  be  dealt  with  in  a 
future  paper. — J.  H.  C. 


The   Erection    of  Silver-lend    Smelt iug-worhs  in  Mexico. 

J.  W.  Malcolmson,  Proc.  Inst.,  Civil.  Eng.,  112,  1892-93, 

Part  ii.,  55-G2. 
The  paper  describes  the  erection  of  two  rectangular  water- 
jacket  lead  furnaces,  of  American  make,  at  Las  Trojes, 
Michoacan  State,  at  an  altitude  of  some  9,000  ft.  above  sea- 
level.  The  furnaces  had  a  section  at  the  tuyeres  of  3G  in.  x 
84  in.,  with  a  height  from  tuyeres  to  charging  floor  of  12  ft. 
6  in. ;  each  having  an  actual  capacity  of  90  tons  of  charge  per 
24  hours.  They  ai"e  supplied  with  air  through  five  3-in. 
Devereaux  tuvei'cs,  by  which  the  inclination  of  the  blast 
may  be  varied  at  will ;  the  blast  pressure  being  about 
10  oz.  per  square  inch.  The  furnace-gases  are  taken  off 
by  a  3-foot  wrought-iron  downtake,  leading  into  a  long 
flue  G  ft.  X  8  ft.  in  cross  section,  which  is  ultimately  to  be 
carried  up  the  hill  to  a  height  of  350  ft.  The  blowers,  of 
which  three  are  required  for  the  two  furnaces,  are  of  the 
Baker  type,  each  supplying  30  cub.  ft.  of  air  at  atmospheric 
pressure  per  revolution;  and  all  delivering  into  a  3  ft. 
wrought-iron  air-main.  They  are  driven  by  a  6-ft.  diam. 
Pelton  wheel,  supplied  wilh  water  under  a  head  of  487  ft., 
through  a  12-in.  wrought-iron  pipe,  with  a  2^  in.  nozzle, 
which  delivers  3.")0  cub.  ft.  per  minute,  and  is  calculated  to 
develop  253  H.P. 

The  foundations  for  the  furnaces  were  filled  in  with  old 
slaof,  broken  to  pass  thi-ough  a  3-in.  ring ;  while  under  the 
water-motor  it  was  broken  to  pass  a  2-in.  ring,  and 
thoroughly  rammed.  As  some  doubts  were  felt  as  to  the 
stability  of  this  slag-filling,  a  block  of  840  cub.  ft.  of 
masonr\-  was  built  under  the  Pelton  water-motor,  and 
similar  blocks  under  the  reserve  steam-engines.  The 
foundation  blocks  under  the  furnaces  were  5  ft.  tliick,  large 
stones  being  placed  immediateh"  under  the  cast  iron  columns 
Avhich  support  the  main  weight  of  the  structure.  The  lead 
well  of  the  furnace  has  j-inch  wrought-iron  plates  covering 
the  sides  and  bottom,  to  prevent  the  soaking  of  lead  into  the 
foundations. 

The  ore  smelted  is  a  sulphide  of  iron  and  zinc,  carrying 
15  to  30  per  cent,  of  silica,  with  sulphide  and  arsenide  of 
silver.  It  is  at  present  roasted  in  open  heaps,  from  5  to  8 
per  cent,  of  sulphur  remaining  in  the  burnt  ore.  This  is 
mixed  M-ith  nearly  an  equal  weight  of  slag,  and  considerable 
amounts  of  litharge  from  the  cupellation  of  the  silver-lead, 
roasted  matte,  and  lime  flux,  so  that  roasted  ore  forms  only 
40  per  cent,  of  the  entire  charge.  The  fiiel  used  is  a 
mixture  of  31  parts  coke  to  69  parts  local  charcoal,  generally 
obtained  from  pine-wood  ;  a  furnace  charge  being  600  lbs,  of 
ore  mixture  to  80  lbs.  of  fuel.     The  products  of  the  smelting 


are  "  base  bullion "  assaying  about  1 30  oz.  silver  per 
ton ;  iron  matte  assaying  20  oz.  per  ton,  which  carries  about 
one-fifth  of  the  silver  of  the  original  charge,  and  is  roasted 
and  re-smelted  ;  and  slag,  assaying  1  to  H  oz.,  which 
is  mostly  thrown  away ;  the  loss  of  silver  being  finally 
about  5  per  cent.  The  cost  of  smelting  a  ton  of  ore  is  between 
1/.  1  7s.  and  2/.  6j.,  and  per  ton  of  charge  about  16s. — 
J.  H.  C. 


The  Magnetic  Concentration  of  Iron  Ore.     H.  8.  Cleare. 
Tech.  Quarterly  5  (1  and  2,  64-69). 

The  magnetic  separation  of  iron  ore  has  lately  come  into 
extensive  use,  as  by  its  means  low  grade  ores  can  be  cheaply 
concentrated.  As  in  all  concentration  previous  sizing  is 
requisite,  which  is  effected  by  treatment  of  the  ore  in 
crushers  followed  hy  rolls  and  scr-eens.  The  fineness 
attained  depends  on  the  size  of  the  particles  of  magnetite  as 
compared  with  those  of  the  constituents  of  the  gaugue. 
Crushing  to  pass  a  twenty  mesh  sieve  generally  suffices,  but 
a  finer  product  even  small  enough  to  pass  a  fifty  mesh  sieve 
is  sometimes  turned  out.  Such  fine  stuff  can  be  used  in  the 
blast  furnace  but  the  expense  of  grinding  is  excessive.  On 
account  of  this  objection,  and  also  of  the  fact  that  when  the 
grinding  is  coarse,  complete  separation  cannot  be  effected,  it 
is  usual  in  modern  pmcticc  to  crush  the  ore  coarsel}'  first 
and  put  it  through  a  separator  which  yields  tailings  free 
from  magnetite,  several  middle  fractions  containing  some 
magnetite,  and  a  pure  concentrate  consisting  almost  wholly 
of  magnetite.  The  middle  portions  are  then  re-crushed  and 
again  separated,  the  cost  of  crushing  the  whole  of  the  ore 
to  the  fineness  necessary  to  allow  of  the  removal  of  the 
smaller  particles  of  magnetite,  being  thus  saved. 

The  author  describes  a  magnetic  separator  of  his  own 
invention,  working  either  wet  or  dry,  which  is  stated  to 
work  efficiently  witii  various  American  ores.  In  the 
absence  of  an  illustration  no  intelligible  description  can  be 
given. — B.  B. 


PATENTS. 


Improvements  relating  to  the  Treatment  of  Ores  containing 
Blende  or  Zinc  in  Association  ivith  Gold,  Silver,  Lead, 
Copper,  Antimony,  Sulphur,  and  other  Metals  or 
Metalloids,  and  to  Apparatus  therefor.  H.  E.  Lewis, 
London,  and  C.  Gelsthrap,  Xewcastle-on-Tyne.  Eng. 
Pat.  8467,  May  4,  1892. 
Complex  ores  containing  zinc  are  roasted,  preferably  in  a 
special  furnace  invented  by  the  patentees  (Eng.  Pat.  65G7 
of  1892,  see  Provisional  Specification)  and  the  evolved 
sulphurous  anhydride  converted  into  sulphuric  acid.  This 
is  then  used  for  extracting  zinc  from  the  roasted  ore,  the 
solution  of  zinc  sulphate  being  afterwards  neutralised  and 
electrolysed  for  the  production  of  zinc.  In  the  latter  opera- 
tion a  porous  diaphragm  is  used  and  the  zinc  solution  is 
placed  in  contact  with  the  cathode  whilst  the  anode  is 
surrounded  with  water  in  which  is  placed  limestone  or  other 
alkaline  earth  or  alkali  to  neutralise  the  acid  as  it  is 
liberated.  The  cathodes  are  of  carbon  or  lead,  the  anodes 
are  of  zinc  and  are  made  to  revolve  to  ensure  the  absorption 
of  the  acid  by  the  lime.  Silver  and  copper  are  removed 
before  electrolysis  by  means  of  zinc  chloride  and  scrap  iron, 
and  iron  is  removed  as  ferric  oxide  by  the  addition  of  a 
small  quantity  of  bleaching  powder.  If  the  zinc  does  not 
dissolve  out  easily  from  the  calcined  ore,  the  latter  is  placed 
around  the  anode  in  the  electrolytic  cell,  the  cathode  being 
surrounded  with  water.  If  the  ore  is  deficient  in  sulphur  it 
is  roasted  with  sulphate  of  iron.  The  patent  also  includes 
a  description  of  the  vats  and  electrolytic  cells  used. 

—  H.  K.  T. 

Improvements  in  the  Extraction  of  Gold  and  Silver  from 
Ores  or  Compounds  containing  the  same,  av.d  in  Appa- 
ratus applicable  for  nse  in  the  Treatment  of  such 
Materials  bi/  /neuns  of  Solvents.  J.  E.  Montgomerie, 
Dahnore,  Stair.     Eng.  Pat.  12,641,  July  8,  1892. 

These    improvements   relate   to   the   cyanide    process   for 
extracting  gold  and   silver,  and  consists  in  adding  caustic 
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soda  to  the  solution  of  potassium  cyanide,  whereby  the 
consumption  of  the  latter  is  reduced,  and  in  using  the 
solution  several  times  without  extracting;  the  precious 
metals,  whereby  its  coiitamiiiution  with  zinc  is  avoided.  In 
using  the  solution  in  this  way  it  is  drawn  off  and  sufficient 
water  is  added  to  the  on-  to  make  up  the  original  bulk  of 
liquid,  the  percolating  liiiuor  being  added  to  the  main 
portion.  This  is  then  tested  for  potassium  cyanide  and 
caustic  soda  and  sufficient  of  these  substances  added  to 
bring  the  liciuor  up  to  the  original  strength.  After  being 
used  several  times  the  gold  is  extracted,  the  washings  from 
the  ore  being  also  treated.  The  improvements  also  relate 
to  the  use  of  a  barrel  for  extracting  purposes,  havintr  a 
lining  of  tiles  secured  by  suitable  cement  and  to  a  filter  bed 
consisting  of  filter-cloth  supported  on  wire  sauge  coated 
with  a  resisting  enamel,  the  cloth  being  held  between  the 
upper  and  lower  parts  of  the  vessel. — H.  K.  T. 


Extracting  Gold  from  its  Ores.     F.  \V.  Durham,  New 
Barnet.     Eng.  Pat.  14,147,  August  5,  1892. 

Ix  this  process  molten  lead  is  used  for  extracting  gold 
from  its  ores,  instead  of  mercury.  The  lead  is  melted  on  a 
shallow  hearth  and  the  powdered  ore  is  fed  in  at  one  end 
and  carried  forward  as  a  film  over  the  surface  of  the  lead 
by  means  of  an  agitator  moving  over  that  surface.  It  is 
thus  brought  to  the  other  end  where  it  escapes  through  a 
hopper.  In  order  to  prevent  oxidation  of  the  lead,  the 
chamber  i-;  kept  filled  with  carbonic  oxide  from  a  gas- 
producer.— H.  K.  T. 


A  New  Apparatus  for  Kxtractiny  Gold  from  Auriferous 
Alluvial  Earth.  S.  S.  Brrnnhead,  Loudon.  Eng.  Pat. 
14,4.51,  August  10,  1892. 

The  apparatus  consists  of  "a  series  of  troughs  on  an 
inclined  plane  closed  by  a  sluice  gate  and  grating,  the  said 
troughs  being  fed  by  means  of  a  raised  feeding  way,  along 
which  run  trucks  or  waggons ;  a  series  of  sieves  of  the 
same  number  as  the  above-mentioned  troughs;  two  or  more 
large  sieves  furnisiied  with  brushes  operated  mechanically 
for  cleaning  the  sieves  and  a  channel  for  conducting  the 
mixture  on  to  the  above  sieves  ;  agitators  arranged  at  the 
lower  extremity  of  the  large  sieves  together  with  a  series  of 
troughs  arranged  in  cascade  in  which  suitable  stirrers  are 
employed."  Alluvial  soil  is  mixed  with  water  in  the 
troughs,  and  then  runs  through  the  first  sieves  to  the 
common  channel  which  conveys  it  to  the  larger  sieves, 
■whence  it  passes  through  the  cascade  of  troughs  which 
contain  mercury.  An}'  lumps  which  collect  on  the  sieves 
are  crushed  in  a  mill  and  are  examined  for  nuggets  oi  scales 
of  precious  metals.  — H.  Iv.  T. 


Improvements  in  or  relating  to  the  .Smelting  of  Zinc. 
E.  Ruck  and  F.  N.  Eaggatt,  Swansea.  Eng.  Pat.  16,891, 
September  21,  1892. 

I.N  the  smelting  of  zinc  in  the  ordinary  way  a  consideralile 
amount  of  this  metal  escapes  at  the  mouths  of  the  retorts 
as  fume,  and  is  both  injurious  to  the  workmen  and  a  source 
of  loss.  The  improvements  consist  in  the  adaptation  of 
hoods  over  the  mouths  of  the  retorts,  connected  with  a  flue 
through  which  the  fumes  are  drawn  by  a  steam  jet  or  other 
means.  The  fumes  are  caught  by  means  of  canvas  screens 
or  by  forcing  the  gases  through  water.  Dampers  are 
provided,  which  close  the  flues  whilst  the  retorts  are  being 
emptied,  so  that  the  dust  which  is  produced  does  not 
contaminate  the  recovered  zinc  oxide. — H.  K.  T. 


Improvements  in  the  Extraction  of  Gold  and  Silver  from 
Ores  or  Compounds  containing  the  same.  J.  C.  Mont- 
gomerie,  Dalmcre,  Stair.  Eng,  Pat.  16,894,  September  21, 
1892. 

The  improvements  consist  m  the  use  of  sodium  dioxide, 
together  with  air  pressure,  in  the  extraction  of  gold  and 


silver  by  the  cyanide  process  instead  of  using  oxygen 
pressure.  In  carrying  out  the  process,  potassium  C}anide 
and  caustic  soda  are  dissolved  in  water,  and  the  ore  with 
admixed  .sodium  dioxide  added.  Good  proportions  are 
12  lb.  of  pota-ssium  cyaniij  j, .{  lb.  of  .sodiimi  dioxide,  and 
9  lb.  of  sodium  oxide  to  a  ton  of  ore,  containing,  say,  4  oz. 
of  gold  and  12  oz.  of  silver. — H.  K.  T. 


A  Silver  Plating   Compound.     A.  Culley,  London.     Eng. 
Pat.  17,081,  September  24,  1892. 

Tiirs  is  a  plating  mixture  for  silvering  metals,  including 
iron  and  steel,  and  consists  of  an  amalgam  of  silver,  nickel, 
tin,  and  copper,  which  is  ground  to  a  powder  with  ferrous 
carbonate  and  mixed,  when  required  for  use,  with  a  paste 
made  by  mixing  together  ferrous  carbonate,  copper  sulphate, 
nitric  acid,  and  water.  The  patent  is  a  development  of  a 
previous  one  (Eng.  Pat.  6297  of  1891).— II.  K.  T. 


Improvements  relu'ing  to  tht:  Treatment  of  Complex 
Sulphide  Ores.  W.  Pv.  Ingalls  and  F.  Wvatt,  New 
York,  U.S.A.     Eng.  Pat.  9817,  May  16,  1893.  " 

Co.MPLEX  sulphide  ores  are  roasted  and  the  evolved 
sulphurous  anhydride  converted  into  sulphuric  acid  in  a 
vitriol  chamber.  The  roasted  ore  is  lixiviated  with  the 
sulphuric  acid  and  the  zinc  precipitated  with  sodium 
carbonate.  The  solution  of  sodium  sulphate  is  evaporated 
and  heated  with  coal  and  a  little  common  salt  forming 
sodium  sulphide  and  carbonic  oxide.  The  former  is 
dissolved  and  is  led  to  the  top  of  a  tower  whither  the 
carbonic  oxide  is  also  conducted  after  being  burnt  to 
carbonic  anhydride.  The  two  react  forming  sodium  bi- 
carbonate and  sulphuretted  hydrogen.  The  bicarbonate 
is  converted  into  normal  carbonate  and  used  for  pre- 
cipitating zinc.  The  sulphuretted  hydrogen  is  burnt  to 
sulphurous  anhydride  and  converted" into  sulphuric  acid. 
The  zinc  carbonate  is  converted  into  zinc  oxide  and 
carbonic  anhydride.  Any  deficiency  in  carbonic  anhvdride 
required  for  the  process  is  made  up  by  burning  limestone. 
The  zinc  oxide,  lime  and  any  excess  of  sulphuric  acid  are 
sold.     The  extracted  ore  is  ready  for  the  lead  smelter. 

— H.  K.  T. 


Improvements  in  the  Construction  of  Metallurgical 
Furnaces.  C.  James,  Swansea,  and  W.  Griffiths, 
Burry  Port.     Eng.  Pat.  12,9-31,  July  1,  1893. 

These  improvements  consist  in  forming  the  bottoms  of 
metallurgical  furnaces  used  for  smelting  copper,  lead, 
silver,  &c.,  of  an  inverted  arch  of  refractory  bricks  instead 
of  the  usual  sand  bottoms,  whereby  absorption  of  metal  is 
avoided.  The  shape  of  the  lining  prevents  the  bricks  from 
floating  upwards  through  the  molten  charge.  The  bricks 
are  grouted  with  the  material  of  which  they  are  composed 
and  rest  upon  a  non-conducting  bed  composed  of  two  parts 
of  coke  and  one  part  of  fireclay. — H.  K.  T. 


Improvements  in  Separating  and  Concentrating  Apparatus. 
B.  J.  Atterbury  and  P.  Ewens,  both  of  London.  Eng. 
Pat.  10,580,  May  30,  1893. 

See  under  IX.,  page  764. 


res 


THE  JOUBNAIj  op  THE  SOCIETT  OF  OHEMICAli  INDUSTBT.        [Sept.  30, 1893. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURaY. 

PATENTS. 

Production  of  Oxygen  and  Hydrogen  by  Electrolysis  of 
Water.  P.  Gareiti,  Florence,  Itali.  Eng.  Pat.  16,588, 
April  25,  1892. 
Within  the  bath  there  is  an  inverted  leaden  case  with 
partitions  of  sheet  lead  soldered  together  so  as  to  form  a 
case  divided  into  parallel  cells  opened  only  to  the  water 
at  the  bottom.  The  partitions  of  the  cells  separate  the 
anodes  and  cathodes  which  are  placed  alternately,  and  are 
insulated  in  the  cells  by  means  of  combs  made  of  any 
suitable  material.  Connection  is  made  with  the  leads  in 
suitable  chambers  at  the  bottom  of  the  bath,  and  these 
chambers  also  serve  to  collect  the  gas. — G.  H.  R. 


Process  and  Apparatu.'i  for  the  E.vtraction,  Separation, 
and  Befininy  of  Metals  by  Electrolysis.  D.  Tommasi, 
Paris,  France,  'Eng.  Pat.  16,892,  April  1,  1892. 
Thk  polarisation  of  the  cathodes  is  prevented  by  making 
them  in  the  form  of  discs  of  carbon,  either  alone  or  mixed 
with  oxide  of  copper,  and  causing  them  to  revolve  so  that 
their  acting  surfaces  are  alternately  immersed  and  exposed 
to  the  air,  and  by  subjecting  them  to  continuous  friction. 
The  apparatus  consists  of  a  rectangular  trough  divided 
into  compartments  by  a  number  of  perforated  rectangular 
containers  placed  a  few  inches  apart  and  between  which, 
the  discs  (or  cathodes)  which  are  mounted  on  a  revolving 
shaft  and  only  partially  immersed,  rotate  so  that  every 
part  of  the  acting  surface  shall  be  alternately  exposed  to 
the  air  and  to  the  electrolyte.  Each  disc  is  caused  to  pass 
between  two  friction  brushes  which  not  only  remove  the 
bubbles  of  hydrogen,  but  also  the  metallic  deposit.  In 
treating  ternary  alloys  such  as,  for  example,  in  extracting 
silver  from  argentiferous  slags  or  skimmings  in  which  two 
metals  (say  lead  and  zinc)  may  precipitate  simultaneously 
upon  the  cathodes  it  is  necessary  to  place  metallic  bars  or 
discs  on  each  side  of  the  cathode  discs  so  as  to  precipitati? 
one  of  the  two  metals.  These  bars  are  not  traversed  by 
the  current.  The  baths  are  varied  according  to  the 
operation  to  be  performed  and  in  the  case  of  the  extraction 
of  silver  frtuu  pig  lead,  or  argentiferous  slags  baths  of  a 
composition  which  is  given  are  recommended.— G.  H.  K. 


Process  and  Apparatus  for  the  E.vtruction,  Separation, 
and  Refining  of  Metals  by  Electrolysis.  U.  Tommasi, 
Paris,  France.  Eng.  Pat.  16,893,  May  21,  1892. 
This  patent  relates  to  the  cathode  disc  referred  to  in  the 
foregoing  specification.  The  disc  is  composed  of  sector- 
shaped  segments  whose  edges  are  tongued  and  slide  in 
grooves  in  their  supporting  arms,  which  are  made  of 
insulating  and  unattackable  materL-xl  fixed  to  an  insulating 
hub  keyed  on  the  shaft.  There  are  grooves  in  the  lateral 
faces  of  the  arms  to  receive  the  tongues  on  the  edges  of 
the  segments,  which  are  held  in  place  by  strips  of  iusulating 
material  or  screws.  A  metal  strip  pressed  against  the 
inner  ends  of  the  segments  by  means  of  springs  connected 
to  the  conducting  axis  of  the  disc  makes  contact. — G.  H.  R. 


Improvements     relating     to     Electric     Accumulators     or 

Secondary  Batteries,  and  to  the  Manufacture  of  Plates 

or  Electrodes  therefor.   A.  J.  Smith,  Kingston-on-Thames. 

Eng.  Pat.  14,658,  August  13,  1892. 

The  improved  method  or  process  of  manufacturing  plates 

or  electrodes  consists  in  repeatedly  covering  or  coating  a 

metal  sheet  or  plate  with  the  metallic  oxide  and  driving  or 

kneading  such  oxide  into  the  metal  by  means  of  pointed 

rods  or  needles. — G.  H.  K. 


Manufacture  of  Caustic  Soda  and  Potosh  and  Hydrochloric 
Acid  by  Electrolytic  Treatment  of  Chloride  of  Sodium 
and  Chloride  of  Potassium,  and  Apparatus  for  this 
Purpose.  J.  P.  Roubertis,  Bordeaux,  V.  Lapeyre,  Paris, 
and  N.  Grenier,  Ponyaud,  France.  Eng.  Pat.  15,113, 
August  22,  1892. 

See  under  VII.,  page  762. 


An  Improred  Process  of  and  Apparatus  for  the  Electrolytic 
Decomposition  of  Alkaline  Salts.  H.  Y.  Castner,  London, 
Eng.  Pat.  16,046,  .September  7,  1892. 

The  invention  consists  in  the  employment  of  a  mechanically 
moving  body  of  mercury  or  other  liquid  metal  or  alloy 
between  the  anode  and  cathode  compartments  of  a  decom- 
posing cell,  so  arranged  as  to  completely  separate  the 
materials  therein,  and  so  placed  that  the  current  in  its 
passage  through  the  cell,  from  the  actual  anode  to  the 
actual  cathode,  must  pass  into  and  through  the  moving 
metal.  Thus  while  the  alkaline  metal  is  being  deposited  in 
such  liquid  metal  in  the  anode  compartment  and  like 
amount  of  the  alkali  metal  is  being  set  free  in  the  cathode 
compartment,  thereby  reducing  the  counter  electromotive 
force,  and  rendering  it  possible  to  carry  on  the  electrical 
action  continuously  with  a  very  high  current  density,  and 
yielding  at  the  same  time,  where  water  is  used  in  the  cathode 
compartment,  a  solution  of  pure  caustic  of  any  desired 
strength.  It  is  necessary  that  some  sodium  should  be 
present  in  the  mercury,  and  the  best  proportion  and  the 
means  by  which  this  may  be  maintained  in  it  are  described. 

— G.  H.  R. 


Improvements  in  the  Production  of  Easily  Separable 
Metallic  Deposits.  C.  A.  Netto,  J.  Pfleger,  and  L.  Haus- 
mann,  all  of  Frankfort-on-the-Main,  Germany.  Eng.  Pat. 
17,918,  October  7,  1892. 

According  to  this  invention  the  plates  or  moulds,  coated 
with  nickel  or  made  of  alloys  of  nickel,  constitute  the 
cathodes  upon  which  the  deposit  is  produced,  the  object 
being  to  render  the  surface  of  such  plates  perfectly  smooth 
and  thus  avoid  the  necessity  for  subsequentlj-  polishing  them. 
The  plates  or  moulds  are  treated  with  oxidising  agents, 
preferablj'  chromic  salts  or  salts  of  manganese,  by  which 
means  all  the  pores  of  the  surface  are  filled  up  and  easily 
separable  deposits  of  from  -001  to  '002  of  a  millimetre  in 
thickness  may  be  produced. — G.  H.  R. 


Improvements  in  Secondari/  Batteries.  F.  King  and  E.  Clark, 
London.     Eng.  Pat.  17,922,  October  7,  1892. 

According  to  this  invention  grids,  retainers,  or  supports 
are  prepared  having  perforations  or  interstices  of  any 
suitable  form,  but  with  pins  or  projections  protruding  from 
the  inner  walls  of  the  perforations  towards  their  centres,  and 
curved  round  or  inclined  at  an  angle  to  the  sides  or  faces 
of  the  grid  or  support  so  as  to  form  a  claw-hke  arrangement 
to  engage  and  retain  in  position  the  active  material  without 
distortion  of  the  plate  by  its  expansion. — G.  H.  R. 


Improvements  in   Secondary  Batteries.     F.  King,  London. 
Eng.  Pat.  24,127,  December  31, 1892. 

According  to  this  invention  the  plates  (preferably  the 
pure  or  spongy  lead  plates  or  plates  of  like  denomination) 
are  provided  with  ribs  orpins  projecting  from  their  surfaces, 
a  distance  slightly  less  than  the  distance  apart  at  which  the 
plates  are  to  be  maintained.  At  the  outermost  face  or  edge 
of  the  projections  are  placed  pieces  or  strips  of  insulating 
and  acid  resisting  substance,  which  is  held  in  position 
against  the  opposing  plate  by  the  projection,  and  is  prefer- 
ably so  shaped  as  to  deflect  away  from  the  rib  or  pin  any 
material  resulting  from  the  exfoliation  of  the  surfaces  of  the 
plates.— G.  H.  ^. 
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An  Improved  Enwiiel.     J.  M.   F.  Alber,  Hnmhurg',  Ce> 
nuuiy.     Eng.  Pat.  7500,  April  12,  1893. 

TiiK  cnainc'l  is  designed  for  insuhitors,  wliich  can  be  made 
of  sheet  iron  coated  witli  the  patented  material.  I'lie 
following  prescription  is  adopted  in  about  tlie  proportions 
specified  : — 

I'aits  hy  Weigiit. 

Calcinod  silica s-io 

Borate  of  soda 0—7 

Cli\.v 1-2-5 

Arseniato  of"  soda 0"1— 3 

Precipitated  phospliatc  of  lime. ...    ()'  1— S 

Xitrate  of  soda 0"2— :! 

—  B.  H. 

A  Method  of  and  Apparatus  for  Coating  Larye  Surfaces 
with  Copper.  T.  S.  Crane,  East  Orange,  U.S.A.  Eng. 
Pat.  10,6l'0,  May  30,  1893. 
By  this  invention,  an  object  like  the  hnll  of  n  large  iron 
ship,  -which  cannot  be  immersed  conveniently  in  a  liath  of 
electroplating  solution,  is  provided  with  an  integral  coating 
by  depositing  the  metal  upon  definite  portions  or  sections 
of  the  surface  suecessivel}-,  and  causing  the  deposits  to 
overlap  upon  one  another. — G.  II.  K. 


Improvements  in    Electrohific    Apparatus.       T.    Craney. 

Bay  City,  Michigan,  U.S.A.     Eng.  Pat.  11,10.5,  June  6, 

1893. 
Thk  apparatus  consists  of  a  number  of  cells  arranged  upon 
different  planes,  each  cell  composed  of  separate  cathode 
and  anode  compartments,  connected  at  the  base  through  a 
hollow  trunk,  and  an  upward  and  downward  extending 
elbow  connection  for  each  compartment,  at  a  point  above 
the  space  to  be  occupied  by  the  liquid,  whereby  the  joints 
formed  in  connecting  thi;  vessels  are  not  submerged.  The 
like  compartments  of  the  cells  are  connected  in  series  by 
elbow  connections,  and  the  supply  pipes  are  controlled  by 
valves. — G.  H.  W. 

Improvements  in  Electrolytic  Cells.     T.  Craney,  Bay  C\iy, 

Michigan,  U.S.A.  Eng.  Pat.  11,106,  June  6,  189:5. 
The  electrolytic  cell  consists  of  a  vessel  containing  the 
cathode,  of  a  combined  anode  and  diaphragm  consistincr  of 
perforated  holders  filled  in  between  with  non-decomposable 
porous  material,  such  as  asbestos.  The  inner  holder  is 
filled  with  particles  of  carbon,  the  upper  portion  of  the  outer 
is  perforated  and  the  conducting  wire  is  embedded  in  a 
carbon  pencil. —  G.  H.  R. 


Improvements  in  Electrolytic  Apparatus.  T.  Craney,  Bay 
City,  Michigan,  U.S.A.  Eng.  Pat.  11,107,  June  6, 
1893. 
The  apparatus  consists  of  a  series  of  electrolytic  cells 
containing  the  liquid  to  be  electrolysed,  and  each  divided 
into  two  compartments  through  a  porous  medium  composed 
wholly  or  partly  of  the  solid  body  of  the  salt  to  be  electro- 
lysed. The  anodes  and  cathodes  are  enclosed  in  their 
respective  compartments,  and  feed  and  discharge  connections 
into  and  from  the  cathode  compartments  of  the  cells, 
containing  them  in  series,  provide  for  a  flow  of  the  liquid. 

— G.  H.  E. 


Improvements  reletting  to  the  Eleclroli/sis  of  Salts  and  to 
Apparatus  therefor.  T.  Craney,  Bay  City,  Michigan, 
U.S.A.  Eng.  Pat.  11,108,  June  6,  1893. 
The  improvement  consists  in  an  electrolytic  cell  having 
separate  anode  and  cathode  compartments,  each  provided 
with  a  separate  system  of  supply  and  discharge  adapted  to 
maintain  the  liquid  in  the  respective  compartments  in  a 
uniform  condition  during  continuous  working.  Like  com- 
partments of  the  cells  are  connected  in  series,  and  there  are 
separate  connections  for  supplying  fresh  liquid  in  regulated 
quantities  into  the  first  compartments  and  for  discharging  it 
from  the  last.— G.  H.  E, 


XII.-FATS,   OILS.   AND   SOAP 
MANUFACTURE. 

The  Oil-Produriuj  Plants  of  Formosa.  Alex.  Hosie. 
(Jonsular  Pep.  No.  11,  1893. 
Od- Producing  /'/«;//.«.  — .Since  the  introduction  of 
kerosene  oil  into  China  the  demand  for  native  li<Thtin"-oilB 
has  been  on  the  decline,  but  for  cooking  puri)r)ses  some  of 
the.se  oils  are  produced  in  large  quantities.  Oil-yieldiuir 
I  seeds  are  likewise  exported,  to  a  limited  extent,  to"  foreign 
countries,  where  the  oil  is  extracted  and  used  to  adulterate 
more  valuable  oils. 

Of  the  17  oil-producing  plants  cultivated  in  China  eisht 
grow  in  Formosa.     They  are  : — 

1.  Dolichos  soja,  L.  O). — More  oil  is  extracted  from 
this  bean  than  from  any  one  of  the  other  oil-yielding  plants 
of  China.  The  two  kinds  of  bean  treated  for  oil  are  small 
in  size  and  oval  in  shape,  one  having  a  whitish-vellow 
epidermis  and  interior,  the  other  being  green  throughout. 
They  are  probably  sub-varieties  of  the  soja  bean."  The 
process  of  extraction  is  worthy  of  description. 
j  The  beans  are  first  crushed  under  a  huge  stone  wheel. 
They  are  thus  flattened  into  thin  round  wafers,  and  are 
crushed  a  second  time  before  they  are  ready  for  further 
manipulation.  After  the  second  crushing,  bean  wafers 
sufficient  to  make  a  cake  4  inches  thick  and  2  feet  in 
diameter  when  compressed,  are  put  in  a  square  piece  of 
sacldng,  and  placed  on  a  wooden  grating  above  a  cauldron 
of  boiling  water.  In  a  few  minutes  they  are  rendered  quite 
soft  by  the  steam,  which  passes  up  through  the  grating  to 
the  sacking  and  its  contents.  During  the  process  of 
steaming,  another  workman  has  been  arranging  a  series  of 
soft  straw  brooms,  which  are  also  steamed,  so  as  to  form  the 
bottom  of  a  couple  of  narrow  metal  bands  surmounted  bv  a 
wooden  casing,  over  which  the  long  tips  of  the  straw  broom 
project.  Into  this  the  steamed  beans  are  poured  and 
trampled  down  by  foot  till  the  mass  is  quite  hard.  The 
projecting  straw  tips  are  then  brought  over  the  top  of  the 
beans  by  foot,  and  trampled  down  so  as  to  form  a  coveiing. 
The  wooden  casing  is  removed,  and  the  metal  bands 
arranged  a  short  distance  apart  near  the  top  and  bottom  of 
the  cake  respectively.  The  whole  is  then  put  into  a 
primitive  wooden  press,  and  subjected  to  considerable 
pressure  by  the  driving  in  of  successive  wedges.  The  oil 
is  expressed  and  drains  into  an  underground  tank,  the 
top  of  which  is  on  a  level  with  the  stone-guttered  slab  on 
which  the  lowest  cake  rests,  for  half-a-dozen  cakes,  one 
above  the  other,  may  be  undergoing  pressure  in  the  same 
press  at  the  same  time.  When  all  the'oil  has  exuded  from 
the  cakes,  they  are  taken  from  the  press,  the  metal  bands 
and  straw  casings  are  removed,  and,  after  being  left  to  dry 
for  a  time,  they  are  ready  to  be  shipped  to  other  parts  o>f 
China  for  manure.  The  beans  yield  about  10  per  cent 
weight  of  oil,  and  the  cakes,  when  removed  from  the  press, 
weigh  some  64  lb.,  and  are  worth  about  2*.  9(7.  each.  They 
constitute  a  verj-  valuable  manure,  and  are  carefully 
macerated  before  being  applied  to  the  soil. 

To  show  the  commercial  value  of  this  industry,  the  author 
mentions  that  60,000  tons  cf  bean  cakes  were  exported 
from  Chefoo  during  1890.  Xor  is  Chefoo  the  principal 
exporter.  Xewchwang  sent  out  over  156,000  tons  in  the 
same  year.  In  Formosa  these  beans  are  grown,  and  the 
oil  is  extracted  in  the  above  manner,  but  only  in  quantities 
sufficient  to  meet  local  requirements.  The  refuse  cakes 
are  not  exported.  The  oil  is  used  for  both  cooking  and 
lighting  purposes. 

2.  Brassica  Chinensis,  L. — Eape  is  usually  a  winter  crop 
in  China.  Towards  the  end  of  October  the  seeds  are 
planted  about  a  foot  apart  in  beds ;  in  March  the  plants 
are  in  full  flower,  and  in  early  June  the  crop  of  seeds  is 
harvested.  This  refers  to  [Mid-China,  where  the  tempera- 
ture is  mild  and  the  frost  is  not  so  severe  as  to  retard 
sowing  till  after  winter.  It  is  more  widely  cultivated  in 
China  than  any  of  the  other  oil-yielding  plants.  The  seeds 
are  treated  much  in  the  same  way  as  beans,  beino-  crushed 
steamed,  and  sv:bjected  to  pressure.  Like  the  preceding,^ 
rape-oil  is  used  for  lighting  as  well  as  for  cooking. 
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3.  Sesamitm  Tndecum  et  Orientale,'D.Q,. — Both  the  wliite- 
aiidhlack-sceded  varieties  of  sesame  are  cultivated  in  Chiua, 
and  fiom  l-"ormosa  there  is  a  verj'  considcrahle  t'xport  of 
seeds  which  tiud  their  way  to  France,  where  sesame  is 
largeh'  used  to  adulterate  olive  oil.  It  is  a  summer  crop  ; 
the  seed  is  sown  in  May,  usually  in  rows  with  other  crops, 
such  as  cotton  on  the  mainland ;  the  plant  blossoms  in 
July,  and  the  harvest  takes  place  in  September  and  Octo- 
ber. Sesame  is  essentially  a  food  oil.  Kefuse  seed-cake 
is  much  used  in  Formosa  for  adulterating  opium. 

4.  Arachis  ht/pogxa,  L. — The  ground-nut,'  a  native  of 
Africa,  is  extensively  cultivated  in  Chiua,  not  only  for  the 
food  which  the  nuts  suppl}-,  hut  also  for  the  oil  which  they 
contain.  Although  the  Chinese  have  not  yet  discovered  a 
good  practical  method  of  removing  the  shells  before  press- 
ing, yet  the  oil,  necessarily  impure  on  that  account,  is  highly 
appreciated  as  a  food,  as  well  as  a  lamp  oil.  To  obtain  the 
oil,  the  nuts  are  roasted,  rolled,  winnowed — to  get  rid  of  the 
shells — steamed,  and  pressed.  The  plant  prefers  a  sandy 
soil,  such  as  is  found  in  the  neighbourhood  of  Chefoo,  but 
it  appears  to  be  equally  at  home  in  Western  China  and 
in  Formosa.  The  author  states  that  these  nuts  are  found 
on  every  roadside  stall  in  China. 

5.  StUUnyia  scbifera,  S.  and  N. — From  the  seeds  of  the 
vegetable  tallow  tree,  both  tallow  and  oil  are  produced. 
They  are  used  for  lighting  purposes  only,  and  as  the  method 
of  extraction  is  ingenious  a  short  description  thereof  may 
be  of  some  interest.  When  the  fruit  is  ripe  the  dark 
brown  protecting  covering  which  encircles  each  seed  opens 
and  falls  to  the  ground,  leaving  exposed  bunches  of  greyish- 
white  berries,  which  resemble  coffee-beans  in  appearance 
and  size.  These  are  collected  by  hand,  steamed,  and  there- 
after pounded  in  an  ordinary  rice  trough.  By  pounding, 
the  soft  mealy  mesocarp  is  partially  separated  from  the 
kernels.  The  whole  is  then  placed  in  a  bamboo  sieve,  the 
meshes  of  which  are  just  large  enough  to  allow  the  mealy 
matter  to  be  scrubbed  through,  and  small  enough  to  keep 
back  the  kernels,  which  are  hard,  black,  and  about  the  size 
of  pea?.  From  the  mealy  substance  the  tallow  is  expressed 
in  primitive  wooden  presses.  The  oil  is  derived  from  the 
kernels  in  the  following  manner.  They  are  dried  in  the 
sun  and  passed  between  two  millstones  held  at  such  a 
distance  apart,  by  means  of  a  bamboo  pivot,  as  to  crush 
the  hard  shells  of  the  kernels  without  injuring  the  white 
interiors.     The  whole  is  then  passed  through  a  winnower, 

'which  separates  the  broken  shells  from  the  solid  matter. 
The  latter  is  thereafter  placed  in  a  deep  iron  pan  over  a 
fire,  the  crushed  oily  shells  making  an  excellent  fuel,  and 
roasted  till  it  begins  to  assume  a  brownish  colour,  the  process 
being  accompanied  by  continual  stirring  to  prevent  burning. 
It  is  then  crushed  by  a  huge  stone  roller  in  a  circular  stone 
well,  steamed,  made  into  cakes,  like  cheeses,  with  bamboo 
and  straw  casings,  and  passed  through  the  wooden  press. 
The  resultant  is  a  good  lighting  oil  of  a  brownish-yellow 
colour. 

In  Formosa  this  tree  is  utterly- neglected,  but  in  the  great 
centres  of  tallow  and  oil  manufacture  in  China  it  is  grafted, 
and  consequently  yields  superior  fruit. 

G.  Camellia  fhea.  Link. — In  all  the  tea-growing  districts 
throughout  China,  the  seeds  of  the  tea-plant  not  required 
for  raising  new  bushes  are  collected  and  treated  for  their 
oil,  which  is  employed  for  both  food  and  lighting. 

7.  Cinnamomitm  camphora,  N.  and  E.— Although  the 
camphor  laurel  is  found  in  many  of  the  provinces  of  C^hina, 
where  it  is  highly  valued  on  account  of  its  wood,  yet 
Formosa  is  the  onl^'  province  in  which  camphor  is  manufac- 
tured. When  the  camphor  is  being  distilled  from  the  chips 
of  camphor-wood  an  essential  oil  exudes  and  drops  into 
the  boiling  water  underneath.  'J'his,  as  well  as  the  liquid 
which  exudes  from  the  camphor  when  awaiting  shipment, 
is  collected  and  exported  under  the  name  of  camphor  oil. 

8.  liiciinis  sp. — The  castor-oil  plant  grows  wild  through- 
out Formosa  :  but  in  the  north  of  the  island  oil  is  not 
extracted  from  the  seed,  nor  is  any  use  "whatever  made 
of  the  plant.  In  the  south  a  little  oil  is  extracted  for 
pnrvdy  local  uses,  but  no  attempt  is  made  to  cuUivate  the 
plant.     This   species,   which  has  green   stems  and  leaves, 


does  not  attain  the  height  of  Ricimis  communis,  which  is 
distinguished  by  its  purple  stems,  branches,  and  leaves. 
The  latter,  grown  from  imported  seed,  may  be  seen  as  an 
ornamental  shrub  in  gardens  near  Tamsui. 

Uiospyros  kaki,  L.  f.,  grows  in  Formosa  as  well  as  on 
the  mainland.  The  juice  of  its  fruit  should  be  classed  as 
varnish  and  not  as  oil. 


The  Castor  Bean  in  India.     Reports  from  the  Consuls  of 

the  United  State.*,  42,  [153]  June  1893,  163—171. 
XuMEROUS  varieties  of  the  castor  oil  plant  (Ricinus 
communis)  are  met  with  in  India,  all  of  which  however  may 
be  classed  under  two  main  types.  The  one  of  these 
represents  a  tall  bush  or  small  tree  and  is  a  perennial, 
grown  as  a  hedge  plant,  whilst  the  other  is  an  annual  plant 
grown  either  as  a  crop  or  more  frequentlj-  in  rows  or  lines 
through  fields  containing  other  crops.  Large  seeds,  yielding 
an  abundance  of  an  inferior  oil  are  obtained  from  the  tree- 
like plant  whereas  the  annual  produces  a  small  seed  from 
which  the  finer  qualities  of  oil  are  derived.  The  primitive 
methods  for  the  cultivation  of  the  soil  in  vogue  in  India  are 
also  applied  to  the  raising  of  the  castor  oil  plant.  The  crop 
is  very  seldom  irrigated,  and  usually  depends  upon  the 
rainfall.  Six  month's  growth  are  necessary  before  the 
capsules  form  and  the  picking  of  the  seed  commences  in 
the  seventh  and  terminates  in  the  nintli  month.  The  seed 
pods  are  stacked  in  a  corner  of  a  house,  covered  with  straw 
and  compressed  bj'  weights  to  exclude  the  air  and  bring 
about  the  softening  of  the  capsules.  This  takes  place 
after  six  days,  whereupon  they  are  dried  in  the  sun  and  the 
seeds  loosened  by  beating  with  a  heavy  wooden  mallet,  any 
seeds  remaining  in  the  husks  being  obtained  by  a  repetition 
of  the  processes  of  drying  and  beating. 

While  in  most  parts  of  India  the  different  varieties  of 
the  castor  bean  are  simply  designated  the  large  and  the 
small,  three  kinds  seem  to  be  generally  distinguished  in  the 
presidency  of  Bengal,  namely  the  "  Chunaki"  (small  size) 
the  "Gohuma"  (middle  size)  and  the  "  Jagia"  (large  size). 
The  first  of  these  is  planted  without  previous  preparation 
of  the  land  and  no  further  care  is  bestowed  upon  the  crop. 
The  stems  reach  a  height  of  from  10  to  12  feet.  The 
Gohuma  varietj',  considered  the  best,  and  cultivated  with 
greater  care  than  the  former  kind,  grows  only  6  feet  high. 
Jagia  is  generally  sown  with  Indian  corn.  Chunaki  seeds 
are  bright  black,  dotted  with  gray.  Gohuma  seed  some- 
what resembles  wheat  in  colour,  and  Jagia  seed  is  red  and 
slightly  flattened.  The  treatment  of  the  fruits  after 
harvesting  consists  in  allowing  the  pods  to  rot  in  small 
trenches  with  water  or  liquid  manure  and  then  proceeding 
to  release  the  seed  in  the  mauner  already  described.  The 
processes  of  extracting  the  oil  differ  somewhat  in  different 
districts.  The  following  methods  are  in  uss  in  the  Madras 
Presidency. 

1.  After  having  been  roasted  in  a  pot  and  pounded  in  a 
mortar,  the  seed  is  boiled  with  four  times  its  volume  of 
water  with  frequent  stirring  with  a  wooden  spoon.  After  a 
time  the  pot  is  removed  from  the  fire  and  the  oil  skimmed 
off.  From  the  residue,  by  a  second  boiling,  a  further 
quantity-  of  oil  is  obtained  superior  to  that  of  the  first 
boiling. 

2.  The  seed  is  first  boiled,  then  dried  in  the  sun,  and 
heated  as  in  the  first  process. 

3.  The  seed,  after  soaking  in  water  over  night,  is  crushed 
in  the  ordinary  native  oil-mill  and  then  squeezed  between 
folds  of  cloth. 

In  Bengal  the  seeds  are  partially  roasted  in  a  pan  and 
pounded  in  a  mortar,  without  being  husked,  the  oil  being 
extracted  by  boiling  with  water  in  a  manner  similar  to  that 
already'  described.  The  oil  obtained  is  freed  from  moisture 
and  impurities  by  boiling  in  a  separate  pan. 

These  defective  native  methods  have  been  supplanted 
to  some  extent  by  European  processes,  in  w-hich  machinery 
is  employed.  Thus  in  one  of  the  manufactories  at  Calcutta 
a  very  pure  medicinal  oil  is  obtained  by  careful  cleaning  of 
the  seed  by  hand,  breaking  in  the  crushing  machine,  and 
subsequent  cold-pressing  in  hand  presses.  The  cil  is 
bleached  and  purified  by  exposure  to  the  sun  in  galvanised 
iron  vats,   careful   boiling,   treatment  with  charcoal,    and 
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titration  tlirough  flannel  or  paper.  A  second  quality  is 
Diade  b}'  hot-pressiiiij  the  sued  treated  as  in  the  previous 
■case.  This  oil,  without  bciiifj  filtered,  is  exported  in  lar^^e 
<{uantities.  A  third  ((tiality  is  derived  from  the  seed  husked 
by  maehiue,  which  is  less  clean  and  therefore  lower  in  price. 
Previous  to  beinjj  crushed  the  seed  is  invaiiably  exposed  to 
the  sun,  this  bein;^  essential  for  the  removal  of  moisture  and 
the  liiiuefaction  of  the  oily  matter.  The  boilini^  of  the  oil 
is  conducted  with  f^reat  care  in  copper  pans  (sometimes 
with  the  addition  of  from  1,  to  ^  part  of  water),  and  is  the 
most  delicate  part  of  the  whole  process  of  manufacture,  the 
length  of  the  operation  being  a  matter  of  judgment  based 
upon  experience. 

The  uses  to  which  castor  oil  is  generally  put  in  Kuropc 
are  well  known.  In  India  it  is  nmch  used  for  burning  in 
lamps,  for  it  gives  a  light  surpas.>-iag  in  brilliancy  that 
obtained  by  means  of  any  other  vegetable  or  mineral  oil, 
and  possesses  the  further  advantage  of  great  safety  and 
freedom  from  smoke  in  burning.  It  is  also  largely  used 
as  a  lubricant  for  machinery,  as  a  dressing  for  hides 
and  skins  it  enjoys  an  excellent  reputation,  and  the  Indian 
dyers  also  make  frequent  use  of  it.  The  press  cake  forms 
a  useful  manure,  and  is  a  very  good  material  for  making 
illuminating  gas.  Gas  thus  made  is  used  at  the  .Allahabad 
East  Indian  Kailway  station.  In  Assam  the  leaves  of  the 
plant  furnish  food  for  the  silk  worm  and  good  paper  pulp 
■can  be  made  from  its  bark. — IC.  PL  M. 


J  iibaea 
Spectabilis. 


Cocos 
Xucifera. 


Albuminoids 

Per  Cent. 
7-73 

71-38 

Per  Cent. 
943 

Tat 

71-1.3 

iioluble  carbohydrates 

15-22 

1.3-21 

Tibre 

4- 07 

4 -.31 

Ash 

0-M 

1-92 

100-00 

100-00 

It  is  thus  seen  that  the  composition  of  the  large  and  the 
pigmy  coco-nuts  is  almost  identical,  and  it  is  suggested  that 
should  the  pigmies  be  obtainable  in  large  quantities  they 
might  be  advantageously  crushed  for  oil  and  cake  for 
-cattle  food.  The  proportion  of  husk  to  kernel  is,  however, 
much  larger  in  the  case  of  the  pigmy  nut. — A.  G.  B. 


PATENTS. 


A  Determent  Composition  for  Laundry,  Washing,  or  other 
Purposes.  B.  Pitt,  Bristol.  Eug.  Pat.  14,896,  August  1 8, 
1892. 

The  detergent  is  made  by  mixing  ammonia  and  turpentine 
with  a  hot  or  cold  solution  of  ordinary  soap  in  water,  or 
"the  materials  of  which  soap  is  composed." — J.  L. 


Pigmy  Coco-Nuts.     E.  Kinch.     Agrl.  Students'  Gazette, 
New  Series,  6,  103 — 105. 

This  nut  is  the  fruit  of  the  Coqnito  or  honey  palm  of  Chili 
'(^Jtibxa  Spectabilis').  In  size  it  is  rather  larger  than  a  cob- 
nut ;  the  average  weight  of  individuals  in  the  sample 
analysed,  which  was  rather  drj'  and  had  lost  its  milk,  was 
5-87  grms.  The  shells  constituted  56-7  per  cent,  of  the 
sample.  The  kernels  contained  5-15  per  cent,  of  moisture, 
the  composition  of  the  dry  matter  being  given  in  the  following 
table,  where  it  is  compared  to  that  of  the  kernels  of  the 
«hop  coco-nut  {Cocas  jyucifera),  which  contained  5-81  per 
cent,  of  moisture  : — 


An  Oil-Testing  Apparatus  for  A.scertaiiniig  the  Friclional 
Coeflicient  of  Oils  and  Fats.  G.  Thomas,  Manchester. 
From  A.  Staubjr,  Leipzig.  Kng.  Pat.  1.0,270,  August  25, 
1892. 

See  under  X.XIII.,  page  786. 


Improvcmi'.nts  in  Tallow  Melting  or  Rcnderintj.  \V.  J. 
Fraser  andT.  Cassienet  Palmer,  London.  Eng.  Pat  8740 
May  1,  1893. 

Pkkvious  to  being  introduced  into  the  melting  apparatus 
the  raw  fat  is  subjected  to  a  treatment  with  diluted 
sulphurous  acid  whereby  the  membranes  are  caused  to 
>well  and  loosen,  and  the  fat  is  freed  from  blood  and  putrid 
matter.  The  rendering  of  the  fat  thus  treated  and 
thoroughly  washed  with  water  can  be  accomplished  without 
the  evolutioa  of  the  nauseous  gases  peculiar  to  the  old 
method.— K.  E.  M. 


Improvements  relating  to  the  Treatment  of  (Jih  for 
Imparting  Drying  Properties  thereto.  H.  II.  Lake, 
London.  From  W.  N.  Blakeman,  Mount  Vernon,  U.S.a! 
Eng.  Pat.  9291,  May  9,  1893. 

The  inventor  imparts  drying  properties  to  fatty  oils,  both 
the  "  non-drying  "  and  the  "  drying "  oils,  by  rendering 
them  capable  of  absorbing  carbon  dioxide.  The  oils  are 
said  to  dry  rapidly  by  the  absorption  of  this  gas,  either 
when  they  are  used  alone  or  as  pigment  vehicles. 

To  carry  out  the  process  the  inventor  imparts  to  the  oil 
an  alkaline  or  basic  reaction,  by  the  addition  of  an 
alkaline  or  basic  agent  (preferably  an  alumina  soap  or 
basic  acetate  of  lead)  and  then  incorporates  with  it  a 
chemical  agent  "  having  an  affinity  "  for  the  oil  (metallic 
oxides  or  sahs),  and  lastly  mixes  it  with  chemicals  having 
an  affinity  for  carbon  dioxide.  As  an  example,  the  treat- 
inent  of  cotton-seed  oil  may  be  given.  The  inventor 
dissolves  in  cotton-seed  oil  about  5  to  8  per  cent,  of 
alumina  soap  ;  20  parts  of  oil  rendered  basic  or  alkaline  ; 
20  parts  of  basic  acetate  of  lead  are  then  incorporated  with 
the  oil,  and  finally  three  parts  of  magnesium  borate  are 
added.  On  stirring  into  the  mixture  20  —  30  parts  of  any 
pigment,  a  quick-drying  liquid  paint  is  said  to  be  obtained. 
This  method  of  preparing  drying  oils,  in  the  opinion  of  the 
patentee,  will  supersede  the  present  method  of  boiling  oils 
with  metallic  oxidts,  on  account  of  the  rapidity  of  the 
process  and  becaufe  of  its  being  carried  out  in  the  cold, 
thereby  giving  a  better  coloured  product  than  can  be  obtained 
in  the  case  of  boiled  oils.  However,  the  inventor  claims  aLo, 
that  the  oils  may  te  boiled  in  the  usual  manner  previous  to 
their  being  subjected  to  the  above-described  operations. — J  .L. 


Improvements  relating  to  the  Tre:itment  of  Drying  Oils 
for  Thickening  the  Same.  H.  H.  Lake,  London.  From 
W.  N.  Blakeman,  Mount  Vernon,  L'.S.A.  Eng.  Pat.  929"? 
May  9,  1893. 

The  patentee  dissolves  20  to  30  per  cent,  of  a  metallic  soap 
(alumina  soap;  in  cotton-seed  oil,  and  mixes  from  5  to  7 
per  cent,  of  this  thickened  oil  with  a  drying  oil  with  or 
without  further  application  of  heat. — J.  L. 


Process  for  the  Manufacture  cf  Neio  Soaps  containing 
Sulphur  in  Chemical  Combination.  J.  Wetter,  London. 
From  .J.  D.  Kiedel,  Berlin,  Germany.  Eng.  Pat.  10,707, 
May  31,  1893. 

This  process  consists  in  heating  oils  and  fats  containino- 
fatty  acids  of  the  unsaturated  series  or  the  fatty  acids  them'- 
selves  (oleic  acid,  linoleic  acid,  &c.),  or  resin  acids  with 
sulphur,  to  a  temperature  of  120^0.  to  160''  C,  whereby 
sulphur  is  absorbed,  forming,  with  the  fats  or  otherwise, 
fatty  acids,  "  thiofats,"  tbat  is  to  say,  "  thio-acids."' 
These  fats  or  fatty  acids  are  converted"  into  soaps  by 
the  cold  process.  The  soaps  thus  formed  are  called 
"  thiosapoles." — J.  L. 
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Improvements  in  the  Art  of  Treating  Cotton-seed,  Linseed, 
and  other  Verjetahle  Oils.  G.  Washington  ScoUay,  Xew 
York.  Eng.  Pat.  11,034,  June  6,  1893. 
The  vapour  produced  by  heating  cotton-seed,  linseed,  or 
other  vegetable  oils  to  about  the  boiling  point  is  heavier 
than  air  and  remains  on  the  surface  of  the  oil.  On 
continuing  the  boiling  the  vapour  combines  with  the 
oxygen  of  the  atmosphere  to  form  acrolein.  This  substance, 
being  at  that  temperature  in  its  gaseous  form  and  lighter 
than  air,  immediately  escapes,  causing  the  slow  process  of 
boiling  to  be  also  a  disagreeable  one.  By  removing  the 
vapour  before  its  conversion  into  acrolein  the  process  is  said 
to  proceed  quicker  and  without  the  production  of  an 
offensive  odour  or  discoloration  of  the  oil.  The  apparatus 
used  consists  of  a  tank  furnished  with  a  cover  with  a  spout 
attached  thereto,  and  is  suspended  on  pivots.  The  cover 
is  provided  on  the  under  side  with  a  marginal  trough 
enclosing  a  cooling  coil,  through  which  water  flows,  and  is 
hinged  to  the  tank  where  the  spout  is  attached.  There  is 
a  tipping  arrangement  for  inclining  the  tank  and  a  parallel 
twin-link  connection  between  tank  and  spout  by  means  of 
-which  the  inclination  of  the  latter  can  be  maintained 
constant.  The  vapour  passing  upwards  is  condensed  in 
the  trough  of  the  cover  and  flows  out  through  the  spout. 
E}-  tipping  the  tank  the  level  of  the  oil  can  alwaj's  be  kept 
near  the  cover,  which  latter  remains  parallel  with  the 
surface  of  the  oil.- — K.  E.  M. 


Improvements  in  the  Method  of  Refining  Vegetable  Oils. 

G.  Washington  Scollay,  New  York.     Eng.  Pat.  11,085, 

June  6,  1893. 
This  method  is  founded  upon  the  observation  that  linseed 
oil  first  becomes  lighter  in  colour  when  heated,  and  that 
the  well-known  darkening  produced  \>y  continued  heating 
can  be  avoided  by  interrupting  the  heating  process  so  soon 
as  the  point  of  bleaching  is  reached.  The  more  rapid  the 
rise  of  the  temperature  to  this  point  and  the  more  rapid 
the  subsequent  cooling  the  better  the  result.  The  process, 
which  is  applicable  to  other  oils  beside  linseed  oil,  is  con- 
ducted in  an  apparatus  consisting  of  a  tank  to  which  a 
pipe  is  attached  leading  downwards  and  passing  through 
a  sand-bath  or  other  device  for  maintaining  an  even 
temperature.  The  oil  is  kept  under  pressure  and  flows  in 
a  constant  stream  through  the  pipe  in  the  sand-bath,  being 
thereby  heated  to  from  613°  to  GSC  F.  On  leaving  the 
sand-bath  the  oil  rapidly  cools,  but  is,  whilst  still  hot 
enough  to  allow  the  aqueous  vapours  to  escape  (derived 
from  the  mucilage),  run  into  the  settling  tanks. — K.  E.  M. 


Improvements  hi  Naphtha  Soap  and  in  the  Method  of  and 
Apparatus  for  Producing  such  a  Soap.  E.  W.  Stanton, 
U.S.A.     Eng.  Pat.  12,116,  June  20,  1893. 

X.VPHTUA  is  incorporated  with  saponifiable  materials  and 
the  mixture,  either  before  or  after  treatment  with  alkali,  is 
heated  to  ebullition  in  a  vessel  provided  with  a  condensiBg 
arrangement  to  prevent  the  escape  of  volatile  components. 
Good  results  are  said  to  have  been  obtained  with  the 
following  mixture:  — 100  gallons  of  naphtha  ("at  65° 
gravity"),  750  lb.  of  pulverised  resin,  lOU  lb.  of  caustic 
potash  dissolved  in  limewater  and  reduced  to  60'  B., 
100  lb.  of  caustic  soda  in  solution  at  38°  B. — K.  E-  ^I. 


An  Improved  Cleansing  Medium.     J.  Schicht,  Aussig  a/E., 
Austria.     Eng.  Pat.  12,593,  June  27,  1893. 

Benzine  and  turpentine  are  incorporated  with  a  strong 
soap-lye  possessing  the  capacity  of  remaining  fluid  at  a  tem- 
perature below  the  boiling  point  of  these  solvents.  A  little 
pine  resin  and  colophony  are  added  afterwards  to  prevent  the 
separation  of  the  solvents  from  the  soap,  and  partial  or 
complete  saponification  and  formation  of  a  thorough 
emulsion  is  brought  about  by  the  addition  of  a  solution 
of  an  alkali  or  ammonia.  "  Any  quantity  of  alcohol 
may  be  added  to  the  emulsion."— K.  E.  M. 


Improvements   in    and    relating   to    the   Manufacture  of 
Material   applicable    as    a     Waterproof   Covering    for 
Roofs  and  other  such   like  Purposes,  or  as  a  Substitute 
for    G/««-.     W.  Xoel  Hartley,  Dublin,    and   W.  E.  B. 
Blenkinsop,  Wandsworth   Common,  Surrey.     Eng.  Pat. 
13,825,  July  29,  1893. 
The  drying  oil  prepared  by  the  inventors'  processes  (Engj, 
Pat.  11,629,  189U,  and  Eng.  Pat.  7251,  1891  ;  this  Journal,. 
1891,263;  and  1892,  170,445)   is  used  for  covering  andi 
closing  up   the  meshes  of   wire    gauze   previously  tinned,, 
varnished,  or  dipped  in  paraffin   wax  or  similar  material. 
The  colouring  yellow  of  the  film  b}'  the  action  of  the  iron 
is  thus  prevented  and  a  colourless,  transparent,  and  water- 
proof material  is  obtained. — K.  E.  il. 


Improvements  in  Presses  for  the  Expression  of  Oil  or 
other  liquids  from  Substances  containing  the  same. 
G.  Mitchell,  Dalswinton,  Dumfries.  Eng.  Pat.  16,259, 
September  10,  1893. 

In  this  hydraulic  press  the  press-boxes  for  contain- 
ing the  seed  are  arranged  horizontally  and  slide  upoK 
the  staj'-bolts  in  the  same  manner  as  the  plates  of 
a  filter-press.  The  boxes  are  of  such  construction  that 
b^'  means  of  draw-bars  of  a  special  form  and  operated  by 
the  ram,  they  are  alternately  opened  for  being  charged  with> 
material  to  be  pressed,  and  closed  or  brought  into  contact 
with  each  other  when  the  pressing  commences.  The  seed 
is  fed  in  from  a  hopper  trolley  running  on  rails  above  the 
press.  The  press-cake  is  discharged  through  holes  in  the 
sole-plate  located  directly  under  the  spaces  formed  between 
the  boxes  in  their  extended  position.  A  sliding  plate  is- 
provided,  which  closes  these  holes  during  the  introduction 
of  the  seed,  and  from  which  the  oil  runs  oflF  into- 
suitable  conducting  channels.  The  boxes  are  provided  with 
passages  for  steam. — K  .  E.  M. 


Improvements  in  and  relating  to  the  Recovery  of  Soap  and 
Suint  from  Wool  Grease.  W.  Mills,  Glasgow.  Eng» 
Pat.  16,767,  September  20,  1893. 

Soap  and  suint  or  lanoline  are  separated  by  adding  to  the 
grease  (100  parts)  contained  in  a  vessel  heated  by  steam 
a  solution  of  potassium  carbouate  or  borax  of  about  8°  Tw. 
(300  parts)  and  boiling  for  about  sis  hours.  After  settling,, 
the  vessel  is  heated  by  direct  fire  and  a  solution  of  sodium 
hydrate  (25  parts)  added  at  a  strength  of  30°  Tw.,  the 
mixture  being  boiled  for  ]three  hours.  The  suint  rises  to 
the  surface  as  a  sticky,  pasty  scum  as  soon  as  the  fire  is 
drawn,  while  underneath  it  remains  a  pure,  dark-coloured 
"  oleine  soap,"  which,  by  boiling  down  and  the  addition  of 
small  quantities  of  potassium  hydrate  (35°  Tw.)  and 
mixing  with  pale  soap  (5  parts)  and  cocoa-nut  oil  soap 
(2.T  parts)  or  olive  soap  (5  parts),  is  converted  into  a 
marketable  product. — K.  E.  M. 


Improvements  in  or  relating  to  the  Production  of 
Neutral  Wool  Grease  Jrom  Suint  or  Wool  Washirigs. 
J.  C.  Lahusen,  Bremen,  Germany.  Eng.  Pat.  17,230, 
September  27,  1893. 

The  water  from  the  wool-washing  machines  is,  after 
separation  of  the  coarser  portions  of  the  matter  suspended 
in  it,  treated  with  a  solution  of  calcium  or  magnesium 
chlorides  containing  sufficient  free  acid  to  exactly  neutralise 
the  alkaline  carbonates  in  the  wash  liquor.  The  fatty  acids 
are  thus  precipitated  as  insoluble  salts  and  the  wool-fat  is 
carried  down  by  the  latter.  After  running  otf  the  surplus 
water,  the  precipitate  is  subjected  to  a  washing  process  in 
large  tanks  with  pipes  placed  at  the  bottom  for  the  even 
distribution  of  the  water.  The  latter  rises  through  the 
precipitate  in  a  slow  current  and  carries  away  with  it  the 
specifically  lighter  portions  of  the  wool  grease,  which,  on 
account  of  their  possessing  a  verj-  low  melting-point  and 
being  particularly  well  adapted  for  some  purposes,  it  is 
specially  desired  to  obtain.  Hy  raising  the  specific  gravity 
of  the  washing  water  by  the  addition  of  neutral  salts  to 
1-025 — 1-04U  the  process  of  washing  out  the  fat  may  be 
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facilitated.     From  the  wash   liqcor,   which  contains  only 

H«iitral  grease  free  from  soap,  the  latter  is  separated  by 
filtration  or  extriiction  wiih  beuzine  or  ethor.  The  grease 
obtaiued  by  the  process  described  is  distinguished  from  any 
similar  product  at  present  in  the  market  by  its  low  melting- 
point  (25'  to  36'  C.).— K.  E.  M. 


XIII.-PAINTS.  PmiENTS.  VARNISHES. 
RESINS.  INDIA-RUBBER.  Etc. 

Wie     Physical    Pro])erties    of     the     Copal    liesins.      M. 
Bottler.    Dingl.  Pofyt.  J.  283,  ■21—22. 

The  copals  examined  were  :  IIymen;ea  Copal  (South 
America),  two  samples,  Congo  Copal,  Sierra  Leone  Copal, 
Pebble  Copal  from  Sierra  Leone,  White  and  Yellow  Benguela 
•Copal,  White  and  Ked  AngolaC'opal,  Zanzibar  Copal,  Yellow 
Manila,  and  Kauri  Copal.  A  determination  of  the  specific 
gravity  gave  the  following  figures  :  — 

Bottler.       Earlier  Author--. 


I. 

IL 

111. 

IV. 

V, 

VL 

vn. 

¥IU. 
IX. 
X. 

XI. 


nymenaja  Copal  B 1070 

Yellow  hard  Mani  la 1  •  0C9 

Red  Angola  and  Hy mena>a  A      1  •  0C3 
1-0G7 


Pebble   Copal  from   Sierra 

Leone. 
Yellow  Bengnela 


1-0C5 
1-OCl 
1-0321 
1-0503 


Sierra  Leone 

Zanzibar 

White  Benguela 

Con^o 

Kauri i    1-(M56 

"White  Angola 1'0?5 


1-0S2        i     .. 
1-121  1-062 

1-081        !  1-06* 
1-09 
1-0G2-1-0S1 
1-03 
1068 


y  1-062 -1-OSl 
1-W80^  : 

1-109 

1-06-2— 1-OSl 


1-067 


1050 


I    Specific 

(jravity 

!    Fisurcs. 


Solubility. 


I.  Hymenrea  A 

II.         „  B  . . . . 

III.  Yellow  Manila  . . 

IV.  Kauri 

V.  Yellow  Benguela 

YI.  White 

YII.  Congo 

VIII.  Sierra  Leone  . . . . 

IX.  Pebble  Copal ... . 
X.  White  Angola  . . . 

XI.  Zanzibar 

:S:iL  RedAnsola 


90 

III. 

VHL 

05 

I. 

VI. 

143 

IL 

IL 

150 

X. 

III. 

180 

V. 

VII. 

1S5 

VIII. 

X. 

190 

IX. 

IV. 

195 

VI. 

V. 

230 

IV. 

XL 

245 

XI. 

I. 

275 

vn. 

XII. 

315 

HL 

IX. 

Xos.  VIL,  TL,  IV.,  IIL  being  hard  copals,  V.,  VIIL,  IX., 
X.,  XL,  II.  soft  copals,  and  I.  and  III.  the  softest  of  all,  it 
follows  from  the  above  figures  that  generally  the  hardest 
•copals  are  also  the  lightest.  The  cause  of  this  was  found 
in  the  fact  that  the  softest  copals  are  richest  in  enclosed 
air.  The  hardness  of  the  hardest  copals  is  slightly  less  than 
that  of  rock-salt.  Arranged  according  to  their  hardness, 
beginning  with  the  softest,  the  folio  win  jj  grouping  results  : — 
L  Hymena;a  A ;  2.  Hymensea  B ;  3.  Kauri ;  4.  White 
Angola ;  5.  Manila ;  6.  Congo  ;  7.  White  Benguela ; 
S.  Yellow  Benguela;  9.  Sierra  Leone;  10.  Pebble  Copal 
from  Sierra  Leone ;  11.  Red  Angola;  12.  Zanzibar.  The 
anelting-points  of  these  copals  were  found  as  follows  :  — 


In  the  third  column  of  these  tables  a  scale  of  the  solu- 
bility of  these  copals  is  given,  the  solubility  decreasing  from 
I.toXIL— C.  ().  W. 


Experiments    on    the    JJrcoiirisafion    of    Oil    of    Amber. 

A.  .lolles.  Piogl.  Polyt.  J.  283,  2-2. 
AMT!EK-oil  is  a  product  of  the  dry  distillation  of  amber,  and 
consists,  in  its  crude  state,  of  a  mixture  of  water,  succinic 
acid,  and  oil  of  amber.  On  standing  it  separates  into  three 
lasers,  the  lowest  consisting  of  water,  the  next  containing 
the  bulk  of  the  succinic  acid,  whilst  the  upper  layer  contains 
the  oil  of  amber.  By  drawing  off  the  oil  thus  collected  it  is 
obtained  as  a  dirty  brown,  fluorescent  liquid,  possessing  a 
nauseating  odour.  It  is  insoluble  in  water,  but  soluble  in 
alcohol,  ether,  benzene,  and  many  other  solvents.  The  oil 
is  scarcely  acted  upon  by  dilute  mineral  acids,  but  con- 
centrated sulphuric  and  nitric  acids  react  violently  with  it. 
By  the  action  of  nitric  acid  much  succinic  acid  is  produced, 
and  an  orange-coloured  resin  possessing  a  strong  odour  of 
musk  is  produced,  which  is  used  as  an  "  artificial  musk." 
Reducing  agents  have  no  effect  upon  amber-oil.  Treatment 
with  animal  charcoal  and  other  decolorising  agents  do  not 
in  the  least  improve  the  colour  of  the  oil.  In  distilling  oil 
of  amber,  first  water,  then  a  yellow  oil,  followed  by  a  green 
oil,  and  lastly  a  dark  green  oil,  is  obtained.  The  tempera- 
tures during  distillation  range  between  1.50'  and  -360^  C.  A 
tarry  matter  remains  behind  amounting  to  about  15  per 
cent,  of  the  crude  oil  used.  The  distillates  obtained  still 
possess  the  repugnant  odour  of  the  original  oil.  By 
carrying  out  the  distillation,  however,  in  a  current  of  steam, 
almost  odourless  distillates  are  obtained.  These  distillates 
can  be  bleached  by  adding  to  them  about  <S  per  cent,  of 
permanganate  of  potash  cr  bichromate  of  potash,  together 
vnth  the  re(juired  quantity  of  dilute  sulphuric  acid.  The 
oil  is  then  left  to  separate  from  the  water,  the  litter  is 
drawn  off,  the  oil  completely  dehydrated  by  addition  of 
common  salt  or  plaster  of  Paris,  and  then  filtered.  In  the 
bleaching  from  7  to  9  per  cent,  of  the  oil  are  lost. — C.  O.  W. 


The    Technical  Application  of  Kauri  and  Manila  Copal. 
M.  Bottler.     Dingl.  Polyt.  J.  287,  88—90. 

ALTHOUGa  Kauri  and  Manila  copal  have  been  in  the  market 
for  some  time,  only  small  quantities  of  them  are  used 
at  present  for  manufacturing  purposes,  no  doubt  owing 
to  the  fact  that  their  properties  are  still  very  little  known. 
Kauri  copal  is  obtained  either  from  Dammara  aiistralis 
Don,  occurring  in  Xew  Zealand,  or  from  Dammara  ovata 
Moore,  a  native  of  Xew  Caledonia.  The  resin  is  obtained 
in  the  form  of  angular  or  globular  lumps.  It  begins  to 
soften  at  about  55'  C,  melts  at  about  150'  C.,and  begins  to 
decompose  at  200°  C.  The  specific  gravity  at  15'  C.  is 
l'045e.  ^lanila  copal  is  obtained  from  Valeria  indica,  and 
forms  large,  irregular-shaped  lumps  of  a  yellow  or  brownish- 
yellow  colour.  It  begins  to  melt  at  105'  C,  and  melts 
completely  at  140"  C.  Its  specific  gravity  at  15'  C.  is 
1069.  To  test  the  solubility  of  copals  they  are  treated 
with  various  solvents  in  the  dry,  roasted,  and  molten  state. 
The  copals  arc  finely  powdered,  and  at  a  temperature  of 
from  15'  to  20'  C.  exposed  to  the  air.  For  roasting  them 
they  are  treated  for  48  hours  at  a  temperature  of  from 
40'  to  50'  C.  For  melting  them  funnel-shaped  vessels  of 
copper  are  used,  which  are  provided  with  a  perforated 
bottom.  The  vessel  is  heated  by  placing  charcoal  round 
it  and  the  molten  copals  are  allowed  to  drop  into  a  mortar 
placed  underneath  the  copper  vessel.  The  molten  copal  is 
subsequently  powdered  and  exposed  to  the  air  for  a  week. 
The  copals  so  prepared  are  then  mixed  with  an  equal  quantity 
of  powdered  glass  and  tested  with  various  solvents  : — Abso- 
lute alcohol  (sp.  gr.  0-795),  equal  parts  of  absolute  alcohol 
and  amyl  alcohol  (b.p.  130'  C  ),  dry  ether  (sp.  gr.  0-728), 
ether-alcohol,  camphorated  ether  (1  part  camphor,  12  parts 
ether),  chloroform,  acetone,  equal  parts  of  carbon  bisul- 
phide, benzene,  and  turpentine,  rectified  turpentine  (sp.  gr. 
0-8."0),  linseed  oil,  methyl  alcohol  (b.p.  70' C),  light  tar 
oils,  vesin  oil,  camphor  oiL 
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Kauri  Copal. — a.  Dry. — Swells  with  alcohol,  almost 
completely  soluble  in  alcohol  mixture  and  ether  alcohol. 
Partially  soluble  in  ether,  camphorated  ether,  chloroform, 
acetone,  methyl  alcohol,  resin  oil.  Practically  insoluble  in 
benzene  mixture,  fatty  oils,  tar  oils,  and  camphor  oil. 

^.  i?o«;y/efZ.— Soluble  in  alcohol,  alcohol  mixture,  ether, 
and  ether  alcohol.  Partially  soluble  in  camphorated  ether, 
chloroform,  and  acetone.  Very  little  soluble  iu  turpentine 
and  fatty  oils. 

7.  Fused. — In  this  state  the  resin  is  slightly  more 
soluble  than  when  only  roasted.  By  dissolving  the  resin  in 
hot  turpentine  and  linseed  oil,  remelting  the  undissolved 
residue,  and  again  treating  it  with  a  fresh  quantity  of 
solvent,  complete  solution  can  be  effected. 

Manila  Copal— a.  Dry. — Soluble  in  alcohol,  alcohol 
mixtui-e,  ether,  ether  alcohol,  camphorated  ether,  benzene 
mixture,  and  camphor  oil.  Partially  soluble  in  chloroform, 
acetone,  methyl  alcohol,  tar  oils,  and  camphor  oil.  Insoluble 
in  turpentine  and  linseed  oil. 

^.  Roasted. — Soluble  in  alcohol,  alcohol  mixture,  ether, 
ether  alcohol,  and  camphorated  ether.  Partially  soluble  in 
acetone,  less  so  in  turpentine  and  linseed  oil. 

7.  Fused. — Behaviour  very  much  like  that  of  the  roasted 
resin.  Keeping  it  in  the  molten  state  for  some  time  and 
then  slowly  adding  linseed  oil,  the  resin  becomes  much 
more  soluble  ;  the  same  treatment  can  be  adopted  Avith 
turpentine.  Fused  Manila  copal  easily  forms  clear  solutions 
with  camphor  oil. 

The  solutions  of  these  copals  can  be  used  as  varnishes  or 
lacquers.  For  spirit  varnishes  the  following  solvents  give 
good  results :  abs.  alcohol,  alcohol  mixture,  ether  alcohol, 
camphorated  ether.  Varnishes  with  turpentine  and  linseed 
oil  niay  be  obtained  in  the  manner  before  mentioned.  For 
spirit  varnishes  one  part  of  resin  and  live  parts  of  solvent 
are  suitable  proportions  ;  for  oil  varnishes,  eight  parts  of  the 
resin,  25  of  linseed  oil,  and  20  of  turpentine  will  be  found 
to  give  good  results.  This  solution  is  finally  boiled  with 
0-125  part  of  borate  of  manganese  for  every  50  rarts  of 
linseed  oil.-C.  O.  W. 


PATENTS. 


A  New  or  Improved  Method  of  Mi.ving  and  Dissolving 
Solids  and  Liquids,  and  in  Apparatus  therefor. 
O.  Hamilton,  Northfleet.  Eng.  Pat.  11,24!),  June  15 
1892. 

See  mider  I.,  page  741. 


Improvements  relating  to  the  Treatment  of  Oils  for  Impart- 
ing Drying  Properties  thereto.  H.  H.  Lake,  London. 
From  W.  N.  Blakeman,  Mount  Vernon,  U.S.A.  Eug 
Pat.  9291,  May  9,  1893. 

See  under  XII.,  page  771. 


Improvements  relating  to  the  Treatment  of  Drying  Oils  for 
Thickening  the  Same.  H.  H.  Lake,  London.  From 
W.  X.  Blakeman,  Mount  Vernon,  U.S.A.  Eo^.  Pat 
9292,  May  9,  1S93.  " 

See  U7ider  XII.,  page  771. 


Improvements  in  and  relating  to  the  Manufacture  oj 
Pigments  or  Paints.  H.  if.  Lake,  London.  From 
W.  N.  Blakeman,  jun..  Mount  Vernon,  U.S.A.  Eng. 
Pat.  9293,  May  9,   )893. 

The  process  patented  has  for  its  object  the  increase  of  the 
tendency  of  certain  pigments  to  absorb  carbon  dioxide  from 
the  air  by  the  addition  to  them  of  such  substances  as 
magnes^uim  borate  or  "  monometa-borate  of  soda."  In  the 
case  ot   a  lead  oxide  pigment  a  small  quantity  of  neutral 


acetate  fluid  may  also  be  used,  as  well  as  an  aluminiura 
soap,  the  latter  especially  for  ready-mixed  paints.  It  is- 
claimed  that  a  paint  which  dries  perfectly  white  can  be 
obtained  by  this  method,  the  carbonation  proceeding  after 
its  application. — B.  B. 


An  Improved  Composition  for  Preserving  Vegetable  Fibre^ 
H.  H.  Lake,  London.  From  W.  A.  Gayle,  Montgomery,, 
U.S.A.     Eng.  Pat.  9816,  May  16,   1893. 

See  under  IX.,  page  764. 


Improvements  i?i  and  relating  to  the  Manufacture  of 
Material  Applicable  as  a  Waterproof  Covering  for 
Roofs  and  other  such  like  Purposes,  or  as  a  Substitute- 
for  Glass.  W.  Noel  Hartley,  Dublin,  and  \V.  E.  B.. 
Blenkinsop,  Wandsworth  Common,  Surrey.  Eng.  Pat- 
13,825,  July  8,  1893. 

See  under  XII.,  page  772. 


XIY.-TANNma,  LEATHEE,  GLUE.  AND 
SIZE. 

The  Theory  and  Practice  of  Tanning.     W.  J.  Salomon, 
Tech.  Quarterly,  1892,  5  [1  and  2],  81—88. 

This  paper  contains  an  outline  of  the  various  tanning 
processes.  With  regard  to  the  action  of  bates  the  author 
remarks  that  the  different  dungs  which  are  emploj'ed  owe 
their  activity  to  pepsin  and  paiicreatin,  and  attributes  an 
efficacy  of  2h  to  dogs'  dung,  and  2  to  pigeons'  dung,  when 
chicken  dung  is  taken  as  unity.  The  popular  supposition 
that  bateing  is  conducted  for  the  removal  of  lime  is  an  error, 
for  as  a  rule  the  lime  has  been  removed  by  previous  rins- 
ings ;  should  any  lime  remain  when  the  hide  reaches  the 
bate  it  will  be  dissolved  out  as  calcium  sulphide  by  the 
sulphuretted  hydrogen  which  is  usually  present.  The 
activity  of  bates,  whether  dung  or  bran,  is  to  be  largely 
attributed  to  the  presence  and  action  of  bacteria. 

The  author  advocates  the  following  theory  of  the  actual 
tanning  process.  "  The  tanniu  molecules  in  solution  in. 
in  the  bark  liquor  attack  the  hide  from  both  sides,  and  first 
tan  the  outside  fibres  ;  then  thej'  are  redissolved  and  proceed, 
to  the  next  inner  layers,  their  places  being  taken  by  other 
molecules.  Now  the^-  leave  the  second  fibres  and  go  on  to 
the  third,  being  again  replaced,  and  so  on,  until  ..... 
the  hide  is  tanned.  The  outside  fibres  are  consequently 
tanned  and  retanned  thousands  of  times."  Any  benefit 
which  may  accrue  from  the  use  of  an  electric  current  in  the 
tan  pits  is  attributed  to  the  precipitation  of  undesirable 
colouring  matters,  thus  leaving  an  easil^'-soluble  tannin.. 
which  will  pass  into  the  hide  at  a  quicker  rate. — A.  G.  B. 


XVI.-SUGAR.  STARCH.   GUM.  Etc. 

Estimation  of  Water  in  Syrups  and  Massecuites.    A.  Josse, 
Bull  de  i'assoc.  des  Chim.  10,  656. 

White  filter  paper  is  cut  into  strips  of  1 — 2  cm.  wide  to  a 
total  length  of  about  3  m.  A  spiral  is  formed  out  of  these 
strips,  aftf  r  they  have  been  previously  folded  so  that  the 
windings  of  the  spiral  do  not  adhere  to  one  another.  This^ 
spiral  is  then  placed  in  a  metallic  capsule  2  cm.  high  and 
about  7  cm.  in  diameter,  provided  with  a  tightly  fitting 
cover.  The  paper  has  thus  a  surface  of  1  sq.  m.  and  caa 
absorb  100  cc.  of  liquid.     The  capsule  containing  the  spiral 
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is  dried  in  iin  oven,  and,  after  placing  the  cover  upon  it,  its 
woiplit  ix  ascertained.  The  spiral  is  then  removed,  and  a 
portion  of  the  substance  (ahout  2  firms.)  weighed  out  in  the 
capsule,  C — 8  grnis.  of  water  added,  and  the  substance 
dissolved  at  a  gentle  heat  ;  the  solution  is  then  absorbed  by 
the  spiral.  Care  must  be  taken  that  none  of  the  solution  is 
left  on  the  bottom  of  the  capsule.  The  capsule  and  its 
contents  are  then  heated  at  10U° — 110' until  the  weight 
remains  constant,  which  is  so  in  about  two  hours,  when  the 
lid  is  replaced,  and  after  cooling  the  weight  determined. 
The  method  is  applicable  to  all  substances  which  are 
difficult  to  dry,  such  as  glucose,  honey,  wine,  beer,  &c. 

—A.  R.  L. 


Practical  Calculation  of  the  Yield  of  Mascuite  and  of 
White  Sugar.  M.  Zouzal.  Zeits.  f.  Zuckerind.  B5hm. 
1893,  17,  :^02  -30r.. 

The  formula  for  the  calculation  of  the  yield  of  mascuite 
from  1,000  kilos,  of  beetroots  is: —  M  =  a  (P  —  1 ),  in 
which  a  is  a  coetticient  dependent  on  the  quotient  of  purity 
of  the  massecuite  and  the  percentage  of  water  that  it  contains, 
and  P  =  the  polarisation  of  the  normal  beetroot  juice. 
This  formula  holds  only  for  beetroot  containing  90  per 
cent,  of  normal  juice ;  in  the  ease  of  beetroots  which 
contain  A  per  cent,  of  juice,  and  which  give  a  polarisation 
P'  ;   this  latter  value   may   be   converted    into   P  by   the 

equation  P  =  P'  r^. 

In  th.^  above  formula  0*8  per  cent,  of  the  weight  of 
beetroots  is  allowed  as  loss  due  to  the  manufacturing 
process.  The  numerical  values  of  oformassecuitesof  various 
purity  quotients  and  percentages  of  water  are  shown  in  the 
following  table: — 


Purity  Quotient 
of  Massecuite. 


88. 


90. 


92. 


PercPiitnge  of 
■\V:iter. 


10-75 

10-C3 

10-52 

10^40 

10-29 

•87 

•75 

•GJ 

•52 

-40 

•99 

■87 

•75 

•63 

•52 

ll^lO 

•99 

•87 

•75 

•63 

•22 

ll^lO 

•99 

•87 

■73 

■u 

•22 

11  •10 

•99 

•87 

W17 
•£9 
•iO 


If,  for  example,  a  massecuite,  having  a  purity  quotient  of 
91  and  containing  6  per  cent,  of  water,  is  obtained,  the 
coefficient  a  will  be  10-52.  The  yitld  of  massecuite  from 
1,000  kilos,  of  beetroot  containing  90  per  cent,  of  juice  of 
14^2  per  cent,  polarisation  will  then  be — 

M  =  10-52  X  (14-2  -  1)  =  138-86  kilos.; 

that  is,  a  yield  of  13  -88  per  cent,  of  massecuite  giving  the 
following  values  : — sugar,  85-54  per  cent. ;  non-sugar,  8*46 
percent. ;  quotient  of  purity,  91  ;  and  icater,  6  per  cent.  If 
the  beetroots  yielded  93  per  cent,  of  juice  of  polarisation 
13-8 — calculating  as  mentioned  above   13-8  x —=14-26  ; 

the  formula  M  =  a  (1426—1)  is  applied  as  if  the 
beetroots  contained  90  per  cent,  of  juice  of  polarisation 
14-26. 

The  formula  for  the  calculation  of  the  yield  of  while 
sugar  from  1,000  kilos,  of  beetroots  is  S  =  )3(P-1),  in 
which  /3  is  a  coefficient  dependent  upon  the  purity  quotient 
of  the  massecuite  and  the  proportion  of  sugar  to  non-sugar 
(ynolasses  factor)  in  the  last  molasses,  and  V  is  the  polari- 
sation of  the  normal  juice.  The  formula  is  constructed  for 
beetroots  containing  !iO  per  cent.,  and  a  manufacturing  loss 
of  0-  8  per  cent,  is  assumed.  The  polarisation  for  beetroots 
yielding  other  amounts  of  juice  is  .calculated  as  already 
given. 


The  nutnerical  values  of  /3  for  various  purity  (|Uotients  and 
molasses  factors  are  shown  in  the  following  table  : — 


rUolassos 

raotor. 

1-3 

1-4 

1^5 

1-G 

1-7 

1-8 

1-9 

2-0 


7-10 
•30 
•15 
•Ki 

•79 
•07 


•41 
•33 
•22 
•10 
•00 
6-83 


•C) 

•a') 
•10 

•30 
•20 
•10 

•00 


8^11 
•03 

7  09 
■92 

•S5 

-78 
-71 


Example. — If  the  massecuite  has  a  purity  quotient  of  91, 
and  a  molasses  factor  of  1-5  [that  is,  the  last  molasses 
contains  sugar  (1-5  parts),  and  non-sugar  (1  part)"l,  then 
the  yield  of  white  sugar  from  1,000  kilos,  of  beetroots 
containing  90  percent,  of  juice  of  14-2  polarisation  is  : — 
S=7-66x  (14-2-1)  =  101.   11  kilos,  or  10- 11  percent. 

When  the  value  of  ^l  (in  the  tirst  formula)  is  divided  by 
that  of  S  (in  the  second  formula)  and  the  quotient 
multiplied  by  100  the  "r-endement"  of  the  mascuite  is 
obtained  thus: —  R=  -'"-'*,  or  in  the  case  in  which  a  = 
10-52and;8  =  7  6(3 E  (the"  rcHrfemenr')  =  7'03x.iop  ^g.gi. 
—A.  R.  L. 

Regulator  for    Osmose    Apparatus.     F.    Weyr.     Zeits.    f. 
Zuckerind.  Bohm.  1893,  17,  301 — 302. 

The  arrangement  shown  in  the  cut  has  been  devised  for 
regulating  the  inflow  of  molasses  and  water  into  any  form 
of  osmose  apparatus.  It  consists  of  two  tubes  a  and  6, 
and  a  shield  d.     The  exterior  tube  a  fits  over  the  inner  fibe 


h,  which  is  closed  at  the  bottom,  so  that  by  pu?hing  it  up 
or  down  the  slit  c  is  more  or  less  opened.  The  shield  d  is 
free  to  rotate  round  the  tube  by  means  of  the  ring  e  :  it 
serves  to  conduct  the  outflowing  liquid  into  the  metallic 
funnel  of  the  osmogen. 

The  regulator  is  connected  with  the  conduit  of  the 
molasses  or  water  reservoir  in  such  a  manner  that  the  out- 
flow of  the  liquid  occurs  under  pressure. 

The  shield  d  is  turned  round  when  it  is  necessary  to 
remove  any  obstruction  from  the  slit  c,  which  is  accom- 
plished by  means  of  a  wire.  Such  a  stoppage  only  occurs 
in  the  case  of  verj-  impure  molasses,  and  when  the  liquid 
does  not  enter  the  regulator  under  pressure,  otlierwise  it  is 
not  to  be  feared. — A.  R.  L. 
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Filtration  of  Juice  after  Saturation.     J.  Bouvier. 
La  Sucrerie  indigene  et  coloniale,  41,  127. 

The  filter  shown  in  the  cut  differs  entirely  from  existing 
frame-  and  cloth-filter.s,  and  its  application  is  based  upon 
the  property  which  the  saturated  juice  possesses  of  becoming 
clarified  by  settlement.  This  property  has  not  been  up  to 
tlic  present  time  utilised  even  for  partially  clarified  juice, 


such  as  is  obtained  from  the  settling  tanks  and  filter  presses, 
because  closely-woven  filter-cloths  have  always  been 
employed  to  filter  the  juice  ;  but  the  pores  of  the  latter  soon 
become  clogged,  especially  when  cane  juices,  containing 
slimy  suspended  matters,  are  being  dealt  with.  The  two 
operations  of  decantation  and  filtration  may,  by  means  of  the 
author's  device,  be  combined. 

When  a  continuous  stream  cf  saturated  juice  is  passed 
through  a  rectangular  receptacle  with  such  speed  that  the 
suspended  mattercannot  settle,  only  inconsiderable  quantities 
of  the  latter  will  collect  on  the  bottom  of  the  vessel.  If, 
however,  the  speed  of  the  stream  be  slackened  by  placing 
in  the  vessel  obstacles  or  perpendicular  divisions,  through 
-n^hieh  the  juice  is  forced  to  flow  from  one  to  the  other  of 
the  compartments  thus  formed,  the  suspended  particles  will 
be  held  back  by  their  own  gravity,  and  there  will  be  a 
precipitate  in  each  compartment,  and  the  liquid  will  become 
clearer  as  it  reaches  successive  chambers  ;  i.e.,  the  juice  will 
be  decanted.  Suppose,  however,  a  filtering  medium  be 
interposed  between  each  compartment,  the  tsvo  operations 
of  decantation  and  filtration  proceed  simultaneously.  A 
tap  is  attached  to  each  chamber,  which  allows  the  mud  to 
run  off  into  a  common  duct. 

One  of  the  greatest  advantages  arising  from  the  adoption 
of  this  apparatus  is  that  instead  of  the  ordinary  somewhat 
closelv-woven  filter-cloths,  which  occasion  great  cost  in 
cleansing,  a  material  consisting  not  of  woven  but  of  pressed 
tibres,  can  be  made  u»e  of  ;  a  very  ready  circulation  of  the 
liquid  is  thus  attained,  and  tlie  material  is  even  re-cleansed 
by  the  juice  being  filtered.  Any  filtering  medium  may  be 
employed  which  does  not  become  soft  at  80'' — 85^  C,  and 
can  be  washed  with  Marm  water. — A.  E.  L. 


Manometer  for   Control  of  Vacuum    Gaur/e.     M.   Zouzal. 
Zeits.  f.  Zuckerind.  Bohm.  1893,  17,  394. 
See  under  I.,  page  740. 


New  Observations  on  the  Manufacture  of  White  Granulated 

Surjar.     J.  Hanus.     Zeits.  f.  Zuckerind.  Bohm.  1893,  17,  i 

359—381.  I 

The  observations  contained  in  this  paper  are  said  to  have  ' 

been  collected  from  actual  experience  in  the  working  of  a  j 

factory,    and    are    therefore  of    value.     The  length  of  the  [ 
article  precludes  its  full  insertion,  and  its  nature  is  such 
that  It  does  not  admit  of  abridgment.     The  data  relate  to 

the  boiled  green  syrup  (II.)  obtained   after  the   separation  ' 

ot  the  first  mascuite,  and  also  to  the  svrup  (III.)  o>-.tained  , 


after  the  separation  of  the  second  mascuite.  The  employ- 
ment of  animal  charcoal  is  gradually  becoming  obsolete 
and  methods  of  working  have  accordingly  been  introduced 
which  are  more  productive  of  mascuite,  but  which  render 
the  syrup  obtained  from  product  II.  only  fit  to  sell  as 
molasses.  The  notes  apply  to  factories  which  turn  out 
white  granulated  sugar  and  only  one  after-product,  viz.,  II., 
without  employing  animal  charcoal. — \.  R.  L. 


Saccharine  Fluid  e.vuded  by  the  Orange  Tree.    E.  Guinier. 
Comptes  rend.  116,  1001—1002. 

Ax  orange  tree  kept  at  10' — 14'  C.  throughout  the  winter 
was  observed  to  secrete  drops  of  a  syrupy  saccharins  fluid 
becoming  nearly  solid  without  losing  transparency.  This 
had  a  sweet  taste  devoid  of  aromatic  flavour.  It  was 
principall}-  observed  on  the  leaves,  though  also  on  other 
green  parts  of  the  plant  (petioles,  &c.). — C.  E.  A,  W. 


A    New   Ferment    Splitting   up    Trehalose   into   Glucose. 
E.  Bourquelot.     Comptes  rend.  116,  826—828. 

Under  the  influence  of  a  special  ferment,  trehalose  (found 
in  mushrooms)  becomes hjdrolyscd,  forming  glucose,  thus  ; 

CV:Hj.,Oi,  +  H2O  =  2C5H12O6 

the  reaction  takes  place  quantitatively.  Hence  trehalose 
is  a  diglucose.  To  obtain  the  ferment,  Aspergillus  Niger 
is  cultivated  on  Eaulin's  liquid  ;  when  covered  with  fructi- 
fication the  mass  is  removed  and  the  lower  surface  washed 
with  distilled  water ;  it  is  then  rubbed  up  M'ith  sand  and 
digested  with  alcohol  cf  95  for  5  or  6  hours.  The  residue  is 
pressed  in  blotting  paper  and  dried  in  vacuo;  on  rubbing  up 
with  distilled  water  and  macerating  for  some  time,  filtering, 
and  treating  the  filtrate  with  alcohol,  the  ferment  is 
precipitated.  A  simpler  method  suffices  when  only  a  watery 
solution  of  the  ferment  is  required;  the  culture-fluid  is 
siphoned  off  and  re])laced  by  distilled  water;  the  ferment 
diffuses  into  the  water,  so  that  in  two  or  three  days'  time  a 
solution  is  obtained,  highly  active  and  perfectly  clear  after 
filtration.  To  this  ferment  the  term  trehalase  maj-  be  given  ; 
it  is  different  from  yeast  invertin,  saliva  diastase,  and 
almond  emulsine,  none  of  which  have  any  action  on 
frehalose.  The  trehalase  thus  obtained  appears  to  contain 
maltase,  as  it  also  hydrolyses  maltose,  even  after  heating  up 
to  temperatures  not  exceeding  74°  or  75°,  whereas  the  action 
on  trehalose  is  destroyed  by  heating  to  63^. — C.  E.  A.  W. 


The  Sucrates  of  Lime.     P.  Petit. 
823-826. 


Comptes  rend.  116, 


The  amouni  of  lime  dissolved  by  sugar  solution  is  variable 
with  the  temperature,  the  concentration,  and  the  duration 
of  contact.  By  dissolving  calcium  chloride  in  water  and 
adding  to  it  a  solution  of  caustic  soda  containing  sugar,  and 
determining  by  means  of  the  calorimeter  the  heat  evolved, 
definite  conclusions  may  be  ai rived  at  respecting  the  con- 
stitution of  the  sucrates  of  lime  formed  under  different 
conditions.  The  author  finds  that  the  values  correspond 
with  two  compounds,  respectively  CjoHooOjiCaO  and 
C,2lI.220ii2CaO  ;  the  heats  of  formation  of  solutions  of  which 
(from  dissolved  lime  and  dissolved  sugar)  arc  7  '2  and  11 '7 
calories  respectively.  When  the  mouocalcium  compound 
is  digested  with  excess  of  lime,  the  dicalcium  compound 
results,  with  evolution  of  4*5  calories;  when  treated  with 
sugar,  heat  is  also  evolved  to  an  extent  that  increases  until 
the  proportions  between  sugar  and  lime  are  indicated  by 
4C12H22O,],  CaO,  after  which  it  becomes  sensibU"  constant 
at  3'  1  calories. 

Attempts  to  prepare  definite  solid  compounds,  and  in 
particular  the  tricalcium  compound  described  by  previous 
authors,  did  not  lead  to  satisfactory  results ;  probably 
because  some  kind  of  chemical  action  of  a  more  deep- 
seated  order  takes  place  between  the  lime  and  the  sugar 
under  the  influence  of  heat,  as  in  the  parallel  case  of 
maltose.— C.  E.  A.  W. 


1 
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I'reservalion  of  Bcelniot,  i^-c.frviii  Iiisccl.s.    A.  Liiljoulbino. 

Coiii[)tis  reiul.  116,  ""-• 
The  lurviu  of  Af/rotis  sei/clum  and  ^.  exclamation  is,  and 
also  of  other  species,  are  very  destructive  to  market  garden 
produce,  especially  betroot.  Mineral  poisons,  sueli  as 
arscnite  of  C()pi>er,  aie  open  to  serious  objections  when  used 
as  insecticides  ;  certain  vegetable  decoctions,  however,  may 
be  used  with  good  effect  and  less  danger  of  poisonous 
results ;  tlius  raniuicuhieeous  plants  may  be  eaten  with 
impunity  by  cattle  when  dry,  although  poisonous  when 
green  and  fresli ;  and  similarly  with  the  leaves  of  colchicum  ; 
the  autlior  accordingly  proposes  to  water  the  plants  to  be 
protected  against  insects  with  decoctions  or  macerations  of 
vegetables  containing  alkaloids.  Delphinium  yrandijlornm, 
D.  Ajncis,  and  D.  Stitplii/sacjrid  ajjpear  to  be  well  suited 
for  the  purpose,  and  have  given  encouraging  results.  The 
aconitLS,  datura,  belladonna,  hyoscyamv.s,  and  similar 
noisouoiis  plants  may  also  prove  valuable  as  insecticides. 

— C.  K.  A.  W. 


XYII-BMWING.  WINES,  SPIRITS.  Etc. 

innlase  and  the  Indirect  Alcoholic  Fermentation  of  Inidin. 

E.  ]5ourquelot.  Comptes  rend.  116,  1143 — 1145. 
If  the  spores  of  Aspergillus  nifjer  be  allowed  to  germinate 
du  a  nutritive  solution  containing  inulin,  it  is  found  that  the 
iQulin  is  converted  into  levulosc.  The  reaction  goes  on 
slowly  and  regularly  in  cold  dilute  solution  I'Sgrms.  of 
inulin  in  100  cc.  solution,  were  complete!}'  converted  into 
levulose  in  about  3  days.  The  ferment  {ijiulase)  is  different 
to  trehalase  and  invertase,  as  it  may  be  heated  in  aqueous 
solution  to  64^  C.  without  being  weakened ;  -whether  it  is 
■different  from  maltase  cannot  be  determined.  Inulin  is 
mot  fermentable  by  yeast  but  on  the  addition  of  inulase,  the 
levulose  formed  is  quickly  fermented. — A.  L.  S. 


The   Utilisation    of    Wine    Press    Residues.      A.    Muntz. 
Comptes  lend.  116,  1472 — 1474. 

The  residues  contain  from  7  to  20  per  cent,  of  the  amount 
■of  wine  obtained  by  pressing. 

The  distillation  of  these  residues  yields  a  spirit  of  low 
value.  The  best  method  appears  to  be  to  submit  them  to  a 
kind  of  sparging  whereby  weak  wines  are  obtained  either 
for  local  consumption  or  for  distillation.  The  residue  is 
suitable  for  feeding  cattle. — A.  L.  S. 


Efffont's  Method  for  the  Purification  of  Yeast  by  means  of 
Hydrofluoric  Acid  or  Fluorides.  A.  Jorgensen  and 
J.  C.  Holm.     Chem.  Zeit.  1893,17,  393—394. 

The  authors  point  out  that  the  principle  of  this  method  is 
the  same  as  that  of  Pasteur's,  which  consists  in  treating  the 
yeast  witb  tartaric  acid,  and  that  it  is  inconceivable  that  a 
single  substance  should  only  act  favourably  towards  the  one 
desired  species  of  yeast  and  detrimentally  towards  all  the 
disease  germs  and  all  the  undesirable  cultivated  yeasts  which 
may  be  present. 

They  show  further  that  the  development  of  a  number  of 
known  disease  germs  is  actually  favoured  hy  this  treatment 
just  as  Hansen  proved  this  to  be  the  case  with  the  tartaric 
acid  treatment,  so  that  such  disease  germs  may  get  the 
upper  hand  and  the  desired  cultivated  yeast  become 
suppressed  (this  Journal  1892,  256). 

The  authors  have  made  an  elaborate  series  of  experiments 
in  order  to  thoroughly  test  Effront's  method  (see  also  this 
Journal  1890,  748,  1055;  and  1892,  50,  and  626—627), 
from  which  the  following  results  may  be  quoted :  — 

1.  A  distillery-yeast  which  contained  Mycoderma  in  such 
small  amounts  that  it  could  be  detected  only  with  difficuliy 


by  the  microscope,  bhowed  a  very  strong  development  of  this 
impurity  .^fter  treatment  by  Effront's  method. 

2.  Ture  cultures  of  Mycoderma  and  Bacterium  uceli 
were  added  iu  very  small  tpiantity  to  a  pure  culture  of  a 
distillery-yeast.  After  treatment  with  ammonium  fluo'ide, 
the  Mycoderma  cells  were  found  to  have  multiplied  very 
freely  whilst  Bacterium  aceii  was  by  no  means  suppressed  ; 
in  another  ex])eriment,  Bacterium  accli  was  found  to  have 
multiplieil  considerably.  In  an  expeiiment  with  a  pure 
brewery-yeast  (low)  to  which  a  very  small  quantity  of 
Mycoderma  cerevisix  was  added,  the  yeast  was  almost 
entirely  suppressed  by  the  latter  organism. 

3.  A  distillery  yeast,  which  gives  good  results  in  practice 
was  mi.ved  with  20  per  cent,  of  a  brewery  yeast  (low)  and 
after  treatment  twice  by  P>ftront's  method,  the  distillery- 
yeast  wa-;  completely  crowded  out  by  the  beer-} east. 

4.  In  another  mixture  of  an  excellent  distillery  yeast  with 
a  small  quantity  of  a  brewery -yeast  (high^  Sacch.  cerevisix 
I.  Hansen,  the  latter  yeast  gained  the  upper  hand. 

5.  In  experiments  with  mixtures  of  the  yeast  known  as 
Carlsberg  II.  with  small  quantities  of  Sacch.  Pastorianus 
III.  Hansen,  the  latter,  which  is  a  disease  yeast,  multiplied 
considerably,  and  lu  one  case  the  yeast  Carlsberg  II.  almost 
completely  disappeared.  .Similar  results  were  obtained 
with  mixtures  of  a  distillery-yeast  with  small  quantities  of 
Sacch.  Pastorianus  III. 

The  above  results  show  that  treatment  by  Effront's 
method  favours  the  development  of  the  so-called  disease- 
yeasts,  of  Mycoderma,  of  brewery -yeasts  when  present  in 
distillery  yeasts,  and  finally  also  of  Bacterium  aceti ;  and 
the  conclusion  cannot  be  too  strongly  emphasised  that  the 
employment  in  practice  of  hydrofluoric  acid  and  fluorides 
for  the  purification  and  preservation  of  yeast  is  attended 
with  very  great  danger. — A.  K.  M. 


Pure    Yeast   Fermentations  of  the    Jerusalem    Artichoke. 
L.  Levy.     Comptes  rend.  116,  1381. 

The  raw  material  cut  into  thin  slices  was  exhausted  at  60°  C. 
with  water  containing  2  parts  per  1,000  by  weight  of 
potassium  bitartrate  in  solution ;  the  extract  of  sp.  gr. 
]•  03— 1*04  was  sterilised  by  boiling,  and  subjected  to 
fermentation  at  20° — 25°  C.  The  fermentation  completed, 
the  liquor  was  distilled  and  the  distillate,  amounting  to 
one-half  the  original  volume,  re-distilled.  In  the  earlier 
fraction  below  78°  C.  a  small  quantity  of  aldehyde  was 
observed.  At  79° — 79 '5°  C,  76  per  cent,  of  the  total  alcohol 
distilled,  constituling  a  spirit  of  good  flavour ;  at  80"  a 
further  !  6  per  cent,  of  the  alcohol  distilled,  also  giving  a 
spirit  of  good  quality.  The  results  are  regarded  by  the 
author  as  containing  promise  of  industrial  development. 

— C.  F.  C. 


A  New  Ferment  splitting  up  Trehalose  into  Glucose. 

E.  Bourqnelot.     Comptes  rend.  116,  826. 

See  binder  XVI.,  page  776. 


The  Sucrates  of  Lime.     P.  Petit. 
823—826. 


Comptes  rend.  116, 


See  under  XVI.,  page  776. 


The  Manufacture  of  Alcohol  from  Peat. 
Diugl.  Polyt.  J.  287,  91- 
See  under  XX.,  page  781. 


J.  Mattheus. 
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XVIII -CHEMISTET  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF   FOODS. 

The  Foliaye  of  Trees  as  Cattle  Food.     A.  C.  Girard. 
"Comptes  rend.  116,  1010 — 1013. 

The  leaves  of  many  trees  contain  a  considerable  percentage 
of  digestible  nitrogenous  matter,  so  that  in  case  of  scarcity 
of  hay  and  cattle  fooder  they  may  be  employed  advan- 
tageously as  food  for  stock.  Of  course  poisonous  trees, 
such  as  laburnum  and  yew.  Sec.  must  be  avoided. 

— C.  K.  A.  W. 


Adulteration  of  Butter.     A.  Honzeau.     Comptes  rend. 

116,  952—956. 

A^ee  under  XXIII. ,  page  789. 


(^.)— SANITARY  CHEMISTRY. 

PATENTS. 

Improvements  in  the  Production  of  a  Ferric  chloride 
Preparation  for  the  Treatment  of  Sewage  or  other  Foul 
Water.  C.  A.  Burghardt,  Manchester.  Eng.  Pat.  13,316, 
July  21,  1892. 

250  parts  of  common  salt  are  mixed  with  100  parts  of  ferric 
oxide,  made  into  a  thin  paste  with  water,  and  225  parts  of 
sulphuric  acid  run  in  gradually.  The  mixture  is  moulded, 
dried  at  100^  C,  and  then  heated  to  180' C.  until  it  becomes 
yellow  from  the  formation  of  ferric  chloride.  The  product 
consists  of  ferric  chloride  mixed  with  sodium  sulphate,  and 
is  stated  to  be  more  convenient  for  use  in  the  treatment  of 
sewage  than  is  ferric  chloride  in  its  usual  commercial  form. 

— B.  B. 


Improvements  in  the  Production  of  a  Ferric  Preparation 
for  the  Purification  of  Sewage  or  other  Foul  Water. 
C.  A.  Bugbirdt,  Manchester.  Eng.  Pat.  15,285,  August 
25,  1892. 

The  patent  applies  to  a  material  similar  to  that  described 
iu  Fng.  Pat.  13,31G,  of  1S92  (see  preceding  abstact).  The 
ferric  preparation  is  a  mixture  of  ferric  chloride  and  sodium 
sulphate  prepared  by  mixing  the  two  ingredients  in  solution 
and  evaporating  to  the  crystallising  point.  The  proportion 
of  dry  ferric  chloride  should  not  exceed  30  per  cent.  Salt 
cake  or  nitric  cake  may  be  used  in  place  of  pure  sodium 
sulphate. — B.  B. 

Improvements  in  the  Manufacture  of  Materials  used  in  the 
Purification  and  Filtration  of  Sewage  and  other  Liquids. 
C.  E.  Bell,  Durham.     Eng.  Pat.  14,175,  August  5,  1892. 

Naturai.  carbonate  or  hydrated  oxide  of  iron  is  exposed 
to  the  heat  of  the  products  of  combustion  of  producer  gas 
containing  little  or  no  free  oxygen.  Air  is  then  admitted 
in  quantity  sufficient  to  bring  the  iron  to  the  state  of 
oxidation  required. — B.  B. 


Improvements  in  the  Treatment  of  Sewage  and  other  Fou 
Waters  of  Analogous  Nature  for  Effecting  the  Purifica- 
tion thereof.  C.  Dreyfus,  Manchester.  Eng,  Pat.  14,664, 
August  13,  1892. 

The  patented  process  consists  of  two  operations,  precipitation 
and  filtration.  Precipitation  is  obtained  by  adding  to  the 
sewage  a  solution  of  basic  persulphate  of  iron  (which  may 
be  prepared  from  the  acid  product  from  the  purification  of 
crude  naphtha  or  petroleum,  and  from  the  nitrification  of 
organic  substances  by  dilution  and  treatment  with  waste 
iron  from  the  manufacture  of  amido  compounds  and  an 
oxidising  agent)   and  a  small   proportion  of   milk  of  lime. 


After  the  impurities  have  settled  out  the  liquors  are  passed 
through  a  filter  bed,  composed  of  dried  or  calcined  iron 
residue  derived  from  works  where  iron  is  used  for  reducing 
nitro  compounds  into  amido  compounds.  Or  the  oxide 
may  be  used  in  conjunction  with  coarse  and  fine  gravel, 
sand,  coke,  cinders,  &e.— E.  G.  P.  T. 


An  .Appli.ince  for  Facilitating  Withdrairal  of  Sludge  or 
Deposit  in  Sewage  Tanks  ;  applicable  also  to  Clarifying 
Water  and  other  Liquids.  A.  P.  J.  Cotterell,  Bristol. 
Eng.  Pat.  17,302,  September  28,  1892. 

The  appliance  consists  of  a  pipe  extended  from  a  pump  to 
a  point  towards  the  bottom  of  the  precipitation  tank  and 
carried  round  it,  the  hoop  thus  formed  being  fitted  at 
intervals  with  nozzles  or  spouts,  through  which  jets  of 
water  are  discharged  so  as  to  create  a  rotary  movement  of 
the  contents  of  the  tank  and  consequent  scouring  of  thi> 
sludge  into  the  lower  part  of  it.  Accordingly,  a  smaller 
portion  of  water  than  hitherto  is  pumped  up  through  the 
sludge  pipe,  while  the  continuous  precipitation  in  that  part 
of  the  tank  which  is  above  the  nozzles  is  not  prejudicially 
affected.— E.  G.  P,  T. 


Improvements  in  the  Construction  of  Vertical  Tanks  or 
Receptacles  for  the  Purification  of  Seivage  and  for  like 
Purposes.  E.  W.  Ives  and  C.  T.  L.  Bristow,  Derby. 
Eng.  Pat.  2844,  February  9,  1893. 

The  device  patented  consists  essentially  of  a  cj'lindrical 
tank  having  a  conical  bottom  and  fitted  with  a  cover  with 
entrance  and  exit  pipes.  The  sewage  is  distributed  to  the 
circumference  of  the  tank,  and  caused  to  flow  downwards  to 
the  bottom  of  the  cylindrical  part  and  then  upwards  on  ths 
side  of  an  annular  plate  near  the  axis  of  the  cylinder,  by 
reason  of  which  circuitous  route  deposition  of  the  more 
solid  portions  takes  place  and  the  precipitated  matters  falls 
to  the  apex  of  the  cone  forming  the  bottom  of  the  apparatus 
whence  it  can  be  drawn  off  by  a  suitable  pipe  without 
opening  the  apparatus  or  hindering  its  working. — B.  B. 


Improvements  in  and  connected  icith  the  Manufacture  of 
Iron  Salts.  P.  Hart,  Manchester.  Eng.  Pat.  6815, 
April  1,  1893. 

-See  under  VII.,  page  763. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

Sulphite    Wood    Pitlp    in    America. 
See  also  this  Journal,  1892,  174. 

The  following  is  a  description  of  an  American  sulphite  wood 
pulp  mill.  The  mills  from  which  the  one  described  is  selected^ 
are  known  as  the  Kimberly  Mills,  and  are  situated  on  the 
Fox  River.  In  America,  Germany,  and  Scandinavia,  thfr 
production  of  wood  pulp  has  established  itself  more  surely 
than  in  England.  Manufacturers  in  the  United  States- 
have  perhaps  been  bolder  in  their  plan  of  operations,  and 
hence,  in  some  respects,  their  operations  and  plant  differ 
in  a  notable  degree  from  those  emploj-ed  in  Europe. 

Formerly  boilers  made  of  bronze  were  in  use  at  the 
Kimberly  Mills,  but  they  have  been  removed  and  replaced 
by  three  vertical  boilers,  provided  with  a  steam  jacket  and 
protected  inside  with  the  Salomou-Briigger  protecting- 
composition  (a  coating  of  sulphate  of  lime).  Each  boiler 
is  6  ft.  6  in.  in  diameter  and  30  ft.  in  height,  and  wheik 
full  yields  3,500  lb.  of  dry  pulp.  The  filling  and  emptj-ing 
occupies  about  30  minutes,  while  the  boiling  process  lasts 
from  eight  to  nine  hours.  Every  24  hours  there  are 
prepared  eight  boilings  with  the  three  boilers.  The  bisulphite 
of  lime  liquor  is   prepared  by  burning  English  recovered 
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sulphur  in  three  ovens  iind  passing  the  sulphurous  pcid 
gas,  first  thioiif;h  a  cast-irou  tube,  and  then  through  towers 
coiituiiiing  liniustone.  The  three  towers  are  eonnected 
tof:ether  with  earthenware  i)ii>es,  and  the  last  one  with  a 
chimney-  to  produce  tlie  necessary  diaiiijht.  Sum[)les  of 
the  gas  passing  from  the  last  tower  to  the  chimney  are 
repeatedly  taken  and  passed  through  iodine  and  starch 
solution  to  ascertain  whether  the  whole  of  the  sulphurous 
acid  gas  has  been  absorbed,  or  converted  into  bisulphite 
of  lime. 

The  wood  is  mostly  l)roii<;ht  from  Canada  by  water 
carriage,  and  is  first  of  all  cleaned  by  being  held  in  an  upright 
position  against  a  revolving  disc  containing  knives,  which 
quickly  removes  the  bark.  It  is  then  chopped  with  circu- 
lating knives  fixed  in  a  disc,  and  from  the  cutter  goes  to  a 
duster,  through  the  sieve  of  which  pass  the  sawdust  and 
small  impurities.  The  larger  pieces  of  wood  fall  from 
this  duster  into  a  ventilator,  by  which  they  are  broken  up 
or  pulverised,  and  conveyed  to  a  second  revolving  sieve, 
through  a  tube  18  in.  in  diameter.  The  first  part  of  this 
revolving  sieve  is  covered  with  a  gauze  having  J-in.  holes, 
whilst  the  lower  part  (more  than  one-half  the  whole  length) 
is  covered  with  gauze  with  Ij-in.  holes.  The  good  wood 
passes  through  this  latter,  the  knots  and  large  pieces  being 
retained.  The  latter  fall  from  the  end  of  the  sieve,  and  are 
used  for  raising  steam  under  the  steam  boilers.  The 
quantit}'  is  only  a  few  wheelbarrows  full  per  day,  however. 
The  good  wood  is  conveyed  bj-  ventilator  and  chain 
conveyors  to  the  floor  over  the  boilers,  into  which  it  falls 
by  gravitation  when  the  openings  in  the  bottom  of  the 
receptacles  are  opened. 

As  little  time  is  lost  in  filling  in  the  lye  as  in  filling  in  the 
wood.  The  sulphite  liquor  formed  in  the  tower  is  pumped 
by  the  aid  of  a  bronze  centrifugal  pump  into  a  receiver  in 
the  highest  part  of  the  buiMiug,  where  all  insoluble  particles 
are  deposited,  and  from  thence  it  flows  to  the  boilers 
through  a  wide  pipe.  The  boilers  are  emptied  more  quickly 
than  they  are  filled.  "When  the}'  are  opened  at  the  bottom, 
the  whole  of  the  contents,  under  the  prevailing  steam 
pressure,  is  blown  into  an  upright  circular  wooden  tank, 
built  of  4-in.  planks,  14  ft.  high  by  16  ft.  in  diameter.  The 
side  of  the  vat  against  which  the  pulp  is  ejected  is  covered 
with  a  double  layer  of  4-in.  planks,  and  these  again  are 
covered  with  bronze  plates,  which  break  up  the  bundles  of 
fibres  as  the  pulp  is  thrown  violently  against  them.  The 
lye  at  this  point  of  the  manufacture  does  not  give  off  much 
smell,  as  the  sulphurous  acid  is  used  up  in  the  boiler.  A 
sample  of  the  liquor  is  taken  from  the  boiler  and  the 
quantity  of  sulphurous  acid  ascertained  by  testing  with 
iodine.  In  this  way  the  workmen  know  when  the  boiling  is 
finished.  By  thus  blowing  out  the  whole  contents  of 
the  pulp  boiler,  the  emptying  occupies  only  three  minutes. 
As  the  lye  contains  no  free  acid,  it  is  allowed  to  flow 
uninterruptedly  into  the  river. 

The  boiled  and  broken  pulp  is  now  pumped  upon  large 
knotters  with  slit  plates,  which  retain  all  the  thick  parts, 
such  as  knots,  &c.,  allowing  only  the  fine  good  fibres  to 
pass  through.  In  the  knot-catchers  small  water-spray 
pipes  are  arranged  over  the  plates  and  parallel  with  the  slits, 
from  which  a  stream  of  water  forces  all  solid  particles 
remaining  on  the  plates  from  one  end  to  the  other,  where 
they  are  taken  out.  The  perforated  pipes  lie  over  the 
plates,  keeping  these  clean,  and  facilitating  the  work.  From 
these  knotters  the  pulp  flows  over  a  broad  and  very  long 
sand-catcher  into  the  stufE-chest,  from  which  it  is  pumped  to 
the  press  pate. 

The  whole  arrangement,  which  is  common  throughout 
America,  is  designed  with  the  object  of  economising  labour ; 
the  limestone  is  conveyed  by  a  mechanical  arrangement  to 
the  top  of  the  towers,  and  the  wood  is  cleaned  and  freed 
from  ki  ots  in  the  same  way. 

It  is  therefore  possible  to  make  about  28,000  lb.,  or  from 
12  to  1.3  tons  of  air-dry  pulp  in  24  hours  with  40  labourers. 
There  are  so  few  knots  in  the  pulp  that  it  can  be  bleached  to 
a  tine  degree  of  whiteness,  and  can  be  used  for  better  class 
papers.  The  works  are  built  on  the  duplicate  principle,  so 
that  three  more  boilers,  &c.  can  be  added  whenever  it  is 
found  necessary  to  do  so. — Chemical  Trade  Journal. 


PATENTS. 

Impioi:cmenfs  in  or  connected  with  the  Method  and  Means- 
Jbr  Treatin<j  Wo.'xl  <nid  other  Materials  at  Jliyh  Tem- 
peratures, whcrehij  Heat  may  be  more  vj[}'ectualltj, 
Utilised.  J.  Heveridge,  Gravesend,  and  J.  Ji.  Alliott,^. 
Nottingham.     Eng.  I'at.  14,105,  August  4,  1802. 

I.\  preparing  wood  for  the  mauufaetun;  of  paper,  when  the 
process  of  digestion  is  fiuished,  it  has  been  usual  to  blow 
away  the  steam  from  the  digesters  and  thus  lose  all  the- 
heat  stored  up  in  them.  The  inventors  use  a  multiple 
evaporating  apparatus  combined  with  the  digesters  in  such, 
a  way  that  the  steam  given  off  during  the  process  of 
reducing  the  pressure  may  be  entirely  or  in  part  used  for 
effecting  the  evaporation  on  the  multiple  evaporator.  In. 
the  manufacture  of  paper  from  ^^o^d  pulp  the  steaiL 
obtained  from  the  digesters  may  be  made  to  effect  a  great 
part  of  the  evaporation  needed  to  concentrate  the  soda  lye; 
employed,  and  to  prepare  it  to  be  passed  into  the  speciaL 
furnace  in  which  it  is  transformed  into  sodium  carbonate  for 
further  use.— E.  G.  V.  T. 


A  New  or  Improved  Process  of  Manufacturing  Incom- 
bustible and  Inodorous  Crlluloid.  K.  Cadoret  and  E_ 
Degraide,  Deville,  France.  Eng.  Pat.  21,485,  November 
25,  1892. 

Cotton  or  any  other  form  of  cellulose  is  purified  by 
successive  treatments  with  alkalis,  acids,  and,  finally,  with, 
nitrous  acid,  prepared  by  adding  nitric  acid  to  a  mixture  of 
equal  parts  of  molasses  and  starch  dissolved  in  water.  It 
is  then  nitrated  and  bleached  by  means  of  a  "  double  salt 
of  hyposulphite  of  soda  and  magnesia "  mixed  with  a 
quantity  of  liquid  containing  chlorine.  To  this  is  added  a 
small  quantity  of  the  solution  containing  starch,  molasses,, 
and  nitric  acid.  The  bleached  dinitro  cellulose  thus  obtained 
is  treated  with  a  2  per  cent,  solution  of  zinc  chloride,  and 
after  removal,  and  while  in  a  damp  condition,  it  is  mixed 
with  zinc  oxide  and  powdered.  A  substance  called  by  the 
inventors  camphogine  is  added  to  the  mass,  and  imparts 
ductibility  while  diminishing  combustibility.  It  can  be 
drawn  out  into  fine  silk-like  threads,  and  is  apphcable  to 
the  manufacture  of  yarn  and  textile  fabrics.  It  is  ob- 
tained by  the  decomposition  of  turpentine  by  means  of 
hydrochloric  acid  gas  with  the  adrtition  of  a  metal,  say  zinc, 
and  subsequent  boiling  with  alkali.  This  camphogine,  with, 
an  addition  of  an  alcoholic  solution  of  zinc  chloride,  is 
intimatelj'  mixed  with  the  dinitrocellulose,  and  certain 
organic  animal  substances,  such  as  albumin  or  casein,  are 
further  added  to  remove  part  of  the  moisture  of  the  mass. 
At  the  same  time  complete  incombustibility  is  obtained. 

— E.  G.  P.  T. 


Improvements  in  Boilers  for  Boiling  or  Chemicallif 
Treating  Fibrous  Materials.  G.  Sinclair,  Leith,  N.B. 
Eng.  Pat.  6441,  March  27,  1893. 
The  present  invention  relates  to  improvements  in  boilers  of 
a  kind  described  in  the  inventor's  patent  2035  of  IS 80.. 
and  used  for  boiling  or  chemically  treating  rags,  esparto,., 
&c.  Two  modifications  are  claimed  ;  the  one  contains  a 
central  cleaning  opening  in  the  inner  bottom  plate,  which. 
can  be  closed  by  a  disc,  and,  in  the  space  below  the  plate^ 
two  or  more  shoe-like  boxes  or  short  pipe  lengths  made 
with  dipping  nozzles  and  with  openings  communicating  witb 
lateral  vertical  vomiting  passages  made  easily  detachable,, 
the  upper  perforated  diaphragm  being  also  easily  removable. 
In  the  other  modification  there  is  a  central  vomiting  pipe  • 
with  a  flange  near  its  bottom  end  in  a  recessed  plate  bolted 
to  the  horizontal  inner  bottom  plate,  which  plate  is  fitted, 
with  dipping  pipes,  the  lower  ends  of  which  are  made  with, 
proiecting  segments  resting  on  the  bottom  of  the  toiler. 

— E.  G.  P.  T- 
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Improvements  in  or  Relating  to  the  Manufacture  of  Paper, 
and  Api^aratusfor  Effecting  Same.  J.  Holden,  Darwen. 
Eng.  Pat.  6925,  April  4,  1893. 
This  invention  relates  to  the  dyeing  or  colouring  of  paper 
on  one  or  both  sides  from  one  pulp,  either  before  or  after 
calendering.  Suitable  colour  or  dje  boxes  are  provided 
with  or  without  adjustable  doctors,  and  the  paper,  in  its 
passage  from  the  ordinary  heated  or  other  cylinders  of  the 
paper  machine,  is  conducted  by  suitable  rollers  to  the 
dyeine  apparatus  or  to  the  calendering  portions  of  the 
machine. — E.  G.  P.  T. 


Improvements  in  or  Connected  with  Apparatus  for 
Straining  Paper  Pulp  and  the  Like.  E.  G.  Hutchison, 
Woburn,  Bucks.     Eng.  Pat.  7112,  April  6,  1S93. 

The  invention  comprises,  as  essential  features,  the  adoption 
•of  a  strainer  of  couical  shape,  its  disposition  within  the  vat 
with  its  upper  surface  horizontal  so  as  to  be  below  and 
level  with  the  surface  of  the  pulp  to  be  strained,  and  its 
suspension  within,  and  connection  with  the  vat  in  such  a 
manner  as  to  allow  of  pulsating  movements  being  given  to 
it  endwise  and  in  a  vertical  plane.  When  the  apparatus 
is  in  operation,  the  combined  endwise  and  vertical  pulsations 
imparted  to  the  strainer  submerged  in  the  pulp  produce  a 
powerful  vacuous  tendency  within  the  strainer,  causing  the 
piilp  to  stream  through  its  straining  slits  into  the  interior, 
and  to  escape  in  a  regular  disaharge  of  strained  and  finished 
^ulp  ready  for  the  paper-making  machine. — E.  G.  P.  T. 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

3Iamifacture  of  Essence  of  Hoses  in   Sa.voni/.     Eeport  of 
Belgian  Consul  at  Leipsic,  1893. 

The  rose  plantations  established  two  years  ago  as  an 
experiment  in  the  suburbs  of  Leipsic,  have  given  such 
bi-illiant  results  that  they  have  been  largely  extended. 

The  rose  trees  withstood  the  long  and  severe  winter  of 
1892 — 93,  and  their  devtlopment  has  ieft  nothing  to  be 
desired.  It  is  a  mistake  to  suppose  that  these  fluwers  in 
order  to  thrive  and  acquire  a  delicate  perfume  require 
eastern  warmth.  It  has  been  proved  to  the  contrary  at 
Leipsic  that  a  fresh  and  even  a  slightly  moist  temperature 
is  the  tirst  condiiion  of  a  good  yield,  and  that  great  heat  is 
prejudicial. 

The  house  which  first  tried  these  plantations  has  built  a 
special  factory  in  the  midst  of  the  rose  fields,  which  was 
to  commence  working  this  summer.  It  will  consume  each 
^ay  50,000  kilos,  of  leaves,  and  will  produce  as  a  minimum 
tahout  40  kilos,  of  oil,  rose-water,  and  pomade  of  roses,  of 
an  estimated  value  of  from  2,000/.  to  2,500/. 

This  factory  is  to  have  three  boilers  to  commence  with, 
and  the  roses  will,  immediately  after  gathering,  be  trans- 
ferred into  the  macprating  receptacles,  where  by  means  of 
"this  process  thej'  yield  their  perfume  with  all  their  freshness 
and  delicacy.  Only  that  quantity  of  flowers  which  is 
immediately  wanted  will  be  gathered.  The  rose  will  there- 
fore be  only  a  few  minutes  in  passing  from  the  tree  into 
the  apparatus. 

Nowhere  else  has  this  important  fact  been  noted ;  it 
often  happens  in  Turkey,  for  example,  and  also  in  France, 
that  roses  gathered  in  the  morning  are  only  distilled  in  the 
evening. 

As  regards  the  oil  of  roses  produced  in  Saxony  during 
the  past  year,  it  is  asserted  that  not  only  is  it  in  no  way 
inferior  to  that  of  Turkey,  but  further,  that  it  is  superior 
to  its  rival  as  regards  delicacy  and  strength,  and  in  the 
"durability  of  the  perfume. 


The  Properties  of  Hydrogen  Peroxide  Solutions.  H.  P. 
Talbot  and  H.  K.  Moody.  Tech.  Quarterly,  5,  [1  and  2] 
123—131. 
The  preparation  of  pure  or  of  concentrated  solutions  of 
hydrogen  peroxide  has  received  little  mention  in  chemical 
literature.  Thenard's  method  consists  in  evaporation  in 
vactio  over  sulphuric  acid.  Hanriot  found  that  on  partially 
freezing  a  solution  of  hjdrogen  peroxide,  the  portion  that 
remained  liquid  was  richer  in  hydrogen  peroxide  than  the 
original  solution.  Working  in  this  way  he  obtained 
solutions  of  hydrogen  peroxide  so  concentrated  that  they 
would  yield  70 — 80  times  their  own  volume  of  oxA'gen. 
The  same  chemist  also  observed  that  dilute  solutions  of 
hydrogen  peroxide  could  be  concentrated  by  distillation 
under  diminished  pressure  without  suifering  much  decom- 
position. Thus  distilling  under  a  pressure  of  3  mm.  he, 
obtained  a  solution  which  would  yield  267  times  its  volume 
of  oxygen,  and  he  states  that  no  appreciable  decomposition 
takes  place  below  a  strength  corresponding  to  the  evolution 
of  150  volumes  of  o.xygen. 

The  authors  have  examined  commercial  samples  of 
various  origins  with  the  view  of  preparing  pure  or  con- 
centrated solutions  therefrom.  The  strength  of  those 
examined  varied  from  18  —  23  "volumes,"  when  freshly 
prepared ;  older  samples  were  found  as  low  as  8-volume 
strength. 

It  has  been  pointed  out  by  Kingzett  (this  .lournal,  1890,  4) 
that  custom  varies  in  stating  the  strength  of  h^-drogen 
peroxide,  and  that  a  10-volume  solution  strictly  means  one 
that  by  itself  j^ields  10  volumes  of  oxygen,  and  not  one 
that  yields  10  volumes  when  the  oxygen  derived  from  the 
decomposing  agent  such  as  potassium  permanganate  is 
reckoned  in.  According  to  American  practice,  however, 
the  latter  is  the  interpretation  put  upon  the  expression,  and 
the  figures  given  by  the  authors  are  based  on  this  method 
of  valuation.  A  preferable  method  of  slating  the  strength 
is  in  per  cent,  of  H2OJ,  as  suggested  b^-  F.  H.  Williams  ; 
a  20-vol.  (American)  solution  contains  2-9  per  cent.  HgO., ; 
a  50-vol.  solution  G'9  per  cent.  H0O2 ;  ^  ^'^0  ^'^^-  solution 
13 "4  percent.  HoO.,  by  weight. 

The  use  of  hydrogen  peroxide  in  analysis  is  frequently 
advocated,  but  all  commercial  samples  are  too  impure, 
containing  as  they  do  such  foreign  matter  as  hydrochloric, 
sulphuric,  phosphoric,  and  hydrofluosilicic  acids,  sugar,  and 
glj'cerin  (6J.  this  Journal,  1889,  640).  The  latter  two 
substances  were  found  chiefly  in  samples  prepared  for 
medicinal  use.  One  sample  contained  0- 16  per  cent,  and 
another  0' 13  per  cent,  of  phosphoric  acid,  and  was  there- 
fore unfit  for  analytical  use.  Another  left  a  residue  of 
0-0588  grm.  from  50  cc.  on  evaporation  on  the  water-bath. 
A  sample  for  medicinal  use  gave  a  residue  of  0'44  grm. 
from  50  cc,  which  consisted  largely  of  sugar  and  glj'cerin. 
The  presence  of  hydrofluosilicic  acid  is  very  objectionable, 
and  one  sample  was  found  to  contain  0M)5  per  cent,  of  this 
impurity.  An  attempt  by  certain  manufacturers  to  prepare  a 
pure  solution  of  hydrogen  peroxide  resulted  in  the  obtainment 
of  a  sample  which  w^as  free  from  phosphoric  acid,  and  left 
0-0049  grm.  of  fixed  residue  on  the  evaporation  and  ignition 
of  50  cc.  of  the  solution.  The  amount  of  silica  was  0'0026 
per  cent.,  and  traces  of  lime,  alumina,  and  organic  matter 
were  present.  The  authors  consider  this  good  enough  for 
analytical  use. 

They  state  that  the  following  method  of  purifying  com- 
mercial hydrogen  peroxide  proved  successful.  The  solution 
was  t.'"eated  with  about  10  per  cent,  by  volume  of  alcohol, 
after  which  barium  hydrate  in  powder,  as  free  from  carbonate 
as  possible,  was  added,  until  the  reaction  was  distinctly 
alkaline.  The  resulting  precipitate,  containing  most  of  the 
impurities,  was  filtered  off  with  the  aid  of  gentle  suction, 
using  a  porcelain  filter  plate,  and  the  excess  of  barium 
in  the  filtrate  removed  by  the  addition  of  sulphuric  acid  in 
excess.  The  barium  sulphate  was  allowed  to  settle,  and  the 
supernatant  liquor  quickly  filtered  as  before.  Provided  the 
first  filtration  be  rapidly  conducted,  so  that  the  time  during 
which  the  solution  is  alkaline  is  reduced  as  much  as  possible, 
there  is  but  little  loss  of  hydrogen  peroxide.  The  alcohol 
remaining  in  the  purified  solution  can  be  removed  by 
distillation  under  diminished  pressure.  A  sample  thus 
treated  had  the  silica  present  reduced  from  0'028  to  O'OOS 
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per  cant.  The  purified  solution  "  may  then  he  used  for 
analytical  purposes  without  further  precaution  than  the 
customary  blank  analysis." 

The  method  of  purification,  consisting  in  the  addition  of 
ferric  chloride  and  subseipient  precipitation  with  barium 
hytiratc,  cancot  be  employed,  as  the  ferric  hydrate  formed 
causes  rapid  decomposition  of  the  hydrogen  peroxide, 
which  decomposition  is  not  hindered  by  the  addition  of 
alcohol  or  ether.  Another  method,  consistino;  in  shal;ing 
hydrogen  peroxide  out  of  its  aijueous  solution  with  ether, 
is  also  useless  on  account  of  the  fact  that  phosphoric  and 
hydrofluorilicic  acids  are  simultaneously  extracted.  A 
better  method  of  concentrating  solutions  of  hydrogen 
peroxide  than  freezing  consists  in  distilling  off  the  water, 
preferably  under  diminished  pressure.  It  has  the  additional 
advantage  of  yielt'ing  a  weak  but  pure  solution  of  hydrogen 
peroxide  in  the  distillate,  as  a  limited  amount  comes  over 
with  the  water.  The  apparatus  used  by  the  authors  was 
simpl?,  consisting  of  a  round-bottomed  flask  heated  in  a 
■water-bath,  a  Liebig's  condenser,  and  a  receiver  connected 
with  a  pump  capable  of  reducing  the  pressure  to  30 — 40  mm. 
In  order  to  prevent  bumping  it  was  found  advisable  to 
draw  a  slight  current  of  air  through  the  apparatus  by  means 
of  a  capillary  tube  opening  into  the  flask.  The  fact  that 
this  precaution  is  necessary  proves  that  but  little  decompo- 
sition of  the  hydrogen  peroxide  can  take  place  during 
distillation. 

Numerous  experiments  on  the  rate  of  concentration  and 
the  loss  of  hydrogen  peroxide  during  the  operation,  were 
performed,  the  results  of  which  are  recorded  in  tables. 
The  sample  used  was  a  20-vol.  solution,  containing  as 
impurities  phosphoric,  hydrofluosilicic,  sulphuric,  and  hydro- 
chloric acids,  together  with  a  small  quantity  of  iron. 
Under  atmospheric  pressure  the  highest  concentration  of 
the  liquid  left  in  the  distilling  flask  was  to  81-vol.  strength. 
Under  a  pressure  of  390  mm.,  hydrogen  peroxide  of  84-vol. 
strength  was  obtained.  Under  140  mm.,  189-4  vol.;  under 
30  mm.,  1."j1'2  vol.  At  atmospheric  pressure,  with  the 
addition  of  phosphoric  acid,  69' 0  vol. ;  at  390  mm.,  with 
phosphoric  acid,  107 "3  vol.,  but  in  each  case  the  total  loss 
of  hydrogen  peroxide  by  decomposition  tvas  considerable. 
The  addition  of  other  supposed  preservatives,  such  as 
sulphuric  acid,  boric  acid,  and  glycerin  was  also  tried,  but 
proved  unsuccessful  in  hindering  decomposition  during 
distillation.  When  distillation  is  conducted  under  a  pressure 
of  30  mm.,  appreciable  quantities  of  hydrogen  peroxide 
appear  in  the  distillate,  corresponding  in  the  last  fractions 
to  as  much  as  9*4  vol.  strength.  The  only  impurity  likely 
to  pass  over,  together  with  hydrogen  peroxide,  is  hydro- 
fluosilicic acid,  so  that  distillation  allows  of  the  preparation 
of  a  specimen  of  approximate  purity,  but  is>  of  course, 
wasteful  of  material.  The  weak  solution  thus  obtained  can 
be  concentrated  to  20-vol.  strength,  after  the  addition  of  a 
quantity  of  sulphuric  acid  sufficient  to  amount  to  0-2  per 
cent,  on  the  liquid  afttr  concentration. 

Hanriot's  statement  that  pure  hydrogen  peroxide  has  an 
acid  reaction  is  doubted  by  the  authors,  as  they  have 
prepared  solutions  the  feeble  acidity  of  which  they  ascribe 
to  the  presence  of  traces  of  hydrofluosiiicic  and  hydrochloric 
acids,  which  when  rendered  neutral  b}'  the  addition  of  a 
drop  of  alkali  still  contained  an  undiminished  amount  of 
hydrogen  peroxide. 

The  authors  arrive  at  the  conclusion  that  concentrated 
solutions  of  hydrogen  peroxide  of  a  moderate  degree  of 
purity  can  be  readily  prepared.  They  themselves  have 
succeeded  in  preparing  such  solutions  of  30 — 588  volume 
strength.  It  is  usually  advisable  to  concentrate  the  crude 
solution  to  50  vol.  strength  before  attempting  purification, 
save  in  the  case  of  puritication  by  the  barium  hydrate 
method  i;iven  above  where  purification  must  precede  con- 
centration. A  plan  whereby  the  bulk  of  the  impurities  can 
be  removed  is  as  follows  : — The  solution  is  neutralised  with 
caustic  potash,  as  free  as  possible  from  carbonate,  and 
decanted  through  a  ribbed  filter  from  the  precipitate  of 
silico-potassium  silicofluoride,  &c.  The  solution  which 
contains  only  potassium  salts  of  such  acids  as  phosphoric 
orgiually  present,  is  acidulated  with  sulphuric  acid  or 
hydrochloric  acid  in  the  proijortion  of  0*5  per  cent,  for  a 
50  vol.  solution. 


Ezperimenls  were  made  to  determine  whether  strong 
solutions  could  be  kept  under  ordinary  conditions.  It  was 
found  that  those  of  less  than  10)  vol.  strength  may  be 
kept  for  miiy  days  at  the  ordinary  temperature  without 
great  loss,  but  that  solutions  of  greater  strength  up  to  400 
vol.  (chiefly  used  in  medicine  and  dentistry)  must  be  kept 
at  about  0"  (J.,  preferably  in  the  dark  and  without  ojiening 
the  containing  vessels  f)r  agitation.  It  was  ascertained  that 
the  ordinary  method  of  valuation  by  titration  with  potassiun* 
permanganate  agreed  sufficiently  closely  for  most  purposes- 
with  the  gas-solumetric  evolution  method,  consisting  in 
causing  a  measured  (juantity  of  hydrogen  peroxide  to 
decompose  by  heating  with  a  strong  solution  of  caustic 
potash  and  collecting  and  measuring  the  oxygen. — B.  B. 


A    Soluble    Derivative   of   fi-Xaphthol.      Dujardin-Beau- 
metz  and  Stackler.     Comptes  rend.  118,  1477 — 1478. 

A  NEW  )3-naphthol  monosulphonate,  which  has  been 
previously  described  by  one  of  the  authors,  and  which  ha» 
since  been  shown  to  be  the  calcium  salt  of  the  sulphuric 
ether  of  )3-naphthol  ('C„jH-O.S03)X'a.3H.O  possesses- 
valuable  antiseptic  powers,  it  has  been  named  Asaprol 
(a,  trairpSs). 

It  is  very  soluble  in  water  and  alcohol ;  possesses  almost 
the  same  antiseptic  and  therapeutic  powers  as  sodium 
salicylfite.  It  may  be  used  in  cases  where  sodium  salicylate 
cannot  be  suitably  applied. — A.  L.  S. 


The  Manufacture  of  Alcohol  from  Peat.     J.  Mattheus, 
Dingl.  "Polyt.  J.  237,  91  —  92. 

C.  Kappesser  proposed  in  1S91  to  utilise  peat  in  the 
manufacture  of  alcohol.  The  idea  of  converting  cellulose 
into  sugar  and  subsequently  into  alcohol  is  a  very  old  one. 
But  Braconuot  and  Flechsig's  experiments,  as  well  as  those 
made  in  1885  by  Melsens  on  a  large  scale,  showed  that 
although  by  treating  wood  with  sulphuric  acid  dextrose 
could  be  obtained,  which  might  by  fermentation  be 
converted  into  alcohol,  yet  the  expense  of  this  process  was 
so  great  in  consideration  of  the  small  yield  of  alcohol  that 
the  process  must  be  regarded  as  a  commercial  failure. 
The  use  of  peat,  however,  offers  the  following  advantages 
as  against  wood:  — 

(1.)  No  mechanical  disintegration  is  required  for  the 
purpose  of  allowing  aqueous  solutions  to  penetrate  the 
material.  (2.)  The  conversion  of  peat  into  dextrose 
commences  at  120'  C,  that  of  wood  not  below  150'  C- 
(3.)  Peat  constitiites  a  much  cheaper  raw  material  thaa 
wood,  since  it  can  be  had  at  about  -i^d.  per  100  kilos,  of  dry 
material.  The  manufacture  is  conducted  in  the  following 
manner  : — To  the  peat  so  much  sulphuric  acid  of  from 
3u'  to  35"  B.  is  added  as  will  produce,  together  with  the 
water  contained  in  the  peat,  a  2  •  5  per  cent,  solution  of 
sulphuric  acid.  Any  waste  sulphuric  acid  (spent  acids,  &.c.) 
may  be  used.  The  peat  and  sulphuric  acid  are  then  heated 
together  for  five  hours  under  pressure,  at  a  temperature  of 
from  115'  to  120'  C.  The  solution  thus  obtained  is 
separated  from  undissolved  resirlue  by  meaus  of  the  filter 
press.  The  solution  is  then  concentrated,  and  freed  from 
sulphuric  acid  by  treatment  with  milk  of  lime  and  carbonate 
of  lime.  The  solution  thus  obtained  is  theu  cooled  to  25"^  C. 
and  fer.nented,  and  finally,  the  alcohol  produced  is  distilled 
off  in  the  usual  way.  Working  in  this  manner  with  a  peat^ 
containing  14  per  cent,  of  moisture,  2,32o  sirms.  of  the  peat 
required  75  cc.  of  sulphuric  acid  of  28'  B.,  this  mixture 
filled  about  1"5  litres.  After  boiliug  under  the  above- 
mentioned  conditions  for  four  hours,  the  mass  was  filtered 
aud  the  solution  evaporated  to  one-third  its  volume.  After 
neutralisation  with  lime  the  liquor  was  cooled  to  25^  C, 
after  addition  of  yeast  left  to  ferment,  and  subseqoenth' 
the  alcohol  was  distilled  off.  200  grms.  of  peat  thus  yielded 
12  •  5  cc.  of  absolute  alcohol.  This  appears  very  encouraging, 
considering  that  500  kilos,  of  the  best  potatoes,  containing 
20  per  cent,  of  starch,  yield  under  the  mosc  favourable 
circumstances  about  61  litres  of  absolute  alcohol,  a  quantity 
which,  according  to  the  experiment  quoted  above,  would  be 
obtained  from  1,000  kilos,  of  dried  peat. — C.  O.  W. 
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Presence  in  Alcohol  of  Higher  Alcohols  and  other  Im- 
purities.    E.  Gossart.     Coniptes  reud.  116,  797 — 800. 

See  under  XXIII.,  page  790. 


Distillatian  of  Mixtures  of  Water  and  Alcohol.    E.  Sorel. 
Comptes  rend.  116,  693. 

"GKONrxcr's  tables  are  in  general  use  for  the  determination 
of  the  relationships  between  the  composition  of  the  mixture 
of  vapours  of  alcohol  and  water  given  off  on  boiling  aqueous 
spirit,  and  that  of  the  fluid  be iled.  Practical  experience, 
however,  often  indicates  a  considerable  difference  between 
the  results  thus  deduced  and  those  actually  observed ;  the 
-cause  of  this  is  the  partial  condensation  of  vapours  on  the 
inner  surface  of  the  distilling  vessel  above  the  level  of 
<he  boiling  fluid.  The  author  obtained  the  following  tigures 
in  an  experiment  with  a  cylindrical  retort  of  copper  furnished 
interiorly  with  a  gutter  running  round  the  upper  portion,  so 
:as  to  collect  the  fluid  condensed  on  the  uppermost  walls ; 
"by  means  of  an  inverted  siphon  the  condensed  liquid 
passed  outwards  through  the  wall  of  the  cylinder  for  collec- 
tion and  examination.  By  means  of  an  inverted  condenser 
:attached,  the  evolved  vapours  not  condensed  on  the  sides  of 
the  cylinder  were  condensed  and  brought  back  into  the 
distilling  vessel.     The  exterior  air  was  at  about  18^  C.  :  — 


Liquid  Boiled. 


Condensed  and  Collected  by 
Gutter. 


°G.  L. 
.{•9 

"•1 

13-0 

17-9 

26 -7 

35 '7 

43-4 

60-9 


°G.  L 

8-8 

IfO 

230 

37-0 

52  3 

€0-6 

67-4 

70-0 

Hence  up  to  25'  G.  -T,.  (Gay-Lussac)  the  condensed 
liquid  was  only  of  about  double  the  richness  of  that  experi- 
mented with ;  whereas,  according  to  Groning,  it  should 
have  contained  a  far  larger  proportion  of  alcohol. 
■Obviously,  the  vapours  passing  out  from  the  boiling 
cylinder  would  be  proportionately  richer  in  alcohol,  on 
^account  of  the  partial  removal  by  condensation  of  water 
vapour  in  the  upper  portion  of  the  boiler. 

By  means  of  a  distilling  vessel  of  copper  holding  5  litres, 
and  entirely  plunged  in  a  bath  of  brine  or  glycerol,  so  as  to 
prevent  condensation  on  the  copper  walls,  the  following 
ififfures  were  arrived  at : — 


Distillate. 


iiquid  Eoiled. 

According  to 
Groning. 

Found  by  Sorel. 

Difference. 

°G.  L. 

0 

^G.L. 
0 

°G.L. 
0 

0 

5 

43-4 

35*75 

7*65 

10 

57-2 

51-00 

6-20 

15 

65-4 

61-50 

3-90 

20 

71-3 

66-20 

5-10 

25 

75-1 

67-95 

7-15 

SO 

78-1 

69"26 

8-84 

So 

SO- 5 

70-60 

9-90 

40 

82 -S 

71-95 

10-35 

Distillate. 

Liquid  Boiled. 

J.ccording 
Groning 

to 

Found  by  Sorel. 

Difference. 

°  C^.  L. 
45 

=  G.  L. 

83-8 

°G.L. 
73-45 

10-35 

50 

65-1 

74-95 

10-15 

55 

86-2 

76-6* 

9 -66 

CO 

873 

78-17 

9-13 

f5 

8S-2 

79-92 

8-28 

70 

89-0 

81-85 

7-15 

75 

89-8 

64-10 

5-70 

SO 

90-6 

86-49 

4-U 

85 

91-5 

89-05 

2-15 

90 

92-6 

91-8) 

O-80 

fl5 

95-4 

95-05 

0-35 

97-6 

97-6 

97-60 

0 

If  a  be  the  Gay-Lussac  strength  of  the  liquid  distilled 
and  U  that  of  the  distillate,  the  relationship  between  the 
two,  between  the  limits  of  strength  25''  and  65',  is  given  by 
the  equation — 

V  =  a  y^   0-2975  +  59-86 

— C.  R.  A.  AV. 


Preparation  of  Pure  Chloroform  by  Means  of  Salicylide- 
chloroform  or  o-Homosalicylide-chloroform.  R.  Anschiitz. 
Annalen,  273  [1],  94—96. 
Ix  a  paper  "On  the  Formation  of  Salicylide "  the  author 
showed  that  the  salicylide  and  o-homosalicylide  or  /8-creso- 
tide  possess  the  remarkable  property  of  forming  beautifully 
crj'stalline  compounds  with  chloroform.  These  compounds, 
on  gently  heating,  give  up  the  whole  of  the  chloroform 
they  contain,  and  as  neither  of  the  impurities  occurring 
in  chloroform  combine  with  either  salicylide  or  o-homo- 
salicylide, these  compounds  suggest  themselves  as  very 
useful  for  the  preparation  of  pure  chloroform.  The  quantities 
of  chloroform  taken  up  by  these  compounds  are  33-24  and 
and  30-4  per  cent,  respectively,  according  to  the  formula  of 
salicylide-chloroform  [Ci4Hs04]2.3CHC]3  and  o-homo- 
salicylide-chloroform  [C,5Hj204]..2CHCl3.  The  former  is 
much  mare  unstable  than  the  latter,  and  is  also  much  more 
soluble  in  chloroform.  To  prepare  pure  chloroform  by 
means  of  these  substances,  they  are  heated  in  connection 
with  a  reflux  condenser  with  excess  of  chloroform,  and  then 
left  to  stand  for  12  hours.  It  is  not  necessary  to  use 
such  a  quantity  of  chloroform  as  would  be  necessary  to 
dissolve  the  salicylide.  The  crystallised  chloroform  com- 
pounds are  then  pressed,  and  dried  at  a  low  temperature. 
The  dried  mass  is  then  subjected  to  dry  distillation  at  a  low 
temperature,  and  the  pure  chloroform  is  condensed  by 
suitable  appliances. — C.  O.  W. 


Odorous  Power  of  Chloroform,  Bromoform,  and  Iodoform, 
J.  Passy.     Comptes  rend.  116,  769. 

Comparative  experiments  gave  fairly  sharp  results  leading 
to  the  values  in  millionths  of  a  gramme — 

Chloroform 30 

Bromoform 2  to  5 

Iodoform 0-OC  to  0-7 

Bromoform  in  large  quantity  has  the  ethereal  penetrating 
perfume  characteristic  of  chloroform  ;  whilst  in  attenuated 
doses  the  effect  resembles  that  of  the  tenacious  and  dis- 
agreeable odour  of  iodoform. — C.  K.  A.  AV. 
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Dexlro-Licareol. 


P.  Barbie  r. 

U.'jO— 14G1 


Comptes  rend.  116, 


TiiK  author  lias  already  described  levo-licareol.  The  object 
of  the  present  note  is  to  show  tliat  the  alcohol  contained 
in  the  essential  oil  of  coriander  {Coriandrum  sittiruin), 
<lcscribed  as  '•  Coriandrol "  is  only  the  dextro-rotatory 
modification  of  licareol.  Essence  of  coriander,  submitted  to 
a  series  of  fractionation?,  breaks  up  into  three  chief  parts  : 
— 1st.  A  hydrocarbon,  C„|1I,,;,  boiling  between  IG.V  and 
180^  C,  and  smelling  strongly  of  coriander.  2nd.  Coriandrol 
•or  dextro-licareol,  b.p.  92° — 93^ C.  under  l.V.j  mm.  pressure. 
'3rd.  At  120°  C,  under  16  mm.  pressure,  an  oxygenated 
substance,  forming  the  main  subject  of  the  author's  inquiry. 
The  result  of  the  inquiiy  is  that  coriandrol  is  very 
«imilar  in  all  its  propcrti-is  to  (levo-)  licareol,  except  that  it 
is  dextro-rotatory  and  its  odour  is  different.  So  great  is 
the  similarity  that  the  author  does  not  hesitate  to  style  it 
"  dextro-licareol."  The  aldehydes,  hydrochlorides,  acetates 
iind  alcohols  of  the  two  bodies  (coriandrol  and  licareol) 
have  been  prepared,  and  their  properties  correspond  too 
•closel}'  to  leave  auy  doubt  ou  this  subject.  The}'  are 
"therefore  optically  isomeric. — A.  L.  S. 


Licarene   derived  from  Licareol.     P.   Barbier.      Comptes 
rend.  116,  9  33— 994. 

<^See  preceding  abstracts.  It  is  shown  that  licareol  is 
transformed  on  dehydration  by  means  of  acetic  anhydride, 
■sN'ith  loss  of  water,  into  the  cyclic  hydrocarbon  group,  C'iqH,,;, 
whilst  under  the  influence  of  dry  hj-drogen  chloride 
{^"hydrochloric  acid  gas  ")  it  yields  the  body  CigHigClo. 

The  hydrocarbon,  CioHjg,  is  an  active  limonene,  whilst 
the  substance,  CiqHijCI.o  is  the  inactive  dihydrochloride. 


Hashish.     W.   C.  Mackenzie.     Chem.  and   Drug. 
June  29,  1893, 183.     This  Journal  1893,  619, 

The  seeds  of  Cannabis  indica,  although  almost  identical 
in  appearance  with  those  of  common  hemp,  differ  in  having  a 
tougher  coat,  which  difference  may  be  distinctly  observed 
by  taking  the  seeds  between  the  teeth  and  crushing  them. 
The  hashish  seeds  are  also  more  flattened  and  sharper  at 
the  edge  when  cut  through  the  middle ;  the  section  thus 
seen  shows  a  dark  line  between  the  husk  and  the  albumen, 
while  in  common  hemp-seeds  this  dark  substance  is  not  so 
•conspicuous  or  is  absent  altogether. 

The  active  principal  of  hashish  is  generally  supposed  to 
be  a  resin,  which  was  first  obtained  by  T.  and  H.  Smith ; 
other  investigators  have  isolated  a  volatile  oil  named  canna- 
bene  (Personne),  and  an  alkaloid,  tetano-caunabine  (Hay). 
Xicotine  is  said  to  have  been  obtained,  but  that  has  since 
been  denied,  and  some  authorities  say  the  active  principle 
lias  not  yet  been  isolated. 

By  distilling  hashish  with  water  in  a  cui'rent  of  steam  the 
■writer  has  obtained  a  colourless  volatile  oil  with  a  most 
penetrating  odour,  identical  with  that  given  off  by  heating 
hashish  in  a  dry  test-tube.  For  several  days  the  condeoser- 
-tube  smelled  of  this  oil,  even  though  the  amount  was  very 
•small  (1  per  cent.)  The  residue  having  been  filtered  off,  the 
liquid  on  evaporation  gave  a  residue,  insoluble  in  alcohol 
And  ether,  equal  to  6  •  7  per  cent.  The  substance  insoluble  in 
"water,  after  drying,  gave  55-5  per  cent,  of  a  brown  oily  body 
•by  extraction  with  petroleum  ether.  Bj  distillation  this 
oily  substance  gave  off,  first,  some  colourless  oil  (230''  C.) 
with  a  strong  but  not  unpleasant  odour  somewhat  re- 
sembling malt  vinegar,  and  later,  a  thick  yellow  substance 
(320^  C),  the  odour  of  which  reminded  one  of  crude  shale 
oil.  The  residue,  after  extraction  with  petroleum  ether, 
was  treated  in  the  same  way  with  alcohol,  and  gave  6*5  per 
cent,  of  a  brown  resin,  which  melted  at  about  70°  C.  The 
residue,  insoluble  in  water,  petroleum  ether,  and  alcohol, 
equalled  31-80  per  cent.,  and  contained  mineral  matter  equal 
•to  13' 7  per  cent. 


Approximate  Comprmtion  of  Hashish. 

PcT  cent. 

Voliitilc  nil , 1 

Substances  sohiblo  in  water c*7 

Soluljlc  in  petro'enm  etliff  (oil) ay 5 

„         alcohol  (rosin) Q's 

Insoluble  or;{anic  mntti-r iS'l 

„         mineral       „      i;>-7 


General  Expression  for  "  Toxicity,"  and  the  To.ricily  of 
the  Slereoisomeric  Acids.     C.  Chabrie.      Comptes  rend 
116,  Hio. 

See  under  Analyt.  and  Scientific  Notes,  page  790. 


A  Xew  Apparatus  for  Measuring  the  Strength  of  Perfumes. 

E.  Mesnard.     Comptes  rend.  116,  1461. 

Sec  under  XXIII.,  page  786. 


Contrihutiom  to  our  Knowleiye  of  the  Aconite  Alkaloids 
Part  VI. —  Conversion  of  Aconitine  into  Isaconilinc. 
\V.  K.  Dunstan  and  F.  H.  Carr.  Proc.  Chem.  Soc.  f  127], 
1893,  171. 

Ix  a  previous  communication  it  has  been  shown  that  tha 
roots  of  Aconitum  Napellus  contain,  besides  the  highly 
poisonous  aconitine,  an  almost  non-poisonous  isomeride — 
isaconitine  (this  Journal,  1893,  17.5).  These  alkaloids  are 
evidently  intimately  related,  as  both  furnish  acouine  and 
benzoic  acid  on  hydrolysis.  The  authors  now  show  that 
when  an  aqueous  solution  of  aconitine  hydrobromide  (m.p. 
163°)  is  heated,  change  very  gradually  takes  place,  the 
isomeric  isaconitine  hydrobromide  (m.p.  282"^)  being  pro- 
duced. The  change  is  facilitated  by  the  addition  of  a  small 
(1 — 2  per  cent.)  of  hydrogen  bromide,  but  is  not  assisted 
if  sufficient  is  present  to  induce  hydroij'sis  of  a  large 
proportion  of  aconitine.  The  isaconitine  was  identified 
not  only  by  the  high  melting  point  of  its  salts,  but  also  by 
the  formation  and  analysis  of  the  characteristic  auchlorisaco- 
nitine.  No  similar  change  could  be  detected  in  the  case  of 
aconitine  nitrate,  either  when  neutral  or  acid  solution  was 
used,  nor  could  the  conversion  be  effected  by  heating 
aconitine  with  glacial  acetic  acid,  although  in  this  case 
anhydraconitine  is  produced  if  the  heating  be  continued 
during  18  hours  at  120'.  Aconitine  may  be  dissolved 
in  concentrated  sulphuric  acid,  and  the  solution  gently 
heated  without  the  conversion  into  isaconitine  taking 
place  ;  nor  does  aconitine  sulphate  undergo  conversion  into 
the  isomeride  when  it  is  heated  many  hours  in  contact  with 
very  dilute  sulphuric  acid.  No  isaconitine  seems  to  be 
produced  during  the  hydrolysis  of  aconitine  by  cold  soda 
solution.  The  authors  are  making  further  experiments  in 
the  hope  of  gaining  information  with  regard  to  the 
mecliauism  of  the  conversion  of  aconitine  hydrobromide 
into  isaconitine  hydromide. 


The  Essential  Oil  of  Hops.     Preliminary  Notice.     A.  C. 
Chapman.     Proc.  Chem.  Soc.  1893,  177. 

ABOrx  80  kilos,  of  hops,  some  of  which  had  been  grown 
in  Burgu::dy,  some  in  Alsace,  and  the  remainder  in  Kent 
and  Sussex,  were  submitted  to  steam  distillation  in  quantities 
of  about  1  kilo,  at  a  time. 

When  the  greater  part  of  the  oil  had  been  prepared  the 
author  was  compelled,  owing  to  pressure  of  other  work,  to 
discontinue  its  examination,  and  it  was  placed  aside  in  a 
well-stoppered  bottle,  which  it  filled ;  at  the  end  of  about 
10  or  11  months  the  remainder  of  the  oil  (about  30  cc.) 
was  prepared,  and  the  whole  was  then  twice  steam-distilled 
to  free  it  from  resin;  about  140  cc.  were  obtained.  On 
submitting  the  oil  to  distillation  it  commenced  to  boil  at 
170~,  the  thermometer  rapidl}'  rising  to  230°,  the  greater 
part  distilling  over  between  230°  and  270'.  After  several 
fractionations,  finally  over  sodium,  about  40  cc.  of  oil  were 
obtained,  boiling  between  256°  and  261°   (uncorr.).     This 
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was  found  on  examination  to  be  a  sesquiterpene,  three 
combustions  giving  numbei-s  closely  agreeing  with  those 
required  by  the  formula  CijH^^. 

Another  freshly  distilled  sample  of  hop  oil  which  was 
examined  soon  after  its  preparation  was  found  to  boil  at 
much  lower  temperatures,  and  consisted  of  lov.er  boiling 
point  terpenes,  together  with  an  oxygenated  constituent, 
and  contained  but  little  of  the  sesquiterpene. 


PATENTS. 


Improvements  in  Piirifj/ing  Saccharine.  J.  Y.  Johnson, 
London.  From  Dr.  F.  von  Heyden,  Xachfolger,  Rade- 
beul,  Germany.  Eng.  Pat.  10,769,  June  1,  1893. 
A  CONCENTRA.TED  solution  of  the  crude  substance,  which 
consists  of  a  mixture  of  para-sulphamine-benzoic  acid  and 
o-benzoyl-sulphonic  imide  (pure  saccharine)  is  neutralised 
with  a  carbonate  of  any  of  the  alkalis  or  alkaline  earths, 
when  the  para-sulphamine-benzoic  acid  salt  of  the  base 
employed  crystallises  out,  leaving  the  saccharine  salt  in 
solution,  from  which  solution,  by  neutralising  with  acid, 
pure  saccharine  is  obtained. — J.  G.  W. 


Mamtfacture  of  Aluminium  Tannico-  Tartaricivn.  J. 
Wetter,  London.  From  J.  D.  Riedel,  Berlin,  Germany. 
Eng.  Pat.  11,379,  June  9,  1893. 

Whex  an  aluminium  salt  is  treated  with  tannic  acid  in 
dilute  solution,  sodium  acetate  being  added  to  neutralise 
the  liberated  inorganic  acids,  a  grey,  insoluble,  basic 
aluminium  tannate  results,  which  has  the  formula — 

If  this  be  treated  with  a  solution  of  tartaric  acid  in  the 
proportion  of  two  molecules  of  the  aoid  to  one  molecule 
of  the  basic  salt,  and  the  resulting  solution  evaporated,  a 
double  tannate  and  tartrate  of  aluminium  is  obtained,  to 
which  the  names  "Aluminium  tannico  fai-taricum"  and 
"  Tanmil "  are  given.  It  is  a  yellowish  white,  crystalline 
powder  with  a  strongly  astringent  taste,  is  soluble  in  water 
asd  has  the  formula — 

AL  '\-   +  6  aq. 

The  combined  therapeutic  effects  of  its  components  are 
claimed  for  this  compound. — J.  G.  W. 


Improvements  in  the  Manufacture  of  Spermine  ;  that  is  to 
say,  that  Form  of  Spermine  which  is  represented  by 
C^U^f^IV^.  W.  Majert,  Berlin,  Germany.  Eng.  Pat. 
15,404,*  September  29,  1890.  See  also  this  Journal. 
1891, 791. 

The  author  has  amended  the  title  of  his  patent,  apparently 
now  considerirg  the  formula  of  spermine  as  CoHjN,  and 
that  of  piperazine  as  04115^X0. — J.  G.  W. 


Improvements  in  the  Manufacture  of  Piperazine  or  a  Form 
of  Spermine  represented  by  C^HiqX...  W.  Majert, 
Berlin,  Germany.  Eng.  Pat.  11,957,*  July  14,  1891. 
See  also  this  Journal,  1892,  773. 

See  preceding  abstract. — J.  G.  W. 


Improvements  in  the  Production  of  Pyrazolone  Derivatives. 
O.  Imray,  Loudon.  From  The  Farbwerke,  vormals 
Melster,  Lucius,  and  Briining,  Hoechst-am-Main,  Ger- 
many. Eng.  Pat.  14,716,  August  15,  1S92.  See  also  this 
Journal,  18S3,  288. 

Ethoxy-phenyi.hydrazixe  when  treated  with  acetone 
diearboxyhc  acid  in  the  presence  of  hydrochloric  acid  yields 
^-ethoxy-phenyl-pyrazolone  carbonic  acid,  a  crystalline 
body,  melting  at   164'  C.  with  decomposition  at  the  same 


time  into   carbonic   anhj'dride  and  p-ethoxj-phenyl-methyl~ 
pyrazolone,  in  accordance  with  the  equation — 

CHjO.Cgllj.X-X  =  COo  +  ClIiO.Cell^.X-N 

I       il  ■  '  I       II 


CO    C.CIL.COoH 

CO    C.CH, 

\/ 

\/ 

Clh 

CIL 

p-Ethoxy-antipyrine  (see  also  this  Journal,  1893,  371) 
is  prepared  by  heating  jj-ethoxy-phenyl-methyl-pjrazolone- 
caibonic  acid  with  methyl  alcohol  and  iodide  to  100'  C, 
distilling  off  the  alcohol,  and  heating  the  residue  to  170'  to- 
drive  off  the  COj.  The  residue  is  then  extracted  with  water 
and  the  solution  made  alkaline  with  soda-l^-e  and  shakeu 
up  with  benzene.  The  benzene  solution,  on  evaporation, 
leaves  ;)-ethoxy-autipyrine,  which  is  purified  bj-  recrj-stal- 
lisation  from  ethyl  acetate. 

p-Ethoxy-homo-antipyrine  may  be  prepared  fromi 
either  /j-ethoxj'-phenyl-methyl-pyrazolone  carbonic  acid  or 
p-ethoxy-pheuyl-methyl-pyrazolone  by  heating  with  ethyl 
alcohol  and  iodide,  and  subsequently  treating  as  in  the 
preparation  of  the  preceding  compound,  save  that,  in  the 
latter  case,  the  residue  does  not  require  heating  to  drive  off' 
the  CO.,.  It  is  a  crystalline  body,  melting  at  121° — 122'  C, 
is  readily  soluble  in  water  and  alcohol,  forms  a  greeu 
nitroso-ccmpound,  and  in  aqueous  solution  gives  a  dark  red 
coloration  with  ferric  chloride. 

p-Ethoxy-phenyl-methyl-ethyl-pyrazolone  separates  in  a 
crystalline  form  whenethyl-aceto-acetic  ester  and /)-etaoxy- 
phenyl-hydrazine  are  heated  to  130'  C.  and  the  product 
poured  while  warm  into  ether.  After  recrystallisation  from 
dilute  alcohol  it  melts  at  132' C,  is  easily  soluble  in  alcohol, 
ethyl  acetate,  dilute  acids,  and  alkalis,  but  difficultly  so  in 
ether  and  water. 

p-Ethoxy-ethyl-antipyrine  is  formed  by  methylating 
;)-ethoxy-phenyl-methyl-etliyl  pyrazolone  and  treating  the 
product  as  in  the  case  of  /)-ethoxy-antipyrine.  It  has  a 
melting-point  of  105° — 106'  C,  is  easily  soluble  in  alcohol 
and  dilute  acids,  with  difficulty  so  in  cold  water  and  ether, 
and  insoluble  in  alkalis. — J.  G.  W. 


The  Manufacture  or  Production  of  New  Bases  and  Salts 
thereof,  containing  Sulphur,  from  Dithiobiurets.  H.  E. 
Xewton,  London.  From  The  Farbenfabriken,  vormals 
F.  Bayer  and  Co.,  Elberfeld,  Germany.  Eng.  Pat.  14,881, 
August  17,  1S92. 

Whex  dithiobiurets  of  the  general  formula  KCvjHjXaSj  are 
treated  with  oxidising  agents,  in  alkaline,  neutral,  or  acid 
solution,  new  basic  disulphidcs  or  "  thiurets"  are  produced, 
Avhich  have  the  general  formula  RC.jHoXgS.,.  Several  of 
these  derivatives  have  been  obtained  from  dithiobiurets  of 
both  the  benzene  and  naphthalene  series.  Alkylhydroxy- 
thiurets  of  the  general  formula  Pi'ORCoILXaSo  (such  a.>! 
ethoxythiuret)  have  been  obtained  by  oxidising  alkyi- 
hydroxyphenyldithiobiurets  in  the  same  waj-.  When  an 
acid  is  employed  in  effecting  the  oxidation,  or  is  formed 
during  the  oxidation,  ihe  base  is  liberated  by  treating  thu 
resulting  thiuret  salts  with  dilute  alkalis. 

Tltiuret,  the  derivative  of  a-phenyldithiobiuret,  forms 
brilliant  yellow  crystals,  melting  at  146'  C.  with  decom- 
position, and  is  readily  soluble  in  cold,  strong  alcohol. 

Para-methylthiuret,  the  thiuret  of  paratolyidithiobiuret, 
crystallises  from  alcohol  in  pale  yellow,  prismatic  crystals, 
melting  at  101°  C. 

Ortho-mcthyllhiuret,  formed  from  orthotolyldithiobiuret, 
occurs  as  light  grey  crystals,  readilj-  soluble  in  alcohol,  and 
melting  at  87°  C. 

Dimethylthiuret,  the  thiuret  of  metaxylyldithiobiuret, 
melts  at  90°. 

All  these  thiurets  readily  form  salts  with  inorganic  acids, 
including  boric  acid,  and  also  with  organic  acids,  such  as 
phenolsulphcnic,  salicylic,  and  ortho-cresotiuic. 

p-elhoxythiiiret  hydrochloride  forms  needles  of  a  greyish 
colour,  melting  at  156°.  The  a-naphthyl  derivative  of 
thiuret  melts  at  238',  and  forms  a  yellowish-green  hydro- 
chloride and  also  a  hydri-iodide. 

The  inventors  claim  that  these  thiurets  are  capable  of 
being  emploj-ed  medicinally,  or  as  disinfectants. — J.  G.  W. 
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The  Manufacture  of  Iodine  Compounds  from  Phenols  or 
Carboxylic  Acids  thereof.  II.  K.  Xcwton,  London. 
From  The  I'arbuiifubrikeii,  voriimls  F.  Hayer  and  Co., 
p]lberft'lil,  Germany.  Fug.  I'at.  10,112,  September  8, 
1892. 

lonixK  derivatives  of  plienols  and  carboxylic  acids  thereof, 
in  v.diich  the  iodine  takes  the  place  of  tlie  hydrogen  atom  of 
the  hydroxyl  group,  have  been  describeil  in  previous 
patents  (see"  this  Journal,  IH'JO,  412  ;  and  1892,  370).  The 
present  invention  is  of  tri-iodo-derivatives  whicli  contain  a 
hydroxyl  group,  the  iodine  taking  the  place  of  three 
hydrogen  atoms  of  the  ben/ene  nucleus,  with  simultaneous 
separation  of  carbonic  anhydride  from  the  carboxyl  group. 
The  method  of  prei)aration  consists  in  dissolving  molecular 
proportions  of  the  phenol  and  sodium  carbonate  in  a  large 
quantity-  of  water  and  treating  gradually  with  the  requisite 
amount  of  iodine  dissolved  in  potassium  iodide. 

The  tri-iodo-dcrivative  of  metacresotinic  acid  has  the 
formula — 

/CH3 
C0HI3  < 

\0H 

is  easily  soluble  in  ether,  benzene,  and  chloroform,  but 
with  difficulty  in  alcoliol.  It  melts  at  121-5^  C.  The  tri- 
iodide  of  o-cresotinic  acid  melts  at  60 -.j^,  whilst  that  from 
;)-cresotinic  acid  melts  at  b7\  Both  compounds  are  easily 
soluble  in  alcoliol,  ether,  benzene,  and  chloroform.  Salicylic 
acid  yields  tri-iodophenol,  melting  at  156"  C. 

It  is  claimed  that  these  products  may  be  used  for  phar- 
maceutical purposes  other  than  those  far  which  the  former 
products  were  applicable. — J.  G.  W. 


Improvementx  in  the  Manufacture  of  Chloro-para-oxy- 
benzoic  Acids.  B.  Willcox,  London.  From  Dr.  F.  von 
Heyden,  Naehfolger,  Radebeul,  Germany.  Eng.  Pat. 
17,147,  September  26,  1892. 

Contrary  to  the  statement  of  Peltzer  (Annalen,  146,  285), 
the  inventor  finds  that  free  p-oxybenzoic  acid  can  be  easily 
converted  by  chlorine,  first  into  monochloroparahydroxy- 
benzoic  acid  and  then  into  dichloroparahydroxybenzoic  acid, 
with  a  yield  almost  e(iual  to  the  theoretical  amount.  A 
mixture  of  /3-hydroxy benzoic  acid  and  acetic  acid  is  treated 
with  chlorine,  or  chlorine-yielding  materials  such  as  hydro- 
chloric acid  and  potassium  chlorate,  so  that  the  amounts  of 
p-hydrox3'benzoic  acid  and  chlorine  are  in  molecular 
proportion.  On  diluting  the  resulting  solution  a  crystalline 
mass  of  monochloroparahydroxybenzoic  acid  is  formed. 
The  dichloro-acid  is  produced  by  doubling  the  proportion  of 
chlorine  employed. 

These  chloroparahydroxybenzoic  acids  are  applicable  to 
the  preparation  of  catechol  and  pyrogaUol  in  the  same  way 
as  are  the  similar  bromo-acids  (this  Journal,  1892,  369). 

—J.  G.  W. 


A  New  or  Improved  Maruifaciure  of  Double  Salts  con- 
taining Fluorine  and  an  always  Constant  Amount  of 
Antimony.  W.  P.  Thompson,  Liverpool.  F>om  T. 
Mayer,  Feuerbach,  Germany.  Eng.  Pat.  17,228,  Sep- 
tember 27,  1892. 

This  is  a  process  for  preparing  compounds  of  antimony 
fluoride  and  alkaline  sulphates  having  the  general  formula 
28bF3.M2S04,  and  containing  a  larger  amount  of  antimony 
than  any  similar  double  salt  hitherto  known. 

Antimony  oxide  is  dissolved  in  hydrofiuoric  acid  or  in 
hydrofluoric  acid  and  33  per  cent,  hydrochloric  acid,  and 
then  the  requisite  quantity  of  alkaline  sulphate  stirred  into 
the  warmed  solution.  On  cooling  it,  the  double  salts 
crystallise  out,  but  more  readily  and  in  finer  crystals  from 
the  solution  containing  hydrochloric  acid. 

The  potassium  and  ammonium  salts  are  verj"  soluble  in 
water  and  are  permanent.  The  sodium  salt  could  not  be 
obtained  in  the  crystalline  state.  —J.  G.  W. 


Improvenienls  in  the  Method  of  Closing  and  in  the 
(Construction  of  lieceptacles  for  the  Reception  of  Chloride 
of  Ethyl  or  Methyl  or  other  Similar  Liquid.  J.  \V. 
Mackenzie,  London.  From  Dr.  J.  Hengue,  Paris,  France. 
Eng.  Pat.  12,037,  June  19,  1893. 

Tuts  invention  consists  of  a  stopper  for  tightly  closing 
receptacles  for  very  volatile  licjuids,  which  will  allow  a  fine 
jet  of  liquid  to  be  obtained  when  desired.  It  is  composed 
of  a  glass  tube  having  a  capillary  bore  opening  out  into  a 
cup  at  the  lower  end,  which  cup  is  covered  with  a  bit  of 
cloth  for  filtering  any  liquid  that  has  to  pass  up  the  tube. 
The  tube  is  encased  in  a  metallic  covering,  which  screws 
into  the  receptacle.  The  upper  end  of  the  tube  is  closed 
by  a  cap,  packed  with  rubber,  which  screws  on  to  the  metal 
casing. — J.  G.  W. 


Addendoi. — This  Journal,  1893,  707,  col.  2,  line  14  from 
top,  after  authors'  names,  insert  Ber.  1893,  26    "77 — 784. 


XXI.-PHOTOaMPHIC  MATERIALS  AND 
PROCESSES. 

Photographic  Applications  of  Cobaltic  Salts.  A.  and  L. 
Lumiere.  Comptes  rend.  116,  1361. 
Peroxide  of  cobalt  (hydrate)  is  precipitated  by  the  addition 
of  sodium  peroxide  to  a  solution  of  a  cobaltous  salt ;  the 
precipitate  after  thorough  washing  is  digested  with  a 
saturated  solution  of  oxalic  acid  in  the  cold.  A  green 
solution  of  a  very  unstable,  i.e.,  photosensitive,  oxalate  is 
thus  obtained.  Paper  coated  with  gelatin  is  impregnated 
with  this  solution  and  dried  in  a  dark  room.  This  paper 
when  suitably  exposed  gives  a  negative  image  owing  to 
reduction  of  the  cobaltic  salt;  the  image  is  fixed  by  reaction 
with  potassium  ferricyanide  (5  per  cent,  solution),  and  the 
unattacked  cobaltic  salt  removed  by  copious  washing.  The 
image  thus  produced  is  of  a  pale  reddish  tone  and  gives 
satisfactory  effects  on  conversion  into  sulphide.  Further 
investigation  of  the  process  is  promised.— C.  F.  C. 


PATENT. 


Improvements  in  Photographic  Developing  Solutions.  K. 
G.  Williams,  Manchester.  Eng.  Pat.  17,766,  October  5. 
1892. 

EosoLic  acid,  in  the  form  of  either  of  its  compounds  with 
the  alkaline  metals,  is  mixed  with  the  developing  solution  in 
the  proportion  of  25  parts  of  a  1  per  cent,  solution  to 
250  parts  of  developer,  and  it  is  claimed  that  its  use 
enables  development  to  be  carried  on  in  gaslight  or  in 
imperfectly  light-tight  dark  rooms  without  risk  of  fogging. 
The  plate  becomes  stained,  but  this  stain  may  be  removed 
by  successive  treatment,  after  fixing,  with  alum  solution,  a 
very  weak  solution  of  sodium  carbonate,  and,  finally,  alum 
solution  again. 

Phenolphthalein  or  any  other  suitable  yellow  or  red 
colouring  matter  which  is  soluble  in  alkalis,  and  does  not 
dye  the  film,  may  be  used  instead  of  rosolic  acid. — J.  G.  W. 
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XXII.-EXPLOSIYES,  MATCHES.  Etc. 

PATENTS. 

Improvements  in  or  Connected  u-ith  Ships'  Bochets,  Signal 
Liiflits,  lioman  Candles,  and  other  Fireworks.  G. 
Pinder,  Newark,  Xottingham.  Eng.  Pat.  8l'2G,  April  24, 
189a. 

The  object  of  this  iovention  is  to  obviate  the  present 
somewhat  daDgerous  practice  of  placing  a  portion  of  the 
igniting  material  in  contact  with  the  composition  of  the 
rocket  or  signal  light.  lu  the  present  invention  this  is 
attained  bj'  allowing  the  ignition  to  first  take  plaoe  in  a 
supplementary  tube  outside,  and  attached  to,  the  rocket  or 
signal  light,  with  which  it  communicates  by  a  time  fuse. 
The  specification  is  accompanied  by  six  figures,  which 
illustrate  the  adjustment  and  working  of  the  rocket. 

— W.  M. 


Improvements  in  Lighting  Conwositions.  A.  Lange,  Xew 
\Veissensel,  near  Berlin,  Germany.  Eng.  Pat.  11,226, 
June  8,  1893. 

The  object  of  this  invention  is  to  produce  a  "  lighting 
composition  to  be  ignited  hy  friction  for  lighting  material 
which  is  not  very  inflammable."  The  composition  found  to 
answer  the  purpose  best  is — 

Parts. 

Chlorate  of  potash 2i 

White  phosphoriis 20 

Saudara?   20 

Gum  arable 100 

In  order  to  pro:luee  a  continuous  lighting  band,  the 
mixture  is  fastened  on  strips  of  paper  or  linen.  Ignition  is 
obtained  by  striking  a  hard  object  across  the  end  of  the 
band.— W.  M. 


similar  fashion,  so  that  the  capacity  of  the  stem  is  lessened 
iu  the  same  proportion  as  that  of  the  bulb,  and  consequently 
the  length  is  correspondingl3'  shortened.  Taking  these 
variations  into  account,  it  still  results  that  the  co-efficient 
of  expansion  of  the  glass  is  diminished  :  thus  observations 
made  with  a  green  glass  thermometer,  the  zero  point  of 
which  rose  26 '22',  indicated  that  if  the  co-efficient  before 
reheating  was  0' 00002 1.5.52,  afterwards  it  became  reduced 
to  0-00002096.— C.  P.  A.  W. 


Improvements  in  Pyrotechnical  Compositions  or  Fireworks. 

G.   Gillischewski,  Berlin,   Germany.     Eng.  Pat    11,073, 

June  6,  1893. 
This  invention  relates  to  a  composition  for  pyrotechnical 
purposes   in  which  finely-divided  aluminium  is   employed 
with  the  object  of  producing  brilliant  sparks. — W.  M. 


Improvements  in  and  relating  to  the  Manufacture  of 
Matches.  C.  M.  Bowman,  Lebanon,  Penusj^lvania, 
U.S.A.     Eng.  Pat.  12,168,  June  20,  1893. 

This  invention  "  relates  to  friction  matches,  and  has  for  its 
object  certain  improvements  in  the  manufacture  thereof, 
to  produce  them  economically,  greatly  reduce  the  cost  of 
tran?portation,  and  facilitate  their  use,  and  the  convenience 
of  handling  or  carrying  them  on  the  person  of  the 
consumer."  The  method  of  making  the  matches  consists 
in  "  feeding  paper  in  a  sheet,  puncturing  the  paper  longi- 
tudinally and  transversely  to  form  the  continuous  edges  and 
ends  of  the  match-splints,  and  depositing  fulminate  in 
drops  on  the  upper  surface  of  the  punctured  paper 
intermittent!}-,  before  separating  the  paper." — W.  M. 


XXIII.-AMLTTICAL  CHEMISTEY. 

APPABATUS,  ETC. 

Uimimition  of  the  Co-efficient  of  E.rpansion  of  Glass. 

L.  C.  Baudin.     Comptes  rend.  116,  971 — 97 J. 

"\\  HKx  a  thermometer  is  strong!  v  heated  so  as  to  re-boil  the 

mercury  in  it,  shrinkage   of  the  bulb   usually  takes   place, 

so  that  the  zero  point  rises.     The  stem  is  also  affected  in 


A   New  Apparatus,  for  Measuring   the   Strength   of  Per- 
fumes.    E.  Mesnard.     Comptes  rend.  116,  H6 1 — 1464. 

The  method  is  based  on  two  reactions  : — 

(1.)  A  certain  quantity  of  vapour  of  terebentene  mixed 
with  a  definite  volume  of  air  is  able  to  prevent  the  phos- 
phorence  which  phosphorus  exposed  to  air  always  exhibits. 

(2.)  A  mixture  of  vapour  of  terebentene  and  any 
perfume  may  be  obtained  such  that  the  mixture  may  be 
said  to  possess  a  neutral  odour,  i.e.,  a  small  addition  of  either 
body  causes  the  predominance  of  its  own  distinctive 
odour. 

The  apparatus  used  consists  of  a  balloon  of  blackened 
glass,  in  the  interior  of  which  is  suspended  a  fragment  of 
starch  rendered  phosphorescent  by  being  dipped  in  a 
solution  of  phosphorus  in  carbon  bisulphide.  A  tube  is 
provided  for  viewing  this.  A  second  vessel  consists  of  a 
bell  glass  resting  on  a  dish  of  mercury,  and  of  about  10 
litres  capacity ;  it  is  thus  of  sufficient  capacity  to  contain 
a  plant  or  bouquet  of  flowers. 

The  air  under  the  bell  glass  being  well  mixed  by  the  aid 
of  a  suitable  apparatus,  air  charged  with  essence  of  tere- 
bentene is  introduced  until  the  odour  has  become  neutral. 
The  amount  of  terebentene  is  measured  bj-  the  amount  of 
air  from  the  bell  glass  necessary  to  extinguish  the 
phosphorescence. 

The  apparatus  for  measuring  the  very  small  quantities  of 
essences  is  composed  of  two  plano-convex  lenses  of  very 
large  curvature,  which  produce  Newton's  rings  when 
brought  into  contact.  A  drop  of  essence  between  these 
two  glasses  will  produce  a  circle  of  a  certain  diameter,  of 
which  the  cubical  contents  are  easily  calculated.  The 
instrument  the  author  used  gave  with  1  cubic  millimetre  a 
circle  of  20  mm.  diameter. 

Some  essences  act  like  terebentene  in  extinguishing  the 
phosphorescence,  but  most  have  no  such  action. 

The  iutensity  of  perfumes  is  not  in  all  cases  found  to  be 
the  same  for  each  cubic  millimetre,  when  the  amount  used 
in  a  test  is  varied. 

For  some  scents  (essence  of  roses,  Ylang-Ylang,  Xeroly) 
the  intensity-  was  most  marked  when  the  test  quantity-  was 
least  ;  for  others  (geranium,  &c.)  the  converse  holds 
good. — -A.  L.  S. 


PATENT. 


An  Oil-testing  Apparatus  for  Ascertaining  the  Friciional 
Co-efficie)it  of  Oils  and  I''ats.  G.  Thomas,  Manchester. 
From  A.  Stauber,  Leipzig.  Ecg.  Pat.  15,270,  August  25, 
1892. 

The  patented  apparatus,  two  views  of  which  are  given  in  a 
drawing,  consists  of  a  flanged  disc  wheel  supported  on  a 
horizontal  shaft  and  driven  by  pulleys  so  as  to  revolve  in 
a  vertical  plane.  The  flange  of  the  wheel  forms  an  annular 
groove,  into  which  the  lubricant  to  be  tested  is  poured. 
Into  the  same  groove  is  fitted  a  brake,  which  is  carried 
round  for  a  certain  distance  with  the  wheel  when  the 
apparatus  is  set  in  motion,  and  the  frictional  resistance  of 
the  oil  is  measured  by  this  distance.  This  is  automatically 
indicated  by  a  pointer  connected  with  the  brate.-— J.  L. 
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INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Eslimnltan  of  MdrKjancsc   bj  O.ridimetric  Methods. 
A.  Caiiiot.     Couiptus  rend.  116,  11575 — 1378. 

TiiK  author  has  deteriniiUMl  the  conditions  under  which 
manganese  may  be  precipitated  from  sohitions  of  its  salts 
as  a  peroxide  of  definite  composition,  in  a  condition  there- 
fore perinittinfj  exact  estimation  by  the  various  oxidimetric 
tnethoJs  avaihible. 

The  most  satisfactory  process  consists  in  adding  hj'drogen 
peroxide  to  the  solution,  then  ammonia  in  excess,  followed 
by  boiling  for  a  few  minutes.  The  precipitate  obtained  is 
of  constant  composition,  viz.,  SMnOj.MnO.  One  or  two 
«pecial  variations  are  to  be  noted,  viz. :  — (1.)  In  presence  of 
much  ammoniacal  salt  the  peroxide  must  be  added  in 
•excess.  (2.)  lu  presence  of  salts  of  copper,  zinc,  nickel, 
and  cobalt  it  is  necessary  to  redissolve  the  preiipitate  in 
A'ery  dilute  nitric  acid  with  addition  of  hydrogen  peroxide, 
.•and  repeat  the  precipitation  as  above.  A  third  similar 
treatment  may  be  necessar}'  in  presence  of  relatively  large 
quantities  of  copper,  zinc,  and  nickel  salts,  and  even  further 
treatment  in  presence  of  cobalt.  (3.)  If  iron  salt  is  present 
dn  quantity  it  is  better  to  eliminate  it  by  a  preliminary  preci- 
pitation of  the  manganese,  which  may  be  conveniently  effected 
by  solution  of  the  substance  in  strong  nitric  acid  and  adding 
potassium  chlorate  in  successive  small  quantities. 

The  manganese  may  abo  be  precipitated  as  the  oxide 
MngOi,  by  means  of  bromine  and  ammonia,  taking  care  to 
<ligest  for  some  time  with  bromine  in  the  nearly  neutral 
solution.  The  precipitate  requires  exhaustive  washing  with 
boiling  water.  The  author's  experience,  however,  leads 
him  to  give  preference  to  the  peroxide  method  of  precipita- 
tion as  above  described. — C.  F.  C. 


The  Determinntion  of  the  Salts  of  Iron  by  an  lodometric 
Method.  Edouard  Nihoul.  Kev.  des  Mines  et  de  la 
Met.     Eng.  and  Mining  J.  56  (1893),  83. 

This  method  is  founded  on  the  fact  that  ferric  salts  react 
with  potassium  iodide  in  presence  of  an  acid.  Hitherto 
quantitative  methods  makinff  use  of  this  reaction  have  not 
been  successful,  as  under  ordinary  conditions  the  reaction  is 
not  completed.  The  author's  modification  of  the  process 
<;onsists  in  conducting  the  reaction  by  healing  under  pressure 
and  eliminating  the  iodine  as  it  is  formed.  The  apparatus 
•consists  of  a  flask,  such  as  is  used  for  fractional  distillation ; 
it  is  closed  with  a  perforated  stopper  through  which  passes 
a  tube.  The  tube  outside  is  bifurcated,  and  one  of  the 
branches  communicates  with  a  carbonic  acid  generator, 
•while  the  other  serves  for  the  introduction  of  the  potassium 
iodide.  The  products  of  distillation  are  received  in  a 
Volhard  condenser  containing  a  solution  of  potassium 
iodide.  The  ferric  salt  is  introduced  into  the  flask  either  as 
a  solid  or  in  soiution.  Hydrochloric  acid  is  added  and  heat 
applied  if  needful.  The  apparatus  is  then  cleared  of  all 
■contained  air  by  a  current  of  carbonic  acid.  When  all  the 
air  is  expelled,  a  small  excess  of  a  moderately  concentrated 
solution  of  potassium  iodide  is  introduced  by  means  of  a 
small  pipette.  The  contents  of  the  flask  are  heated  to 
ebullition,  and  a  slight  current  of  carbonic  acid  is  introduced 
all  the  time.  After  ten  or  fifteen  minutes  almost  the  whole 
of  the  iodine  will  have  been  expelled,  and  condensed  in  the 
Tolhard  condenser.  The  contents  of  the  flask  are  added 
to  the  distillate  and  the  iodine  is  determined  in  the  total 
liquid  by  a  solution  of  sodium  thiosulphate.  In  this  reaction 
0*4416  of  iron  corresponds  to  1  part  of  iodine.  Care  must 
be  taken  to  allow  the  contents  of  the  flask  to  cool  after  distil- 
lation, with  exclusion  of  air,  by  the  current  of  carbonic  acid. 
The  determination  should  be  made  rapidly,  so  as  to  prevent 
the  possible  return  of  a  part  of  the  ferrous  Baits  to  the  ferric 
state.  A  further  modification  of  the  process  is  required  if  it 
be  desired  to  avoid  adding  the  contents  of  the  flask  to  the 
contents  of  the  condensei-,  i.e.,  if  it  be  desired  to  expel  the 
whole  of  the  iodine  by  distillation.  This  can  be  affected  by 
I  adding  coucentrated  hydrochloric  acid  in  several  portions 
i  during  the  operation,  especially  at  its  end.  In  this  case 
the  excess  of  potassium  iodide  is  changed  into  chloride.     In 


usinfj  this  method  it  is  necessary  to  refrigerate  the  Volhard 
condenser  in  order  to  condense  the  vapours  of  chlorine 
rapidly.  Also  as  far  as  possible,  to  make  use  of  stoppers 
which  have  been  ustd  two  or  three  times,  as  the  action  of 
iodine  on  new  stoppers  causes  a  loss. 

The  ai>plicati()n  of  this  method  to  the  determination  of 
iron  in  ores  is  tims  described.  Dis.solve  from  03  grm.  to 
0-5  grm.  of  the  finely  powdered  ore,  in  the  I'ractional 
distillation  flask.,  with  25  cc.  of  concentrated  hydrochloric 
acid,  and  then  introduce  a  slow  current  of  gaseous  hydro- 
chloric acid,  heating  almost  to  ebullition  .so  as  to  keep  the 
acid  in  as  concentrated  a  form  as  possible.  After  solution 
is  completed,  the  apparatus  is  placed  in  connection  with  the 
Volhard  conden.ser,  and  a  current  of  carbonic  acid  gas 
introduced.  Pour  the  solution  of  potassium  iodide  in  slight 
excess  into  the  flask  and  heat  to  ebullition.  When  most  of 
the  iodine  has  been  expelled,  small  quantities  of  gaseous 
hydrochloric  acid  are  repeatedlj-  introduced  into  the  residue, 
and  when  all  the  iodine  is  thus  removed  it  is  determined  iu 
the  distillate  by  thiosulphate  solution. 

It  is  sometimes  useful  to  introduce  a  small  crystal  of 
potassium  iodide  into  the  flask  at  the  very  first,  as  the 
hydriodic  acid  thus  formed  considerably  facilitates  the 
solution  of  the  ore.  .Sometimes  even  the  whole  of  the 
potassium  iodide  may  be  introduced  at  the  first,  but  special 
care  must  be  taken  to  expel  all  the  air  preliminarily. 

If  the  iron  is  in  the  ferrous  state  or  partly  ferrous  and 
ferric,  the  ore  to  be  tested  is  dissolved  in  the  same  way  as 
described,  but  without  the  previous  addition  of  potassium 
iodide.  When  the  solution  is  complete,  some  crystals  of 
potassium  chlorate  or  permanganate  are  added,  and  while 
the  solution  is  maintained  at  ebullition,  a  current  of  hydro- 
chloric acid  is  introduced,  until  the  chlorine  has  entirely 
disappeared.  The  apparatus  is  then  swept  out  with  carbonic 
acid,  the  flask  reconnected  to  the  condenser,  and  the 
operation  completed  as  before. 

De  Koninck  has  recommended  the  substitution  of  hydri- 
odic acid  in  solution  for  potassium  iodide.  With  the 
reaction  the  iodine  is  not  retained  so  obstinately  in  the  flask, 
and  it  may  be  easily  expelled  at  the  end  of  a  few  minutes 
by  a  current  of  steam.  The  use  of  hydriodic  acid  also  has 
the  advantage  of  not  requiring  the  use  of  gaseous  hydro- 
chloric acid  in  the  solution  of  the  ore,  that  is,  if  the  iron  is 
in  the  ferric  state. 


Detennination  of  Phosphoric   Acid.     A.  Yilliers   and    F. 
Borg.     Comptes  rend.  116,  989 — 993. 

Ix  order  to  get  exact  determinations  by  the  molybdic 
process  particular  conditions  must  be  observed.  The 
authors  lay  down  the  following  rules.  In  the  absence  of 
alumina  and  iron,  for  every  decigrm.  of  phosphoric  acid 
about  100  CCS.  of  molybdic  solution  should  be  used ;  this 
liquor  is  made  by  dissolving  150  grms.  of  ammonium 
molybdate  in  slightly  warm  water,  making  up  to  a  litre  with 
cold  water,  and  pouringjnto  a  litre  of  nitric  acid  of  sp.  gr.  1-2. 
The  precipitation  should  be  effected  at  a  temperature  below 
15^  C,  as  at  higher  temperatures  the  precipitate  is  very 
fine, 'and  readily  passes  through  filters.  The  reagent  should 
be  gently  poured  down  the  sides  of  the  containing  vessel 
and  the  mixture  not  agitated  for  some  two  hours.  With 
pure  sodium  phosphate  the  precipitation  is  complete  in  four 
hours ;  various  salts,  notably  potassium  salts,  if  present, 
slacken  the  reaction,  which,  however,  is  complete  after  a 
longer  digestion  in  the  cold  (24  to  48  hours),  or  after  four 
hours  at  40^.  The  precipitate  is  washed  by  decantation 
and  filtration  with  water  containing  one-twentieth  of  the 
molybdic  liquor  (with  pure  water  it  is  apt  to  jiass  through 
the  filter),  and  is  then  weighed  after  6  Lours  drying.  Under 
these  conditions  the  precipitate  has  strictly  the  composition 
PO5,  24MoO;i,  3XHjO,  3110,  one  part  containing  0-03728 
parts  of  PO5. 

In  presence  of  aluminium  and  iron  the  precipitate  is  apt 
to  contain  perceptible  quantities  of  these  metals  sufficient  to 
increase  the  weight  of  the  precipitate  by  3  or  4  per  cent,  of 
its  true  value.  To  eliminate  these,  the  precipitate  obtained 
as  before  is  not  collected  on  a  filter,  but  is  simply  dissolved 
in  ammonia,  treated  with  tartaric  acid,  rendered  alkaline 
with  ammonia  if  requisite,  and  precipitated  by  maguesia  as 
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usual.  Or  the  ammonicul  solution  is  reprecipitated  by 
nitric  acid,  whereby  much  of  the  alumina  and  iron 
originally  present  is  removed ;  the  weight  of  the  precipitate 
is  still  about  1  per  cent,  too  high. — C.  1\.  A.  W. 


The  VolaHUly  oj  Stannic  Chloride.     T.  M.  Drown  and  G. 

F.  Eldridge.  Techn.  Quarterly,  5  [182],  136— 156. 
It  is  generally  accepted  that  tin  is  volatilised  on 
evaporating  solutions  of  stannic  chloride.  The  point  of 
dilution  at  which  the  risk  of  thus  incurring  loss  disappears 
hai«  not  previoush-  been  ascertained,  to  the  detriment  of 
analytical  knowledge.  la  undertaking  the  present  investi- 
gation the  authors  found  it  uecessary,  in  view  of  the  large 
nuii'ber  of  determinations  of  tin  which  it  involved,  to  adopt  a 
standard  method  of  estimation.  That  decided  upon  con- 
sisted in  adding  0'2 — 0-3  grm.  of  powdered  zinc  to  the 
solution  of  tin,  which  should  have  a  volume  of  about  3  cc, 
and  thus  precipitating  the  tin  as  metal;  40  cc.  of  hydro- 
chloric acid  (sp.  gr.  1"2)  were  then  added  and  the  stannous 
chloride  formed,  estimated  by  the  addition  of  ferric  chloride 
in  slight  excess,  followed  by  titration  of  the  resulting  ferrous 
chloride  with  bichromate  solution.  The  method  is  fairly 
accurate. 

The  stannic  chloride  used  in  the  experiments  was 
prepared  by  dissolving  tin  in  hydrochloric  acid,  oxidising 
by  means  of  chlorine  and  evaporating  off  excess  of  chlorine 
and  the  bulk  of  the  hydrochloric  acid.  The  vessel  in  which 
known  quantities  of  stannic  chloride  were  heated  to  determine 
the  loss  by  volatilisation  was  a  round-bottomed  flask  of 
200  cc.  capacity  immersed  to  its  neck  in  a  bath  of  petroleum 
oil  of  high  boiling;  point.  The  results  obtained  are  recorded 
in  numerous  tables  and  are  also  illustrated  by  curves.  They 
may  be  stated  as  follows  : — 

(1.)  An  acid  concentrated  solution  of  stannic  chloride 
(l'4716grms.  of  tin  in  10  cc.  and  10  cc.  of  hydrochloric 
acid  sp.  gr.  1  •  12)  could  not  be  heated  for  1 5  minutes  to  100° 
C  without  the  loss  of  an  appreciable  amount  of  tin,  and  at 
higher  temperatures  the  loss  >^as  very  rapid. 

(2.)  An  acid  solution  of  stannic  chloride  containing  less 
than  half  the  amount  of  tin  mentioned  under  (1),  e.g., 
0-6379  grm.  in  10  cc,  and  10  cc.  of  hydrochloric  acid  of 
sp.  gr.  1  •  1'2  lost  no  tin  when  heated  to  100' — 110"  C,  until 
a  certain  amount  of  concentration  had  taken  place. 

(3.)  The  risk  of  loss  with  weaker  solutions  of  stannic 
chloride  was  still  less. 

(4.)  Much  free  hydrochloric  acid  favoured  the  volatilisation 
of  tin  both  at  high  and  low  temperatures,  but  no  volatilisation 
took  place  when  the  solution  contained  but  little  tin. 

<.5  )  The  limit  to  the  loss  of  tin  is  set  by  the  decompo- 
sition of  the  stannic-chloride  ;  the  stannic  hydrate  formed, 
being  fixed. 

(6.)  As  a  deduction  from  (5)  it  was  supposed,  and 
confirmed  by  experiment,  that  the  whole  of  the  tin  could 
be  volatilised  by  repeated  evaporation  with  hydrochloric 
acid ;  the  ease  and  rapidity  with  which  such  volatilisation 
could  be  effected  were  found  to  be  diminished  by  the 
presence  of  nitric  acid,  which  probably  tended  to  induce  an 
earlier  formation  of  hydrate. 

An  analytical  method  was  based  on  these  experiments. 
The  separation  of  lead  and  tin  can  be  effected  by  repeated 
evaporation  of  the  chlorides  of  the  two  metals  with  strong 
hydrochloric  acid,  the  lead  chloride  being  non-volatile  under 
these  conditions. — B.  B. 


A  Quantitative  Method  of  separating  Iodine  from  Chlorine 
and  Bromine.  D.  S.  Macnair.  Proc.  Chem.  Soc.  [127], 
1893,  181. 

The  method  is  based  on  the  fact  that  when  treated  with 
potassium  bichromate  and  concentrated  sulphuric  acid, 
silver  iodide  is  completely  converted  into  silver  iodate, 
whereas  silver  chloride  and  bromide  are  converted  into 
sulphate.  Two  portions  of  a  solution  containing  the  three 
halogens  are  precipitated  with  silver  nitrate :  the  one 
precipitate  is  weighed,  the  othpr  is  heated  with  the  oxidising 
mi.\ture,  and  the  resulting  iodate  is  then  reduced  by  means 


of  sulphurous  acid,  and  the  iodide  is  filtered  off  and  weighed. 
The  silver  originally  present  as  chloride  and  bromide  con- 
tained in  the  filtrate  from  the  iodide  is  precipitated  and 
weighed  as  chloride.  The  method  affords  very  accurate 
results. 

At  the  suggestion  of  Dr.  H.  E.  Armstrong,  the  author 
used  a  Gooch  crucible  asbestos  filter,  instead  of  paper,  and 
found  it  advantageous  both  as  regards  speed  and  accuracy,, 
as  it  is  not  necessary  to  use  two  portions  of  the  liquid  whea 
the  chlorine  and  bromine  are  to  be  determined ;  the 
precipitate  of  the  mixed  haloids  may  be  dried  at  120',, 
weighed,  and  then  treated  with  sulphuric  acid  and  potassium 
bichromate  as  usual,  along  with  the  asbestos  previously- 
used  in  filtering.  When  the  oxidation  is  finished,  the 
solution  is  diluted  and  sulphurous  acid  is  added  at  once,. 
witlioid  previously  filtering  off  the  asbe>tos,  which  is 
collected  along  with  the  silver  iodide.  The  weight  of  the 
asbestos  used  in  the  first  filtration  is  necessarily  deducted 
from  that  of  the  silver  iodide.  It  is  evident  that  this^ 
asbestos  might  be  removed  by  filtering  before  adding, 
fiulphurous  acid,  but  this  is  not  recommended,  as  silvcL 
iodate  is  apt  to  separate  out  during  the  filtration,  and  unless, 
this  be  completely  redissolved — no  easy  matter — before  the 
addition  of  sulphurous  acid,  it  will  escape  reduction,  and 
the  results  will  be  unreliable. 


The   Use   of  Sodium  Pero.vide  as   an  Analytical  Agent. 
J.  Clark.     Proc.  Chem.  Soc.  [127],  1893,  184. 

ExpEEiMEXTS  are  described  showing  that  the  sulphur  and 
arsenic  in  minerals  may  be  rendered  soluble  by  cautiously 
heating  the  powdered  substance  with  sodium  peroxide,  and 
that  the  peroxide  may,  in  like  manner,  be  used  in  estimating 
chromium  in  chrome  ores  and  chromium  alloys. 

An  ammoniacal  solution  af  the  peroxide  may  be  used  in 
separating  manganese  from  zinc,  nickel,  and  cobalt,  a  single 
precipitation  sufficing  in  the  case  of  zinc. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Notes   on    Oxycellulose   and  Bornesite.     E.   E.  Flint  and 
B.  ToUens.     Annalen,  272,  288. 

A.  O.rycellulose.  —  The  authors  have  prepared  further 
quantities  of  oxycellulose  from  pine  wood  by  oxidation  with 
nitric  acid  (this  Journal,  1892,  835).  Ultimate  analysis 
gave  the  following  results  :  C,  42  •  32  ;  H,  6  •  05.  The  product 
was  found  to  contain  no  methoxyl.  By  solution  in  sulphuric 
acid,  diluting,  and  boiling,  &c.,  the  author  failed  to  obtain 
dextrose  in  appreciable  (juantity.  The  only  positive  re- 
actions obtained  were  those  indicating  the  presence  of 
aldehydic  groups,  viz.,  boiling  Fehling's  solution  reduced 
and  violet  colour  with  fuchsin  sulphurous  acid. 

B.  Bornesite  or  Methyl  Inosite. — A  quantity  of  a  yellow 
crystalline  substance  separating  from  the  wash  waters  of  a 
caoutchouc  factory,  after  purification,  was  investigated,  with 
the  following  results: — Composition,  C,;Hii(_CH3)0g,  by 
ultimate  analysis  and  determination  of  methyl;  m.p.  199° — 
203";  specific  rotation  (a)^  =  +  31'16°.  Methyl  inosite 
is  therefore  a  constituent  of  certain  caoutchoucs. — C.  F.  C. 


Furfur  Alcohol  and  Derivatives.     L.  von  Wissell  aud 
B.  ToUens.     Annalen,  272,  291. 

The  well-known  reaction — 

2C3HA  +  KOH  =  C^HgOo  +  C5H3O3K 

Furturol.  Purfur         Potassium 

alcohol.      Pyromucate. 

carried  out  under  the  conditions  described  by  the  authors, 
gives  satisfactory  yields  of  both  the  alcohol  and  acid.  The 
former  is  easily  separated  by  distillation  in  a  current  of 
steam  at  140'  C.  Ths  pure  alcohol  is  found  to  give  no  red 
coloration  with  aniline  acetate.    It  is  extraordinarily  sensitive 
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to  acids,  by  which  it  is  rupidly  converted  into  resinous 
products.  The  folio  vinjj  derivutives  of  the  alcohol  have 
ibeen  investigated:  — 

Furfiiryl-iiufliyl     "^ 
Fiirfuryl-t  tliyl 
Furfin}'l-/(-p!()i  y\ 
i*"iirfu'yl  ainj  1 


■Ether. 


Furru  j'-Vnzoic 
Furt'urjl- icetic 


I"  Ester. 


-C.  F.  C. 


Ainidonaphlhid  Siilphonic  Acids.     F.  llcverdin  antl 

Ch.  de  la  llarpe.     Ber.  26,  1279. 

See  under  IV.,  page  74'J. 


Preliininarij    QiLitlitulire    Tests  Jar    Piirili/    of  Drinking 
Water.     F.  Wjatt.     Y.ug.  and  Mining  J.  189.3,  16?. 

Thkse  simple  tests  re<iuire  no  apparatus  that  is  rot  found  in 
every  household. 

First. — Pour  a  glassful  of  the  water  into  a  dtcanter,  cork 
it,  and  shake  it  up  violently  for  a  minute  or  two.  if  it 
develop  any  bad  smell  after  this  operation  the  water  may 
be  suspected  of  sewage  or  other  animal  contamination. 

Second. — Add  to  a  small  glassful  of  the  water  two  or 
<hree  drops  of  dilute  sulphuric  acid  and  stir.  Then  pour  in 
about  two  drops  of  a  weak  solution  of  permanganate  of 
potassium  or  sufficient  to  colour  it  a  faint  rose.  Cover 
^he  glass  with  a  saucer  and  leave  it  standing  for  10  minutes, 
when,  if  the  rose  colour  has  entirely  disappeared,  the  water 
is  probably  unwholesome  and  requires  to  be  investigated. 

Third. — Take  a  very  clean,  dry  glass  and  put  into  it  a 
few  drops  of  a  solution  of  nitrate  of  silver,  and  then  pour  in 
a  couple  of  ounces  of  the  water.  If  it  becomes  milky  add 
to  it  a  few  drops  of  dilute  nitric  acid.  If  the  milkiness  does 
not  now  nearly  all  clear  away  the  water  will  be  proved  to 
contain  much  chlorine,  and  unless  it  be  taken  from  some 
source  near  the  coast  or  near  to  salt  springs,  is  probably 
contaminated  with  sewage. 

Fourth. — Take  two  white  eight-ounce  bottles  with  well- 
iitting  stoppers  and  wash  them  thoroughly  clean.  Nearly 
iill  one  of  them  with  the  natural  water  and  the  other  with 
-the  water  after  boiling  it  for  30  minutes.  Now  put  into 
each  bottle  a  teasponnful  of  pure  white  granulated  sugar, 
•shake  them  until  the  sugar  dissolves,  and  then  place  them 
.side  by  side  at  a  temperature  of  about  80'  F.,  and  let  them 
stand  for  three  days.  If  the  unboiled  water  rapidly  cloud 
^p  and  show  a  marked  fermentation,  emitting  au  odour 
faintly  recalling  rancid  butter,  it  probably  contains  phos- 
phates, and  may  be  suspected  of  contamination  with 
«ewage.  If  the  boiled  water  show  any  signs  of  decom- 
position, the  suspicion  of  serious  contamination  will  be 
.^jonfirmed. 

Fifth. — Pour  a  small  quantity  of  the  water  into  a  white 
■eaucer  and  carefully  add  to  it  one  drop  of  ammonium  sul- 
phide. If  a  dark  colour  is  formed  which  immediately 
•disappears  on  the  addition  of  one  or  two  drops  of  pure 
hydrochloric  acid,  iron  salts  are  present.  If  the  dark 
^colour  does  not  disappear,  the  water  contains  other  and 
possiblj'  poisonous  metals,  and  should  at  once  be  rejected. 

If  any  or  all  of  the  first  four  of  these  rough  tests  be 
iloubtful  or  unfavourable  in  their  results,  they  will  render 
valuable  service,  if  only  by  pointing  to  the  necessity  for 
purifying  the  water  before  it  can  be  drunk  with  safetj-. 

How  this  purification  should  be  performed  is  a  matter 
apon  which  there  are  numerous  suggestions  and  much 
■difference  of  opinion ;  the  best  and  most  efficient  manner 
•of  doing  it  in  the  household  is  by  boiling  it  for  30  minutes. 
Dr.  Miquel,  of  Paris,  has  dispelled  all  doubt  upon  this 
subject  by  publishing  the  following  figures: — Bacteria  in 
«ach  cubic  centimetre  of  water,  at  GO'  F.,  460,800 ;  122"  F. 
for  1 0  minutes,  600 ;  140'  F.  for  10  minutes,  90  ;  158°  F. 
for  10  minutes,  89  ;  176'  F.  for  10  minutes,  63  ;  195°  F.  for 
10  minutes,  27  ;  212'  F.  for  20  minutes,  none.  This 
•evidence  is  too  striking  to  require  anj-  comment,  and  the 


author  statert  iu  conclusion  that,  if  after  it  is  boiled,  the 

water  be  first  cooled,  and  then  passed  thro.gh  an  ordinary 
charcoal  or  other  suitable  filter,  its  flat  and  uninviting  taste 
will  be  immediatelv  removed. 


ORGANIC  CHEMISTR Y.—  QUA NTITA TIVE. 

The  Detection  and  Estimation  of  Formaldehyde.    A.  Trillat. 
Comptes  rend.  116.  891—894. 

Br  the  action  of  formaldehyde  on  dimethylaniliue  tetra- 
methyldiamidodipheuylniethane  is  produced.  This  is  made 
the  basis  of  the  following  test  for  the  aldehyde  : — The 
substance  to  be  examined  is,  if  necessary,  dissolved  in  or 
extracted  with  water.  A  few  drops  of  dimethylaniline  are 
added  and  intimately  intermixed,  and  then  a  few  drops  of 
sulphuric  acid.  The  liquid  is  next  heated  for  half  an  hour 
on  the  water-bath,  after  which  it  is  rendered  alkaline  and 
boiled  to  expel  the  unchanged  dimethjlaniline.  The 
presence  of  formaldehyde  is  indicated  by  the  formation  of 
a  precipitate  of  the  diphenylmethane  compound,  which  is 
recognised  by  the  intense  blue  coloration  it  yields  on  treat- 
ment with  lead  dioxide  ond  acetic  acid. 

The  reaction  between  aniline  and  formaldehyde  may  also 
be  applied  to  the  detection  of  the  latter: — An  aqueous 
solution,  containing  3  grms.  of  aniline  per  litre,  is  prepared, 
and  20  cc.  of  it  added  to  a  similar  volume  of  the  solution  to 
be  tested,  which  must  be  neutralised  if  necessary.  Fornial- 
delnde  gives  under  these  conditions  a  white,  cloudy-  preci- 
pitate of  anhydroformaldehydaniline,  C5H5X  :  CHj,  on 
standing  for  a  few  hours.  tJuc  part  in  20,000  may  be  so 
detected,  but  in  order  to  do  this  the  test-liquid  must  be 
allowed  to  stand  for  several  days.  Acetaldehyde  gives  a 
similar  reaction. 

The  quantity  of  formaldehyde  present  in  commercial 
preparations  of  this  substance  may  be  approximately 
estimated  hy  collecting  the  precipitate  obtained  with  aniline 
on  a  tared  filter,  drying  at  40°,  and  weighing.  For  this 
purpose  1 — 4  cc,  according  to  the  amount  of  formaldehyde 
present,  of  the  neutral  solution  are  treated  with  a  slight 
excess  of  aniline  solution.  The  precipitate  formed,  after 
agitation,  settles  well,  and  after  48  hours'  repose  may  be 
filtered  off  without  difficult}-. 

It  has  been  proposed  to  determine  formaldehyde  by 
estimating  the  quantity  of  ammonia  required  for  its  trans- 
formation into  hexamethyleneamine,  this  being  in  one 
method  accomplished  by  adding  a  standard  solution  of 
ammonia  to  the  formaldehyde  solution  and  titrating  the 
excess  of  ammonia  with  sulphuric  acid.  But  the  fact  has 
been  overlooked  in  this  process  that  hexamethyleneamine 
has  a  distinctly  alkaline  reaction.  The  following  method 
is  more  accurate: — lOcc.  of  the  solution  to  be  tested  are 
placed  in  a  flask,  diluted  with  water,  and  treated  with  an 
excess  of  standard  ammonia  solution.  The  excess  is 
removed  by  a  current  of  steam  and  received  in  standard 
acid,  the  result  being  calculated  from  the  following  equa- 
tion :— 6CH0O  -t-  4XH,  =  (CH.)6N^  +  6H0O,  which  repre- 
sents the  reaction  which  occurs.  A  small  quantity  of 
hexamethyleneamine  is,  however,  carried  over  by  the  steam. 

— E.  B. 


Adulteration  of  Butler.     A.  Houzeau.     Comptes  rend.  116, 
952—956. 

A  TEST  fcr  margarine  or  vcgetaline  in  butter  may  be  based  on 
the  temperature  at  which  a  limpid  hot  alcoholic  solution  of 
the  material  under  examination,  begins  to  become  tarbid  on 
cooling,  as  compared  with  that  observed  with  a  sample  of 
genuine  butter  similarly  treated  side  by  side  with  the  first. 
Inasmuch  as  genuine  butters  of  various  districts,  or  even  from 
the  same  coa>s  at  various  times,  differ  considerably  as  regards 
their  "  temperatures  of  turbidity,"  a  previous  treatment  for 
"  unification "  is  requisite.  This  treatment  consists  in 
slowly  cooling  the  alcoholic  solution  in  a  chamber,  the 
temperature  of  which  is  not  allowed  to  fall  below  a  given 
limit,  and  filtering  the  fluid  in  the  chamber,  so  that  the 
funnel,  &c.  may  be  at  the  required  temperature.     The  less 
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soluble  ghcerides  are  thus  removed.  This  unification 
trdatment  requires  to  be  repeated  in  some  cases  at  a  some- 
what lower  temperature.  The  following  figures  indicate 
the  kind  of  results  obtained  :  — 

Tuvliii-ity  Temperature 
after  Second 
Unification. 

Pure  butter 4C°-0 

Same  with  C  per  cent,  of  margarine 43°'0 

Same  with  8  per  cent,  of  vcgetaline 41° '0 

On  testing  the  fats  left  after  evaporating  off  the  alcohol, 
for  "volatile  "  acids,  the  falsified  samples  give  lower  results 
tha'i  the  genuine  one;  thus,  18*3,  17'6,  and  16-2  cc.  of 
soda  were  used  on  titration  in  the  above  three  cases 
respectively. —  C.  E.  A.  W. 


Presence    in     Alcohol    of    Higher    Alcohols    and     other 
Impurities.     E.  Gossart.     Comptes  rend.  116,  797 — 800. 

The  author  finds  that  it  is  practicable  to  obtain  indications 
of  the  presence  in  alcohol  of  other  substances  by  noticing 
whether  drops  of  standard  liquids  of  known  composition 
fallino'  from  a  height  of  1  mm.  every  30  seconds  will  roll 
over  or  penetrate  into  the  liquid  tested  ;  the  principle 
involved  being  that  the  rolling  will  only  take  place  when 
the  two  fluids  are  qualitatively  alike  but  quantitatively" 
different  to  an  extent  net  exceeding  a  certain  small  limit. 
The  liquid  to  be  tested  is  arranged  in  a  containing  vessel 
holding  some  cubic  centimetres,  the  falling  liquid  being 
allowed  to  drop  on  to  its  meniscus  surface.  With  amjiic 
alcohol  as  impurity,  a  difference  of  about  five  thousandths 
between  the  composition  of  the  drop  and  that  of  the  meniscus 
stops  the  rolling.  Alcohol  of  25^  containing  six  thousandths 
of  amylic  alcohol  is  employed  as  a  reagent,  the  liquid  to  be 
tested  being  brought  to  25°  by  adding  the  exact  quantity  of 
water  necessary,  calculated  by  the  rule  that  n  cos.  of 
alcohol  of  X'  will  give  a  spirit  of  7i^'  when  diluted  to  X'  ecs. 
bv  addition  of  water.  "With  pure  alcohol  thus  diluted  no 
rolling  at  all  of  the  drops  is  noticed ;  if  it  contain  one 
thousandth  of  amylic  alcohc>l,  the  first  five  or  six  falling 
drops  will  roll,  but  subsequent  ones  will  not;  whilst  if  two, 
throe,  four  .  .  .  thousandths  are  present,  10  consecutive  drops 
will  roll  in  each  instance.  In  this  case  the  l!uid  tested,  alread}- 
diluted  to  25',  is  further  diluted  with  pure  alcohol  of  25' 
until  the  rolling  ceases,  whereby  a  measure  of  the  amylic 
alcohol  present  is  obtained  dependent  on  the  amount  of  this 
last  dilution. 

For  butylic  alcohol  the  same  method  is  used,  employing 
alcohol  of  25°  containing  six  thousandths  of  butylic  alcohol 
as  the  standard  test  fluid.  For  propylic  alcohol,  alcohol  of 
25°  containing  seven  thou?aidths  of  propylic  alcohol  is 
used.  Alcohol  of  25°  containing  20  thousandths  of  acetone 
is  the  poorest  solution  which  will  plunge  into  pure  alcohol ; 
but  with  alcohol  of  three  thousandths  and  upwards  it  rolls 
readily.  Aldehyde  and  furfurol  give  about  the  same 
limits.  "When  the  degree  of  sensibility  thus  distinguishable 
is  insufficient  for  the  purpose,  the  impurities  in  the  liquid 
examined  may  be  concentrated  bv  rectification. 

— C.  R.  A.  W. 


PATENT. 


A  Process  for  Tesfinj  for  Water  i/i  Butter  and  other 
Fatty  Matters,  and  Appliances  for  that  Purpose.  G.  R. 
Geldard,  Hulme,  Manchester.  Eng.  Pat.  9540,  May  12, 
1893. 

The  patented  process  consists  in  heating  the  butter  until 
the  water  is  driven  off;  the  appliances  consist  of  a  Bunsen 
burner,  a  stand,  and  a  metal  plate  combined  as  one 
appliance,  au  evaporating  dish,  and  a  stirrer.  To  prevent 
sputtering  during  the  drying  process,  a  mixture  of  car- 
bonised grain  (pearl  barley)  and  butter-oil  is  added  to  the 
butter  in  the  evaporating  dish. — J.  L. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

General  Expression  for  "  To.ricity"  and  the  To.viciti/  of 
the  Stereoisomeric  Tartaric  Acids.  C.  Chalrie.  Comptes- 
rend.  116,  HIO. 
From  a  series  of  observations  of  the  circumstances  of  death 
occasioned  by  peritoneal  injections  of  concentrated  solutions- 
of  tartaric  acid,  the  aurhor  arrives  at  an  expression  for 
toxicity  (,r)  in  terms  of  the  weight  of  the  toxic  substance 
introduced  (p),  the  weight  of  the  animal  (P),  and  the  time- 
taken  to  succumb,  as  under  : 

X  ~       p     •/  ^  ^  >*• 

Taking  as    an   approximation  f  (T)  —  T   he   finds  for 

'^  =  jj.  lOOO'T  *^^  following  values  :— 

Lajvotartaric  acid  ;r,/ 0"031 

I>extrotartai-ic  acid  .t-rf 0' 014 

Racemic  acid  .vr O'OOS 

Inactive  (para)  acid  .Vj, O'O06 

The  limitations  of  this  formula  are  discussed  and  it  is- 
shown  that  for  ever}-  poison  there  is  to  be  found  a  range 
within  which  concordant  values  for  .r  are  obtainable,  and 
.V  therefore  becomes  an  expression  for  "  mectn  toxicity." 

— C.  F.  C. 


Influence  of  Atmospheric  Pressure  on  Vegetable  Develop~ 
ment.     P.  Jaccard.     Comptes  rend.  116,  830. 

Experiments  were  made  with  ordinary  air  (1.)  at  the 
normal  pressure ;  (2.)  under  increased  pressure ;  (3.) 
under  diminished  pressure  ;  with  oxygen  or  super- 
oxygenised  air  under  similar  varying  cocditions ;  and 
with  mixtures  of  nitrogen,  h^-drogeu,  and  oxygen,  contain- 
ing less  oxygen  than  air.  under  the  normal  or  under 
increased  pressure.     The  final  results  were  as  follows: — 

1.  In  general,  changes  of  pressure  in  the  atmosphere 
surrounding  a  plant  exert  a  considerable  influence  on  its- 
development. 

2.  The  intensity  and  nature  of  the  phenomena  naturally 
vary  with  the  species,  but  the  general  curve  rej  resenting^ 
the  variations  of  development  with  pressure  usually  has  two- 
maxima  ;  one  in  air  under  diminished  pressure,  in  most 
cases  more  marked  than  the  other,  under  increased  pressure. 
Normal  pressure  consequently  is  generally  comprised 
between  the  two  maxima. 

3.  Although  the  majority  of  the  effect  is  due  to  variation 
in  the  oxygenisation,  still  the  absolute  pressure  exerts  a 
marked  influence  on  the  result. 

The  effect  of  pressure  is  not  the  same  with  animals  as- 
with  chlorophyll- containing  vegetables. — C.  E.  A.  "W. 


Bthi  35ook^. 


Al^LEITrXG      ZUM      EXPERIMLXTIREX      BEI      "N'ORLESt'XGEJt 

iJBER  Anorganische  Chemie  ztM  Gebrauch  as 
UxivERsiT.vTEx  rxu  TECHxiscHEX  HocHSCHrLEx,  SO  wie 
beim  Unterricht  an  hoheren  Lehranstalten,  von  Dr.  Karl 
Heumaxx,  Professor  am  eigenoss.  Polytecbnikum  zu 
Zurich.  Zweite  vermehrte  und  verbesserte  Auflage. 
Mit  322  Eingedruckten  Holzstichen.  Braunschweig. 
Bruck  und  Yerlag  von  Friedrich  Vieweg  und  Sohn.  1893 
London  :  H.  Grevel  and  Co.,  Covent  Garden.     16s. 

In  his  preface  the  author  expresses  considerable  obligation 
as  regards  new  and  improved  lecture  experiments,  sugges- 
tions, &c.  to  Professors  Victor  Mej-er  and  Gattermann,  of 
Heidelberg,  and  to  Prof.  J.  Yolhard,  of  Halle.  The 
following  excerpt  of   the  contents   of   the  volume,  one  of 
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8vo.  size  and  705  p.ifies,  inclii(liii«;  ii  six-parre  ali)liabetical 
index,  will  indicate  the  vi-ry  complete  and  exhaustive  nature 
of  its  scope  : — 

Intuodiction. — The  Lecture-room  for  Experimental 
Chemistry  and  its  arrangements.  General  remarks  on  the 
Preparation  of  Ksperinients  and  the  Po^^ition  of  Lecture 
Assistants.  Mechuuieal  Operations.  Mechanical  Mixture 
and  Chemical  Combination.  Demonstrations  of  Laws  of 
Chemical  Physics,  in  which  are  included  determinations  of 
Vapour  Densities. 

Metalloids. — Oxyc;ex. — Methods  of  Preparation.  Ex- 
periments on  Combustion,  (a.)  (Qualitative,  (i.)  Quan- 
titative. Ozone.  Methods  of  Preparation.  This  will  serve 
as  an  example  of  the  way  in  which  the  subject  is  subdivided. 
Then  follow  the  other  metalloids,  ending  with  Cakhox. 
This  part  of  the  subject  occupies  some  488  pages.  Next 
follow  the  Metals,  and  first  the  Alkali  Metals.  Under 
this  head  are  recorded  and  described  some  very  instructive 
experiments  on  Ammonia  and  its  Compounds. 

The  Alkaline  Eautu  ^Ietals  are  next  considered  from 
the  standpoint  of  the  Lecture  Experimentalist,  and,  lastly, 
the  Heavy  Metals,  commencing  with  Zinc  and  ending  with 
Gold  (pages  .554  to  699).  Nor  are  certain  of  the  rarer 
metals  by  any  means  overlooked,  as  regards  experimental 
illustration  of  preparations,  properties,  and  combinations, 
for  the  following  are  included  and  comprehensively  treated  : 
— Uranium,  Molybdenum,  Tung'^ten,  and  Palladium. 

The  book  i;  illustrated  with  no  less  than  322  good 
woodcuts. 

Pkevalence  axd  Prevention  of  Lead  Poisoning  at 
the  Pkoke.s  Hill  Silver-Lead  Mines.  Report  to  the 
Minister  for  Mines  and  Agriculture,  New  South  Wales, 
1892 — 3.  Sydnev  :  Chas.  Potter,  Government  Printer. 
1893.     4s.  6d. 

Tnis  very  comprehensive  report  shows  that  three  deaths 
from  Plumbism  occurred  in  1889,  four  in  1890,  and  four  in 
1891.  It  is  shown  also  that  the  stores  of  drinking  wattr 
furnished  to  the  Central  School  were  exposed  to  flue-dust 
from  neighbouring  smelters,  and  contained  dangerous  water 
for  drinking  purposes.  It  is  proposed  to  remove  them,  and 
to  connect  the  premises  with  the  public  water  mains.  Xot 
much  difference  as  to  health  was  noticed  from  that  observed 
in  children  in  schools  in  other  parts  of  New  South  Wales, 
but  that  little  difference  was  on  the  wrong  side  nevertheless. 
It  is  instructive  to  note  the  mortality  in  this  extensive 
Mining  District,  originally  a  waterless,  timberless,  and 
nearly  desert  salt-bush  country  in  the  north-west  of  the 
Colony,  from  another  cause.  Deaths  from  Typhoid  in 
1888,  123.  This  was  a  year  of  drought,  and  there  was  no 
■water  for  the  mass  of  the  people  but  what  they  had  con- 
served in  the  best  way  possible,  and  was  very  bad. 
After  this,  processes  of  cleansing  were  adopted,  rational 
sewerage  and  water  supph'  began  to  be  undertaken,  and  were 
gradually  perfected.  The  result  as  regards  the  Typhoid 
statistics,  which  are  by  far  the  most  alarming,  is  seen  in  the 
returns  of  the  subsequent  years.  In  1889,  84  deaths  from 
Typhoid;  in  1890,  27  ;  and  in  1891,  36. 


HANDwoETERBrcH  DER  Pharmacie.  Praktischcs  Hand- 
buch  fur  Apotheker,  Arzte,  !Medicinalbeamte  und  Dro- 
gisten.  Herausgegeben  von  A.  Beestowski,  Lieferung 
10.  1893.  M.  4.80.  4s.  \0d.  Vienna  und  Leipsie. 
W.  Braumiiller,  K.  L'.  K.  Hof-  und  I'niversitat-Biich- 
hiindler.  London  :  H.  Grevel  &  Co.,  33,  King  Street, 
Co vent  Garden. 

Part  10  of  this  work  is  now  issued.  After  completing  the 
article  Gerhstoffe  on  page  722,  continued  from  Part  9, 
page  720,  an  article  is  commenced  on  the  subject  of 
Gerichtliche  Chemie.  .  Part  9  concludes  on  page  800, 
with  an  uncompleted  article  on  Hog-gummi,  a  red  trans- 
lucent gum  of  unknown  origin,  coming  from  South 
America. 

An  important  article  by  Jolles  on   ''Ifarn   und  Harn- 
analyse  "  is  contained  in  this  part. 


CiiEMiscH-TECHNiM.iiEu     liKPERTOUiLM.       Uebcrsichtiich 

peordnete     Mittheilungen     dcr    neuesten     Erfindungen, 

Eorischritte  und   Verbesserungen  auf  deui    Gebiete    uer 

technischeu   und   Industriellen   Chemie,   mit  Hiaweis  auf 

Mascbinen,  Apparate,    uud    Literatar.      Herausgegeben 

von    Dr.    Emil    .Iacousen.       1892.      Erstes    Halbjahr. 

Zweite  Halfte.     Berlin  :   P.  Gaertner's  Verlagsbuehhand- 

lung.      Hermann    Heyfelder.      Schonebergerstrasse    26, 

S.W.     London:    H.    Grevel    &    Co.,    33,    King    Street, 

Co  vent  Garden. 

This  issue  forms  the  second  for  the   second  half-year  of 

1892,    containing   pages    113    to   30.'>,  which    includes    the 

Reviews  of  New  Books  and  the  Alphabetical  Index.     The 

book  contains  reports  on  articles  in  the  following  branchts  : 

Foodstuffs ;    Paper  ;    Photography ;    Residuals,    Manures, 

Disinfectants,    &c. ;    Soaps.     Explosives   and   Detonator-. 

Preparation    and    Purification    of    Chemicals.       Chemical 

Analysis,Apparatus,Machineiy,Electrotechnology,  Thermo- 

technology.     AdulT.eration  of  Trade  Products. 


Craue  ^^eport* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Russia. 
Customs  Decisions. 
Note. — Poud  =  36  lb.  avoirdupois.     Gold  rouble  =  3s.  2i. 

According  to  a  recent  decision  of  the  Russian  Department 
of  Customs,  chestnut  wood,  the  materials  of  which  are  used 
almost  exclusively  for  the  preparation  of  extracts  for  tanning 
and  dyeing  purposes,  is  to  be  classed  under  the  corresponding 
numbers  of  section  124  of  the  tariff. — Duty,  from  .:■  to  30 
copecks  gold  per  poud. 

Plates  of  cement,  polished,  known  under  the  name  of 
marmorites  and  imitation  marble. — Category  65,  section  4. 
Duty,  10  copecks  per  poud. 

Those  metallic  conducting  wires  will  be  considered  as 
telegraph  cables,  which,  being  covered  with  insulating 
materials  (such  as  caoutchouc,  gutta-percha,  animal  and 
vegetable  filaments  impregnated  with  any  substance  what- 
ever), are,  besides,  provided  with  an  exterior  covering  of 
hemp  or  metal,  sometimes  itself  covered  with  hemp.  Jute,  &c. 
tarred.  All  other  insulating  conducting  wire  covered  witli 
textile  materials  or  gutta-percha,  but  without  metallic 
coverings,  will  pay  the  import  duty  provided  for  in  category 
156,  section  2,  letter  b,  viz.,  9  roubles  per  pond. 

Articles  of  celluloid  as  a  substitute  for  paper,  such  as 
sheets  intended  for  binding. — Category  177,  section  6. 
Duty,  10  roubles  60  copecks  per  poud. 

France. 
Customs  Decisions. 

Copper,  raw,  alloyed  with  manganese,  in  ingots. — Catcirorv 
221.     Exempt  from  duty. 

Preparation  with  a  chromic  base  to  be  used  in  eolouri-n"' 
enamels. — Category  282. 

Iodide  of  methyl  obtained  by  means  of  methylene,  but 
without  the  aid  of  ethelic  or  common  alcohol. — Category  282. 

Portugal. 

E.remptior,  from  Import  Duties  of  all  Cupreous 
Compositions  used  ayainst  Mildew. 

Sir  H.  G.  MacDonell,  Her  Majesty's  Minister  at  Lisbon, 
in  a  de.spatch   to  the  Foreign  Office,  dated  the  31st  July' 
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transmits    copies    and    translation    uf    a   Portuguese   law 
exempting  from  the  payment  of  import  duties,  sulphate  of 
copper,  ammonurict  of   copper,  and  sulphasatyde,  as  well  as 
any  other  cupreous  preparations  used  against  mildew.     The   I 
following  regulations  must  he  observed  : —  | 

The  vendors  of  any  cupreous  preparations  intended  for 
the  treatment  of  vines  are  bound  to  declare  in  their 
invoices  of  sale  the  equivalent  percentage  of  sulphate  of 
copper  contained  in  each  kilogramme  of  the  substance  sold 
by  them.  The  said  percentage,  as  well  as  the  name  and 
distinguishing  mark  of  the  firm  selling  the  same,  shall  be 
mentioned  on  the  wrappers  of  the  cupreous  preparations,  so 
that  they  may  be  easily  read. 

Non-compliance  with  the  rules  set  forth  in  the  preceding 
piiragraph,  and  any  discrepancy  between  the  invoice  state- 
ments and  those  in  the  wrappers  and  the  percentage  of  the 
sulphate  of  copper  as  tested  by  the  analyses  made  in  the 
official  laboratories,  the  certiticates  of  which  will  be  accepted 
as  evidence,  will  be  tried  correctionally,  at  the  instance  of 
the  purchaser  who  may  have  been  defrauded,  or  of  the 
Crown  Prosecutor,  aud'will  be  liab'.e  to  be  punished  with  a 
fine  equal  to  the  amount  of  the  import  duties  on  the  article 
sold. 

Should  the  offence  be  repeated,  double  the  amount  of 
the  fine  will  be  imposed.  One  half  oF  the  proceeds  of  the 
fines  will  go  to  the  purchaser  who  shall  have  been  de- 
frauded, as'compensation,  and  the  other  half  will  revert  to 
the  State. 

The  Government  are  authorised  to  spend  during  the 
financial  year  of  1893-4  not  more  than  3,000,000  reis  (666/.) 
for  the  inspection  of  vineyards  and  for  the  analyses  in  the 
official  laboratories. 

The  above-mentioned  articles  will  be  conveyed  free  of 
cost  over  the  Government  lines  of  railway. 


ITxiTED  States. 

Customs  Decisicns. 

India-rubber    tubing    about   one-eighth    of    one    inch    in 

-^liameter,  coloured  to  imitate  stems  of  plants,  and  imported 

in  pieces  each  one  metre  in  length,  used  in  the  manufacture 

.  of  artificial  flowers,  is  dutiable  at  30  per  cent,  ad  val.  under 

paragraph  460,  X.T. 

Candle  matches,  about  three  inches  long  and  one-fifth  of 
an  inch  in  diameter,  consisting  of  a  cotton  wick  or  core 
covered  with  wax,  the  tip  end  of  this  wick  being  coated 
with  a  preparation  bj-  means  of  which  the  article  can  be 
ignited  by  friction,  are  dutiable  under  paragraph  441  at  10 
cents  per  gross  of  144  boxes  containing  not  over  100  per 
box. 

Merchandise  commercially  known  as  patent  leather,  and 
chiefly  used  as  upper  leather  in  the  manufacture  of  shoes, 
is  dutiable  at  -20  per  cent,  ad  val.  under  paragraph  456. 

Thin  leather  in  the  piece,  one  side  of  the  skin  having  a 
chamois  finish,  while  the  other  has  the  surface  dressed  with 
a  silver  or  bronze  coating,  is  dutiable  at  20  per  cent,  under 
paragraph  456,  N.T. 

Xewfouxdl.vnd. 

Tariff  Changes. 

By  an  Act  passed  by  the  Legislature  of  Newfoundland  on 
the  24th  May  last,  the  list  of  goods  imported  free  of  duty  is 
amended  as  follows : — 

'•  Cotton-seed  oil,  olive  oil,  boracic  acid,  acetic  acid, 
preservaleue,  when  imported  direct  to  be  used  in  the  pre- 
serving offish  or  fish  glue  (previously  20  per  cent,  ad  val.). 

Parchment  or  waxed  paper,  when  imported  direct  for 
wrapping  boneless  fish  for  export  (previouslv  25  per  cent. 
ad  r ://.). 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Opkxixg  foe  British  Trade  in  China. 

In  the  opinion  of  Mr.  W.  Beauclerk,  Her  Majesty's 
Secretary  of  Legation  at  Pekin,  the  rapid  development  of 
the  trade  in  matches  in  China  indicates  a  good  opening  for 
the  British  manufacturer.  At  present  the  majority  of  the 
enormous  population  of  China  use  flint  and  steel,  but  the 
use  of  matches  is  increasing  daily  in  favour,  and  all  that  is 
required  for  a  successful  competition  in  this  branch  of  com- 
merce is  the  production  of  a  fairl}-  good  article  at  a  very 
cheap  rate.  The  Japanese  matches  now  holding  almost 
exclusive  possession  of  the  market  are  a  poor  imitation  of 
the  Swedish  safety  match ;  but  the  boxes  are  flimsy,  and 
the  matches,  which  light  only  on  the  box,  fail  in  five  cases 
out  of  six  to  ignite  even  there,  and  the  composition  which 
is  intended  to  kindle  them  very  quickly  wears  out  under  the 
unsuccessful  attempts  at  procuring  combustion.  Their  cost 
is  infinitesimal,  but  if  a  fairly  good  article  could  be  imported 
at  a  reasonable  cheap  price  it  ought  to  be  able  to  drive  this 
worthless  commodity  out  of  the  market. 

The  difficulties  to  be  encountered  are  the  cost  of  distant 
transport  for  explosive  material,  and  the  fact  that  the  Chinese 
are  so  accustomed  to  the  very  cheap  Japanese  matches  that 
it  might  be  difficult  to  convince  them  that  a  dearer  and 
better  article  would  come  cheaper  in  the  end.  The  Japanese 
matches  cost  one-third  of  the  price  of  the  goods  which  they 
imitate. 

At  Tientsin  there  is  an  Anglo-Chinese  match  factory, 
which  does  a  good  local  business,  but  whereas  the  Japanese 
will  hardly  light  at  all,  the  Tientsin  matches  are  highly 
explosive,  and  almost  dangerous ;  the  boxes  are  also 
rickety  and  slight,  soon  coming  to  pieces  if  carried  about. — 
(iVw.  1280,  Foreign  Office  Annual  Series.) 

Industrial  Exterprise  ix  Japax. 

In  his  report  of  February  1892,  extracts  from  which 
were  published  in  the  Board  of  Trade  Journal  for  June 
1892  (see  pages  G41 — 59),  Mr.  Gubbins,  Her  Majesty's 
Secretary  of  Legation  at  Tokio,  enumerated  the  various 
industrial  enterprises  which  have  sprung  up  in  Japan,  and 
gave  details  as  to  their  operations  and  progress.  Mr.  M.  de 
Bunsen,  Her^fajestj's  Minister  at  Tokio,  in  transmitting  to 
the  Foreign  Office  a  summary  of  the  foreign  trade  of  Japan 
for  the  year  1892,  encloses  a  table  giving  the  official  figures 
relating  to  the  export  or  import,  during  the  last  six  years,  of 
the  articles  enumerated  in  that  report. 

Making  allowance  for  the  fact  that  the  stocks  carried 

I   over  from  last  year  are  considerably  less  than  those  carried 

over  from  1891,  it  would  seem  that  foreign  imports  have 

been  considerably  affected  by   the  progress    of   Japanese 

j    industries. 

\  Since  1 887  the  gold  value  of  the  import  trade  of  Japan 
{  has  increased  19  per  cent.,  and  the  value  of  the  export 
J    trade  60  per  cent. 

Both  the  import  and  export  of  paper  have  increased,  the 
former  40  per  cent,  and  the  latter  77  per  cent. 

Although  the  manufacture  of  soap  has  been  largely 
prosecuted  of  late  years,  the  wants  of  the  Japanese  people 
seem  to  increase  at  a  greater  rate  than  the  manufacturers 
can  satisfy  ;  for  the  export  of  this  article  has  decreased 
■12  per  cent.,  while  the  importation  has  increased  130  per 
cent. 

The  import  of  glass  has  increased  17  per  cent.  The 
export  (which  is  confined  to  the  coarser  qualities)  has 
increased  600  per  cent,  in  value,  allowing  for  difference 
in  exchange. 

The  import  of  Portland  cement  in  1890  more  than 
doubled  that  of  1887,  but  it  rapidly  declined  until,  in 
1892,  the  import  was  50  per  cent,  less  in  quantity  than 
in  1887. 

The  import  of  matches  has  remained  the  same,  at  a  very 
small  amount ;  the  export  has  increased  in  quantity  170 
per  cent. 

The  imfort  of  bricks  has  declined  from  1,0 JOZ.  in  value 
to  fiOC/. 
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Tho  export  of  beer  has  risen  from  nothing  to  a  value  of 
2,000/.  ill  1892;  the  import  has  declined  from  5,500/.  to 
1,. '■)()()/.,  a  decline  of  70  per  cent. 

The  import  of  lubricating  oil  has  declined  since  the 
■establishment  of  manufactures,  and  the  export  of  sulphuric 
Kcid  has  largely  increased. 

These  changes  have  taken  place  without  tariff  assistance ; 
the  total  value  of  customs  duties  amounted,  in  1892,  to  a 
"iittle  over  3  per  cent,  on  the  value  of  the  year's  trade. — 
Board  of  Trade  Journal. 

Co.VL  Pkoduction  in  Jai'ax. 

In  a  report  l>y  the  French  Viee-Consul  at  Nagasaki, 
Avhich  is  published  in  the  Moniteur  OJJlcicl  du  (commerce 
for  the  3rd  August,  the  following  information  is  given  with 
j-egard  to  the  coal  production  of  Japan  :  — 

The  island  of  Kiou-shiou  contains  a  large  number  of  coal 
■mines,  the  most  important  of  which  are  those  of  Takasliima, 
Mickc,  and  Karatsou,  worked  by  largo  companies  with 
considerable  capital  at  their  disposal. 

The  provinces  of  Tchikouzen  and  Bouzen  are  the  richest 
mining  territories,  but  the  deposits  of  coal  are  not  in  the 
hands  of  large  companies,  but  in  those  of  a  large  number 
of  small  proprietors. 

In  a  few  years  Japanese  coal  has  become  one  of  the  most 
important  articles  of  the  foreign  trade  of  this  country ;  it 
competes  with  some  advantage  (better  market,  more  rapid 
production,  less  waste,  &c.)  in  the  markets  of  China  and 
Singapore  with  the  coal  from  England  and  Australia.  The 
rear  1892  was  a  very  bad  one  for  the  coal  trade.  The 
extraction  of  coal  having  become  a  popular  enterprise,  the 
figure  of  100,000  tons  per  month  was  exceeded,  whilst  in 
the  mines  of  Kiou-shiou  the  proprietors  and  companies, 
without  taking  into  account  the  requirements  of  navigation, 
.<ent  their  produces  on  the  Japanese  and  foreign  markets 
with  the  sole  idea  of  supplying  as  many  tons  as  possible,  so 
that  there  was  in  1892  a  stock  absolutely  disproportionate 
with  consTimption.  This  glut,  added  to  the  competition  of 
the  coal  company  of  Hokhaido  (Tauko-Tetsoudo  Kaisha), 
brought  about  such  a  decline  in  prices  that  they  fell  to 
3  dols.  per  ton  during  the  last  months  of  1892. 

The  total  yield  of  the  coal  mines  of  Japan  has  reached 
3,000,000  tons.  Japanese  coal  is  in  favour  on  foreign 
markets ;  its  consumption  in  the  country  is  also  on  the 
increase. 

In  1890,  the  consumption  of  the  workshops,  salines, 
railways,  &c.,  amounted  to  1,430,000  tons.  In  1887  it  did 
not  exceed  85,000  tons. 

Notwithstanding  the  increase  of  the  demand,  both  in 
Japan  and  in  the  foreign  markets,  no  comparison  can  be 
«stablished  between  the  consumption  and  the  increased 
production.  Companies  and  mine  owners  seem  to  have  only 
one  aim,  to  extract  as  many  tons  as  possible,  without  earing 
whether  the  requirements  respond  to  their  offers. 

Under  these  conditions,  a  depression  more  and  more 
marked  commenced  to  show  itself;  just  as  the  depression 
increased  the  need  for  disposing  of  the  coal  made  itself 
"more  and  more  felt,  especially  for  the  proprietors  who, 
■working  their  mines  without  large  capital,  were  forced,  in 
order  to  keep  working,  to  sell  rapidly. 

As  a  result  works  have  been  stopped  or  a  diminution  has 
iaken  place  in  the  staff  of  the  larger  companies  and  com- 
plete ruin  has  been  brought  upon  the  small  owners,  who, 
having  for  the  greater  part  mortgaged  their  mines,  have 
not  been  able  at  the  time  of  the  crisis  to  pay  their  workmen. 
In  consequence  of  this  crisis  the  production  of  the  Kiou- 
shiou  mines  fell  in  the  final  months  of  1892  to  about 
^0,000  tons. 

Since  the  end  of  1 892  the  situation  has  apparently 
improved,  but  if  any  epidemic  such  as  the  cholera  should 
appear  in  the  island  of  Kiou-shiou  (which  very  frequently 
'happens)  the  ports  will  be  quite  deserted  for  many  months 
■and  the  crisis  will  assume  fresh  gravity. 

The  idea  has  been  mooted  of  establishing  at  Modji  a  coal 
•depot  for  the  various  mines  in  Kiou-shiou,  but  nothing  has 
jet  been  done  in  this  direction. 

An  analysis  of  Takashima  ccal  has  given  the  following 
iresults  : — Carbon,    79'26   per  cent.;    hydrogen,    5-86    per 


cent.;  oxygen,  8-76  per  cent.;  sulphur,  O'll  per  cent.; 
ashes,  4-51   per  cent. ;  water,  1  -50  per  cent.     Total,  100. 

The  yield  of  the  Takashima  mine  is  at  present  very 
insignificant;  there  is  also  sold  under  this  name  a  coal 
coming  from  Nakanoshima,  its  qualities  being  very  much 
the  same ;  it  develops  more  heat  than  Takashima,  but 
possesses  the  same  defects. 

The  Mieke  coal  is  of  a  reddish  colour,  it  gives  less  heat, 
contains  too  much  oily  matter,  but  is  good  for  making 
coke. 

The  Sakagoutchi  and  Yenokibarou  mines  are  just  com- 
mencing to  be  worked  ;  they  supply  nn  excellent  coal, 
giving  less  cinders  than  Takashima,  but  also  less  heat, 

Karatsou  coal  is  specially  reserved  for  the  Japanese 
warships,  since  it  is  specially  adapted  for  them. 

Amakousa  coal  is  only  a  kind  of  anthracite,  which  is 
generally  refused  by  the  ships,  but  used  by  private  individuals. 
<  >nly  a  small  quantity  is  extracted. 

Manufacture  of  Wood  Pui.p  in  Germany. 

Iiepor(s  Consuls  of  the  U.S.A.,  May  1893,  12.3 — 128. 

According  to  the  United  States  Consul-General  at 
Frankfort,  the  enormous  development  of  the  wood-pulp 
industry  in  Germany  has  been  achieved  in  the  face  of 
several  serious  disadvantages,  wood  being  twice  as  costly 
there  as  in  Scandinavia  and  Austria,  while  labour,  coal,  and 
railway  freights  are  higher  and  water  power  and  interior 
water  transport  are  comparatively  limited.  Xot withstanding 
these  obstacles,  the  German  chemical  pulp  industry  has 
developed  until  its  annual  production  has  reached  150,000 
tons,  of  which  one-third  is  exported.  Ten  years  ago  most 
of  the  wood  pulp  produced  in  Germany  was  manufactured 
by  the  soda  process ;  since  then  the  superiority  of  the 
sulphite  method,  as  perfected  by  the  brothers  Mitscherlich, 
has  been  so  obvious  that  the  product  of  1892  included 
only  12,500  tons  of  soda  pulp,  the  remaining  137,500  tons 
being  produced  by  the  sulphite  process.  The  exports  of 
wood  pulp  and  cellulose  to  the  United  States  from  Southern 
and  Western  Germany  during  the  past  year  were  valued  at 
583,053  dols.,  of  which  10,5:92  dols.  came  from  the  district 
of  Kehl,  12,-399  dols.  from  Mayence,  495,592  dols.  from 
Mannheim,  16,609  dols.  from  Munich,  and  48,073  dols. 
from  the  consular  district  of  Frankfort.  For  a  number  of 
years  the  Mitscherlich  brothers  maintained  their  German 
patents,  so  that  the  price  averaged  10  dols.  per  100  kilos. 
But  after  long  and  determined  litigation  the  German  courts 
set  aside  the  ^litscherlich  claims,  and  from  that  time  the 
number  of  factories,  increased  to  63,  of  which  21  export  part 
or  all  of  this  product,  21  sell  only  to  German  consumers, 
and  21  consume  their  own  pulp  in  the  manufacture  of 
paper,  &c.  The  price  of  air-dried  chemical  pulp  has 
declined  to  5  "25  dols.  per  100  kilos.  The  remainder  of  the 
report  is  devoted  to  a  description  of  the  well-known  bi- 
sulphite of  lime  process.  For  an  abstract  of  the  Mitscherlich 
patent  see  this  Journal,  1893,  701.— E  G.  P.  T. 

German  Economy  in  Iron  Manufacture.* 

Beporls  Consids  of  the  U.S.A.,  August  1893,  385 — 391. 

It  has  been  recently  noted  in  England  with  something 
like  alarm  that  the  production  and  export  trade  of  iron 
and  steel  in  Germany  have  been  steadily  growing  during 
the  past  10  years  at  a  rate  out  of  all  proportion  to  the 
development  of  Great  Britain  in  the  same  field,  and  that 
railway  wheels,  ties,  axles,  wire,  &c.,  of  German  origin  are 
not  only  making  serious  inroads  upon  foreign  markets 
which  British  exporters  have  hitherto  almost  exclusively 
controlled,  but  are  now  sold  to  some  extent  in  England. 
The  fact  that,  in  spite  of   all  advantages  which    English 

*  In  submitting  this  report  the  consul  says  :  "In  consequence  of 
infjuiries  which  I  have  received  from  American  mining  and  gas 
entrincers  coneei-niiig  the  improved  methods  by  which  certain 
l)y-pioducts  of  coke  inaimfacture  are  now  saved  in  Germany,  I 
have  made  a  somewhat  careful  study  of  the  study  of  the  subject, 
and  Vieg  to  submit  herewith  a  report  on  that  topic  with  some 
refin'enee  to  the  economical  relation  of  such  improved  coking 
processes  to  iron  and  steel  manufacture  in  Germany.  In  view  of 
tlie  surprise  wliich  has  been  c.iused  by  the  metal  exhibit  of 
Germany  at  Chicago,  it  is  believed  that  the  subject  of  the  enclosed 
report  may  possess  at  this  time  a  somewhat  general  interest." 
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ironmasters  derive  from  long  experience,  cheap  and  abun- 
dant coal,  and  unequalled  shipping  facilities,  they  are  now 
undersold  on  their  own  ground  bv  their  German  rivals 
■would  seem  incredible  if  it  were  not  sustained  by  actual 
statistics :  and  it  may  be  of  interest  to  American  metal- 
workers to  examine  briefly  the  more  obvious  causes  of  the 
notable  progress  of  Germany  in  this  important  branch  of 
industry. 

It  is  conceded  that  until  about  1880  the  British  export 
trade  in  iron  aud  steel  was  all  that  could  be  reasonably 
desired.  Xot  only  in  respect  to  coal  and  skilled  labour, 
but  in  facilities  for  import  ores  from  Spain,  Scandinavia, 
and  other  foreign  sources,  and  for  exporting  their  product, 
the  English  and  Welsh  furnace  men  seemed  to  have  a 
secure  advantage  over  their  continental  rivals.  But  it  is 
now  found  that  English  exports  of  railway  iron  and  steel 
have  fallen  from  1,000,000  tons  per  annum  a  few  years 
ago  to  703,370  tons  in  1891,  and  467,986  tons  in  lS92,Avhile 
German  exports  of  the  same  products,  which  had  scarcely 
begun  in  1880,  have  risen  to  ie8,421  tons  in  1890,  and 
233,943  tons  in  1891,  with  a  total  export  of  pig  and  finished 
iron  and  steel  amounting  to  a  yearly  average  of  1,050,000 
tons.  Not  only  this,  bm,  in  spite  of  the  increased  cost  of 
coal  in  Germany,  due  to  higher  wages  demanded  by 
miners  and  the  steadily  increasing  coal  consumption  in 
face  of  a  definitely  limited  supply,  the  metal  production  of 
Germany  has  continued  to  increase.  The  proportions  of 
this  growth  will  be  apparent  when,  with  the  fact  in  mind 
that  in  1870  the  total  output  of  Germany  was  only  886,000 
tons  of  iron,  and  125,000  tons  of  steel,  we  consider  the 
following  statistics  of  finished  iron  and  steel  manufacture 
in  this  country  during  the  past  two  years : — 


Description. 


1S91. 


1S92. 


Tons.  Tons. 

Bar  and  section  irou 1,335,000        1,334,000 

Blooms,  billets,  and  ingots 6f»0,700  \       7J"0,i;00 

Plates 417,o00  ;       425,109 

Tin  plates 21,300             23,400 

Steel  and  irmr.iils 824,800  j       891,400 

Wire 330,200           402,5C0 

-^ar  mtiteiials 10,100            11,100 

Tot  al > 3,638,600        3,S78,000 


The  increase  in  1S92,  it  will  be  seen,  was  239,400  tons. 

Comparing  the  growth  of  iron  and  steel  production  in 
Great  Britam  and  Germany  from  1880  to  1892,  inclusive, 
it  appears  that,  whereas  England  shows  an  increase  of  only 
70  per  cent.,  Germany  has  achieved  during  the  same  period 
a  net  growth  of  nearly  or  quite  400  per  cent. 

A  result  as  striking  as  this  must  be  the  outgrowth  of 
causes  so  radical  as  to  be  interesting  to  all  who  are  con- 
cerned, either  theoretically  or  commercially, in  the  metallurgy 
of  steel  aud  iron.  The  growing  importance  of  Germany  in 
this  field  would  seem  to  be  due  largely  to  two  fundamental 
facts :  (1)  the  introduction  of  the  basic  process,  which 
enables  the  iron  and  steel  makers  of  AVestphalia,  Silesia, 
and  the  Saarbriick  district  to  use  their  cheap  and  abundant 
native  ores ;  and  (2)  the  unrivalled  chemical  skill  of  the 
Germans,  whereby  they  have  succeeded  in  saving  the  by- 
products of  coke  manufacture,  thus  deriving  a  revenue 
from  processes  which  in  other  countries  entail  a  waste  of 
material  and  financial  loss. 


The  Basic  Process. 

Of  the  basic  process  itself  there  is  little  or  nothing  new 
to  be  said.  It  is  understood  as  fully  aud  practised  as 
successfully  in  the  United  States  as  iu  any  part  of  the 
world.  But  its  introduction  into  Germany  has  revolu- 
tionised the  whole  economy  of  steel  manufacture  in  this 
country.     With  fair  facilities  for  importing  *he  richer  ores 


of  Spain  and  Sweden  the  German  furnace  men  found  their 
whole  list  of  native  ores  available,  and  when  special 
processes  were  necessary  to  facilitate  the  employment  of 
materials  which  had  previously  been  considered  worthless, 
they  were  invented  aud  applied.  In  a  previous  report  of 
this  series  (Xo.  137,  p.  246)  an  account  was  given  of  a 
special  process  for  the  desulphuration  of  raw  iron  from 
the  blast  furnace  by  treatment  with  manganese,  as 
invented  and  first  practised  in  direct  steel  production  at 
Hoerde,  in  Westphalia.  This  process,  which  has  since 
been  adopted  at  various  other  points  on  the  Continent  and 
in  England,  secures  the  production  of  excellent  steel  from 
materials  so  heavily  charged  with  sulphur  as  to  be- 
impracticable  for  that  purpose  by  ordinary  methods. 

Economy  of  By-products  of  Coke. 

Equally  original  and  not  less  important  in  the  general 
economy  of  iron  manufacture  are  the  more  recent  German 
improvements  in  coke-making,  by  which  the  subsidiary 
products — ammonia,  tar,  and  tar  oils,  with  their  valuable 
elements  benzol,  anthracene,  &c. — are  saved  from  the 
waste  that  attends  the  ordinary  coking  process.  In  this 
special  field  Germany  is  now  so  far  in  advance  of  other 
countries  that  some  understanding  of  the  methods  employeci 
here  is  important  in  the  present  connection. 

The  first  record  of  any  practical  interest  in  the  saving  of 
ammonia  and  tar  from  the  coking  process  appears  in  a 
paper  which  was  read  before  a  convention  of  ironmasters  at 
Dusseldorf  by  one  F.  W.  Eiirman  in  1858.  The  main 
principles  iuvolved  were  clearly  stated,  but  the  requisite 
apparatus  was  so  elaborate  and  expensive,  and  the  financial 
results  then  so  doubtful,  that  progress  was  for  a  long  time 
slow  and  uncertain.  The  improved  methods  now  in  use, 
and  which  have  produced  the  best  results,  are  mainly  the 
work  of  the  past  five  years.  What  is  known  as  the  Semet- 
Solvay  system  is  the  one  principally  in  use  in  Belgium ;  but 
the  most  advanced  representative  of  German  progress  in 
this  direction  is  probably  the  Otto-Ho5man  coke  oven,  of 
which  there  are  about  1,550  now  in  use — 535  in  Westphalia» 
700  in  Silesia,  75  in  the  Saar  district,  and  240  in  Austria. 
Although  elaborate  and  costly  in  construction,  this  oven  is 
durable,  and,  by  reason  of  its  great  saving  in  gas,  highly 
economical  iu  operation,  aside  from  its  efficiency  in  saving 
the  subsidiar}-  products.  The  complete  apparatus  is  a 
combination  of  the  Otto  oven  (32  ft.  long,  16  ins.  wide,  and 
5^  ft.  high)  with  the  Siemens  regenerator  in  such  manner 
that  the  air  to  be  used  for  the  combustion  of  gases  is  first 
heated  to  a  temperature  of  about  1,800^  F. 

For  the  most  economical  service  these  ovens  are  built  in 
groups  or  batteries  of  60,  and  half  the  number  are  alter- 
nately filled  each  48  hours. 

The  operation  of  coking  requires  in  the  Otto- Hoffman 
ovens  from  24  to  48  hours ;  and  the  product  from  good  aii- 
dried  coal  containing  from  In  to  17  per  cent,  of  water  is 
about  76  per  cent,  of  coke,  1  •  15  to  1  ■  25  per  cent,  of  sulphate 
of  ammonia,  and  from  2-5  to  4  per  cent,  of  tar.  (See  also 
this  Journal,  1892,  879—880.) 

From  a  trustworthy  source  it  is  announced  that  the 
revenue  actually  derived  from  the  tar  and  ammonia  pro- 
duced by  one  year's  working  of  a  group  of  sixty  ovens  in 
Westphalia,  which  cost  in  construction  166,000  dols.  (or 
2,766  dols.  each),  was  40,200  dols.,  or  about  25  per  cent,  oa 
the  capital  invested  in  the  plant.  The  price  given  above 
does  not  include  the  cost  of  condensing  apparatus,  which, 
although  it  is  not  a  part  of  the  oven,  is  worked  iu  connec- 
tion with  it. 

It  should  not  be  understood  from  the  foregoing  that  the 
Otto-HofPman  is  the  only  highly  improved  coke  oven  in 
Germany  which  saves  the  secondary  products.  There  are, 
in  fact,  several  others  of  later  construction  for  which  their 
inventors  claim  certain  points  of  superiority  over  the  Otto, 
but  the  latter  has  been  longest  in  use  and  is  therefore  the 
best  known.  From  the  known  aggregate  product  of  tar 
and  ammonia  in  this  country,  it  is  calculated  that  there  are 
at  present  in  operation  in  the  country  not  less  than  3,000 
coke  ovens  which  save  the  subsidiary  products,  so  that  the 
1,550  Otto  ovens  in  operation  are  something  more  than  half 
the  entire  number  of  all  kinds  in  actual  use. 
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A  coiiipiirison  of  the  results  ohtuineil  l>y  tlie  Suinet-Soh  ay 
system  ill  JJelgiiiin  with  those  rciilised  hy  tlie  best  Ciermaii 
ovens  shows  a  clear  advantage  in  favour  of  the  latter.  In 
the  Seniet  ovens  an  intense  de'jtiec  of  lieat  is  fjeneratcd,  so 
that  it  is  not  found  necessary  to  combine  them  witli  re- 
generators to  heat  the  air  which  is  to  be  used  in  combustion. 
'I'hey  are  therefore  considiiably  cheaper  in  construction  ; 
but.'on  the  other  hand,  the  Semet  reciuires  for  good  results 
a  special  mixture  of  "fat"  and  "  lean  "  coal  that  is  not 
always  easy  to  provide,  and,  while  the  coke  thus  made  is  of 
a  high  and  uniform  (juality,  it  produces  much  less  ammonia, 
tar,  and  gas  tlum  the  best  German  ovens,  and  is  therefore 
in  the  end  less  profitable. 

The  direct  production  of  benzole  in  the  coking  process 
is  difficult,  but  it  has  been  successfully  accomplished  during 
the  past  year  by  an  inventor  at  Dortmund,  whose  process 
is  thus  far  a  secret.  So  far  as  can  be  ascertained,  from  <}\ 
to  15  pounds  of  ben/ole  are  obtained  from  a  ton  of  dry  coal; 
and,  as  benzole  is  an  iinportant  element  in  aniline  manu- 
facture, it  may  be  ranked  among  the  producrs  that  will 
always  have  a  standard  value.  The  effect  of  the  3,000 
improved  coke  ovens  now  in  use  in  Germany  and  Austria 
has  been  to  greatly  increase  the  supply  and  reduce  the 
market  values  of  the  by-products  which  they  secure.  Sul- 
phate of  ammonia,  which,  besides  its  uses  as  a  fertiliser,  is 
largely  employed  in  making  ice  and  in  soda  manufacture, 
was  in  1883  worth  7'37  dols.  par  100  kilos.,  but  now  sells 
for  about  .5  •2.")  dols. ;  and  tar  has  declined  from  1'30  dels. 
per  ICO  kilos,  to  95  cents  in  the  same  period.  Notwith- 
standing this  decline,  the  profits  derived  from  these  two 
subsidiary  products  of  coke  manufacture  are  stated  by  good 
authorities  to  be  as  high  as  40  per  cent.,  all  of  which  goes 
to  the  credit  side  in  the  general  account  of  Germany's 
mining  and  metal  industries. 

But  this  is  not  all.  Still  another  point  in  which  the 
Germans  secure  an  important  advantage,  especially  as 
respects  their  American  competitors,  is  in  economising  the 
■waste  and  coarser  forms  of  fuel.  It  is  conceded  that 
Americans  are  masters  of  economy  in  labour,  but  they  are 
extravagant  with  materials.  In  our  country  millions  of 
tons  of  coal  dust — the  waste  of  mines,  railways,  and  iron 
mills — are  thrown  away  as  useless.  An  official  commission, 
after  exhaustive  study  of  the  subject,  has  recently  pub- 
lished the  astounding  information  that  for  every  ton  of 
anthi'acite  coal  mined  and  marketed  in  Pennsylvania,  H 
tons  are  wasted ;  and  the  loss  in  bituminous  coal,  although 
somewhat  less,  is  still  enormous.  In  Germany,  France,  and 
Belgium  all  this  refuse  coal  dust  is  carefully  saved.  Part 
of  it  is  mixed  with  pitch  derived  from  tar  distillation  and 
moulded  into  "  briquettes,"  which  are  used  as  fuel  for  loco- 
motives, stationary  engines,  and  household  grates.  The 
remainder  of  this  nnely  pulverised  carbon  is  blown  by  jets 
of  live  steam  into  various  kinds  of  furnaces,  where  it  burns 
with  almost  the  fierceDess  of  crude  petroleum.  Coal  dns( 
from  mines  costs  in  Germany  25  cents  per  ton  on  cars, 
or  in  large  quantities  2-38  dols.  per  carload  of  10  tons, 
and  the  care  with  which  it  is  saved  and  utilised  adds  an 
important  percentage  to  the  fuel  supply  of  this  country.  It 
is  by  this  application  of  scientific  economy  to  every  stage  of 
manufacture,  the.  saving  of  secondary  products,  and  the 
invention  of  new  processes  and  machinery  to  work  most 
advantageously  native  materials  that  the  German  iron  and 
steel  makers  have  been  able  to  face  without  disaster  the 
declining  metal  markets  of  the  past  four  years. 

The  question  may  be  fairly  asked  whether  the  time  has 
not  come  for  Americans  to  study  far  more  carefully  than 
they  have  studied  hitherto  the  scientific  economies  of  manu- 
facture. Europeans  stand  aghast  at  the  recklessness  ■with 
which  our  forests  and  mines  and  petroleum  deposits  are 
being  exhausted  and  the  soil  of  vast  areas  drained  of  its 
fertility  by  forms  of  culture  which  ring  a  yearly  crop  from 
the  land,  but  give  back  little  or  nothing  in  return.  There 
are  in  nearly  every  coal-mining  district  in  the  United  States 
great  mounds  and  embankments  of  discarded  slack  and  coal 
dust  which,  under  a  better  system,  might  be  utilised  as  fuel ; 
and  fortunes  are  lost  every  year  in  the  clouds  of  gas  and 
smoke  that  rise  from  the  coke  ovens  of  Virginia,  Pennsyl- 
vania, Ohio,  and  Alabama.  With  soda,  salt,  and  phosphate 
beds  in  a  dozen  States,  we  import  the  heavy  chemicals  for 


soaj)  and  paper  making  au<l  aimually  jiurchasc  from  Europe 
sulphuric  acids  and  chemical  fertilisers  which  ought  to  be 
made  at  home.  There  is  a  lesson  in  the  coke  ovens  and 
chemical  laboratories  of  France  and  Germany  which  the- 
economists  and  manufacturers  of  America  cannot  study  too- 
thoroughly  or  too  soon. 


GENERAL   TRADE  NOTES. 

The  Decimal  System  ix  the  United  States. 

At  the  P^ngineering  Congress  held  at  Chicago  on  August  B 
last,  a  paper  on  the  "  Fundamental  l^nits  of  Measure  "  was- 
read  by  Mr.  T.  C.  Mendenhall,  the  Superintendent  of  thfr 
Standard  Weights  and  ^Measures  at  Washington.  Mr. 
]\lendenball  stated  that  the  U.S.  Gffice  of  Weights  and 
Measures  would  in  the  future  regard  the  international 
prototypes,  metre  and  kilogram,  as  fundamental  standards  ^ 
and  the  customary  units,  the  yard  and  the  pound,  would  be 
treated  as  derived  therefrom.  This  amounts  to  an  official 
notification  that  the  United  States  have  formally  adopted 
the  metre  as  the  standard  of  measurement,  and  that  in 
future  in  official  business  the  yard  will  be  represented  as  a 
fraction  of  the  metre,  and  the  pound  as  a  fraction  of 
the  kilogram.  This  is  a  great  step  towards  the  introduction 
of  the  metric  system  in  the  United  States,  where  there 
is  now  a  strong  desire  to  change  the  existing  weights  andl 
measures  for  those  of  the  metric  system. — Chemist  and 
Drugqist. 

Packixg  Salt  ix  the  Dutch  Ixdii:s. 

The  Chemist  and  Druggist  gave  particulars,  at  the  time^ 
of  the  conditions  under  which  a  prize  of  10,000  florins^ 
(about  850/.)  had  been  offered  by  the  Dutch-Indian- 
Government  for  the  most  practical  method  of  packing 
salt  for  retail  sale  in  small  parcels  which  will  prevent 
the  substance  becoming  damp.  The  money  has  now  been 
awarded  to  Mr.  C.  von  Belzberg,  of  Ischl,  Austria,  who 
proposes  to  pack  the  salt,  either  in  powder  form  or  com- 
pressed into  bricks,  in  a  waterproof  cover  of  Lenz's 
papier-mache,  after  having  previously  removed  all  particles 
of  moisture  by  drying.  Mr.  von  Balzberg's  method  has- 
been  subjected  to  practical  tests  and  found  to  answer 
thoroughly.  Its  application  costs  about  \d.  a  packet  for 
bricks,  and  J^.  per  packet  for  powder.  The  salt-trade  is- 
a  Government  monopoly  in  the  Dutch  Indies. — Ihid. 

The  Chemical  Arts. 

The  French  Society  for  encouraging  Xational  Industry 
has  recently  issued  a  syllabus  of  the  prizes  in  connection 
with  the  chemical  arts,  to  be  offered  for  competition  during 
the  three  forthcoming  years.  These  comprise  six  prizes 
of  2,000  f.  each  and  two  of  1,000  f.  for  1894  ;  five  of  2,000  f^ 
and  one  of  1,000  f.  for  1895  ;  while  for  the  year  1896,  two 
prizes  only,  each  of  the  value  of  2,000  f.,  are  announced. 
For  next  year  the  subjects  include  "  How  to  utilise  the 
residues  of  manufactories ;  "  "  The  manufacture  of  glass 
destined  for  chemical  purposes  ;  "  "  The  discovery  of  pro- 
cesses capable  of  supplymg,  by  any  kind  of  chemical- 
transformation,  useful  organic  compounds,  such  as  quinine,. 
cane-su<Tar,  &c. ;  "  "A  scientific  study  on  the  physical  and. 
mechanical  properties  of  glass,"  &c. —  Ibid. 

The  World's  Pkoductiox  of  Zixc. 

The  production  of  zinc  in  the  whole  world  has,  for  more 
than  the  last  10  years,  shown  steadily  increasing  progress. 
According  to  the  French  Juurnal  des  Mines  of  the  ITtk 
August  last,  it  was  estimated  in  1881  at  260,088  tons:  in 
1885  at  293,302  tons;  in  1890  at  343,096  tons;  in  1891 
at  356,501  tons  ;  lastly  it  reached  in  1S92,  365,257  tons. 
This  shows  an  increase  compared  with  the  preceding  year 
of  8,759  tons,  or  nearly  2-5  per  cent.,  and  105,163  tons,  or 
40  "4  per  cent.,  since  1881. 
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In  the  production  of  1892,  Europe  figures  for  287,607 
tons,  or  78-7  per  cent.,  and  the  United  States  of  America 
for  11,000  tons. 

The  production  of  the  United  States  was,  in  1881,  30,000 
tons ;  that  of  Europe  230,088  tons. 

Among  the  producing  countries  of  Europe,  Germany 
occupies  the  first  rank  with  an  annual  average  production 
of  from  125,000  to  130,000  tons;  then  follows  Belgium 
with  nearly  100,000  tons. 

The  production  of  the  different  European  countries 
■during  the  last  two  years  was  distributed  as  follows  : — 

Rhenish  Prussia 'and  Belgium,  143,505  tons  in  1892,  as 
•compared  with  139,695  in  1891,  an  increase  of  3,810  tons; 
Silesia,  87,760  tons  in  1892  and  87,080  tons  in  1891,  an 
increase  of  680  tons;  Great  Britain,  28,590  tons  and  29,410 
tons,  a  decrease  of  820  tons;  France  and  Spain,  18,462 
and  18,360  tons,  an  increase  of  102  tons  ;  Poland,  4,270 
and  3,760  tons,  an  increase  of  510  tons;  Austria,  5,020  and 
.6,440  tons,  a  decrease  of  1,420  tons. 

The  production  of  zinc  in  pigs  in  Germany  in  1891, 
including  zinc  used  for  the  making  of  sheet  and  different 
articles,  was  139,353  tons. 

The  largest  consumer  is  England.  The  average  price  per 
ton  -nas  24/.  175.  6d.  in  1892,  and  23/.  4s.  6d.  in  1891  and 
1890. 

Compared  with  this  low  price  on  the  English  market  it  is 
interesting  to  note  that  the  value  of  a  ton  of  zinc  increased 
in  Germany  in  a  like  proportion.  Whilst  in  1890  it  was 
18/.  2s.  6(/.,  it  reached  in  1891  22/.  8s.,  and  in  1892  22/.  9s. 

The  total  value  of  the  production  in  Germany  in  1890 
was  2,465,000/.,  in  1891  3,120,000/.,  and  in  1892  3,130,000/. 

The  Shale  Works  of  Scotl.vxd. 

J.  Constable.     Engineering  and  Mining  Journal.     1893, 
September  9,  271. 
Shale  mining   and   its   related   manufacturing  industries 
•have  become  one  of  the  most  important  of  the  industries  of 
Scotland,  the  total  capital  of  nine  incorporated  companies 
being  over  10,000,OOU  dols.     The  shale  mines  lie  principally 
in  the  counties  of  Edinburgh  and   Linlithgow.     The  seams 
belong  to  the  calciferous  sandstone  series,  which  undci'lie 
the  lower  coal  measures.     The  Eaeburn  shale  seam,  which 
averages  from  2.V  ft-  to  3   ft.   in  thickness,  has  only  been 
worked  to  a  very  small  extent.     The  method  adopted  has 
been  on  the  longwall  principle.     The  next  in  order  is  the 
Mungle  shale.     Its  average  thickness  is  about  30  in.,  but  it 
has   been  little  proved  by   workings.     About    2  4   fathoms 
below  this  shale  lies  the  two-feet  coal,  the  position  of  which 
is,  however,  sometimes  occupied  by  a  seam  of  blackbaud 
ironstone  and  a   shale  about    18  in.   thick.     Xo  workings 
have  been  carried  on  in  this,  but  the  upper  portion  of  the 
shale  is  said  to  be  of  fine  quality.     From  about  34  to  50 
fathoms  below  this  lies  the  grey  shale,  which  has  only  been 
worked   to    a    small   extent   in   the  West   Calder  district, 
where  it  was  found  to  he  about  24  in.  thick.     In  the  refining 
processes  it  produced  a  large  percentage  of  solid  paraffin. 
From  the  gray  shale  to  the  Houston  coal  the  distance  varies 
from    10   to    14  fathoms.     This    coal   has    been  mined  by 
several  of  the  oil  companies  on  their  leaseholds,  but  so  far 
with  little  success.     Only  in  some  districts  indeed  has  it 
"been  found  workable,  and  even  there  the  expense  was  great, 
owing  to  the  soft  nature  of  the  roof  and  pavement.     After 
this  comes  the  Fells  shale,  which  underlies  the  coal  from 
about  30  to  40  fathoms.     This  seam  has  proved  the  most 
.important.     It  has  been  worked  principally  hy  the  longwall 
method.     There   are  two   qualities   of  shale  in  the  seam. 
The  yield  of  oil  from  the  top  or  good  portion  is  about  36  gals, 
per  ton  of  shale,  and  from  the  lower  about  18  gals.,  while 
the  yield  of  ammonia  is  from  20  lb.  to  30  lb.  per  ton.     This 
is  really  the  richest  of  the  shales  as  regards  the  yield  of  oil. 
The  next  lower  shale  is  the  Broxburn  shale,  which  averages 
b\  ft.  in  thickness.     The  quality  of  the  shale  varies  con- 
siderably in  different  districts.     In  some  cases  the  yield  of 
oil  is  as  low  as  16  to  20  gals,  of  crude  oil,  while  the  sulphate 
of  ammonia  is  about  40  lb. ;  in  others  again  the  oil  increases 
to  35  gals.,  with  the  ammonia  about  25  lb.  per  ton  of  shale. 
The  Dunncts  shale  seam,  which  underlies  the  Broxburn  at 
•a    depth  varying  from  45   to  70  fathoms,  is  from  6   ft.  to 
16  ft.  thick.     The  jield  of  oil  from  the   Dunnets  shale  is 


from  15  to  30  gals.,  and  of  ammonia  20  lb.  to  40  lb.  per  ton. 
The  Barracks  shale,  which  comes  next,  has  not  been  worked 
to  any  large  extent.  The  average  thickness  is  about  10  ft. 
Almost  immediately  below  this  shale  lies  the  Camps  lime- 
stone, although  in  one  case  the  distance,  as  proved  by 
boring,  was  100  fathoms.  From  the  Camps  limestone 
again  nothing  is  got  until  the  Pumpherston  shales  are 
reached,  some  120  fathoms  below.  These  shales  consist  of 
five  seams  lying  comparatively  near  one  another,  and  are 
as  follows: — Xo.  1,  or  Jubilee  shale,  about  8ft.  thick; 
Xo.  2,  or  Maybrick,  about  6  ft.  thick ;  Xo.  3,  or  Curly, 
about  6|  ft.  thick ;  Xo.  4,  or  Plain,  about  8^  ft.  thick ; 
Xo.  5,  or  Wee,  about  A\  ft.  thick.  And  yet  these  seams 
have  only  been  wrought  on  three  properties.  The  winding 
inclines  are  generally  driven  in  Xos.  3  or  4  seams,  and  level 
cross-cuts  driven  to  win  out  the  others.  The  average 
inclination  is  1  in  l\.  The  workings  have  been  entirely 
by  the  stoop-and-room  method,  rooms  being  about  12^  ft. 
wide,  and  the  stoops  trom  20  to  30  j'ards  square.  Stooping 
has  been  carried  on  to  a  small  extent.  The  yield  of  oil 
from  these  shales  is  comparatively  small,  being  only  about 
20  gals,  per  ton,  but  this  is  made  up  for  by  the  yield  of 
ammonia,  which  is  as  high  as  60  lb.  to  70  lb. 

Fertilisers  at^d  Feedixg-Stuffs  Bill. 

This  Bill  has  passed  through  both  Houses,  and  has 
received  the  Kojal  Assent.  The  objects  of  the  Bill  are 
to  put  down  fraudulent  dealing  in  fertilisers  and  feeding- 
stuffs,  especially  oilcake.  Lord  Ribblesdale  states  that 
the  Bill  proposes  to  place  a  purchaser  in  a  better  position 
to  obtain  his  remedy,  by  civil  proceedings,  in  cases  in  (vhieh 
the  fertiliser  or  feeding-stuff  is  inferior  in  quality  to  what  he 
is  led  or  entitled  to  expect  when  he  purchases  it,  and  in  the 
second  place  it  makes  certain  offences  the  subject  of 
criminal  proceedings  and  penalties.  If  any  person  fails 
without  reasonable  excuse  to  give  the  invoice  which,  under 
the  Act,  must  be  given,  and  is  to  have  effect  as  a  warrantry  ; 
if  the  invoice  or  the  description  is  false  in  anj-  material 
particular,  to  the  prejudice  of  the  purchaser ;  if  an  article 
sold  for  use  as  food  for  cattle  contains  am-  ingredient 
deleterious  to  cattle ;  or  if  to  any  such  article  has  been 
added  any  ingredient  worthless  for  feeding  purposes  and 
not  disclosed  at  the  time  of  sale,  the  offending  person  is 
made  liable  on  summary  conviction  to  a  penalty  not 
exceeding  20/.  for  a  first  offence  and  50/.  for  any  subsequent 
offence.  The  Bill,  however,  makes  a  certificate  of  the  Board 
of  Agriculture  an  essential  preliminary  to  such  proceedings, 
except  in  cases  where  the}'  are  instituted  by  the  council  of  a 
county  or  county  borough.  It  further  proposes  to  make  it 
incumbent  on  countj'  councils  to  appoint  district  agricultural 
analysts;  and  buyers  of  fertilisers  or  feeding-stuffs  will  be 
entitled,  on  payment  of  a  fee,  to  have  their  purchases 
analysed.  This  analysis,  subject  to  appeal  to  a  chief 
analyst  to  be  appointed  by  the  Board  of  Agriculture,  may  be 
made  the  basis  of  proceedings  either  by  the  person  aggrieved, 
by  a  county  council,  or  bj'  any  association  authorised  by  the 
Board  in  that  behalf.  The  Bill  extends  to  Scotland  and 
Ireland. —  Chemist  and  Druggist. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Metals 

Chemicals  and  dyestufls 

OUs 

Eaw  materials   for  non-textile  in- 
dustries. 

Total  value  of  all  imports  . . . . 


1        & 

.          1,871,894 

£ 

1,656,211 

439,923 

«0,622 

'             706,240 

650,377 

4,668,351 

4,781,648 

1        34,814,365 

I 

35,002,085 
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SUKMABT   UF   EXPOHTS. 


Articles. 


Month  ending  31st  August 


1892. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Uiscellaneous  articles 

Total  value  of  all  exports. 


£ 

2,739.174 

708,783 

2.421,423 


1893. 


£ 

2,691,5  il 

715,113 

2,332,8:4 


20,051,330 


19,530.178 


Imfobts  of  Metals  fob  Moxtii  ending  31st  Algust. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893, 

Copper  :— 
Ore Tons 

7,233 

R19.> 

£       '        £ 
35,541  \       23,865 
231,636        197,075 

151,130  1     156,831 

1 

242,579  '     231,789 

Regulus „ 

Un  wrought  ....      „ 

Iron  :— 
Ore „ 

10,739  1         8,681 
3>23l  ]         3,433 

373,221  '     421,370 

5,620  '         7,78 1 
279  ;            874 

14,381          17/510 

1 
49,804  :       5t,014 

67,650            7,500 

1 

67/360          45,395 
4,509            4,123 

1 

Bolt,  bar,  Ac. . . .      „ 
S  teel,  un  wrought . .      „ 
Lead,  pig  and  sheet      „ 

Pyrites „ 

Quicksilver .......    Lb. 

Silver  ore Value  £ 

Tin Cwt. 

56,032  '       73,347 

3,189  j         9,476 

156,514        174,384 

88,393          92,737 

1 

6,107  ;            620 
270,777       237,439 
323,075        191,678 

Zinc Tons 

90,057          71.773 

Other  articles  . .  .Value  £ 

180,328 

1^2,070 

Total  value  ol  metals 

.. 

1,871,897 

1,656,211 

Impobts  of  Oils  fob  Month  ending  31st  August. 


Articles. 

Quantities. 

Values. 

1892.      j      1893, 

1892. 

1893. 

Cocoa-nut ,  Cwt. 

Olive Tuns 

17,684  8,715 
1,857            1,343 

93,673  I     122,62] 

13,560,606   10,909,767 

1,406            2,145 

2,308            1,967 

91,974         76,167 

£ 

19,866 
66,600 
95^,261 
261,536 
34,138 
45,541 
99,863 
83,313 

£ 

10,903 
51,''95 

Pahn Cwt. 

149,174 

Petroleum Grail. 

Seed  Tons 

190,031 
53,086 

Train,  &e Tuns 

Turpentme Cwt. 

Other  articles  . .  Value  £ 

39,787 
78,411 
77,687 

Total  value  of  oils  . . . 

•• 

j     706,240 

1 

650,377 

Imfobts  of  Chemicals  and  Dyestuffs  fob  Month 
ending  31.ST  August. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

5,639 
31,305 
38.382 

278 
1,870 

2,310 

9,012 
36,^19 
21.,75C 

410 
1,086 

707 

26,982 

3,213 

£ 

3.553 

12,001 

10,458 

102,740 

1,674 

39,472 

14,397 
24,973 
409 
35,483 
25,889 
47.37n 

£ 

8,10? 
13,946: 

7,015 
149,258 

2,467 
22,200 

18,676 

19,472 

2,122 

12,.364 

Bark  (tanners',  4c.)    „ 

Brimstone 

Chemicals Value  £ 

Cochineal   Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarin „ 

Other 

Nitrate  of  potash  .      „ 
Valonia Tons 

30,170 
3,424 

22,724 
41,436 

Other  articles. . .  Value  £ 
Total  value  of  chemicals 

121,  t02 

120,S."!> 

1                    1 

1         ..         '     439,922 

'                    1 

440,622 

Imports  of    Raw   Material   fob   Non-Iextilk 

Industries  for  IMonth  ending  31st  August. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1893, 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 
Arabic „ 

Lac,&c M 

Gutta-percha  ....        „ 

Hides,  raw : — 
Dry „ 

Wet 

Ivory „ 

Manure  :— 
Guano Tons 

Bones „ 

Nitrate  of  soda ...        „ 
Phosphate  of  lime       „ 

Paraffin Cwt. 

Liuen  rags Tons 

Esparto „ 

Palp  of  wood  ....       „ 

Kosin Cwt. 

Tallow  and  stearin      „ 
Tar Barrels 


7.924 

1         3,712  i 

493,853 

224,832  1 

15,483 

24,805 

6,137 

8,124 

7,117 

4,84t 

3,663 

2,858 

24,898 

31,193 

52,059 

38,892 

756 

734 

2,967 

176 

2,126 

1,363 

5,568 

10,498 

45,535 

40,156 

33,081 

72,501 

2,071 

1,145 

18,333 

15,130 

16,101 

16,731 

154,000 

202,897 

126,131 

156,381 

35,987 

42,899 

£ 

15,W9 
81,358 
149,417 

13.962 
26,395 
44,860 

64,142 
108,173 
31,364 

20,567 

9,696 

47,200 

107,551 
50,708 
21,129 
88,969 
80,714 
37,958 

157,173 
19,748 


£ 

6,963 
30,683 
265,307 

16,134 
22,853 
16,095 

75,019 
120,007 
34,577 

1,224 
5,868 
92.894. 
65,658 
70,562 
11,297 
67.481 
98,289 
62,404 
217,578 
23,193 
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Imports  of  Raw  Materials  for  Non-Textile 
Industries  for  Month  ending  31st  August — continued. 


Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

■Wood  :— 
Hewn Loads 

303,370 

794.077 

13,850 

6,334 

316,Q79 

857,264 

17,097 

3,007 

£ 

718,880 

1,719,279 

55,735 

59,583 

934,644 

£ 
639,839 

1,826,959 

52.305 

Mahogany Tons 

Otlier  articles. . .  .Value  £ 

26.312 
932.120 

Total  value 

•• 

4,66?,554 

4,781,048 

Besides  the  above,  dru^s  to  the  value  of  72,501?.  -were  importeJ, 
-as  against  65,253?.  in  August  1892. 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  August. 


Quantities. 

Values. 

Articles. 

1892. 

1893. 

1892. 

1893. 

7,S5t 
6S,936 

10,!0l 
35,879 

£ 

33,640 

160,608 

£ 

40,151 

•Copper  :— 

Unwrought , 

85,011 

^Wrought „ 

20,780 

25,874 

79,379 

73,912 

Mixed  metal 

20,197 

21,977 

50,053 

51,881 

-Hardware Value  £ 

.. 

.. 

185,320 

lt:6,933 

■Implements „ 

.. 

100,644 

95,809 

•iron  and  steel Tons 

259,625 

281,832 

1,880,174 

1,779,846 

,I,ead , 

4,306 

4.353 

48,368 
27,739 

48,012 

Plated  wares...  Value  £ 

26,211 

Telegraph  wires         „ 

.. 

.. 

29,755 

176,859 

Tin Cwt. 

9,237 
17,362 

15,373 

9,779 

43,369 
15,726 

70,396 

67,930 

Zinc •      ), 

8.564 

-Other  articles  . .  Value  £ 

70,372 

Total  value 

2,739,174 

2.691,541 

Exports  of  Miscellaneous  Articles  for  Month 
ending  31st  August. 


Exports  of  Drugs  and  Chemicals  for  Month  ending 

31st  August. 


Quan 

titles. 

Values. 

Articles. 

1892. 

1893. 

1892. 

1893. 

Alkali Cwt. 

£00,228 

447,034 

£ 

176,474 

£ 

147,332 

Bleaching  materials    „ 

150,624 

87,0c0 

59,807 

35,781 

C  hemical  manures .  Tons 

40.959 

48,505 

169,191 

227.926 

:M-dicines Value£ 

.. 

86,911 

76,765 

Oher  articles  ...        „ 

216,102 

V  27,309 

Total  value 

1        ••■ 

•• 

70S,7S5 

715  113 

Articles 

Quantities. 

Values. 

. 

1892. 

1893. 

1892. 

1893. 

Gunpowder 

.     Lb. 

751,00) 

610,700 

£ 

16,710 

£ 

17,098 

Military  stores.. 

Value  £ 

•  • 

81.035 

89.875 

.     Lb. 

Value  £ 

1,720,100 

1,445,300 

31,488 
103,619 

26,949 

Caoutchouc .... 

107.979 

.    Tons 
Value  £ 

43,032 

36,948 

77.569 
67,245 

63.707 

Products  of  coal 

75.955 

Earthenware  ... 

., 

.. 

.. 

185,432 

157.134 

Stoneware 

,. 

.. 

.• 

10,314 

12,612 

Glass  :— 
Plate 

..  Sq.Ft. 

141,910 

171,278 

8,290 

8,785 

Flint 

..    Cwt. 

8,o3S 

6,8ai 

20.265 

16,038 

Bottles 

1 

'       60,614 

56.361 

33,073 

28,031 

Other  kinds.. 

II 

18,565 

15,717 

13.929 

11,846 

Leather  :— 
Unwrought . . 

•  •      11 

10,001 

11,734 

94,831 

109,390 

Wrought  .... 

.  Value  £ 

.. 

.. 

40,932 

33,563 

Seed  oil 

.    Tons 

1         4,679 

4.9.34 

91,292 

108,843 

Floorcloth 

Sq.  Yds. 

1 

'  1,282,700 

1.583,700 

59.334 

6.5.117 

Painters'  materials  Val.  £ 

.. 

.. 

115,018 

121,162 

Paper  

..    Cwt. 

79.072 

68,628 

131,159 

113,081 

E^ags 

..   Tons 

1         4,054 

3,318 

26,666 

19,638 

..   Cwt. 

47,798 

56,309 

49,955 

58,725 

t 

•• 

2.421,423 

2  3.32  854 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

15,455.  J.  T.  Thomson.  A  pump  for  producing  low 
exhaustion  by  the  use  of  any  liquid,  such  as  mercury  or 
sulphuric  acid,  which  has  a  very  small  vapour  pressure, 
which  pump  can  work  either  automatically  or  by  hand. 
August  15. 

15,484.  E.  A.  Uehling  and  A.  Steinbart.  Improvements 
in  and  relating  to  pyrometers.  Complete  Specification. 
August  15. 

15,488.  J.  Y.  Smith.  Improvements  in  method  of  and 
apparatus  for  promoting  consumption  of  fuel.  Complete 
Specification.     August  15. 

15,622.  A.  E.  H.  Field.  An  improvement  in  compound 
asbestos  and  other  fibrous  packings.     August  17. 
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la.GIO.  A.  lJurkart-Stalder.  Iiiiprovemeiits  in  appiuMtiis 
for  attaining  ii  smokeless  i-ombustioii  and  a  liigh  tempera- 
ture. Coinjjlete  Specifieation.  Filed  August  17.  Date 
applied  for  January  17,  18'J:?,  being  date  of  application  in 
^Switzerland. 

15,721.  J.  Harper.  An  improved  apparatus  for  assisting 
in  the  drying  of  hops.     August  10. 

15,843.  C.  J.  Lundstroni,  1).  H.  I?iirrell,  and  E.  J. 
Burrell.  Improvements  in  centrifugal  liquid  separators. 
Complete  Specification.     August  21. 

15,946.  P.  Colligan.  Improvements  in  the  means  or 
apparatus  for  cooling  beer  and  other  liijuids.     August  23. 

16,003.  G.  Morris  and  W.  Kdney.     See  Class  XVII. 

16,151.  P.  J.  "Worsley,  W.  Windus,  and  B.  Brucey.  See 
Class  VII.  I 

16.163.  C.  Hodson.     .See  Class  XVII.  i 

16.164.  C.  Ilodson.  An  improved  apparatus  for  drying 
cacao  beans  and  the  like.     August  28.  , 

16,198.  W.  C.  Currie  and  W.  K.  Rowlands.  An  improve- 
ment in  apparatus  for  drying  animal  and  other  matters. 
August  28. 

16,439.  E.  Shaw.  An  improved  method  of  removing 
liquids  from  solutions.     September  1. 

16,869.  J.  Gamgee.  Improvements  in  vapour  condensers 
or  devaporators.     September  7.  j 

17,193.  J.  F.  M.  Pollock  and  W.  Leach.     Improvements    ' 
in  machinery  for  making  or  forming  compressed  blocks,  such 
as  bricks,  block  fuel,  soap,  and  the  like.     September  13.         I 

17,262.  E.  Partington  and  S.  Bamforth.  Improvements 
in  taps  and  cocks  for  use  with  corrosive  liquids.  Complete 
Specification.     September  14.  , 

17,380.  C.  E.  Mdes.     Improved  means  for    evaporating  ] 
liquids.     September  15.  I 

17,403.  W.  B.  Cowan.  A  new  or  improved  triturating 
and  emulsifying  machine.     September  15.  i 

Complete  Specifications  Accepted.*  i 

1892.  I 

15,880.  A.  Dauber.  Improvements  in  calcining  furnaces. 
August  30. 

18,325.  F.T.Bond.     An  appliance  for  making  infusions  j 

or  extracts  of  vegetable  or  other  matters.     September  20.  I 

18,793.  F.  J.  E.  Carulla.     Apparatus  for  concentrating  ! 

and  evaporating  liquids.     August  23.  ] 

19,653.  P.  M.  F.  Laurent.     A  method  and  apparatus  for  i 

■use  in  the  manufacture  of  ice.     September  6.  I 

19,789.  A.  Boake  and  F.  G.  A.  Roberts.     Improvements  I 

in  vessels  for  containing  sulphur  dioxide.     August  30.  | 

1893.  ' 

14,902.  J.  Kremer.  Actinometer  and  method  of  measur- 
ing the  chemical  effect  of  light.     September  13.  \ 


Complete  Specifications  Accepted. 

1892. 

18,581.  D.  Terrace.  An  improved  apparatus  or  appliance 
for  heating  inclined  gas  retorts.     August  23. 

18,904.  J.  Hodges.     See  Class  III. 

19,078.  L.  Chapman.  Apparatus  for  the  production  of 
oxygen  and  nitrogen  from  atmospheric  air.     August  30. 

20,341.  P.  A.  Fichet  and  R.  Heurtey.  Improvements  in 
the  production  aud  the  use  of  gaseous  fuels.     Au"ust  30. 

20,710.  L.  Van  Vestraut.  An  improved  apparatus  for 
charging  inclined  gas  retorts.     September  20. 


1893. 

6688.  B.  D.  Healey.  An  improved  system  of  utilising 
the  heated  gases  from  refuse-destructor  furnaces.  Sep- 
tember 6. 

H.   Lake. — From  A.    C.    Humphreys.     Im- 
1    apparatus    for    the    manufacture   cf    gas. 


XL— FUEL,  GAS,  A^^n  LIGHT. 

Applications. 

15,432.  R.  II.  Laird  and  "W.  H.  Laird.  Improved  appa- 
Tatus  for  vaporising  oil.     August  14. 

15,515.  C.  D.  Abel. — From  the  Gas  Motoreu  Fabrik 
Deutz,  Germany.  Improved  construction  of  gas  pro- 
ducers.    August  15. 

16,220.  R.  Xobel.  Improvements  in  the  method  of 
burui:ig  and  controlling  the  combustion  of  solid  fuel,  and 
in  hearths  or  furnaces  therefor.     August  28. 

16,282.  A.  E.  Dinsmore.  Improvements  connected  with 
gas-making  apparatus.     August  29. 

16,538.  R.  Fegan.  Improvements  in  the  manufacture  of 
briquettes  for  fuel.     September  2. 


*  See  Xote  (*)  on  provious  pa^e. 


13,482.  H 
provements 
August  23. 

13,890.  J.  Hamer,     An  improved  fire-lighter  for  use  with 
petroleum  or  other  oil.     Angust  30. 


III.— DESTRUCTIVE  DISTILLATIOX,  TAR 
PRODUCTS,  Etc. 

Application. 

16,769.  F.  W.  Clark.  An  improved  method  or  process 
for  the  extraction  of  naphthalene  and  other  hydrocarbons 
from  coal-tar  aud  similar  substances.     September  6. 

CojcpLETE  Specification  Accepted. 

1892. 

18,904.  J.  Hodges.  Improvements  in  the  treatment  of 
paraffin  scale  and  other  crude  paratfins.     August  23. 


IV.— COLOURIXG  MATTERS  and  DYES. 
Applications. 

6035a.  H.  E.  Xewton.— From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  colouring  matters.  Filed  September  14. 
Date  applied  for  March  21,  1893. 

15,444.  S.  Pitt. — From  L.  Cassella  and  Co.,  Germanv. 
The  production  of  new  acetnaphthj-leuediaminesulpho  acids 
and  of  colouring  matters  derived  therefrom.     August  14. 

15,509.  R.  G.  Williams.  Improvements  in  colouring 
matters.     August  15. 

1 5,698.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  azo 
colouring  matters  frjm  diamidodibenzimidazols.    August  18. 

16,199.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation,  Germany.  Manufacture  of  dihydroxy- 
naphthalene  and  amido-naphthol  sulpho  acids  and  of  dyes 
derived  therefrom.     August  28. 

16,308.  J.  Fury.  Improvements  in  dyes  for  staining 
leather.     August  30. 

16,370.  B.  AVillcox.— From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  acid  colouring  matters.     August  30. 

16,780.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
pr.iduction  of  colour ng  n: alters  and  materials  therefor. 
September  C>. 
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17,141.  H.  E.  Xewton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  sulpho-acids  of  the  naphthalene  series. 
September  12. 

17,472.  B.  WJIlcox. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  colouring  matters  and  leuco-compounds  rehited  to 
the  indigo  series,  and  of  ncTv  materials  therefor.  Sep- 
tember 16. 

CoMPLKTB  Specifications  Accepted. 

1892. 

17,770.  H.  E.  Newton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.  The  manufacture  or  production  of 
new  azo  colouring  matters,  and  processes  for  dyeing  and 
printing  therewith.     September  6. 

18,081 .  0.  Imra}'. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Reduction  of  green  and  blue  to 
blue-green  colouring  matters  of  the  triphenylmethan  series. 
August  23. 

18,721,  R.  J.  Friswell  and  F.  H.  Leeds.  Manufacture  of 
copyable  inks.     August  23. 

18,762.  H.  S.  Ehvorthy.  An  improved  method  of  and 
apparatus  for  osidising  iniligo  liquor.     September  20. 

19,557.  H.  E.  Xewton. — From  The  Farbenfabriken  vor- 
mals F.  Baj-er  and  Co.  The  manufacture  or  production 
of  new  colouring  matters.     September  13. 

19,743.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  produc- 
tion of  new  azo  colouring  matters.     September  13. 

19,820.  O.  Imray. — From  The  Farbwerke  vormals  IMeister, 
Lucius,  and  Briining.  A  new  manufacture  of  red  colouring 
matter.     September  20. 

19,891.  Brooke,  Simpson,  Spiller,  Limited,  and  A.  G. 
Green.  Manufacture  of  azo  colouring  matters.  September  20. 

1893. 

12,704.  J.  Imray. — From  L.  D.  Huguenin  and  Co.  Pro- 
duction of  new  unsymmetrical  diamido  bases  and  manu- 
facture of  dyes  therefrom.     August  30. 

12,928.  P.  Monnct  and  M.  C.  Traub.  Production  of  a 
diamidophenolester  and  its  acid  derivatives.     August  23. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Ere. 

Applications. 

15,945.  A.  F.  B.  Gomess.  A  new  and  improved  process 
for  the  treatment  of  textile  vegetable  fibres  (more  especially 
those  of  the  lytica  family).     August  23. 

16,179.  W.  Littlewood  and  I.  Ingham.  Improvements  in 
the  method  and  apparatus  for  colour  classing  and  designing 
for  the  manufacture  of  textile  goods.     August  28. 

16,635.  E.  A.  Schmitt  and  G.  Elbinghaus.    See  Class  XIX. 

10,698.  E.  J.  Goodwin.  Improved  treatment  of  textile 
fabrics  and  production  of  material  suitable  for  use  as 
tracing  cloth.     September  5. 

16,958.  W.  Thomson.  Improved  process  for  rendering 
fabrics  waterproof.     September  9. 

Complete  Specification  Accepted. 
1892. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

15,531.  G.  A.  J.  Schott. — From  E.  Laube,  Switzerland,, 
and  H.  Resch,  Germany.  Improvements  in  the  method  of 
bleaching  cotton  cloths  and  other  materials,  and  in  apparatus, 
emploj-ed  therein.     August  16. 

15,829.  O.  Imraj'. — From  F.  Erbau  and  L.  Specht, 
Germany.  Process  for  dyeing  textile  material  in  cops  or 
spools  with  alizarine  and  other  mordant  dyes.     August  21. 

16,038.  T.  P.  Miller.  Improvements  in  apparatus  for 
treating  fibrous  materials,  yarns,  or  threads  with  mordant- 
ing, preparing,  d^-eing,  or  other  liquids.     August  25. 

10,551.  O.  Imray. — From  The  Farbwerke  vormals  Meister,. 
Lucius,  and  Briining,  Germany.  Improvements  in  dyeings 
with  paranitraniline  on  fabrics  grounded  with  beta-naphthoL 
September  2. 

Complete  Specifications  Accepted. 

1892. 

14,943.  C.  A.  Sahlstrom  and  E.  Parr.  Improvements  ir» 
the  bleaching  of  wool,  hair,  silk,  cotton,  flax,  and  other 
animal  and  vegetable  fabrics  and  fibres,  paper,  pulp,  and 
the  like.     August  23. 

15,082.  F.  Obermayer.  An  improved  process  of  djeing 
animal  fibres  and  fabrics,  horn,  feather?,  leather,  and  albu- 
minous substances  generally.     August  30. 

21,714.  F.  W.  Hayward,  A.  S.  King,  and  A.  W.  Love- 
land.  Improved  means  and  apparatus  for  surfacing  paper 
or  other  material  with  colour,  gum,  oil,  varnish,  or  the  like. 
September  13. 

1893. 

13,902.  E.  Gessler.  A  new  or  improved  apparatus  for 
the  treatment  of  textile  fibres  or  yarns  or  the  like  with 
dyeing  fluids  and  vapours.     September  20. 


19,737.  H.    W.   Godfrey, 
Manufacture  of  floor-cloth. 


C.  F.  Leake,  and  C.  E.  Lucas. 
September  6. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

15,424.  F.  J.  R.  Carulla.  Improvements  in  the  manu- 
facture of  sulphur.     August  14. 

15,466.  J.  Cuninghame  and  J.  Addie.  A  new  or  improvedi 
process  for  obtaining  ammonium  chloride  and  carbonate  or 
bicarbonate  of  soda  from  blast-furnace  or  producer  gases, 
August  15. 

15,475.  R.  H.  Leaker.  Improvements  in  the  manufacture- 
of  vinegar.     August  15. 

15,735.  "W.  Paterson  and  J.  Jack.  Improvements  in 
obtaining  chlorine.     August  19. 

15,895.  F.  B.  Hacker  and  P.  S.  Gilchrist.  Improvement* 
in  apparatus  for  the  manufacture  of  sulphuric  acid.  Com- 
plete Specification.     August  22. 

16,010.  W.  Brothers.  Improvements  in  the  manufacture 
of  bicarbonate  of  ammonia.     August  24. 

10,046.  J.  Redder.  Improved  method  for  effecting  the 
decomposition  of  sodic  sulphate.     August  25. 

16,151.  P.  J.  Worsley,  W.  Wiudus,  and  B.  Bracey. 
Improvements  in  or  connected  with  pumping  and  absorbing 
chlorine  gas,  and  apparatus  for  use  therein.     August  26. 

16,652.  A.  Vogt  and  A.  R.  Scott.  Improvements  in 
obtaining  chlorine.     September  5. 

16,760.  A.  Gordon  and  J.  Gordon.  Improved  process 
and  apparatus  for  the  manufacture  of  cyanides.  Sep- 
tember 6. 


Sept.  39, 1893.] 


THE  JOURNAL   OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY. 


801 


17,002.  8.  Marasse.  An  improved  method  of  manu- 
facturing pijtiissium  salicjlijte  and  salicylic  acid.  Complete 
Specification.     Septeinbtr  9. 

17,0.5-1.  C.  1).  Abel.  — From  C.  Hirzel,  Sv\itzcrlan<l. 
Proce.ss  and  apparatus  for  obtaining  common  .*aU  b}- 
the  refric,crati()n  of  brine.  Complete  Specification.  Sep- 
tember 1 1 . 

17,17.3.  G.  T.  Ik'ilby.  Improvement  iu  the  manufacture 
of  cyanides.     September  1.3. 

17,220.  C.  A.  J.  H.  Siihrowkr  and  H.  E.  H.Schroeder. 
See  Class  X. 

COMPLKTK  SpKCIFICATION.S  ACCEPTED. 

1892. 

13,047.  H.  "W.  Wallis.  Manufacture  of  chlorine. 
August  23. 

17,911.  P.  M.  Justice. — From  E.  G.  Acheson.  Improve- 
ments in  and  connected  with  carbonaceous  compounds. 
August  30. 

18,496.  J.  Morris.  New  or  improved  process  for  the 
production  of  crystals  or  crystalline  masses.     September  13. 

18, ,598.  F.  P.  Candy.  Improvements  in  and  in  connection 
with  the  manufacture  of  iron  sulphate,  and  of  materials  for 
use  in  ihe  filtration  and  precipitation  of  sewage  and  polluted 
waters.     September  6. 

18,810.  H.  Steinem.  Manufacture  of  carbonic  acid  gas. 
September  6. 

18,900.  C.  H.  W.  Hoepfner.  Improvements  in  the 
manufacture  of  cuprous  oxide.     Sejitember  20. 

19,812.  L.  Mond.  Improvements  in  obtaining  ammonia, 
chlorine,  and  hydrochloric  acid  from  ammonium  chloride. 
September  13. 

20,055.  'S^'.  J.  Frascr  and  L.  ^IcGregor  Fraser. 
Manufacture  of  bleaching  powder  aud  like  compounds,  and 
apparatus  therefor.     September  20. 

20,269.  M.  P.  Hatschek.  Improvements  in  the  manu- 
facture of  sulphurous  acid  and  its  compounds,  sulphites  and 
bi-sulphites  of  lime,  soda,  and  the  like.     September  13. 

20,284.  P.  de  Wilde,  A.  Peychler,  and  F.  Hurler.  Im- 
provements in  apparatus  for  the  manufacture  of  chlorine. 
September  20. 


12,074. 
obtaining 

12,426. 
obtaining 
obtaining 

12,604. 
improved 
producing 
acid,  and 


1893. 

A.    Vogt   and   A.   11.    Scott.     Improvements    in 
chlorine.     September  6. 

A.  Campbell  and   W.  Boyd.     Improvements  in 
or   reforming   manganese    peroxide   for    use    in 

chlorine  and  otherwise.     August  23. 
Pierre    Kogatien,    Vicomte   de    Lambilly.      An 
process  of  fixing  atmospheric  nitrogen,   and  of 

;  bicarbonate  and  formiate  of  ammonium,  formic 

other  formiates.     September  6. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 
Applications. 

15,441.  M.  Rosenthal  and  K.  Walter.  Improvements  in 
the  production  of  variously  coloured  designs,  drawings,  or 
pictures  on  porcelain,  glass,  or  ceramic  objects.     August  14. 

16,018.  H.  Ritter  von  Kralik  and  W.  Ritter  von  Kralik. 
Improvements  in  the  manufacture  of  rose-red  glass. 
Complete  Specification.     August  24. 

16,156.  J.  Gratton.  Xew  design  for  a  potter's  oven 
bottom.     August  20. 

17.495.  P.  B.  W.  Kershaw.  Improvements  in  apparatus 
for  making  glass  bottles  or  vessels.     September  16. 

17.496.  P.  B.  W.  Keishuw.  Improvements  in  the  process 
and  means  used  therein  for  making  glass  bottles  or  vessels. 
September  16. 


Complete  Specificatioxs  Accepted. 

1892. 

16,252.  P.  Sievert.  Improvements  in  glass  furnaces. 
August  30. 

1H,135.  L.  II.  Pearce.    Iiiiprovenients  in  the  manufacture 

of  blown  glass  articles.     Aiigust  23. 

1893. 

13,838.  W.  Knapp.  A  process  for  the  production  of 
coloured  pictures,  writing,  and  the  like  on  glass,  porcelain, 
and  enamel.     September  13. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AJfD  CEMENTS. 

Applications. 

15,496.  The  Adamant  Co.,  Limited,  and  J.Wilkinson. 
A  new  or  improved  fireproof  flooring.     August  15. 

15,822.  C.  Wildt.  Improvements  in  or  relating  to  the 
plastic  decoration  of  surfaces.     August  21. 

16,415.  W.  A.  Burr.  Improvements  in  and  connected 
with  fireproof  ceilings.     August  31. 

16,454.  A.  J.  Boult. — From  L.  P.  Hemmer,  Germany. 
An  improved  material  adapted  for  use  as  a  substitute  for 
wood,  metal,  stone,  and  other  substances.  Complete 
Specification.     September  1. 

16,470.  T.  C.  Kitto.  The  ashpalt  and  lead  cement  paving. 
September  1. 

16,678.  W.  C.  May.  Improvements  in  the  preservation  of 
clay  and  like  materials  in  a  plastic  condition.     September  5. 

16,840.  A.  Clery.  Improvements  in  the  manufacture  of 
artificial  stones.     Complete  Specification.     .September  7. 

17,046.  C.  A.  Allison.— From  L.  Rieser,  Victoria.  An 
improved  process  of  and  apparatus  for  preparing  and 
seasoning  timber.     Complete  Specification.     September  11. 

17,142.  L.  Grote.  Improved  manufacture  of  artificial 
stone,     (.'omplete  Specification.     September  12. 

17,322.  A.  McLean  and  C.  W.  Wilson.  Improvements 
relating  to  the  manufacture  of  artificial  stone.  .Sep- 
t'.mber  14. 


CoMi'i.zTE  Specif]  CATio>"s  Accepted. 

1892. 

19,009.  J.  Thomlinson.  Manufacture  of  non-efflorescent 
white  cements  from  calcined  sulphate  of  lime.     August  30. 

21,064.  H.  Lockwood.  An  improved  composition  for 
flooring  or  covering  iron  bridges,  arches,  tanks,  and  other 
structures.     September  13. 

23,416.  G.  Maxwell.  An  improved  system  of  concrete 
construction.     September  6. 

1893. 

4259.  T.  Potter.  Improvements  in  the  construction  of 
fire-resisting  floors.     August  23. 

13.079.  A.  Typ't.  Process  for  making  paving  stones,- 
patterned  slabs,  and  the  like.     September  6. 

13.080.  A.  Typlt.  Mixtiu-e  and  process  for  producing 
artificial  marbls  and  other  stone  imitations.     September  6. 

13,357.  G.  M.  Restall.  An  improved  composition  or 
mixture  to  be  used  for  general  decorative  work.  Sep- 
tember 20. 
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X.— METALLURGY,  MINING,  Etc. 

Applications. 

15,454.  W.  !Mills.  Improvements  in  preparing  non- 
volatile metals  from  their  sulphate?.     August  15. 

15,507.  S.  ().  Cowper-Coles.  Improved  method  of  and 
ajiparatus  for  pickling  metal  articles.     August  15. 

15.551.  T.  Hampton.  Improvements  in  the  manufacture 
of  steel.     August  16. 

15,569.  L.  Maddison.  Improvements  in  the  manufacture 
of  iron  and  steel  articles.     August  16. 

15,680.  Y.  B.  Alzugarav. — From  A.  M.  Alves  da  Neiga, 
Erance.  Improvements  in  and  connected  with  the  manu- 
facturing of  aluminium-antimony  alloys.     August  18. 

15,875.  C.  Allen  and  C.  Davey.  Improvements  in 
apparatus  for  the  manufacture  of  cast  iron  and  steel. 
August  22. 

15,949.  0.  Imray. — From  II.  T.  Lacy,  United  States, 
and  J.  Storer,  New  South  Wales.  Improvements  in  dis- 
-Mclviug,  leaching,  and  filtering  ores  or  minerals,  and 
noparatus  for  that  purpose.     August  23. 

16,014.  A.  Gutensohn.  An  improved  process  for 
reccvering  metal  from  metal  ashes  and  the  sweepings  of 
metal  works.     August  24. 

16,176.  II.  C.  Bull.  A  method  and  apparatus  for 
lecoveriug  gold  from  sea-water.     August  28. 

16,180.  L.  V.  J.  Lynen.  Process  and  apparatus  for  the 
extraction  of  zinc.     Complete    Specification.     August  28. 

10,228.  C.  M.  Pielsticker.  Improvements  in  the  extraction 
of  gold  and  silver  from  ores.     August  29. 

16,369.  G.  Plumhly  and  W.  Thomas.  Improvements  in 
extracting  metals  ami  \a  the  apparatus  employed  therein. 
August  30. 

16,417.  J.  P.  van  derPloeg.  A  process  for  the  extraction 
of  2old  aud  other  precious  metals  from  their  ores,  gold 
tailings,  and  the  like.     August  31. 

16,421.  H.  Schneider.  Improvements  in  the  manufacture 
of  armour  plates  and  the  like,  and  apparatus  therefor. 
August  31. 

16,175.  A.  Lencauchez.  Improvements  relating  to  the 
]iroductionof  homogeneous;  nst  iron  or  steel,  and  to  apparatus 
therefor.     September  1. 

16,561.  C.  Moldenhauer.  A  process  for  precipitating 
precious  metals  from  solutions.     .September  2. 

16,786.  M.  Mody.     An  improved  process  for  the  chemical 
dis:iggr(gation  of    p^-rites  of  complex   composition  with   a 
view  to  rapid  extraction  of  the   metals   contained  therein,   I 
^uch    as    gold,    silver,   arsenic,   antimony    and    tellurium. 
September  6. 

16,857.  A.  Raze.  Process  for  avoiding  or  considerably 
diminishing  the  choking  and  contraction  of  the  mouth  of 
tlio  retort  in  the  manufacture  of  the  "Thomas"  steel. 
■Complete  Specification.     September  7. 

16,996.  A.V.Newton. — From  A.  Nobel,  France.     "Im- 
provements in  welding  and  soldering  metals.     September  9. 
17,111.  W.  E.  Case.     Improvements  in  processes  for  the 
manufacture  of  aluminium  compounds.     Complete  Specifi- 
c'ltion.     September  12. 

17,220.  C.  A.  J.  H.  Schroeder  and  H.  E.  R.  Schroeder. 
Improved  methods  of  recovering  zinc  from  the  waste 
products  of  galvanic  batferies.  Complete  Specification. 
September  13. 

Complete  Specificatioxs  AbcEPTED. 

1892. 

13.555.  J.  B.  Torres.  Improvements  in  the  manufacture 
of  alloys  and  in  the  purification  of  metals  and  alloys. 
August"  30. 

15,713.  J.  B.  Alzugarav. — From  J.  B.  Torres.  Improve- 
ments in  and  connected  with  the  reduction  of  antimony 
ores,  alloys,  and  salts,  and  purification  of  the  metal  obtained 
therefrom.     Si^ptember  13. 


1 6,408.  G.  F.  Thomson.  Improvements  in  or  relating  to 
the  manufacture  of  iron  and  steel.     September  13. 

17,206.  J.  Colley  and  T.  Twynam.  Manufacture  of 
ingot  iron  and  steel.     August  30. 

17,694.  .1.  W.  Kynaston.  Improvements  in  the  extrac- 
tion of  bismuth,  especially  applicable  to  the  treatment  of 
the  flue  dust  of  copper  works.     September  20. 

18,928.  G.  L.  Morris  and  J.  Williams.  Improvements  in 
machinery  and  ajipliances  for  coating  metal  sheets  with  tin, 
terne,  and  other  metals  or  alloys.     September  20. 

19,757.  H.  J.  Phillips.  A  process  for  the  elimination 
of  sulphur  and  phosphorus  from  molten  iron  or  steel. 
September  13. 

20,547.  T.  Harris  and  H.  C.  Sacre.     See  Class  XIII. 

21,162.  R.  Haddan.— From  F.  Singer  and  II.  Barthel. 
An  improved  method  of  soldering  aluminium  and  other 
metals,  and  an  improved  solder  therefor.     September  20. 


1893. 

11,955.  E.  Oddy,  J.  Crossley,  E.   Smith,  and  A.Smith. 
Improvements  in  the  method  of  and  apparatus  for  hardening 
and  tempering,  in  continuous  or  other  lengths,  steel  wire       J 
bright.     August  23.  ^ 

12,624.  A.  F.  Seccombe.     Apparatus  for  testing  presence 
of  and  recovering  float  gold  and  other  metals.     August  30. 


XI.— ELECTRO-CHE\nSTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

15,476.  L.  Falero.  Improvements  in  primary  voltaic 
batteries.     August  15. 

15,610.  F.  G.  Baily  and  M.  Guthrie.  Improvements  in 
apparatus  for  the  electrolytical  decomposition  of  brine  and 
ether  liquids.     Auffust  17. 

15,617.  F.  G.  Baily  and  M.  Guthrie.  Improvements  in 
apparatus  for  the  electrolytical  decomposition  of  brine  and 
other  liquids.     August  17. 

15,669.  N.  Browne. — From  A.  A^ogelsang,  Germany. 
Apparatus  for  the  electrolytic  treatment  of  liquids.  Com- 
plete Specification.     August  18. 

15,681.  G.  H.  Roe  and  G.  Sutro.  Improvements  rn 
electric  accumulators  or  storage  batteries.  Complete  Speci- 
fication.    August  18. 

15,906.  D.  Young. — From  La  Societe  Outhenin  Chalandre 
Fils  et  Cie.,  France.  Improvements  in  and  relating  to 
electrolytic  apparatus.  Complete  Specification.  August  22. 
16,136.  A.  J.  Boult.— From  R.  T.  E.  Hensel,  Germany. 
Improvements  in  or  relating  to  electrodes  for  primary  and 
secondary  batteries.  Complete  Specification.  August  26. 
16,265.  G.  Philippart  and  G.  Lentz.  Improvements  in 
electrodes  for  secondary  voltaic  batteries.     August  29. 

16,307.  J.Swinburne.  Improvements  in  electric  meters, 
dynamos,  electrolysis  of  solutions,  manufacture  of  sodium 
and  sodium  substitutes,  manufacture  of  potassium  cyanide, 
gold  extraction,  and  recover}-  of  tin  from  scrap.  August  30. 
16,630.  B.  Kitto  and  W.  Muir.  Improvements  in 
obtaining  zinc  from  solutions  by  electro-deposition.  Sep- 
tember 4. 

16,851.  A.  Gentzsch.  Improved  insulating  material  for 
electrical  purposes  and  method  of  producing  same.  Sep- 
tember 7. 

16,88(».  S.  O.  Cowper-Coles.  Improvements  relating  to 
the  coating  of  plates,  wire,  anl  other  metal  articles  by 
electro-deposition  to  protect  the  same  from  corrosion,  aud 
apparatus  therefor.     September  7. 
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17,127.  T.  Craney.  Improvements  in  electrolytic  cells. 
Complete  Specification.     Siptember  12. 

17/221.  ('.A.  J.  H.  Schroeder  iind  H.  K.  K.  Schioeder. 
New  or  improved  palvanic  batteries.  Complete  Specili- 
cation.    September  I'.i. 

17,1CG.  W.  Wright  and  J.  15.  Ilamond.  Improvements 
in  the  treatment  of  zinc  produced  by  electrolysis.  Sep- 
tember IG. 

Complete  Specifications  Accepted. 

1892. 

LJ,Ui7.  II.  M.  E.  Andreoli.  Improvements  iu  electro- 
lytic apparatus.     August  23. 

1G,300.  II.  II.  Frei.  Improved  method  of  and  means  for 
supplying  electricity  to  the  carbon  electrodes  emploj'ed  in 
the  electrolysis  of  fused  electrolytes,     September  13. 

16,33.)!$.  E.  M.  Harrison.  Improvements  in  magneto- 
electric  generators.     September  13. 

17,099.  H.  T.  Barnett.  An  improvement  in  carbon 
electrodes.     September  13. 

18,9GC.  Siemens  Bros,  and  Co.,  Lim. — From  Siemens  and 
Halskc.  Process  for  the  electrolytic  decomposition  of 
compounds  of  metals  and  sulphur.     August  23. 

19,953.  J.  C  Kichardson.  Improvements  relating  to  the 
construction  of  electrodes  for  electrolytical  purposes. 
September  13. 

20,348.  E.  J. 
September  13. 


Black.      Improved   electric    battery  cells. 


1893. 

2331.  N.  H.  Edgerton.  Improvements  in  secondary 
electric  storage  batteries  or  accumulators.     September  6. 

5694.  J.  C.  Richardson.  Improvements  in  apparatus  for 
the  electrolytic  decomposition  of  solutions  of  chloride  of 
sodium  and  potassium.     September  20. 

9296.  T.  Crane}-.  Improvements  in  apparatus  for  the 
electrolysis  of  salt.     August  23. 

9965.  A.  Longsdon. — From  F.  Krupp.  Improvements 
in  or  connected  with  the  working  and  welding  of  metals  by 
electricity.     August  23. 

11,579.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  A  new  or  improved  method  of,  aud  apparatus  for, 
electrically  heating  or  welding  metal.  August  23. 
L  13,858.  A.  Heil.  A  galvanic  element.  September  6. 
I  13,911.  W.  P.  Thompson.— From  C.  L.  Coffin.  An 
Kimproved  method  of  and  apparatus  for  heating,  welding,  or 
^TO-orking  metals  electrically.     September  6. 

14,910.  P.Jensen. — From  A.  Sinding-Larsen.  A  method 
of  and  apparatus  for  electrolytical  decomposition  while 
using  quicksilver  as  cathode.     September  13. 


Xn.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

15,618.  Read,  Holliday,  and  Sons,  Lim.,  and  T.  Holliday. 
Improvements  in  the  manufacture  of  soap.     August  17. 

16,145.  J.Alvarez.   Soap  for  toilet  purposes.    August  26. 

16,201.  Read,  Holliday,  ani  Sons,  Lira.,  and  T.  Holliday. 
Improvements  in  the  manufacture  of  soap.     August  28. 

16,689.  J.  Schicht.  An  improved  cleansing  agent. 
Complete  Specification.     September  5. 

16,987.  W.  Spindler  and  C  Stautz.  Improvement?  in 
extracting  oil  from  oil-containing  plants  and  fruits,  and  in 
the  production  of  fodder  from  the  residual  matter.  Sep- 
tember 9. 

17,309.  A.  J.  Inston.  Improvements  in  recovering  grease 
ijfom  waste  suds  which  have  been  used  in  washing  wool, 
hair,  or  other  fibre.     September  14. 


Complete  Specificationh  Accepted. 

1892. 

16,954.  A.  G.  Petty.  Improvements  in  the  steam  treat- 
ment of  oils  and  fats  /or  purifying  or  distilling  purposes. 
September  20. 

1893. 
83G7.  W.  II.  Waylan.l.     See  Class  XVI. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Ere. 

Applications. 

15,500.  J.  Y.  Johnson. — From  the  Virginia  Piiosphate 
and  Paint  Co.,  L'nited  States.  Improvements  in  titanic 
mineral  compositions  and  industrial  application  thereof. 
August  15. 

15,686.  C.  U.  King  and  R.  V.  Jellicoe.  An  improved 
material  or  coniprmnd  adapted  for  use  as  a  varni.-li,  as  a 
substitute  for  india-rubber,  gutfa-percha,  and  like  sub- 
stances, and  for  other  purposes,  and  the  process  for  its 
production.     August  18. 

15,751.  W.  V.  Wilson.  Improvements  in  the  treatment 
of  sulphate  of  lead  for  use  in  the  preparation  of  paints. 
August  1 '.'. 

15,881.  Z.Joseph  de  la  Royere.  An  improved  varnish 
for  woodwork.     August  22. 

1G.638.  C.  H.  AI.  Lyte.  An  improved  process  for  the 
production  of  iron  oxide  for  use  as  a  pigment.  Sep- 
tember 4. 

16,703.  J.  V.  Walton.  Improvements  in  apparatus  em- 
ployed in  the  manufacture  of  white  lead.     September  5. 

16,800.  T.  W.  Elliott.  A  new  or  improved  composition 
for  coating  iron  and  steel.     September  7. 

17.118.  G.  H.  Richards.  A  new  or  improved  composi- 
tion or  compound  and  means  or  apparatus  for  applying 
same.     September  12. 

17.119.  G.  H.  Richards.  A  new  or  improved  composi- 
tion or  compound.     September  !2. 

17,159.  W.  V.  Wilson  and  W.  B.  Priest.  The  manufac- 
ture or  production  of  paints.     September  12. 

17, 3^^.  A.  M.  C.  Mary.  Improvements  in  processes  for 
the  proiluction  of  white  lead.     September  14. 

17,477.  J.  Anderson,  juu.  Improvements  in  treating 
rubber  waste  for  the  separation  of  foreign  substances  there- 
from; also  applicable  to  ether  purposes.     September  16. 

Complete  Specifications  Accepted. 
1892. 

20,547.  T.  Harris  and  II.  C.  Sacre.  The  utilisation  of  a 
certain  waste  oxide  of  iron  iu  the  manufacture  of  paints  and 
pigments,  and  for  other  purposes.     September  13. 

1893. 

11,369.  A.  Gentzsch,  J.  Goldschraidt,  and  E.  R.  von 
Scanavi.  An  improved  electric  insulating  compound  and 
process  of  preparing  same.     August  23. 

13,702.  W.  P.  Thompson. — From  Sohler  and  Burger. 
Improved  composition  or  preparation  for  protecting  metals 
from  rust.     August  30. 

13,925.  A.  Beck.  An  improved  varnish  or  composition 
applicable  as  a  protective  coating  for  wood,  iron,  and  the 
like.     August  23. 
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XIV.— TANXING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

15,898.  H.  H.  Lake. — From  G.  Sachsenroder,  Germany. 
Improvements  relating  to  the  manufacture  of  a  substitute 
for  leather.     August  22. 

15,937.  H.  H.  Lake.— From  G.  Sachsenroder,  Germany. 
Improvements  relating  to  the  manufacture  of  a  substitute 
for  leather.     August  23. 

16,783.  J.  D.  de  Joseph.  Improvements  in  or  connected 
with  tanning  hides  and  skins.  Filed  September  6.  Date 
applied  for  March  6,  1893,  being  date  of  application  in 
Italy. 

Complete  Spkcificatioks  Accepted. 

1892. 
21;551.  T.  Cowburn.     Improved  process  of  and  apparatus 
for  tanning  and  cleaning  hides  and  skins.     September  20. 

1893. 
11, (.93.  H.  O.  Hand.      An   improvement    in    parchment. 
September  13. 


XV.— AGRICULTURE  and   MANURES. 

Applicatioks. 

17,235.  G.  F.  Redfern.— From  J.  Hensel  and  F.  Splethuff, 
German}'.  Improvement  in  the  manufacture  of  mineral 
manure.     September  13. 

17,338.  S.  Wyatt.  A  method  for  reclaiming  and  pre- 
paring the  mud  in  our  rivers  for  agricultural  manure. 
September  15. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

15,499.  F.  Chavanty.  New  or  improved  manufacture  of 
grape  and  other  fruit  wine.     August  15. 

15,842.  H.  H.  Lake.— From  O.  E.  Nycander,  German}-. 
Improvements  relating  to  the  collection  of  alcohol,  carbonic, 
lactic,  and  other  acids  produced  in  the  manufacture  of 
spirits  and  yeast,  and  to  apparatus  therefor.     August  21. 

15,946.  P.  Colligan.     3ce  Class  I. 

16,063.  G.  Morris  and  W,  Eduey.  An  improved  still  or 
apparatus  for  distilling  spirits  and  all  kinds  of  other  liquids. 
August  25. 

16,163.  C.  Hodson.  Improvements  in  and  connected 
with  steam  pans  for  boiling  sugar  mo'.asses,  or  for  other 
similar  purposes.     August  28. 

16,420.  F.  E.  V.  Baines.  Improvements  in  the  treatment 
of  rice  or  other  grain  for  the  production  therefrom  of  a 
material  suitable  for  use  in  brewing  and  for  other  purposes. 
August  31. 

16,692.  F.  H.  Collins.  Improvements  in  apparatus  for 
regulating  the  temperature  of  fermenting  liquids.  Sep- 
tember 5. 

17,275.  W.  S.  Squire.  Improvements  in  the  manufacture 
of  yeast.     September  14. 

17,406.  J.  Bruc€.  Improvements  in  the  manufacture  of 
yeast.     September  16. 

Complete  Specifications  Accepied. 

1892. 

16.563.  W.  Rohowsky.  A  new  or  improved  process  or 
manufacture  of  non-injurious  beverages  from  liquids 
containing  alcohol.     September  20. 

18,370.  A.  T.  Harris.  Harris's  patent  rectifier.  Sep-s 
tember  13. 


8367.  W.  H.  Wavland. 


1893. 

.See  Class  XVI. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Complete  Specifications  Accepted. 

1893. 
3302.  S.    Pratt.       Improvements    in    (he    treatment    of 
starch  containing  substances  for  use  in  brewing,  distilling, 
the    manufacture   of   glucose,    and   in    similar    operations. 
September  13. 

8367.  W.  H.  Wayland.  An  improved  apparatus  and 
'jprocess  for  purifving  sugar,  saccharine,  and  the  like;  also 
■-applicable  to  oils,  alcohol,  and  other  liquids  which  need 
"purifying.     September  13. 

14,394.  J.  N.  S.  Williams  Improvements  in  defecating 
or  purifving  saccharine  liquids,  and  in  apparatus  therefor. 
xVugust"30. 

15,300.  W.  Smith.— From  H.  Kidd.  Improvements  in 
continuous  subsiding  or  settling  apparatus  for  sugar-cane 
juice.     September  20. 

15,304.  W.  Smith.— From  H.  Kidd.  Improvements  in 
apparatus  for  treating  shreaded  or  comminuted  sugar  canes 
preparatorily  to  crushing.     September  20. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. —  Chemistry  of  Foods. 

15.434.  H.  B.  Bfiggs.  Improvement  in  the  manufactur 
of  condensed  milk  preparations.     August  14. 

15.435.  H.  B.  Briggs.  Improvement  in  the  manufactur^ 
of  condensed  milk  preparations,  invalids'  and  children's 
foods.     August  14. 

15,595.  W.  Knebel  and  F.  E.  Sahlfeld.  A  fish  extraei 
or  essence,  and  in  utilising  the  residual  or  waste  product^ 
resulting  from  the  production  of  the  same.     August  17. 

15,714.  J.  Y.  Johnson.  From  C.  F.  Boeliringer  an3 
Soehne,  Germany.  Improvements  in  the  manufacture  of 
compounds  for  alimentary  and  medicinal  purposeflj 
August  18. 

15,757.  J.  ESront.  Improved  method  and  means  fo 
preserving  food  and  other  substances.     August  19. 

15.761.  J.  Fordred.  Improvements  in  the  sterilisatioD 
preservation,  and  condensation  of  milk  and  crean 
August  19. 

15.762.  J.  Fordred.  Improvements  in  the  treatment  of 
eggs.     August  19. 

15.764.  .1.  Fordred.  Improvements  in  the  preparation  of 
soluble  foods  in  a  concenirated  form.     August  19. 

16,407.  P.  Rabbidge.  An  improved  mode  of  preserving 
food.     August  31. 


aisept.  30. 18030       THE  JOUBNAL  OP  THE  SOCIETT  OF  CHEMICAL  INDUSTRY. 


805 


16,458.  W.  Brothers.  Improved  baking  powder. 
S;'ptember  1 . 

1C,-17G.  J.  Struthcrs  Improvement  in  iippariitiis  fr)r 
lieatinp,  eooliug,  and  preserving  milk  and  other  licjuids. 
-^i-ptember  1. 

17,'20.j.  J.  C.  AV.  Stanley.  Improvements  in  or  relating 
to  the  treatment  of  fish  and  fish  offal,  and  in  apparatus 
therefor.     September  13. 

17,268.  J.  J.  Adkins.  Desiccated  hop  fodder  and  litter. 
-September  14. 

B. — Sanitary  Chemistry, 

15,914.  S.  Quilliam.  New  or  improved  sanitary  material. 
August  23. 

16,171.  J.  W.  Lodge.  Improvements  in  machinery  and 
means  for  (and  in  the  method  of)  mixing,  converting, 
utilising,  reducing,  or  destroying  towns'  refuse,  stable  licter, 
lanners'  and  dyeworks'  refuse,  domestic  coal  ashes,  and 
gas-coke  breeze,  and  the  generation  of  steam  thereby. 
August  28. 

16,222.  K.  C.  Sayer.  Improvements  in  sanitation. 
Complete  Specification.     August  29. 

16,368.  J.  Hanson.  Improvements  in  and  apparatus 
for  treating  town  refuse,  or  excrementitious  or  like  matter, 
and  obtaining  useful  products  therefrom.     August  30. 

16,522.  G,  Jarmain.  Improvements  in  the  treatment  of 
sewage  and  waste  waters.     September  2. 

16,948.  J.  Bannehr  and  W.  Chattaway.  Improvements 
in  the  ventilation  of  sewers,  and  in  treating  the  foul  gases 
generated  therein,  and  apparatus  therefor.     September  8. 

17,026.  G.  Sheffield,  W.  J.  Clapp,  and  W.  Saudbrook. 
Improvements  in  or  relating  to  the  process  for  carrying 
away  and  consuming  of  smoke  and  fumes  and  other 
obnoxious  gases  and  smells  from  furnaces,  boilers,  ovens, 
factories,  works,  steamships,  and  ships  various,  or  fires,  as 
ivell  as  other  purposes.     September  11. 

C. — D  isinfectants. 
15,914.  S.  Quilliam.     See  Class  XVIII.,  B. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 
1892. 

18,064.  J.  Berlit.  Xew  or  improved  manufacture  of  a 
substance  or  composition  suitable  for  use  as  a  substitute 
for  cocoa.     September  13. 

21,623.  G.  D.  Dennis.  An  improved  process  of  pre- 
serving dried  vegetables.     September  20. 

1893. 

12,030.  E.  de  Pass.  From  P.  G.  Biron.  A  new  process 
■of  preserving  alimentary  substances.     August  30. 

13,021.  G.  W.  Kichards  and  J.  AV.  Hodgson.  Improve- 
ments in  the  manufacture  or  production  of  articles  of  food 
for  human  consumption.     August  30. 

14,252.  F.  A.  Kleeman.  An  improved  method  of  and 
apparatus  for  pasteurising  or  sterilising  milk  and  other 
fluids.     September  20. 

B. — Sanitary  Chemistry, 
1892. 

17,006.  W.  D  Scott-Moncrieff.  Improvements  in  or 
Telating  to  the  treatment  of  sewage.     September  13. 

18,317.  J.  Watts.  Improvements  in  apparatus  for 
generating  and  applying  fumes,  smoke,  or  vapours  for 
disinfecting,  deodorising,  or  fumigating  purposes,  or  for 
the  testing  of  pipes  or  passages  by  what  is  known  as  the 
smoke  test,  or  for  analogous  purposes.     August  23. 

18,598.  F.  P.  Candy.     See  Class  VII. 

19,198.  E.  Stanley.  An  improved  method  for  the  purifi- 
cation of  sewage  vraters  and  waters  from  chemical  and  other 
manufactures.     September  13. 


19,247.  W.  D.  Scott-.Moncrieff.  Improvements  in  or 
relating  to  the  treatment  of  sewage.     August  30. 

19,587.  F.  I'.  Candy.  Improvements  in  the  treatment 
of  sewage  and  polluted  waters,  and  in  connection  with  the 
manufacture  of  materials  for  use  in  the  treatment  of  sewage 
and  polluted  waters.     September  6. 

19.829.  L.  Ar.hbutt  and  R.  M.  Deeley.  Improvements 
in  apparatus  for  purifying  water.     September  6. 

19.830.  II.  M.  Deeley  and  L.  Archbutt.  Apparatus  for 
purifying  water.     September  13. 

19,866.  J.  Hanson.  Improvements  in  means  or  appa- 
ratus for  cooling  and  purifying  liquids  discharged  from 
works  and  the  like.     September  13. 


1893. 

14,245.  "W.  Horsfall.     Improvements   in  furnaces  for  the 
destruction  of  town  refuse.     September  6. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

15,830.  O.  Imray. — From  V.  B.  Banker  and  August  de 
Bary,  German^-.  An  improvement  iu  the  manufacture  of 
waterproof  paper  material.  Complete  Specification. 
August  2 1 . 

16,635.  E.  A.  Schmitt  and  G.  Elbinghaus.  Improvements 
in  rendering  paper  and  textile  goods  waterproof.  Sep- 
tember 4. 

16,854.  E.  Mense.  Improvements  in  the  manufacture  of 
wo  3d  pulp  and  the  like.     September  7. 

16,947.  A.  Yockney.  Improvements  in  the  manufacture 
or  treatment  of  paper.     September  8. 

17,005.  A.  Beckwith.  Improvements  in  the  manufacture 
of  paper.     September  9. 

Complete  Specifications  Accepted. 


1892. 

An  improved  process  of  and  apparatus 
for   the   manufacture   of    paper  pulp. 


15,720.  A.  Brin. 
for  treating  peat 
August  23. 

1893. 

5178.  E.  Gelinek  and  W.  Gelinek.  Improved  process 
and  apparatus  for  manufacturing  plastic  articles  from  paper 
pulp.     August  30. 

14,191.  J.  P.  Cornett.  Improvements  iu  or  connected 
with  the  manufacture  of  pulp  for  paper  making.  Septem- 
ber 6. 


XX.— FIXE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
Aio)  EXTRACTS. 

Applications. 

15,763.  J.  Fordred.  Improvements  in  the  preparation  of 
cordials  and  medical  coniforts  in  a  concentrated  form. 
August  19. 

15,767.  F.  H.  Verdun.  An  improved  process  for  treating 
camphor  and  other  substances  of  the  like  kind,  so  as  to 
preserve  indefinitely  their  odour  and  antiseptic  and  other 
qualities.     Complete  Specification.     August  19. 

16,218.  M.  Freund.  The  manufacture  and  production  of 
narceine-esters  and  homo-narceine  esters  and  their  salts. 
August  28. 

16,589.  B.  Willcox.— From  C.  F.  Boehringer  and  Soehne, 
Germany.  Process  for  obtaining  an  iron  albumen  derivative 
fr?m  animal  organs.     September  4. 
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16,708.  H.  E.  Kewton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  GermaBy.  The  manufacture  or 
production  of  cheraical  compounds.     September  5. 

16,949.  O.  Imray. — From  TheFarbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Manufacture  of  caffeine- 
sulphonates.     September  8. 

Complete  Sfecificatioks  Accepted. 

1892. 

20,498.  C.  T>.  Abel.— From  The  Haarmann  an.l  Keimer 
Vauillin-Fabrik.     Manufacture  of  ;3-cymidine — 

(CH3.XH,.C3H-)(1  :2:4) 
from  the  oximes  of  certain  camphor  species.    September  20. 

1893. 
11,380.  J.  Wetter.— From  J.  D.  Riedel  and  Co.     Manu- 
facture of  neutral  aluminium  salicylate  and  of  a  soluble 
compound  of  the  same.     September  6. 


XXI.— PHOTOGRAPHIC  PROCESSES  jjio 
MATERIALS. 

Applications. 

15,473.  J.  B.  Brooks  ami  J.  H.  P.  Gillard.  Improve- 
ments in  photographic  positives  and  in  sensitive  emulsions 
therefor.     August  15. 

15,621.  C.  F.  Cross  and  W.  Xelson. 
in  photograph}'.     August  17. 

16,354.  E.  Albert.  Improvements  in  the  production  of 
photographic  negatives.     August  30. 


An   improvement 


Complete  Specifications  Accepted. 

1892. 

15,956.  E.  H.  Hardy.  New  or  improved  process  and 
apparatus  for  the  tentative  exposure  and  development  of 
pictures  obtained  by  phutography.     August  30. 

17,768.  R.  G.  Williams.  Improved  solutions  for  toning 
photographic  prints.     September  20. 

1893. 

18,373.  J.  W.  Fawcett.  Improved  means  for  regulating 
the  rays  of  light  passing  through  photographic  lenses. 
August  30. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

15,566.  O.  Imiay. — From  the  Westfaiisch  Anhaltischeo 
Sprengstotf  Actien  Gesellschaft  in  Coswig,  Germany. 
Manufacture  of  explosives.  Complete  Specification. 
-August  16. 

15,620.  H.J.  Pain.  Improvements  in  pyrotechnic  devices. 
August  17. 

15,865.  F.  G.  du  Pont  and  P.  S.  du  Pont.  Improvement* 
in  and  relating  to  the  manufacture  of  smokeless  explosives. 
Complete  Specification.    August  22. 

15,86G.  F.  G.  du  Pont  and  P.  S.  du  Pont.  Improvement* 
in  and  relating  to  the  manufacture  of  smokeless  explosives. 
Complete  Specification.     August  22. 

15,867.  F.  G.  du  Pont.  Improvements  in  and  relating  to- 
the  manufacture  of  smokeless  explosives.  Complete  Speci- 
fication.    August  22. 

15,997.  T.  Malsou,  S.  R.  Malson,  W.  A.  Malson,  and 
E.  Smith.  Improved  electric  high-tension  fuse  head  for 
use  in  blasting.     Complete  Specification.     August  24. 

16,056.  G.  W.  Thomas.  Improvements  in  matches, 
fuzees,  and  the  like.     August  25. 

16,391.  B.  Piffard.  Improvements  in  the  manufacture  of 
gunpowder.     August  31. 

16,609.  H.  H.  Lake.— From  W.  Adams,  jun.,  New  South 
Wales.  Improvements  in  the  manufacture  of  high 
explosives.     Complete  Specification.     September  4. 

16,863.  M.  A.  Wier.  Improvements  in  or  connected 
with  fuzes  or  shell  exploders.     September  7. 

17,061.  J.  P.  O'Donnell.  An  improved  detonating 
railway  signal.     Complete  Specification.     September  11. 

17,076.  J.  Martin.  Improvements  in  or  relating  to 
matches.     September  11. 

17,321.  A.  V.  Newton.  —  From  A.  Nobel,  France. 
Improvements  in  the  manufacture  of  explosive  compounds. 
September  14. 

17,386.  A.  Y.  Newton.  —  From  A.  Nobel,  France. 
Improvements  in  ex])losive  compounds.     September  15. 


PATENT   UNCLASSIFIABLE. 

Application. 

15,453.  F.  Chaplet.     ^Manufacture  or  production  of  new 
substances  of  extreme  hardness.     August  14. 
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NOTICES. 


PaTEXT    Law    COMIIITTEE. 

With  this  number  will  be  i'ound  the  report  of  a  Com- 
mittee of  the  Society  formed  to  consider  the  whole  question 
of  the  Patent  Laws.  This  report  has  been  received  and 
adopted  by  the  Council,  which  has  ordered  it  to  be  laid 
before  the  various  sections  with  a  view  to  elicit  an  early 
discussion  of  the  points  therein  raised.  In  order  that 
advantage  may  be  taken  of  next  session  of  Parliament  to 
raise  the  subject,  the  reports  of  discussions  and  the  resolutions 
formulated  should  be  sent  to  the  General  Secretary  not  later 
than  February  1st,  1894. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  25s.  for  1894,  payable  on  January  1st  next, 
should  be  sent  in  good  time  to  the. Treasurer,  in  order  to 
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ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  liist  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  15th,  1894. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Eule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  sucn  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  bj-  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contractedfor  by  Messrs.  Eyke  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  1  EMBEES  ELECTED  23rd  OCTOBER  1893. 


Anselm,  Dr.  Fritz,  c/o  Clayv>  Aniline  Co.,  Clayton, 
Manchester,  chen.i St. 

Bale,  Fred,  Covint>y  liospiJal,  !>'(>itwich,  chemist  and 
science  teacher. 

Barford,  E.  A.,  New  Hedford  Ro^d,  '  on,  Beds.,  bleacher 
and  dyer  of  straw  plait  . 

Clemes,  J.  H.,  Chenton,  Chelston,  Ton,  u ay. 

Cumming,  T.  A.,  Crv^r-Iea,  near  Stirlij',  N.B.,  cotton 
dyer. 

Davis,  Fred,  26 — 28,  '  ewiugton  C ;  ■  ay,  London, 
S.E.,  analytical  chemist. 

Dreyfus,  S.,  Clayton  AniKne  Co  ,  Clayton,  Manchester, 
chemist. 

Garner,  D.  C,  c/o  Hicks  and  Co.,  Chemists,  Cardiff, 
manufacturing  chemist. 

Gratama,  Professor  Dr.  W.  D.,  Polytechnic  School, 
Delft,  Holland,  professor  of  chemical  technology. 

Iladley,  H.  E.,  The  School  of  Science,  Kidderminster, 
head  master. 

Hammond,  K.  Percy,  Sunny  Side,  Reddish  ^'aIe,  near 
Stockport,  calico  printer. 

Hendrick,  Jas.,  Young  Laboratory,  60,  John  Street, 
Glasgow,  lecturer  on  agricultural  chemistry. 

Hopkins,  Gerald  T.,  Estab"  Bella  Vista,  Fondicion  y 
Beneticiadora,  Antofagasta,  Chili,  metallurgist. 

Hunter,  ^I.,  Rangoon  College,  Rangoon,  Burma,  pro- 
fessor of  chemistry. 

Jones,  Herbert,  c/o  F.  J.  Piitz  and  Co.,  21,  Mincing 
Lane,  E.C.,  analytical  chemi*t. 

Kirk,  Edw.  C,  Lock  box  1615,  Philadelphia,  Pa.,  U.S.A., 
dentist  and  editor. 

McCombie,  Chas.,  c/o  C.  Gross  and  Co.,  9,  Mincing  Lane, 
E.C.,  chemical  merchant. 

McKerrow,  Chas.  A.,  41,  Eccles  Old  Road,  Pendleton, 
Manchester,  analytical  chemist. 

Alenges,  Dr.  Franklin,  Penna  College,  Gettysburg,  Pa., 
U.S.A.,  professor  of  applied  chemistry. 

Moody,  Samuel  J.,  Casilla  988,  Buenos  Ayre.s,  Argentina, 
chemical  manufacturer. 


Moore,  Thomas,  Northwich,  Cheshire,  merchant. 
Morrell,    Robt.,   Elmtree,    Hooton,    near    Chester,    lard 
refiner. 

Xadiein,  Captain  M.,  7,  Dumskaya,  St.  Petersburg, 
Russia,  government  engineer. 

Nelson,  A.  J.,  Clayton  Aniline  Co.,  Clayton,  Manchester, 
chemist. 

Parker,  Gerald  L.,  The  Paddocks,  Eccleston,  Chester, 
assayer. 

Pemberton,  Thos.,  South  Brook  Street,  Leeds,  oil 
importer. 

Pollitt,  Robt.  B.,  12,  Mark  Lane,  E.C.,  civil  engineer. 
Ramsden,    Alf.    A.,    11,    Fairfield   Terrace,    West   Park 
Street,  Dewsbury,  oil  refiner. 

Rawlins,  T.  Beilby,  2,  Leven  Street,  Pollokshields, 
Glasgow,  colour  works  manager. 

Roscow,  Jno.  F.,  25,  Church  Street,  Littleborough,  near 
Manchester,  printworks  chemist. 

Schiipphaus,  Dr.  R.  C,  118,  Pennsylvania  Avenue, 
Brooklyn,  N.Y.,  U.S.A.,  chemist. 

Shishkoff,  Waldemar  A.,  Polytechnicum,  Riga,  Russia, 
chemical  student. 

Stott,  John  W.,  2,  Prince  of  Wales  Road,  Swansea, 
pharmaceutical  chemist. 

Tchaykovsky,  N.  W.,  Langham  House,  Harrow-on-the- 
Hill,  consulting  chemist. 

Tocher,  Jas.  F.,  1,  Chapel  Street,  Peterhead,  N.B., 
pharmaceutical  chemist. 

White,  Arthur  F.,  61,  Sunbridge  Road,  Bradford,  Yorks, 
manufactui'ing  druggist. 

Wingate,  Hamilton  M.,  3,  Buckingham  Street,  Glasgow, 
W.,  chemist. 

Wood,  Robt.,  Armstrong,  via,  Sicamons  (C.P.R.),  British 
Columbia,  merchant. 


CHANGES  OF  ADDRESS. 


Annandale,  C.  J.  R.,  l/o  Shotley  Bridge ;  265,  Queen's 
Road,  Peckham,  S.E. 

Ashwell,  H.,  l/o  Southej-  Street ;  91,  Waterloo  Crescent, 
Nottingham. 

Ashwell,  J.  H.,  l/o  Southey  Street ;  91,  Waterloo  Crescent, 
Nottingham. 

Baker,  Theodore,  l/o  Dartford ;  Oakland,  Bergen  Co., 
N.J.,  U.S.A. 

Barraclough,  W.  H.,  l/o  Atherton  Road  ;  47,  Disraeli 
Road,  Forest  Gate,  E. 

Bloxam,  A.  G.,  l/o  West  Kensington;  The  Goldsmiths' 
Institute,  New  Cross,  S.E. 

Burn-Murdoch,  J.  V.,  l/o  Pembroke  Dock ;  Elmtree 
House,  Pembroke,  S.  Wales. 

Collins,  J.  H.,  l/o  Basinghall  Street;  14-15,  Broad  Street 
Avenue,  London,  E.C 

Dawson,  J.,  l/o  Kirkheaton ;  Silver  Street  Colour  Works, 
Mold  Green,  near  Huddersfield. 

Dyers  and  Colourists,  Society  of  ;  Journals  to  C.  Rawson, 
2,  Melbourne  Place,  Bradford,  Yorks. 

Dyson,  Sept.,  l/o  Heaton  ;  92,  Beamsley  Road,  Frizmg- 
hall,  Bradford,  Yorks. 

Elliott,  Dr.  A.  H.,  l/o  Broadway ;  c/o  Consolidated  Gas 
Co.,  4,  Irving  Place,  New  York,  U.S.A. 

Ellis,  E.  Victor,  l/o  Gayfield  Square;  21,  Castle  Street, 
Edinburgh. 

Forth,  H.,  l/o  Sherwood  Rise ;  Regent  Street,  New 
Basford,  Nottingham. 

Gibb,  Thos.,  l/o  Leytonstone ;  The  Court,  Halewood, 
Liverpool. 
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Hick,  A.  W.,  l/o  Warringtou ;  12,  Adswood  Lane  East, 
St()cki)ort. 

Ilodgkiu,  Jiio.,  lo  Cross  Street;  I'J,  Dynevor  Road, 
Riehinond,  Surrey. 

Lascelles,  J.  H.,  l/o  C'ree  C'hurcli  Lunc  ;  Lynwood  Villa, 
Htiuoiistield  Kojid,  New  Soiitligate,  N. 

Lodge,  Kdw.,  l/o  Cowcliffe  Hill ;  91,  Hrudford  Koad, 
lludderstii'ld. 

Newliuids,  W.,  1  ()  India;  1,  Mildeuhall  Koad,  Lower 
Clapton,  X.E. 

Pentcrmann,  H.  T.,  l/o  51  ;  37,  Clifton  Crescent,  Peck- 
ham,  S.E. 

I'illey,  T.  W.,  l/o  Camberwell ;  33,  Grove  Hill  Koad, 
Denmark  Hill,  S.E. 

Sc'hloesser,  K.,  l/o  Charlotte  Street ;  33,  Mosley  Street, 
Manchester. 

Scrutton,  \V.  J.,  l/o  London;  Robinson's  Ferry,  Cala- 
veras Co.,  Cal.,  U.S.A. 

Scudder,  F.,  l/o  Kensington  ;  39,  Elmfield  Road,  Kalham, 
S.W. 

Sharp,  H.,  Journals  to  Watersgreen,  Brockenhurst,  Hants. 
Smith,    A.   J.,  l/o    Andover  Street ;    220,   Kock    Street, 
Pitsmoor,  Sheffield. 

Stocks,  H.  B.,  l/o  25 ;  54,  Ferndale  Road,  Smithdowu 
Koad,  Liverpool. 

Thomas  R.  Schofield,  l/o  Kidderminster  ;  retain  Journals 
until  furtlier  notice. 


NAME  OF  MEMBER  OMITTED  FROM  LIST. 


Erskine,  J.  K.,  (subs.)  6,  Lascotts  Koad,  Wood  Green, 
N.,  and  (Journals)  c/o  Randfontein  Estates  Gold  Mining 
Company,  Krugersdorp,  S.A.K. 


CHANGE   OF  ADDRESS   REQUIRED. 


Finlay,  Jno.,  l/o  20,  Garment  Drive,  Shawlands,  Glasgow. 


2Lonfton  Section* 


The  Chemical  Society's  Rooms,  Buklixgtox  House,  W. 


Chairman :  Wm.  Thorp. 
Vice-Chainnan :  "W.  Crowder. 


E.  J.  Bevan. 
W.  G.  Blagden. 
C.  C.  Hutchinson. 
T.  A.  Lawson. 
R.  Messel. 
B.  E.  R.  Xewlands. 
W.  Ramsay. 


Committee : 

F.  G.  Adair  Roberts. 
A .  Gordon  Salamon, 

G.  N.  Stoker. 
F.  Napier  Sutton. 
T.  Tyrer. 
Frank  Wilson. 
C.  R.  Alder  Wright, 


Hon,  Local  Secretary :  John  Heron, 
7-1,  North  Side,  Clapham  Common,  S.W. 


SESSION  189.3-9i. 


Nov.  (jth  :— 
Mr.  J.  Searisbrick.    "  Spirit  Assaying  by  Weight." 
Mr.  W.  P.  Dreaper.    "  Estimation  of  Alizarin  and  Allied  Colour- 
ing Matters." 
Dec.  4th  :— 
Adjom-ned  Discussion  ou  Mr.  H.  G.  Watel's  paper  (see  Journal, 

1893,491). 
Mr.  Watson  Smith.    "  Artificial  Indigo." 
l^;•■t:— 
Jan.  8th.— Discussion  on  the  stite  of  the  Patent  Law. 
Feb.  5th  :— 
Mr.  W.  P.  Dreaper.    "  Theory  of  Dyeing."    Part  I.    "  Ingrain 

Coloui's." 
Mr.  H.  Harris.    "  Copper  Mines  of  Singhbhoom." 


2^iberpool  ^ettioiu 


Univbrsity  College,  Brownlow  Street. 


P.  Batcson. 

J.  Campbell  Brown. 

V.  C.  DrilHcld. 

Jos.  C.  Gamble. 

F.  Hurler. 

W.  Norris  Jones. 


Chairman :  E.  Carey. 

Vice-Chairman :  H.  Urunner. 

Committee : 


G.  Schack-Sommer. 
E.  Scott. 
A.  Smctham. 
Frank  Tate. 
H.  Tate,  jun. 


Ron.  Treasurer :  W  P.  Thompson. 

Hon.  Local  Secretary : 

Dr.  Chas.  A.  Eohn,  University  College,  Liverpool. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


SESSION  1893-91. 


Nov.    1st.— Mr.    Eustace   Carey.     "Some   Oljservations   on    the 
Organisation  and  Management  of  a  Chemical  Works." 


Mmtl)t^Uv  ^tttwn* 


Chemical  Theatre,  Owens  College. 

Chairman :  Ivan  Levinstein. 
Vice-Chairman :  Edw.  Schunck. 


Committee  : 

P.  Hart. 
J.  M.  Irving. 
E.  Knecht. 
W.  H.  Perkin,  jim. 
Sir  H.  E.  Roscoe,  M.P. 
C.  Truby. 
Hon.  Local  Secretary  : 
J.  Carter  Bell, 
Bank  House,  The  Cliff,  Higher  Broughton,  Manchester. 


G.  H.  Bailey. 

F.  H.  Bowman. 
R.  F.  Carpenter 

G.  E.  Davis. 
C.  Dreyfus. 
H.  Grimshaw. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 

SESSION  1893-91. 


Nov.  3rd  :— 
Mr..I.  Levuistein.    "The  Chemical  Industries;  with  Notes  on 

the  Progress  in  the  Manufacture  of  Artificial  Indigo  and 

Indigo  Carmine."     (Illustrated  Ity  experiments.) 
Discussions  on  "The  Flash-Point  of  Mineral  Oils"  and  "The 

Burning  of  Liquid  Fuel,  and  its  A'alue  as  compared  with 

Coal." 
Mr.   Wm.    Marshall.     "A    New    Dye-Bath   Arrangement   for 

Experimental  Dyeing." 


^elwcasitle  M>tttion. 

Chairman:  A.  Allhusen. 
Vice-Chairman :  John  Pattinson. 


Committee  ; 

B.  S.  Proctor. 
W.  W.  Proctor. 
W.  L.  Reimoldson. 
W.  A.  Rowell. 
John  Watson. 


P.  P.  Bedson. 
G.  T.  France. 
T.  W.  Hogg. 
T.  W.  Lovibond. 
W.  3Iartyn. 
John  MoiTison, 

Hon.  Local  Secretary  and  Treasurer: 
Dr.  J.  T.  Dunn,  The  School,  Gateshead- 

Nollces  of  Papers  and  Communications  for  the  Meetings  to  bo 
sent  to  the  Local  Secretary. 


SESSION  1893-94. 
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^ottuifflbam  Section* 


Unitersitt  College,  Nottingham. 


Chairman  :  J.  M.  C.  Paton. 
Vice-Cliairman :  C.  Spackman. 


Committee : 


L.  Archbutt. 
F.  J.  R.  Cimilla. 
F.  Clowes. 
J .  B.  Coleman. 
C.  H.  Field. 
H,  Forth. 


J.  O'Sullivan. 
S.  J.  Pentecost. 
H.  J.  Staples. 
C.  Taylor. 
G.  J.  Ward. 


Treasurer:  J.  T.  "Wood. 


Hon.  Local  Secretary : 
R.  L.  "WTiiteley,  University  College,  Nottingham. 

Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


SESSION  1893-94. 


Chairman :  A.  SinitheUs. 
Vice-Chairman:  T.  Fairley. 


Committee : 


J.  E.  Bedford. 
F.  Branson. 
J.  B.  Cohen. 
J.  J.  Hummel. 
J.  Lewkowitsch. 
"W.  Mackav. 


C.  Rawson. 

F.  W.  Richardson. 
Jas.  Sharp. 

G.  W.  Slatter. 
G.  Ward. 

T.  B.  Wilkinson. 


Hon.  Local  Secretary  : 
H.  R.  Procter,  Torkshire  College,  Leeds. 

Notices  of  Papers  and  Communications  should  be  addressed  to 
the  Hon.  Local  Secretary  ■ 


SESSION  1893-94. 


Nov.  6th. — Chairman's  Inauaural  Address. 
Dec.  4th.— Mr.  C.  Rawson,  F.I.C.,  F.C.S. 
Town  Refuse." 


'The  Utilisation  of 


^laggote  anti  ^totti^f)  ^ertion. 


Chairman :  C.  A.  Fawsitt. 
MiUs. 


Vice-Chairman :  E.J. 
Committee : 

W.  I.  Macadam. 
J.  S.  Macarthur. 
T.  L.  Patterson. 
J.  Pattison. 
J.  B.  Readman. 
£.  C.  C.  Stanford. 
D.  R.  Steuart. 
R.  R.  Tatlock. 


G.  Beilby. 

W.  J.  Chrystal. 

J.  CLirk. 

C.  J.  Ellis. 

G.  G.  Henderson. 

R.  A.  Inglis. 

R.  Irvine. 

J.  Falconer  King. 

Hon.  Secretary  and  Treasurer : 
J.  Stanley  Muir,  Chemical  Laboratory,  University  of  Glasgow. 


Members  who  desire  to  read  Papers,  exhibit  Api>aratus,  &c.,  or 
introduce  Discussions  during  Session  189-3 — 94  are  requested  to  give 
early  notice  to  the  Hon  Local  Secretary  iu  order  that  the  programme 
may  be  an-anged. 


SESSION  1893-S4. 

Dates  of  Meettxgs. 
Glasgovr|-November  7th  ;  January  9th  ;  March  6th  ;  May  1st. 
tdinbureii :— December  5th ;  February  Cth ;  April  3rd. 


O^ijitimrp. 


C.  W.  HKATOX,  F.I.C.,  F.C.S. 

Lecturer  ix  Cheshstrt  in  Charing  Cross 
Hospital,  Member  of  the  Society  of 
Chemical  Industry. 
A  WIDE  circle  of  friends  and  former  pupils  were  pained 
to  see  the  announcement  of  the  death  of  Mr.  C.  W. 
Heaton,  which  took  place  on  the  11th  of  September  last. 
Mr.  Heaton  commenced  his  studies  in  the 
laboratory  of  Dugald  Campbell,  afterwards  continuing 
them  under  Dr.  Stenhouse  in  the  laboratory  of  St. 
Bartholomew's  Hospital,  where  he  was  Fellow  A  ssistant 
■with  Professor  Kekule,  Dr.  Attfield,  and  the  late  Pro- 
fessor Tuson,  of  the  Eoyal  Veterinary  College,  Camden 
Town ;  with  the  last-named  two  he  enjoyed  a  life-long 
friendship.  He  subsequently  acted  as  Assistant  and 
Demonstrator  in  the  Royal  Veterinary  College  and  at 
Charing  Cross  Hospital,  and  he  finally  succeeded  to  the 
post  of  Lecturer  in  the  latter  institution  in  1862,  a  post 
which  he  held  up  to  the  time  of  his  death.  He  under- 
took with  conspicuous  success  the  teaching  of  chemistry 
at  Repton  School,  Tunbridge  School,  and  Epsom 
College.  Mr.  Heaton  was  Examiner  in  Chemistry  to  the 
Royal  College  of  Physicians  and  to  the  Royal  College  of 
Veterinary  Surgeons,  was  Treasurer  to  the  Society  of 
Public  Analysts,  and  filled  the  office  of  Public  Analyst  to 
the  parish  of  St.  Martin-in-the-Fields.  He  was  also 
Lecturer  to  the  London  School  of  Medicine  for  Women. 
His  literary  works  included  contributions  chiefly  to  the 
Saturday  Review,  to  the  Lancet,  and  to  other  scientific 
journals,  as  well  as  to  various  art  journals.  He  re-edited 
and  almost  re-wrote  "  Stockhardt's  Chemistry,"  a  text- 
book still  in  favour  with  students  of  medicine  and  others. 
He  was  connected  with  many  important  investigations 
of  a  technico-chemical  character,  and  was  interested  to 
the  last  in  the  improved  purification  of  coal-gas  and  of 
the  recovery-  of  sulphur  therefrom.  Mr.  Heaton's 
personal  character  was  such  as  to  secure  for  him  the 
high  and  universal  esteem  and  respect  of  his  brother 
chemists,  whilst  his  pupils  will  ever  remember  him  as  a 
generous,  kind,  and  painstaking  teacher.  In  private  life 
he  was  a  most  genial  companion. 

At  the  time  of  his  decease  he  was  in  his  58th  year. 


Scurnal  anti  patent*  literature* 


Class.  Page 

I.— General  Plant,  Apparatus,  and  Machinery 811 

II.— Fuel,  Gas,  and  Light    813 

III.— Destructive  Distillation,  Tar  Products,  &c 821 

IV. — Colouring  Matters  and  Dyes 822 

v.— Textiles:  Cotton,  V/'ool,  Silk,  &c 825 

VI.— Dyeing,   Calico   Printing,    Paper    Staining,   and 

Bleaching 823 

VII.— Acids,  Alkalis,  and  Salts 827 

VIII.— Glass,  Pottery,  and  Earthenware 834 

IX.— Building  Materials,  Clays,  Mortars  and  Cements. .  834 

X.— Ml  tallurgy mn 

XI. — Electro-Chemistry  and  Electro-JIetallurgy  S  k; 

XII. — Fats,  Oils,  and  Soap  Manufacture s  i>; 

XIIl.— Paints,     Pigments,     A'arnishes,     Resins,     India- 

Rubber,  kc 8  ts 

XIV. — Tanning,  Leather,  Glue,  and  Size 84!  i 

XV.— Manures,  &c 84'J 

XVI. — Sugar,  Starch,  Gum,  &c 851 

XVII. — Bre\ring,  Wines,  Spirits,  4c 854 

XVIII.— Chemistry   of   Foods,   Sanitary   Chsmistry,    and 

Disinfectants 855 

XIX.— Paper,  Pastelioard,  <fcc 858 

XX. — Fine  Chemicals.  Alkaloids,  Essences,  and  Extracts  859 

XXI.— Photographic  Materials  and  Processes 864 

XXII.— Explosives.  Matches,  &c 864 

XXIII.— Analytical  Chemistry 865 


•  Any  of  these  sjieciflcations  may  be  obtained  by  post  by  remitting 
8rf. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 
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I.-GENEML  PLANT,  APPARATUS.  AND 
MACHINERY. 

On  Freezing -Machines  in  which  Sulphurous  Acid  is 
Employed.     F.  Frcytsig.     Pingl.  Polyt.  J.  74,  l-l^i— 118. 

In  lH7f)  Prof.  11.  Pictet,  of  Geneva,  drew  attention  to  the  use 
of  absolutely  dry  sulphurous  anhydride  as  a  cooling  material. 
Frci'zing-niachines  in  which  tliis  substance  is  used   consist 
as  usual  of  a  (double-acting)   compressor,  an  evaporator, 
condenser,  &e. ;  compared  with  others  in  which  ammonia  is 
used,  they  have  the  not  unimportant   advantage    that  no 
lubricant   is  required   in    the   compressor.     The  compressor 
nuist   be  surrounded   by  a   jacket   in  which  cooling-water 
circulates.      The  evaporator  usually  consists  of  two  hori- 
zontal parallel  copper  cylinders  connected  beneath  by  U- 
shaped  tubes.     The  condenser  consists  of  a  cylinder  with 
vertical  copper  tubes  through  which  cooling-water  circulates. 
Tests  of  a  new  type  of  such  machine,  made  at  the  Geneva 
Engineering   Works,   were   undertaken   last    year    by    the 
director  (T.  Turettini)  and  the  engineer  (H.  Faucher).     The 
machine  used  was  the  smallest  type  of  those  buili  on  Pictet's 
system,  and  was  designed  to  produce   100  kilos,  of  ice  per 
hour.     The  tests  appear  to  have  been  made  with  all  care, 
and   the   detailed   results   are   given   in   two   tables.     The 
engineer  deduces  the  following  conclusions  from  the  tests  : — 
(1.)  Anhydrous  sulphurous  acid    (SCL)  does  not   attack 
metals  and  is  not  inflammable.     (2.)  The  entire  absence  of 
any  lubricant  in  the  compressor  is  a  great  practical  advan- 
tage and  tends  to  simplify  certain   details  in  the  construc- 
tion of   the   machine.    (3.)  At  a  temperature  of  —  50"  C. 
the  vapour  pressure  of  sulphurous  acid  is  only  3 '96  kilos, 
per  sq.  cm.,  whereas  that  of  ammonia  is   10 '30  kilos,  per 
sq.  cm.     It  follows  that  in  the  machines  in  which  SOo  is 
used,  the  packing  holds  better  than  in  machines  in  which 
ammonia  is  used.     (4.)  When  the  salt-solution  is  used  at  a 
temperature  of  —  9',  the  effective  yield  per  indicated  horse- 
power is  28  kilos,  of  ice.     This  assumes  that  a  fair-sized 
macliine,  producing  2,800  "  units  of  cold  "  per  hour,  is  used. 
(.5.)  The  salt-solution  being  at  the  same  temperature  (  —  9°), 
the  consumption  of  condenser-water  used  is  11  litres  per 
100  units  of  cold  or  per  kilo,  of   ice.      (6.)  A   machine 
designed   to    produce    120,000   cold-units  was  found     (in 
Gruber's  brewery  at  Melun)  to  consume  25  kilos,  of  sul- 
phurous  acid   during   a  working   period   of  18  successive 
months.     (7.)  Pictet's  machines  can  also  be  worked  at  very 
low  temperatures  ;  thus  with  the  salt-solution  at  a  tempera- 
ture of  —22'',  1,720  cold-units  ware  produced  per  indicated 
horse-power  per  hour. 

The  material  in  freezing-machines  has  hitherto  been 
reduced  by  compression  from  the  gaseous  to  the  liquid 
form,  and  then  re-converted  into  the  gaseous  state  by 
expansion  ;  in  which  latter  operation  the  cold  is  produced. 
C.  Zenker,  of  Breslau,  proposes  (Ger.  Pat.  No.  62,035)  to 
replace  the  latter  operation  by  allowing  anhydrous  sul- 
phurous acid  to  escape  in  the  form  of  fine  spray. — D.  E.  J. 


PATENTS. 

Improvements  in  Calcining  Furnaces.  A  Dauber,  Bochum, 
Westphalia,  Germany.  Eng.  Pat.  15,880,  September  5, 
1892. 

The  improvements  contemplated  in  this  invention,  which 
refer  principally  to  the  admission,  heating,  and  regulating  of 
the'air  supply,  and  to  the  withdrawal  and  classification  of  the 
calcined  materials,  can  best  be  described  in  connection  with 
the  annexed  illustrations. 

The  furnace  consists  of  a  conical  shaft  A  carried  on  a 
circular  pedestal  and  pillars  B,  and  provided  with  six  outlets  F 
above  the  delivery  cone  E.  The  shaft  is  surmounted  by  the 
chimney  G.  The  short  beams  D  with  iron  ring  H  support 
the  cone  E,  as  also  the  table  or  plate  J  with  the  regulating 
air  valves  K.  Above  E  are  the  caps  L  and  M,  connected 
by  arms  X  to  a  vertical  shaft,  by  means  of  which  they  may 
be  rotated.     The  outlets  F  are  closed  by  hinged  doors  K, 


which,  when  let  down,  .serve  also  as  riddles  for  the  finer 
materials  by  means  of  longitudinal  slits  left  in  them,  which 
slits  are  closed  when  doors  are  in  the  upright  position 
through  the  counter  plates  B  swinging  into  place  opposite 


the  slits.  As  the  doors  R  are  opened  the  bars  U  are 
pushed  up  through  the  cone  E  across  the  openings  F  in 
order  to  prevent  the  calcined  materials  from  rushing  down 
too  quickly.  The  conical  shaft  A  is  surrounded  by  a 
jacket  a  which  receives  gas  through  the  pipe  and  channel 
Z  for  heating  purposes,  the  gas  entering  the  furnace  through 
the  tuyeres  b.  The  raw  material  and  the  fuel  are  fed  in  at 
the  top  of  the  shaft  at  W,  and  the  hot  gases  may  either  be 
carried  awaj'  through  the  channel  d  or  pass  through  the 
chimney  G,  where  they  may  heat  coil  pipe  X  connected 
with  the  water  cistern  Y  and  thus  produce  steam  serving  for 
increasing  the  di'aught  of  the  chimney. — B. 


Improvements  in  Apparatus  for  Concentrating  and 
Evaporating  Liquids.  F.  J.  E.  Carulla,  Derby.  Eng. 
Pat.  18,793,  October  20,  1892. 

The  object  of  the  invention  is  the  equalisation  of  heat  as 
applied  to  the  bottom  of  lead  vessels  or  pans  used  in  the 
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concentration  or  evaporation  of  liquids.  Such  pans  are 
generally  placed  on  platforms  constructed  of  iron  plates 
which  cover  the  furnace  and  flues,  the  lead  bottom  of  the 
pan  being  in  contact  with  the  iron.  Lead  being  easily 
fusible  and  a  bad  conduc  tor  of  heat,  is  in  danger  of 
melting  through  the  accidental  overheating  of  the  iron 
plates  at  any  particular  spot.  The  improvement  consists 
in  inserting  between  the  iron  platform  and  lead  bottom  of 
the  pan  a  sheet  or  layer  of  another  metal  being  a  better 
conductor  of  heat  than  either  lead  or  iron,  such  as  copper, 
for  instance.  This  sandwiched  layer  of  metal  carries  away 
a  portion  of  heat  from  any  overheated  spot,  and  conducts 
it  for  use  at  some  other  place  more  or  less  distant  from  the 
atfected  point. — B. 


Improvements    in    Filtering    Apparatus.      .1.    H.   Minto, 
Anfield.     Eng.  Pat.  20,139.  November  8,  1892. 

This  filter  consists  of  a  closed  cylindrical  vessel  with 
another  perforated  cylinder  inside  containing  charcoal. 
The  inner  cylinder  is  surrounded  by  a  sheath  of  asbestos 
or  other  filtering  material.  The  water  enters  first  the 
inner  charcoal  cylinder,  at  one  end  passes  through  its 
perforated  sides  into  the  annulus  formed  of  asbestos,  thence 
reaching  the  body  of  the  main  vessel,  where  it  can  be  drawn 
off.  The  inlet  cock  is  fitted  with  several  passages  to  allow 
of  the  reversal  of  the  current  for  the  purpose  of  cleaning 
the  filtering  materials  and  clearing  out  the  vessel. — B. 


Improvements  in  Apparatus  for  subjecting  Liquids  or 
Matters  in  Suspension  to  the  Action  of  Air  or  other 
Gases  or  Vapours.  G.  Burdekin,  Jan.,  St.  Helens. 
Eng.  Pat.  20,319,  November  10,  1892. 

Whex  a  gas  is  distributed  by  means  of  perforated  pipes 
under  the  surface  of  a  liquid  containing  solids  in  suspension, 
the  perforations  are  apt  to  become  choked  and  require 
frequent  cleaning.  ^Moreover,  there  is  a  considerable  waste 
of  power  through  the  friction  of  the  gases  in  the  orifices. 
To  obviate  these  defects  a  gas  distributor  is  constructed,  (as 
shown  in  Figs.  1  and  2  in  sectional  elevation  and  plan 
respectively)  in  which  the  gas  is  conveyed  to  the  distributor 
A  by  a  pipe  connected  vdth  the  flanged  portion  D,  and  then 
escapes  along  the  wide  spiral  passages  C,  in  a  direction 
more  or  less  tangential.     A  circular  motion  is  thus  imparted 

Fiff.  1. 


to  the  liquid  under  treatment,  causing  the  bubbles  of  gas 
to  break  up  and  act  more  effectively  upon  the  liquid.  The 
wide  spiral  passages  C  prevent  choking  up,  and  also  reduce 


the  friction  to  a  minimum.     The  distributor  may  be  used 
for  the  treatment  of  liquids  containing    solid  matters   in 

Fig.  2. 


Gas  Dis^TRiBUTOR. 

suspension  which  are  obtained  in  the  Weldon  process, 
the  ammonia-soda  process,  the  Chance  sulphur-recovery 
process,  and  the  like. — E.  G.  C. 


Improved  Method  of  and  Apparatus  for  Filtering  Liquids. 
J.  Feraud,  Paris.     Eng.  Pat.  5073,  March  8,  1893. 

In  this  filter  certain  fibrous  materials,  such  as  purified  and 
sterilised  fibres  of  cellulose,  wool,  asbestos,  &c.,  or  either  of 
them,  with  which  may  be  incorporated  powdered  substances 
for  decolorising  or  disinfecting  purposes,  are  mixed  with 
the  first  portion  of  the  liquid  to  be  filtered.  On  reaching 
the  permeable  surfaces  within  the  filter  the  water  passes 
through,  leaving  the  fibrous  materials  to  adhere  to  the 
surfaces  in  felted  or  matted  layers,  thus  forming  the  proper 
filtering  material  for  the  remaining  liquid. — B. 


Improvemeiits  in  Thermostats.  H.  8.  Tunnard,  Rugby, 
and  A.  M.  Keays,  Sutton.  Eng.  Pat.  6754,  :March  30, 
1893. 

The  figure  is  an  elevation  of  the  thermostat,  which  is  of  the 
thermometer  type,  having  a  cylindrical  bulb  a,  expansion 
chambers  b,  d,  and  f,  connected  by  the  tubes  c,  e  of 
variable  bore.  Platinum  wires  g,  g^  are  fused  into  the 
glass  at  each  end,  and  are  connected  in  circuit  with  a 
battery  and  an  alarm  bell,  so  that  whenever  the  tempera- 
ture is  sufficient  to  cause  the  mercury  to  fill  the  expansion 
chamber  /,  the  circuit  is  completed,  causing  the  bell  to 
ring.  The  copper  plates  h},  k,  carrying  the  binding  screws 
0,  o^,  serve  to  adjust  the  instrument  in  the  appliance  whose 
temperature  it  is  required  to  regulate.  The  apparatus  is 
adapted  for  use  in  incubators  and  such  like  appliances. 


yft     \ : ^= vOj 


^l^T--^ 


TnEUMOSTAT. 


— E.  G.  C. 
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A  New  or  Improved  Heat  Non-Conducling  Composition. 
II.  Rirkbeck,  London.  From  Jf.  C.  Michell,  Toronto, 
Canada.     I'lnj;.  I'at.  I(),7(i2,  June  1,  1893. 

See  under  IX.,  page  835. 


A  (JlosiiKj  Device  for  I  'esscls  (o  he  used  for  Sterilisiiif/, 
I'listeuri.siiK/,  and  Preserving.  G.  Urandau,  Witzeii- 
liaiiscn,  Germany.     Eiig.  Pat.  13,532,  July  12,  \8'J3. 

TiiK  invention  relates  to  a  device  for  scaling  vessels  in 
which  substances  are  to  be  maintained  in  a  germ-freed 
condition.  It  consists  of  an  india-rubber  cap  of  variable 
si/e. 

The  cap  is  provided  with  a  slit  in  its  thickened  end,  and 
is  applied,  in  the  case  of  the  example  given,  to  the  neck 


Closing  Device  for  Vessels. 

of  a  bottle,  having  one  or  more  lateral  holes,  or  to  a 
nozzle  such  as  e,  having  holes  f,  the  slit  being  so  formed 
as  to  act  as  a  valve  opening  to  internal,  but  closing  to 
external  pressure,  the  part  of  the  cap  covering  the  holes  y 
acting  as  an  indicator  of  diminished  internal  pressure,  and 
the  whole  forming  a  perfectly  air-tight  closure. — L.  de  K. 


An  Improved  Varnish  or  Composition  applicable  as  a 
Protective  Coating  for  Wood,  Iron,  and  the  like. 
A.  Beck,  Vienna,  Austria.  Eng.  Pat.  13,925,  July  18, 
1893. 

See  under  XIII.,  page  848. 


Improtements  in  Condensers,  Refrigerators,  and  the  like. 
T.  K.  Barclay,  Glasgow.  Eng.  Pat.  14,181,  July  22, 
1893. 

To  effect  the  rapid  and  economical  cooling  of  vapours, 
worts,  chemicals,  and  the  like,  the  refrigerator  or  con- 
denser tubes,  through  which  the  vapours  or  liquids  pass, 
contain  twisted  metal  spirals.  These  spirals  cause  the 
stream  of  vapour  or  liquid  to  break  up  and  become  more 
effectively  acted  upon  by  the  cold  water,  or  other  cooling 
medium  surrounding  the  tubes.  In  a  modified  arrange- 
ment the  condenser  tubes  are  themselves  corrugated. 

— E.  G.  C. 


II.-FUEL.  GAS.  AND  LIGHT. 

Remarks  on  the  Specific  Heat  of  Carbon.     H.  Le  Chatelier. 
Comptes  rend.  116,  1051—1052. 

Referking  to  recent  experiments  on  boron  by  MM. 
Moissan  and  Gautier,  the  writer  points  out  that  the  specific 
heat  of  carbon,  like  that  of  boron,  is  not  in  accord  with 
the  law  of  Dulong  and  Petit.  M.  Monckman  has  already 
remarked  that  the  experiments  of  Weber  on  the  specific 


heats  of  carbon  do  not  point  to  a  law  tending  towards 
a  fixed  value,  as  is  often  affirmed.  On  the  contrary,  those 
experiments  indicate  a  continuous  increase  up  to  250' ;  at 
the  temperature  of  250''  the  law  of  variation  undergoes  an 
abrupt  change,  and  a  siniihir  change  is  noticed  for  all  the 
other  properties  of  carbon  ;it  the  same  tcmjjerature,  electric 
conductivity,  dilatation,  thermo-electric  jiower. 

Pecent  experiments  undertaken  by  engineers  of  the  Paris 
Gas  Company  fully  bear  out  the  deductions  of  Monckman. 
These  experiments  show  that  the  specific  heat  of  graphite 
increases  from  250'  to  1,000^  in  a  manner  rigorously  [)ro- 
portional  to  the  temperature,  and  that  the  coefficient  of 
increase  is  much  more  than  would  appear  from  Weber's 
experiments.  The  specific  heat  can  be  represented  by  the 
formula; — 

From  250'  to  1,000'^ C  =  3*54  +  0* 00246  t. 

FromO^  to  250*= C  =  1-92  +  0-0077  t. 

— D.  E.  J. 


Combustion   of  Carbon   in  Air.     R.  Ernst.     Chem.    Zeit. 
1893,  17,  Rep.  p.  2. 

Dry  air  was  passed  through  a  heated  tube  packed  with 
carbon  and  the  combustion  gases  investigated.  The  author 
finds  that  carbon  dioxide  begins  to  be  formed  at  400''  C, 
at  which  temperature  the  products  of  combustion  also 
contain  a  little  carbonic  oxide.  Under  the  experimental 
conditions  the  yield  of  carbon  dioxide  increases  rapidly  to 
a  maximum  of  20  per  cent,  at  700^  C.,  the  whole  of  the 
oxygen  having  entered  into  combination,  and  only  small 
quantities  of  carbon  monoxide  being  present.  Above 
700°  C.  more  carbon  monoxide  and  less  dioxide  are  formed, 
until  at  995^  C.  carbon  monoxide  and  the  nitrogen  of  the 
air  are  the  sole  products.  It  is  therefore  not  possible  to 
prepare  large  quantities  of  carbon  monoxide  by  leading  air 
slowly  over  a  long  layer  of  carbon  at  a  relatively  low 
temperature. 

According  to  the  foregoing  observations  a  temperature 
of  about  1,000'  is  necessary  for  the  production  of  generator 
gas  in  order  to  ensure  the  absence  of  carbon  dioxide  from 
the  product.  At  this  temperature  carbon  dioxide  is  not 
first  formed  and  subsequently  reduced  to  carbon  monoxide, 
for  if  that  were  so  some  carbon  dioxide  would  also  be 
formed  in  the  presence  of  excess  of  air;  besides  this, 
cTperiments  in  which  pure  carbon  dioxide  was  passed  over 
heated  carbon,  show  that  the  reduction  to  monoxide  is 
not  complete. 

These  observations  explain  the  well-known  fact  that 
incandescent  carbon  burns  without  a  flame  at  a  moderate 
temperature  (about  700"  C),  whereas  at  a  higher  temperature 
(about  1,000°  C.)  it  exhibits  a  flame.  In  the  latter  case 
carbon  monoxide  is  formed,  which,  in  the  presence  of  a 
sufficiency  of  air,  burns  to  carbon  dioxide. — A.  R.  L. 


The  Composition  of  Furnace  Gases.     H.  W.  Jiirisch. 
Chem.  Ind.  16,  1893,  211. 

Ix  his  work  on  the  manufacture  of  sulphuric  acid  (Stuttgart, 
1893,  99)  the  author  describes  a  new  and  rapid  process  of 
determining  the  composition  of  furnace  gases,  which  at  the 
same  time  indicates  the  changes  in  the  volume  of  gases. 
The  method  is  based  on  the  following  consideration  : — 
Supposing  that  in  a  certain  pneumatic  process  100  litres  of 
in-going  atmospheric  air  are  reduced  to  a  gaseous  residue  of 
R  litres,  wherein  the  79  litres  of  in-going  inert  nitrogen  gas 
are  unchanged,  but  only  x  litres  of  oxygen  remain,  whilst 
(21  —  .r)  litres  of  oxygen  have  disappeared  from  the  gases 
in  such  wise  that  R  =  79  +  x;  provided  that  in  the 
gas  residue  the  .r  litres  of  oxygen  constitute  v  (the  per- 
centage by  volume)  of  the  same,  the  following  ratio  is 
invariably  obtained  : — 


(79  +  .t)  :  .r  =  100  :  v,  and  x  = 


79  V 


In  this  proportion  v  is  obtained  by  direct  observation  in 
the   course   of    the   determination   of   the    percentage    of 
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oxj'gen  in  the  residual   gases.     For  the  values  from  v  =  0 
to  j;  =21  the  following  values  are  found  for  x  : — 


V. 

X. 

V. 

.r. 

0 

0-0000 

11 

9-7310 

1 

0-7980 

12 

10-7727 

2 

1-61-22 

13 

11-8127 

3 

2-4433 

14 

12-8605 

4 

3-2917 

15 

13-9412 

5 

4-1579 

10 

15-0476 

6 

5-0425 

17 

16-1807 

6'4 

5-4017 

18 

17-3415 

7 

5-9462 

19 

18-5309 

8 

6-8696 

20 

19-7500 

9 

7-8132 

21 

21-0000 

10 

8-7778 

-D.  B. 


Manufacture  of  Illuminating  Gas  in  America.     W.  Hempel, 

,  Journ.  fur  Gasbeleuchtung,  36,  465—470,  492—493. 
Owing  to  various  natural  circumstances,  certain  methods 
of  manufacturing  illuminating  gas  are  largely  employed  in 
different  parts  of  America,  whilst  their  use  in  Europe  is 
comparatively  infrequent.  Of  these  methods,  various 
processes  involving  the  production  of  water-gas  are  of  great 
importance.  For  the  most  part  these  are  developments  of 
the  original  method  of  Tessie  du  Motay,  who  was  the 
first  to  employ  a  generator  containing  carbonaceous  mutter 
into  which  air  (to  heat  up  by  combustion)  and  steam  (to 
produce  water-gas)  were  altei-nately  admitted,  thus  con- 
verting into  a  practical  manufacture  the  older  laboratory 
method  of  heating  carbon  inside  a  tube  by  an  external  fire, 
and  passing  steam  through  the  tube.  American  anthracite 
contains  about  4  per  cent,  of  ash,  and  is  a  material 
extremely  well  adapted  for  employment  in  this  way ;  the  use 
of  water-gas,  pure  and  simple  {i.e.,  non-carburised),  as  an 
illuminating  agent  (by  the  intervention  of  magnesia  combs, 
&c.)  is,  however,  much  less  frequent  in  the  United  States 
than  the  employment  of  the  gas  carburetted  either  by  a  cold 


process  of  enriching  by  means  of  volatile  hydrocarbons,  or 
by  some  hot  process  where  naphtha,  &c.  is  heated  so  as  to 
gasify  it,  either  in  a  separate  vessel  or  in  the  same  plant  as 
serves  for  the  production  of  the  water-gas ;  i.e.,  some 
variety  of  process  essentially  consisting  of  a  combination  of 
oil-gas  and  water-gas  manufacture.  The  author  describes 
a  number  of  such  processes  seen  by  him  at  work  during  a 
recent  visit  to  America.  The  New  V'ork  Gas  Co.  employ, 
under  the  name  of  "  Tessie  du  ]\Iotaj-  Processes,"  a  sj'stem 
in  which  water-gas  is  first  made  from  anthracite  and  steam, 
then  purified  in  lime  tanks,  and  finally  carburetted  by  passing 
through  a  chest  heated  externally  by  boiling  water,  and 
fitted  inside  with  shelves,  over  which  naphtha  flows  ;  the 
resulting  mixture  of  water-gas  and  naphtha  vapour  is 
then  led  through  speciall}'  arranged  retorts  to  bring  about 
decomposition,  and  again  purified  before  storage.  The 
gas  thus  ultimately  obtained  has  the  composition — 

Carbon  dioxide 3'1 

Heavy  hydrocarbons 15'6 

Carbon  monoxide 25-2 

Hydrogen 28-3 

Marsh  gas 26-6 

2s  itrogen 1  "2 

100-0 

It  has  good  illuminating  power,  and  is  made  with  a 
smaller  consumption  of  naphtha  than  is  requisite  in  the 
processes  subsequently  described. 

Fig.  1  represents  "  Lowe's  water-gas  "  plant,  in  which 
the  naphtha  decomposition  is  carried  out  simultaneously 
with  the  production  of  water-gas.  A  is  the  generator, 
filled  with  anthracite  through  the  manhole  o.  A  fan  F 
sends  a  current  of  air  into  the  generator  through  the  valve 
c ;  the  escaping  gases  pass  through  the  pipe  b  into  the 
superheater  B,  filled  with  stacked  firebricks  :  when  the  gases 
contain  enough  carbon  monoxide  to  burn,  air  is  also  blown 
in  at  the  base  of  the  superheater  through  the  valve  e,  the 
products  of  combustion  escaping  into  the  open  at  the  top 
through  d.  When  the  requisite  temperature  is  attained, 
c,  d,  and  e  are  closed  and  the  fan  nearly  stopped,  a  very 
gentle  current  being  still  maintained  through  small  orifices 
in  c  and  e,  purposely  arranged  to  prevent  back-rush  of 
water-gas  into  the  air-main,  which  otherwise  might  cause 
explosion  subsequently.  Steam  is  then  turned  on  at  the 
base  of  the  generator,  and  a  stream  of  naphtha  at  the  top, 
supplied  from  the  tank  G  by  means  of  a  series  of  distributing 
tubes ;  the  mixture  of  hydrogen,  carbon  monoxide,  and  a 
little  carbon  dioxide  formed  in  the  generator,  vaporises  the 


Tis.  1. 
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naphtha,  and  the  mixed  pases  act  on  one  another  in  the 
superheater,  uhiinately  producing  an  illuminating  gas  of  high 
quahty  when  the  stoam  and  naphtha  supplies  are  properly 
proportioned.  The  gas  is  washed  in  the  purifier  C  and 
tlie  two  towers  I)  and  K,  and  stored.  The  composition 
is  indicated  hy  the  following  analyses  : — I.,  sample  taken 
two  minutes  after  commencing  blowing;  II.,  nine  minutes  ; 
and  III.,  12  minutes  after  commencement.  The  steaming 
operation  is  continued  for  20  minutes,  when  the  steam  is 
shut  off,  more  anthracite  filled  in  through  the  manhole,  and 
the  cycle  of  operations  recommenced. 


I. 

II. 

III. 

More  rom- 
pl^itelv 

purified 
Samples. 

iiirbon  dioxidn 

Heavy  liydrocarbons. . . . 
'  )xvjren 

3-8 
13-1 
0-G 

25-7 

31-8 

20-8 

4-2 

3-3 
25-1 
0 
18-3 
28-1 
21-7 

3o 

3-0 
2fG 

0-2 
18-8 
26-5 
23-2 

3-7 

0-.3-0-5 
14-15 

1  arbon  monoxide 

Hydrogen 

27—28 
21—27 
-26—27 

>'itro;i:fn 

.3-4 

100-0 

100-0 

100-0 

Every  few  hours  (6  to  12)  the  doors  H  at  the  base  of 
generator  are  opened  and  the  anthracite  residues  raked 
out.  The  combustion  is  not  allowed  to  go  on  so  far  as  to 
produce  a  fusible  clinker  :  the  rakings-out  are  burnt  off 
completely  under  tbe  steam  boilers,  a  considerable  pro- 
portion of  unconsnmed  carbon  being  retained  in  the 
cinders. 

Gas  thus  made  obviously  contains  a  large  percentage  of 
carbon  monoxide ;  accordingly,  in  some  stales  where 
European  conservative  notions  still  prevail  to  some  extent, 


eg.,  Massachusetts,  the  general  adoption  of  gas  of  this 
description  was  serioush-  delayed  until  experience  had 
shown  that  accidents  through  its  enhanced  poisonous 
(jualities  were  not  materially  more  frequent  than  with 
ordinary  coal-gas.  The  mixed  oil-  and  water-gas  possesses 
a  strongly  marked  odour,  so  that  leakages  and  escapes  are 
readily  detected.  Most  American  so-called  "  water-gas " 
is  really  of  this  mixed  character. 

The  "Granger  water-gas  process"  principally  differs 
from  Lowe's  in  that  the  generator  is  placed  at  a  lower 
level,  beneath  the  floor  (Fig.  2),  so  that  the  long  down- 
pipe  (6,  Fig.  1)  connecting  the  generator  and  the  super- 
heater is  no  longer  requisite.  The  naphtha  is  forced  in 
under  considerable  pressure  at  the  base  of  the  superheater, 
which  is  considered  to  facilitate  its  gasification.  All  the 
cocks  and  valves  are  connected  together  by  suitable  rods 
and  links,  so  as  to  work  simultaneously,  and  thus  avoid 
chance  of  accidents  throusrh  opening  or  shutting  a  wrong 
valve.  Hanlon  and  Leadley  have  arranged  the  plant 
indicated  by  Figs.  3  and  4,  adapted  for  the  use  of  bituminous 
coal  instead  of  anthracite,  the  decomposing  chambers  B,  H- 
containing  perforated  shelves  on  which  iron  scrap  rests. 
The  function  of  this  iron  is  supposed  to  be  that  whilst 
steam  in  contact  therewith  produces  hydrogen  and  oxide 
of  iron,  the  latter  is  again  reduced  by  the  carbon  monoxide 
formed  during  the  heating-up  stage,  so  that  ultimately  a 
smaller  proportion  of  carbon  monoxide  is  contained  in  the 
illuminating  gas  produced  ;  the  following  analysis  of  gas 
thus  prepared  at  Passaic,  however,  does  not  bear  out  this 
idea  of  diminution  of  carbon  uionoxide.  In  this  case 
anthracite  was  emploj-ed  instead  of  bituminous  coal. 
Annexed  is  the  composition  of  gas  made  by  the  Granger 
process. 

The  weak  point  in  the  Hanlon  and  Leadley  process 
seems  to  be  that  when  cold  bituminous  coal  is  put  into  the 
hot  generator  (in  nuts),  even  after  10  minutes  the  distilla- 
tion of  gas  is  not  complete,  whilst  the  fragments  are  not 
sufficiently  hot  to  react  properly  with  the  steam  ;  accord- 
ingly, heat  and  time  arc  both  wasted.  To  operate 
economically,  an  ordinary  gas  retort,  after  the  distillation 
is  finished,  would  appear  to  be  a  preferable  vessel. 


Fig.  2. 
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Hanlon  and 
Leadley. 


Granger. 


Carhon  dioxide 

Heavy  hydi-ocarbons. 

Oxygen 

Carbon  monoxide 

!Marsh  jras 

Hydrogen 

^Nitrogen 


2-6 

0-14 

6-3 

12-82 

.. 

0-06 

31-3 

2S-26 

11 -t; 

18-88 

4-2 -S 

87 -20 

5-0 

2-64 

99-6 


lOO-OO 


The  so-called  "  Lime-gas  process  "  worked  by  the 
Equitable  Gas  Co.,  is  essentially  the  same  as  Lowe's,  with 
the  difference  that  the  superheater  is  filled  with  lumps  of 
lime.  After  freeing  from  carbon  dioxide,  gas  thus  made  had 
the  composition — 

Carbon  dioxide Nil 

Heavy  hycb'ocarbons 17-7 

Carbon  monoxide 18-2 

Marsh  gas 30-7 

Hydrogen 28-1 

^iti-ogen 5-3 

100' on 


Experiments  were  made  by  the  author  to  see  if  possibly 
marsh  gas  could  be  converted  into  ethylene  or  other  heavy 
hydrocarbon  by  the  action  of  lime  under  these  conditions, 
but  the  results  were  wholly  negative. 

The  "  Wood-gas  process  "  is  worked  at  the  Mutual  Gas- 
works in  Xew  York.  Oysters  grilled  over  charcoal  are 
consumed  in  very  large  quantities  all  over  Eastern  America, 
so  that  the  manufacture  of  the  requisite  charcoal  is  a  fairly 
large  industry.  In  the  distillation  of  the  wood  the  retorts 
are  so  arranged  that  the  evolved  steam  and  vapours  are 
made  to  traverse  a  considerable  layer  of  red-hot  charcoal ; 
so  that  the  aqueous  vapour  and  carbon  dioxide,  &c., 
originally  present  in  the  products  of  destructive  distillation 
become  decomposed  into  water  gas,  which  is  subsequently 
carburetted. 


Fig.  5  represents  the  plant  used  in  McKenzie's  process  at 
Garden  City,  Long  Island.  A  steam-blast  injector  C  forces 
air  into  the  generator  A  containing  anthracite,  the  products 
of  combustion  passing  through  the  pipe  G  to  the  outlet,  the 
valves  E  and  F  being  respectivelj-  open  and  shut ;  the 
naphtha  contained  in  the  vertical  boiler  in  thus  highly 
heated.  E  is  then  closed  and  F  opened,  whilst  simultaneously 
the  air  supply  is  shut  off  and  a  cock  opened  admitting 
naphtha  into  the  generator,  so  that  water-gas  and  oil-gas 
are  prepared  together,  and  pass  on  to  the  storage  gasometer 
through  F.  The  gas  thus  produced  at  Garden  City  had  a 
low  illuminating  power,  and  was  readily  extinguished  by 
blowing  out,  indicating  deficiency  of  hydrogen. 

Throughout  the  Eastern  States,  iron  oxide  is  but  little 
used  as  sulphuretted  hydrogen  absorbent,  lime  purifiers 
being  almost  universal.  The  foul  lime,  &c.  is  got  rid  of 
by  the  simple  method  of  throwing  into  the  sea.  The  cost  of 
coal-gas  is  18  Pf.  per  cubic  metre,  whilst  "water-gas"  made 
by  Lowe's  process  only  costs  5 •  3  Pf.,  employing  0-7  litre 
of  naphtha  and  0'75  kilo,  of  anthracite.  The  older 
'•  Tessie  du  Motay  process  "  above  described  costs  7-6  Pf. 
per  cubic  metre  (100  Pf.  =  1  shilling). 

The  conditions  obtaining  in  Europe  as  to  illuminating  gas 
manufacture  are  so  different  from  those  in  America  that  it 
is  very  doubtful  whether  any  advantage  would  accrue  by 
attempting  to  introduce  any  of  these  processes  here.  Water- 
gas,  pure  and  simple  (not  carburetted),  is  manufactured  in 
Europe  by  greatly  improved  processes,  whilst  petroleum  is 
much  dearer ;  in  winter,  however,  when  a  much  greater 
demand  exists,  it  may  be  advantageous  to  use  water-gas 
plant  modified  so  as  to  carburise  the  product  by  means  of 
refuse  tar  oils,  &c.  ;  for  this  purpose  it  will  probably  prove 
advantageous  to  discharge  the  red-hot  coke  from  the  ordinary 
gas  retorts  direct  into  the  water-gas  generators.  A  point 
that  might  well  engage  the  attention  of  gas  makers  is  the 
production  of  gas  carbon  (graphite)  for  electrical  purposes, 
the  shape  of  the  retorts  being  so  modified  as  to  permit  of 
the  preparation  therein  of  large  plates  of  graphite  suitable  for 
electrodes,  &c.,  so  as  to  convert  into  a  source  of  profit  what 
is  now  in  general  a  considerable  working  inconvenienco. 

In  the  course  of  discussion  on  the  foregoing  paper  it  was 
poioted  out  by  H.  Dicke  that  in  some  parts  of  America 
non-carburised  water-gas  was  largely  used :  thus  in  Chicago 
alone  the  Fahnehjelm  Light  Co.  were  supplying  gas  for 
25,000  burners  using  magnesia  combs.  Dr.  Kraemer  stated 
that   the   production   of    Lowe's  "water-gas  "    had   made 


Fig.  3. 
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than  can  be  permanently  retained  when  the  temperature  is 
reduced  to  a  given  extent,  the  surphis  condenses  as  a  liqpid. 
In  the  case  of  benzene  the  following  table  represents  ihe 
maximum  quantity  of  hydrocarbon  capable  of  being  per- 
manently retained  vaporous  at  different  temperatures  ;  1  litre 
of  vapour  weighing  3-4866  grms.  at  0'  and  760  mm  :'— 


considerably  more  progress  in  England  than  in  Germany, 
because  of  the  high  duties  charged  on  petroleum  imports  in 
the  latter  country  ;  should,  however,  these  duties  be  greatly 
lowered  or  abolished,  Lowe's  "  water-gas  "  would  probably 
be  largely  employed  in  Germany. — C.  R.  A.  W. 


Tem- 
perature. 

Tension 
in  mm.  of 
Mercury.. 

Percentage 

Volume 
of  Vapour. 

Grms. 

1      Benzene 
per  Cubic 
Metre. 

Diflerence. 

i 

-20 

5'79 

0-76 

26-5 

-15 

8-82 

1-17 

40-4 

f     13-9 

-10 

12-92 

1-70 

59-3 

|-lS-9 

—    5 

18-33 

2-41 

84 -0 

I     24-7 

±    0 

25-31 

3-33 

116-1 

|-32-l 

+    o 

34-17 

4-40 

156-5 

>     40-4 
fol-O 

+  10 

45-25 

5-95 

207-5 

+  15 

58-93 

7-75 

270-2 

I     62-7 

+  20 

75-fi5 

9-95 

34<5-9 

|-76-7 

+  25 

95-91 

12-62 

440-0 

>   a3-i 

The  Carhuretting  of  Illuminating  Gas.     H.  Bunte. 
Journ.  fiir  Gasbeleuchtung,  36,  442 — 449. 

The  volume  of  volatile  hydrocarbon  vapour  taken  up  by  a 
given  quantity  of  gas  depends  on  the  tension  of  the  vapour. 
The  figure  indicates  the  percentage  volume  taken  up  at 
temperatures  between  0°  and  20^  C.  of  three  kinds  of  hydro- 
carbon, viz.,  "  gasoline "  (boiling  at  40^  —  essentially 
pentane)  ;  "  carburine  "  (boiling  at  69^ — chiefly  hexane)  ; 
and  benzene   (boiling  at  80^).     If  more  vapour  is  present 


Ordinary  coal-gas  contains  from  1  -  0  to  1-3  per  cent,  by 
volume  of  benzene  vapour,  i.e.,  35  to  40  grms.  per  cubic 
metre  at  0°  and  760  mm.,  or  about  one-third  of  the  saturat- 
ing quantity  under  these  conditions ;  even  admitting  that 
underground  pipes,  &c.  in  winter  are  often  at  a  temperature 
below  0°  (say  -  5''  to  -  10^),  it  still  results  that  the 
quantity  of  benzene  already  present  is  considerably  below 
the  saturating  amount,  even  in  the  coldest  weather,  so  that 
it  is  quite  practicable  to  carburet  gas  much  further  with 
benzene  tmder  these  conditions.  Hence  for  all-the-year- 
round  work  benzene  is  readily  admissible  as  a  carhuretting 
agent ;  a  fortiori,  still   more  volatile  substances   mav   be 
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employed,    such   as    the    lightest    petroleum    spirit,    e.g., 

"  crasoliue."  On  the  other  hand,  the  effect  on  the  illuminating 
poner  of  a  gas  flame  of  the  admixture  with  the  gas  used  of 
the  vapour  of  volatile  hydrocarbons,  depends  not  only  on 
the  nature  of  the  hydrocarbons,  but  also  on  that  of  the  gas  ; 
e.g.,  according  as  ordinary  coal-gas  is  employed,  consisting 
essentially  of  marsh  gas  and  hydrogen  with  a  little  carbon 
monoxide,  or  water-gas,  chiefly  composed  of  hydrogen  and 
carbon  monoxide.  Moreover,  the  kind  of  burner  used 
affects  the  result ;  as  also  does  the  rate  of  supply,  even 
when   the   burner   is   the   same ;  e.g.,   an    Argand   burner 


Vapour  Tensions  in  Vol.  per  cents. 


constructed  to  burn  150  litres  per  hour  of  a  particular  gas, 
gives  a  greatly  decreased  illuminating  power  if  only  120 
litres  per  hour  are  supplied.  Thus,  experiments  made  with 
the  Karlsruhe  gas  supply  yielded  the  following  results  as 
regards  the  quantity  of  hydrocarbons  condensed  in  the 
liquid  form  on  cooling  to  various  temperatures,  and  the 
corresponding  diminution  in  illuminating  power  when 
the  gas  was  burned  at  the  rate  of  150  litres  per  hour  in 
fishtail  and  Argand  burners  respectively  :- 


Tem- 

Grms. of 

Hydrocarbon 

eondensecl 

per  Cubic 

Jletre 

of  Gas. 

Diminution  in  Illuminating 
Power  (Pei'centage). 

perature. 

Doubly  perforated 
("Fishtail")  Burner. 

Argand 
Burner. 

°C. 
0° 

0 

°C. 

-  .3° 

0 

0                     0 

—  5" 

0 

0 

0 

-  6° 

0-23 

.. 

2-3 

-10° 

3-8 

-10°. 5 

3-8 

-13^ 

9-9 

-11°. 0 

16 

., 

-14° 

11-1 

.. 

.. 

-15° 

13-1 

-1.5°.0 

37 

17 

-16° 

13-8 

—  15°. 5 

18 

-ir 

1-1-0 

-16°.  23 

46 

Hence  an  Argand  burner  is  more  economical  as  regards 
light  production  than  a  fishtail  burner  with  gas  of  poor 
quality,  i.e.,  containing  but  little  hydrocarbon  vapour. 

The  hydrocarbons  thus  removed  by  condensation  had 
roughly  the  following  composition  : — 

Per  Cent. 

Olefnies 5 

Benzene 50 

Toluene 23 

Higher  horaologues 20 

100 

The  original  gas  before  chilling  averaged  40  to  42  grms. 
of  hydrocarbons  per  cubic  metre,  and  when  burnt  at  the 
rate  of  150  litres  per  hour  possessed  an  illuminating  power 
of  26  Hefner  lights.'''  In  another  series  of  experiments 
the  same  gas  was  deprived  as  far  as  possible  of  hydrocarbon 
vapours  by  means  of  a  fuming  sulphuric  acid  scrubber, 
and  then  carburetted  with  various  known  hydrocarbons, 
with  the  following  results  : — 


Carburetter  employed. 


IHuminating 

Power  at 

150  Litres 

per  Hour  in 

Hefner  Jyights. 


Quantity  of  Carburetter  used  per  100 
Hefner  Lights. 


Doubly  perforated  or  fishtail  Burner. 


Argand  Burner.         Fantail  Burner. 


Illuminating 

Power  at 
150  Litres  in 
Hefner  Lights. 


Quantity  of 
Carburetter 

Ijer  100 
Hefner  Lights. 


Aromatic  Hydrocarbons,  CnH^n  -  e- 


Benzene,  b.p.  80° ■< 

Toluene,  b.p.  111° , . 

Pentane,  b.p.  35°— 10° { 

Hexane,  b.p,  65°— 70° 

Petroleum  ether,  b.p.  75°— 80° < 


Petroleum  Hydrocarbons,  CnH^i  +  2. 


17 
28 

1(>0 
150 

28 

.. 

15 
24 
33 

90 
100 

140 

11 


190 
170 


4<>7 
3:33 


Unsaturated  Hydrocarbons,  CnH^n. 


*  A  "  Hefner  light"  represents  about  0*886  English  "  Standard  candle." 
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The  cooled  gas  used  in  these  experiments  possessed  before 
carburcttiiifj  an  illnininatinp  power  of  onl}'  two  or  three 
ciindles,  due  t;>  small  (iiiaiitities  of  benzene  and  etli^lcne, 
&e.,  still  remaining,  and  to  marsh  gas  ;  obviously  the  (juan- 
tit}'  of  carburettint;  lluid  reijuisite  to  bring  uj)  the  illuminating 
power  to  a  given  higher  amount  varies  widely  according  to 
the  nature  of  the  hydrocarbon  used  and  the  kind  of  burner 
empJoycd  ;  in  calculating  the  cost  of  earburettiug,  therefore, 
these  points  must  be  taken  into  consideration  ;  it  may  be  in 
certain  cases  that  a  more  costly  hydrocarbon  is  really  the 
cheapest  on  account  of  the  smaller  (juantity  requisite. 

In  addition  to  cold  carburetting  methods  where  the  gas 
is  enriched  by  means  of  the  vapours  of  volatile  fluids  pre- 
viously prepared  separate,  various  hot   processes  arc  in  use 


for  e£fecting  similar  results,  more  especially  methods  where 
the  gas  laden  with  petroleum  vapours  is  passed  through 
red-hot  tubes,  &c.,  so  as  to  produce  aromatic  hydrocarbons 
by  decomposition  and  hydrogen  removal  ;  or  where  sub- 
stances are  distilled  capable  of  giving  off  highly  illuminating 
gas,  which  is  then  admixed  with  the  poorer  gas  ;  such 
substances  as  petroleum  residues,  cannel,  bog-head  shale, 
Sic,  are  often  thus  employed,  being  usually  intermixed  and 
distilled  along  with  the  rest  of  the  materials  employed,  or 
less  frequently  distilled  in  separate  vessels.  The  following 
calculations  (in  German  currency)  represent  the  relative 
cost  of  various  enriching  agents  thus  employed,  as  compared 
with  carburetting  with  gasoline  and  crude  benzene  : — 


Carburetting  Agent, 


Cannel  Coal. 


Thuringian 
Gas  Oil. 


Crude 
Petroleum. 


a.  Output  of  gas  per  100  kilos.— in  cubic  metres 

b.  Illumluating  power  at  150  litres  per  hour— in  Hefner  lights 

I'roduct,  a  x  b 

100  kilos,  yield,  Hefner  liglit— hours 

Kilos,  requisite  for  100  Hefner  light— hours 

Requisite  per  1  Hefner  light  and  100  cubic  metres 

luo  kilos,  cost— in  marks 

100  Hefner  light— hours  cost  in  VI 

1  Hefner  light  per  100  cubic  metres— costs  in  Pf 


35 

42 
1,470 
!t,800 
1-02 
0-8 

4-40 

4-5 
29-9 


00 

4;j 

2,305 
1.5,800 
0-633 
4-23 


7*6 
50-7 


3,085 

24,600 

0*407 

2-71 

L'ntaxed* 

9 -.35 

Taxed 

15'35 

3-8 
6-2 

25-4 
41-6 


Petroleum 

Spirit. 
Gasoline. 


62,500 
0-16 
1-07 

25 

4-0 

26-7 


Crude 
Benzene. 


167,000 

0-Of; 

0'4<) 
45 

2-7 
18-0 


•  In  Germany  high  import  duties  are  charged  upon  crttde  petroleum  and  the  products  of  its  distillation. 


Benzene  thus  comes  out  very  advantageously  ;  in  con- 
nection with  which  it  is  to  be  remembered  that  although 
an  increased  demand  for  benzene  as  a  carburetting  agent 
would  necessarily  involve  a  higher  price,  yet  other  sources 
of  benzene  exist,  in  addition  to  coal-tar,  which  have  not 
as  yet  been  fully  developed  ;  more  especially  the  tars 
produced  in  the  Pintsch  system  of  distilling  fatty  matters, 
&c.  for  railway  carriage  illumination,  and  those  produced 
in  coke  ovens  supplemented  by  scrubbers  for  absorbing 
benzene  vapour  from  the  escaping  gases. — C.  R.  A.  W. 


Tlie  Employment  of  Russian  Solar  Oils  as  Illuminants. 
K.  J.  Lissenko.  Zap.  imp.  russk.  techn.  obszcz.  1893, 
27,  1 ;  and  Chem.  Zeit.  Rep.  1893,  159—160. 

In  continuation  of  his  earlier  resear<;hes  (Chem. 
Zeit.  Rep.  1892,  221;  and  Chem.  Zeit.  1893,  506), 
the  author  points  out  that  the  chief  aim  of  solar  lamp 
manufacturers  is  to  supply  the  flame  with  the  maximum 
possible  volume  of  air.  It  has  been  shown,  however, 
that  even  in  good  lamps  the  volume  of  air  available 
is  from  two  to  four  times  in  excess  of  that  required 
for  the  combustion  of  the  oil.  The  real  object  to  be  sought 
for  is,  therefore,  to  utilise  the  available  oxygen  as  com- 
pletely as  possible.  To  do  this  the  current  of  air  should 
be  diverted  in  such  a  manner  that  the  flame  is  not  cooled 
excessively ;  and,  further,  the  air  should  be  properly 
forewarmed.  These  objects  may  be  partially  attained  by 
placing  the  air-conducting  apertures  lower,  and  by 
increasing  the  length  of  the  lamp-glass.  The  most  impor- 
tant item,  however,  undoubtedly  is  to  supply  the  flame 
with  a  sufficient  quantity  of  oil.  The  amount  of  oil 
supplied  to  the  flame  in  a  given  time  depends  on  the  rate 
at  which  the  oil  rises  in  the  wick,  and  on  the  size  and 
consistence  of  the  latter.  According  to  the  author,  solar 
oil  travels  in  the  wick  much  slower  than  paraflin  oil,  and  it 
is  therefore  necessary  to  employ  a  large  and  especially  a 


soft,  loose  wick  in  order  that  an  adequate  volume  of  oil 
may  be  conveyed  to  the  flame.  For  example,  a  lamp 
constructed  by  Makaroff  consumed  29  grms.  of  oil  per 
hour.  If  a  wick  were  employed  capable  of  drawing  up  in 
the  lower  5  cm.  of  its  length  1'6  grms.  of  oil  in  3-6 
minutes,  the  lamp  would  burn  badly  so  soon  as  the 
difference  of  level  between  the  flame  and  surface  of 
the  oil  reached  5  cm.,  for   then  the  hourly  flow  of  oil  to 

the  flame   would   only  be   27   grms.    (-'^ J'.^'^).      On   the 

other  hand,  a  loose,  thick  wick  (5  cm.  dra^ving  up 
2*8  grms.  of  oil  in  8|  minutes)    would  still  act  properly ; 

for  .      =45  grms.    hourly  flow   of   oil.       Even  if  the 

difference  of  level  increased  to  7  cm.  the  lamp  would  still 
burn  satisfactorily  (7  cm.  of  wick  drawing  up  4 '02  grms.  of 

oil  in  8-3  minutes;  ^'^l^^  ^'^  =  29  grms.). 

After  this,  however,  the  flame  would  decrease  in  size. 
It  is  obvious,  therefore,  that  a  shallow,  flat  reservoir  for 
the  oil  is  to  be  recommended.  As  a  matter  of  fact,  in 
lamps  so  constructed  the  oil  maj'  be  consumed  almost  to 
the  last  drop  without  sensible  diminution  in  illuminating 
power. 

As  regards  the  possibility  of  obtaining  a  perfectly  white 
light  from  solar  oil,  this  has  been  practically  realised 
in  the  lamps  designed  by  Kuhmberg  and  Siemaschko. 

— H.  T.  P. 


The  Employment  of  Benzol ine  Vapour  as  a  Motive  Power 
in  Engines.  L.  J.  Meiro.  Zap.  imp.  russk.  techn. 
obszcz.  1893,  27,  84  ;  and  Chem.  Zeit.  Rep.  1893,  158. 
In  order  to  elucidate  the  practicability  of  displacing  steam 
by  benzoline  (light  paraffin)  vapour  as  motive  power,  the 
author  has  determined  the  vapour  tension  of  benzohne  at 
different  temperatures,  and  also  on  a  small  scale  the 
practical  conditions  of  working.     It  appears  that  variations 
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in  vapour  tension,  due  to  differences  in  specific  gravity 
and  boiling  point,  exhibited  by  different  samples  of  com- 
mercial beuzoline,  are  only  noticeable  at  low  temperatures. 
Thus,  one  sample  (sp.gr.  0*71)  exerted  a  pressure  of 
0-065  kilo,  per  sq.  cm.  at  29°  C. ;  whilst  another  sample 
(sp.gr.  0'715)  onlj'  yielded  the  same  pressure  at  43°  C. 
At  temperatures  above  85°  these  differences  disappeared, 
the  pressure  being  in  each  case  (at  85°  C.)  about  two 
atmospheres.  The  evaporating  power  of  a  small  boiler 
was  measured  and  found  to  be  1"9  kilos,  of  oil  per  1  sq. 
cm.  of  heating  surface  under  a  pressure  of  l^-  to  2  atmos- 
pheres (specific  gravity  of  benzoline  0'724). 

The  author  states  that  benzoline  is  employed  to  some 
extent  in  the  boilers  of  marine  engines,  and  he  claims 
that  a  considerable  saving  of  fuel  is  thus  effected,  owing 
to  the  small  specific  heat  of  benzoline  as  compared 
with  water.  As  regards  the  risk  of  explosions,  this  is 
probably  not  greater  than  in  ordinary  cases,  especially 
when  it  is  considered  that  there  is  no  likelihood  of  boiler 
incrustation  (and  the  consequent  risk  of  burning  the 
plates)  resulting  from  the  use  of  benzoline ;  and  further, 
that  a  sufficiently  high  pressure  is  producible  at  a 
comparatively  low  temperature. — H.  T.  P. 


Improved  Mode  of  using  Gas  Purifiers.     W.  Zobel. 
Journ.  fiir  Gasbeleuchtuug  1893,  36,  29. 

The  purification  of  gas  depends  greatly  on  the  rate  of 
supply  of  gas,  so  that  when  through  stress  of  increased 
production  the  rate  of  passage  of  gas  through  purifiers  is 
too  rapid,  defective  purification  results.  To  obviate  the 
necessity  of  putting  up  larger  plant  the  author  proposes  to 


lead  the  gas  into  a  given  purifer  by  two  inlets,  one  at  the 
top  and  the  other  at  the  bottom,  the  conjoined  streams 
passing  out  at  the  middle  ;  in  this  -way  the  rate  of  passage 
over  the  various  layers  of  purifying  material  is  halved, 
M'ithout  diminishing  ihe  total  flow  of  gas,  and  absorption 
of  impurities  is  rendered  possible  to  an  extent  impracticable 
in  the  ordinary  way,  notwithstanding  the  longer  layer  of 
purifying  surface  then  traversed. — C.  R.  A.  W. 


The  Chemical  Composition  of  the  Incandescent  Substance 
in  Auei-'s  neiv  Incajidescent  Lamps.  Journ.  fiir  Gas- 
beleuchtuug, 1893,  36,  41  ;  and  Chem.  Zeit.  Rep.  1893, 
17,  35. 
The  incandescent  substances  consist  chiefly  of  the  oxides  of 
the  metals  of  the  cerium  and  zirconium  groups.  The 
following  are  the  principal  minerals  employed  for  obtaining 
these  substances  : — Monazite,  which  contains  up  to  70  per 
cent,  of  the  oxides  of  cerium,  lanthanum,  and  didymium 
combined  with  phosphoric  and  silicic  acids,  and  occurring  as 
thorite  and  orangite,  when  it  contains  thorium  oxide. 
Gadolinite  and  orthite  contain  in  addition  to  the  above 
cerium  metals,  35 — 45  per  cent,  of  yttrium  earths,  together 
with  zirconium  silicate.  The  oxides  of  the  above-mentioned 
elements  are  separated  from  these  and  other  minerals  and 
dissolved  in  the  form  of  their  nitrates.  The  cotton  wick  or 
mantle  is  then  impregnated  with  this  solution,  and  after 
drying  is  fixed  in  a  suitable  support.  After  burniug  off  the 
cotton  a  thin  tissue  of  the  oxides  remains  in  the  well-known 
form  of  the  Auer  burner.  The  colour  of  the  light  varies 
with  the  particular  oxide  or  mixture  of  oxides  used,  being 
either  white,  j'ellow,  orange,  or  green.  The  following  table 
has  been  published  by  McKean  : — 


100  Pai'ts  of  the  Incandescent  Substance  contain  Oxides  of  the  Metals 

Colour  of  the 

Cerium. 

Didymium. 

Erbium. 

Lanthanum.         Niobium. 

Thorium. 

Yttrium. 

Zirconium. 

Light. 

, , 

40 

20 

.. 

40 

White 

•• 

60 

80 

20 

40 

» 

2 

40 

28 

.. 

30 

Yellow 

3 

50 

47 

,, 

3 

40 

30 

27 

Orange-yellow 

50 

10                           40 

.. 

,. 

30 

20 

50 

•• 

•• 

Green 

It  is  most  important  that  the  salts  employed  be  free  from 
iron,  as  the  presence  of  this  metal  materially  impairs  both 
the  luminosity  and  durability  of  the  mantles.  As  regards  the 
intensity  of  the  light  emitted,  McKean  gives  the  following 
comparative  values  of  the  more  important  incandescent 
metallic  oxides  with  a  burner  using  85  litres  of  gas  per  hour 
under  a  pressure  of  25  mm.  (i.e.,  about  30  cub.  ft.  per  hour, 
at  a  pressure  of  about  1  in.)  : — 


Oxide  of 

Photometric 
Value. 

Colour  of  the 
Light. 

31 -56 
28-32 
22-96 
15-36 
5-02 

Bluish-white 

White 

Yellowish-wliite 

Wljite 

Reddish 

The  best  effect  appears  to  be  obtained  by  employing  a 
mixture  containing  two-thirds  thorium  and  one-third  yttrium 
oxide.  The  life  of  the  mantle  also  appears  to  depend  upon 
the  composition,  and  it  would  seem  that  after  prolonged  use 


some  variation  in  the  quantities  of  the  constituents  takes 
place,  but  only  a  few  experiments  have  been  made  in  this 
direction. — T.  A.  L. 


Gas  Substitutes.     Vivian  B.  Lewes.     Abstract  of  paper  read 
October  2,  1893,  before  the  Soc.  of  Engineers. 

The  author  commenced  by  pointing  out  that  although 
during  the  past  100  years  many  attempts  had  been  made 
to  introduce  substitutes  for  coal-gas  as  an  illuminant,  none 
of  them  had  so  far  been  practically  successful  in  this 
country.  The  substitutes  which  had  been  proposed  might 
be  classed  as  follows  :  — 

1.  Oil-gas  produced  by  decomposing  liquid  hydrocarbons. 

2.  Air-gas,  consisting  either  of  air  carburetted  with  the 

vapours   of  highly   volatile   hydrocarbons,    or   else 
mixtures  of  oil-gas  and  air. 

3.  Carburetted  water-gas. 

In  reviewing  the  various  processes  for  making  oil-gas,  the 
author  specially  dwelt  upon  the  Patterson  and  Young 
plants,  the  last  of  which  is  used  in  some  gasworks  for  the 
enrichment  of  poor  coal-gas,  and  it  was  shown  that  the 
difficulty  in  burning  an  oil-gas  by  itself,  and  also  the  cost 
of  its  production,  would  prevent  its  ever  being  a  competitor 
of  coal-gas. 
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In  the  second  class  of  substitutes  it  was  pointed  out  that 
there  arc  several  considerations  which  would  prevent  such 
systems  being  adopted,  exceptiufj  in  a  few  sniiill  instalhi- 
tions,  as  for  suceessful  carburetting  of  air  it  would  be 
necessary  to  have  u  very  volatile  hydrocarbon  of  constant 
and  uniform  composition,  which  would  render  the  process 
too  expensive  for  ordinary  workiut;,  whilst  the  action  of 
the  nitrogen  of  the  air  upon  the  illuminatiiifj  value  of  the 
pas  is  so  serious  that  it  makes  such  processes  wasteful  in 
the  extreme.  ' 

The  third  and  most  important  class  of  eoal-<ras  substitutes 
are  now  for  the  first  time  being  successfully  introduced  into 
England,  as  although  water-gas  was  first  discovered  by 
Fontana  in  the  last  century,  the  making  and  carburetting 
it  for  an  illuminating  gas  has  only  been  perfectly  solved 
during  the  last  20  years,  and  although  it  successfully  com- 
petes with  coal-gas  in  America,  where  oil  for  enrichment  is 
cheap  and  gas  coal  dear,  it  is  only  made  with  a  limited 
amount  of  success  in  this  country,  where  the  conditions  are 
entirely  different. 

The  author  then  reviewed  the  most  successful  of  the 
American  processes  for  making  carburetted  water-gas,  and 
pointed  out  the  chief  objections  to  be  urged  against  them, 
and  concluded  his  paper  by  pointing  out  the  directions  in 
which  it  seems  probable  and  possible  to  so  modify  the  ' 
American  methods  of  manufacture  as  to  make  u  gas  suitable 
for  use  in  this  country,  and  free  from  the  chief  objections 
that  can  be  urged  against  the  American  methods  of  manu-  ' 
facture. 

In  order  to  do  this,  he  proposed  doing  away  with  the 
large    external    superheating     chambers,    which    form     so 
important  a  part  of  the  American  plants,  and  instead  of    ' 
converting  the  hydrocarbons  used  for  carburetting  water-gas   j 
into  permanent  gases  by  passing  the  oil  vapours  over  large   i 
heated  surfaces  of  baffle  plates  or  bricks,  to  rather  decompose   | 
these  oils  by  injecting  them  along  with  superheated  steam 
directly  into  the  incandescent  fuel  which  was  being  utilised 
for    the  generation  of  the  water-gas,  by  which   means  he  j 
claimed  that  he  was  able  to  protect  the  oil  from    decom-   ' 
position,    it    being    stated    that    the    steam    decomposing 
in   contact  with    the  incandescent  fuel,    surrounded  each 
particle  of  the   hydrocarbon  with  an  atmosphere  of  water- 
gas,    and    so    diluted    and    protected    it    that    it  could  be 
rendered  perfectly  permanent  as  a  gas  without  over  decom- 
position.     At    the    same    time    the    author  advocated  the 
simultaneous  manufacture  in  the  apparatus   of   hydrogen, 
which,  by  diluting  the  water-gas,  reduced  to  a  very  great 
extent  the  proportion  of  poisonous  carbon  monoxide  which   , 
it  contains.  j 

PATENTS. 

Improvements  relating  to  Apparatus  for  the  Manufacture 
of  Water-Gas.  A.  G.  Glasgow,  Westminster.  Eng.  Pat. 
19,753,  Xovember  2,  1892. 

This  invention  consists  of  mechanism  for  operating  the 
valves  controlling  the  direction  in  which  the  steam  and  gas 
pass  through  the  producer,  by  means  of  a  single  hand  wheel. 
The  producer  has  two  gas  outlets,  one  at  the  top  and  the 
other  at  the  bottom,  each  fitted  with  a  valve  moved  by  a 
rack  and  pinion.  The  two  pinion  shafts  are  geared  together 
by  sprocket  wheels  and  a  cham-belt.  To  the  pinion  shaft 
of  the  upper  valve  is  attached  a  hand  wheel,  which,  when 
rotated  in  one  direction,  opens  the  top  and  closes  the 
bottom  valve,  and  rice  versa  when  rotated  the  other  way. 
The  gearing  is  so  arranged  that  the  two  valves  balance  each 
other.  The  two  steam  inlets  are  also  controlled  by  the 
same  hand  wheel,  by  connecting  the  rack  of  the  lower  valve 
to  the  lever  of  a  three-way  cock  by  means  of  a  link.  Thus, 
when  the  rack  is  raised  or  lowered  by  turning  the  hand 
■wheel,  the  lever  of  the  three-way  cock  is  thrown  over  to 
one  side  or  to  the  other,  and  thus  admits  steam  either  to 
the  top  or  bottom  of  the  producer. — E.  B.  P. 


Improvements  in  and  connected  with  the  working   of  Gas 

Producers.     P.  A.  Fichet  and  E.  Heurtey,  both  of  Paris. 

Eng.  Pat.  20,341,  Xovember  10,  1892. 

To  prevent  the  cooling  action  of  steam  when  admitted  with 

air  into  gas  producers,  the  utihsation  of  the  heat  in  the  gas, 


before  combustion,  to  produce  the  steam  and  superheat  the 
mixture  of  steam  and  air,  is  claimed.  It  is  stated  that  by 
this  superheating  more  steam  can  be  injected,  and  a  gas 
riciier  in  hydrogen  obtained  than  is  usual.  The  "  industrial  " 
applications  of  this  gas,  "and  especially  the  use  of  gas  so 
enriched  with  hydrogen  for  the  engines  provided  with  poor 
gas,"  is  also  claimed.  Methods  for  carrying  out  the 
invention  are  described. — R.  1{.  P. 


Improvements  in  Apparatus  employed  in  the  Manufacture 
of  Gas.  G.  Winstanley,  Coventry.  Eng.  Pat.  12,990, 
July  3,  1893. 

The  hydraulic  main,  which  forms  the  subject  of  this  inven- 
tion, is  of  trapezoidal  section,  the  sides  being  perpendicular, 
the  top  horizontal,  and  the  bottom  inclined. 

A  partition  plate  running  the  whole  length  of  the  main, 
and  reaching  from  the  cover  to  within  a  sliort  distance  of 
the  bottom,  divides  it  into  two  longitudinal  compartments. 
Of  these,  the  one  over  the  higher  part  of  the  inclined 
bottom  is  divided  up  into  several  chambers  by  partition 
plates  runnin£r  across  it. 

Each  of  these  chambers  is  connected  by  a  pipe  with  a 
retort,  and  replaces  the  usual  "  dip  pipe,"  the  escape 
orifice  being  sealed  by  the  contained  tar  and  liquor  in  the 
usual  manner.  On  the  opposite  side,  i.e.,  the  deeper  side, 
of  the  main  is  a  square  pipe,  with  the  inside  of  which  the 
tar  take-off  pipe  is  connected,  which  permits  the  removal  of 
the  heavier  tar  and  thereby  reduces  the  resistance  to  the 
flow  of  gas  from  the  retorts.  Suitable  openings,  with  covers 
secured  by  a  kind  of  bayonet  joint,  are  provided,  so  giving 
access  to  the  interior  of  the  hydraulic  main. — R.  B.  P. 


Improvements  in  Central  Valves  for  Gas  Purifiers. 
J.  Hearne  and  W.  J.  Strong,  both  of  New  York,  U.S.A. 
Eng.  Pat.  13,487,  July  11,  1893. 

This  valve  is  arranged  so  that  the  gas  may  be  conducted 
into  any  number  of  purifiers,  or  cut  off  from  one  or  all  of 
them  without  interfering  with  its  flow  through  the  valve. 
The  valve  consists  essentially  of  three  parts  : — (1.)  The 
main  shell  which  is  cylindrical,  and  divided  up  into  a  series 
of  compartments  by  concentric  and  radial  partitions.  It 
has  also  a  series  of  branch  pipes  leading  to  and  from  the 
purifiers,  and  a  main  gas  inlet  and  outlet.  (2.)  A  cylindrical 
cover  substantially  the  same  as  the  main  shell,  but  without 
the  gas  in-  and  outlets  or  the  purifier  branches.  This  cover 
is  situated  on  the  top  of  the  main  shell  and  can  be  rotated 
so  as  to  bring  the  purifier  inlets  into  the  desired  position 
with  regard  to  the  gas  in-  and  outlet.  (3.)  A  series  of 
supplementary  valves  are  situated  on  the  top  of  the  cover,  the 
object  of  them  being  to  make  or  cut  off  connection  betweea 
adjacent  compartments  in  the  main  shell  and  thus  connect 
or  disconnect  any  of  the  purifiers  from  the  gas  passing 
through  the  valve. — E.  B.  P. 


III.— DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

Crude  Commercial   Carbolic  Acid.    Drs.  Stockmeier  and 
Thurnauer.     Chem.  Zeit.  17,  119  and  131. 

See  under  XXIII.,  page  870. 


PATENT. 


Improvements  in  the  Treatment  of  Paraffin  Scale  and 
other  Crude  Paraffins.  J.  Hodges,  Battersea.  Eng. 
Pat.  18,904,  October  21,  1892. 

The  distillation  of  the  paraffin  scale,  or  the  mixture  of 
paraffins,  is  effected  by  "  fiie-heat  "  or  preferably  by  the 
use  of  superheated  steam  with  or  without  the  aid  of  fire- 
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heat,  in  a  still,  preferably  of  the  form  shown,  and  provided 
■with  a  condenser  b  of  any  convenient  form.  The  still  is 
enclosed  within  a  brickwork  furnace  so  constructed  that 
only  the  bottom  of  the  still  is  exposed  to  the  direct  fire. 
The  still  is  provided  with  a  pipe  a,  with  stop-valve  a}  for 
supplying  steam,  preferably  superheated,  terminating  in  a 
perforated  coil  a-,  by  means  of  which  the  steam  is  uniformly 


distributed  throughout  the  material,  so  that  the  distillation 
may  be  regularly  maintained.  The  melted  paraffin  scale  or 
mixture  of  paraffins  having  been  introduced,  the  temperature 
is  raised  by  means  of  the  fire-heat,  superheated  steam 
passed  in,  and  the  temperature  kept  as  low  as  is  consistent 
with  successful  distillation.  The  oil  and  soft  paraffins 
distil  over,  their  vapours  with  the  steam  passing  through 


Impkovemexts  in  Treatment  of  Paraffin  Scale,  &c. 


the  perforated  pipe  c  to  the  condenser,  c^  being  a  trap  from 
which  any  liquid  passing  with  the  steam  and  vapour,  is 
caught  and  returned  to  the  still,  c-  is  a  stop-valve,  d  is 
the  charging  pipe  for  paraffin  or  scale  and  for  pumping  out 
any  residue,  and  d}  is  a  stop-cock,  «^  is  a  thermometer,  and 
/  the  manhole.  By  collecting  the  different  fractions 
separately,  products  of  various  melting  points  are  obtained, 
which  may  be  utilised  for  different  purposes,  or  the  fractions 
may  be  mixed  and  treated  by  other  well-known  methods 
for  the  further  separation  of  the  oil  or  softer  material  from 
the  harder  paraffin.  The  residue  consisting  of  the  harder 
paraffin  in  the  scale,  is  decolorised  by  treatment  with 
animal  charcoal  or  purified  in  other  ways,  and  is  then 
available  for  candle  making  or  for  other  purposes.  This 
method  is  said  to  be  more  direct  and  to  require  less  labour 
than  any  of  the  processes  in  ordinary  nse. — D.  B, 


lY.-COLOURING  MATTERS  AND  DYES. 

The   Action   of  Litjht   upon    Dyed    Colours.     Report   of 
Committee  of  British  Association,  1893.     Drawn  up  by 
J.  J.  Hummel.     Chem.  News,  1893,  157  and  170. 
The  conclusions  drawn  from  the  results  obtained  are  as 
follows  :  — 

The  experiments  extend  at  present  over  too  limited  a 
number  of  colouring  matters  to  enable  one  to  draw  fixed 
general  conclusions,  but  it  may  be  well  already  at  this  point 
to  record  the  following  observations  : — 

The  most  fugitive  reds  on  wool  and  silk  are  the  eosins 
and  allied  colours.  Curiously  enough,  the  introduction  of 
the  methoxy  group,  as  in  methyl-eosin,  &c.,  increases  the 
fastness,  not  of  the  colour  as  a  %vhole,  but  of  the  pale  faded 
tint  which  results  after  the  first  few  weeks'  exposure.  As 
already  stated,  this  tint  remains  practically  unchanged  even 
after  a  whole  year's  exposure. 

With  respect  to  the  rosindulines,  it  is  interesting  to  note 
that  the  G  shades  are  very  fugitive,  while  the  B  shades  are 
moderately  fast. 


All  basic  reds  belong  to  the  more  or  less  fugitive  class, 
including,  namelj^  the  magentas,  safranines,  and  rhod- 
amines.  The  nature  of  the  acid  with  which  (he  colour  base 
is  combined  seems  to  have  no  influence  upon  the  fastness 
of  the  dyed  colour. 

Comparatively  few  (about  20)  of  the  azo  reds  examined 
are  fugitive,  and  these  belong  chiefly  to  the  simple  monazo 
colours. 

The  great  bulk  of  the  fast  and  moderately  fast  reds 
belong  to  the  azo  colours,  the  so-called  secondary  diazo 
colours  being  generally  faster  than  the  rest.  It  is  evident, 
however,  that  the  fastness  of  these  azo  colours  depends, 
not  only  on  the  base  which  is  azotised,  but  also  upon  the 
character  of  the  naphthol  sulphonic  acid  employed.  This 
is  especially  noticeable  in  the  chromotropes,  in  which  a 
particular  dioxynaphthalene  disulphonic  acid  is  employed, 
and  all  of  which  are  remarkable  for  their  fastness.  The 
particular  azo  compound  and  phenol  united  together  is  also 
of  importance. 

With  respect  to  the  milling  and  cloth  reds,  it  does  not 
appear  that  the  use  of  mordants  with  them  increases  their 
fastness  to  light. 

The  number  of  very  fast  reds  is  extremely  limited,  but 
it  includes  both  natural  and  artificial  dyes,  namely,  madder, 
cochineal,  kerraes,  alizarin,  and  the  chromotropes  2  11  and 
2  B.  When  it  becomes  possible  to  expose  the  Congo  reds, 
one  or  two  others  will  no  doubt  have  to  be  added  to  the 
list  of  very  fast  artificial  red  dj-es.  In  this  connection  it 
may  be  pointed  out  that  certain  reds  obtained  from  the 
natural  dyestuffs  are  fugitive,  namely,  those  obtained  from 
Lima-wood,  Cam-wood,  and  the  allied  woods. 

It  is  well  to  add  that  there  are  no  sharp  lines  of  division 
with  respect  to  fastness  to  light  among  the  various  reds, 
and  each  of  the  five  classes  into  which  they  have  been  here 
arbitrarily  divided  includes  colours  which  differ  from  each 
other  more  or  less  in  this  respect. 


The   Preparation  of  Naphthidine.       F.    Reverdin     and 
Ch.  de  la  Harpe.     Chem.  Zeit.  16,  1892, 1687—1688. 

Naphthidine,  which  is  one  of  the  three  known  diamido 
derivatives  of  aa-dinaphthyl,  may  be  obtained,  according 
to  Nietzki  and  Goll,  by  the  , reduction  of  an  acetic  acid 
solution  of  azonaphthalene  by  means  of  zinc  chloride.    The 
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authors  .succeeded  in  tiiidiiig  an  easier  inetliod  of  prepara- 
tion for  this  siibstanee,  and  proceed  as  follows  :  --100  grms. 
o-naphthylaniiiie  are  dissolved  in  1,000  grins,  of  8S  per 
cent,  sulplnirie  acid.  The  mixture  is  cooled  down  to  40^ 
and  a  quantity  of  ferric  oxide  added  equivahnt  to  55  gnus. 
Fe,(X,  and  allowed  to  stand  for  24  hours.  The  mass  is  tlum 
heated  for  G — 7  hours  to  7j^C.,  and  finally  for  a  few  hours 
to  100'  C.  with  continuous  agitation.  The  product  is 
poured  into  five  litres  of  water,  allowed  to  rest  over  night, 
and  filtered.  The  residue  consists  of  naphthidine  sulphate, 
along  with  some  ntiphthylainine  sulphate  and  iron  sulphate. 
The  precipitate  is  washed  with  li — 3  litres  of  tepid  water, 
and  decomposed  by  means  of  caustic  soda,  in  presence  of 
one  litre  of  water,  filtered,  redissolved  in  dilute  hydrochloric 
acid,  filtered,  and  repreeipitated  «ith  120  grms.  sodium 
sulphate.  The  sulphate  thus  obtained  is  reconverted  into 
the  base,  which  may  be  completely  puritied  by  dissolving 
in  boiling  alcohol  and  precipitating  with  a  little  water. 

The  mother-liquors  contain  a  base  which  is  in  all  likeli- 
hood an  isomeric  naphthidine.  It  may  be  isolated  bv 
neutralising  three-(iuarters  of  the  acid  with  caustic  soda, 
precipitating  with  sodium  acetate,  washing,  and  rcdissolv- 
ing  in  water  and  hydrochloric  acid.  The  solution  is  treated 
with  50  grms.  of  sodium  sulphate  for  the  purpose  of  elimi- 
nating the  sulphate  of  the  previous  naphthidine,  filtered, 
and  repreeipitated  with  sodium  acetate.  The  yield  of  ihe 
first  base  (m.  pt.  198")  is  about  60  per  cent. "of  the  theo- 
retical quantity,  whilst  of  the  second  base  25  per  cent,  are 
obtained. 

Attempts  to  utilise  these  bases  for  the  production  of  dyes, 
gave  only  indifferent  results. — H.  A. 


The  D'leing  Properties  of  Ammoniacal  liuthenium  Oxy- 
chloride.  ><icolle  and  Cauta^uzene.  Ann.  de  I'lnst. 
Pasteur,  7,  331  ;  Chem.Zeit.  Rep.  17,  1893,  170. 

See  under  Analyt.  and  Scient.  Notes,  page  872. 


Azo  Dyeatuffs.      F.    Reverdin.      Chem.  Soe.  of    Geneva. 
From  Chem.  Zeit.  17,  244. 

A  coLot'R  obtained  by  de  la  Harpe  and  the  author,  but  not 
previoush"  described  in  technical  journals,  is  prepared  by 
combining  diazotised  nit.'-oamidosalicylic  acid  with  3- 
naphthol.  The  dyestuff  is  almost  insoluble  in  water,  and  is 
sent  out  commercially  in  the  form  of  a  paste,  under  the 
uame  of  •'  Vieiix  liouge  "  or  "  Grenat."  It  dyes  chrome 
mordanted  wool,  or  cotton  fibre,  but  the  colour  obtained  is 
not  satisfactory  in  its  resistance  to  the  action  of  light.  In 
practice  its  application  is  confined  to  wool-dyeing.  If  the 
nitroamidosalicylic  acid  be  replaced  by  amido-a-hydroxy- 
naphthoic  acid,  a  dye  possessing  similar  properties  is  pro- 
duced. The  diazo  compound  of  this  acid  is  fairly  stable, 
not,  however,  equalling  that  of  picraminic  acid,  which  can 
be  boiled  without  decomposition,  and  be  crystallised  from 
its  hot  solution — unusual  stability  for  a  diazo-compoiind. 

A  black  dye  has  also  been  prepared,  and  it  is  best 
applied  to  wool,  by  dyeing  with  the  azo-compound  prepared 
from  p-phenylenediamine  disulpbonic  acid  and  a-naphthyl- 
amine ;  the  fibre  is  then  diazotised  and  combined  with 
o-naphthylamine.  By  substituting  /S-naphth^lamine  or 
j8-naphthol  in  the  second  instance,  similar  but  slightly 
browner  shades  are  produced. — W.  P.  D. 


iVew   Derivatives   of    Phenolphthalein   and   Fluorescein. 
A.  Haller  and  A.  Guyot.     Comptes  rend.  116,  479 — 482. 

Phexolputhaleix  diphenylbicarbamate — 
f '  FT 
1^    *   Nc(C6H,.O.CO.XHCcH5)o 

co.o/ 

is  formed  when  phenolphthalein  (one  mol.)  well  dried,  is 
heated  to  130"  C.  with  phenylic  isocyanate  (two  mols.). 
After  washing  with  light  petroleum  spirit,  it  separates  from 


boiling  benzene  in    fine  white  crystals  melting  at   135    C 
Boiling  water  has   no  action  on  it,  but  it  is  resolved  into 
phenolphthalein  and  symmetrical  diphenylcarbamide  when 
treated  with  alkalis,  or  when  heated  above  its  fusion  point. 
Fluorescein  diphenylbicarbamate — 

I  ^  C .  (CfiH,), .  O .  (  O .  CO .  XHC.H, ), 

obtained  by  a  similar  method  to  the  above,  crystallising  in 
light  yellow  grains,  easily  discerned  under  the  microscope. 
Ordinary  solvents  have  but  little  effect  on  it,  but  it  is  fairly 
soluble  in  acetone.  It  melts  at  ^J5^  and  splits  up  into 
fluorescein  and  phenylcarbamide. 

Uibenzylphenolphlhalein. — Phenolphthalein  (one  mol.) 
is  treated  with  sodium  (two  atoms)  under  absolute  alcohol, 
and  the  mixture  treated  with  benzylchloride  (two  mols. ).' 
The  residue  after  filtration  is  treated  with  ether,  and 
crystallised  from  benzene  and  alcohol.  It  is  blue  in  colour 
and  melts  at  150  ;  very  slightly  soluble  in  alcohol  or 
ether,  but  dissolves  in  benzene.  When  heated  with 
hydroxylamine  hydrochloride  and  potash  in  a  sealed  tube 
to  100'^  no  oxamide  is  formed.  From  this  fact  it  is  probable 
that  the  constitutional  formula  is — 


■CO.OCK 


C,.U,{     "^QH,0 


and  not- 


^''^^^  \         >  0 


/C,H,OCVH; 
C  ^  CbH.OC^H^ 


CO/ 


-^y.  p.  D. 


0?i  the  Spectra  of  Azo  Colours.  C.  Grebe.  Zeits. 
physikal.  Chem.  1892,  10,  673;  and  Chem.  Zeit.  Rep. 
1893,17,25. 

Thk  spectra  of  the  solutions  in  sulphuric  acid  of  about  107 
azo  colouring  matters  have  been  investigated  in  order  to 
establish  a  relation  between  the  spectrum  and  chemical 
constitution  of  the  substance.  The  spectra  consist  almost 
without  exception  of  two  bands,  which  are  more  or  less 
merged  into  one  another.  These  bands  are  displaced  from 
the  violet  towards  the  red  end  the  higher  the  proportion 
of  carbon,  and  the  same  phenomenon  is  observed  when  a 
hydroxyl  or  an  amido  group  is  introduced,  whilst  a  sulphonic 
acid  group  causes  an  equally  large  displacement  in  the 
opposite  direction. — T.  A.  L. 


PATENTS. 


Improvements  in  or  relating/  to  the  Extraction  of  Tanning- 
and  Dyeing   Materials.      M.    Heftier    and    G.    Benard, 
Paris,  France.     Eng.   Pat.  20,677,  November   15,   1892. 
Date  claimed,  under  International  Convention,  May  17 
1892. 

This  invention  relates  to  apparatus  for  the  systematic 
extraction  of  dyeing  and  tanning  materials,  consistino-  in 
the  present  instance  of  a  battery  of  closed,  cylindrical  vessels- 
connected  one  with  another.  These  are  operated  in  the^ 
following  manner  : — To  begin  with,  all  the  vessels  (Nos.  1,. 
2,  3,  4,  &c.)  are  filled  with  the  wood,  &c.  to  be  extracted,, 
and  water  is  admitted  into,  for  example,  vessel  1.  The 
water  is  heated  to  100"  C.  and  the  hquor  produced  forced 
from  this  vessel  into  vessel  2  by  the  admission  into  it  of 
water  under  pressure.  The  liquor  in  vessel  2  and  the 
water  in  vessel  1  are  now  heated  to  100'  and  then 
water  is  again  admitted  into  vessel  1,  forcing  the  liquor 
formed  in  it  into  vessel  2,  and  that  from  2  into  3.  This  is 
continued,  employing  as  many  vessels  as  are  necessary  for 
the  purpose,  until  the  wood  in  vessel  1  has  been  exhausted, 
whereupon  this  vessel  is  disconnected  from  the  b&ttery  and 
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filled  with  fresh  wood  and  then  made  the  last  of  the  series. 
Vessel  2  is  next  disconnected  and  re-charged,  and  so  on 
with  each  of  the  vessels  in  turn. — E.  B. 


The  Manufacture  or  Production  of  New  Azo  Colouring 
Mailers,  and  Processes  for  Discing  and  Printing  there- 
with. H.  E.  Newton,  London.  From  "The  Farben- 
fabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eng.  Pat.  17,770,  October  5,  1892. 

This  is  an  extension  of  Eng.  Pat.  5112  of  1892  (this 
Journal,  1893,  259)  and  of  Eng.  Pat.  15,636  of  1892  (this 
Journal,  1893,  754),  The  colouring  matters  described  are 
obtained  by  combining  one  molecular  proportion  of  a 
diazotised  amido-carboxylic  acid  with  one  molecular  pro- 
portion of  an  amido-cresoi  ether  of  the  general  formula 
CcH3.CH3.NH2. OK,  in  which  the  substituting  groups  are 
in  the  positions  [1 .2.4]  or  [1 .3.4],  and  R  may  be  methyl, 
ethyl,  propyl,  butyl,  amyl,  phenyl,  or  benzyl.  The  dye- 
stuffs  are  of  technical  value,  as  they  can  be  employed  for 
dyeing  mordanted  wool  and  may  also  be  used  for  printing 
on  mordanted  cotton.  They  can  also  be  diazotised  on  the 
fibre  and  yield  in  this  way  very  fast  colours.  The  following 
method  is  given  for  the  production  of  a  claret-red  colour 
on  cotton,  which  stands  soaping.  The  cotton  is  printed 
with  a  paste  prepared  from  100  kilos,  of  a  20  per  cent, 
paste  of  the  colouring  matter  from  diazotised  m-amido- 
benzoic  acid  and  [1.2.4]  ??!-amido-/)-cresol  ethyl  ether, 
200  litres  of  water,  640  kilos  of  acetic  acid  starch  tragacauth 
thickening,  and  60  kilos,  of  chromium  acetate  of  20^  B. 
After  steaming  for  one  hour,  chalking,  treating  with  malt, 
soaping,  and  washing,  the  printed  cloth  is  immersed  in  a 
bath  containing  10  kilos,  of  sodium  nitrite  which  has  been 
acidified,  and  kept  agitated  therein  for  15 — 30  minutes. 
After  having  been  well  washed,  the  material  is  worked  in 
a  bath  containing  20  kilos,  of  the  sodium  salt  of  /8-naphthol, 
when  the  printed  parts  deselop  a  claret-red.  By  using 
other  developers  the  shades  can  be  varied ;  for  instance, 
anaphthol  gives  a  brownish- violet,  1  •  8-dihydroxynaphtha- 
lene  a  bluish-violet,  ethyl-/3-naphthylamine  a  violet,  amido- 
caphthol  ether  a  violet-black,  and  ?«-phenyIenediamine  a 
brown.— T.  A.  L.  

Production  of  Green  and  Blue  to  Blue-Green  Colouring 
Matters  of  the  Tripheiiylmethane  Series.  O.  Imray, 
London.  From  "  The  Fai-bwerke  vormals  Meister, 
Lucius,  and  Bnining,"  Hochst-on-the-^Iaine,  Germany. 
Eng.  Pat.  18,081,  October  10,  1892. 
The  green  basic  colouring  matters  produced  according  to 
this  invention  are  obtained  by  condensing  tertiary  aromatic 
bases  with  the  ethers  of  the  di-alkylated  /h -hydro xy-p- 
amidobenzophenones  by  means  of  phosphorus  oxjchloride 
or  similar  substances.  The  basic  greens  so  obtained  may 
subsequently  be  converted  into  blue  and  bluish-green  acid 
colouring  matters  bj*  the  action  of  sulphuric  or  fuming  sul- 
phuric acid.  10  kilos,  of  m-ethoxy-p-dimethyl-amidobenzo- 
phenone,  6 '8  kilos,  of  methyldiphenylamine,  and  10  kilos, 
of  phosphorus  oxychloride  are  heated  iu  an  enamelled  or 
copper  vessel  to  about  95°  C.  for  three  hours  with  constant 
ogitation.  Towards  the  end  of  the  reaction  the  mixture 
becomes  viscous,  when  it  is  stirred  into  100  litres  of  cold 
water  and  heated  to  about  60^  C.  After  standing  12  hours, 
the  colouring  matter  which  has  separated  out  as  hydro- 
chloride is  dried  at  100"  C.  It  forms  an  amorphous  green 
mass  readily  soluble  in  alcohol,  and  as  a  neutral  salt  also 
soluble  in  water.  In  order  to  convert  it  into  a  sulphonic 
acid  10  kilos,  are  stirred  at  the  ordinary  temperature  into 
30  kilos,  of  sulphuric  acid  containing  20  per  cent,  of  anhy- 
dride. The  mixture  is  then  poured  into  500  litres  of  water. 
After  liming  and  filtering,  the  solution  of  the  calcium  salt 
of  the  colouring  matter  is  evaporated  to  drj-ness,  or  it  may 
first  be  converted  into  sodium  salt.  Either  of  these  salts 
forms  a  dark  cherry-red  mass  verj-  easily  soluble  in  water 
to  a  blue  solution.  The  addition  of  soda-lye  causes  a 
change  to  reddish-violet,  whilst  ammonia  in  excess  does  not 
affect  the  colour.  The  colouring  matter  dyes  wool  and  silk 
from  an  acid  bath  a  greenish-blue,  which  is  fast  to  washing. 

— T.  A.  L. 


Improvements  in  Machinery  or  Apparatus  for  Heating, 
Cleansing,  Straining,  and  Pressing  Indigo.  H.  S. 
Elworthv,  Stratford,  Essex.  Eng.  Pat.  18,665,  October  18, 
1892. 

Thk  inventor  employs  a  closed  hydro-extractor  provided 
with  steam  and  water  jets  and  having  an  arrangement  of 
"  pockets  "  in  the  revolving  drum,  by  which  the  indigo, 
after  having  been  steamed  and  washed  in  the  extractor,  may 
be  pressed  into  suitable  slabs  when  the  centrifugal  machine 
is  rotated  at  a  high  speed.  A  drawing  accompanies  the 
specification. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Copyahle  Inks 
applicable  for  Printing  Purposes.  R.  J.  Friswell  and 
F.  H.  Leeds,  Stamford  Hill.  Eng.  Pat.  18,721,  October  19, 
1892. 

The  use  by  printers  of  the  usual  forms  of  copyable  inks 
made  up  with  an  aqueous  vehicle  being  attended  with  con- 
siderable ditficulties,  the  patentees  propose  the  manufacture 
of  an  ink  in  which  the  aqueous  vehicle  is  replaced  by 
ordinary-  lithographic  varnish.  This  ink  will  yield  on  treat- 
ment with  damp  paper  in  the  copying  press,  six  or  eight 
copies.  It  is  prepared  by  stirring  lampblack  or  any  other 
suitable  pigment  into  a  boiling  aqueous  solution  of  an 
aniline  dye,  chosen  according  to  the  required  colour  of  the 
copy.  The  mixture  is  then  evaporated  to  dryness  and 
ground  with  lithographic  varuish.  As  an  example,  one  part 
of  lampblack  and  one  part  of  the  dye  known  as  "  Dahlia  " 
are  mixed  and  dried  and  then  ground  in  10  parts  of  varnish, 
with  or  without  the  addition  of  driers. — D.  B, 


Production  of  jS'ew  Unsymmetrical  Diamido  Bases, 
and  Manufacture  of  Dyes  therefrom.  J.  Imra}-, 
London.  From  L.  Durand,  Huguenin,  and  Co.,  Basle, 
Switzerland.     Eng.  Pat.  12,704,  June  28,  1893. 

This  is  an  extension  of  Eng.  Pat.  9360  of  1892  (thisi 
Journal,  1892,  809),  which  describes  the  formation  of  a  new! 
base  by  condensing  equimolecular  parts  of  formaldehyde,! 
tolidine  and  tolidine  hydrochloride,  and  the  employment  ofl 
this  base  for  the  production  of  colouring  matters.  In  the! 
present  specification  one  molecule  of  aniline  hj'drochloridej 
is  substituted  for  the  tolidine  hydrochloride  above  mentioned,} 
and  the  resulting  base  has  the  formula — 


NH.CrHc.CrH«.NH., 


7"6-^7^^6- 


C6H4.NH2 


21*2  kilos,  of  tolidine,  13  kilos,  of  aniline  h3-drochloride^ 
and  10  kilos,  of  alcohol  are  stirred  together  and  mixed  witi 
7 "5  kilos,  of  a  40  per  cent,  solution  of  formaldehyde.  The 
whole  is  then  heated  for  1 — 2  daj'S  on  the  water-bath,  and 
forms  a  pale  yellowish-green  tough  mass.  It  is  purified  bj 
dissolving  in  dilute  sulphuric  acid,  filtering,  and  precipitating 
the  new  base  from  the  filtrate,  when  it  forms  a  pale 
yellowish-green  resinous  mass.  It  melts  at  50' — 55'  C,  is 
readilj'  soluble  in  hot  alcohol  and  benzene,  but  almos^ 
insoluble  in  ether.  The  hydrochloride  and  sulphate  an 
readily-  soluble  in  water.  The  nitrite  required  to  diazotise 
it  corresponds  to  two  amido  groups,  and  the  tetrazo  com-^ 
pound  thus  formed  combines  with  naphthionic  acid  to  fore 
a  red  substantive  cotton  dye  which  dissolves  in  sulphurifl 
acid  with  a  violet-red  colour,  differing  in  this  respect  froi 
the  analogous  dyestuff  of  Eng.  Pat.  9360  of  1892,  whicli 
dissolves  in  concentrated  sulphuric  acid  with  a  bluish-\  iole| 
colour.  If  the  tolidine  in  the  above  example  be  replaced 
by  24' 4  kilos,  of  diauisidine  a  compound  is  obtained  having 
the  formula — 

O.CH,     O.CH, 


CHo 


\ 


NH.CgHa C,H3.NH2 

CgH^.NHo 


This  base  fuses  at  75' — 80'  C,  is  only  partially  soluble  in 
hot  alcohol,  more  readily  in  hot  benzene,  and  is  almost 
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insoluble  in  ether.  Its  hydrochloride  and  sulphate  are 
readily  soluble  in  water,  and  it  yields  a  colouring?  matter  as 
follows: — The  solution  of  the  tetra/.o-coMii)Oun(l  from  .'3- .j 
kilos,  of  the  base,  8  kilos,  of  hydroclilorie  aeid  of  21°  H., 
and  1*4  kilos,  of  sodium  nitrite  is  poured  into  a  solution 
containing;  4-5  kilos,  of  o-naphthoU/j-sulphonic  acid  and 
G  kilos,  of  sodium  carbonate.  After  standing  some  time 
the  mixture  is  boiled  and  the  dyestuff  salted  out.  It  forms 
when  dry  a  bronzy -brown  powder  and  dyes  unmordanted 
■cotton  blue  from  an  alkaline  bath.  The  colouring  matter 
dissolves  in  concentrated  sulphuric  acid  with  a  greyish-blue 
colour.— T.  A.  L. 


V -TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

iJonnection  between  Tenacity  of  and  Moisture  present  in 
Hemp  and  Flax.  C.  A.  Lobry  de  Bruyn.  Chem.  Zeit. 
17,  172—173. 

The  breaking  strains  of  strips  of  canvas,  &e.  (5  cm.  broad, 
40  long)  were  determined  under  different  conditions  when 
different  amounts  of  moisture  were  present,  with  the  result 
of  showing  that  the  drier  the  specimens  the  weaker  they 
were.  Thus  in  one  series  the  following  values  were 
obtained :  — 


5Ioisture  par  Cent.  Breaking  Strain  in  Kilos. 


0 
2-7 
6-1 
9  •23 
13-9 
21-6 


165 
175 
215 
285 
375 
460 


PATENT. 


YI.-DYEING,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

PATENTS. 

Improvements  in  and  connected  icilh  Machineri/  for  Dyeing 
and  Scouring  Yarn.  J.  M.  Collins,  Glasgow.  ?2ng.  Pat. 
14,507,  August  11,  1892. 

The  mechanism  in  fjuestion  consists  cssentia'ly  of  two  sets 
of  yarn-carrying  rods,  balanced  on  opposite  sides  of  an 
overhead  shaft,  from  which  they  are  .'supported  by  chains 
passing  over  chain- wheels  fixed  on  the  same.  Arrange- 
ments are  made  for  alternately  lowering  and  raising  the  rods, 
when  the  apparatus  is  in  work,  into  and  out  of  the  dye- 
vessel  ;  for  causing  the  rods  to  revolve  as  they  are  raised 
from  the  vessel ;  and  for  enabling  the  direction  of  rotation 
of  the  rods  to  be  reversed  at  will. — E.  H. 


The  German  Government  test  for  such  fabrics  used  for 
militar}-  purposes  is  to  examine  the  tenacity  after  remaining 
loose  at  least  two  hours  in  a  room,  the  relative  humidity  of 
the  air  in  which  is  55  — 6.5  per  cent,  measured  by  Koppe- 
Saussure's  hair  hygrometer ;  the  results  thus  obtained  are 
obnously  likely  to  be  influenced  considerably  by  the 
previous  hj-gromctric  state  of  the  goods,  which  may  or  may 
not  have  attained  that  normaily  due  to  the  moisture  in  the 
air  of  the  testing  room  ;  which,  again,  may  have  altered 
daring  the  two  hours.  Dry  canvas  when  exposed  to 
ordinary  air  absorbs  moisture  with  such  avidity  that  the 
temperature  rises  6^  or  7^. — C.  K.  A.  W. 


Improvements  in  Solutions  for  Waterproofiu/  and  Air- 
proofing  Wocen  and  other  Fabrics,  in  Applying  the 
Same,  and  in  Apparatus  therefor.  F.  Eckstein,  Lon- 
don.   Eng.  Pat.  18,932,  October  22,  1892. 

See  under  XIII.,  page  849. 


Improvements  in  the  Bleaching  of  Wool,  Hair,  Silh, 
Cotton,  Flax,  and  other  Animal  and  Vegetable  Fabrics 
and  Fibres,  Paper  Pulp,  and  the  like.  C.  A.  iSahlstrom, 
Lambeth,  and  E.  Parr,  Isleworth.  Eng.  Pat.  14,943, 
August  18,  1892. 

The  substance  to  be  bleached  is  first  treated  with  potassium 
permanganate  solution  until  it  acquires  a  deep  coffee  colour. 
To  accelerate  the  action  an  electric  current  may  be  passed 
through  the  bath.  The  goods  are  next  exposed  to  the  action 
of  sulphur  dioxide,  or  passed  into  sulphurous  acid  solution, 
until  all  the  precipitate  is  dissolved.  The  operation  is 
completed  by  forcing  a  current  of  oxj-gen  or  ozonised 
oxygen  through  the  material.— li.  B.  B. 


An  Improved  Process  of  Dyeing  Animal  Fibres  and  Fabrics, 
Horn,  Feathers,  Leather,  and  Albuminous  Substances 
generally.  F.  Obermayer,  Vienna,  Austria.  Eng.  Pat, 
15,082,  August  20,  1892. 

This  patent  refers  to  a  new  process  for  dyeing  animal  fibres 
by  diazotising  the  fibre  and  combining  the  diazo  compound 
with  phenols  or  amines.  The  application  of  the  diazotising 
process  to  leather,  horn,  and  feathers  is  claimed.  For  all 
animal  fibres  the  nitrite  solutions  are  to  be  very  dilute,  the 
time  of  application  12—24  hours,  with,  as  far  as  possible, 
exclusion  of  light.  The  diazotised  fibres  are  then  treated 
with  either: — (1)  neutral  aqueous  solutions  of  phenols  at 
80^  C. ;  (2)  cold  ammoniacal  solutions  of  alkaline  phenolates 
without  excess  of  free  alkali ;  (3)  neutral  salts  of  amines ; 
or  (4)  acetic  acid  solutions  of  amines.  It  is  stated  that  bj' 
employing  such  solutions  the  fibres  remain  uninjured. 
The  resulting  shades  are  reds,  yellow?,  and  browns. 
These  amido  azo  compounds  may  be  further  diazotised  and 
combined  with  phenols  or  amines,  whereby  new  shades  arc 
obtained. 

When  the  fibres  dyed  either  by  one  or  two  diazotising 
processes  are  treated  with  certain  metallic  salts  or  oxidising 
agents,  such  as  copper  chloride,  ferric  chloride,  zinc  acetate, 
potassium  bichromate,  and  sulphuric  acid.  Sec,  the  shades 
are  modified  and  in  most  cases  rendered  darker. 

It  is  claimed  that  all  the  colours  produced  according  to 
this  patent  are  full  and  brilliant,  and,  with  one  or  two 
exceptions,  fast  to  soap. — E.  B.  B. 


Improvements  in  Dyeing  Wool  and  Woollen  Fabrics  with 
Sulphonic  Acids  of  Alizarin  Colouring  Matter<s.  (). 
Imray,  London.  From  "  The  Farbwerke  vormals  Meister, 
Lucius  und  Briining,"  Hochst  a.  Main,  Germanv.  Entr. 
Pat.  15,310,  August  25,  1892.  -  = 

WooLLEX  yarns  and  fabrics  are  dyed  with  the  sulphonic 
acid  derivatives  of  alizarin  and  its  analogues  by  first  apply- 
ing these  and  then  treating  with  mordanting  salts,  as 
alum,  aluminium  sulphate,  ferrous  sulphate,  chrome  alum, 
"  fluorchrom,"  potassium  and  sodium  diehromate,  &c. 

The  following  recipe  exemplifies  tlie  manner  of  dyeino-, 
according  to  this  method,  a  fast  red  on  military  cloth  (100 
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parts)  : — A  bath  is  prc]>ared  of  4  parts  of  alizarin-red  IWS 
powdtT  (the  sodium  salt  of  alizariu  s  jlphoiiic  acid)  and  20  of 
sodium  sulphate,  and  the  whole  heated  to  the  boil.  The  cloth 
is  entered  into  this  while  boiling,  and  is  immersed  in  it  for 
^l  hour  ;  then  4  parts  of  sulphuric  acid  are  diUited  with 
water  and  added  to  it,  and  the  boiliuf;;  is  resumed  for  another 
I  hour.  At  the  end  of  this  time,  a  solution  of  10  parts  of 
alum  is  added,  and  the  dyeing  is  finally  oompleted  by  boiling 
■}  hour  longer. 

The  advantages  of  this  process  of  dyeing  over  those 
hitherto  practised  with  the  alizarin  colouring  matters  are 
declared  to  be  extraordinary  and  of  far-reaching  iniportanee 
for  many  branches  of  wool-dyeing.  Thn<,  in  addition  to 
more  loosely-woven  and  milled  fabrics,  strongly  milled 
woollen  and  worsted  stuffs,  felt  hats,  fezes,  &c.,  can  by 
it  be  dyed  with  the  alizarin  colouring  matters  completely 
throughout  their  texture,  a  result  unattainable  by  the 
methods  hitherto  adopted  with  the  same  colouring  matters. 
This  involves  the  advantage  of  securing  the  satisfactory- 
application  of  the  alizariu  colouring  matters  to  thick  cloths, 
fezes,  SiC,  and  of  thus  enabling  military  cloths,  &c.  to  be 
woven  with  undyed  yarns  and  then  to  be  dyed  in  the  piece. 
Besides  this,  the  method  has  the  advantages  of  being  more 
simple  and  economical  than  the  "  mordant  and  dye  "  and 
(simultaneous  mordant  and  dye)  "  single  bath  "  methods 
hitherto  adopted  with  the  alizarin  colouring  matters,  little 
attention  having  to  be  paid  to  the  heating  of  the  bath  (since 
this  is  maintained  at  the  boil)  and  than  when  separate  baths 
are  employed  for  the  "  stuffing  "  and  dyeing,  permitting  these 
to  be  used  continuously. — E.  13. 


Improvements  in  Colourin;/,  Printing,  or  Slaining  Paper 
or  other  Materi(d,  and  Apparatus  therefor.  F.  \V.  Hay- 
ward,  Norwich.     Eng.  Pat.  16,016,  September  7,  1892. 

Paper  is  ornamented  or  printed  in  colours  by  passing  it  into 
a  solution  of  a  coal -tar  dye  or  other  suitable  colouring  matter, 
and  then  pressing  it  between  an  engraved  and  a  plain  roller. 
The  dye  solution  is  thus  pressed  into  and  through  the  paper 
by  the  parts  of  the  rollers  which  would  come  into  contact 
if  the  paper  were  not  between  them.  The  paper  is  next 
passed  either  between  squeezing-roUers  lapped  with  woollen 
thread,  or  into  water  and  then  between  squeezing-rollers, 
according  as  the  unpressed  portions  of  the  paper  are  to  be 
left  tinted  or  the  dye  is  to  be  removed  b}-  them. 

To  produce  a  design  on  one  side  of  the  paper,  the  latter 
is  moistened  with  the  dye  solution  on  one  side  only  and 
then  treated  as  described. 

The  effects  may  be  varied  by  moistening  the  surface  of  the 
paper  with  a  dye  solution  and  then  printing  with  a  die  or 
type. — E.  B. 

Imprccements  in  the  Preparation  and  Production  of  Alu- 
minium Plates  for  Printing  Purposes.  O.  C.  Strecker, 
Mainz,  Germany.     Eng.  Pat.  ]  6,312,  September  12,  1892. 

ALC.'Mixir:\t  plates,  after  having  been  cleaned,  levelled,  and 
polished,  are  prepared  for  printing,  after  the  manner  of 
lithographic  printing,  in  two  ways.  In  one  of  them, 
"  transfers,"  in  chalk  or  ink,  are  aoplied  lo  the  plates,  on 
which  "  facings  "  are  then  produced  by  the  action  of  suit- 
able acids  ;  in  the  other  method,  the  plates  are  first  treated 
with  the  acids  until  their  surfaces  have  assumed  an  opaque 
white  appearance,  then,  after  rinsing  with  a  solution  of  alum 
or  of  acetic  acid  to  enable  the  plates  to  take  them,  the 
"  transfers"  are  applied,  and  the  plates  then  subjected  to  a 
second  treatment  with  acid,  this  time  more  concentrated 
than  before.  Acids  suitable  for  this  purpose  are  ortho- 
meta-  and  pj-ro-phosphoric  and  hydrofluoric  acids.  These 
form  salts  of  aluminium  which  are  insoluble  in  water  and 
which,  while  attached  to  the  plates,  retain  a  sufficiency  cf 
water  to  prevent  the  adlierence  to  the  parts  acted  upon  of 
the  oily  inks  emploj-ed  for  colouring  the  other  parts  of  the 
plates.  An  acid  mixture  such  as  is  used  in  the  process  is 
composed,  for  example,  of  10  parts  of  a  solution  of  gum,  3 
of  a  saturated  solution  of  gallic  acid,  and  1  of  a  20  per 
cent,  solution  of  orthophosphoric  acid. — E.  B. 


Improvements  in  and  relating  to  Dyeing  and  Printing  ;■ 
speciallg  applicable  to  Woollen  Piece  Goods  and  Yarns. 
W.  Bell,  Paisley.     Eng.  Pat.  18,787,  October  20,  1892. 

The  patentee  proposes  to  apply  all  those  colours  whiclt 
require  a  mordant,  e.g.,  dyewoods,  alizarins,  &c.,  in  a  single 
bath  together  with  potassium,  sodium,  or  ammonium 
chromate  or  bichromate,  and  an  organic  acid,  preferably 
oxalic  acid.  —  R.  B.  B. 


A  New  or  Improved  Process  and  Apparatus  for  Dyeing, 
Bleaching,  and  Boiling  Te.vtile  Material.  L.  EttV 
Zwittau,  Austria.     Eng.  Pat.  19,-359,  October  28,  1892. 

The  drum  of  a  vertically-driven,  centrifugal  machine 
enclosed  in  an  air-tight  case,  contains  at  its  centre  a 
perforated  cylinder  in  which  a  screw-blade  is  fixed  and  over 
which  a  turbine  is  suspended.  The  material  to  be  dyed,  &c. 
is  placed  in  the  drum,  and,  after  the  air  has  been  exhausted 
from  the  apparatus,  the  requisite  liquor  is  admitted  into  it. 
The  drum  being  set  in  motion,  4he  liquor  is  projected  into 
the  space  between  the  drum  and  the  casing.  Here  it 
ascends  until  it  meeis  the  vanes  of  the  turbine,  which  direct 
it  into  the  central  cylinder,  whence  it  is  again  expelled 
through  the  mass  of  the  material,  an  active  and  continuous 
circulation  of  the  liquor  thenceforth  taking  place. — E.  B. 


Improved  Process  of  Producing  a  Fast  Black  Colour  on 
Fibrous  Substances.  O.  P.  Amend,  New  York,  U.S.A. 
Eng.  Pat.  11,634,  June  13,  1893.  Date  claimed,  under 
International  Convention,  November  18,  1892. 

A  PROCESS  of  producing  aniline  black  on  textile  materials, 
which  consists  in  immersing  them  at  a  temperature  of 
20° — 30''  C.  in  a  bath  containing  per  kilogrm.  of  them 
about  40  grms.  of  chromic  acid  and  30  gnns.  of  hydro- 
chloric acid,  with  enough  water  to  permit  complete 
immersion  of  the  materials  ;  expressing  from  them  the 
excess  of  this  solution  and  then  immersiug  Ihem  in  a 
solution  of  100  grms.  (per  kilogrm.  of  them)  of  aniline 
hydrochloride  and  a  "  proportionate  amount "  of  ferric 
sulphate  or  other  suitable  oxidising  salt,  at  the  ordinary 
temperature,  until  the  black  has  developed  to  "  a  certain 
shade,"  whereupon  the  materials  are  withdrawn  and  exposed 
to  steam  and  air  at  a  temperature  of  80^  C.  in  an  aniline 
ageing-machine.  A  black  is  thus  obtained  which  withstands 
all  the  tests  required  of  the  best  blacks,  and  the  fibres  on 
which  it  is  so  produced  are  found  to  have  an  increased 
tenacit}'. 

In  the  dj'eing  of  aniline  black  on  animal  fibres,  the 
inventor  of  this  process  claims  to  have  discovered  that 
chromic  acid,  when  a  sufficiency  of  it  is  employed,  along 
with  hydrochloric  or  acetic  acid  ("  acids  that  will  not 
produce  a  secondary  oxidising  reaction  on  the  fibre  ;" 
sulphuric  and  nitric  acids  being  considered  by  the  inventor 
to  have  an  oxidising  action  on  animal  fibres,  and  accordingly 
being  debarred  from  use),  partiall}'  oxidises  such  fibres  and 
partially  acts  upon  them  in  such  manner  that  chromic  acid- 
fibre  compounds  are  formed.  The  latter,  in  the  process  of 
dyeing  are  decomposed  by  the  aniline  hydrochloride  with 
the  ultimate  production  of  aniline  black-dyed  fibres  and 
chromic  chloride. 

The  above  process  of  dyeing  is  applicable  to  fabrics 
composed  of  either  animal  or  vegetable  fibres. — E.  B. 


Improvements  in  Machines  for  Scouring  and  Dyeing 
Textile  ivarps,  and  Yarns.  F.  Barraclough,  Yeadon, 
Eng.  Pat.  23,893,  December  13,  1892. 

A  FOUR-SIDED  frame  A  (see  figures),  fitted  with  a  s^'Stem  of 
rollers,  is  constructed  so  that  it  can  be  moved  from  one 
cistern  to  another,  as  occasion  may  require,  and  can  finally 
be  used  as  a  drying-frame,  yarn  which  has  been  placed  on  it 
for  the  purpose  of  scouring  or  dyeing,  thus  not  requiring  to 
be  removed  therefrom  until  these  operations  are  completed. 
The  yarn  is  wrapped  on  the  rollers,  a'  to  a'",  so  as  to  form 
an  endless  length,  being  carried  from  the  front  of  the  frame 
to  the  back,  as  illustrated  by  Fig.  1 ,  and  then  returncnl  to  the 
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spread  on  the  rollers.  The  ends  of  the  yarn  are  then 
fastened  together  and  the  frame  placed  in  a  rectangular 
cistern  F  (Fig.  1)  to  be  scoured  or  dyed. 

To   guide   the  yarn    in  its  passage   over   the   rollers,  a 
number  of  partitions,  6'  to  6^  (Fig-  3 ;    shown   in  plan  in 

Fig.  3. 


Fig.  4),   are   fixed   at    right    angles  to    the    axes  of  the 
rollers,  dividing    the     space    between    the    two     roMs    of 


Fig.  4. 
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a-^\_ 


^0 

Cb-\ 


<3?  -t. 


V 


r  h' 


t—^'X^ 


A 


C^      C3     C'^ 


front  again,  as  shown  in  F'ig.  2,  this  being  repeated  until  the 
whole  of  the  yarn  the  frame  is  capable  of  holding  has  been 

Fitr.  2. 


^    0^    cu    a    a 


rollers  into  the  "  drafls,"  c'  to  tr*.  through  which  the  j'ara  is 
passed  successively  by  means  of  the  giiirles,  U',  h'  (two 
others,  not  shown,  being  piactfl  at  the  opposite  end  of  the 
frame),  fi.xed  obli(iiiely  at  the  ends  of  the  frame. 

The  rollers,  «'  to  u\  of  the  lower  ro»v  run  loosely  in 
bushes  in  the  frame,  while  those  of  the  upper  row,  a"  to  «'", 
are  geared  together  by  tor)thed  wheels  on  their  ends.  Motion 
is  imparted  to  the  latter  set  of  rollers,  when  scouring  or 
dyeing. 

— E.  15. 


Improvements  relaluirj  to  the  JJi/rln//  or  Tnuiiru/  of 
Bobbins  of  Wool  and  other  fertile  Materials/ and 
Apparatus  therefor.  E.  Genard,  J3russels,  Helgiuni. 
Eng.  Pat.  84.30,  April  26,  1  893. 

Tin;  holder  upon  which  the  bobbins  arc  strung  consists  of 
a  hollow  tube  perforated  with  numerous  small  holes.  The 
holder  and  bobbins  are  placed  in  the  dye-bath,  the  tubs 
being  connected  with  a  pipe  which  serves  for  exit  or  supply. 
The  dye  or  other  solution  makes  its  way  through  the  wool 
into  the  central  tube  and  so  leaves  the  vessel,  into  which  it 
may  be  again  pumped  and  the  operation  made  continuous. 
Or  the  liquor  may  be  forced  from  the  tube  outwards  through 
the  wool  into  the  dye-vessel. 

The  bobbin  holder  is  provided  with  a  moveable  stopper 
which  is  so  adjusted  that  no  liquor  can  pass  from  the  tube 
into  the  dye-bath  without  penetrating  the  wool. — K.  15.  15. 


VII -ACIDS.  ALKALIS.  AND  SALTS. 

The  Manufacture  of  Sulphur  in  Sicili/.     Chem.  Ind.  16 
1893,210.  ' 

Thk  sulphur  ores,  which  contain  from  lb  to  20  per  cent,  of 
sulphur,  occur  at  a  depth  of  90—100  metres  and  assume  a 
thickness  of  from  5  to  30  metres.  The  extraction  of  the 
sulphur  was  originally  effected  by  a  rough  process  of  fusion, 
a  heap  of  ore  being  set  fire  to,  whereby  the  heat  evolved 
from  the  burning  of  one  portion  was  made  to  fuse  the 
remainder.  This  caused  a  loss  of  40  per  cent,  of  sulphur. 
By  conducting  the  fusion  in  a  furnace  known  as  the  cal- 
carone,  the  loss  was  reduced  to  30  per  cent.  This  furnace, 
is  10  m.  in  diameter,  and  from  2|  to  3  m.  high.  It  is 
charged  like  a  lime-kiln,  the  bottom  being  filled  with  a 
layer  of  large  stones,  and  the  intervening  channels  with 
brushwood,  which  is  fired  when  the  kiln  is  to  be  set  in  action. 
Upon  this  bed,  lumps  of  the  ore,  diminishingin  size  towards 
the  top,  are  placed,  the  top  of  the  furnace  being  covered 
with  a  bed  of  fused  ore.  The  furnace  is  then  fired  and 
burns  for  8 — 10  days.  At  a  temperature  of  125^  the  sulphur 
begins  to  fuse,  running  down  in  a  liquid  state  through  the 
channels  into  receivers,  whence  it  is  transferred  to  wooden 
or  iron  moulds  7.5  cm.  long,  25  cm.  wide,  and  20  cm.  deep,  in 
which  it  solidifies.  The  fusion  is  now  generally  effected  in 
annular  kilns  containing  six  chambers,  in  which  the  loss  of 
sulphur  is  reduced  to  2.5  per  cent. — D.  B. 


The  Freezin<i  Points  of  Sulphuric  Acids  of  Va^i/ing  Con- 
centrations and  the  Sulphuric  Acid  Contents  of  the 
Frozen  and  t'l '  Liquid  Portions.  (From  the  laboratorj- 
of  It.  Pictet.)  J.  Thilo.  Chem.  Zeit.  16,  1892,  16S8— 
1689. 

The  necessary  decrease  of  temperature  is  produced  in 
three  stages  ;  the  first  stage,  down  to-  1(J0^  C,  by  means  of 
Pictet's  solution  (sulphurous  acid  and  carbonic  acid)  ;  the 
second,  to-  150^  C,  by  means  of  liquid  and  gaseous  nitrous 
oxide;  the  third,  below -200^  by  the  use  of  liquid  and 
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gaseous  air.  The  temperatures  were  estimated  with  alcolml 
thermometers,  and  the  results  so  obtained  are  given  in  fhc 
following  table :  — 

Table  A. 
Fkeezin'g  Points  of  Sulphuric  Acids  of  Yakyixg 

Co>XEXTRATIONS. 


Foriiuila. 


■HaS04  , 


H2SO4     H  O 


HSO,  + 

2HoO 

H2SO4  + 

4HjO 

H0SO4  + 

GH/> 

H,S04  + 

SHoO 

H^SOj  + 

lfiH.,0 

H,SO,  + 

IIH.O 

H,S04  + 

12H.yO 

H,S04  + 

13H3O 

H2SO4  + 

IIH2O 

HiSOiper 
Cent,  by 
Weight. 


Sper-ific 
Gravity. 


100-0 

1-812 

95-2 

1-8.34 

83-17 

1-815 

88-88 

1-813 

84 -« 

1-777 

83-82 

1-772 

83 -7i 

1-771 

SS-ft) 

I-7n5 

SO- 81 

1-743 

80-03 

l-73t 

77-2 

1-701 

74-83 

l-.i7;5 

7:i-M 

l()5j 

57"t}5 

i-47(; 

47-57 

1  -373 

40-50 

1-311 

35-2-; 

1-2,58 

33-11 

l-2» 

81-21 

1-233 

20-5-.J 

1-219 

28-00 

l-2')7 

Preezing 

Point  ' 


+  10-5 
-24-5 
-47 

—  55 
+  3-5 
+  4-5 
+  5- 
+  8- 
+  2-5 
+  1-5 
-14 
-41 
-70 
-40 
-50 

—  35 
-8? 
—75 
— 55 
-45 
-i> 


Freezixg  Points  of  Sulphuric  Acid- 

—COJlt. 

Formula. 

'      H2SO4  per 

Ceiit.  by 
1        Weight. 

Specific 
Gravity. 

Frrezin^ 

Point  ' 

°C. 

H2SO4+    I5H2O.. 

26-63 

1-193 

-3f 

H2S04+    16H,0.. 

25-39 

1-1S7 

-26- 5. 

H2SO4  +    I8H2O.. 

23-22 

1-170 

-19 

H2SO4  +    20H2O.. 

21-40 

1-157 

-17 

H2SO4+    25H2O.. 

17 -SS 

1-123 

-  8-5 

H2SO4  +    SOHaO. . 

15-36 

1-109 

-  (5-5 

H2SO4+    40H2O.. 

11-98 

1-084 

-  4-5 

H2SO4  +    .5OH2O.. 

9-82 

1-067 

-  3-5 

H^SOi  +    75H0O. . 

C-77 

1-015 

0 

H.^SO^  +  100H.,(>. . 

5-i(; 

1-032 

+  2-5 

H2SO4  +  15OH0O. . 

3-50 

1-029 

+  3-0- 

HsS04  +  20OH/J.. 

2-65 

1-013 

+  4-0' 

H2SO4  +  SOOH2O.. 

1-78 

1-007 

+  4-5 

H2SO4  +  320H2O.. 

1-67 

1-006 

+  3-5 

H2SO4  +  34OH2O. . 

1-58 

1-006 

+  2-5 

H2SO4  +  3(i0H,O.. 

1-50 

1-005 

+  1-5 

H2SO4  +  400  HjO.. 

1-34 

1-005 

+  1-0) 

H2SO1  +  lOOOH.O. 

0-51 

1-001 

-  0-5 

The  freezing  points  are  represented  by  a  curve  of  great 
irregularit}-,  which  repeatedly  traverses  the  zero-line. 

The  frozen  and  liquid  portions  were  separated  by  means 
of  a  vacuum,  weighed,  and  titrated.  The  liquid  part  con- 
tained in  most  cases  more  sulphuric  acid  than  the  sohd  part, 
the  proportion  of  sulphuric  acid  in  the  former  increasing: 
when  refrigerating  more  dilute  acids  (up  to  a  certain  limit),. 
and  when  lowering  the  temperature.  The  liquid  and  frozen 
parts  contain  only  in  rare  cases  the  same  amount  of  sulphuric 
acid,  and  these  coincide  with  the  points  at  which  the  curve 
of  the  freezing  points  is  at  a  maximum  or  a  minimi-.m. 


Table  B. 
Titration  of  the  Feozen  \sd  of  the  Liquid  Parts. 


Grii. 


Temperature 


Original  solution. 
Frozen  portion... 
Liquid  portion  . .. 
Original  solution. 
Frozen  portion... 
Liquid  portion . . . 
Original  solution  . 

Frozen  portion 

Liquid!  portipji. . .,, 
Original  solution. . 
Frozen  portion.... 

Liquid  portion 

Original  soUition.. 
Frozen  portion  ... 
Liquid  portion..., 


200 

-•24  5 

157 
43 

1 

-33 

2  0 

+  3-5 

175 

) 

25 

1 

-10 

2C1 

4  1-a 

221 
103 

--20 

357 

+  8 

191 
106 

} 

-20 

265 

-I-2-5 

233 
17 

h 

-2G 

Formula. 


H2SO4  -I-  H2O 


XT    C/-k  H2SO4 


1,744 
]>T4i 
l,74f 
1,500 
1,500 
1,500 
1»485 
1,4S0 
1,470 
1,465 
1,465 
1.4G5 
1,409 
1,418 
1,313 


95-2 

95-2 

95-2 

.S4-4S 

84-48 

84-48 

83 -S-^ 

84-1 

83-22 

83 

83 

83 

80-84 

81-1 

77-2 


Specific 
Giavity. 


1-834 
1-834 
1-831 
1-777 
1-777 
1-777 
1-772 
1-774 
1-766- 
1-765 
1-765 
1-765 
1-743- 
1-746 
1-701 
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TiTUATION    OF   THE    FrOZEX    AND    OF   THE    LlQflD    PaRTS— COW/. 


Grms. 


Original  solution  i  201 

i 

I'lozen  port  inn !  r2S 

luid  port  on   '  7() 

Original  solution   :  19.'{ 

Frozen  port  ion 128 

Liquid  portion 4it 

Original  solution I  23t 

Frozen  port  ion .  58 

Liquid  portion  170 

Original  solution 46 

Frozen  portion 11 

l>iquid  portion 31 

Original  solution \  190 

Frozen  portion !  g 

Liquid  portion   181 

Original  solution ;  101 

Frozen  portion :  2 

Liquid  portion 189 

Original  solution 190 

Frozen  portion 133 

Liquid  portion j  57 

Original  solution 1  190 

Frozen  portion j  &1. 

Liquid  portion  126 

Original  solution I  197 

Frozen  jwrtion I  136 

Liquid  portion '  61 

Original  solution !  193 

Frozen  portion 65 

Liquid  portion 131 

Original  solution !  I94 

Frozen  portion j  ua 

Liquid  portion !  78 

i 

Original  solution 191 

Frozen  portion |  15s 

Liquid  portion 1  35 

Original  solution I  2OI 

Frozen  portion 119 

Liquid  portion j  82 

Original  solution 1  204 

I'rozen  portion I  ii^ 

Liquid  portion !  38 

Original  solution j  191 

Frozen  portion !  155 

Liquid  portion i  36 

Original  solution I  208 

Frozen  portion j  192 

Liquid  portion 16 


Tompcrutur 
"C. 


Formula. 


+  1M 

-11 

-II 

-«) 


-70 

-55 

-SO 

-45 

-56 

-10 

-56 

~M 

—55 

-23-5 

-63 

-19 

-62 

-17 

-63 


]       -    { 


-69 
-6-5 


}        -     { 


H2SO4  +  lon^o 


I  i 

L 

I    H;.S04  +  nH,o 


BSOi  +  12H2O 

f         •• 

I         .. 

I    H2SO1  +  12H2O 

^   H2SO4  +  12  I3H2O 

(      H2SO4  +  IIH2O 

j    H2SO4  +  12H,0 

^  H2SO4  +  I3/I4H2O 

(   H.SO4  +  n/12H,0 

I    H2SO4  +  13H2O 

rj    H2SO4  +  I4H2O 

V\    H2S0«  +  12H20 

j    H2SO4  +  UH2O 

r  j    H2SO4  +  18H2O 

1 1  H2SO4  +  12,  I3H2O 

I     H2SO4  +  I5H2O 

j-|  H2SO4  +  17/I8H2O 

IJH2SO4+  I2/I3H2O 

i     H2SO4  +  I6H2O 

^      H2SO4  +  17H2O 

i      HjSOi  +  12H2O 

I    H2SO4  +  I8H2O 

r    H2SO4  +  21H2O 

(1    H2SO4  +  15H2O 
I 
;   H2SO4  +  20H2O 

r    HoSOi  +  22H2O 

(.     H2SO4  +  16H2O 

t    H2SO4  +  25H2O 

H2SO4  +  26H2O 

H.SOi  +  21H20 

H2SO4  +  30H2O 

H0SO4  +  3.3H2O 

H2SO7  +  14H2O 


H2SO, 
Gmu.inl  Litre. 


HjSO, 

Per  Cent,  by 

M'eight. 


1,1  il 
1,371 
1.313 
l,.'J-'53 
1^59 
1,252 
1,2:2 
1,252 

4-:8 

418 
418 
114 

•116 
386 

see 

SfiS 
414 
SSiJ 
353 
.3it7 
358 
.341 
392 
338 
277 
375 
.318 
279 
370 
301 
28t 
.390 

274 

240 

316 

247 

21s 

3C9 

210 

191 

235 

171 

15t 

313 


78  0 

75'1 

74-85 

74-85 

74-85 

.35-25 

35-25 


;«-i2 

31 -21 


Specilii- 
Gravity. 


l-73t 
I  ■  7.'J:» 
1-72; 
r7.)i 
l-7l!> 
l-67ii 
1-673 
1-67.3 
1-673 
1-268 
1-2:8 
1-268 
1-2X^1 

1-251 
1-2:33 


31-21 

1-2.33 

31-21 

1-2.33 

.30-1 

l-22t 

.33-1 

1-250 

31-21 

1-2.3.3 

29-0 

1-215 

32-0 

1-2.39 

29 -.52 

1-219 

28-2 

1-208 

.31-7 

'            1-2.37 

1 

280 

1-207 

23 -0 

1-173 

30-50 

]             1-228 

26-G3 

1             1-196 

23-8 

1-174 

30-2 

1-225 

25-39 

1-187 

24  13 

1-177 

31-52 

1-2.36 

23-22 

1-170 

20-87 

1152 

26-45 

1-195 

21-40 

1157 

19-13 

1-139 

25-94 

1-191 

17-88 

1-123 

16-99 

1-122 

20-48 

1-149 

15-36 

1-109 

1400 

1-100 

28-30 

1-210 

830 
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Titration  of  the   Frozen  and  of  the  Liquid  Parts — cont. 


Original  solution . . 
Frozen  portion  — 
Liquid  portion  . . . , 
Original  solution., 
Frozen  portion — 
Liquid  portion  — 
Original  solution . , 
Frozen  portion  — 

Liquid  portion 

Original  solution  . 
Frozen  portion... 
Liquid  portion  — 
Original  solution . 
Frozen  port  in... 
Liquid  portion  ... 
Original  solution . , 
Frozen  portion... 
Liquid  portion  . . . 
Original  solution., 
Frozen  portion. . . 

Liquid  portion 

Original  solution. 
Frozen  portion. . . 
Liquid  portion  . . . 
Original  solution. 
Frozen  portion. . . 
Liquid  portion . . . 
Original  solution. 
Frozen  portion... 
Liquid  portion . . . 
•Original  solution. 
Frozen  portion. . . 
Liquid  portion... 


Gniis. 


202 

151 
51 

217 

102 
55 

200 

157 
■V-i 

200 

128 
72 

19G 

121 
75 

203 

109' 
94 

208 

168 
S2 

114 
03 
51 

155 
91 
Gi 

200 
125 
75 
212 
133 
79 


Temperature. 
°C. 


Formula. 


H2SO4 


H.SO4 


U2SO4  Per'rent'  bv    ■         Specific 

Grms.  in  1  Litre.    '^''Vetght.       1       Gravity. 


-15 
-35 
-4S 
0 
-  It 
+  2-5 
-<-l-5 
+  3 
-2 
+  4 
+  2 
+  ■1-5 
-15 
4-3-5 
-14 
+  1-5 
-14 
+  1 
-  3 
+  0*5 
-17 


}     -*    { 

+  1 

}     -     I 


H.SG,  +  40Ho() 
f  1    HjSOi  +  5OH0O 

l\  -asOi  +  24H2O 

HaSOi  +  EOHX) 

f  I    H2SO4  +  90H2O 

Ij    H2SO4  +  22H20 

j    H2SO4  +  75H2O 

r  asOi  +  170H2O 

V    HoSOl  +  22H2O 

,  H-2SO4  +  lOOHoO 

r    HoSO,  +  150H.O 

i    HoSC)i  +  65H,0 

I  HjSOt  +  lortHjO 

•  r  H2SO4  +  300H2O 
1  H2S04  +  90H2O 

H2S04  +  200H2O 
^  H2S01  +  400H2O 
i  H2S04  +  130H2O 

H2S04  +  300H2O 
r  H2SO4  +  500H0O 
t  H2SO4  +  eoH20 

H2S04  +  320H2O 

e    H2SO4  +  COJHaO 
t    H2SO4  +  l/OHjO 

H2S04  +  360H2O 

n2S04  +  (iOOHaO 

H2S04  +  200H2O 
H2S04  +  400H2O 

HaSOi  +  6OOH2O 
H2SO4  +  300  H2O 
H2SO4  +IOOOH2O 

C   H2SO4  +  200H2O 

I     HaSOi  +  700H2O 


132 
105 
211 
105 

59 
22s 

73 

31 
228 

52 

33 

8-t 

35 

19 

59 

27 

14 

41 

18 

11 

57 

17 
9 

31 

15 
8 

25 

13 
9 

18 
5-4 
4-6 
7-1 


11-93 
9'8 

18-6 
9-82 
5-7 

19-92 
G-77 
3-1 

19-92 
5-lG 
3-3 
7-98 
3-5 
1-9 
5-7 
2-65 
1-4 
4-00 
1-78 
1-1 
5-53 
1-67 
0-9 
3-07 
1-5 
D-8 
2-5 
l-3t 
0-9 
1-8 
0-51 
0-16 
0-71 


1-0S4 
1-067 
1-135 
1-069 
1-030 
1-145 
1-045 
1-OlG 
1-145 
1-032 
1-018 
1-053 
1-0-20 
1-007 
1-036 
1-013 
1-O05 
1-023 
1-007 
1-001 
1-035 
1-006 
1-003 
1-OlG 
1-005 
1-003 
1-012 
1-005 
1-003 
1-007 
1-001 
1-000 
1-003 


,^  , ,     „  ^         ,       „  ^  ,        „  ,u     \    On    the    Pink    Coloration  of   Calcium    Chlorate  Liquors. 

In   the  column  (Table  E.)   under  «  Temperature        he   ,  E.  AVagner.     Chem.  Zeit.  17,  653. 

numbers  given  opposite  the  word  "  Ongmal,'    signity  the  ■=  ' 

freezing  points  of  the  corresponding  sulphuric  acids  as  Experiments  made  on  this  subject  corroborate  Bailey  and 
criven  in  Table  A.  The  numbers  opposite  the  words  Jones's  conclusions  (this  Journal,  1893,232 — 233)  to  the 
"  Frozen  "  and  "  Liquid  "  portions,  signify  the  temperatures  effect  that  pink-coloured  liquors  cannot  be  obtained  when 
at  which  both  portions  may  be  separated  from  each  other.       using  materials  free  from  manganese.     The  matter  may  be 

-^H.  A.  tinally  settled  by  the    spectroscopic  behaviour   of    "  pink 

liquors,"    which   in   layers    of    5    cm.  thickness  show    the 

characteristic  five  permanganate  absorption  bands,  T)y,  a,  /3, 

S,  and  6  F. 

Absorption  Spectra  of  Red  Calcium  Chlorate  Solltions. 


:Band 

Position. 
{a.)  Ace.  to  Vierordt .... 
( 6 . )  In  wave -Itngtlis .... 


17 


D15E-D30E 
A.579-9-570-5 


DjrsE-DerE 
A.55S-4— A.547 


a)3 

4S 

56 

Dj.'E— F4s'j 

bisF-bioV 

6;8F-FiCt 

A532-A523 

A.il3-A.502-5 

A49.3-48i 

— H.  A. 
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The    Technical  Estimation  of  Boric  Acid  in   Boronalro- 
c-alcites.     G.  A.  le  Hoy.     Chem.  Hep.  17,  1C3. 

See  under  XXIII.,  p(i[/e  8G7. 


The  rnidiirlioii  of  (Jhlorinr  hy  Mcdtis  <f  Mdtt'jdncsc  Ore 
(ind  .\ifrir  Acid.  G.  Ltiiigo  and  C.  I'rct.  Zeit.s.  f. 
ling.  Cliem.  IH'Xi,  09— lOG. 

This  paper  is  an  iuvustigation  of  a  proposal  n.ade  by 
Schloesiug  as  far  back  as  18G-2,  for  the  liberation  of  all  the 
chlorine  contained  in  hydrochloric  acid.  According  to  the 
usual  method  of  treating  manganese  peroxide  with  hydro- 
chloric acid,  theoretically  only  one-half,  and  in  practice, 
even  only  one-third,  of  the  chlorine  is  obtained  in  the  free 
state.  Schloesiiig  proposes  to  treat  1  mol.  of  manganese 
dioxide  with  '2  mols.  of  hydrochloric  aiul  :2  mols.  of  nitric 
acid,  lilierating  the  whole  of  the  chlorine  with  foimation  of 
manganese  nitrate.  From  tliis,  both  manganese  dioxide 
and  nitric  acid  nuiy  be  recovered  by  heating  the  residue  and 
b^'  subsequent  treatment  of  the  gases  evolved  with  air  and 
water.  Schloesiug  maintains  that  the  liberation  of  the 
chlorine  and  the  decomposition  of  the  manganese  nitrate 
proceed  at  two  distinct  and  different  temperatures ;  he 
obtained  90 — 96  per  cent,  of  the  chlorine  in  the  free  state, 
recovered  9:5*3  per  cent,  of  the  manganese,  and  91  percent, 
of  his  nitric  acid.  Kegardiug  the  importance  recently 
gained  of  nitric  acid-chlorine  processes,  the  authors  of  this 
paper  proposed  to  investigate  Schloesing's  process,  asking 
themselves  the  following  questions:  — 

(1.)  Does  the  liberation  of  chlorine  proceed  independently 
of  the  decomj)ositiou  of  manganese  nitrate?  (2.)  What 
excess  of  nitiic  acid  i.s  required?      (3.)  Is  dilution  with 


water  advisable,  and  if  f  o,  to  what  extent  ?  (4.)  How  much 
of  the  total  chlorine  can  be  obtained  in  the  free  state  ? 
(.").)  How  far  i.s  it  jiossiblc  to  reg(!neratc  manganese 
<lioxide?  (G  )  VV'hat  is  the  function  of  the  nitrosylchloride 
formed  (if  any)  ?  (7.)  To  what  extent  is  it  possible  to 
regenerate  nitric  acid  from  the  oxides  of  nitrogen  ? 
(8.)  Incidentally — the  quantitative  aspect  of  the  conversion 
of  nitrogen  tetroxide  into  nitric  acid,  by  means  of  air  and 
water  ? 

The  experiments  were  r/iade  with  pure  materials,  the 
hydrochloric  acid  being  of  sp.  gr.  1  -184,  or  3G'G2  percent., 
trie  nitric  acid  of  sp.  gr.  l-424;j,  or  CO*  735  per  cent.; 
the  manganese  peroxide  was  prepared  from  neutralised 
still-liquors  by  precipitation  with  bleach,  v.ashing  with 
hydrochloric  acid  and  viater,  the  product  containing  01 -48 
per  cent,  manganese  dioxide  and  8*31  per  cent,  water. 
The  experiments  were  carried  out  with  2  grnis.  of  this 
artificial  manganese  and  with  the  theoretical  (juantity  of 
hydrochloric  acid  rei|uired  hv  tlie  reaction — 

"MnO.,  +  2HC1  -;-  2HN().,  =  M^CNO.-j).  +  'MIJ)  +  CL„ 
and  varying  only  the  nitric  acid  and  the  watsr.  The  gases 
were  evolved  in  a  fiask  closed  by  means  of  a  ground-in 
stopper,  in  which  were  fused  a  separating  funnel  for  the 
admission  of  the  acid  and  a  gas  delivery  tube  leading  to 
several  bottles  and  U-tubes  charged  with  potassium  iodide 
for  the  absorbtion  of  chlorine.  The  flask  is  heated  in  a 
glycerol  bath.  Reactions  1 — G  in  the  following  table  were 
carried  out  in  three  i-tagcs ;  the  temperate  was  first  kept  at 
80^  for  half  an  hour  and  the  chlorine  evolved  driven  out  by 
means  of  a  current  of  air.  The  potassium  iodide  solutions 
were  then  I'enewed  and  the  temperature  raised  to  110"^  and 
finally  to  135^.  The  other  experiments  were  carried  out 
at  the  fixed  temperatures  named  below. 


Yie 

"d  of  Chlorine  Per  Cent. 

Experiment. 

HCl  used. 

HXO3  used. 

H.O  lescd. 

At  80".            1            At  110°. 

At  13o''. 

1 
2 
3 

4, 

Theoretical  quantity 

Theoretical  quantity 
+  25  per  cent,  excess. 
Thenretical  C|uaiitity 
-1-  50  per  cent,  excess. 

-i\  of  Vol.  of 
HCl  -1-  HXO, 

r  of  Vol.  or 
HCI  +  HNO3 

72-9 
75-9 

76-8 
77 

80*5 
82-3 
86-9 
86-8 

88-1 
95  1 
950 

5 
<5 

antity. 

Thenretical  quantity 
+  75  per  cent,  excess. 

" 

7S-6 
81 

88-3 
90-7 

98-3 
99 

7 

c 

» 

" 

Heated  to  135''  in  one  opei-ation. 

98-49 

8 

1 
'3 

•• 

,, 

" 

93 -C 

9 

o 

" 

" 

.. 

98-48 

10 

H 

" 

" 

Heated  to  120^  in  one  operation. 

94-2 

11 

.. 

,. 

„ 

94*8 

12 

>. 

.. 

Heated  to  1;5'  in  one  operation. 

97-9 

13 

.. 

.. 

„ 

99 

14 

" 

" 

" 

98*4 

The  results  show  that  98 — 99  per  cent,  of  the  chlorine  of 
the  hydrochloric  acid  may  be  obtained  when  using  an  excess 
of  75  per  cent,  of  nitric  acid,  over  the  theoretical  quantity, 
diluting  with  water  to  the  extent  of  one  seventh  of  the  joint 
bulk  of  the  acids  and  heating  up  to  135°. 

The  residues  from  these  operations  were  heated  to  250° 
■and  the  manganese  so  formed,  estimated  with  ferrous 
sulphate  and  permanganate.  The  results  of  four  experi- 
•Baents  show  that  99-8,  99-2,  08*79,  97*5  per  cent,  of  the 
-originality  used  manganese,  are  recoverable,  and  that  this 
•part  of  Schloesing's  process  is  perfectl)'  satisfactory. 

For  the  recovery  of  the  nitric  acid  from  the  residual 
:Solutions  the  following  process  was  finally  adopted.  The 
'residues  were  evaporated  down  in  a  tubulated  retort,  this 
was  then  placed  in  an  air-bath  and  its  upright  neck  con- 
iiected  with   a  series  of  absorbing  bottles,  starting  with  an 


empty  bottle  (jooled  with  water,  a  tower  charged  with  glass 
beads  and  moistened  with  a  constant  stream  of  water, 
two  Mitscherlich  four-bulb  I'-tubes,  four  washboltles  (all 
charged  with  water),  and  finally  a  flask  charged  with 
neutral  litmus  solution  ;  a  suction  was  maintained  in  the 
apparatus  by  means  of  a  vacuum-jet.  The  tubulus  of  the 
retort  was  closed  with  a  rubber  stopper  provided  with  two 
perforations,  the  one  for  a  thermometer,  the  other  for  a 
bent  tube  which  led  into  the  top  part  of  a  test  tube  charged 
with  standard  caustic  soda,  and  provided  with  another 
longer  tube  dipping  into  the  solution.  All  air  had  to 
pass  through  this  solution,  and  in  case  of  back  pressure 
the  nitrous  fumes  were  here  effectually  absorbed.  Up  to 
88-4  and  90  per  cent,  of  the  nitric  acid  -were  thus  recovered, 
whilst  in  a  particular  experiment  only  90*3  per  cent,  of 
the  originally  used  nitric  acid  was  found  in  the  residual 
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mass.     A  loss  of  9 '7  percent,  of  ni  trie  acid  in  th3    first 
operation  is  here  conclusively  proved. 

This  loss  of  nitric  acid  may  be  due  to  nitrosylchloride, 
which  is,  according  to  Goldschmidt,  the  only  product, 
besides  chlorine,  from  the  action  of  hydrochloric  acid  on 
nitric  acid.  The  possibility  of  the  presence  of  nitrosyl- 
chloride necessitated  the  investigation  of  its  action  on 
potassium  iodide.  Pure  nitrosylchloride,  prepared  from 
nitrosulphonic  acid  and  salt,  was  distilled  in  a  current  of 
carbonic  acid  into  a  flask  containing  potassium  iodide,  and 
the  unabsorbed  gases  caught  in  a  Stadel  apparatus  over 
caustic  soda ;  these  gases  were  found  to  be  completely 
absoi'bed  by  ferrous  sulphate,  thus  proving  the  presence 
of  pure  nitric  oxide.  The  iodine  separated  and  the  nitric 
oxide  evolved  were  found  to  correspond  to  the  quantities 
required  by  the  equation  NOCl  +  KI  =  KCl  +  I  +  NO, 
and  this  again  proves  that  the  action  of  free  chlorine  and 
of  nitrosylchloride  on  potassium  iodide  is  identical.  Since, 
however,  the  yields  of  chlorine  given  in  the  table  above 
too  high,  it  became  necessary  to  account  for  the  chlorine 
present  as  iiitrosylchlorine.  In  one  of  the  experiments 
98  per  cent,  of  chlorine  were  recovered  in  potassium  iodide 
by  treatment  at  135°  ;  in  this  case  out  of  4 '620  grms.  nitric 
acid  employed  only  4  •258  grms.  of  nitric  acid  was  found  in 
the  residue,  corresponding  to  a  loss  of  7 '4  per  cent.,  or  to 
a  volume  of  123  "4  cc.  nitric  oxide.  But  instead  of  the 
latter    amount    only   a   very    small   volume   of    gas   was 


absorbed  in  ferrous  sulphate,  amounting  in  two  cases  to 
19  cc.  and  12  cc.  nitric  oxide  instead  of  123 '5  cc.  or 
126'lcc.,  as  expected.  Therefore,  only  about  1  percent, 
of  the  chlorine  could  have  been  present  as  nitrosyl- 
chloride, and  only  a  correspondingly  small  loss  of  nitre  is 
due  to  its  presence.  The  fact  remains  that  7*5 — 7 '8  per 
cent,  of  the  nitric  acid  used  are  lost  in  some  form,  whilst 
evolving  chlorine,  and  another  2"5 — 8  per  cent,  are  lost  in 
the  treatment  of  the  manganese  nitrate  residues,  the  two 
sources  making  up  a  loss  of  10 — 16  per  cent,  of  nitric 
acid,  and  with  this  loss  one  would  have  to  reckon  on  the 
large  scale. 

Finally  the  authors  endeavoured  to  ascertain  the  extent 
to  which  nitric  acid  may  be  recovered  from  pure  nitrogen 
peroxide.  To  this  end  weighed  quantities  of  pure  nitrogen 
tetroxide  (fused  into  glass  bulbs)  were  introduced  into  a 
flask  and  the  gases  liberated  by  breaking  the  bulb,  were 
passed  through  a  ten-bulb  tube  and  five  Drechsel  bottles 
charged  with  water,  for  the  purpose  of  condensing  the  nitric 
acid,  and  then  through  another  ten-bulb  tube  and  two  wash 
bottles  charged  with  acidified  permanganate  solution  for  the 
purpose  of  absorbing  the  nitric  oxide,  and  finally  through 
a  neutral  Litmus  solution.  A  current  of  air  was  passed 
through  the  apparatus  during  the  experiment.  The 
contents  of  each  Avash  bottle  were  tested  separately,  and 
the  results  embodied  in  the  following  table  : — 


Experi- 

N2O4 
Grms. 
used. 

Temp.  ° 
of  tii-st 
xVbsorb- 

ing 
Vessel. 

HXO3 

recovered 

in  the  W'a 

;er.  Expressed  in  Per  Cent., 
O4 

Total 
HNO3  in 
the  Water, 

in  Per 
Gent.  N2O4 

NO  ab- 
sorbed in 
K3In04. 

Expressed 
in  Per 

Recovered 

as  HXO3 

and  NO, 

Expressed 

in  Per 

Experi- 
ment 

ment. 

I. 

II. 

III. 

IV. 

V. 

VI. 

running 

80  cc. 

50  cc. 

50  cc. 

50  cc. 

50  cc. 

80  cc. 

Cent.  N2O4 

Cent.NgO* 

Hours. 

1 

0-501i 

20 

79-6 

3-2 

30  cc. 

3-6 

2-d 

•• 

89-0 

11-0 

100-0 

44 

2 

0-411 

3 

83-5 

3-7 

1-8 

1-6 

■■ 

90-6 

9-7 

100-3 

4 

3 

07695 

30 

7i-0 

7-9 

3-3 

2-7 

1-2 

.. 

89-1 

10-5 

99-6 

4 

4 

0-5533 

40 

74-93 

8-78 

3-0 

1-51 

0-78 

89-0 

0-2 

95-2 

34 

6 

0-4939 

40 

75-6 

9-3 

3-5 

1-7 

1-0 

0-6 

91-7 

7-0 

98-7 

31 

6 

0-4131 

30 

80-0 

6-7 

2-2 

1-0 

0-5 

0-9 

91-3 

6-7 

98-0 

3 

7 

0-5765 

20 

80-6 

51 

2-8 

1-8 

1-4 

1-3 

93-0 

6-0 

99-0 

3  . 

8 

0-6055 

3 

87-6 

2-95 

1-4 

0-8 

0-6 

1-05 

94-4 

4-2 

98-6 

3 

More  air 

9 

0-9176 

20 

78-3 

6-2 

3-7 

2-4 

1-3 

1-6 

93-5 

6-14 

99-64 

2 

More  air 

10 

0-8049 

18 

80-85 

6-6 
100  cc. 

3-0 
100  cc. 

1-7 

100  cc. 

0-95 
100  cc. 

1-1 

9i-2 

5-6 

99-8 

2 

This  table  shows  that  there  is  no  loss  of  nitrogen  oxides, 
and  also  that  the  conversion  into  nitric  acid  is  by  no  means 
complete,  whatever  be  the  excess  ol  water  and  air  used. 
Most  of  the  acid  condenses  in  the  first  ten-bulb  tube,  the 
lower  its  temperature  the  more  acid  (up  to  80  per  cent,  of 
the  total)  is  obtained.  The  recovery  of  the  remaining 
20  per  cent,  proceeds  very  slowly  and  there  still  remained 
in  these  experiments  4  — 11  per  cent,  of  unconveited 
nitrogen  oxides.  The  authors  conclude  that  the  oxidation  of 
nitric  oxide  to  nitric  acid  proceeds  much  more  slowly  than 
that  of  nitrous  acid  or  nitrogen  tetroxide,  and  requires 
larger  surfaces.  A  rise  of  temperature  in  the  first  vessel 
to  above  30°  seemed  slightly  to  impair  the  total  amount  of 
acid  obtained,  but  not  to  such  an  extent  as  to  warrant 
the  erection  of  expensive  cooling  apparatus  when  working 
on  the  large  scale.  But  the  final  wash-towers  would  have 
to  be  kept  cool,  possibly  by  running  cold  water  down 
them. 

Excess  of  air  (experiment  9)  or  of  water  (experi- 
ment 10),  does  not  seem  to  improve  the  process  of 
recovery  of  nitric  acid. — H.  A. 


Dissociation  of  Sodium  Chloride  in  the  Presence  of  a 
Heated  Porous  Partition.  De  Sanderval.  Comptes 
rend.  116,  641. 

When  a  porous  earthenware  tube  is  heated  in  an  external 
atmosjihere  containing  vaporised  sodium  chloride,  free 
chlorine  is  found  in  the  interior  of  the  tube,  and  the  outer 
surface  is  glazed  by  the  combination  of  the  sodium  with 
the  silica,  &c.  After  a  time  no  more  chlorine  makes  its 
way  through,  owing  to  stoppage  of  the  pores.  This  latter 
phenomenon  can  be  obviated  by  using  a  tube  of  other 
material  such  as  carbon,  and  working  in  an  atmosphere  of 
carbonic  anhydride. — W.  P.  D. 


On  the  Basicity  and  Functions  of  Manganese  Dioxide. 

G.  Rousseau.  Comptes  rend.  116,  1060—1062. 
In  its  combinations  with  baryta  and  strontia,  manganese 
dioxide  appears  to  play  the  part  of  a  dibasic  acid,  forming 
the  compounds  BaO,  MnO.,  and  SrO,  MnO..  On  the  other 
hand  the  existence  of  the  oxide  Mn.j04  =  2MnO,  MnO^> 
appears  to  indicate  that  under  certain  circumstances 
manga^iese  dioxide  possesses  a  larger  saturation-capacity ;  it 
then  behaves  as  a  tetrabasic  acid.  The  author's  experi- 
ments   have   led   him   to   an    analogous   conclusion.      By 


Oct.  31.1893.] 


THE  JOURN^VL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY. 


S;3:J 


heatinfj  to  propre.«sively  increasing  temperatures  a  mixture 
of  chlorides  of  calcium  and  manganese  witli  quicklime,  he 
lias  obtained,  successively,  a  trimanganite,  (JaO,  ."J.Mdl )._.,  at 
about  GOO',  a  dimanpaiiite  between  800  and  1000"; 'and 
lastly,  the  basic  maiijjsnitc  'JC'aO,  .MnO.j  at  an  orange-red 
heat.  It  will  be  observed  that  in  this  series  the  term 
CaO,  MuO^„  corresponding  to  the  compounds  with  baryta 
and  stroutia,  is  absent. 

In  subse(iucnt  experiments  the  author  has  systematically 
varied  the  alkalinity  of  the  calcium  chloride  used  as  a  llux, 
and  has  each  time  determined,  not  only  the  comjiosition  of 
the  mangatiite  formed,  but  also  that  of  the  oxychloride  of 
calcium  left  at  the  bottom  of  the  crucible  after  the  ex{)eri- 
ment.  He  finds  the  manganese  dioxide  is  able,  under 
certain  conditions,  to  saturate  2  molecules  of  a  diatomic 
base  such  as  lime  ;  but  it  must  not  be  concluded  from  this 
that  it  exhibits  the  character  of  a  normal  tetrabasic  acid. 
In  fact  the  2  molecules  do  not  enter  into  combination  in 
the  i^ame  manner  ;  the  dioxide  of  manganese  may  be 
compared  with  the  alec  hoi  acids  ;  it  is  a  dibasic  acid  with 
complex  functions.  Hut  the  author  adds  that  the  existence 
of  the  compound  2CaO,  MnOo,  a  derivative  of  the  unknown 
hydrate  ^In(()H)4,  confirms  the  tetra valency  of  manganese, 
which  has  already  been  indicated  by  the  researches  of 
Nickles  on  the  ethereal  combinations  of  the  tetrachloride  of 
this  metal  and  on  the  potassium  fluomanganites. — D.  E.  J. 


Titration    of  Alkaline  Liquids  containing   Chlorine.     C. 
L'llmann.     Chem.  Zeit.  17,  1208. 

See  un(^er  XXIII.,  page  867. 
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Improvements    in    the  Manufacture  of  Chlorine.     H.   W. 
Wallis,  London.     Eng.  Pat.  13,047,  July  15,  1892. 

Gaseous  hydrochloric  acid  is  passed  into  contact  with  a 
layer  of  dry  nitrate  of  a  metal  (preferably  sodium),  or 
through  the  nitrate  in  concentrated  solution.  The  chlorine 
and  nitrosyl  chloride  evolved  are  passed  successively 
through  absorbers  containing  sulphuric  acid,  weak  hydro- 
chloric acid,  water,  and  powdered  salt,  as  directed  in  Eng. 
Pat.  13,822,  1892  (this  Journal,  1893,  354\  When  dry 
HCl  is  used,  the  ultimate  products  are  sodium  chloride 
(when  sodium  nitrate  is  used),  chlorine,  nitrosyl  chloride, 
and  water.  But  with  strong  aqueous  hydrochloric  acid,  the 
temperature  falls,  the  base  is  thrown  down  as  chloride,  and 
aqua  regia  may  be  separated.  The  aqua  regia  may  then 
be  treated  to  obtain  chlorine  and  nitrosyl  chloride  as 
directed  in  the  before-mentioned  specification.  To  work  on 
a  continuous  process,  sulphuric  acid  and  aqua  regia  are 
mixed,  the  evolved  gases  are  passed  on  to  sulphuric  acid 
absorbers,  and  the  liquors  are  passed  into  another  heated 
vessel  to  complete  the  de-nitration  and  de-chlorination. 
The  now  dilute  sulphuric  acid  is  then  concentrated,  and  is 
again  mixed  as  before  with  aqua  regia. — E.  S. 


Improvements  in  or  relating  to  the  Manufacture  of  Sul- 
phuric Acid.  J.  Rice,  Cattledown,  Plymouth.  Eng.  I'at. 
16,757,  September  20,  1892. 

The  gases  from  the  pyrites  burners  are  led,  on  their  way  to 
the  Glover  tower,  under  a  close  chamber,  on  the  floor  of 
which  the  nitre  pots  are  placed.  There  is  a  valved  opening 
in  the  floor  for  admission  to  the  chamber  of  sulphur  dioxide  ; 
another  in  the  side,  the  damper  to  which  regulates  passage 
of  gases  into  the  flue  leading  to  the  Glover  tower;  and  a 
valve  and  passage  on  the  top  of  the  chamber  for  conducting 
the  nitrous  gases  direct  to  the  lead  chambers  in  which  the 
sulphuric  acid  is  being  made.      Thus,  the  arrangement  of 


the  apparatus  is  such  that  wome,  all,  or  none  of  the  liitrous 
gases  may  be  led  direct  to  the  sulphuric  acid  chamber;  or 
can  be  passed  with  the  sidi»hur  dioxide  througli  the  (jlovcr 
tower.  The  advantagis  of  this  process  and  api)aratus  arc 
indicated. — E.  S. 


A  Porta  f)li'  Holder  for  Sulphur  Trioxide  serving  also  for 
Distillation  in  the  laboratory.  C.  Hensgen.  Chem. 
Zeit.  1S93,  39.5. 

See  under  XXIII.,  page  86.5. 


Improvements  in  Means  or  Ajiparatusfor  Obtaining  Brine 
from  Rock  Salt.  T.  W.  Stuart,  Newcastle-upon-Tyne. 
Eng.  Pat.  18,016,  October  10,  1H92. 

The  object  of  the  invention  is  to  enable  a  bed  of  rock  fait 
to  be  worked  from  the  bottom  up  to  any  desired  level, 
leaving  the  upper  portion  of  the  bed  undissolved,  and  serving 
as  a  roof.  A  drive-pipe  is  passed  into  the  bed  of  salt,  and 
a  bore-hole  is  then  drilled  from  the  surface  of  the  bed  to  its 
bottom.  The  drill  being  withdrawn,  a  lining-tube,  per- 
forated for  any  desired  distance  from  the  bottom,  is 
inserted,  and  inside  this  the  suction  tube  of  a  pump  corre- 
spondingly perforated.  In  the  annular  space  between  the 
two  tubes  is  placed  another  tube,  perforated  at  the  bottom, 
in  which  is  a  float,  supported  by  a  cord  passing  over  a 
pulley  above  the  ground,  and  connected  to  an  indicator, 
constructed  to  show  the  height  of  the  brine  in  the  well.  A 
valved  water  supply  pipe  is  also  shown,  by  which  water  is 
admitted  into  the  annular  space  between  the  well  and  tube, 
in  such  proportion  that  only  the  lower  part  of  the  bed  of 
rock  salt  may  be  dissolved,  the  height  to  which  the  brine 
rises  being  ascertained  by  the  float  and  its  connected  indi- 
cator. Where  water  or  rock-head  brine  is  found  in  making 
the  well,  the  space  between  the  inside  of  the  bore-hole  and 
the  outside  of  the  lining-pipe  is  filled  up  with  cement. 
Subsidence  of  the  surface  is  thus  prevented  or  delayed. 

_E.  S. 


Improvements  in  the  Manufacture  of  Carbonic  Arid  Ga<-. 
H.  Steinem,  Clapton.  Eng.  Pat.  18,810,  October  20, 
1892. 

Carbox  dioxide  obtained  by  combustion  is  purified  by 
forcing  it  under  a  stated  pressure  into  a  vessel  containing 
calcium  chloride,  where  it  is  dried,  and  then  into  a  suitable 
iron  or  other  vessel  containing  pieces  of  charcoal  of  stated 
size,  "  saturated  with  green  copperas  and  soda  or  other 
suitable  alkali."  The  gas  is  then  drawn  by  the  compressor 
in  the  usual  way  and  liquefied. — E.  S. 


Improvements  in  Vessels  for  Containing  Sulphur  Dioxide. 
A.  Boake  and  F.  G.  A.  Koberts,  Stratford.  Eng.  Pat. 
19,789,  November  3,  1892. 

The  inventors  have  found  that  dry  liquefied  sulphur  dioxide 
is  practically  without  action  upon  tin  or  solder,  and  they 
construct  light  and  portable  vessels  to  contain  the  hquid 
gas,  either  of  tiuplate,  joined  with  solder,  or  of  sheet  copper 
or  brass  similarly  joined.  Vessels  of  cylindrical  shape  are 
preferred,  with  a  sold,  re  1  longitudinal  hooked  seam,  and 
with  ends  lapped,  jointed,  and  soldered.  Instead  of  a  valve 
for  emptying  the  vessel,  a  projecting  lead  or  soft  metal  tube 
is  soldered  into  one  of  the  ends.  The  vessel  is  filled 
through  this  tube,  which  is  then  closed  by  squeezing  and 
soldering.  The  piuched-in  part  of  the  tube  may  be  cut  off 
when  it  is  desired  to  emit  vapour  or  liquid  from  the  vassel. 

— E.  S. 


Improvements  in  Obtaining  Chlorine.  A.  Vogt  and  A.  R. 
Scott,  Parkhead,  N.B.  Eng.  Pat.  12,074,  June  20,  1893. 
The  chlorine  is  obtained  by  the  interaction  of  sulphuric  and 
nitric  acids  upon  hydrochloric  acid.  The  weak  sulphuric 
acid  resulting  from  a  previous  working  of  the  process  is 
concentrated  in  a  series  of  connected  pans,  from  the  last  of 
which  the  strong  acid  is  siphoned  into  a  tank,  and  thence 
into  a  horizontal  or  slightly  inclined  covered  channel  appa- 
ratus, in  which  the  flow  is  made  tortuous  by  suitably  placed 
partitions.  A  steam  of  nitric  acid  is  delivered  from  a 
reservoir  through  a  pipe  and  inlet  trap,  so  as  to  flow  on  to 
the  surface  of  the  sulphuric  acid  with  as  little  mixing  as 
possible.       Hydrochloric     acid     (preferably    gaseous)    is 
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supplied  at  the  inlet  end  of  the  apparatus,  and  partitions 
are  arranged  to  allow  the  gases  to  flow  alternately  under 
and  overreach  in  succer-sion.  The  chlorine  and  nitrogen 
compounds  formed  in  the  process  are  taken  to  the  bottom 
of  a  lower  down  which  sulphuric  acid  is  passed  to  absorb 
the  nitrogen  compounds  ;  then  the  gases  are  led  to  the 
bottom  of  a  second  tower  down  which  water  passes,  to 
absorb  hydrochloric  acid,  and  the  chlorine  is  freed  from 
moisture  by  sulphuric  acid  in  a  third  tower,  whence  it  may 
be  passed  to  lime  chambers,  or  bs  used  in  any  desired  way. 
The  channel  apparatus  is  heated  by  flues  to  about  125"  C^ 
at  the  inlet  end,  and  the  temperature  may  diminish  to  105° 
at  the  terminal  part.  The  nitric  acid  may  be  added  in  a 
gaseous  state  if  desired. 

A  supplementary  channel  apparatus  is  provided  for 
receiving  the  partially  weakened  sulphuric  acid  from  the 
main  apparatus,  the  acid  being  still  strong  enough  for 
dehydrating  hydrochloric  acid  as  it  comes  from  the  salt- 
decomposing  furnace.  The  dried  gas  is  passed  through  a 
measuring  apparatus  to  be  used  as  described,  with  a  suitable 
proportion  of  nitric  acid,  and  the  now  weakened  sulphuric 
acid  is  taken  to  the  concentrating  pans  first  named. — E.  S. 


Improvements     in    Obtaining    or    Beforming    Manganese 

Peroxide  for  Use  in  Obtaining  Chlorine  and   otherwise. 

A.  Campbell,  Upton  Park,  Essex,  and  W.  Boyd,  Thornton, 

N.B.  Eng.  Pat.  12,426,  June  24,  1893. 
The  mangauous  sulphate  obtained  os  a  bye  product  in  the 
manufacture  of  chlorine,  or  otherwise,  is,  according  to  one 
process,  mixed  in  a  state  of  solution  of  specified  density 
with  solution  of  an  equivalent  proportion  of  sodium  car- 
bonate, preferably  that  obtained  from  hydrogen-sodium 
carbonate  by  the  process  described  in  specification  No. 
21  071,  1890".  The  mangauous  carbonate  obtained  is  freed 
from  the  sodium  sulphate  solution,  and  is  converted  into 
peroxide  by  the  "  Dunlop  process,"  or  by  exposure  to  a 
current  of  heated  air  in  a  series  of  bogies  having  shelves 
and  travelling  throuch  a  tunnel  or  flue. 

According  to  a  second  process,  a  concentrated  solution 
of  manganous  sulphate  is  slowly  run  into  a  solution  of 
caustic  soda  in  a  Weldon  oxidiser,  while  air  is  blown 
through.  The  blowing  is  continued  for  some  time  after 
"neutrality  has  been  reached."  The  sodium  sulphate 
formed  is  separated.  "The  oxidation  is  preferably  effected 
in  a  rotational  series  of  vessels. — E,  S. 


YIIL-aLASS,  POTTERY.  AND 
EARTHENWARE. 

Methodical  Moulding  of  Glass.  Leon  Appert. 
Comptes  rend.  116,  1073—1075. 
By  the  ordinary  process  of  moulding  the  necessary  quantity 
of  o-lass  is  cast  into  a  metallic  mould  with  the  aid  of  an 
iron  rod  ;  a  metal  core  having  the  internal  form  of  the 
desired  object,  is  then  introduced  as  rapidly  as  possible  ;  the 
glass  is  thus  pressed  into  the  space  between  the  core  and 
the  mould  and  forms  the  object  to  be  moulded. 

This  method  has  the  disadvantage  of  enclosing  the  glass 
between  two  metal  surfaces  which,  although  heated  to  as 
high  a  temnerature  as  possible,  cool  the  glass  and  rapidly 
aUer  its  plasticity,  rendering  it  impossible  to  continue  the 
operation.  .  v-     • 

The  author  has  invented  a  process  w.thoot  this  incon- 
venience, which  he  has  called  a  methodical  process  of 
moulding. 

In  this  process  the  moulding  is  effected  by  successive 
stages,  so  that  the  glas-s  only  touches  as  small  a  surface  of 
metal  at  one  time  as  possible.  A  metal  mould  is  employed 
of  sufficient  strength  to  prevent  deformation,  and  capable  of 
being  heated  from    the  outside.     This   mould,   open  at  its 


ends,  is,  when  ready  for  use,  closed  at  the  lower  end  by  a 
core  of  suitable  shape  and  size.  The  glass  is  then  poured 
into  the  mould,  and  the  core  is  forced  upwards.  If  the 
object  is  open  at  both  ends  the  excess  of  glass  is"  forced  out 
of  the  mould  and  rests  in  a  cool  mass  on  the  top  of  the  core 
which  is  made  to  protrude  from  the  mould  ;  if  the  object  is 
closed  a  knife  of  special  form  is  used  to  remove  the  excess 
glass,  leaving  on  the  object  only  a  small  blister  which  is 
broken  and  ground  smooth. 

The  writer  claims  the  following  advantages  for  his 
process  : — 

(1.)  The  process  is  purely  a  mechanical  one,  and  does 
not  require  a  skilled  workman. 

(2.)  Glass  cf  all  kinds,  even  the  commonest,  can  be 
used,  and  the  objects  maj'  be  for  decorative  purposes  or  of 
the  most  homely  nature. 

(3.)  The  objects  may  be  of  any  size,  either  as  to  length 
or  depth  or  as  to  cross  section,  which  has  been  hitherto 
impossible. 

(4.)  The  results  obtained  are  superior  to  those  obtained 
by  blowing,  from  the  points  of  view  of  form,  strength,  or 
cheapness. — D.  E.  J. 


PATENTS. 


Improvements   in    Glass    Furnaces.     P.   Sievert.     Diihlcn, 
Germany.     Eng.  Pat.  16,252,  September  10,  1892. 

Thk  device  patented,  consists  of  a  passage  connecting  tanks 
containing  molten  glass,  provided  with  bridges  and  par- 
titions, past  which  the  glass  has  to  flow  in  passing  from 
one  tank  to  another,  so  that  it  is  cooled  during  its  journey 
to  the  required  temperature.  The  method  is  said  to  avoid 
in  a  large  measure  the  destructive  action  of  the  glass  on 
the  bridges  and  partitions,  and  to  be  generally  applicable, 
e.g.,  to  the  treatment  of  soluble  glass. — B.  B. 


IX -BUILDINa  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

"  Overburnt^'  Cement.     L.  Erdmenger.     Thonind.  Zeit. 
1893, 17,  238.     Chem.  Kep.  1893,  17,  115. 

Ckment  which  has  "  fallen  "  and  is  dusty  and  inert  contains, 
according  to  Le  Chatelier,  dicalcium  silicate  SCaOSiOj 
The  author  quotes  experiments  tending  to  show  that  the 
behaviour  of  such  cement  can  be  modified  by  quenching 
the  clinker  with  water.  The  sample  contained  61  per  cent, 
of  CaO.  One  portion  (a)  was  allowed  to  disintegrate 
spontaneously ;  another  (/>)  was  quenched  by  a  stream  of 
water,  which  caused  the  clinker  to  remain  sound  ;  a  third 
(c)  was  thrown  while  hot  into  cold  water,  and  the  granulated 
powder  dried  before  grinding  ;  a  fourth  (d)  was  a  portion 
of  the  same  batch  of  clinker  which  showed  no  tendencj'  to 
disintegrate.  The  following  are  the  results  of  the  tests  of 
these  samples  (1  cement,  3  sand)  : — 


(a.) 


(6.)  (c.) 

Kilos,  per  Sq.  Cm. 


id.) 


Two  days  ....... 

4-5 

8  3 

8-0 

9-0 

Three  days 

5-0 

9-4 

10-0 

11-3 

One  week   

8-0 

15-0 

17-3 

17-1 

Four  weeks 

13-7 

22-7 

21-1 

25-2 

Three  mc  nths... 

16*8 

28-0 

.30  •« 

3fl 

-B.  B. 
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PATENTS, 

Iinproremriiln  in  the  Mitiiiifni-titrc  of  Non- Epiorcscrrif 
Wliitv  ('finenls  fnim  ('dlrinnl  Siilpluttf  of  lAmv.  .] .  Toin- 
liiison.  Carlisle.     Eng.  Pat.  1<J,009,  October  22,  I8'.»2. 

The  patentee  states  that  cemeuts  made  by  the  addition  of 
such  substances  as  borax  to  sulphate  of  lime,  are  liable  to 
suffer  etUoresceufe,  anil  claims  the  mode  of  |>re{)ardtion  of 
a  cement  free  from  this  tendency  by  the  addition  of  100  to 
200  lb.  of  farinaceous  material,  e.g.,  "  fjround  wheat"  to  a 
ton  of  calcined  sulphate  of  lime.  The  ingredients  are 
ground  separately,  and  mixed  in  the  desired  proportions. 
— B.  B. 

A  .iSew  or  Improved  Heat  Non-conducting  Composition. 
H.  Birbeck,  London.  From  H.  0.  JNIichell,  Toronto, 
Canada.     Eng.  Pat.  10,7G-2,  June  ],  189.3. 

A  MOKTvu  is  made  by  mixing  with  boiling  water,  two  parts 
each  of  mica  and  soap-stone,  one  part  of  molasses,  and 
one-hundreth  part  of  bicarbonate  of  s(>da.  The  composition 
is  poured  into  a  jacket  surrounding  the  article  to  be  coated 
and  then  allowed  to  set,  a  covering  of  wire  cloth  may  be 
placed  within  the  jacket  for  the  purpose  of  holding  the 
composition  together.  A  waterproof  coating  of  either  mica, 
soapstone,  and  coal  tar,  or  else  ordinary  paint,  is  used  as  a 
finishing  coat. — E.  G.  C. 


Process  for  making  Paving  Stones,  PaHerned  Slahs^  and 
the  like.  A.  Typlt,  Munich,  Germany.  Eng.  Pat.  13,079, 
July  4,  1893. 

8  —  9  PARTS  hy  weight  of  waste  granite,  syenite,  or  basalt 
are  mixed  with  100  parts  by  weight  of  magnesia,  and 
worked  up  with  a  solution  of  magnesium  chloride  (of 
25^ — 30"  B.)  to  a  thick  pulpy  mass,  which  is  cast  with  rigid 
moulds  and  allowed  to  harden,  a  process  taking  about 
78  hours.  The  rigidity  of  the  mould  ensures  the  self- 
compression  of  the  mass,  as  it  expands  in  setting.  Colour- 
ing matters,  soluble  in  and  unaffected  by  magnesium 
chloride  solution,  may  be  added. — B.  B. 


Alid-ture  and  Process  for  Producing  Artificial  Marhle  and 
other  Stone  Imitations.  A.  Tvplt,  Munich,  Germany. 
Eng.  Pat.  13,080,  July  4,  1893.  ' 

100  PARTS  by  weight  of  magnesia  are  mixed  to  a  thin 
pulp  with  magnesium  chloride  solution  of  20" — 25^  B. 
20  parts  by  weight  of  zinc  oxide  and  .jO  parts  by  weight  of 
Carrara  marble  dust  are  incorporated,  the  mass  coloured  if 
desired,  and  cast  on  to  a  smooth  plate.  After  hardening, 
a  second  coat  of  50  parts  by  weight  of  magnesia,  10  of 
magnesium  chloride  solution,  and  25  of  sand  or  stone  is 
added,  and  when  this  is  set  the  composite  plate  is  removed 
and  washed  free  from  soluble  salts. — B.  B. 


X.-METALLURGY. 

The  E.rhihif  and  Processes  of  the  Canadian  Copper 
Company,  Chicago  E.vhibition.  1).  H.  Browne.  Eng. 
and  Mining  J.,  1893,  289—90. 

Ir  will  be  noticed  that  the  nickel  occurs  as  pyrrhotite  and 
the  copper  as  chalcopyrite,  both  forming  a  breccia  or  con- 
glomerate in  a  matrix  of  black  diorlte.  The  peculiar  value 
of  the  diorite  as  flux  in  the  smelting  will  be  noted.  It  is 
doubtful  whether  any  exact  miaeralogical  combination  of 
nickel  can  be  found  in  the  Sudbury  ores,  a  long  experience 
having  shown  that  no  two  samples  of  picked  ore  carry  the 
same  percentage  of  nickel.  The  general  concensus  of 
opinion  is  that  the  nickel  ore  is  simply  a  pyrrhotite  in  which 
nickel  replaces  iron  in  irregular  amounts. 

From  the  mines  the  ore  is  hoisted  to  rockhouses  where  it 
is  roughly  sorted,  the  rock  being  wheeled  to  a  "  dump  "  and 


the  distinctively  nickel  ore  or  copper  ore  baiiig  j)iled  at 
either  side.  A  iJiake  crusher  breaks  the  ore  and  allows  it 
to  fall  through  revolving  screens,  the  coarse  ore  passing  a 
4-in.,  the  mediuiu  or  raggings  a  1, '-in.  and  the  fine  ore  a 
:^-in.  opening.  The  raggings  and  fine  ore  pass  direct  to 
their  resptctive  bins,  while  the  coarse  ore  falls  from  the 
screens  on  washing  tables.  It  is  here  pissed  under  a  spray 
of  \yater,  and  while  being  carried  onward  by  the  jerking 
motion  of  the  tables,  is  rai>idly  sorted  by  boys,  who  pick 
out  any  pieces  in  which  nickel  or  copper  seems  to  pre- 
dominate, throwing  these  into  respective  bins,  while  the 
average  mixed  ore  falls  from  the  end  of  the  tables  into  a 
larger  hopper. 

Samples  of  the  ore  from  the  three  mines  graded  to  coarse, 
raggings,  and  hues  are  shown  in  the  show-case  to  the  right 
as  you  enter  the  Ontario  booth,  while  to  the  left  samples^of 
picked  copper  and  i)icked  nickel  ore  may  be  seen.  Analysis 
of  an  average  month's  output  from  the  three  mines,  and 
comparison  with  the  picked  nickel  and  picked  copper  ores 
will  be  found  interestiug. 


Copper  Cliff. 


Evans. 


Stobie. 


Silica ,  13'4l 

Iron .39(>2 

Stdpluir j  23"2j 

Copppr 4-.31 

Xiekel .^  •  .>7 

Alumina 4'tf) 

Lime 2"2S 

Magnesia !  O'Jto 

Phosphorus 0015 

Manganese I  0"0!» 

Moisture ;  0"I5 

I 

Total I  00-57.5 


24-55 

12-50 

.35-18 

47-25 

18-27 

25- 20 

1-4.3 

1-92 

.3-74 

2-.3e 

S-02 

3 -.30 

2-OG 

1-48 

1-67 

0-80 

0  01 

0-018 

0  08 

0-09 

0-07 

0-09 

95068 


As  the  iron  is  in  part  combined  as  silicate,  part  as 
pyrrhotite,  and  part  as  chalcopyrite,  the  balance  of  the 
analysis  represents  oxj-gen. 

A  month's  output  from  the  Evan's  mine  shows  the  results 
obtained  by  sorting  the  ore. 


Copper. 


Nickel. 


f;  Coarse . 


Evan's  mine,  regular  run^     r  o-o-- 
mixed  ore Kagsmgs 

I .  Fines 

f '  Coarse 

Evan's  mine.pickcd  nickel  I  I  t, 
ore i  I  Raggings 

I    Fines  . . . . , 
f   Coarse  . . . . 

Evan's  mine,  picked  cop-^     Wo<,„;r-o-vi 
per  ore '     xvaDc<"cS  ■ 


l^    Fines. 


1-C2 

3-45 

2-99 

3-9() 

3-78 

5-04 

0-5S 

5-13 

1-14 

4-87 

1-36 

6-64 

11-74 

1-80 

11-15 

2-46 

13-45 

3-35 

The  ore  is  now  taken  to  the  roast  yard,  in  which  space  is 
provided  for  roasting  about  a  quarter  of  a  million  tons  of 
ore  per  year.  The  company  has  usually  about  50,000  or 
60,000  tons  of  roasted  ore  on  hand  ahead  of  the  smelters.  On 
the  roast  yard  as  shown  by  a  photograph  in  the  exhibit,  the 
coarse  ore  is  piled  to  a  height  of  5  or  6  ft.  on  an  18-in.  bed 
of  cordwood  ;  it  is  then  covered  with  a  layer  of  rauginors,  and 
finally  topped  and  banked  at  the  sides  with  G  or  8  in.  of 
fines.  The  piles  hold  from  600  to  1,800  tons  of  ore.  Each 
roast  heap  burns  from  6  to  10  weeks,  during  which  operation 
the  sulphur  is  lowered  to  about  7  per  cent.,  the  iron  is  in 
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large  part  oxidized,  and  the  diorite  is  thoroughly  disinte-  | 
grated  by  the  swelling  and  oxidation  of  the  ore.  Samples  [ 
of  roasted  ore  are  shown  in  t)\e  left-hand  cases. 

After  the  ore  is  thorouglily  roasted  it  is  taken  to  the 
smelters.  These  have  been  so  often  described  that  it  will  \ 
suffice  to  say  that  the  furnaces  are  of  the  Herreschoff  [ 
pattern,  of  boiler  iron,  water  jacketed,  about  9  ft.  in  heiirht 
to  charging  door,  of  oval  section  6  ft.  6  in.  by  3  ft.  3  in., 
Avith  2  in.  water  space,  and  provided  with  an  exterior,  brick- 
lined,  water-cooled  forehearth  or  well.  The  capacity  of 
each  furnace  is  about  125  tous  of  ore  or  15  tons  of  matte  in 
24-  hours,  two  furnaces  being  always  in  operation.  The  ! 
matte  is  tapped  into  cast-iron  conical  matte  pots,  in  which  it 
is  allowed  to  cool.  The  slag  runs  continuously  over  a  slag 
lip  at  the  top  of  the  well,  and  during  the  winter  is  wheeled 
away  in  pots  similar  to  those  used  for  matte.  In  summer 
the  slag  is  allowed  to  flow  continuously  from  the  well 
through  an  opening  in  the  floor,  where  a  powerful  jet  of 
water  granulates  it  and  carries  it  to  the  dump — a  system 
devised  by  Mr.  James  McArthur,  the  general  manager  of 
the  companj'. 

The  process  of  smelting  is  very  economical,  the  ore 
furnishing  in  itself  the  exact  ingredients  necessarj-  for 
fluxing  ;  so  that  by  skilful  mixture  of  the  ores  the  company 
has  never  been  obliged  to  put  a  pound  of  extraneous  flux 
into  their  furnaces.  About  15  per  cent,  of  Connellsvilie 
coke  is  used  to  reduce  the  ore  to  matte,  or,  in  other  words, 
one  pound  of  coke  aakes  one  pound  of  cupola  matte.  The 
average  grade  of  matte  will  j'ield  the  following  results  : — 
Copper,  20  to  25  per  cent.  ;  nickel,  18  to  23  per  cent. ;  iron. 
25  to  35  per  cent. ;  sulphur,  20  to  30  per  cent.  From  picked 
ore  cupola  matte  is  sometimes  made  as  high  as  52  per  cent. 
of  nickel ;  the  grade  is  varied  to  suit  the  consumer,  some 
desiring  high  copper  and  low  nickel,  and  some  low  copper 
and  high  nickel.  Anj'  desired  proportion  of  copper  and 
nickel  can  be  made  from  selected  ores. 

It  is  interesting  to  note  that  as  the  mines  deepen  the  ore 
changes  in  character,  from  a  distinctively  copper  ore  at  the 
surface  to  a  distinctively  nickel  ore  on  the  lower  levels. 
Copper  Cliff  mine,  for  example,  produced  on  the  first  level 
a  chalcopyrite,  in  which  the  nickel  was  found  by  accident 
after  large  shipments  had  been  made  of  the  ore  as  a  copper 
ore  alone.  On  the  fourth  and  fifth  levels  the  ore  contained 
about  4  per  cent,  of  copper  and  4-5  per  cent,  of  nickel, 
while  on  the  seventh  level  many  slopes  show  an  average  of 
0'5per  cent,  of  copper  to  8  and  10  per  cent,  of  nickel. 
As  these  levels  are  opened  the  cupola  matte  will  be  raised 
thereby  to  25  or  30  per  cent,  of  nickel. 

The  next  step  in  the  treatment  is  the  refining  of  cupola 
matte.  At  the  Canadian  Copper  Company's  refinery  at 
Sudbury,  the  matte,  after  remelting  in  cupolas,  is  run  into 
Bessemer  converters,  similar  to  those  used  in  the  refining 
of  copper.  There  are  three  converters  in  the  refinery,  one 
being  always  in  use,  while  a  second  is  being  relined  and  a 
third  is  in  readiness  for  a  charge.  The  capacitj-  of  the 
Bessemer  plant  is  about  25  tons  of  cupola  matte  supplietl  or 
15  tons  of  Bessemer  matte  produ(;ed  in  24  hours.  In  the 
converters  the  iron  is  almost  entirely  removed,  the  sulphur 
lowered  to  from  5  to  15  percent.,  and  the  copper  and  nickel 
raised  to  about  45  and  40  per  cent,  respectively.  As  there 
are  none  of  the  usual  flame  reactions  to  guide  the  operation, 
the  point  at  which  to  stop  the  blowing,  after  the  iron  has 
been  removed  and  before  the  nickel  h?.s  commenced  to  slag 
in  undue  amounts  is  one  in  which  the  skill  of  the  furnace 
manager  is  best  shown.  As  the  converter  slags  rareh-  show 
over  2  percent,  of  copper  and  3' 5  per  cent,  of  nickel,  and 
as  the  ratio  of  copper  to  nickel  in  thesupply  is  about  23  to 
20  and  in  the  product  about  43  to  39,  sufficient  proof  is 
given  of  the  skill  and  judgment  needed  and  practised  in  the 
Bessemer  concentration  of  such  an  easily  oxidizable  metal 
as  nickel.  Ail  converter  slags  are  returned  to  the  cupolas 
for  remelting. 

For  convenience  in  handling,  the  converter  matte  is  cast 
in  slabs  of  3  ft.  square  and  about  3  in.  thick,  weighing  about 
1,500  lb.  each.  These  slabs  are  lifted  on  the  bougies  by 
hydraulic  cranes,  which  rerve  for  handling  the  converters. 
A  sample  of  Bessemer  matte  is  shown  in  the  leit-hand  show 
case.     A  fair  average  analysis  of  this  is  :— Copper,  43' 36  ; 


nickel,  39'96  ;  iron,  O'S  ;  sulphur,  13-76;  silver,  7  oz.  per 
ton;  gold,  O'l  to  02  oz.  per  ton;  platinum  0'5  oz.  per 
ton. 

After  Bessemeriziug  the  matte,  the  process  branches  into 
two  distinct  parts.  P^or  the  manufacture  of  copper-nickel 
alloys  for  use  in  German  silver,  the  Bessemer  matte,  after 
roasting  to  remove  all  the  sulphur,  can  be  reduced  direct  to 
alloy,  either  by  charcoal  or  by  reducing  gases.  A  refined 
copper-nickel  alloy  containing  50  per  cent,  of  copper  anit 
49  per  cent,  of  nickel,  with  verj-  small  amounts  of  iron,  silicon, 
and  carbon,  is  produced  direct  from  Bessemer  matte.  The 
economy  to  German  silver  manufacturers  of  purchasing  a 
ready-made  alloy,  which  melts  at  a  low  heat  and  requires 
simple  addition  of  zinc,  instead  of  buying  the  nickel  and 
copper  separately,  is  patent  to  any  one.  Samples  of  copper- 
nickel  shot,  bars,  and  ingots  are  shown.  It  will  be  noticed 
that  this  alloy,  "  50-50,"  as  it  is  called,  is  almost  undistm- 
guishable  from  pure  nickel.  As  its  cost  is  much  less  than 
nickel,  and  its  melting  point  nmch  lower,  and  as  it  can  be 
cast  solid  in  any  form  desired,  and  furnishes  a  casting  which 
works  easily  in  the  lathe  or  planer,  yielding  a  silvery- white 
surface  unchanged  by  air  or  moisture,  this  alloy  is 
destined  to  have  a  large  use  in  all  hardware  specialities 
where  brass  or  nickel-plated  iron  is  at  present  used.  For 
the  new  bullet-casings  now  used  in  various  British  and 
continental  rifles,  a  special  alloy  of  80  per  cent,  copper  and 
20  per  cent,  nickel  is  made. 

The  separation  of  nickel  from  copper  is  a  process  which 
has  always  been  kept  more  or  less  of  a  trade  secret,  and  for 
this  reason  the  steps  in  the  production  of  nickel  oxide  from 
Bessemerized  matte  are  not  shown.*  Heretofore  the  usual 
process  employed  for  the  production  of  nickel  from  its 
oxide  has  been  the  direct  reduction  of  this  oxide,  either 
loose  or  pressed  into  cubes,  with  charcoal  in  crucibles.  This 
yields  a  product,  which  in  the  case  of  cube  nickel  is  not 
strictly  a  homogeneous  metal,  but  a  loose  sponge  of  metallic 
particles  which  retain  all  the  impurities  contained  in  the 
oxide,  plus  from  ^  to  2  per  cent,  of  carbon.  The  metal 
produced  by  the  Canadian  Copper  Company  in  their  refinery, 
near  Cleveland,  O.,  is,  however,  a  solid  metal,  having  been 
melted  direct  fiom  the  oxide  and  the  carbon  and  silicon 
entirely  removed.  By  direct  melting  alone  can  a  metal 
free  from  carbon  be  produced.  The  casting  of  4,500  lb.  of 
nickel,  which  forms  the  capstone  of  the  exhibit,  was  made 
at  the  Cleveland  works.  Its  purity  is  shown  by  the 
presence  of  blow  holes  at  the  surface.  Its  composition 
is  as  follows  :—Ni,  98-78;  Fe,  0-301;  S,  0-068;  Cu,  0-76; 
Si,  0-19;  Carbon,  00;  Tin,  00.  It  is  usual  in  nickel 
casting  to  add  a  small  quantity  of  magnesium  or  aluminium 
to  make  a  solid  surface,  but  in  this  case  it  was  not  desirable 
to  spoil  an  ingot  already  pure  by  the  introduction  of  any 
foreign  element  whatever,  so  the  casting  has  been  left  as  it 
came  from  the  mould. 

The  adaptabilitv'  of  pure  nickel  to  solid  castings  is  shown 
by  the  group  of  nickel  anodes  exhibited  and  by  the  letters 
forming  the  words  "  the  Canadian  Copper  Company  "  in 
the  front  and  rear  cases.  These  letters  are  cast  from  pure 
nickel,  the  surfaces  afterwards  planed  and  polished.  The 
anodes  are  i)articularly  noticeable  for  their  solidity  and 
purity. 

There  are  exhibited  a  sample  of  Vermillion  platinum  sand, 
and  a  tube  containing  about   100  grms.  of   sperr^lite  or 
arsenide  of  platinum— this  is  believed   to   be   the  largest 
amount  of  this  unique  mineral  ever  exhibited.     It  occurs 
in  the  surface  sand  at  the  Vermillion  mine,  on  property 
owned  by  the   Canadian  Copper  Company.     The  ore  from      J 
the  Vermillion  mine  will  average  17-40   copper  and   16-80      I 
nickel  and  contaius  9  oz.  of  platinum  per  ton.     The  yellow       " 
surface  sand,  which  is  a  product   of  the  decomposition  of 
the  underlying  ore,  coutains  15' 75  oz.  platinum  per  ton. 

All   the   matters    produced    by   the    Canadian    Copper 

Company    contain    small    amounts    of    silver,    gold,    and 

j   platinum.      In   electric   refining   of    the   Bessemer   mattes 

comparatively  large  amounts  of  precious  metals  are  found 

in  the  slimes  or  residues  in  the  electric  baths. 


*  Th?y  liave,  however,  been  described  in  "The  Mineral  Industry" 
by  ^[r.  Robert  M.  Thompson,  president  of  the  Orford  Copper  Com- 
pany, \\  here  this  work  is  carried  on. 
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In  connection  with  this  subject  of  nickel  a  study  should 
t)c  made  of  the  nickel  steel  armour  plate  and  test  bars 
shown  by  tlie  Hctlilulu'iii  Iron  ('oni])iiiiy  in  the  'l'r:ui>;[)ort:i- 
tion  Hiiildinf;.  This  niati'rial  was  made  from  nickel  su])plied 
by  the  Canadian  Copper  Company.  The  remarkable  tensile 
strength  and  ductility  of  nickel  steel,  as  shown  by  the  test 
bars  and  the  wonderiiil  behaviour  of  the  nickel  steel  armour 
plate  under  shot  tests,  are  witness  of  the  valuable  (jualities 
conferred  upon  steel  by  the  addition  of  a  few  per  cent,  of 
nickel.  In  Krupp's  exhibit  comparison  of  nickel  steel 
armour  pliitc  with  ordinary  steel  is  afforded  by  two  plates 


which  have  been  subjected  to  nearly  the  same  test.    The 

ordinary  compound  armour  is  shattered  in  many  directions, 
while  the  nickel  steel  seems  to  flow  under  the  impact  of 
shot,  almost  as  copper  does  under  a  punch,  without  the 
slightest  crack  or  fracture. 

The  following  tests  made  on  nickel  steels,  together  with 
the  report  of  the  Hethlehcm  Iron  Company  by  Air.  Maunsel 
White,  in  charge  of  the  Ik-thlehem  Iron  Company's 
Chicago  exhibit,  will  corroborate  the  above  claims  of  nickel 
steel : — 


Dimensions  of 
Specimen. 

Test  per  Sq.  In. 



Specimen  from 

Tensile 
Strength. 

Elastic 
limit. 

Expansion. 

Contrac- 
tion. 

Eeniarks. 

Size. 

Length. 

3}  percent,  nickel  stiHjl  .— 

625 

4 

276,800 
246,595 

•• 

Percent. 
2-75 
4*25 

Per  Cent. 
c-0 

Special  treatment 

Forged  from  6  in.  ingot  to 
i  in.  diameter  with  coni- 
cal heads  for  holding. 

IJ  in.  round  rolled  bar  . 

5(!1 

4 

105,300 
142,800 
143,200 
117,600 
119,-200 
91,600 
91,200 
85,200 
86,000 

74,000 
74,000 
64,000 
65,000 
51,00D 
51,000 
53,000 
48,000 

19-25 
13 -0 
12-32 
170 

itrwj 

22 -25 
21-62 
21-82 
21-25 

55-0 
28-2 
27-6 
46-0 
42-1 
53-2 
53-4 
49-5 
47-4 

Annealed 

Showing  the  efTect  of  vary- 
ing carbon. 

27  per  cent,  n'okel  steel  :— 
li  iu.  square  bar  rolled. 

708 

8 

115,464 
112,600 

51,820 
60,000 

36  25 

.37-87 

66  23 
62-82 

• 

„ 

102,010 

39,180 

41-37 

69-59 

Annealed 

Rolled  down    from  14  in. 

„ 

„ 

102,510 

40,200 

4^4-00 

68-34 

„        

in^ot  to  H  in.  square 
billet  and  turned  to  size. 

1  in.  round  bur  rolled  . . 

500 

2 

114,590 
115,610 

56,020 
59,080 

47-25 

45-25 

68-4 
62-3 

.. 

>. 

" 

105,-240 
106,780 

45,170 
45,170 

49-65 
55*50 

72-8 
63-6 

Annealed 

Rolled  down  from  14  in. 
itiiiot  to  1  in.  round  and 
turned  to  size. 

Among  the  steel  alloy?  that  of  nickel  has  shown  itself  to 
■be  possessed  of  some  exceedingly  valuable  properties,  these 
are,  resistance  to  cracking,  high  elastic  limit,  and  homo- 
geneity. Eesistance  to  cracking,  a  property  to  which  the 
name  of  nonfissibility  has  been  given,  is  shown  more 
remarkably  as  the  percentage  of  nickel  increases.  Bars  of 
27  per  cent,  nickel  shown  in  the  exhibit  of  the  Bethlehem 
Iron  Company,  of  South  Bethlehem,  Pa.,  at  the  Columbian 
Exposition,  illustrate  this  property.  The  1^  iu.  square  bar 
has  been  nicked  5  in.  deep  and  bent  double  on  itself  without 
further  fracture  than  the  splintering  off,  as  it  were,  of  the 
nickel  portion.  Sudden  failure  or  rupture  of  this  steel 
would  be  impossible  ;  it  seems  to  possess  the  toughness  of 
rawhide  with  the  strength  of  steel.  With  this  percentage 
of  nickel  the  steel  is  practically  non-corrodible  and  non- 
magnetic. The  resistance  to  cracking  shown  by  the  lower 
percentages  of  nickel  hr.s  been  best  illustrated  in  the  many 
trials  of  nickel-  steel  armour. 

The  elastic  limit  rises  in  a  very  marked  degree  with  the 
■addition  of  about  3  per  cent,  of  nickel,  the  other  physical 
properties  of  the  steel  remaining  unchanged  or  perhaps 
slightly  increased. 

In  such  places  (shafts,  axles,  &c.)  where  failure  is  the 
result  of  the  fatigue  of  the  metal  this  higher  elastic  limit  of 
nickel  steel  will  tend  to  prolong  indefinitely  the  life  of  the 
piece  and  at  the  same  time,  through  its  superior  toughness, 
offer  greater  resistance  to  the  sudden  strains  of  shock.  In 
lines   of   shafting   this   increased    stiffness    will   materiallv 


assist  in  maintaining  true  alignment.  The  greater  homo- 
geneit3'  of  nickel  steel  is  due  to  the  tendency  of  nickel  to 
check  segration. 


The  Ttcessler-Edelmann  Process  of  Desilrerising  Lead 
tcith  Aluminium  and  Zinc.  Eng.  and  Mining  J.  1893, 
24.5. 

In  the  process  for  desilverising  lead  by  spelter  there  is 
obtained  desilverised  lead  with  about  0-6  per  cent,  of 
zinc  on  the  one  part  and  a  mixture  of  lead  with  zinc  and 
silver  intermixed  with  oxides  of  zinc  and  lead,  the  so-called 
zinc-scum,  on  the  other.  By  smelting  this  scum,  only  a 
part  of  the  lead  is  removed,  whilst  a  great  deal  of  it 
remains  in  the  zinc-scum  with  the  oxides  of  zinc  and 
lead,  whence  it  cannot  be  removed  by  liquation  even  at 
red-heat.  The  oxides  prevent  the  metallic  particles  from 
collecting  and  from  liquating  out  of  the  mass  ;  a  complete 
separation  of  lead  from  the  zinc-silver  alloy  is  therefore 
not  obtainable.  For  working  up  this  oxidised  product 
containing  zinc-silver  with  some  lead,  the  "rich-scum" 
distillation  has  been  used  at  most  refining  works.  The 
result  is  a  concentrated  silver-lead  for  cupellation.  The 
litharge  must  be  reduced  and  the  refined  lead  returned 
anew  to  the  desilverising  process. 

The  old  process,  therefore,  comprises  the  following 
operations: — 1.  Softening  of  the  base  bullion;  2.  De- 
silverising the  lead  by  a  repeated  addition  of  spelter  and 
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cooling  the  lead  in  the  kettle  from  two  to  six  times.  The 
number  of  these  operations  depends  on  the  contents  of 
silver  and  of  some  impurities  remaining  in  the  lead  ;  3. 
Liquation  of  the  zinc-scum  ;  4.  Distillation  of  the  con- 
centrated zinc-scum ;  5.  Cupellation  of  silver-lead ;  G. 
Eeviving  the  litharge  and  other  products  of  cupellation. 
7.  Desilverising  the  lead  obtained  bj  the  reviving  process. 

The  new  Koessler-Edelmann  process  being  based  upon 
the  use  of  an  alloy  of  zinc  and  aluminium  for  the  desilverita- 
tion  of  lead  offers,  it  is  claimed,  considerable  advantages 
over  the  old  process  with  oadiuary  zinc.  The  quantity  of 
aluminium  required  does  not  exceed  0  •  5  per  cent,  of  the 
spelter  applied.  Tins  alloy  is  very  little  disposed  to 
oxidation  and  retains  its  bright  metallic  surface  even  at 
red  heat.  The  lead  treated  with  such  an  alloy  of  aluminium- 
zinc  remains  likewise  nearly  completely  bright  on  the 
surface.  Lead  rich  in  silver  requires,  of  course,  more 
spelter  than  lead  poor  therein;  the  quantity  of  spelter  which 
dissolves  in  the  lead  rises  with  the  temperature  of  the  latter. 
Hitherto  the  temperature  of  the  lead  had  to  be  kept 
as  low  as  possible  in  order  to  restrict  losses  by  oxidation. 
As  the  addition  of  the  aluminium  alloy  nearly  prevents 
oxidation  the  temperature  may  be  raised  as  far  as  required 
without  harm.  It  is,  therefore,  possible  to  saturate  the 
silver-lead  at  one  operation  with  the  quantity  required  for 
extraction  of  the  total  contents  in  silver,  separating  the 
alloy  of  silver  and  zinc  with  some  lead  upon  subsequent 
cooling  of  the  kettle. 

While  hitherto  for  the  desilverisatlon  of  lead  with  0  •  .5  or 
1  per  cent,  of  silver  four  to  six  additions  of  spelter  weie 
required,  such  lead  can  be  desilverised  at  one  operation 
down  to  0' 0004  per  cent,  of  silver.  This  means  a  saving 
of  labour  of  about  50  per  cent,  on  one  hand  and  an  increase 
of  capacity  of  the  plant  of  50  per  cent,  on  the  other. 
No  modification  of  the  ordinary  plant  is  required  for  the 
process.  The  main  advantage,  however,  is  neither  the 
saving  of  labour  nor  the  increase  of  capacity  of  the 
plant,  but  the  fact  that  the  greatest  part  of  the  silver  is 
collected  in  an  alloy  instead  of  in  a  mixture  of  oxides, 
from  which  it  can  be  extracted  only  with  considerable 
losses.  The  alloy  of  zinc-silver  with  lead,  obtained  by 
desilverising  silver-lead  with  aluminium-zinc  alloy  is  free 
of  oxides,  and  therefore  it  can  easily  be  delivered  from  a 
surplus  of  lead  by  liquation,  by  which  operation  an  alloy 
is  obtained  containing  about  20  to  40  percent,  of  silver,  3  to 
4  per  cent,  of  lead,  1  •  5  to  2  per  cent,  of  copper,  and  76"  5  to 
54  per  cent,  of  zinc,  with  small  quantities  of  Al,  Fe,  As,  Sb, 
and  separating  as  a  homogeneous  and  liquid  mass  from  the 
lead,  which  latter  is  to  be  returned  to  the  process. 

This  alloy  is  ladled  at  once  into  moulds,  and  then  cast 
into  anode  plates  for  electrolysis.  The  electrolytic  zinc  is 
very  pure ;  it  consists  of  an  average  of  0-0099  per  cent. 
Fe;  0'0114  per  cent.  Cu ;  0-0341  per  cent.  Pb  ;  traces  of 
Ag,  As,  and  Sb ;  99-9446  per  cent.  Zn.  This  exceedingly 
pure  metal  commands,  of  course,  a  price  much  superior  to 
that  of  ordinary  spelter.  The  costs  of  the  electrolysis  are 
nearly  covered  by  the  higher  value  of  the  electrolytic  zinc. 
The  remainder  of  the  anodes  forms  a  slime  rich  in  silver  ; 
it  consists  on  an  average  of  80  to  74  percent,  of  Ag;  10  to 
12  percent,  of  Pb;  1-5  to  5  per  cent,  of  Cu  ;  0-2  to  0-5  per 
cent,  of  Zn,  along  with  a  certain  proportion  of  As,  Sb,  and 
Fe  as  impurities.     It  is  melted  to  fine  silver. 

From  the  description  it  is  evident  that  cupellation  is 
not  needed.  In  place  of  it  a  short  fining  process  on  the 
test  of  the  silver-slimes  is  substituted.  As  hardly  any 
litharge  and  hearth  is  to  be  treated  in  the  smelting  furnaces, 
the  losses  of  metal  unavoidable  there,  are  prevented.  The 
quantity  of  lead  to  be  desilverised  is  reduced,  and  a  large 
yield  of  lead  obtained  at  the  first  operation. 


Segregation  in  Ingots  of  Iron  and  Steel.  Paper  read 
before  the  International  Engineering  Congress  in  Chicago. 
Eng.  and  Mining  J.  1893,  244.     A.  Pourcel. 

The  phenomena  of  liquation  in  steel  or  iron  ingots  of  all 
sizes,  but  naturally  to  greatest  extent  in  the  heaviest  ingots, 
have  been  noticed  ever  since  the  commencement  on  a  large 
scale  of  the  Bessemer  and  open-hearth  manufactures  ;  but 


they  have  been  studied  with  care  during  the  last  few  years 
only.  The  English  and  the  Americans  were  the  first  to 
publish  the  results  of  investigation  upon  phenomena  of 
this  class,  to  which  they  have  given  the  name  of 
"segregation." 

According  to  Tchernoff  (with  whom  this  question  -svas 
discussed  at  length  in  1878,  in  connection  with  the  cast  steel 
platesof  large  dimensions  designed  for  the  Italian  fleet,  which 
were  shown  to  him  at  Terre-Noire),  Kalakoutsky  calletl 
attention  in  18GG  to  the  lack  of  homogeneity  in  Bessemer 
ingots,  especially  when  cast  in  sand.  But  the  author's  atten- 
tion has  been  called  to  the  phenomena  of  liquation  in 
1868  by  a  somewhat  surprising  fact  which  appeared  in> 
almost  every  one  of  a  number  of  steel-rail  ingots  coming 
from  the  works  of  Messr.*.  Pierre  and  Emile  Martin  at 
Sireuil,  to  be  rolled  at  Terre-Noire.  In  the  heating  or  it* 
the  first  groove  of  the  rolls,  a  slice  of  from  6  to  10  cm. 
(2-4  to  3-9  ins.)  separated  itself  from  the  head  of  each 
ingot,  v^s  a  general  consequence,  the  section  of  rail  coming^ 
from  the  upper  part  of  the  ingot  was  weak,  while  the 
section  from  the  bottom  of  the  ingot  endured  admirably  the 
tests  required  by  the  railway.  These  observations  led  the 
author's  firm  to  adopt  at  Terre-Noire  in  1870  a  special  treat- 
ment for  Bessemer  ingots  intended  to  be  forged  into  cannon. 
The  metal  was  poured  into  a  cast-iron  ingot  mould  of  hexa- 
gonal section  and  truncated  pyramidal  form  and  very  thick 
walls,  surmounted  by  a  mould  of  heated  sand.  Thus,  besides- 
the  weight  of  the  metal  required  for  the  cannon-ingot,  there 
was  poured  an  additional  weight  half  as  great  in  an  envelope- 
previously  brought  to  red  heat  in  order  to  preserve  its- 
fluidity  as  long  as  possible  after  the  solidification  of  the- 
mass  contained  in  the  ingot-mould.  This  arrangement  was- 
always  used  at  Terre-Noire  in  casting  ingots  of  all  weights- 
for  shaft  forgings.  It  is  evident  that  this  does  not  absolutely 
avoid  the  partial  liquations  which  takes  place  in  the  centre 
of  the  ingot,  principally  in  the  zones  nearest  to  the  part 
cast  in  sand,  and  serving  as  sinking  heads  ;  but  this  is  an 
inconvenience  without  consequence  for  cannon,  and  of 
little  importance  for  forge-shafts  ;  since  in  the  first  case  the 
non-homogenous  material  disappears  in  the  boring  of  the 
piece ;  and,  in  the  second  case,  finds  itself  in  the  region  of 
the  neutral  fibers  of  the  solid.  The  accident  which  occurred 
to  the  boilers  of  the  "  Livadia"  gave  rise  to  very  lively 
discussion  in  England  upon  the  causes  of  the  lack  of 
homogeneity  in  steel  boiler  plates.  The  specifications  at 
that  time  adopted  for  boiler-plates  could  seldom  be  met  by 
one  plate  in  ten,  so  that,  as  a  general  rule,  it  was  arranged 
to  take  the  tensile  test-pieces  from  the  upper  part  of  the 
plate  and  the  tests  for  quenching  from  the  lower  part.  It 
has  been  attempted  to  attribute  to  blow -holes,  as  principal 
cause,  the  defects  observed  in  forged  or  rolled  pieces,  such- 
as  rails  or  plates  of  hard  or  soft  steel,  but  principally  soft 
steel. 

M.  Pourcel  gives  a  number  of  instances  showing  great 
deviations  in  the  composition  of  steel  plates  and  ingots. 
The  tables  appended  show  some  physical  tests  and  chemical 
analyses  of  plates,  and  illustrating  the  differences  in  various 
portions  of  a  plate.  There  seems  to  be  no  absolute  rule  by 
which  the  order  of  liquation  or  the  results  to  be  obtained 
can  be  determined.  A'arious  methods  have  been  tried,  but 
with  very  different  results  in  different  cases. 

In  his  opinion,  the  in.iurious  consequences  of  segregatioD 
must  be  suppressed  by  reducing,  as  far  as  possible,  the 
elements  subject  to  liquation.  Upon  the  basic  or  neutral 
open-hearth,  and  starting  with  an  initial  bath  of  approxi- 
mately pure  materials,  it  is  easy  to  obtain  a  metal  containing 
not  more  than  0-1  per  cent,  of  carbon;  0-02  phosphorus- 
and  traces  of  sulphur,  with  0  •  10  of  manganese.  By  adding 
0-1  per  cent,  of  aluminium,  the  metal  can  be  cast  quietly, 
and  without  altering  its  composition.  Consequentiy,  if 
from  an  ingot  so  cast  and  destined  for  boiler-plate,  one- 
fourth  to  one-third  of  the  upper  part  (in  which  the  carboo 
and  phosphorus  may  reach  respectively  0-12  and  0-03,  for 
example)  be  cut  off,  the  remainder  will  be  a  block  of 
approximately  perfect  homogeneity.  Operating  in  this 
way,  he  has  obtained,  in  a  large  establishment  in  the  north- 
east of  England,  ingots  from  2  to  3  tons,  18  ins.  square, 
which,  being  first  treated  by  the  hydraulic  press,  and 
subsequently  rolled  into  billets,  were  utilised  almost  without 
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.\i'rKM>i\   I. 
I'liysit'Ai.  Tests. 


Ordinary  Soft  Martin  Steel  Plate,  14  mm.  (0'50  in.)  thick. 

Boiler  Plate,  Martin  Steel,  17  mm.  (0*08  in.)  thick. 

■yo.  of 

ElonKation 

I'er  Cent,  in 

2C0mm.  (8  in.). 

Resistance 
1    in  Kilns,  per 
'       sq.  lum.t 

llamurks  on  I'racliuT,  iVc. 

-No.  of 
Test. 

1 

2 
3 

Elongation 

Percent,  in 

200mm.  (Sin.). 

Rojii  stance 

in  Kilos,  per 

sq.  mm.t 

Lenglli-   t'ross- 
wise.       wise. 

Remarks  on  Fracture,  &c. 

Test. 

Li'iiKth-    Cross- 
wisp.       wise. 

1 

Lenstth-   Cross- 
^    wise.       wise. 

45-3 

4-1-9 
45-0 

Length- 
wise. 

Cross- 
wise. 

19-5 
21  5 

1 
2, 

*  * 

160 
17-0 
170 

Gi-annlir;  lai-frc  ll:i\v  ^ 
in  ('('Hire. 

Finely trrannlar;  lliw 
at  one  corner. 

■■ 

43-0 

Incgular;         many  ~l 
hirgc  white  lines. 

1 

4 

5 

18-5 

18-() 

46o 

43-G 

Finely        frranular ; 
serious  flaw  on  one 
edge. 

4 

5 

2J-0 

22  0 

4fS 

13 -5 

"             1 

1 
1 

•0 

13  0 

47-2 

•• 

Finely         (jranular ; 
.serious  flaw  on  one 
corner. 

_ 

G 

100 

47-3 

Irregular;  half-grain     j     . 
]r>lf-fiber;     centre  1   5 
hurd.                          1    £, 

7 

20-0 

1 

Normal ;  central  part 
appears  very  hard. 

f-i 

7 

it;-o 

4-15 

Irregular;  two  strong       =, 
white  lines.                   .~ 

;s 

230 

41-2 

Beautiful     necking; 
some  blow-holes. 

8 

23-0 

..       1    42-5 

Fine  white  lires.         [ 

10 

•• 

21-0 
22  "5 

47-2 
41-7 

Piped ;    some     hard 
spots  in  centre. 

Normal;    fine  white 

9 

10 

17-.5 
24-5 

^ , 

!.5'5 
43'G 

Piped. 

11 
12 

*13 

10-5 
If.j 

21-0 

n  0 

43-3 

43'2 

line. 

Piped ;    large    white 
lines. 

Coarsely     granular; 
serious  flaw  on  one 
edg<?.                          J 

Kormal. 

11 
12 

13 

lS-5 
11-5 

ISO 

43-2 

10-  7 

43 -9 

Many  white  lines  at 
centre.                        1 

LnrgG  flaw  in  centre  ; 
no  necking.                , 

Normal.                       ^ 

U 

.. 

2:3-. 3 

41-0 

jj 

11 

23-5 

U-G 

Fine  white  lines. 

l.j 

210   . 

. .       1    42-3 

1.5 

23-0 

irr 

Piped  ;    some  white 
poiuis. 

16 
17 
18 

17-5 
■  18-5 

23  0 

..         ;      4i-o 

13-(i 
4-i-O 

Piped ;    much  neck- 
ing. 

Piped ;    some    white 
lines. 

Piped ;  gi-anular  spot; 
several  large  white 
lines. 

S 

16 
17 
18 

25-0 
19-5 

23 -.5 

40-0 
41-4 

42-3 

"White  line    on    one 
edge. 

Normal ;  fine  impure 
lines. 

Many  impure  lines. 

1 

19* 

17-5 

•• 

44- G 

Normal ;  some  white 
lines. 

19 

130 

4C-9 

Hachure     of    white 
liries. 

20 
21 

20-0 

22-0 

44-9 

..       i     '12-0 

i 

Much  necking;  some  1 
blow-lioles. 

Normal ;  some  blow- 
holes. 

20 
21 

150 

27-0 

43-7 

40-1 

Normal ;     some    ira-  "•) 
pure  lines. 

22 

•• 

23-5 

40-7 

Much  necking ;  some 
blow-holes ;    slight 
flaw  at  centre. 

1 

22 

•• 

25-0 

•• 

30-4 

Piped.                             1  ^ 

»23 

•• 

22-5 

4T5 

Piped;    some   blow- 
holes. 

c; 

23 

•• 

18-0 

40-4 

Normal.                         ,-  >> 

•24 

•• 

2t0 

40-8 

Much  necking;  some 
blow-holes. 

24 

•• 

31-0 

38-7 

Piped.                             3 

2S 

23-0 

11-2 

3Iueh  necking;  frac- 
ture without  flaw. 

2.5 

23-5 

.38 -G 

" 

26 

21-0 

•• 

41-G 

Normal ;  large  while 
line  at  centre.          J 

2(J 

Aveiuge 

1 

21-0    1 

39-2 

•• 

Piped:   some    white  ( 
lines.                         J 

Average 

18-8 

20.9 

4ri 

4f0 

17-7    ' 

22-0 

42-8 

42-3 

1 

Planed. 


t  1  kilo,  per  sq.  mm.  =  1,422'3  lbs.  per  square  in. 


"waste  in  the   manufacture  of  wire  for  telegraphic  cables. 
Chrome-steel  has  already  been  tested  ;  and  when  to  a  pure   j 
metal,  like  boiler-metal,  0' 2  to  0'4  per  cent,  of  chromium   \ 
has  been  added,  homogeneous  blocks  have  been   obtained,  ' 
and  the  limit   of  elasticity  has  been  raised  notably  — up  to 
two-thirds  of  the  breaking  strain — without  sensibly  altering 
the  elongation.     In   the  direction   of  alloys   there  may  be 
found    various   advantageous    solutions    of    the   problems 


involved  in  the   manufacture  of  metals   ;loftined  for  civil 
constructions. 

As  a  final  conclusion  of  this  summary  survey,  atten- 
tion is  called  to  the  fact  that  tensile  tests  and  mechanical 
tests  in  general  may  determine  a  priori  the  intrinsic 
qualities  of  a  mass  of  fluid  metal,  but  not  those  of  a  solid 
metallic  block,  whether  before  or  after  work  has  been 
done  upon  it. 
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Appendix  II. 
Chemical  Analyses. 


Ordinary  soft  Martin  steel-plate,  11  mm. 
(0-56  in.)  thick. 

Remarks. 

! 

Boiler-plate  Martin  steel, 
thick. 

17  mm.  (0*68  in.) 

1 
Xo   ^     Pai-t.     , 

C. 

1 
Si.      ;     S. 

P. 

M..| 

No. 

Part. 

C.          Si. 

S. 

P. 

Mn. 

1    ' 

jMean  . .  ' 

1                            '             1 
0*260  '    0*056       0012  1  0-085  1 

1                                            1 

0*160 

1 

Mean  . , 

0*250 

0-032 

0*013 

0*080 

0*100 

./ 

Interior 

0*290       0*019 

0-083     0*109 

0*150 

2I 

Interior 

0*320 

0-096 

0*070 

0*077 

0-100 

'I 

Exterior 

0-250       0*100       0*025  j  0*057 

0*150 

'1 

1 

Exterior 

0-150  ' 

0*056 

0*030 

0*019 

0-100 

C    Interior 
5-1 
L    Exterior 

0*270       0*140       0*038  .  0*078 

0*150 

i 

Interioi' 

0  028 

0*0-23 

0*048     1 

0*065 

0*100 

0-240       0-028       0-020     0*060 

0*150 

Exterior 

0*210 

0*028 

0*022 

0*057 

0*100 

0       jlean  . . 

0-270       0-019 

0*038  j  3*093 

0*170 

6 

Mean . . 

0-280 

0*028 

0*058 

0*073 

0*100- 

(    Interior 
V.    Exterior 

0-270       0-0-28       0-040 

0*078 

0*150 

'[ 

Interior 

0*250 

0*065 

0*030 

0*067 

0-100 

0*263       0037       0*022 

0*065 

0*150 

Exterior 

0*'220  ; 

0*032 

0*020 

0*063 

0-100- 

(    Interior 
12  s 

C    Exterior 

0-270    {o'ilj    0*016 
0*220       0*065       0*022 

0*077 

0*150 

In   the   Table  on  the 

C 

Interior 

0*280 

0*032 

0*040 

0*078 

0*110 

0*062 

0-150 

left   (ordinary  steel) 
Nos.  1  to  8  inclusive 

n[ 

Exterior 

0*210 

0*046 

0*026 

0*065 

0*090- 

(    Interior  . 
C    Exterior 

0-260  Ko-fel],  0-026 

0*078 

0*160 

are  from  upper  part ; 

»( 

Interior 

0*240 

0*016 

0*042 

0*091 

0*100 

0-230  1     O'OJi       0*028 

0*060 

0*150 

12    to    19    inclusive 

t 

Exterior 

0*210 

0*0'46 

0*028 

0*060 

0*090- 

13       "jican  . . 

0*240  '    0*084 

0*035 

0*057 

0*160 

from  middle,  and  20 
to  26  inclusive  from 

15 

Mean  . . 

0*240 

0*028 

0*028 

0*065 

0*100 

r    Interior 

10  ' 

0*2.50       0-075 

0-030 

C*076 

0*160 

lower  end  of  plate. 

16| 

Interior 

0*250 

0-028 

0*038 

0*078 

0*100 

I 

Exterior  | 

0*230       0-028 

0*027 

0-068 

0*160 

I 

Exterior 

0*200 

0*04(5 

0*0-20 

0*049 

0*090 

^i 

Interior 
Exterior 

0-260  :{^^} 

0-230    [o'S 

0*054 
0*042 

0*073 
0*060 

0*180 
0*150 

Ill  the    Table  on   the 
right    (boiler   T>late) 
Nos.  1  to  12  inclusive 

"{ 

Interior 
Exterior 

0*250 
0*200 

Trice. 
0*019 

0024 
0*022 

0*070 
0*017 

0*110 

0-100 

19 

3Iean  .. 

0*260       0*170 

0*048 

0*085 

0*150 

are  from  upper  part ; 

18^ 
18-^ 

Interior 

0*240 

0*019 

0*028 

0*117 

0*110 

20^ 

Interior 

0*-200       0-028 
0.910    fsi»g] 

0-030 

0*067 

0*100 

14    to    19    inclusive 
from  middle,  and  20 

Exterior 

0*220 

0*016 

0*026 

0*057 

0*100 

Exterior 

0*018 

0*058 

0-ieo 

io  25  inclusive  from 

19 

Mean  . . 

0*250 

0*028 

0-010 

0*068 

0-09O 

22 

Mean  . . 

0*220  ,     0-046 

0-032 

0*075 

0-160 

lower  end  of  plate. 

20  j 

Interior 

0*240 

0*056 

0-031 

0*077 

0-110 

23       Mean  .. 

0*-250  1     0*075 

0-038 

0-070 

0  130 

Exterior 

0*200 

0-076 

0-028 

0*068 

0-100' 

oj 

Interior 

0*2-20  I     0-093 

0*018 

0-O6'5 

0*150 

22 

Mean  . . 

0*230 

0*042 

0*028 

0*062 

0-09O 

21| 

Exterior 

0*'200       0*046 

0*019* 

0*057 

0*150 

23 

Mean  . . 

0*220 

0*028 

1  0*030 

0*057 

0-100 

-i 

Interior 

0*230       0*037 

0*028 

0*071 

0-150 

(    Interior 
2H1 

V  Exterior 

0*200 

2*042 

0*018 

0*044 

0-100 

1  Exterior 

0-230    {!}^^ 

0*022 

0-068 

0-160 

0*210 

0*023 

0*020 

0*054 

0*090 

r 

Interior 

0*-250       0-074 

0*020 

1  0-060 

0-150 

-'{ 

j  Interior 

1  0*210 

0*070 

'  0*028 

0*065 

0-110 

26-<  I 

(,    Exterior 

0--210       0-130 

0*015 

0*019 

0*150 

'  Exterior 

0*180 

0*016 

0*032 

0*052 

o-ioo 

i  Mean  .. 

0-'243       0-064 

!  0*031 

0*070 

0.135 

1  Mean  .. 

0-229 

0*0403 

,  0*0305 

0*0652 

0-099 

Note  on  Aluminium- Antimony  Alloijs,  and  on  an  Aluminium 

Antimoxide.       D.    A.    Koche,     Mcnit.     Scient.      1893, 

269—270. 

In  direct   opposition  to   the  apparently  generally  accepted 

belief,  the  author  finds  that  aluminium  alloys   readily  with 

antimony   in   all    proportions.      The    simplest  method   of 

preparing   the  ailoys    is    simply   to   fuse   the    two    metals 

together ;  combination  takes  place  at  a  comparatively  low 

temperature.     Alloys  containing  but  little  antimonj'  (below 

5  per  cent.)  are  greatly  superior  to  aluminium  in  point  of 

hardness,  tenacity,  and  elasticity,  and  are  at  the  same  time 

very  malleable.      In  colour  they  are  not  quite  so  white  as 

aluminium,  but  give  a  much  clearer  and  more  silvery  note 

when  struck,  an(i  oppose  a  greater  resistance  to  atmospheric 

corrosion.     If   the  percentage  of   antimony  be   raised,  the 

hardness  also  increases,  but  tenacity  and  elasticity  diminish  ; 

and  when  the   antimony  present  exceeds    10  per  cent.,  the 

alloy   crystallises   in    brilliant    laminaj.     The  melting  point 

and  the  ease  with  which  moist  air  acts  on  the  alloy,  increase 

with   the   percentage   of   antimony    present,  and   attain   a 

maximum   when    its   composition   is: — Alumiaium,    18*37 


per  cent. ;  antimony,  81  *  63  per  cent.  This  alloy  appears  U> 
be  a  true  aluminium  autimonide  corresponcJing  to  the 
formula  AljSbo.  It  forms  a  grey  mass  possessing  an 
iridescent  lustre,  and  yielding  a  greyish-black  crystalline 
fracture.  Its  melting  point  appears  to  exceed  that  of  soft 
steel,  a  remarkable  fact  considering  the  comparatively  low 
fusing  points  of  its  components.  The  alloy  is  not  attacked 
by  dry  air  at  ordinary  temperatures.  At  high  temperatures, 
antimony  slowly  volatilises,  and  in  presence  of  air,  the 
aluminium  is  oxidised.  Under  the  influence  of  moist  air  or 
water,  especially  at  more  elevated  temperatures,  the  alloy 
gradually  crumbles  to  a  black  powder,  and  antimony 
hydride  is  given  off.  Caustic  alkalis  and  hj-drcchloric 
acid  attack  the  alloy  with  great  energy,  large  quantities  of 
antimony  hydride  mixed  with  hydrogen  being  evolved. 

If  the  percentage  of  antimony  be  increased  still  further, 
the  fusing  point  and  corrodibility  of  the  alloy  again  rapidly 
diminish. 

Aluminium-antimony  alloys  readily  combine  with  other 
metals  forming  complex  alloys,  some  of  which  are  susceptible 
of  important  industrial  applications.     For  instance,  alumi- 
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Ilium  -  nickul  -  antimony  or  aluiuiiiium  -  tungsten  -  antiniony 
aliojs  are  remarkable  for  their  jjrcat  liardniss,  tenacity,  and 
elastieity  ;  the  silviT  alloys  with  or  without  tlic  addition  of 
nickel  or  copper,  take  a  very  high  [xilish  ;  the  alloys  with 
iron  and  esi)ccially  steel,  with  orwiiluiut  nickel,  chromium, 
&c.,  possess  an  extremely  fine  grain  absolutely  free  from 
fliiws,  and  are  extremely  hard  and  tenacious. — II.  T.  T. 


Primary  Deposits  ofP/dtinttiii  in  the  Urals.   A.  Ino.«tranzcfY. 
Comptes  rend.  116,  155—156. 

The  alluvial  deposits  of  Isijny-Taguilsk  on  the  western 
slope  of  the  Urals,  in  the  l)asius  of  the  rivers  Visim, 
Martiane,  and  Tchaouj  have  long  been  eelebiated  for  the 
platinum  they  yield,  consequently  mount  Solovieff,  where 
these  rivers  rise,  has  for  some  time  past  been  systematically 
prospected  for  the  platinum  reefs,  from  which  the  alluvial 
platinum  has  been  derived  ;  these  researches,  however, 
have  proved  unsuccessful  ;  but,  last  summer  an  inclusion, 
13  inches  in  diameter,  was  encountered  by  accident,  it 
consisted  of  chrome  iron  and  serpentine  in  alternate  bands 
associated  -with  a  small  quantity  of  dolomite  and  some 
disseminated  angular  fragments  of  "country  rock."  Visible 
grains  of  native  platinum  could  be  distinguished  in  the 
rocks  of  the  inclusion  by  means  of  a  lens,  but  even  the 
rock  in  which  no  platinum  grains  could  be  seen  was  found 
to  contain  0'0107  per  cent,  of  that  metal.  The  platinum  is 
therefore  present  in  microscopic  accumulations.  The 
country  rock  of  mount  Soloviefl  consists  of  angular  grains 
of  olivine  cemented  by  clear  gi'een  serpentine  and  besprinkled 
to  a  small  extent  with  grains  of  chrome  iron  ;  it  may  be 
regarded  as  the  variety  of  peridot  known  as  dunite ;  this  is 
sometimes  massive  when  in  contact  with  the  including  rocks, 
and  at  other  times  shattered  and  penetrated  by  the  latter. 
Daubree  regards  the  finding  of  platinum  in  the  rocks  where 
it  is  invisible  as  an  interesting  new  fact,  whilst  the  above 
remarks  about  the  general  character  of  the  rocks  confirm 
observations  made  by  him  on  specimens  from  Xijny- 
Taguilsk.— D.  A.  L. 


New  Method  of  Soldering   Aluminium   and    Some  other 
Metals.     J.  Novel.     Comptes  rend.  116,  256—257. 

By  means  of  the  alloys  mentioned  below,  aluminium  or 
other  metals,  such  as  iron,  tin-plate,  zinc,  copper,  brass, 
nickel,  &c.,  can  be  rapidly  and  easily  soldered,  eithsr  with 
the  brasing  iron  or  blow-pipe.  Aluminium  can  also  be 
soldered  to  any  of  the  above  metals  ;  the  material  is  cheaper 
than  any  hitherto  employed,  gives  a  solid  joint,  and  does 
not  injure  the  metal  by  oxidation  or  otherwise. 


Solder. 


Composition. 


Melting  Point. 


1  Unalloyed  pure  tin 250^ 

2  Tin  1,000,  lead  50 280="  to  300° 

3  Tin  1,000,  zinc  50 280°  to  .320° 

4  Tin  1,000,  copper  10  t  o  15 35f.°  to  450° 

5  Tin  1,000,  nickel  10  to  15 350°  to  450° 

f.  Tin  900,  copper  100,  bismuth  2  to  3. .  350°  to  450° 

The  first  three  do  not  colour  aluminium,  and  can  be  used 
for  ornamental  and  artistic  objects.  Four  and  five  are 
yellowish  in  colour,  but  have  the  advantage  of  higher 
melting  point  and  greater  strength  and  hardness,  and 
suggest  the  possibilitj-  of  using  aluminium  for  various 
articles  and  purposes  for  which  hammered,  coated,  or 
enamelled  iron,  tin-plate,  copper,  zinc,  lead,  &c.,  are  now 
used.  The  last  alloy  can  be  made  to  assume  any  tint  of 
j'ellow  by  varying  the  proportion  of  copper,  and  is 
therefore  suitable  for  soldering  aluminium  bronzes ;  the 
proportion  of  bismuth  is  adjusted  so  as  to  keep  the  melting 
pomt  suitable  for  the  use  of  the  brasing  iron. — D.  A.  L. 


Ilstimalion  of  Silicon  in  ('ast  Iron.     II.  liubricius. 
("hem.  Zeit.  17,  lOi. 

Sec  under  XXIII.,  parje  868. 


I'he     DctcrmuKtl  1(111     c;/"     (.'hromiiiin     in      Fcrrochromium. 
J.  Spuller  and  8.  Kalman.     Chem.  Zeit.  17,  1207. 
See  under  XXJII.,  page  8*17. 


Treatment   of  Sulphides  a'   Broken  Hill,  N.S.W.     Eng. 
and  Mining  ,J.  56,  1893,  322. 

In  his  semi-annual  report,  presented  .July  27th,  Manager 
Ilowell  discusses  the  vexed  subject  of    the  treatment    of 
sulphides.       He   says   that   the    present   experiments   and 
researches  are  to  find,  if  possible,  some  cheaper  and  yet 
effective    method    of    treating    the    ores    under    existing 
conditions  at  the  mine.     The  ores  are  complex  in  character, 
and  the  lead,  zinc,  iron,  copper,  sulphur,  and   silver,  the 
principal   components,    are   so    very    intimately   associated 
that  they  may  be  considered  to  a  great  extent  as  chemically 
combined,  and  no  one  direct  treatment,  like  smelting,  can 
break    up     this     combination    and    liberate    the    valuable 
metals.     The  principal  minerals,  however,  combine  in  very 
varying   proportions    in  the   same   ore,  and  in  any  small 
piece  of  the  ordinary  sulphides  the  eye  can  detect  particles 
of   lead   and   zinc   having   respectively   their  own  natural 
crystalline   form,  while  side   by    side    with   these   can   be 
seen   particles    of   the   two    minerals  blended  together   in 
apparently  chemical  combination.     Unfortunately,  all  the 
combinations   carry  nearly  equal   proportions  of  silver,  so 
that   a   separation  of  the   zinc  and  lead  by  any  mechanical 
process  leaves  us  with  all  the  separated  products  valuable 
in  silver.     The  experiments  so  far  have  been  to  ascertain 
to    what    extent    concentration    can    be    applied    to    the 
separation  of   the   minerals,   with  a   view  of  making  one 
product  high  in  lead  and  sufficiently  low  in   zinc  to  be  a 
good  smelting  mateiial,  leaving  the  other  principal  products 
which  would  be  high  in  zinc  and  silica  to  be  treated  by 
some  less  expensive  process  for  the  recovery  of  the  silver 
they    contain.     There  have  so   far  been    put   through  the 
experimental  plant  about  300  tons  of  the  different  kinds  of 
sulphides.     The  results  as  far  as  the  concentration  of  a 
portion    of    the    whole  into    a    product   high    in    lead  and 
sufficiently  low  in  zinc  to    make   a  good  smelting  material 
is  concerned  has  proved  satisfactory.     From  24  per  cent, 
to   31    per   cent,    of   a    concentrated    material    has    been 
obtained,  carrying  over  60  per  cent,  lead,  containing  fron> 
20  to  34  oz.  of  silver,  and  from   7  to  9   per  cent,  of  zinc 
per  ton,   according  to  the  varying  contents  of  the  above- 
minerals    in    the    crude    ores.      The    great   bulk  of    the 
remainder  is  a  product  high  in  zinc,  silica,  and  garnet,  an<l 
containing   from  7  to   12   oz.   of  silver  to  the  ton.     This 
material    is    now    being    treated  by   a   desulphurising   and 
chloridising  roasting  in  revolving  cylinder  furnaces  for  the 
purpose   of    chloridising   the    silver,    to    be    subsequentlv 
extracted  by   hyposulphate   of   soda  leaching.     It  is  well 
known  that  this  method  is  one  of  the  cheapest  by  which 
silver  can  be  extracted  from  its  ores,  and  the  important 
part  of  the  operation  is  the  chloridising  of  the  silver,  for 
bv'   the   leaching   process   the   combination   of  silver   and 
chlorine  (chloride  of  silver)  is  the  only  one  that  can  be 
successfully  treated.     It  is  difficult  to  chloridise  the  silver 
contained  in  a  dense  zinc  blende  to  a  high  percentage,  and 
so  far  results  have  been  variable  on  the  highly  zinciferous 
tailings,    but   mixed   with    about    one-third    of    low-grade 
silicious  ores,  the  percentage  of  the  silver  ch'.oridised  was 
high  and  the  results  very  favourable.     Fuither  experiments 
in  this   direction   will  he  made.     So  far  experiun-nts  with 
concentrating  the  sulphides  have  established  two  important 
facts  ;  one  is,  that  the  concentrates  obtained  from  the  crude 
ore  will  pay  for  the  cost  of  mining,  crushing,  concentratino^, 
and  smelting,  and  leave  a  ver^'  fair  profit,  without  takin<T 
into  account  anything  that  may  be  made  out  of  the  residue 
or  tailings.     The  other  fact   is,  that  with  these   hi^h-lead 
concentrates  there  is  no  fear  of  a  scarcity  of  lead  fluxing 
ores  for  the  successful  treatment  of  all  the  kaolin  and  other 
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semi-dr}'  ores  in  the  mine.  Tlie  treatment  of  the  ores  by 
these  methods  will  leave  the  great  bulk  of  the  zinc  in  the 
tailings  in  a  concentrated  form,  to  be  afterward  treated  if 
it  should  be  found  that  the  extraction  of  zinc  could  be 
made  profitable. 

PATENT.S. 

Improvements  relating  to  the  Treatment  of  Ores  and  other 
Compounds  containing  Metals  and  Sulphur  and  to 
Apparatus  therefor.  H.  11.  Lewis,  London,  and 
C.  Gelstharp,  Xewcastle-on-Tyne.  Eng.  Pat.  6567, 
April  5,  1892. 

A  SHELF  roasting  furnace  is  employed  and  in  the  case  of 
first-class  ores,  these  are  crushed  or  ground  and  passed 
through  the  furnace ;  the  hot  gases  or  vapours  being 
utilised  and  disposed  of  in  the  usual  way.  After  the 
bulk  of  the  sulphur  has  been  burnt  off  on  the  upper 
beds,  common  salt,  sulphate  of  iron,  or  other  sulphates  or 
chlorides  or  free  acids  are  introduced  and  thoroughly  mixed 
with  the  mass,  so  that  by  the  further  roasting  on  the  lower 
beds  the    metals  present  may  be  converted  into  chlorides  or 


sulphates.  Finally  the  mass  is  drawn  out  from  the  furnace 
and  smelted  or  leached,  and  the  metals  precipitated  by 
the  ordinary  processes. 

In  treating  second-class  ores,  &c.,  a  shelf-roaster  is 
employed  with  a  chamber  or  fireplace  adjoining  the  beds  or 
shelves  which  is  kept  filled  with  hot  coke  or  other 
carbonaceous  matter,  or  with  peroxide  of  iron,  according  as 
it  is  intended  to  manufacture  free  sulphur  or  sulphuric 
anhj'drlde.  With  this  chamber  another  is  connected  filled 
with  chequered  or  pigeon-holed  brickwork  ;  these  chambers 
are  so  placed  as  to  be  kept  hot  by  the  heat  developed 
by  the  combustion  of  the  sulphur  in  the  ores  treated. 
After  most  of  the  sulphur  is  burnt  off,  the  residue 
is  mixed  with  common  .«alt,  &c.,  and  further  roasted 
on  the  lower  shelves,  just  as  with  the  richer  ores. 
Fig.  1  represents  the  front  view  of  a  pair  of  improved 
furnaces  constructed  for  carrying  out  these  operations,  one 
being  shown  in  elevation,  the  other  in  vertical  section. 
Figs.  2  and  3  show  the  transverse  sections  across  the  lines 
.r  .r  and  .I-'  x^  respectively  in  Fig.  1.  Fig.  4  indicates  the 
arrangement  of  and  mode  of  working  the  cooling  tubes  and 
chambers,  the  condensers,  and  the  vitriol  chambers,     a  a' 
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represent  the  beds  or  shelves  so  arranged  that  the  gases 
from  the  two  lower  shelves  pass  away  by  the  flue  /,  and 
those  from  the  upper  shelves  by  the  flue  g,  provided  with  a 
damper  g'^ ;  the  ores  are  introduced  by  the  hopper  m,  and 
after  roastiog  on  the  upper   shelves  and  intermixing  with 


Fi-j 


salt,  &c.,  are  passed  to  the  lower  shelves  through  the 
plugholes  ff,  finally  emerging  from  the  furnace  through 
the  similar  openings  c  c  into  a  vault  d,  whence  they  are 
withdrawn  through  the  doors  e  e.  During  their  passage 
through  the  furnace  they  are  raked  from  time  to  time  by 
means  of  rabbles  introduced  through  the  working  doors 
h  h  b,   or   by   mechanical    appliances,      h  is    the   chamber 

Fig.  3. 
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containing  coke  or  peroxide  of  iron,  into  which  fresh  coke 
IS  introduced  as  required  through  h'^  ;  /  is  the  checquered 
brickwork  under  the  lowest  shelves,  through  which  the 
gases  pass,  after  traversing  h,  into  the  flue  h  leading  to  the 
coolers  and  vitriol  chambers,  &c.  For  certain  kinds  of  ores 
the  shelves  a  a^  are  made  hollow,  so  that  coal-gas  or 
petroleum  may  be  burnt  in  them  to  maintain  the  required 
temperature.  In  Fig.  4,  r  r  represent  water-cooled  tubes 
through  which  the  emergent  gases  are  passed  to  condense 
sulphuric  anhydride  when  this  is  made  ;  s  s  are  cooling 
chambers  for  depositing  volatilised  metals,  &c.  In  certain 
cases  these  are  filled  with  horizontal  or  sloping  shelves, 
whereon  the  moistened  ore  is  placed  so  as  to  be  acted  on 
by  the  sulphurous  acid,  s'  «•  are  brick  or  coke  condensers, 
moistened  when  necessary  by  a  stream  of  water  or  sulphuric 
a'^id.  <  is  a  kind  of  Glover  tower,  down  which  nitrous 
vitriol  from  the  chambers  passes,  whilst  the  sulphurous 
acid,  &c.  from  the  coolers  passes  up.  u  u  u  arc  the 
chambers,  and  t^  a  Gay-Lussac  tower  for  denitrating  the 
exit  gases  before  they  pass  to  the  chimney  o.  If  sufficient 
draught  is  not  obtained  by  means  of  the  chimney  alone, 
exhaust  fans  may  be  used,  s-  a-  are  further  cooling 
chambers  for  the  collection  of  free  sulphur  when  this  is 
prepared  by  means  of  the  coke  chamber  ;  s^  .s''  condensers 
through  which  the  gases  from  the  lower  shelves  pass  for 
the   purpose   of  condensing  hydrochloric   acid,   volatilised 


metallic  chlorides,  &c. ;  v  v,  t-'  v^,  v-  v",  and  v^  v'^  are  tanks 
for  receiving  the  acid  liquors,  &c.,  respectively  condensed  in 
the  different  condensers,  &c.  above  mentioned. — C.  R.  A.  W. 


Improvements  in  the  Manufacture  of  Alloys,  and  in  the 
Purification  of  Metals  and  Alloys.  J.  B.  Torres,  Paris, 
Eng.  Pat.  13,5.55,  July  25,  18a2. 

The    metals   and   alloys  are   purified   and   the   alloys   are- 
formed  by  adding  to  the  bath  of  melted  metals  one  or  more 
of   the  following  purifying  bodies,  either  in  their  natural, 
condition,  melted  or  otherv/ise,  or  in  the  condition  of  alloys- 
or  compounds : — 

Sodium,  potassium,  and  other  alkaline  metals. 

Aluminium,    magnesium,    barium,    and     other    alkaline- 
earthy  metals. 

Antimony,  bismuth,  tungsten,  molybdenum,  manganese, 
titanium. 

Phosphorus,  boron,  and  silicon. — J.  H.  C. 


Improvements  relating  to  the  Manufacture  of  Steel  and  to 
Furnaces  therefor.  G.  F.  Simonds,  Fitchburg,  Mass., 
U.S.A.     Eng.  Pat.  15,444,  August  27,  1892. 

Low  carbon  steel  or  wrought  iron  is  treated  by  an  improved 
case-hardening    or  cementation    process,   so   that   articles 
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iiaving  the  characteristic  properties  of  refined  high-grade 
steel  are  economically  produced  in  a  much  shorter  time  and 
at  less  expense  than  is  required  by  the  processes  hitherto  in 
use.  This  is  effected  by  the  use  of  a  specially  designed  air- 
tight heating  chamber,  in  which  a  uniformly  intense  degree 
of  heat  is  maintained.  The  pieces  of  iron,  &c.  to  be  car- 
bonised are  enclosed  along  with  carbonaceous  material  in 
refractory  boxes  or  receptacles  which  are  heated  for  a 
suitable  time  in  the  chamber,  from  which  all  free  oxygen 
is  excluded.  The  closed  boxes  are  afterwards  withdrawn 
and  cooled  sufficiently  to  permit  of  their  being  opened. 
A  temperature  below  the  melting-point  of  cast  iron,  say, 
1,200'  to  1,500"  F.  (yellow  or  orange  heat),  gives  the  best 
results.  Articles  treated  by  the  process  described  are  free 
from  scale  and  remain  unchanged  in  form,  whilst  the 
carbonisation  can  be  carried  to  a  greater  depth  than  is 
possible  by  the  usual  well-known  method  of  case-hardening. 

— C.  R.  A.  W. 

Improvements  In  Apparatus  for  Dressing  Tin  Ores. 
Joseph  Eule,  Camborne,  Cornwall.  Eng.  Pat.  11,.524, 
September  12,  1892. 

Ix  the  operation  of  tin-dressing  in  Cornwall,  the  tinstufT, 
after  being  cleaned  and  enriched  to  a  fairly  high  degree,  is 
called  "  tin  Avhits,''  and  requires  to  be  calcined  or  burnt  to 
get  rid  of  certain  impurities  and  to  effect  other  chemical 
changes  in  the  ore.  The  "  whits  "  as  prepared  is  of  too 
liquid  a  nature  to  allow  of  its  being  taken  from  the  dressing 
floors  to  the  calcining  house  without  special  treatment ;  it  is 
therefore  usually  spread  out  and  '•  treaded  "  or  "  packed  " 
by  boys  until  the  larger  portion  of  the  water  mechanically 
admixed  has  been  got  rid  of,  so  that  it  is  of  a  consistency  to 
be  handled  with  shovels  and  carried  in  carts.  The  object  of 
the  inventor  is  to  perform  this  operation  mechanically,  for 
which  purpose  he  employs  a  specially  constructed  packing- 
bcx  or  platform  set  in  vibration  by  blows  from  a  hammer 
operated  by  a  wiper  or  cam-wheel ;  a  similar  hammer  is  also 
employed  for  knocking  the  kieves  whilst  the  material 
therein  is  settling.  The  platform  may  be  of  any  width  and 
length  required,  and  is  preferably  constructed  of  planks 
with  flanges  at  the  edges  for  retaining  the  material ;  the 
hammer  strikes  against  a  projecting  piece  or  "  bumper,"  so 
as  to  cause  a  continual  tremor  or  vibration,  whereby  the 
tinstuff  is  made  to  settle  rapidly,  the  water  flowing  awav. 

— C.  E.  A.  W. 

Soldering  Aluminium.  Otto  Kicolai,  Wiesbaden,  and  Carl 
Langenbach,  Frankfort-on-the-Maine.  Eng.  Pat.  16,292, 
September  12,  1892. 

For  soldering  aluminium  any  combination  of  silver  with 
the  halogens  is  employed,  e.g.,  chloride  or  subchloride  of 
silver,  bromide  of  silver,  or  iodide  of  silver.  The  salt  used 
is  strewed  in  the  form  of  powder  on  the  part  to  be  soldered, 
or  applied  in  the  moist  state  by  means  of  a  brush  dipped  in 
spirits  of  wine  ;  the  soldering  is  completed  by  applying  heat 
by  means  of  a  soldering  lamp  or  blow-pipe. — C.  R.  A.  W. 


A  Process  for  Recovering   Copper   and  Nickel  from  Ore.s 
or  Mattes  containing  these  Metals.     Jules  Strap,  Paris 
Eng.  Pat.  16,800,  September  20,  1892. 
Ores  containing  copper  and  nickel  as  sulphides,  together 
with  iron  or  other  metals,  or  the  mattes  thence  obtained,  are 
pulverised  so  as  to  pass  through  a   2-millimetre  mesh,  and 
roasted  at  a  temperature  sufficiently  high  to  decompose  the 
iron  sulphate  formed  by  oxidation,  but  not  high  enough  to 
decompose   copper   or   nickel   sulphate.      The   product    is 
lixiviated  with   water  containing  from  i  to    1  per   cent,  of 
sulphuric  acid,  and  the   solution  treated   with  scrap  iron, 
whereby  the  copper  is   precipitated  and  obtained  in  mer- 
chantable form.     The  iron  is  separated  from  the  mother- 
liquor  by  blowing  in  cold  air  and  adding  carbonate  of  lime 
frequently    in    small    doses ;  in    this    way    a    precipitate  of 
"  sulphate  of  iron  peroxide ''  is  obtained  mixed  with  calcium 
sulphate  ;  after  five  or  six  hours'  treatment,  the  whole  of  the 
iron  is  precipitated   and  a  very  pure  solution  of  nickel  sul- 
phate  obtained.     This   is  treated  with  calcium  or  sodium 


chloride  to  transform  nickel  sulphate  into  chloride ;  in  the 
former  case  the  calcium  sulphate  formed  is  separated  by 
filtration.  Milk  of  lime  is  then  added,  and  the  precipitated 
nickel  oxide  dissolved  in  sulphuric  acid  to  a  solution  of 
12"  B.  ;  30  per  cent,  of  sulphate  of  ammonia  is  then  added, 
and  an  electric  current  passed  through  so  as  to  electrolyse 
the  fluid  and  deposit  metallic  nickel ;  2  volts  and  20  amperes 
per  square  metre  of  cathode  surface  is  requisite.  More 
nickel  oxide  is  added  to  the  bath  from  time  to  time  to 
neutralise  the  sulphuric  acid  formed,  and  so  keep  up  the 
strength  as  regards  nickel.  The  process  of  first  roasting 
the  matte  or  ore  is  carried  out  by  charging  the  powder  in  a 
thin  layer  of  25  to  30  kilos,  per  square  metre  into  a  roasting 
oven  kept  for  the  first  five  hours  at  a  temperature  not 
exceeding  300"  C,  and  subsequently  at  580"  to  600°;  the 
requisite  uniformity  of  temperature  is  maintained  by  using 
producer  gas,  and  regulating  by  admixing  excess  of  oxygen 
before  it  enters  the  oven.  The  mass  is  rabbled  every  hour 
to  renew  the  surface  exposed  ;  after  about  1 8  hours  the  iron 
is  converted  into  FejOs  and  the  copper  and  nickel  into 
sulphates,  a  small  quantity  of  basic  copper  sulphate  being 
also  formed.  Two  different  ovens  may  be  employed  for  the 
roasting  at  different  temperatures,  or  one  only  of  the 
Alaletra-Perret  type  as  used  in  sulphuric  acid  manufacture, 
the  lower  slabs  being  brought  together  to  increase  the  tem- 
perature in  the  lower  part  of  the  oven,  whilst  the  upper 
ones  are  separated  and  provided  with  air  openings 
arranged  to  keep  down  the  temperature.  A  fire  in  the 
bottom  of  the  oven  about  1  •  5  metre  distant  from  the  slabs 
gives  the  requisite  heat,  excess  of  air  being  provided  to  give 
a  thoroughly  oxidising  atmosphere ;  when  the  action  is 
once  started  the  fire  may  be  extinguished,  as  the  combustion 
of  the  sulphur,  &c.  in  the  matte  evolves  sufficient  heat  to 
maintain  the  temperature.  The  roasted  matte  is  placed  in 
large  basins  or  tanks,  which  may  be  of  wood,  with  sand 
filters  at  the  bottom.  Pure  water  is  first  poured  on,  and 
subsequently  water  acidulated  to  1  or  2  per  cent. ;  the 
liquors  may  be  used  cold,  but  are  preferably  heated  to 
facilitate  solution,  and  are  conveniently  made  to  flow  from 
tank  to  tank  until  a  density  of  25"  to  30"  B.  is  attained,  at 
which  strength  it  crystallises  ;  450  to  500  grms.  of  copper 
and  nickel  sulphates,  or  about  60  grms.  copper  and  55  grms. 
nickel,  are  then  present  per  litre.  To  dissolve  basic 
sulphates  a  further  lixiWation  with  water  containing  -|  per 
cent,  of  sulphuric  acid  is  employed ;  for  this  purpose  the 
water  of  condensation  of  the  sulphurous  acid  from  towers 
connected  with  the  roasting  ovens  may  also  be  employed. 
The  solid  residue  consists  of  iron  peroxide,  which  may  be 
utilised  as  purple  ore. — C.  E.  A.  W. 


Improvements  in  the  Manufacture  of  Ingot  Iron  and 
Steel,  J.  Collev,  Rilston,  and  T.  Tw^nam,  Chiswick. 
Eng.  Pat.  17,206',  September  27,  1892. 

This  invention  relates  to  improvements  in  the  manufacture 
of  ingot  iron  and  steel  by  the  Bessemer  and  Siemens  pro- 
cesses with  a  view  of  increasing  the  j^ield  of  steel  from  a 
given  w  eight  of  pig-iron.  The  pig-iron  to  be  converted  is 
poured  upon  a  mixture  of  iron-oxide  and  carbon  contained 
in  the  hot  ladle,  miser,  or  other  receptacle  in  which  the  iron 
is  held  before  conversion.  From  1  cwt.  to  2  cwt.  of  the 
mixture  of  iron-oxide  and  carbon  (containing  about  15  per 
cent,  of  carbon)  may  be  used  per  ton  of  molten  pig. 

—J.  H.  C. 


Improvements  in  or  relating  to  the  Purification  of  Iron 
or  Steel  from  Sulphur.  E.  H.  Saniter,  Wigan.  Eng. 
Pat.  17,692,  October  4,  1892. 

The  processes  described  in  former  specifications  (8612, 1892; 
and  8612a,  1892  (this  Journal,  1892,911;  ibid,  1013  and 
1014),  may  also  be  applied  in  other  ways,  slightly  different 
from  the  treatment  of  iron  or  steel  in  furnaces,  converters, 
ladle?,  &c. ;  thus  the  metal  may  be  desulphurised  in  a  basic- 
or  neutral-lined  cupola  by  forming  in  the  cupola  basic  chloride 
slag  by  means  of  addition  of  calcium  chloride  ;  or  in  a 
rockinff  or  revolving  furnace  with  basic  or  neutral  lining 
by  addition  of  the  fusible  or  ready -fused  mixture  of  chloride 
or    fluoride   of   calcium    and   lime,    the    latter   in    excess. 
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^imilai-ly,  chloride  of  calcium  aucl  lime  may  be  added  in 

blast  furnaces',  either  at  the  top  or  lower  down  ;  and  in 
pu'ldliiig  fiiriiacp.-i,  bciiiir  I'ltht-r  mixed  with  tlie  fettling 
before  cliaririnp  into  the  funiiice,  or  added  to  the  charfre 
Ijefore  or  just  after  the  fusion  of  the  latter.  Ajrain,  lluid 
iron  or  i-teel  may  be  showere<l  or  filtered  throui^h  hot  molten 
charges  of  chloride  of  calcium  and  lime,  and  the  ])urified 
metal  drawn  off  at  the  bottom ;  or  mixed  chloride  or 
fluoride  of  ealciv.m  and  lime  may  be  added  to  the  contents 
of  basic-lined  crueibles  for  the  purpose  of  puriiyinj; 
•crucible  steel  during  its  manufacture.  In  short,  the  process 
can  be  ean-ieil  out  in  ahnost  any  furnace  where  the  heat 
is  sufficiently  intense,  and  where  acid  linings  are  not  used  ; 
care  being  taken  that  free  lime  is  present  and  that  the 
heat  is  sufficient  for  fusion,  a  mixture  of  from  I  to  3  parts 
of  ealcimn  chloride  and  3  parts  of  lime  being  used,  or  their 
chemical  equivalents ;  generally,  a  halogen  salt  of  an 
alkaline  earth,  and  an  oxide  hydrate  or  carbonate  of  an 
alkaline  earth ;  the  proportions  being  such  that  an  excess  of 
aneombined  alkaline  earth  is  always  present. — C.  11.  A.  W. 

A  Process  for  Facilitatiny  the  Fusion  of  Mild  Steel  and 
other  Refractor;/  Metals.  La  Compagnie  AnonjTne  des 
Forges  de  Chatillon  et  Commentry,  Paris,  tng.  Pat. 
17,825,  October  6,  1892. 

"When  mild  steel  is  to  be  melted  in  ordinary  crucible 
furnaces  great  difficulty  is  experienced  in  effecting  fusion 
when  the  percentage  of  carbon  is  as  low  as  0*30  to  0'35, 
whilst  the  fusion  becomes  practically  impossible  when  onlv 
O'lO  to  0- 15  per  cent,  is  present.  Such  fusion,  however, 
is  rendered  quite  easy  by  adding  to  the  metal  to  be  melted 
•zinc  in  the  proportion  of  about  0'5  to  1  "0  per  cent. ;  the 
fusion  then  takes  place  as  readily  as  with  hard  steel.  The 
zinc  may  be  added  as  such,  or  in  the  form  of  an  alloy  of 
zinc  and  east  iron,  ferrosilicon,  cr  other  metals ;  the 
addition  may  be  effected  either  at  the  time  of  charging  or 
when  the  mass  has  attained  a  cherry-red  heat ;  the  former 
is  more  convenient  in  the  case  of  crucible  metal.  The 
greater  part  of  the  zinc  added  is  volatilised  during  the 
•melting,  less  than  0*10  per  cent,  remaining,  which  quantity 
■does  not  in  any  way  interfere  with  the  physical  qualities  of 
-tlie  steel ;  on  the  contrary,  castings  of  very  mild  steel  thus 
itreated  can  be  velded,  provided  that  ^try  pure  materials 
•wiire  used  in  the  first  instance,  and  that  blow  holes  are 
prevented  b}'  the  ordinary  means,  a  small  quantity  of  man- 
ganese (from  0*6  to  0-7  per  cent.,  according  to  circum- 
stances) being  also  added  some  minutes  before  casting. 
Accordingly  castings  thus  made  can  be  substituted  for 
^orgings.  Fusion  by  addition  of  zinc  is  especially  advan- 
"tageous  in  the  case  of  chrome  steel  of  low  carbon  percentage 
and  similar  refractory  steels,  also  ferrochromes  and 
metallic  chromium ;  the  process  is  also  applicable  when 
operating  with  open  hearth  regenerative  furnaces. 

__^___  — C.  E.  A.  W. 

Jmprovements  in  Coating  Alumhiium  and  Aluminium 
Alleys.  Georg  Wegner,  Berlin,  and  Paul  Giihrs,  P.ixdorf. 
Bug.  Pat.  511,  January  10,  1893. 

"CoLorRED  coatings  or  varnishes  for  aluminium  and  its  alloys 
•containing  at  least  80  per  cent,  of  aluminium  are  obtained  by 
either  of  the  two  processes  described  below  :  by  these  means 
<he  metal  is  covered  with  a  coating  which  adheres  so 
■strongly  that  it  R-ill  not  crack  or  peel  off,  even  though  the 
anetal  itself  is  bent  or  broken. 

1.  The  metal  is  brushed  over  with  a  solution  composed  of 
the  following  ingredients,  mixed  together  in  about  the  pro- 
portions named  per  litre  of  mixture.  Acetous  verdigris,  30 
^rms. ;  oxide  of  iron,  30  grms.  ;  sulphur,  30  grms. ;  salam- 
moniac,  1  grm.  The  metal  is  then  heated  to  a  high 
temperature,  again  brushed  over  with  the  solution,  and  re- 
heated. It  is  then  brushed  with  a  sharp  brush  and  painted 
over  with  a  solution  of  10  grms.  sulphur  in  100  of  turpen- 
tine, again  fired  or  heated,  and  finally  dipped  into  a  hot  bath 
■of  pure  linseed  oil,  and  kept  there  until  the  oil  has  entirely 
evaporated.  The  coating  may  be  glazed  by  brushing  it  over 
with  a  solution  of  beeswax  in  turpentine,  whereby  the 
flexibility  and  adhesion  of  the  coating  are  improved,  and 
access  of  air  to  the  metal  hindered.  1 


2.  To  produce  a  light  or  dark  shaded  coating,  the  metal 
is  dipped  in  a  bath  of  vinegar,  1  litre  ;  ammonium  chloride, 
200  grms.;  and  chloride  of  iron,  100  grms.  ;  after  heating  and 
cooling  again,  it  is  i)aiiited  over  with  a  pulpy  mass  formed 
by  mixing  tngeiber  red  sulphur,  .30  parts;  bloodstone,  20 
parts;  and  li(iuid  sulphide  of  ammonium,  10  parts;  and  again 
heated.  After  this  treatment  it  is  painted  over  with  a  pulpy 
mixture  of  turpentine,  100  grms.,  and  bloodstone,  10  grms. 
Finally  it  may  be  operated  upon  with  the  wax -brush,  until 
the  surface  appears  coloured  and  bright.  TIjc  shading 
or  tinting  is  varied  by  using  larger  or  smaller  quantities  of 
bloodstone  and  sulphide  of  ammonium  ;  the  "  ml  sulphur" 
referred  to  is  the  natural  product  dug  up  along  w  itli  ordinary 
yellow  sulphur. — C  K.  A.  W. 


Improvements  m  the  Method  of  and  Apparatus  for  Harden- 
ing    and    Tempering  in    Contimtovs  or    other  Lengths 
Steel  Wire  Bright.     E.  Oddy,  J.  Croi-sley,  E.  Smith,  and 
A.  Smith,  Cleckheaton.     Eng.  Pat.  11,95.'),  Jum- 17,  1893. 
Ix  the  process  of  hardening  and  tempering,  oxidation  is 
prevented  by  passing  the    wires   direct  from    the  heating 
llame   into  the  tempering   liquid,  thence  to  the  tempering 
flame,  and  finally  to  the  cooling  trough  by  an   arrangement 
of  apparatus  which  excludes  atmospheric  air  throughout  the 
operation. — .J,  H.  C. 


Improvements  in  Apparatus  for  Testing  Presence  of  and 
Recovering  Float  Gold  and  other  Mftals.  A.  P".  Sec- 
combe,  Guunislake,  Cornwall.  Eng.  Pat.  12,624,  .June 
27,  1893. 

TttE  claim  is  for  an  apparatus  for  the  recovery  of  float 
metal,  such  as  gold,  in  which  floats  are  attached  to  the 
periphery  of  a  wheel,  which  revolves  in  tiie  water  around  a 
suitable  centre  on  either  a  vertical  or  horizontal  axis.  The 
floats  and  the  rim  of  the  wheel  are,  in  the  case  of  float  gold, 
made  of  copper  and  amalgamated  with  mercury. — J.  H.  C. 


Improvements  in  and  connected  with  the  Production  of 
Cliromium,  Manganese,  Molybdenum,  Titanium,  Tung- 
sten,and  Similar  Metals  from  their  Alkaline  and  Alkaline 
Earth  Compounds.  A.  Sternberg  and  A.  Deutsch, 
Griinau,  Prussia.     Eng.  Pat.  13,117,  July  5,  1893. 

Whex  an  oxygen  compound  of  chromium,  manganese, 
molybdenum,  titanium  or  tungsten  with  an  alkaline  earth,  i^ 
mixed  with  carbon  and  heated  to  1,000' — 1,200' C,  the  metal 
of  the  metallic  salt  is  reduced,  whilst  the  alkaline  earth  i? 
set  free ;  thus  in  the  case  of  calcium  chromite  and  tung- 
state — 

2CaO,  Cr.,03  +  3C  =  2CaO  +  3C0  +  2Cr 

CaWO^  +  3C  =  CaO  +  3C0  -!-  W. 

With  analogous  alkaline  metal  compounds  a  parallel 
change  ensues,  with  the  difference  that  the  alkaline  metallic 
oxide  is  further  acted  on  and  reduced  to  the  metallic  state ; 
thus  with  sodium  tungstate— 

Xa;W04  -t-  40  =  4C0  +  2Xa  +  W, 

In  order  to  utilise  these  reactions  the  compound  operated 
on  is  mixed  with  finely -powdered  charcoal  and  packed  into 
a  suitable  crucible;  after  heating  to  about  1,200'  C.  for  sis 
hours,  the  product  is  washed  with  diluted  hydrochloric  or 
nitric  acid  to  dissolve  away  the  alkaline  earth  ;  the  heavy 
metal  of  the  compound  used  remains  as  a  finely  divided 
powder.  For  every  10  parts  of  compound  used  about  the 
following  proportions  of  carbon  are  requisite.  Calcium 
chromite,  1  part ;  chromate  of  lime,  2*5;  manganate  of 
lime,  2  "5  ;  molybdare  of  lime,  2  ;  titanate  of  lime,  2  ;  tun<T- 
state  of  lime,  I'-l  parts;  and  similarly  in  molecular 
proportion  in  other  cases,  e.g.,  bichromate  of  soda,  4  parts  ; 
molybdate  of  soda,  2*5  ;  titanate  of  soda,  3  ;  tungstate  of 
soda,  2  parts.  When  compounds  of  the  alkali  metals  are 
used,  the  mixtures  are  preferably  heated  in  distilling 
furnaces  (such  as  those  used  in  the  preparation  of  sodium) 
so  as  to  condense  the  volatile  metal  for  separate  use. 
Chromic  and  tungsten  compounds  may  be  thus  emploved  for 
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case-hardening  iron ;  the  alkali-metal  compound  used  is 
mixed  with  charcoal  powder  and  strewed  over  a  soft  iron 
article  ;  on  heating  to  about  1,000^  C  in  a  muffle,  the  iron 
becomes  alloyed  superficial!}-  with  the  metal  of  the  metallic 
acid  employed,  and  acquires  properties  similar  to  those 
possessed  by  the  corresponding  steel  alloy. — C.  K.  A.  W. 


Improved  Composition  or  Preparation  fur  Protecting 
Metals  from  Rust.  W.  V.  Thompson,  Liverpool.  From 
Sohler  and  Burger,  Wilrzburg,  Germany.  Eng.  Pat. 
13,702,  July  14,  1893. 

See  under  XIII.,  paje  849. 


XI.-ELECTRO-CHEMISTEY  AND  ELECTRO- 
METALLURGY. 

Electro- Chemical  Researches.     Felix  Oettel.     Chem.  Zeit. 
17,  173—174. 

Maxy  papers  dealing  with  electro-chemical  matters  are 
rendered  almost  useless  to  the  reader  by  the  want  of  definite 
information  respecting  the  electrical  measurements  involved. 
Thus  no  useful  knowledge  is  given  by  su3h  a  statement  as 
that  "  a  metal  is  thrown  down  in  a  solid  coherent  form  by  a 
current  of  so  many  amperes,"  unless  the  dimensions  of  the 
electrode  are  also  stated  so  as  to  enable  the  current  density 
(amperage  per  unit  of  electrode  surface)  to  be  deduced; 
for  the  physical  character  of  the  deposit  depends  on  the 
density  of  the  current,  not  on  its  absolute  amount  irre- 
spective of  electrode  surface.  The  square  decimetre  (100 
square  centimetres)  is  a  convenient  unit  iu  such  cases  ;  and 
full  information  is  given  by  such  a  statement  as  that  a  given 
metal  •'  can  be  electrolytically  deposited  from  such  and  such 
a  solution,  and  separated  from  such  and  such  other  metals,  by 
a  current  the  density  of  which  is  so  many  amperes  peV 
decimetre  of  cathode  surface."  When  the  cathode  is  a 
platinum  dish,  the  estimation  of  the  active  surface  is  easy  ; 
not  so  when  it  is  shaped  like  a  cylinder  or  plate  opposed 
to  another,  or  to  a  wire.  Much  more  current  passes  via 
the  parts  of  the  cathode  nearest  the  anode  than  by  the 
hinder  or  further  removed  portions ;  great  densitv  dif- 
ferences therefore  exist  between  different  parts  of  the 
cathode  surface,  and  the  average  density  for  the  entire 
surface  may  be  very  different  from  the  maximum  or 
minimum  density.  In  all  experiments  where  such  variations 
occur,  the  shape  and  disposition  of  the  electrode  should  be 
carefully  stated.  The  tension  or  potential  difference 
between  the  electrodes  is  a  datum  which  is  scientiiically 
interesting  ;  but  the  knowledge  of  this  cannot  replace  the 
absence  of  information  respecting  current  density,  and  is 
of  no  particular  value  for  most  technical  purposes.  In 
measuring  the  strength  cf  the  current,  the  galvanometer  or 
voltameter  employed  must  be  included  in  the  same  circuit 
as  the  decomposing  cell,  not  used  to  measure  the  current 
passing  when  that  cell  is  excluded  ;  a  copper  voltameter  is 
convenient,  as  but  little  trouble  is  involved  in  its  indications, 
whilst  the  resistance  and  consumption  of  energy  are  usually 
unimportant ;  or  a  calibrated  tangent  galvanometer  may  be 
used.— C.  R.  A.  W. 


The  Importance  of  Electro-motive  Force  for  the  Electrolytic 
Separation  of  Metals.  H.  Freudenberg.  Zeits.  physikal. 
Chem.  1893,  12,  97. 

KiLiAXi  (Berg- u.  Huttenmann.  Zeit.  1S83)  was  the  first 
to  recognise  the  importance  of  electro-motive  force  in  the 
separation  of  metals  by  electrolysis,  but  he  left  many 
questions  unanswered,  the  foremost  of  these  being  whether 
the  precipitation  of  a  metal  is  brought  about  only  at  a  fixed 
potential,  or  whether  it  takes  a  gradual  course  of  the  kind 
that  it  commences  at  the  lowest  potentials,  reaches  its 
maximum  at  a  certain  potential,  after  which,  only  a  slight 


I  increase  in  the  power  of  precipitation  occurs.  By  the  help 
of  the  electrolytic  dissociation  hypothesis  and  of  Le  Blanc's 
experimental  evidence  the  author  has  thrown  light  on  this 
process.  Le  Blanc  (Zeits.  physikal.  Chem.  1891,  8  299\. 
showed  that  every  electrolyte  has  a  characteristic  de- 
composition point,  which  is  an  additive  property  of  the 
electrical  intensities  of  attachment  of  the  anions  and 
cathions.  For  acids  and  bases  this  value  is  about  1  •  70 
volts,  from  which  point  the  decomposition  of  water  com- 
mences, whilst  the  hydrogen  ions  give  up  their  charges. 
The  decomposition  point  of  water  has  another  value,  however, 
in  neutral  solutions.  The  following  are  some  of  the 
decomposition  values  :— H..SO4  =1*76  volts  ;  KOH  =  1-6" 
volts  ;  KXO3  =  2  •  1 G  volts";  ^-d-^^O^  =  2-21  volts  ;  ZnSO^  = 
2-35  volts;  AgXO3=0-70  volts.  The  differences  are- 
{  very  significant  and  of  value  for  the  purpose  of  separation, 
j  The  author  divides  the  metals  into  three  groups.  1.  Those 
which  are  not  precipitated  from  their  aqueous  solutions  by  a» 
current  at  moderate  potential,  viz.,  the  alkali  and  earth  metals,. 
together  with  aluminium  and  chromium.  2.  Those  which 
are  converted  into  peroxides  at  the  anode,  lead,  manganese,, 
and  thallium.  3.  All  metals  which  appear  as  a  metallic 
!  deposit  at  the  cathode.  The  separation  of  these  three 
'  groups  is  little  influenced  by  the  electro-motive  force,  but 
the  latter  is  of  importance  chiefly  in  the  third  group.  All 
metals  whose  salt  solutions  decompose  above  1'7  volts,, 
possess  a  greater  electrical  intensity  of  attachment  than  the 
hydrogen  of  the  acids.  When,  therefore,  a  sufficient 
quantity  of  hydrogen  ions  is  present  during  the  electrolysis 
(which  condition  is  attained  by  the  addition  of  strong  com- 
pletely dissociated  acids ;  i.e.,  acids  of  strong  dissociation, 
aflinity  value)  certain  metals  are  not  precipitated  by  the 
current,  as  this  is  needed  for  the  discharge  of  the  hydrogea 
ions,  which  have  smaller  intensities  of  attachment.  Those- 
metals  are,  however,  precipitated  whose  salts  have  smaller 
intensities  of  attachment  than  the  hydrogen  of  the  acids  ; 
these  are  gold,  platinum,  silver,  mercury,  copper,  bismuth, 
antimony,  arsenic,  and  tin. 

The  determination  of  the  decomposition  point  enabled 
the  author  to  separate  the  metals  above  mentioned  by  tbe 
employment  of  different  strengths  of  current.     The  galvanic 
elements  cannot  be  used  to  obtain  a  constant  E.M.F,,  the 
batteries   of   Daniell,   Leclanche,   and   Meidinger    are   too 
Avcak,  that  of  Bunsen  too  prone  to  alteration.     Success  was- 
here  attained  by  the  use  of  Giilcher's  thermo-pile  (compare 
Elbs,   Chem.    Zeit.  1893,   17,   97),  which,  at   a   tension  of 
4    volts,   exhibited    great    constancy   and    small    interna!! 
resistance,  and  above  all  rendered  easy  the  possibility  of 
withdrawing  various  large  potentials.     The  oxy-hydrogea 
voltameter  was  also  found  to  be  an  instrument  unsuitable 
for  the  measurements,  as  it  indicates  the  electrical  energy 
(potential  and  quantity  of  electricity),  whereas   potential 
only  is  required  (compare  Elbs,  J.  prakt.  Chem.  1891,  43,. 
39).     Moreover,    it    presupposes    the    employment    of    a 
potential  many  times  in  excess  of  that  desired.     A  galvano- 
meter was  therefore  used  which  indicated  interruptions  in 
the  current,  and  with  which  the  deflections  of  the  needle 
could   be   followed   throughout   the   whole    course   of  the 
analysis.     From  the  nitrates  of  silver  and  copper  in  the 
presence  of  free  nitric  acid  all  the  silver  is  precipitated  by 
a  current  of  1-3  volts  [taken  0*379  grm.  and  0-1892  grm. 
Ag ;    formed   0-38   grm.    and   0-1887    grm.    Ag].      Frota 
the  nitrates  nf  silver  and  bismuth  in  the  presence  of  free 
nitric  acid  and  a  current   of  1*3  volts  [taken  0"3790grni., 
and  0-2916   grm.    Ag ;  found  0-3793  grm.,    and    0-291-1 
grm.  Ag].     The  separations   of  silver  and  ar.senic  (1'7 — 
1-8   volts);  silver   and    antimony    (1-2 — 1-3    volts);  and 
silver  and  cadmium  (1-G   vols.)  were  also  effected.     In  a 
similar  manner,  the  author  investigated  the  separation  of 
silver  from  platinum  and  zinc,  and  the  separation  of  mercury 
from   copper,  bismuth,  arsenic,   antimony,  and  cadmium.;; 
he  also  enters  into  great  detail  on  the  separation  of  copper- 
from  other  metals.     In  most  solutions  the  decomposition, 
point  of  copper  salts  is  1-8  volts,  the  value  being  lower 
(1-1   volts),  as  Lc   Blanc  found,  in  the  presence  of  oxalic 
acid.     The  author   recommends  a   solution    acidified    with 
sulphuric  acid,     ("opper  was  separated  from  cadmium  and 
arsenic ;  from  the  latter,  both  in  the  presence  of  suiphurie 
acid  (1-85  volts)  and  in  t'iat  of  nitric  acid  (1  -9  volts). 
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The  author  disciHses  Drossbach's  msthocl  (this  Journal, 
18'J2  845)  ami  ti"'!^  t^i'^t  sepuration  in  alkaline  solution  is 
only'acconiplished  in  the  ab.^^ence  of  arsenic  ions.  Arsenic 
must  not  be  present  therefore  in  the  form  of  trioxide. 
because  of  the  biisic  properties  of  the  latter  and  thereby 
the  tendency  to  form  arsenic  ior.s  under  the  existing 
conditions.  In  the  case  of  those  metals  whose  salts  have 
decomposition  values  above  that  of  water,  such  as  cadmium, 
nickel,  cobalt,  iron,  and  zinc,  the  difference  of  the  strength 
of  the  current  does  not  leal  to  such  practical  results 
as  in  the  above-cited  cases.  The  separation  in  the  abovc- 
describid  way  may  perhaps  be  ett'ected  by  a  convenient 
double  salt  (cyanide  and  sulphur  salt,  for  example). 

—•A.  1\.  ij. 


Purl ficat ion    of   Beclroot  Juice   by    means    of  Elcctncili/. 
Von  Lippmanu.     Deutseh.  Zuckerind.  18'J2, 17,  1H24. 
See  under  XVI.,  page  8.j2. 


PATENTS. 


Method  of  SiiieUin<i  or  Heatiu<j   Iron  or  other  Metals  by 

means  of  Electricity,  and  Apparatus  therefor.     C.  G.  P. 

de  Laval,  Stockholm,  Sweden.    Eng.  Pat.  1.5,793,  March  8, 

1892. 
AcfOUDiNG  to  this  method  the  electrolyte  is  introduced  into 
the  furnace  in  a  molten  condition  and  there  heated  stil) 
further  by  causing  a  current  of  electricity  to  pass  through 
it  ;  and  when  a  sufficiently  high  temperature  has  been 
attained,  the  metal  to  be  smelted  is  added.  If  this  is  of 
greater  density  than  the  electrolyte  it  is  added  at  the  top  ; 
if  not,  it  is  introduced  from  below. 

The  current  passes  above  or  below  a  bridge  of  refractory 
material  placed  between  the  two  pole  pieces. — G.  II.  R. 


extractions.  A  secondary  process  is  carried  out  at  the  anode, 
according  to  which,  by  the  utilisation  of  the  sulphuretted 
hydrogen  given  off  i>i  the  extraction  process,  any  of  the 
foreign  metals  contained  in  the  ores  which  form  alkaline 
sulphides  are  recovered. — G.  H.  R. 


Impravements  in  Secondary  Electrical  Sturage  Batteries  or 

Accumulators.     J.   C.   Chapman,  Loudon.     From  N.  II. 

Edgerton,  West  Whiteland,  Pennsylvania,  U.S.A.     Eng. 

Pat.  2321,  July  11,1892. 

AccouKiXG  to   this  invention  one   side  of   each    plate  is 

pasted  with  red  lead  and  the  other  with  litharge,  so  that 

when  formed  they  are  of  opposite  sign.     This  construction 

renders  all  intermediate  couplings  or  connections  betsveen 

the  plates  unnecessary. — G.  H.  It. 

Improvements  in  and  connected  ivith  Carbonaceous  Com- 
pounds. E.  G.  Acheson,  Moncn^ahela  City,  Penn., 
U.S.A.  Eng.  Pat.  17,911,  October  7,  1892. 
This  invention  relates  to  the  production  of  artificial 
crystalline  carbonaceous  material,  named  by  the  inventor 
"carborundum,"  to  be  employed  as  a  substitute  for 
diamonds,  bort,  and  other  abrasive  materials. 

It  is  produced  by  subjecting  to  heat,  preferably  that 
produced  by  an  electric  current,  a  mixture  of  some  car- 
bonaceous material,  preferably  carbun  in  as  pure  a  state  as 
possible,  silica  or  siUcate  of  alumina  or  lime,  and  a  flux  such 
as  common  salt.  Suitable  proportions  are  :  pure  carbon  50 
per  cent.,  silica  or  silicate  of  alumina  25  per  cent.,  salt  25 
per  cent,  by  weight. 

It  is  stated  that  the  "  carborundum  "  appears  to  be  a  new 
chemical  compound  which  when  pure  may  be  represented 
by  the  formula  SiC. 

An  electrical  furnace  suitable  for  producing  this  body  is 
described.— K.  B.  P.        

Process  for  the  Electrolytic  Decomposition  of  Compounds  of 

Metals  and  Sulphir.^     Abel  and  Imray,  Ijondon.     From 

Siemens  and  HaUke,  Berlin,  Germany.     Eng.  Pat.  18,966, 

October  22,  1892. 

AccoRDixG  to  this  process  for  th3  electrolytic  separation 

of  antimony  and  arsenic   from    their  sulphur  compounds, 

the  latter  are   dissolved  in  sulphydrates  with  generation    of 

sulphuretted  hydrogen.     The  solution  is  then  electrolysed 

in  the  cathode  'compartments  of  the  bath  only,  whereby  the 

sulphydrates  are  regenerated  and  are  employed  for  farther 


Improvements  in  Apparatus  fir  the  Electrolysis  of  Salt. 
Haseltine  and  Lake,  London.  From  T.  Craney,  Bay 
City,  Michigan,  U.S.A.     Eng.  Pat.  9296,  May  9,  1893. 

The  electrolytic  cell  consists  of  a  tank  with  peif orated 
false  bottom  or  grating,  to  which  a  receiver  is  connecte<L 
This  receiver  communicates  by  valves  with  a  discharge  pipe 
and  with  an  overflow  pipe,  which  latter  is  carried  right  up 
to  the  level  of  the  electrolyte  in  the  tank.  The  overflow  pipe 
is  flexibly  connected  with  a  weighing  receptacle,  which  also 
is  provided  with  an  overflow. — G.  H.  K. 


Improvements    in    or  connected     with    the     Working    and 

Welding    of    Metals    bj     Electricity.       A.     Longsdon, 

London.     From  F.  Krupp,  Essen,  Germany.     Eng.  Pat. 

9965,  May  18,  1893. 

This    invention    relates   to    improvements   on    Eng.    Pat. 

Xo.  12,984,  and  consists  in  the  combination  of  two  sources 

of  current  supply  in  the  working  and  welding  of  metals  by 

electricity,  one  source  serving  to  energise  the  magnetic  field 

of  the  constant   current   dynamo   which    is   e'mployed   for 

heating  and  welding. — G.  H.  R. 


A    New   or   Improved    Method    of   and    Apparatus    for 
Electrically  Heating  or  Welding  Metal.     W.  P.  Thomp- 
son,  Manchester.     From  C.   L.  Coffia,  Detroit,  U.S.A. 
Eng.  Pat.  11,579,  June  13,  1893. 
This  invention  relates  to  a  machine  for  electrically  heating 
or  welding  pipes,   tubes,  rings,  tires,  or  continuous  metal 
articles,  and  consists  in  the   combination  with  a   support 
of  an  arm  carried  thereon,  a  mandrel  parallel  with  the  said 
arm,  a  conductor   adapted   to    clamp  the   material   to    be 
welded  against  the  said  mandrel  and  connected   with  one 
terminal  of  a  source  of  electrical  energy.     The  arm  carries 
an  insulated  traversing  conductor  connected  with  the  other 
terminal,  and  a  traversing  carriage  which  carries  a  pressure 
roller.— G.  H.  R.  

A   Galvanic   Element.     A.   M.    and    W.    Clark,    London. 

From  A.  Heil,   Friinkisch-Crumbach,    Germany.      Eng. 

Pat.  13,858,  July  17,  1893. 
This  cell  is   of  the  Leclanche  type,   the  carbon  electrode 
being  replaced  by  one  of  silver  attached  to  a  lead  core. 
"      ^  ^  — G.  H.  R. 


An  Improved  Electric  Insulating  Compound  and  Process 
of  Preparing  the  same.  A.  Geutzsch,  A.  Goldschmidt, 
and  E.  R.  von  Scaaavi,  Vienna,  Austria.  Eng.  Pat. 
11,369,  August  19,  1893. 

See  under  XIIL,  page  848. 


Improvements    in    Electrolytic    Apparatus.       H.     M.    E. 

Andreoli,  Brixton.  Eng.  Pat.  15,197,  August  23,  1893. 
This  invention  relates  to  improvements  in  an  electrolytic 
apparatus  for  the  decomposition  of  chlorides,  sulphates,  &c., 
described  in  Eng.  Pat.  17,426,  1891.  As  improved,  the 
apparatus  consists  of  an  outer  metallic  tank  directly  con- 
nected with  the  negative  pole  of  an  electric  generator  and 
an  inner  tank  (containing  an  anode  or  anodes)  made  of 
metallic  gauze  or  of  panels  of  metallic  gauze  in  the  form  of 
narrow  baskets  filled  with  conducting  material  in  fragments 
more  or  less  minute.  This  inner  tank  which  is  submerged 
in  the  electrolyte  contained  in  the  outer  tank,  is  connected 
with  it  by  a  wire,  and  is  completely  closed  with  the  exception 
of  inlet  and  outlet  tubes. — G.  II.  R. 
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XII.-FATS.   OILS.   AND  SOAP 
MANUFACTURE. 

Notes  on  Bice-Oil  and  Maize-OU.    A.  Smetham.    Analyst, 
18,   1893,  191—193. 

Rice-Oil. — The  author  has  examined  a  sample  of  rice-oil 
obtained  from  Eangoon  rice  meal  by  hydraulic  pressure. 
The  oil  was  dirtj'-greenish  in  colour,  semi-solid  at  ordinary 
temperatures,  and  contained  crystals  giving  it  the  appear- 
ance of  the  "  figging  "  of  soft-soap.  The  following  results 
were  obtained  : — 

Iodine  absorption OG'i   per  ceut. 

KHO  required  for  saponification  . .    19 "32 

Saponification  equivalent 290 

Free  fatty  acids  (KHO  x  5)  OfO  per  cent. 

Another  specimen  obtained  by  ethereal  extraction  from  a 
mixture  of  various  rice  meals  yielded  almost  identical 
results,  with  the  exception  of  the  free  fatty  acids  which 
were  higher  (77  "20  per  cent.).  The  melting  point  of  this 
sample  was  29'  C.  The  oil  similarly  obtained  from  (a) 
the  husk,  (i)  the  cleaned  rice,  separated  from  a  sample  of 
recently  imported  Rangoon  rice,  contained  a  smaller  amount 
of  free  acids,  namely  (a)  34-0  per  cent.;  (b)  31-6  per 
cent.  The  meal  supposed  to  have  been  derived  from  the 
same  rice,  yielded  an  oil  containing  43  •  4  per  cent,  of  free 
fatty  acids. 

English  rice  meal  as  a  rule  contains  8 — 9  per  cent,  of 
oil,  whilst  Rangoon  meal  averages  15  per  cent,  (rice  meal 
is  the  bj'-product  obtained  when  rice  is  dressed  between 
emery  rollers,  and  does  not  therefore  include  the  interior 
portion  of  the  grain). 

Maize-Oil. ~T\xi%  is  a  clear  yellowish  oil,  sweet  to  the 
taste  and  smell,  and  sufficiently  cheap  to  render  it  available 
as  an  adulterant  of  the  dearer  oils.  Its  iodine  absorption 
and  saponification  equivalent  are  116 '3  per  cent,  and  282 
respectively. — H.  T.  P. 


The  Detection  of  Hea'ed  Cotton  Seed  Oil   in  Lard. 
W.  G.  Crook.     Analyst,  18,  1893,  221. 

See  under  XXIII.,  page  869. 
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An  Improved   Cleansing    Material.     E.    H.   Lawton    and 
J.  Carder,  London.     Eng.  Pat.  18,271,  October  12, 1892. 

SuAP  is  incorporated  with  "  the  substance  known  in  com- 
merce as  '  loofah,'  which  is  a  portion  of  the  plant  luffa,"  the 
mixture  acting  as  a  mechanical  as  well  as  a  chemical 
detergent.  The  loofah  may  be  incorporated  with  the  soap 
in  definite  portions,  or  it  may  be  simply  shredded  and 
incorporated.— B.  B. 


An    Improved    Sheep   Dip.     A.  Robertson,  Oban.     Eng. 
Pat.  2990,  February  10,  1893. 

See  under  XVIII.  C,  page  858. 


XIIL-PAINTS.  PiaiENTS,  VARNISHES, 
EESINS.  INDIA-HUBBEE,  Etc. 

Gutta-percha.  O.  Oesterle.  Archiv.  Pharm.  1892, 
230,  641. 
CoMMERCiAi.  gutta-percha  was  boiled  with  successive 
quantities  of  water  until  the  aqueous  extract  was  no  longer 
coloured.  This  treatment  extracts  a  tannin,  sugar,  and 
salts.  The  dried  residue  was  repeatedly  boiled  with  fresh 
portions  of  alcohol,  when  alban  separated  from  the  solution 
on  cooling,  and  when  the  filtrate  from  this  was   evaporated 


fluavil  was  obtained.  The  residual  matter  was  dissolved  in 
chloroform  and  alcohol  added  to  the  solution,  when  gutta 
separated  after  a  while  in  flakes,  together  with  an  unstable 
viscous  substance,  guttan,  containing  oxygen;  the  latter  is 
very  unstable,  and  yields  gutta  when  repeatedly  dissolved 
in  chloroform  and  precipitated  by  alcohol. 

Gutta,  (CioHig);^,  is  a  white  amorphous  hydrocarbon, 
which  melts  at  53°  C.  and  reacts  with  bromine,  evolving 
hydrogen  bromide ;  it  possesses  all  the  characteristic  pro- 
perties of  gutta-percha,  ductility-,  elasticity,  and  power  of 
becoming  plastic  when  heated. 

Alban,  C411H54O2,  crystallises  from  alcohol  in  small 
yellowish  scales,  melts  at  195'  C,  and  possesses  none  of 
the  useful  properties  of  gutta-percha ;  when  heated  in  a 
sealed  tube  with  alcoholic  potash  at  150'  C.  it  yields  albene, 
a  hydrocarbon  which  the  author  is  investigating. 

Fluavil,  (CioHiijO);),  is  an  amorphous  yellow  sabstance, 
and  melts  at  82° — 85°  C.  ;  when  present  in  large  amount 
it  reduces  the  value  of  the  sample  of  gutta-percha. 

Guttan  dissolves  'n  boiling  ether,  oil  of  turpentine,  and 
light  petroleum,  separating  from  these  solvents,  on  cooling, 
in  a  pulverulent  form. 

As  a  whole,  the  constituents  of  gutta-percha  are  very 
resistant  towards  chemical  reagents,  hence  the  value  of  this 
substance. — A.  R.  L. 
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An  Improved  Varnish  or  Composition  applicable  as  a 
Protective  Coating  for  Wood,  Iron,  and  the  Like.  C. 
Beck,  Vieni\a,  Austria.     Eng.  Pat.  13,925,  July  18, 1893. 

Eight  parts  of  amber  colophony  and  three  parts  of  linseed 
oil  varnish  are  melted  together,  and  after  cooling  the 
mixture,  1  part  of  thick  turpentine  and  14  parts  of  refined 
benzine  (sp.  gr.  0"700)  are  added.  The  resulting  varnish 
may  be  used  in  combination  with  colours,  and  is  especially 
useful  as  a  preservative  of  wood  and  a  preventative  of  the 
rusting  of  iron.  It  dries  very  rapidly,  and  becomes 
extremely  hard,  and  a  small  quantity  suffices  to  cover  a 
large  surface,  whilst  the  coating  can  be  washed  without 
injuring  its  lustre. — D.  B. 


An  Improved  Electric  Insulating  Compound  and  Process 
of  Preparing  same.  A.  Gentzsch,  A.  Goldschmidt,  and 
E.  R.  von  Scanavi,  Vienna,  Austria.  Eng.  Pat.  11,369, 
August  19,  1893. 

Shkllac  is  heated  in  a  suitable  vessel  or  distilling  apparatus. 
It  first  becomes  soft,  then  melts  into  a  thick  pulp,  and 
begins  to  swell  up.  The  temperature  is  now  raised  to  about 
400^  F.,  by  which  means  the  product  increases  tenfold  in 
volume  and  changes  its  colour  to  a  dark  blackish-brown. 
Decomposition  takes  place,  and  during  this  operation  the 
mass  returns  to  its  original  volume  and  a  substance  remains 
in  the  still,  which  continues  soft  and  pliable  after  cooling, 
and  possesses  the  property  of  being  able  to  be  vulcanised 
in  the  usual  maaner.  The  vulcanised  product  can  be 
mixed  with  oils  and  fats  in  certain  proportions  without 
losing  its  insulating  properties. — D.  B. 


Process  for  the  Manufacture  of  Lead  Oxide  and  of  White 
Lead  from  Crude  Lead  Sulphate.  P.  Bronner,  Stuttgart, 
Germany.     Eng.  Pat.  16,184,  September  9,  1892. 

CiiuDE  sulphate  of  lead  occurring  in  cotton-print  works, 
and  mostly  of  a  yellowish  or  brownish  colour,  invariably 
contains,  besides  aluminium  acetate,  a  small  quantity  of 
basic  aluminium  salts,  which,  owing  to  their  comparative 
insolubility,  cannot  be  completely  eliminated  by  washing. 
It  also  contains  insoluble  organic  colouring  matter  originating 
from  the  tar  in  the  pyroligneous  acid. 

The  process  consists  in  boiling  the  crude  material  with 
dilute  sulphuric  acid,  then  washing  it  and  treating  it  with  a 
solution  of  sodium  carbonate.  The  resulting  lead  carbonate 
is  calcined  slightly  in  a  muffle  furnace,  the  lead  oxide 
digested  with  a  solution  of  lead  acetate,  and  the  basic  acetate 
thus  formed  precipitated  by  passing  a  current  of  carbonic 
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auhyilride  into  the  solution.  The  solution  of  lead  acetate 
i^  drawn  ofT  from  the  prccipitutt-d  white  lead,  and  is  then 
again  difjested  with  the  same  (luautity  of  lead  oxide.  The 
luud  of  the  lead  chambers  in  sulphuric  acid  works  may  be 
treated  in  a  similar  manner. —  D.  15. 


Improvements  in  Solntions  fur  \\\itfrprno/iii(/  and  Air- 
prvofing  Worcn  and  other  Falirics,  in  Apjiii/inf/  the 
Same,  and  in  Apparaf us  therefor.  Y.  Eckstein,  London. 
Eng.  Pat.  18,932,  October  -22.  1892. 

Thk  agents  used  are  soluble  gun-cotton,  turpentine  or 
^■quivalent,  alone,  or  having  dissolved  therein  one  or  more 
solid  resins  and  ethyl  alcohol,  with  or  without  the  addition 
of  sulphur  or  castor  oil.  The  above  agents  are  mixed 
together  so  that  a  solution  is  obtained,  which  solidities  on 
allowing  the  alcohol  to  evaporate.  The  fabrics  are 
moistened  with  dilute  alcohol  or  water  and  brought  into 
■contact  with  the  requisite  quantity  of  solution.  They  are 
then  dried.  For  high  tempuratures,  linseed  oil,  boiled  to  a 
gelatinou  s  consistence,  and  dissolved  in  turpentine,  is  added 
to  the  so'ution.  The  apparatus  consists  of  the  following 
parts  : — (1.)  Devices  for  moistening  or  spraying  the  fabric 
«"ith  dilute  alcohol  or  water.  (2.)  A  bath  with  rollers  for 
•coating  the  fabric  with  solution.  (3.)  Scrapers  for  removing 
the  excess  of  solution  from  the  coated  fabric.  (-4.)  A  drying 
•chamber  through  which  the  coated  fabric  is  passed  whilst 
the  alcohol  is  evaporated  and  drawn  oflF  to  condensers. 

—  D.  B. 


Improved  Composition  or  Preparation  fur  Protecting 
Metals  from  linst.  W.  P.  Thompson,  Liverpool.  From 
Sohler  and  Burger,  Wiirzburg,  Germany.  Eng.  Pat. 
13,702,  July  14,  1893. 

Ma>-t  years  of  experiment  have  shown  that  a  mixture  of 
o'o  parts  of  chemically  pure  bleached  beeswax  and  1  part 
of  wool-grease  when  dissolved  in  oil  of  turpentine  and 
spread  in  a  thin  layer  ou  metal,  renders  the  latter  entirely 
impervious  to  the  influences  of  air  and  moisture. — D.  B. 


XIY -TANNINa,  LEATHER.  GLUE.  AND 
SIZE. 

Chesmit  Tannin.     Pharm.  J.  1893,  261. 

Ix  the  consular  report  on  the  trade  of  Cherbourg  and 
■district  for  1892,  it  is  stated  that  the  export  of  an  extract 
from  the  wood  of  chesnut  trees,  used  for  tanning  leather,  is 
■developing,  having  reached  150  tons  to  200  tons  per  month 
whilst  on  the  opening  of  a  new  factory  at  Dinan  it  was 
■expected  that  these  figures  would  be  doubled.  The  tannin 
of  the  chesnut  tree  was  found  by  Trimble  to  resemble  gallo- 
tannic  acid  in  all  its  reactions,  so  that  the  substances  are 
probably  identical. 


PATENT. 

Improvements  in  or  Relating  to  the  E.rlractii>n  of  Tanning 
and  Dyeing  Materials.  M.  Heftier  and  G.  Benard. 
Paris,  France.     Eng.  Pat.  20,677,  November  15,  1892. 

See  under  IV.,  page  823. 


XV -MANURES.  Etc. 

Mnnurial  \'aiui-  of  the  Vina.^se  from  Molasses. 

M.  Maercker.     Zeit.  .Spiritusind.  16,  No.  19,  May  10,  1893. 

See  under  X\T.,  page  8.'i2. 


The  Genesis  of  Xatural  Phospluiles,  particularly  those 
which  derived  tlieir  Phosphorus  from  Organised  Matter. 
A.  Gautier.  Comptes  rend.  116,  1271 — 1276. 
The  oldest  phoshates  are  met  with  in  igneous  rocks,  such  as 
basalt,  trachyte,  &c.,  and  even  in  granite  and  gneiss.  The 
second  categorj-  of  phosphates  comprises  those  of  hydro- 
mineral  origin  ;  it  includes  apatites  of  the  crystalline  rocks 
which  often  accompany  quartz,  as  well  as  the  more  recent 
phosphates  deposited  by  hot  mineral  waters  in  the  Jurassic, 
cretaceous,  and  tertiary  formations.  These,  like  the  pre- 
ceding phosphates,  are  not  readily  attacked  by  plants ; 
they  are  free  from  organic  matter  and  nitrogen. 

Of  the  third  group  of  phosphates,  the  true  phosphorites 
occur  as  rocky  concretions,  either  greyish,  yellowish,  or 
without  colour ;  they  are  mealy,  friable,  and  porous,  and 
generally  mixed  with  calcium  sulphate  or  carbonate.  The 
phosphorites  generally  contain  animal  remains  and  some 
organic  matter,  being  all  of  animal  or  vegetable  origin. 
The  phosphates  of  the  Somme,  (^uercy.  Berry,  the  Ardennes, 
and  those  met  with  in  the  Grotto  of  Minerva  all  belong  to 
this  class.  In  the  galleries  of  this  grotto  the  remains  of 
the  large  quarternary  quadrupeds  and  prehistoric  man  have 
accumulated  for  centuries,  and  under  the  influence  of  micro- 
organisms yield  nitrates,  sulphates,  and  phosphates.  The 
phosphates  are  partly  derived  from  phosphates  of  potassium, 
calcium,  and  magnesium  originally  present  in  the  animal 
matter  and  partly  from  the  decomposition  of  lecithin, 
nuclein,  and  other  organic  compounds  containing  phos- 
phorus. The  phosphoric  acid  thus  liberated  combines 
with  the  ammonia  produced  in  the  decomposition  of  the 
albuminoids,  forming  ammonium  phosphates,  especially 
diammonium  phosphate.  The  presence  of  ammonium 
phosphate  was  noticed  by  Chevreul  in  Penivian  guano. 
By  the  action  of  water  percolating  through  the  soil  the 
underlying  chalk  becomes  saturated  with  ammonium 
phosphate  ;  double  decomposition  takes  place  with  forma- 
tion of  hydrogen  calcium  phosphate,  and  ammonium 
carbonate.  The  latter  is  eventually  converted  by  nitrifi- 
cation, in  presence  of  chalk,  into  calcium  nitrate.  In 
support  of  this  theory  the  author  describes  an  experiment 
in  which  he  heated  ammoniacal  ammonium  phosphate  with 
chalk  at  85'' ;  ammonia  and  carbonic  anhydride  were  given 
off,  and  after  24  hours  the  pulverulent  matter,  washed  with 
water,  was  found  to  contain  82*8  per  cent,  of  hydrogen 
calcium  phosphate,  11  "3  per  cent,  of  tribasic  calcium 
phosphate,  and  5*  7  per  cent,  of  chalk.  It  is  thought  that 
the  brushite  found  in  the  Grotto  of  Minerva,  and  whi' 
exists  in  most  rocky  guanos,  was  produced  in  this  manner. 

— N.  H.  J.  M. 


Some  Rare  or  New  Natural  Phosphates  :  Brttihite, 
Minervite.  A.  Gautier.  Comptes  rend.  116,  1171  — 
1177. 
The  minerals  referred  to  occur  in  the  Grotto  of  Minerv. 
Brushite  occurs  as  a  white,  pulverulent  matter,  or  in  large 
friable  blocks  which  generally  contain  some  incompletely 
transformed  rock  in  the  middle.  It  contains  a  little 
alumina,  carbonate,  and  silica,  with  traces  of  magnesia, 
sulphuric  acid,  iron,  and  nitrates.  Leaving  these  out  of 
account  the  analytical  results  point  to  the  formula 
2(CaHP04).3H20  which  is  that  given  by  Moore  and 
Julien  for  Metabrushite. 

Minervite  is  a  newly-discovered  phosphate  which  occurs 
as  a  vein  0-15  m.  thick.  It  is  remarkable  for  its  whiteness 
and  has  the  consistence  of  dough.  Aitev  prolonged  exposure 
to  the  air  it  is  seen  to  consist  of  crystalline  grains,  rhomboidal 
prisms,  and   hexagonal -plates  resembling  hydrargylite   in 
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appearance  ;  we'll  formed  crystals  are  rare, 
substance  has  the  following  composition  : — 


The  air-dried 


II. 


H.>0  lost  at  180° 

H2O  lost  at  180°— red  heat 

Quartz  saml 

Clay 

AI2P.O, 

AI0O3  soluble  in  acid 

P.-^PsOs  I 

JlgsP^Og 

CaF, ■ 


22-71- 
5-92 


0-30        1 
ll-lt        3 

7-38 

52 -33 

57-30 

4-71 

3-10 

0-24 

0-11 

Trace 

1-17 

2-00 

2-29 

It  contains  also  traces  of  chlorine  and  sulphuric  acid. 
The  clay  can  be  separated  mechanically,  but  not  entirely. 
The  mineral  is  essentially  an  aluminium  phosphate, 
AljPoOg  +  "HoO,  and  has  been  formed  by  the  action 
of  decomposing  organic  animal  matter  on  the  clay.  It 
resembles  osteolite  in  containing  fluorine,  and  in  com- 
position it  resembles  callahiite  and  especially  gibbsite. 

—X.  H.  J.  :m. 


On  a  New  Type  of  Phosphorite.  A.  Gautier.  Comptes. 
Rend.  116,  1022—1028. 
Ix  an  earlier  communication  the  author  has  stated  the 
geological  conditions  under  which  phosphates  are  found 
in  the  large  Grotte  de  Minerve  (see  preceding  abstract). 
At  a  depth  of  3 — 4  metres  the  soil  becomes  harder  and 
changes  into  a  yellowish  rock  forniiug  a  bed  of  5 — 9  metres 
in  thickness.  Typical  specimens  were  examined  and  were 
found  to  leave,  after  treatment  with  dilute  acids,  an 
iosoluble  residue  consisting  partly  of  clay.  Treatment 
with  weak  alkaline  solutions  showed  that  phosphate  of 
alumina  was  present  in  the  rock.  The  latter  (P.iOj,  AL,0;t) 
amounted  to  28*3  per  cent.  The  clay  (AlaOs)^,  oSiUo. 
amounted  to  21-8  per  cent.  The  proportion  of  tribasic 
calcium  phosphate  present  was  24  •  2  per  cent.  The  analyses 
showed  that  the  rock  is  formed  by  the  association  of 
calcium  phosphate  with  phosphate  of  alumina,  the  latter 
preponderating:  indeed,  there  is  an  excess  of  alumina 
present.  These  two  phosphates  are  combined  with  calcium 
fluoride  in  the  proportion  of  8-2  of  CaF.,  per  100  of 
phosphates,  or  I.t-6  of  CaF^  per  100  of  VJJy  Lastly, 
the  rock  contains  a  considerable  quantity  of  clay.  Almost 
all  the  concreted  phosphates  in  this  peculiar  locality  have 
a  similar  composition.  Half,  or  more  than  half,  of  the 
phosphoric  acid  is  combined  with  alumina,  and  the  rest 
with  lime. 

The  published  analyses  of  natural  phosphates  show  that 
they  usually  contain  enough  lime  to  saturate  completely, 
or  nearly  so,  phosphoric  acid  and  the  fluorine  ;  here,  on  the 
contrary,  the  whole  of  the  lime  would  not  suffice  to  form 
tribasic  or  even  dibasic  phosphate.  The  phosphates  of 
lime  and  alumina,  which  together  form  this  rock,  are 
mixed  and  not  combined.  This  is  shown  by  the  fact  that 
the  proportions  of  the  two  phosphates  are  different  in 
different  specimens.  The  new  type  of  phosphorite  differs 
markedly  from  the  usual  types  in  which  the  lime  is  always 
sufficient  to  saturate  the  phosphoric  acid.  All  the  phos- 
phates hitherto  known  consist  of  a  mixture  of  clay,  siliceous 
sand,  chalk,  and  tribasic  calcium  phosphate,  together  with 
8"5  per  cent,  of  its  weight  of  calcium  fluoride.  In  all 
these  phosphates  the  phosphoric  acid,  soluble  in  am- 
moniacal  citrate  of  ammonia,  does  not  exceed  0' 6  orO'7 
per  cent,  of  the  rock. 

In  the  type  examined  by  the  author  phosphate  of 
alumina  is  generallj'  present  in  preponderating  quantity  : 
it  is  soluble  in  the  cold  in  weak  alkaline  solutions,  and, 
for  the  most  part,  in  ammoniacal  citrate  of  ammonia. 

— D.  E.  J. 


Determination  of  the  Water  contained  in  Soil  hearing 
Various  Crops,  after  a  long  Period  of  Drought. 
Reiset.  Comptes  rend.  116,  1177 — 1179. 

Ix  August  1887,  after  several  weeks  of  drought  (there  was 
m  rain  at  all  from  the  4th  of  June  to  23rd  July)  samples 
of  soil  were  taken  where  plants  of  different  kinds  were 
growing,  and  the  loss  of  water  at  110"  determined.  Tables 
are  given  showing  the  percentage  loss  of  the  various  soils. 
The  chief  point  of  interest  is  that,  whilst  the  herbage  of 
grass  land  was  burnt  up  when  the  soil  contained  6-8 — 7*8 
per  cent,  of  water,  wheat  arrived  at  perfect  maturitj'  in 
soil  which,  at  the  time  of  cutting  the  plants,  contained  only 
1  '22  per  cent,  of  water. — X,  H.  J.  M. 


The  Quantities  of  Water  contained  in  Arable  Earth  after 
Prolonged  Drought.  MM.  Demoussy  and  Dumont. 
Comptes  rend.  116,  1078—1080. 

During  a  prolonged  drought  most  of  the  larger  plants 
sown  in  the  autumn  or  early  spring  are  still  green  and  show 
no  signs  of  perishing,  although  the  quantity  of  water 
evaporated  from  their  leaves,  exposed  at  all  times  to  a 
burning  sun  and  a  dry  wind,  must  be  considerable.  The 
authors  have  determined  the  quantity  of  water  contained  in 
various  soils  at  different  depths  with  the  view  of  finding  out 
whether  the  earth  retiiins  sufficient  moisture  for  the  wants 
of  vegetation.  The  experiments  were  carried  out  at  Paris 
(in  the  ^Museum  gardens)  and  at  Grignon.  The  following 
table  gives  the  results:  — 

"Water  contained  in  100  Grms.  of  Earth  at 
VARiors  Depths. 


Surface. 

25  Cm. 

50  Cm. 

75  Cm 

IM. 

Soil  of  Museum  garden. . 

Grms. 

4-5 

2-0 
G-0 
3-0 

Grms. 
27-1 

13-5 

16-3 

16-3 

Grms. 
24-0 

14-5 

15-7 

16-4 

Grms. 
24-2 

14-0 

15-9 

13-8 

Grms. 
22-8 

14-5 

Soil  from  field  (C4rignon) 
Brokeu-up  soil  (Grignon) 

16-7 
10-6 

If  for  every  soil  the  mean  of  the  proportions  of  water 
contained  are  taken,  it  is  found  that  for  12,000  tons  of  soil 
there  are — 

Tons  of  Water. 

Of  g.arden  soil   2,460 

Of  loose  soil 1,400 

Of  the  field  soil 1,700 

Of  broken  soil 1,41)0 

These  quantities  are  considerable,  but  are  not  altogether 
at  the  disposal  of  the  roots  ;  the  plants  fade  awaj'  before  the 
earth  is  entirely  dry  ;  and  as  the  chlorophyll  cells  act  more 
feebly  as  the  leaves  become  drier,  the  harvest  naturally 
suffers  if  rain  is  long  wanting. — D.  E.  J. 


Effect  of  Decomposing  Organic  Matter  on  Natural 
Phosphates.  'S.  T.  Lupton.  Amer.  Chem.  J.  14, 
353—3.59. 

To  test  the  fertilising  value  of  raw  natural  phosphates 
and  to  ascertain  whether  decomposing  organic  matter  is 
capable  of  rendering  the  phosphate  in  them  soluble ; 
experiments  were  made  iu  the  field  and  laboratory  with 
acid  phosphate  containing  14  •3G  per  cent.  PoOj,  of  which 
9  •  1  =  water  soluble,  2*94  citrate  soluble,  2  •  32  acid  soluble ; 
with  Florida  phosphate  powder  containing,  moisture,  4' 18; 
insoluble,  32-39  ;  total  phosphoric  acid  (acid  soluble), 
16-54  ;  iron  and  aluminium  oxides,  8-89  ;  and  with  cotton- 
seed and  cotton-seed  meal  containing  respectively  1-03 
and  3-19  per  cent,  of  available  phosphoric  acid.  In  the 
laboratory  experiments,  a  sample  of  South  Carolina  "floats" 
(phosphate  rock  ground  to  impalpable  powder)  containing 
28*73  per  cent,  total  phosphoric  acid  with  2-26  citrate 
soluble  was  also  tested.  On  a  poor  sandy  soil,  with  ths 
manures  sown   broadcast,  400  to    800  lb.  of    the  Florida 
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phosphate  per  acre,  pave  hetter  results  than  similar 
quantities  of  the  soluble  phosphate,  but  when  the  same 
quantities  of  the  i)hosphates  were  mixed  with  equal  wei^^hts 
of  cotton-seed  meal  the  results  obtained  were  about  ei|ual 
with  both  pliosjjliates.  On  a  strong  red  soil,  with  manures 
drilled,  the  cottou-sced  and  cotton-seed  meal  alone  yielded 
better  results  than  either  of  the  phosphates  alone,  and  the 
soluble  phosphate  proved  better  than  the  insoluble  in  the 
majority  of  cases.  The  results,  however,  are  far  from 
concordant ;  the  author,  nevertheless,  concludes  that  "  the 
pulverised  raw  j)hosphate  evidently  produced  as  pood,  if 
not  better,  results  than  the  acid  phosphate,  whether  used 
alone  oi  mixed  with  cotton-seed  and  cotton-seed  meal." 

In  the  laboratory  mixtures  of  each  of  the  phosphates 
with  cottonseed  and  water  were  left  in  contact,  with  daily 
stirring,  for  three  months,  July  to  October,  and  although 
fermentation  ensued  no  conversion  of  phosphate  from  the 
insoluble  to  the  soluble  form  could  be  detected  by  analyses 
made  at  frequent  intervals.  — 1).  A.  L. 


7'/ie  IVutrilive  Matter  ?-Cf/i/ired  for  the  Cultivation  of 
Beetroots.  Hellriegel.  Zeit.  Ver.  Kiibenzuck-ind.  1893, 
43,  578. 
In  order  to  produce  a  normal  beetroot  of  800  grms.  weight 
in  soil  free  from  nutritive  material — sandy  peat, — other 
conditions  being  favourable,  the  following  manurial  matter 
must  be  administered  in  an  easily  assimilable  form  : — 

Nitrogen,  2'^  grms.;  phosj-horic  acid,  1*2  grms.;  and 
potash,  1-7  grms.  Lack  of  nitrogen  decreases  the  total 
yield,  but  the  relation  between  the  roots  aud  leaves  remains 
constant,  and  the  percentage  of  dr^'  substance  and  sugar 
increases.  Lack  of  potash  decreases  the  total  yield  in  a 
less  degree ;  it  seems  in  the  main  to  affect  the  constituents 
of  the  roots,  and  generallj'  it  may  be  said  to  diminish  the 
percentage  of  dry  substance  aud  sugar.  Xo  plasma  can 
be  formed  without  nitrogen,  and  no  starch  and  sugar 
•without  potash.  The  role  of  phosphoric  acid,  the 
importance  of  which  is  sufficientlv  known,  is  obscure. 

-  A    K.  L. 


The  Analysis  of  Fish  Guano,  Pondrette,  Done  Ash,  and 
Similar  Substances.  M.  WeibuU.  Chcm.  Zeit.  16, 
1892,  1689. 

See  under  XXIII.,  page  SGO. 


XYL-SUaAE,  STARCH,  QUM.  Etc. 


The  Manufacture  of  Sugar  in  Egypt. 
1893,  210. 


Chem.  Ind.  16, 


According  to  Griineberg  the  manufacture  of  sugar  in 
Egypt  is  confined  solely  to  the  extraction  of  sugar  from 
the  cane.  The  plant  employed  is  the  same  as  that  used 
in  Europe  for  the  extraction  of  sugar  from  beetroot,  the 
concentration  of  the  juice  after  treatment  with  lime  and 
carbonic  anhydride  being  effected  by  means  of  Jellinek's 
*' triple  evaporation  system,"  and  finally  in  vacuo.  The 
evaporation  is  not  carried  to  the  granulating  stage,  but  is 
stopped  when  a  thick  syrup  has  been  obtained,  this  being 
conveyed  iu  stone  jars  holdinp  about  20  litres  to  distilleries, 
and  there  being  worked  up  into  rum.  About  half  of  the 
fuel  consumed  is  English  coal ;  the  remainder  consists  of 
sun-dried  tibrons  material  obtained  from  the  pressed  canes. 
The  burnt  residue  from  the  latter  is  used  for  fertilising 
the  cane  fields,  in  addhion  to  which  pigeon-dung  is 
employed,  the  upper  stories  of  most  of  the  workmen's 
cottages  being  provided  with  pigeou-breeding  beds. — D.  15, 


Are  Considerable  Quantities  of  Sugar  destroyed  durinp  the 
Evaporation  <f  the  Juice  .'  Her/.feld.  Zeit.  Vtr. 
Kuben/uck.-ind.  18'j:3,  43,  041. 

TiiK  amount  of  decomposition  is  dependant  on  the  duration 
of  the  process,  the  temperature  and  concentration  of  the 
liciuor,  and  to  a  slight  degree  also  on  its  alkalinity.  In  a 
1()  per  cent,  solution,  for  example,  by  one  hour's  heating  at 
SO""  C,  0-04  per  cent,  of  sugar  was  decomposed;  at  90'  C. 
for  the  same  time,  0-07  per  cent. ;  at  100 C,  0- 1  per  cent. ; 
atllO^'C,  0-16  per  cent.;  at  120"  C,  0-28  per  cent. ;  at 
123''C.,0-. J  percent.;  at  130'C.,  2-06  per  cent. ;  at  13.5'-^  C, 
3" 38  per  cent.  ;  and  at  140    C;  o*  1  per  cent. —  A.  li.  L. 


Soxhlefs  New  Process  of  lie  fining  Sugar.     \l.  ().  von 
Lippmann.     Chem.  Zeit.  1893,17,  1195. 

The  author  in  his  remarks  on  Soxhlet's  process  does  not 
regard  the  problem  of  dispensing  with  animal  charcoal  in 
the  refining  of  raw  sugars  as  solved,  but  he  looks  upon  the 
method  as  one  capable  of  decolori.-ing  and  chemically 
purifying  the  liquor  previously  to  its  being  passed  over 
animal  charcoal,  which  latter  treatment  imparts  lustre  to  it. 

—A.  K.  L. 

Estimation  of  Moisture  in  Raw  Sugars.     Seyffart.     Zeits. 
Ver.  Eiibenzuck.-ind.  1893,  43,  6.33. 

The  author  arrives  at  the  conclusion,  after  comparing 
604  duplicate  analyses,  that  the  water  estimation  is  by  far 
the  most  exact  in  comparison  "n^ith  that  of  any  of  the  other 
constituents  of  raw  sugars.  He  therefore  sees  no  obstacle  in 
the  way  of  adopting  the  new  "  Rendement ''  on  the  basis  of 
the  total  non-sugar  percentage. 

Lippmann  remarked  that  in  the  case  of  1,377  duplicate 
analyses  the  average  experimental  values  differed  from  the 
mean  values  as  follows: — Polarisation,  0-04;  ash,  0-01; 
organic  non-sugar,  0*04  ;  and  moisture,  O'Ol.  The  agree- 
ment in  the  values  for  the  estimation  of  water  is  only  what 
might  be  expected,  and  will  certainly  be  realised  as  soon  as 
technical  chemists  arrive  at  a  uniform  method  of  carrying 
out  the  determination. — A.  E.  L. 


Nerc  Process  for  Purifying  Raw  Sugar  Liquor.     Saillard. 
Sucr.  indigene,  1893,  42,  82. 

The  author  recommends  acid  magnesium  sulphite,  that  is  a 
solution  of  magnesium  sulphite  in  sulphurous  acid,  as  a  very 
active,  purifying,  and  antiseptic  agent  for  the  manufacture 
of  raw  sugar,  and  predicts  great  advantages  in  every  respect 
by  its  employment. — A.  E.  L. 


7'Ae  Influence  of  Pcctous  Substances  on  the  Analysis  of  the 
Sugar-beet.  Vt'eisherg.  Chem.  Zeit.  Eep.  1893,  155. 
From  E:ill.  x\ss.  ChimTlSgS,  10,  §41. 

See  under  XXIII.,  page  871. 


The  Chemical   Conditions  ichich   influence   the  Action   of 
Diastase.     J.  ESront.     Monit.  Scient.  1893,  266—268. 

DcKixG  the  manufacture  of  glucose  from  maize,  a  by- 
product rich  in  nitrogenous  matters  is  obtained.  An 
aqueous  extract  of  this  material  distinctly  accelerates  the 
action  of  diastase  on  starch-paste,  and  possesses  this 
property  even  when  prepared  at  a  boiling  temperature, 
showing  that  the  phenomenon  cannot  be  due  to  the  presence 
of  a  soluble  ferment.  Moreover,  the  extract  by  itself  has 
no  saccharifying  influence  whatever.  The  bj -product  in 
question  had  the  following  composition  : — Proteids,  37-63  ; 
starch,  38-39 ;  water,  8  46;  and  non-nitrogenous  residue, 
15-03  per  cent.;  total,  99-51. 

The  author  traces  .  its  accelerating  action  on  diastase 
to  the  presence  in  it  of  asparagin,  and  of  compounds 
of  aluminium  and  phosphoric  acid,  which,  as  he  has 
previously  shown  (this  Journal,  1893,  368),  favour  the 
saccharifying  action  of  diastase.  Details  of  a  number  of 
experiments  are  given,_Dn  thcsaBielices  as  those  previously 
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(loc.  cit.)  described.  In  some  cases  the  results  obtained 
vary,  according  as  the  reagent  is  added  to  the  starch  paste 
or  to  the  diastase  solution  (malt  extract).  Ammonia  and 
potash  alum,  phosphoric  acid,  and  acid  calcium  phosphate 
under  the  latter  conditions  appear  to  check,  or  even  destroj', 
the  diastase.  The  author  has  also  investigated  the  action 
of  salt  and  of  sodium  carbonate  on  the  saccharification  of 
starch,  and  states  that  commercial  sodium  chloride  exerts 
a  favourable  influence,  whilst  the  pure  salt  has  no  effect 
whatever.  The  well-known  fact  that  sodium  carbonate 
exerts  a  great  depre>siag  influence  on  diastase  is  confirmed. 
In  one  experiment  an  addition  of  0'05  per  cent,  of  sodium 
carbonate  reduced  the  percentage  of  maltose  formed  to 
.3  •  10,  as  compared  with  55-3  per  cent,  obtained  without 
such  addition.  Sodium  and  magnesium  salts,  and  certain 
sulphates,  yielded  negative  results. — H.  T.  P. 


Experiments  on  the  Diffusion  of  Beetroot  Juice.     Herzfeld. 

Zeits.  Ver.  Eiibenzucli.-ind.  1893,  43,  173. 
The  author  has  during  the  year  continued  his  investigation. 
But  his  results  do  not  lead  to  any  general  conclusions, 
since  the  beetroots  experimented  with  were  all  of  the  best 
quality.  It  is  to  be  mentioned  that  the  crude  juice  before 
defecation  was  found  to  contain  0'2— 0-3  per  cent,  of 
albumin,  a  tenth  of  which  can  at  most  be  precipitated. 
The  so-called  albumin  filtration  has  no  advantages  for 
purifying  the  juice,  especially  as  experiments  show  that 
after' one  treatment  with  lime  the  albumin  is  not  further 
acted  upon.  Crude  juice  heated  for  30  minutes  at  90"  C. 
is  generally  found  to  contain  invert  sugar.  Apparently  the 
pectin  is  hereby  converted  into  parapectic  acid,  which  inverts 
the  sugar.  On  subsequent  defecation  with  lime  a  brown 
coloration  is  produced  by  reason  of  the  decomposition  of 
the  invert  sugar. — A.  E.  L. 


Alberti  and  HempeVs  Method  of  Estimating  Ash  in  Sugar 
h'/  Incineration  icith  Quartz  Satid.  Stift.  Oesterr.  Zeit. 
Zuckerind  (this  Journal,  1892,  273). 

See  under  XXIII.,  page  869. 


Delicate  Reaction  for  p-Phenetol  Carbamide  ("  Dulcin"). 
N.  Wander.     Pharm.  Post,  26,  269. 

See  under  XXII L,  page  869. 


The  Xufritive  Matter  required  for  the  Cultivation  of  Beet- 
roots. Hellriegel.  Zeit.  Yer.  Kiibeuzuck.-ind.  1893,  43, 
578. 

See  under  XV.,  page  851. 


FuriJicatioH  of  Beetroot  Juice  by  Means  of  Electricity. 

Yon  Lippmann.  Deutsch.  Zuckerind.  1892,  17,  1824. 
Ax  account  of  the  author's  observations  when  inspecting  a 
certain  sugar  factory.  The  warm  diffusion  juice  is  subjected 
to  a  current  of  30 — 40  amperes  at  E.M.F.  of  4 — 5  volts 
from  a  Siemen's  dynamo  machine  between  electrodes  of 
sheet  zinc.  A  thick  muddy  precipitate,  which  gradually 
sinks  to  the  bottom  of  the  vessel,  separates  at  the  anode. 
The  electric  current  effects  the  coagulation  of  the  albumin, 
which  carries  down  many  other  substances  ;  the  zinc  oxide 
which  is  formed  combines  also  with  numerous  organic 
substances,  and  as  a  matter  of  fact  the  mud  which  separates 
at  the  electrode  contains  zinc  oxide  to  the  extent  of  one- 
third  of  its  weight,  but  the  juice  is  quite  free  from  zinc.  As, 
however,  the  diffusion  juice  does  not  contain  much  albumin, 
and  the  zinc  plates  are  said  to  last  for  eight  days  and 
longer,  it  is  impossible  that  the  chemical  effect  can  be  great. 
It  is  therefore  difficult  to  say,  in  the  absence  of  analytical 
data,  whether  the  excellence  in  purity  of  the  sugar  turned 
out  at  the  factory  in  question  is  due  to  the  application  of 
electricity,  or  whether  a  judicious  coagulation  of  albumin 
before  defecation  would  not  lead  to  equally  good  results. 

—A.  E.  L, 


Amount  of  Sugar  in  Beetroots  of  Recent  Harvests. 
B.  Schulze.     Bied.  Centr.  1893,  346. 

SixCE  the  year  1887  tabulated  statistics  have  been  drawn 
up  at  the  experimental  station  for  agricultural  chemistry  in 
Silesia  on  the  percentages  of  sugar  in  the  beetroot  samples 
there  tested.  It  is  found  that  the  amounts  of  sugar  in  the 
beetroots  of  harvests  1887  and  1891  are  not  only  the  highest, 
but  the  samples  of  the  two  years  exhibit  a  certain  agree- 
ment. Xow  the  weather  of  these  two  years  was  quite 
different,  1887  being  on  the  whole  dry,  and  1891  wet  and 
cold.  Warm,  dry,  late  summer  and  autumn  days  were, 
however,  common  to  both  j-ears,  and  this  would  seem  to 
confirm  the  view  that  the  last  weeks  of  the  vegetation  period 
are  the  most  iroportant  for  sugar  formation.  The  year 
1889,  in  which  the  weather  was  very  varied,  occupies  the 
second  place.  Other  observations,  during  the  j^ears  1888 
to  1891,  inclusive,  show  that  there  is  a  marked  increase  in 
the  sugar  percentage  of  beetroot  after  October  loth  to 
Xovember  1st. — A.  E.  L. 


Manurial  Value  of  the  Vinasse  from  Molasses. 
M.  Maercker.     Zeit.  Spiritusind.  16,  No.  19,  May  10,  1893. 

Taking  the  mean  values  of  the  analyses  published  by  Wolff 
and  by  Stammer,  1,000  kilos,  of  molasses  vinasse  contain  :  — 
Nitrogen,  3  ■  7  kilos.,  having  a  manurial  value  which, 
reckoned  at  120  pf.  per  kilo.,  amounts  to  4*44  mk.;  and 
potash,  12*8  kilos.,  which,  reckoned  at  20  pf.  per  kilo.,  i* 
worth  2 "56  mk.  The  total  value  of  1,000  kilos,  of  vinasse, 
taking  into  account  only  nitrogen  and  potash,  is  therefore 
7  mk.  To  produce  1,000  kilos,  of  vinasse,  however, 
300 — 350  kilos,  of  molasses  are  requisite,  so  that  the 
monetary  value  of  100  kilos,  of  molasses  in  the  form  of 
vinasse  is  equal  in  round  numbers  to  2  mk.  Other 
inorganic  substances — lime  and  phosphoric  acid — are  only 
present  in  small  amount.  It  is  very  difficult  to  assign  a 
value  to  the  organic  constituents,  but  that  they  have  also  a 
certain  value  is  beyond  question,  for  the  carbohydrate 
compounds  of  the  vinasse  doubtless  form  a  good  material 
for  the  nitrifying  organisms  and  oxidising  bacilli  of  the  soil. 
The  vinasse  ought  to  find  a  use  in  the  case  of  those  vegetables 
which  require  much  nitrogen  and  potash,  such  as  beetroots, 
turnips,  and  potatoes.  (1  mark  mav  be  taken  as  equal  to 
Is.)— A.  E.  L. 


Sugar-Cane  Disease,     Kew  Bull.  79, 149  ;  Pharm.  J, 
1893,262. 

During  the  last  few  years  a  disease  has  made  its  appear- 
ance amongst  the  sugar-canes  in  the  West  Indies,  which  was 
supposed  to  be  caused  by  a  fungus.  Specimens  were  sent 
to  Kew  for  examination,  and  it  is  now  conclusively  proved 
that  the  disease  is  caused  by  one  special  fungus,  an 
undescribed  species  of  Trichosphxria.  This  has  three 
distinct  forms  of  fruit,  which  are  very  different  in  general 
appearance.  In  the  conidial  condition,  a  delicate,  dark- 
coloured,  velvety  mass  appears  on  the  surface  of  wouuded 
parts  of  the  canes  ;  the  melanconium  form  is  indicated  by 
minute  black  filaments  bursting  through  the  cuticle  of  old 
canes  ;  whilst,  in  the  ascigerous  form,  minute,  black,  hairy 
perlthecia  appear  on  dead  and  decayed  portions  of  cane. 
Conidia  obtained  from  a  pure  culture,  placed  on  the 
unbroken  surface  of  very  young  leaves  of  lateral  shoots  of 
a  healthy  sugar-cane  plant,  produced  deep  red  blotches  iu 
five  daj's.  In  fourteen  days  the  conidial  form  of  the  fungus 
was  perfectly  developed,  the  mycelium  having  passed  into 
the  shoot  and  adjoining  leaves,  and  soon  afterAvards  the 
young  infected  shoots  decayed  and  dropped  off,  the  mycelium 
having  then  reached  the  tissues  of  the  parent  stem.  The 
fungus  causing  this  disease  is  found  to  develop  readily  on 
the  young  leaves  of  the  bamboo.  The  conidia  will  not 
germinate  nor  the  mycelium  grow  in  a  1  per  cent,  copper 
sulphate  solution. 
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PATENTS. 

Improvcmcnlsi  in  the  Artificial  Cooling  of  Syrup  Jor  the 
Manufdrtiirv  <f  Itffmcd  Siigitr,  and  Apparatus  then  for. 
1*.  I^t'baiidy,  I'aris,  l-'niiice.  I'-ng.  I'at.  1 1, '.(!:!,  Jiiin;  17, 
189;}. 

Thk  pati'iitee  claims  tlie  invention  of  tlie  process,  and 
several  (kvices,  forms  of  apparatus,  and  arrangements  for 
carrying  it  out,  for  artilicially  cooling  syrup  (massecuite)  in 
the  manut'aetiire  of  refined  sugar  in  moulds,  by  the  cireula- 
liou  round  the  inoulds  of  lluids  (such  as  air  or  water)  cooler 
than  the  massecuite  and  varying  by  degrees. — A.  ]{.  L. 


Improved  Batten/ for  Sucking  off  and  Liquoring  Masse- 
cuite with  a  MeasurafAc  and  Adjnstaljle  Amount  oj 
Cleare  for  each  Mould.  O.  Mengelbier,  Penco,  Chili. 
Eng.  Pat.  12,359,  June  23,  1893. 

Ax  improved  form  of  the  battery  described  in  Eng.  Pat. 
.5762  of  1892.  In  the  present  moditication  the  cups  or 
suction  boxes  are  substituted  by  rings  h,  whose  packings 


can  be  placed  immediately  on  the  table  or  plate  d,  receiving 
a  pipe  r',  with  cock  <■•  for  each  moulil.  The  cocks  are 
fonnectcd  with  the  pipes  e  on  each  side  of  the  battery 
1  eading  to  the  closed  receptacle  E,  from  which  the  air  is 
exhausted.  The  plate  or  table  d  preferably  inclines  towards 
each  pipe  c'  in  the  form  of  a  funnel. 

The  conveying  and  uniform  distributing  of  the  clearo 
from  the  liquor-measuring  vessel  K,  after  opening  the 
bottom  valve,  is  effected  by  an  open  conduit  II,  which  can 
be  tilted  to  one  cr  the  other  side  on  trunnions  mounted  in 
the  frame  A",  by  means  of  a  handle  H-. 

If  the  cleare  necessary  for  li(iuoring  all  the  elements  of 
the  battery  is  run  from  the  liijuor-measuring  vessel  K  on 
one  side  into  the  conduit  H,  the  latter  will  be  tilted  to  the 
corresponding  side  (see  dotted  lines,  Fig.  2)  and  con- 
sequently the  contents  of  the  conduit  discharged  by  spouts 
H'  into  the  hoods  of  the  elements  of  the  battery,  the 
partitions  H-'  uniformly  dividing  or  separating  the  corre- 
sponding quantity  of  cleare  for  each  hood,  liy  tilting  the 
conduit  in  the  same  manner  to  the  opposite  side,  the  cleare 
will  be  correspondingly  distributed  or  fed  to  each  hood. 
When  the  distribution  of  the  cleare  has  been  effected   to 


every  element  of  the  battery,  the  liquoring  operation  is 
completed  in  such  a  way  that  the  cleare  is  sucked  through 
the  impure  mass  in  the  moulds  by  the  suction  pipe  e 
connecting  the  elen-.ents  of  the  one  side. 

When  it  is  required  to  cut  out  the  single  elements  of  the 
battery  or  to  use  compressed  air  for  assisting  the  operation 
ol  liquoring,  the  separate  hoods  c  are  connected  with  the 
device  for  distributing  the  cleare  (see  Figs.  3  and  4).     In 

Eig.  3. 


Fig.  4 


that  case  the  distribution  of  the  cleare  is  effected  by  a  tube 
Hfl,  which  is  rotatable  within  the  tube  h  and  provided  with 
semi-partitions   Hj,   and  holes  Hj.     The  tube  h  has  corre- 
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spending  holes  h\  When  Hj  and  hy  coincide,  the  cleare 
contained  between  the  partition  walls  for  each  element  of 
the  battery  is  delivered  through  them  to  the  hoods  c.  The 
coverings' or  lids  of  each  hood  are  correspondingly  per- 
forated, so  that  by  turning  up  the  hood  it  is  possible  to  cut 
off  the  corresponding  mould  from  the  apparatus. 


The  tight  closing  of  the  hoods  asrainst  the  moulds,  and 
the  tightening  of  the  same  against  the  rings  b  or  plate  d  of 
the  table,  is  effected  as  before  by  means  of  clamps  or  bows, 
but  in  such  a  manner  that  one  bow  or  clamp  serves  for 
several  moulds. — A.  1'.  L. 


Improvements  in  Defecating  or  Purifying  Saccharine 
Liquidis,  and  in  Apparatus  therefor.  J.  N.  S.  Williams, 
Glasgow,  N.  Britain.  P:ng.  Pat.  14,394,  July  26,  1893. 
The  claims  set  forth  in  this  specification  comprise  (1)  a 
process  for  defecating  saccharine  li(iuids,  such  as  sugar-cane 
juice,  in  which  the  latter  is  first  subjected  to  considerable 
pressure  and  to  a  high  temperature,  after  which  it  is  passed 
in  a  shower  or  spray  into  a  vessel  in  which  the  pressure  is 
either  that  of  the  atmosphere  or  below  it,  and  subsequently 
Altered ;  and  (2)  apparatus  for  carrying  out  the  process. 

— A.  11.  L. 


XYII -BREWINa,  WINES,  SPIRITS,  Etc. 

J^'o/e     on     Sulphtirous     Acid,     Compound    Ethers,     and 

Glycerol    contained    in    Wines.       W.     Seifert.       Zeits. 

Xahrungsm.-Unters.  u.  Hygiene,  1893,  7,  125  ;  and  Chem. 

Zeit.  Kep.  1893,  156. 

The   author  confirms   Sclimitt's  observation    (Chem.  Zeit. 

1892,  1433)    that    sulphurous  acid  exists  in  wines,   chiefly 

combined   with   aldehyde,   and  only  to  a  small  extent    in 

the  free  state.     Aldehyde   sulphurous  acid  is  decomposed 

on  boiling,    and  by   alkalis,  but  not  by  dilute  acid.s  ;  nor 

do   weak  oxidising  agents,  such  as  iodine,  affect  it.     The 

total    SO.^    may    therefore   be   determined    by    distillation, 

being    collected    in    iodine     and    converted    into    barium 

sulphate ;    or   the    distillate    may  be   received    in    potash, 

acidifiefi  with  sulphuric  acid,  and  titrated  with   decinormal 


iodine.  The  free  SOj  is  found  by  acidifying  the  wine  with 
sulphuric  acid  and  titrating  at  once  with  iodine.  In  forming 
an  opinion  regarding  a  wine,  the  author  is  of  opinion  that 
the  percentage  of  total  SOo  should  be  taken  into  account, 
since  it  still  remains  to  be  proved  that  the  SO.,  combined 
with  aldehvde  is  harmless  from  a  medicinal  point  of  view. 
SO.,  was  also  found  in  samples  (11  out  of  24),  which  had 
not  been  sulphured.  The  j-east  deposit  in  such  samples  was 
always  contaminated  with  bacteria.  Whether  the  bacteria 
are  responsible  for  the  reduction  of  sulphates  in  wines  was, 
however,  not  proved. 

The  author  is  nnable  to  trace  any  connection  between  the 
percentage  of  volatile  ethers  and  the  flavour,  bouquet,  &c. 
of  wines.  In  fact,  the  amounts  of  volatile  ethers  found, 
even  in  inferior  wines,  were  uniformly  higher  than  those 
which  Schmitt  found  in  the  finest  "  cabinet  v.ines." 

As  regards  the  alcohol  to  gh'cerol  ratio,  the  author 
confirms  the  usually  accepted  value  (100  :  7  to  14),  even  in 
the  case  of  wines  old  in  bottle ;  and  considers  the  numbers 
found  by  Schmitt  (alcohol  to  glycerol  =  100: 14-1  to  30-7) 
to  be  quite  abncrmal. — H.  T.  V. 


Report  on  the  Spirit  Industry  and  on  Alcoholic  Prepara- 
tions.    G.  Arends.     Chem.  Ind.  16,  78—83. 

See  under  XX.,  page  859. 


The  Soluble  Carbohydrates  of  Malt  and  Barley.     G.  Diill. 
Chem.  Zeit.  17,  67— G8  and  100. 

From  the  results  of  his  examination  of  the  matters 
extracted  from  malt  by  means  of  80  per  cent,  alcohol 
(boiling  for  .j  hours)  and  distilled  water  (in  the  cold  for 
1  j  hours),  the  author  concludes  that  the  carbohydrates  of 
malt,  which  are  soluble  in  water,  consist  almost  entirely  of 
cane  sugar  and  invert  sugar,  with  only  small  quantities 
of  gummy  matter  (galactoxylan,  &c.),  dextrin  being  wholly 
absent.  By  similarly  treating  dried  and  kiln-dried  malt 
from  the  same  barley,  cane-sugar  alone  is  obtained  as 
soluble  carbohydrate. — C.  B.  A.  W. 


The  Use  of  Yeast  in  the  Quantitalice   Estimation   of  Fer- 
mentable Substances.     A.  Bau.     Chem.  Zeit.  1893,  392. 

See  under  XXIII.,  /m^'e  871. 


The  Estimation  of  Alcohol  and    Extract  in   Full-bodied 
Wines.     T.  Wetzke.     Chem.  Zeit.  1893,  S3G. 

See  under  XXIII ,  page  870. 


Coiitrilmtions  to  the  Chemistry  of  Malting.  C.  J.  Lintner. 
Zeits.  ges.  Brauw.  1893,  16,  14  ;  and  Chem.  Zeit.  liep. 
1893,17,  36. 

The  author  makes  some  remarks  regarding  the  chemistry  of 
the  ki]n-drying"of  malt  in  connection  with  the  publication  of 
a  paper  bj-^G.  Diill  "  On  the  soluble  carbohydrates  of  malt 
and  barley."  The  action  of  diastatic  ferments  on  the  starch 
in  the  plant  cell  is  different  from  the  action  of  the  same 
ferments  on  starch  paste,  as  iu  the  latter  case  dextrins 
coloured  by  iodme  are  always  first  formed.  In  the  kiln- 
drying  no  action  of  the  diastatic  ferments  on  the  starch 
constituents  of  the  grain  ought  to  be  allowed  to  take  place. 
The  water  in  the  malted  grain  is  not  evenly  distributed,  the 
germ  portion  containing  most,  and  hence  the  greatest  amount 
of  action  with  formation  of  aroma,  takes  place  iu  the  germ 
and  in  its  immediate  vicinity  during  the  kiln-drying.  The 
increase  of  reducing  sugars  during  the  kiln-drying  is  entirel}' 
due  to  the  inversion  of  cane  sugar.  Diill  finds  that  isomaltose 
cannot  be  detected  at  any  time  during  the  kiln-drying. 
According  to  the  author  it  appears  probable  that  isomaltose 
is  produced  by  tlie  action  of  diastatic  ferments  on  the  starch 
formed  transitorily  in  certain  tissues  of  the  germi  but  that 
it  cannot  be  detected  as  a  constituent  of  malt,  since  the 
temperature  at  which  it  is  formed  is  the  same  as  that  at 
which  it  is  destroyed.     In   any   case   the  formation  of  an 
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aromatic  malt  is  the  same  thing  as  the  formation  of  a  well- 
growii  strougly-dovelopi'fl  green  malt.  Such  a  malt  will 
contain  tlie  greatest  aniount  of  cane  sugar  and  transitory 
starch,  together  with  very  active  enzymes. — T.  A.  L. 


Report  on  the  Spirit  Industry  and  on  Alcoholic  Prepara- 
tions.    G.  Arends.     Chem.  Ind.  16,  78. 

.See  under  XX.,  page  8.59. 


PATENTS. 


Improvements  in  the  Preparation  of  Wort  from  Indian 
Corn.  C.  Kach,  Prus^ian  subject.  Chicago,  U.S.A. 
Eng.  Pat.  8144,  April  22,  1893. 

The  claim  set  forth  in  this  specification  is  a  process  for  the 
preparation  of  wort  from  Indian  corn.  The  corn  is  run 
through  a  "  cracking  or  breaking  machine "  and  thereby 
converted  into  hominy  and  flour.  The  hominy  is  then 
mi.\ed  with  about  one-fifth  its  weight  of  crushed  malt  and 
the  mixture  boiled  with  about  one  barrel  of  water  for  every 
hundred  pounds  of  hominy.  This  mash  is  then  mixed  in 
the  ma.*h  tun  with  a  malt  mash  ;  to  this  mixture  the  liquid 
portion  of  a  third  mash  is  added,  which  is  prepared  as 
follows  : — One  hundred  pounds  of  the  Indian  corn  flour, 
half  a  barrel  of  water,  and  the  same  quantity  of  malt  extract 
are  slowly  raised  to  a  temperature  of  167'  F.,  and  kept  at 
this  temperature  until  the  starch  is  transformed,  t\"hen  the 
temperature  is  raised  to  200°  F.,  and  the  solid  portion  of  the 
product  allowed  to  settle.  The  whole  is  then  made  into 
■wort. — A.  R.  L. 


Process  of  ^faking  Brandy- Mash  and  Composition  for 
Same.  M.  Wool,  Xew  York,  U.S.A.  Eng.  Pat.  10,290, 
May  24,  1893. 

A  PROCESS  is  claimed  for  making  "  brandy  mash  "  thus  :  — 
Raisins  and  malt  are  mashed  with  water  at  a  temperature  of 
52°  R. ;  after  remaining  for  24  hours  the  mash  is  cooled  to 
13'  or  14'  R.,  and  grapes  (say  2f  lb.  to  100  lb.  of  mash) 
are  macerated  with  it,  a  solution  of  carbonate  of  ammonia 
containing  \  lb.  of  that  substance  being  finally  mixed  with 
it. ^  Thus  prepared,  the  mixture  constitutes  "the  yeast  or 
active  fermenting  agent."  A  saccharine  fluid  is  then  made 
by  macerating  88  lb.  of  dates  with  100  lb.  of  the  last  mash 
and  45  gallons  of  water  at  a  temperature  of  50' — 56'  R. 
The  mixture  is  then  run  into  a  suitable  receptacle  to  ferment. 

—A.  R.  L. 

Improvements  in  the  Process  of  Malting.  J.  A.  Tilden, 
Hyde  Park,  Massachusetts,  U.S.A.  Eng.  Pat.  12,555, 
June  27,  1893. 

This  invention  relates  to  a  process  whereby  grain  (ordi- 
narily barley)  is  converted  into  malt  without  "  hand  manipu- 
lation "  or  transference  from  one  place  to  another  during 
the  entire  operation. 

The  grain  is  introduced  into  a  perforated  drum  5 — 7 
feet  in  diameter,  within  which  is  concentrically  placed  a 
smaller  drum,  also  perforated,  and  about  one- third  the 
diameter  of  the  larger  one,  so  that  an  annular  space  is 
formed.  Means  are  provided  for  rotating  the  drum  about 
its  axis  in  a  horizontal  position.  The  grain  is  introduced 
into  the  annular  space  of  the  drum  and  a  shower  of  water 
at  a  temperature  of  50° — 60'  F.  is  allowed  to  fall  on  to 
the  drum  for  a  period  of  two  or  three  days.  This  initial 
operation  is  the  steeping  process.  The  claims  are  as 
follows  : — Steeping  the  grain  as  above  described  ;  couching 
it  by  holding  it  in  bulk  in  a  quiescent  state  to  develop 
spontaneous  heat ;  germinating  by  intermittingly  agitating 
the  grain  whilst  it  is  being  subjected  to  the  influence  of 
moist  air  at  a  temperature  of  55' — 70'  F.  ;  withering  it  by  i 
passing  a  current  of  non-saturated  air  through  it  ;  bleach- 
ing it  by  passing  through  it  a  current  of  air  mixed  with  a 
limited  amount  of  bleaching  agent  (sulphurous  acid  or 
chlorine)  ;  and  curing  it  by  passing  dry  hot  air  through  it 
under  increasing  temperature  and  dryness  from  and  above 


the  temperature  and  humidity  used  in  withering  up  to  a 
practically  dry  air— preferably  at  a  temperature  of  from 
180  --220"'F.,  and  while  under  increased  intermittent 
agitation.  The  entire  operation  is  therefore  continuous  and 
is  effected  in  one  apparatus. — A.  R.  L. 


A  Novel  Treatment  of  Peers  to  adapt  them  for  Transport 
and  for  Preservation  Purposes.  E.  Korn,  Berlin, 
Germany.  Eng.  Pat.  14,118,  August  4,  1893. 
The  object  of  this  invention  is  a  new  improved  treatment 
of  beers  by  the  employment  of  a  liquor  containing  per 
hectolitre  of  water,  sodium  sulphate  (70 — HOgrms.;,  sodium 
chloride  (30 — 150  grms.),  and  sodium  bicarbonate  (40 — 
150  grms.).  The  relative  proportions  of  the  salts  depend 
upon  the  taste  which  it  is  required  to  impart  to  the  beers. 
The  addition  of  the  above  salts  to  the  beer  is  said  to  act 
"  very  energetically  in  generating  yeast,  but  the  fermenta- 
tion of  the  beer  wort  prepared  according  to  this  process  is 
effected  more  slowly  than  usual,  and  in  consequence  thereof 
more  uniformly,  while  the  powerful  yeast  produced  renders 
it  more  thorough  than  by  the  processes  hitherto  used  and 
causes  a  considerable  increase  in  the  soundness  of  the 
products,  which  products  are  not  deteriorated  by  agitation 
during  transport,  not  affected  by  a  sea  voyage." — A.  R.  L. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEMISTRY  OF  FOODS. 

Leaves  of  Vines   as   Cattle  Food.     A.  Miintz.     Comptes 

rend.  116,  1314—1315. 
Vint;  leaves  have  long  been  used  for  feeding,  but  only  to  a 
very  limited  extent.  As  regards  nutritive  matter  they 
are  very  rich,  being  nearly  identical  in  composition  with 
lucerne  of  good  quality.  The  amount  of  fresh  leaves  per 
hectare  varies  from  2,500  to  9,500  kilos.  If  the  quantities 
are  expressed  in  equivalents  of  hay  (according  to  the 
amount   of  nitrogenous  matter  they   coniain)  a  hectare  of 

vines  would  give   amounts   of  leaves  representing  2,100 

3,600  kilos,  for  the  south,  2,900  kilos,  for  the  south-west  of 
France,  and  1,500 — 2,500  kilos,  in  Champagne.  These 
numbers  show  the  importance  of  utilising  this  source  of 
food,  especially  as  no  injury  is  done  to  the  vines,  the  leaves 
being  removed  late  in  the  year ;  and,  moreover,  leaf  pro- 
duction is  much  less  affected  by  drought  than  grass.  At 
present  the  vine  leaves  are  to  a  large  extent  lost  owing  to 
their  being  blown  away,  so  that  they  do  not  even  manure 
the  soil.  If  used  for  sheep  feeding,  the  manure  could  be 
returned  to  the  vines. 

In  France  the  amount  of  land  used  for  the  cultivation  of 
vines  is  about  2,000,000  hectares. — X.  H.  J.  M. 


PATENTS. 

Improvements  in  or  relating  to  the  Treatment  of  Milk, 
Cream,  and  Various  Food  Materials,  and  in  Apparatus 
therefor.  A.  J.  M.  Bolanachi,  W.  Dulwich,  Surrey. 
Ecg.  Pat.  14,651,  August  13,  1892. 

The  claims  set  forth  in  this  specification  are  as  follows  :  — 
The  combination  with  a  vacuum  pan  of  an  internal  stirring 
or  scraping  apparatus  ;  or  of  an  internal  scraping  stirring 
or  stationary  apparatus  through  which  heating  or  cooling 
media  may  be  passed,  in  combination  with  a  vacuum  or 
open  pan.  A  continuous  process  of  making  "  sugar  cream," 
which  consists  in  boiling,  cooling,  and  beating  the  ''  sugar  " 
or  "  sugar  and  glucose  "  in  the  same  vessel.  The  process 
of  preparing  food  and  other  materials  by  boiling  it  in  a  pan 
without  the  assistance  of  stirrers,  removing  the  steam,  and 
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introducing  a  cooling  medium  such  as  water  through  the 
jacket  and  through  the  stirring  apparatus.  The  combina- 
tion with  a  vacuum  pan  of  a  rotatory  agitator  and  its 
gearing,  and,  with  an  open  pan,  of  stirring  scraping  apparatus 
as  a  fixture  or  otherwise. — A.  E.  L. 


Improved  Apparatus  for  the  MamtfacUire  of  Aerated 
Water  or  other  Liquid.  C.  Turner  and  S.  Burge, 
Loudon.  Eng.  Pat.  16,402,  September  13,  1892. 
The  patentees  claim  the  invention  of  a  machine  for 
aerating  water  or  other  liquid.  It  consists  of  a  closed 
reservoir  containing  the  liquid  to  be  aerated.  The  reser- 
voir is  provided  at  its  lower  portion  with  a  nozzle,  out  of 
which  the  liquid  flows  in  a  spray  through  a  cylinder  placed 
beneath  the  reservoir.  A  gas  delivery  pipe  from  a  cylin- 
drical vessel  containing  compressed  carbonic  acid  gas,  is 
connected  with  the  bottom  portion  of  the  cylinder,  so  that 
the  descending  spray  of  liquid  takes  up  the  carbonic  acid 
gas,  which  is  forced  in  under  uniform  pressure. — A.  R.  L. 


Improvements  in  the  Manufacture  of  Bread,  Biscuits, 
Biscuit  Powder,  and  Bread  Baked  Goods.  J.  Whit- 
taker,  Halifax,  Yorkshire.  Eng.  Pat.  10,607,  Septem- 
ber 17,  1892. 
The  patentee  claims  the  use  of  "  hypophosphite  of  calcium  " 
and  of  "  calcium  hydrate,"  either  alone  or  in  combination, 
in  the  manufacture  of  breadstuffs.  The  object  is  to 
produce  food  materials  of  greater  nutriment  than  those  at 
present  manufactured.  The  following  example  of  the 
process  is  cited: — The  necessary  quantity  of  flour  to  make 
— say  eight  stones  of  bread,  is  incorporated  with  seven 
gallons  of  milk,  one  ounce  of  "  calcium  hydrate "  mixed 
with  one  gallon  of  water,  four  ounces  of  "hypophosphite  of 
calcium,"  and  the  usual  amount  of  sugar,  lard,  and  yeast 
according  to  judgment.  The  whole  is  then  kneaded  and 
baked  into  bread.  The  patentee  fixes  no  limit  as  to  the 
exact  proportions  of  the  ingredients,  but  be  states  that  for 
biscuits  and  fancy  breads  the  proportions  of  "  calcium 
hydrate"  and  "hypophosphite  of  calcium"  would  be 
slightly  more  than  above  given. — A.  R.  L. 


Improvements  in  Apparatus  for  Purifying  Water.  L. 
Archbutt,  Derby,  and  R.  M.  Deeley,  Derby.  Eng. 
Pat.  19,829,  November  3,  1892. 

The  improved  apparatus  consists  of  a  tank  with  suitable 
inlet  and  outlet,  and  partition,  also  mud  -  conveying 
appliances,  the  whole  being  so  arranged  that  the  water 
flows  continually  through  the  various  compartments  of  the 
tank.  The  water  in  the  first  compartment  is  agitated  with 
mud  and  reagents,  and  deposits  a  precipitate  in  another 
compartment.  Part  of  the  deposit  returns  to  the  first 
compartment  and  is  agitated  with  the  fresh  incoming  water. 
(This  Journal,  1890,  406.)— L.  de  K. 


New   or   Improved  Process  for   Removing   the    Oil  from 
Roasted   Coffee  Berries  for  the  Purpose  of  Producing 
a    Wholesome  Aromatic  Extract   of  Coffee.     G.  H.  E. 
Quellmatz,    Dresden,    Germany.       Eng.     Pat.     11,370, 
June  9,  1893. 
The  roasted  and  ground  coffee  is  heated  with  water  in  a 
closed  air-tight  boiler  to  a  pressure  of  about  three-quarters 
of  an  atmosphere.     At  this  pressure  the  volatile  constituents 
of  the  coffee  berries  are  vaporised,  and  the  soluble  portion 
of    the   roasted    coffee   is   extracted.      When   the   above- 
mentioned    pressure   has   been  attained   the  firing   of   the 
boiler  is  stopped,  and  the  contents  of  the  latter  are  drawn 
off   into  a  cooling  apparatus   so  as  to  produce  a  sudden 
reduction  of  temperature  from  about  100°  C.  to  10° — 15°  C. 
This   sudden   cooling   occasions    condensation  of  the  oily 
portion  of  the  coffee  extract  and  its  precipitation  on  the 
walls  of  the  cooling  apparatus. — A.  R.  L. 


A    New   Process   of  Preserving  Alimentary   Substances. 

E.  De  Pass,    London.     From   P.   G.  Biron,   Argenteuil, 

France.  Eng.  Pat.  12,030,  June  19,  1893. 
The  patentee  claims  a  process  for  rendering  alimentary 
substances  imputrescible,  which  consists  in  immersing  ihem 
in  "  nascent  hydrochloric  acid  "  produced  by  any  suitable 
process,  but  preferably  by  the  action  of  sulphuric  acid  on 
sodium  chloride.  According  to  the  descriptive  portion  of 
the  specification  hydrochloric  acid  gas  is  generated  by  the 
action  of  sulphuric  acid  on  a  solution  of  sodium  chloride 
in  a  saucer-shaped  vessel,  which  is  contained  in  a  wooden 
box  lined  with  india-rubber,  and  therefore  capable  of 
resisting  the  action  of  the  acid  vapours.  The  substance 
under  treatment  is  suspended  from  the  lid  of  the  wooden 
vessel ;  the  lid  is  closed  at  the  moment  the  reaction 
between  the  sulphuric  acid  and  sodium  chloride  commences. 

—A.  R.  L. 


Improvements  in  the  Manufacture  or  Production  of  Articles 
of  Food  for  Human  Consumption.  G.  W.  Richards  and 
J.  W.  Hodgson,  Sheffield,  Yorkshire.  Eng.  Pat.  13,021, 
July  4,  1893. 

The  patentees  claim  the  rendering  of  certain  articles  of 
human  food  more  easy  of  digestion,  among  which  may  be 
mentioned  sausages,  meat  pies,  potted  meats,  meat  extracts, 
meat  juices,  &c.,  by  mixing  them  with  "  papian,"  the  fruit 
of  the  tree  "  Carica  papaya." — A.  R.  L. 


(5.)— SANITARY  CHEMISTRY. 

Sewage   and    its   Purification.      Gebek.    Jour,   fiir    Gas- 
beleucht,  36,  410—414. 

Owing  to  the  great  variations  in  amount  and  composition 
of  sewage  and  in  local  conditions,  a  uniform  method  of 
treatment  is  not  possible.  Sewage  generall)-  contains 
mixtures  of  impurities,  mechanical  mixtures,  organic  and 
inorganic  substances  in  combination,  as  well  as  living 
organisms.  The  impurities  may  be  divided  into  (1)  sus- 
pended matter;  (2)  mineral  matter;  and  (3)  nitrogenous 
organic  matter.  Suspended  substances,  which  are  chiefly 
objectionable  owing  to  their  liability  to  cause  stoppage 
with  sand  or  mud,  are  generally  worthless  and  may  be 
disposed  of  by  means  of  subsiding  tanks  or  ponds.  If, 
however,  hair,  wool,  and  vegetable  matters  are  present  an 
arrangement  of  sieves  becomes  necessary. 

As  regards  water  containing  dissolved  mineral  substances, 
dilution  to  such  an  extent  as  to  render  it  harmless  is  the 
simplest  treatment  if  practicable ;  or  the  impurities  may 
be  precipitated  by  means  of  cheap  chemicals.  Lower 
metallic  oxides,  if  present,  must  be  oxidised.  Water 
contaminated  by  salt  springs  should  be  evaporated  down, 
as  potassium  and  sodium  salts  are  not  readily  retained  by 
soils ;  the  water,  moreover,  tends  to  extract  the  soil  and 
render  it  infertile. 

Sewage  contaminated  with  organic  matter  includes  the 
sewage  of  towns,  waste  from  slaughter-houses,  tanneries, 
&c.,  and  the  drainage  from  all  the  agricultural  industries. 
Non-uitrogenous  waste  products,  such  as  woody  fibre,  are 
nearly  harmless  until  oxidised,  when  the  organic  acids 
formed  are  injurious.  In  water  so  contaminated  it  is 
desirable  to  induce  the  formation  of  carbonic  anhydride, 
and  this  may  be  done  by  letting  it  become  stagnant  after 
the  precipitation  of  the  organic  acids  by  lime  and  the 
subsequent  addition  of  ferments.  Another  method  is  to 
precipitate  the  (non-nitrogenous)  organic  matter  by  means 
of  lime,  alumina,  &c. 

Nitrogenous  organic  matter,  suspended  or  dissolved  (and 
generally  both  forms  occur),  is  most  objectionable,  as  it 
readily  decomposes,  yielding  a  variety  of  products,  many 
of  which  arc  poisonous  ;  and  also  on  account  of  the  micro- 
organisms which  accompany  it.  It  is  essential  that  the 
decomposition  should  take  place  in  presence  of  plenty  of 
oxygen,  the  products  being  then  more  or  less  harmless. 
It  is  a  mistake  to  suppose  that  water  which  has  contained 
suspended  nitrogenous  matter  is  pure  when  it  has  become 
clear,  as  it  still  probably  contains  putrefying  germs.     On 
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the  other  liaiid,  the  purity  of  wiiter  cannot  be  measured  by 
the  number  of  bacteria  it  contains,  since  many  arc  <iuite 
harmless. 

The  most  usual  metliod  of  purilicatlon  is  irrif^ation, 
fjccal  matter  beinsf  lirst  separated  by  means  of  sieves. 
This  method  is  valuable  when  the  water  contains  nothin;^ 
injurious  to  plants.  Another  process  is  filtration  throuf^h 
soil;  this  involves  the  frequent  removal  of  the  deposit 
from  the  surface  of  the  soil.  All  of  the  suspcndeil  and 
most  of  the  dissolved  orfj;aiiic  matter  is  retained  by  the  soil, 
as  well  as  nearly  all  the  bacteria. 

In  purifying  water  by  chemical  metliods  the  two  points 
to  be  borne  in  mind  are  the  production  of  a  stable 
precipitate  and  the  employment  of  such  chemicals  as  will 
not  injure  the  river  into  which  the  water  eventually  passes. 
Of  such  methods  the  llockner-lJothe  process  is  about  the 
most  perfect,  but  leaves  much  to  be  desired. 

The  power  of  rivers  of  taking  up  large  amounts  of 
organic  matter  is  not  due  to  direct  oxidation,  but  to  the 
nitrifying  organisms  present. 

In  the  course  of  the  discussion  on  the  paper  it  was 
remarked  that  the  Kockner-Kothe  process,  thougu  not 
perfect,  would  purify  water  to  such  an  extent  that  it  might 
be  kept  for  months  in  open  flasks,  and  the  unmber  of 
bacteria  per  cc.  is  reduced  from  millions  to  a  few  hundred. 
—X.  H.  .1.  M. 

Improvement  and  Sterilisation  of  River  Water  bi/  Chemical 
Means,  with  Special  Regard  to  the  Hamburg-Elbe  Water. 
B.  Krohnke.     Jour,  fiir  Gasbeleucht.  36,  513—521. 

There  can  be  no  doubt  that  the  rapid  spread  of  cholera  last 
year  in  Hamburg,  as  well  as  the  yearly  occurrence  of 
typhus,  are  connected  vnth  the  quality  of  the  Elbe-water. 
Among  the  proposed  remedies,  and  methods  for  the  purifi- 
cation of  the  water  are  (1)  boring  wells  or  bringing  water 
from  elsewhere  ;  (2)  boiling  the  water  ;  (3)  mechanical 
purification  by  subsidence  and  then  filtration  ;  and  (4) 
chemical  disinfectants.  The  first  method  would  be  the 
simplest  and  best,  but  a  sufficient  supply  could  hardly  be 
got.  Boiling  would  be  safe,  but  far  too  expensive.  Sand 
filtration  will  remove  a  good  deal  of  impurity,  but  will  allow 
many  bacteria  to  pass  through — cholera  bacteria  as  well  as 
others.  It  is  also  impossible  to  construct  very  large  filters 
so  that  the  rate  of  filtration  will  be  uniform  all  along  ;  the 
water,  therefore,  passes  through  the  diiJerent  portions  at 
different  rates  and  will  be  unequally  purified.  Water  so 
purified  will  still  contain  much  organic  matter,  as  may  readily 
be  shown  by  treating  a  few  litres  with  lime  and  allowing  to 
settle;  a  considerable  amount  of  yellowish-brown  sediment 
is  formed. 

Among  the  various  cliemical  disinfectants  only  inorganic 
compounds  are  considered,  since  the  various  organic  sub- 
stances are  either  impossible  or  very  diflicult  to  remove. 
Of  inorganic  compounds  it  seemed  likely  that  compounds  of 
elements  which  have  a  great  affinity  for  sulphur  would  be 
suitable.  Experiments  with  cuprous  chloride  gave  satis- 
factory results.  It  is  very  readily  prepared,  is  very  easily 
removed  from  solutions,  and  becomes  much  less  poisonous 
when  oxidised.  It  is,  moreover,  not  acted  on  by  calcium 
carbonate.  The  following  process  was  found  suitable  for 
the  purification  of  water  : — Cuprous  chloride  (■.oo'^jou)  ^^'^ 
ferrous  sulphate  (free  from  more  oxidised  iron,  g-g^oT;)  are 
mixed  with  the  water,  which,  after  six  hours,  is  treated  with 
lime  (loo'oou)  stirred  for  one  hour  and  left  for  1^  hour  to 
settle.  It  is  then  filtered  through  sand.  The  water,  which 
originally  contained  40,000 — 50,000  germs  per  cc,  is  now 
completely  sterilised,  clear,  almost  absolutely  colourless, 
and  is  free  from  iron  and  copper. 

The  sand  filter  can  be  used  for  a  very  long  time  without 
cleaning,  as  is  necessary  in  the  case  of  filters  employed 
directly  for  the  Elbe-water. 

The  cost  of  purifying  the  water  by  the  above  method  is 
estimated  at  a  shilling  per  1,000  cm. 

The  agitation  of  the  water  should  be  just  sufficient  to 
mix  the  cuprous  chloride,  &c. ;  if  too  violent  there  will  be 
a  too  great  absorption  of  atmospheric  oxygen. 

The  sediment  from  the  purified  water  may  be  burnt  and 
the  copper  recovered. — N.  H.  J.  M. 


PATENTS. 

Improvements  in  the  Di.y,(j.<tal  of  Sewage  and  Apparatus 
connected  therewith.  .1.  Norris,  Egham.  Ene;.  Pat. 
20,726*,  November  28,  1891. 

Tin:  object  of  the  invention  (this  .lournal,  1892,  451)  i.s 
the  disposal  of  sewage  without  the  ordinary  cesHpool  and 
tiie  prevention  of  accumulation  of  sewer  gas  in  the  soil-pipe. 
The  bottom  of  the  fresh  air  inlet  chamber  is  no  longer 
immediately  connected  with  the  enamel  overflow  pipe,  but 
leads  first  to  a  central  gutter.  The  soil  drain  from  the 
house  enters  the  chamber  as  before.  The  strainer  is  placed 
underneath  the  outlet  of  the  soil  drain.  The  current  of 
fresh  air  which  passes  through  the  iron  grating  of  the  inlet 
chamber  is  induced  hg  a  ventilating  shaft.  A  few  more 
alterations  of  less  importance  will  be  noticed  in  the 
amended  specification. — L.  de  K. 


Improvements  in  Apparatus  Jor  Generating  and  Applging 
Fumes,  Smoke,  or  Vapours  for  Disinfecting,  Deodorising, 
or  Fumigating  Purposes,  or  for  the  Testing  of  Pipes  or 
Passages  by  what  is  known  as  the  Smoke  Test,  or  for 
analogous  Purposes.  J.  Watts,  Bristol.  Eng.  Pat. 
18,317,  October  13,  1892. 

The  invention  consists  of  an  air-forcing  device,  such  as  a 
pump  or  fan,  in  connection  with  an  air  chamber  and  a 
combustion  chamber.  The  lighted  substance  is  placed  in 
the  combustion  chamber  and  sufficient  air  is  driven  through 
holes  in  the  floor  thereof  to  burn  the  material. 

The  pressure  gradually  rises  in  the  air  chamber  and  opens 
valves  so  that  air  may  pass  b}'  the  sides  of  the  combustion 
chamber  and  mix  with  the  smoke  or  fumes,  which  are  then 
forced  to  an  outlet  furnished  with  a  valve,  which  closes 
when  the  apparatus  is  not  in  use.  The  whole  is  rendered 
air-tight  by  an  outer  cover  provided  with  a  water-seal  joint. 
— L.  de  K. 

Improvements  in  and  in  connection  with  the  Manufacture 
of  Iron  Sulphate,  and  of  Materials  for  use  in  the  Filtra- 
tion and  Precipitation  of  Seicage  and  Polluted  Waters. 
F.  P.  Candy,  Balham.  Eng.  Pat.  18,598,  October  18, 
1892. 

SuxpHiDE  of  iron  such,  e.g.,  as  iron  pyrites,  is  roasted  in  a 
current  of  air  and  steam,  and  the  gases  evolved  are  passed 
through  or  over  a  layer  of  hydrated  ferric  oxide,  mixed,  if 
desired,  with  alumina  (bauxite).  The  result  of  this  treat- 
ment is,  on  the  one  hand,  a  residue  composed  of  porous 
iron  oxide  and  iron  sulphate,  and  on  the  other  hand  an  ab- 
sorption of  .the  sulphurous  acid  with  formation  of  ferric, 
or  aluminium  sulphates.  The  iron  sulphate  preferred 
is  ferric  sulphate.  The  oxidation  to  sulphate  may  be 
promoted  by  the  use  of  a  little  manganese  dioxide.  After 
lixiviating  out  the  sulphate  from  the  residue,  the  insoluble 
matter  is  heated  to  redness  out  of  contact  with  air,  with  or 
without  addition  of  carbonaceous  matter,  such  as  coal,  tar, 
sawdust,  green  oils,  &c.  Care  must,  however,  be  taken  not 
to  reduce  the  oxide  to  the  metaUic  state.  After  reducing  it 
to  a  suitable  size  the  material  is  ready  for  use.  When  solid 
ferric  sulphate  is  wanted,  the  solution,  instead  of  being 
evaporated  down,  may  be  advantageously  used  instead  of 
plain  water  in  the  manufacture  of  a  salt  of  iron,  or  alumina, 
from  iron  or  aluminium  oxides. — L.  de  K. 


Improvements  in  or  relating  to  the  Treatment  of  Sewage. 
W.  D.  Scott-Moncrieff,  London.  Eng.  Pat.  19,247. 
October  26,  1892. 

The  invention  relates  to  certain  improvements  in  the  purifica- 
tion of  the  efiluent  obtained  from  the  inventor's  "  Cultivation 
filter  beds,"  which  depend  for  their  working  upon  the 
action  of  microbes.  The  effluent  is  passed  downward 
through  vertical  chambers  of  a  great  height,  sometimes  as 
much  as  100  feet,  filled  with  a  porous  material,  preferably 
coke.  Or,  the  effluent  is  forced  through  pipes  which  are 
never  allowed  to  run  full,  but  are  loosely  filled  with  filtering 
material. — L.  de  K. 
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Improvements  in  the  Treatment  of  Sewage  and  Polluted 
Waters,  and  in  connection  with  the  Manufacture  of 
Materials  for  nse  in  the  Treatment  of  Sewage  and 
Polluted  Waters.  F.  P.  Candy,  Balham.  Eng.  Pat. 
19,587,  November  1,  1892. 
The  patentee  takes  100  parts  by  weight  of  the  dry  "  iron 
oxide  "  produced  from  the  iron  borings  used  in  aniline  works 
for  the  reduction  of  nitrobenzene.  This  oxide  is  treated  with 
a  mixture  of  150  parts  of  commercial  sulphuric  acid  and 
10  parts  of  water,  both  liquids  being  preferably  used  hot. 
The  result  is  the  production  of  a  uearlj'  dry  iron  salt,  which 
must,  however,  undergo  a  further  drying  in  a  kiln  so  as  to 
remain  in  a  dry  condition.  The  inventor  sometimes  adds 
to  the  iron  oxide  a  suitable  proportion  of  bauxite,  or  any 
other  soluble  aluminous  substance,  with  an  extra  quantity 
of  sulphuric  acid  sufficient  to  dissolve  it.  It  is  best  to  dry 
the  sulphate  in  moulds  so  constructed  that  the  dry  contents 
can  be  easily  removed.  For  instance,  moulds  of  four  sides 
only,  or  of  four  sides  and  a  bottom  only.  One  or  more  of 
the  sides  of  the  bottom  may  be  hinged  or  removable,  for 
greater  convenience. 

When  using  the  iron  oxide  for  filtration  purposes  it 
should  be  well  washed  and  then  used  in  combination  with 
clay.  Or,  it  is  mixed  with  carbonaceous  matter,  such  as 
coal-dust,  sawdust,  tar,  &c.,  and  then  burnt  or  carbonised. 
The  residue  is  then  granulated  or  otherwise  reduced  to  a 
suitable  size.  The  salts  of  iron  and  alumina  referred  to  are 
added  to  the  sewage  or  polluted  water  in  the  ordinary  way 
for  the  introduction  of  precipitants.  The  effect  is  a 
powerful  precipitating  and  deodorising  action  on  such 
sewage  or  polluted  water. — L.  de  K. 


(  O— DISINFECTANTS. 

Disinfectants  for  Dwelling  Rooms.     C.  Chamberland  and 
E.  Fernbach.     Ann.  I'lnstitut  Pasteur,  1893,  7,  433.- 

"  Eau  de  Javelle,"  bleaching  powder  solution  of  a  concen- 
tration 1: 120,  and  commercial  hydrogen  peroxide  are  found 
to  be  stronger  disinfecting  agents  towards  pathogenic 
microbes  than  a  1  per  cent,  solution  of  mercuric  chloride. 
These  antiseptics,  however,  at  the  ordinary  temperature 
either  do  not  act  at  all  on  moist  germs,  or  only  do  so  after 
several  hours.  When,  however,  the  disinfecting  solutions 
are  heated  to  a  temperature  of  40° — 50°  C.  (or  higher), 
moist  germs  are  destroyed  in  a  few  minutes.  The  disin- 
fection of  rooms  which  sick  persons  have  occupied  must 
therefore  be  effected  by  the  above-mentioned  solutions 
raised  to  a  high  temperature.  Dry  germs  are  capable  of 
resisting  for  several  hours  the  action  of  the  above-mentioned 
solutions  at  40° — 50°  C.  When  the  germs  are  moistened 
with  water  they  are  again  rendered  more  susceptible  of 
attack.  The  walls  of  the  sick  room  should  therefore  be 
moistened  with  warm  water  before  the  antiseptics  are 
applied. 

It  is  also  noteworthy  that  0*8  per  cent,  bleaching 
nowder  solution  is  far  more  active  than  the  ordinary 
concentrated  solution  (1 — 120)  whether  moist  or  dry  germs 
are  being  dealt  with,  or  whether  the  solution  is  applied  hot 
or  cold.  Thymol,  '"'  lysol,"  and  oil  of  turpentine  are,  in 
comparison  to  the  above-named  agents,  bad  antiseptics. 
A  solution  of  bleaching  powder  prepared  in  the  following 
manner  is  equal  in  activity  to  a  1  per  cent,  solution  of 
mercuric  chloride.  Ordinary  bleaching  powder  (100  grms.) 
is  triturated  with  water  (1,200  grms.),  allowed  to  remain 
for  an  hour,  filtered,  and  diluted  with  10  litres  of  water. 

—A.  R.  L. 

PATENTS. 

Aji   Improved   Sheep    Dip.     A.   Robertson,    Oban.     Eng. 
Pat.  2990,  February  10,  1893. 

The  inventor  has  succeeded  in  preparing  a  suitable  sheep 
dip  containing  both  tar  acids  and  arsenic. 

Three  parls  of  rosin  and  one  part  of  grease  are  melted 
and  mixed  with  6^  parts  of  tar  oil,  which  should  contain 
•25  per  cent,  of  tar  acids,  and  also  with  two  parts  of  95  per 
cent,  carbolic  acid.  To  this  mixture  is  added  two  parts  of 
white   arsenic   dissolved   in    1^   parts   of   soda- lye,   or   an 


equivalent  weight  of  yellow  sulphide  of  arsenic  may  be 
used.  The  product  is  soluble  in  cold  water,  and  has  the 
properties  of  a  simple  carbolic  dip  and  an  arsenical  dip,  the 
tar  acids  coagulating  the  parasites  and  the  arsenic  having  a 
continuous  poisonous  effect  on  their  progeny. 

When  used  for  preventing  fly  striking  in  summer,  the 
inventor  recommends  mixing  15  lb.  of  the  above  compound 
with  5  lb.  of  a  mixture  composed  of  3  lb.  of  flowers  of 
sulphur,  1  ib.  of  tobacco  powder,  and  1  lb.  of  Hellebore, 
and  of  course  also  with  a  sufficiency  of  water. — L.  de  K. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

PATENTS. 

An  Improved  Process  of  and  Apparattis  for  Treating 
Peat  for  the  Manufacture  of  Paper  Pulp.  A.  Brin, 
Twickenham.     Eng.  Pat.  15,720,  September  1,  1892. 

The  invention  has  mainly  for  its  object  to  effect  a  thorough 
bleaching  of  the  peat  so  as  to  render  it  suitable  for  making 
the  finest  white  paper.  First  it  is  disintegrated  by  means 
of  masticating  rollers,  impurities  being  at  the  same  time 
washed  away  by  a  copious  stream  of  water.  It  is  then 
charged  into  a  closed  vessel  containing  one  or  more 
squeezing  rollers  between  which  the  peat  is  caused  to  pass 
repeatedly  by  the  circulating  action  of  helical  agitators  at 
the  same  time  that  it  is  subjected  to  the  action  of  a  hot 
solution  of  caustic  soda,  say  at  2^  per  cent.,  and  under  a 
steam  pressure  of,  say,  5  atmospheres.  The  disintegrated 
cellulose,  after  washing,  is  forced  into  the  bleaching  vessel 
also  provided  with  squeezing  rollers  and  agitators,  where 
it  is  subjected  to  the  action  of  hypochloric  acid,  the  latter 
being  produced  by  injecting,  by  means  of  a  steam  jet,  what 
the  inventor  calls  active  oxygen  or  oxychloride  of  hydrogen, 
which  is  a  mixture  of  oxygen  and  dry  chlorine  resulting 
from  the  passage  of  oxygen  over  biuoxide  of  manganese 
in  the  presence  of  liquid  hydrochloric  acid.  Provision  is 
made  for  the  recovery  of  the  chlorine  which  is  used  over 
again  for  bleaching  another  charge,  the  strength  of  the 
bleaching  agent  being  restored  or  maintained  by  the  injection 
of  active  oxygen  as  before  described. — E.  G.  P.  T. 


Improved  Process  and  Apparatus  for  Manufacturing 
Plastic  Articles  from  Paper  Pulp.  E.  and  W.  Gelinek, 
Komatau,  Bohemia.     Eng.  Pat.  5178,  March  9,  1893. 

The  materials,  consisting  of  waste  paper  scraps,  40  per 
cent. ;  size,  glue,  or  paste,  20  per  cent. ;  clay,  20  per  cent. ; 
and  flour,  20  per  cent.,  are  first  roughly  mixed,  and  then 
kneaded  into  a  plastic  mass  (papier-mache)  in  a  specia 
apparatus  from  which  it  is  fed  in  a  thin  plate  or  sheet.  The 
plastic  plates  thus  produced  are  placed  in  moulds,  preferably 
of  gypsum  or  metal,  and  pressed  into  the  same  by  means  of 
elastic  dies.  When  the  die  is  removed  a  sheet  of  soaked, 
long-fibred  paper  is  placed  upon  the  papier-mache,  the  die 
being  once  more  applied  to  fasten  the  paper  lining  to  the 
moulded  mass.  The  object  of  the  lining  is  to  prevent 
pieces  of  the  moulded  article  from  scaling  or  falling  off. 
The  flexible  die  is  made  as  follows  : — The  unpolished 
gypsum  mould  is  filled  with  clay-water  which  is  kept  stirred 
for  some  time.  The  dry  gypsum  sucks  up  the  water  and  a 
deposit  of  clay  takes  place  on  the  surface  of  the  mould. 
The  excess  of  clay  water  is  run  off,  a  short  time  allowed 
for  drying,  and  the  operation  repeated  until  a  coating  is 
obtained  equal  in  thickness  to  that  of  the  object  to  be 
moulded,  the  space  confined  within  this  coating  indicating 
exactly  the  size  which  the  die  working  in  the  mould  should 
present.  The  clay  surface  is  polished,  coated  with  oil,  and 
the  die  is  formed  therein  by  filling  the  empty  space  with 
joiner's  glue. 

To  remove  the  iajer  of  clay  from  the  gypsum  mould  it 
is  only  necessary  to  allow  it  to  drj-  sufficiently  for  the  clay 
to  contract.     It  then  cracks  and  scales  off  of  its  own  accord. 

— E.  G.  P.  T. 
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Paper  Board.  .1.  C.  Marks,  Hirmiiigham.  From  B.  B. 
McKwan,  J.  L.  McEwau,  and  ]{.  \V.  McPjwan,  New 
Jersey,  U.S.A.     Eiig.  I'at.  7221,  April  8,  1893. 

TiiK  inventors  claim,  as  a  new  article  of  manufacture,  a 
])ai)er  board  formed  from  printed  ne\vspa])ers  or  the  like, 
ground  to  a  pulp  and  liavin;^'  the  i)ermaneMt  particles  of  the 
printers  ink  minutely  subdivided  and  uniformly  distributed 
throughout  tb.c  body  of  the  board.  The  paper,  cleansed 
from  foreign  matter,  is  soaked  in  hot  water  until  it  is 
thoroughly  softened.  Without  i)ermittiiig  it  to  cool,  it  is 
transferred  to  the  beating  engine,  whence  it  passes  to 
the  .«tuff-chest,  from  which  it  is  pumped  to  the  making 
cylinder-vat,  and  it  is  always  kept  as  hot  as  possible.  \iy 
this  means  the  ink,  once  softened,  is  never  allowed  to  set, 
so  that  a  smooth  and  even  tint  is  obtained  throughout, 
while  the  strength  of  the  fibres  has  not  been  impaired  by 
attempts  to  bleach  out  the  ink. — Y..  G.  P.  T. 


Improvements  in  or  Connected  with  the  Manufacture  of 
Pulp  for  Paper  Making,  J.  P.  Cornett,  Claxheugh, 
Durham.     Eng.  Pat.  14,191,  July  22,  1893. 

This  invention  relates  to  a  machine  for  breaking  up  esparto, 
straw,  and  other  paper-making  fibres  without  materially 
reducing  the  roots,  weeds,  and  similar  obnoxious  materials, 
so  that  the  latter  can  easily  be  extracted  by  knottering 
before  bleaching,  whereb}- a  saving  of  bleach  is  also  effected. 
The  improved  machine  consists  in  a  fixed  "  conical 
cylinder "  with  an  inner  rotary  "  conical  cylinder,"  both 
being  fitted  with  teeth,  so  that  when  the  fibrous  material 
from  the  pulp  boilers  is  introduced  in  conjunction  with  a 
large  volume  of  water  at  the  feeding  hopper,  the  paper 
making  fibres  shall  be  materially  reduced  within  the 
machine  without  reducing  the  roots,  weeds,  &c.,  prior  to 
the  automatic  exit  of  the  mass  iuto  a  trough  placed  below. 

— E.G.  P.  T. 


XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Simple  Method  of  Preparing  Oxygen.     Tonneau.     Union 
Pharm. ;  through  Kepert  Pharm.,  1893,  45,  304. 

The  following  process  is  recommended  for  the  preparation 
of  oxygen  for  inhaling  purposes  : — Into  a  Woulfs  bottle  of 
2 — 3  litres  capacity,  provided  with  three  openings,  100 — 200 
grms.  of  manganese  dioxide  are  introduced,  together  with 
barium  peroxide  and  sufiicient  water  to  cover  the  mixture  ; 
a  thin  layer  of  oil  is  now  poured  upon  the  surface  of  the 
water  to  prevent  the  formation  of  froth  during  the  reaction. 
A  funnel  provided  with  a  tap,  and  filled  with  concentrated 
acetic  acid  passes  through  the  middle  opening  of  the  bottle. 
Of  the  two  other  openings,  one  is  connected  by  a  glass  tube 
to  a  wash-bottle,  to  which  is  attached  a  caoutchouc  tube, 
terminating  with  a  mouth-piece  for  the  patient ;  whilst  a 
glass  tube  with  a  caoutchouc  bladder  passes  through  the 
remaining  opening.  By  pressing  the  latter,  air  is  introduced 
and  the  reaction  moderated.  Oxygen  is  evolved  when  a 
few  cc.  of  acetic  acid  are  dropped  upon  the  mixture  above 
described. — A.  R.  L. 


Report  on  the  Spirit  Industry  and  on   Alcoholic  Prepara- 
tions.    G.  Arends.     Chem.  Ind.  16,  78 — 83. 

Although  a  good  deal  both  of  scientific  and  technical 
work  on  this  subject  has  been  done  during  1892,  the  author 
states  that  little  has  been  published  and  that  there  are  no 
important  novelties  to  be  mentioned.  The  paper  describes 
improvements  in  the  preparation  of  the  grain  and  in  the 
fermentation  process,  gives  methods  for  purifying  and 
analysing  spirit,  and  refers  to  work  which  has  been  done 
on  alcoholic  preparations,  such   as   ether,  ethyl    chloride. 


chloroform,  and  iodoform,  &c.,  concluding  with  some 
extracts  from  the  new  Italian  Pharmacopeeia,  in  cases  in 
which  the  preparations  are  different  from  those  described 
in  the  I'b.  Ger.  In  last  year's  report  Effront's  method  (this 
Journal,  1892.  931)  was  described  for  preventing  the 
formation  of  lactic  and  butyric  acids  in  the  spirit  mash  by 
treatment  with  fluoric  acid  or  fluorides.  (See  also  this 
Journal,  189.J,  777).  The  Societe  Generale  de  Maltose 
of  Brussels  have  patented  a  method  for  treating  the  fields 
rtith  soluble  fluorides  in  order  that  the  grain  may  be 
rendered  more  suitable  for  the  preparation  of  spirit. 
J.  Weber,  Ger.  Pat.  5.'»,413,  in  order  to  remove  fatty 
substances  from  potatoes,  malt,  and  grain,  extracts  the  raw 
materials  with  ether  or  petroleum  ether  preparatory  to 
their  employment  for  fermentation.  An  important  branch 
of  the  spirit  industry  is  the  cultivation  of  an  effective  yeast, 
and  a  yeast  nursery  was  erected  in  Berlin  at  the  beginning 
of  1891  for  this  purpose.  It  is,  however,  necessary,  in 
order  to  produce  a  healthy  yeast,  to  provide  a  suitable  food, 
and  a  patent  of  Xyrander  and  Francke  (Eng.  Pat.  22,399 
of  1H91  ;  this  Journal,  1892,  1023)  describes  a  process  by 
which  a  large  number  of  hitherto  useless  nitrogenous 
substances  can  be  employed  in  the  yeast  or  spirit  industry. 
These  substances  are  the  refuse  from  slaughter-houses, 
albumin,  blood,  leather  and  fish  refuse,  guano,  and  pressed 
cakes  of  different  seeds,  such  as  linseed,  rape,  poppy,  hemp, 
mustard,  and  cotton  seed.  These  bodies  all  contain  protein, 
which  can  be  peptonised  by  heating  under  pressure  with 
dilute  acids,  or  by  long  standing  with  dilute  lactic  acid,  and 
in  this  way  rendered  suitable  for  the  yeast.  The  fluids 
so  obtained,  after  careful  purification,  form  an  excellent 
food  for  the  yeast,  and  a  calculated  quantity  is  added  to  the 
mash  or  molasses,  which  causes  the  formation  of  a  strongly 
fermenting  yeast,  and  consequently  an  increased  yield  of 
spirit.  After  the  fermentation  has  been  started,  several 
methods  have  been  proposed  for  preventing  the  formation 
of  substances  other  than  ethyl  alcohol.  A.  B.  Gomer  adds 
1 — 2  grms.  of  carbon  bisulphide  to  every  cubic  metre  of 
liquor  in  order  to  prevent  the  formation  of  an  excess  of 
acid,  whilst  the  Societe  Generale  de  Maltose  recommends 
the  addition  of  fluoric  acid.  For  preventing  the  formation 
of  fusel  oil,  J.  Hradil,  Ger.  Pat.  53,672,  adds  1  grm.  of  finely 
divided  stearic  acid  to  every  hectolitre  of  mash.  On  the 
other  hand,  L.  Perdrix  is  of  opinion  that  the  formation  of 
amyl  alcohol  is  due  to  the  presence  of  starch,  and  he  has 
found  in  his  work  on  the  formation  of  fusel  oil  in  alcoholic 
fermentations  that  it  is  due  to  a  simultaneous  fermentation 
caused  by  an  organism  which  he  has  termed  bacillus 
amylocymicus  (this  Journal,  1892,  699).  According  to 
\j.  Lindet,  most  of  the  fusel  oils  are  formed  when  the  true 
alcoholic  fermentation  is  nearly  at  an  end,  i.e.,  when  the 
amount  of  sugar  present  is  insufficient  for  the  yeast.  The 
following  table  gives  the  amounts  of  fusel  oil  formed  in 
each  litre  of  ethyl  alcohol  at  different  times  : — 

Cc. 

After  14  hours'  fermeutation 3"64 

„     20  „  4-45 

„     38  „  6*44 

„     62  „  9-20 

Lindet  is  also  of  opinion  that  the  higher  alcohols  are 
products  of  a  different  micro-organism,  which  does  not 
begin  to  act  readily  until  the  yeast  can  no  longer  produce 
alcohol.  In  order,  therefore,  to  prevent  the  growth  of 
bacillus  amylocymicus  it  is  only  necessary  to  employ  a 
proportionately  large  amount  of  an  active  yeast.  As  regards 
the  addition  of  antiseptics  to  the  mash  E.  Biernacki  finds 
that  small  quantities,  even  of  the  strongest  antiseptics,  such 
as  corrosive  sublimate,  thymol,  &c.,  increase,  whereas  larger 
quantities  diminish  or  entirely  prevent  the  formation  of  spirit, 
and  that  this  action  is  more  marked  in  the  case  of  organic 
than  of  inorganic  compounds.  A  method,  which  has  been 
patented,  in  order  to  utilise  the  escaping  carbonic  acid  gas 
and  to  retain  the  alcohol  which  escapes  with  it  (about 
1  per  cent.)  during  fermentation  is  briefly  alluded  to.  A 
fuller  account  is  given  of  the  method  for  obtaining  pure 
spirit  from  roots  according  to  a  patent  of  Eiviere  and 
Bailhache.  The  expressed  juice  is  boiled  with  slaked  lime 
to  remove  albuminous  matters,  filtered,  acidified  with  sul- 
phuric acid,   and   sterilised    by   heating    to    125^.    After 
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cooling,  pure  wine  yeast  is  added  and  the  liquor  is  allowed 
to  ferment,  which  commences  in  about  24 — 48  hours  and  is 
complete  in  about  ten  days.     The  liquor  is  then  allowed  to 
settle  for  some  days,  and  when  quite  clear  is  distilled  twice, 
giving  an   alcohol  of  50 — 55   per  cent.  Tr.     For  purifying 
spirit,  "Weitenkampf's   process  (Ger.  Pat.  57,393)  appears 
to  give  good  results.     The  crude  spirit  is  strongly  cooled 
and   saturated  with   carbonic   acid   which   precipitates    all 
soluble  matters  and  the  fusel  oil  sinks  as  a  heavy  oil  to  the 
bottom  of  the  vessel.     The  spirit  so  obtained  is  said  to  be 
equal  to   that  produced  by  the   best   rectifying   methods. 
Some  notes  are  given  as  to  the  analysis  of  spirit.     In  order 
to  estimate  higher  alcohols,   C.  Bardy  extracts  the  spirit 
with  carbon  bisulphide,  in  which  ethyl  alcohol  is  insoluble. 
The  butyl  and  amyl  alcohol  which  dissolve  are  after  separa- 
tion estimated  volumetrically  as    acetic  ethers.     Acetone, 
according  to  L.  Vignon,  is  estimated  by  adding  iodine  and 
soda  solution  in  order  to  produce  iodoform.     The  presence 
of  denatured  spirit  in  wine  even  to  0'25  per  cent,  can  be 
detected  by  the  following  method  due  to  K.  Portele  (this 
Journal,  1893,  379).  Xine-tenths  of  the  suspected  liquid  are 
distilled  off,  and  the  distillate,  after  the  addition  of  dilute 
sulphuric  acid,  is  again  distilled.     This  distillate  is  tested 
for  methyl  alcohol  by  means  of  potassium  permanganate, 
and  the  residue,  concentrated  to  a  small  volume  is  super- 
saturated whilst  still  warm,  with  caustic  soda.     If  pyridine 
bases  are  present  they  at  once  become  evident  bj-  their 
smell.     A  method  patented   bj'  E.  Gossart  (this  Journal, 
1892,  712)  of  testing  for  foreign   liquids  has  probably   no 
technical  value.     It  depends  upon  the  fact  that  two  chemi- 
cally or  physically  similar  liquids  mix  more  easily  than  two 
which  are  unlike.     Thus  a  spirit  which  already  contains 
propyl   alcohol   will    mix    more   easily   with   pure   propyl 
alcohol  than  pure  spirit  will.     The  liquid  to  be   tested  for 
is  used  as  the  reagent,  and  in  the  case  just  mentioned  the 
method  employed  is  as  follows.     The  liquid  to  be  tested  is 
placed  in  a  cylindrical  glass  tube,  which  is  so  inclined  that 
the  surface  of  the  liquid  is   concave,  and  a  drop  of  pure 
propyl  alcohol  is  allowed  to  run  down  the  side  of  the  tube. 
If  much  propyl  alcohol  be  present  the  drop  mixes  at  once, 
whereas  if  the  liquid  consist  of  pure  spirit  the   drop  rolls 
to  the  middle  of  the  surface  and  then  mixes.     The  patents 
of  Spiller,  Bendel,  Hahn,  and  Lowe  refer  to  the  sterilisa- 
tion  of  alcoholic    liquids   by   passing   them    through     an 
electrical   or   magnetic  field.     J.    A.   Hasbrouck    and  the 
Mechanical  Spirit  Maturing  Syndicate  have  each  patented  a 
process   for   ageing   or   maturing    spirits.     Both   methods 
consist  in  spraying  the  liquid  in  a  vessel  of  a  particular 
shape  so  as  to  aerate  it  as  much  as  possible.     According  to 
Schierholz,  one  part  of  sulphur  dissolves  in  265   parts  of 
boiling  and  3,300  parts  of  cold  alcohol.     The  distillation 
apparatus  of  W.  Haeck  is  so  aiTanged  that  the  liquid  after 
filtration  is  gradually  heated  to  certain  temperatures,  so  that 
the  liquid  boiling  at  each  of  these  temperatures   is  driven 
off  at  that  point.     It  is   said  to  be  possible  to  separate  by 
means  of  this  apparatus,  ether,  aldehyde,  alcohol  and  fusel 
oil  in  a  single  rectification.     Bolton's  apparatus  consists  of  a 
column  containing  three  spiral  condensers,  through  which  cold 
water  runs.     The   less  volatile  products  condense  on   the 
outside  of  these  tubes,  whilst  the  lower  boiling  liquids  escape 
through  the  upper  part  of  the  apparatus  and  are  condensed 
separately.     Reference  is  also  made  to  Barthel's  Bunsen 
burner  for  spirit. 

The  subsequent  portion  of  the  paper  is  a  resume  of  work 
on  various  preparations  of  alcohol,  and  deals  with  the  sub- 
stances under  different  headings. 

Colhdinn. — Supernitrated  collodion  wool  is  steeped  in 
ammonia  for  24  hours,  and  after  thorough  washing  and 
drying  dissolves  easily  in  alcohol  and  ether.  In  order  to 
render  it  more  elastic  after  having  been  applied  to  the  skin, 
it  is  covered  whilst  still  wet  with  a  thin  layer  of  cotton 
wool. 

Aldehyde. — It  has  hitherto  been  supposed  that  paralde- 
hyde was  a  condensation  product  of  three  acetaldehydc  groups 
and  that  metaldehyde  contained  more  than  three.  J.  Troeger 
has  found  that  pure  metaldehyde  after  1 0  years  has  been 
gradually  converted  into  liquid  paraldehyde,  and  that  botli 
compounds  have  the  same  molecular  weight,  so  that  they 


are  both  modifications  of  the  triple  molecule  and  both  may 
be  converted  into  ordinary  acetaldehydc.  Claisen,  in  his 
investigation  on  the  condensation  products  of  aldehydes  and 
ketones  in  presence  of  alkaline  reagents,  has  discovered  the 
formation  of  hydracetylacetone — 

CH3.CH(OH).CHo.CO.CH3 

which  is  to  be  emploj'ed  for  the  preparation  of  ethylideue 
acetone.  In  addition  to  the  sodium  nitroprusside  reaction 
(this  Journal,  1892,846)  for  the  detection  of  aldehydes  and 
ketones  in  alcohol,  a  method  has  been  discovered  by  Von 
Bltte  which  depends  upon  the  fact  that  aldehydes  and 
ketones  give  a  characteristic  red  colour  with  certain 
aromatic  nitro-compounds,  especially  with  ;«-dinitro-benzene 
after  neutralisation  with  alkali,  which  changes  or  disappears 
on  adding  an  organic  acid. 

Chloroform. — According  to  Anschiitz  pure  chloroform 
can  be  obtained  by  the  following  method.  By  acting  with 
phosphorus  oxychloride  on  salicylic  acid,  two  crystalline 
compounds  are  obtained.  One  of  these,  called  Salicylide, 
C6H4CO.O,  is  soluble  in  chloroform  and  crj-stallises  with  it 
as  (CgH4CO.O)2CHCl3  This  compound  is  perfectly  stable 
in  closed  vessels,  but  decomposes  on  standing  or  gentle 
heating  into  salicylide  and  pure  chloroform.  (See  also  this 
Journal,  1893,  782).  By  acting  with  antimony  trifluoride 
and  bromine  on  chloroform,  Swarts  has  obtained ^Moro- 
c/iZo;  q/b?-?n,  CHFLCl,  a  colourless  liquid  boiling  at  14' 5° 
C.  Friedel  and  Crafts  have  produced  phenylanthracene 
by  acting  with  chloroform  'on  benzene  in  presence  of 
aluminium  chloride.  As  regards  the  solubility  of  iodine 
in  chloroform,  Duncan  finds  that  one  part  of  iodine 
is  soluble  in  56*6  parts  of  chloroform  at  ordinary 
temperatures.  Weitenkampf's  method  alluded  to  above 
can  be  employed  for  precipitating  substances  from  alcohol, 
ether,  or  chloroform  without  evaporating  the  solvent.  The 
fluid  is  contained  in  a  cylindrical,  closed  vessel  provided 
with  a  conical  bottom  and  cooled  with  liquid  carbonic  acid 
by  means  of  a  worm.  The  carbonic  acid  is  allowed  to 
escape  into  the  apparatus,  which  is  provided  with  a  safety 
valve  to  blow  off  at  3  atmospheres.  After  some  time  the 
dissolved  substances  separate  out  and  can  be  removed  by 
suitable  arrangements. 

Chloral hnide. — By  heating  chloral-ammonia  in  a  flask  on 
the  water-bath,  chloroform  and  dilute  ammonia  distil  off, 
leaving  formamide  and  chloralimide,  and  the  latter  is  ex- 
tracted by  alcohol.  The  substance  can  also  be  obtained 
directly  by  heating  chloral  and  chloral-ammonia  until 
chloroform  is  no  longer  given  off.  The  yield  is  about 
16 — 22  per  cent,  of  the  theoretical.— T.  A.  L. 


Hydrogen  Peroxide.     T.  Gigli.  Bollett.  chim.  farmac.  1893, 
12,  675  ;  Chem.  Rep.  1893, 17,  186—187. 

Mani  chemists  have  stated  that  pure  hydrogen  peroxide  has 
a  neutral  reaction  (this  Journal,  1893,  78).  The  author  has 
submitted  a  3  per  cent,  solution  of  commercial  hydrogen 
peroxide  to  distillation,  and  cohstantlj-  observed  that  the 
reaction  of  the  distillate  was  acid,  although  no  acid  impurity 
could  be  recognised  in  the  distillate.  He  therefore  contends 
that  pure  hydrogen  peroxide  has  an  acid  reaction  and  must 
be  regarded  as  a  weak  acid. 

It  was  originally  stated  by  Thenard  that  while  both 
MnO.i  and  FbOj  decomj)Ose  hydrogen  peroxide,  the  former 
alone  does  so  without  itself  undergoing  permanent  change, 
the  latter  being  reduced  to  PbO.  The  author  has  directly 
measured  the  oxygen  given  off  by  a  3  per  cent,  solution  of 
hydrogen  peroxide  in  contact  with  MnOo  and  PbOo  and 
finds  the  quantity  to  be  identical  and  to  correspond  with 
only  the  active  oxygen  of  the  hydrogen  peroxide,  none 
being  derived  from  the  metallic  peroxides.  It  is  true 
that  PbOo  becomes  converted  into  a  white  powder  similar 
in  appearance  to  Pb(0H)2  by  contact  with  commercial 
hydrogen  peroxide,  but  this  must  be  ascribed  to  the 
presence  of  acid  impurities  in  the  latter.  This  view  is  con- 
firmed by  the  fact  that  PbOo  is  not  changed  in  appearance 
by  hydrogen  peroxide  purified  from  acids  by  distillation. 

— B.  B. 
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Terpenes  and  Ethereal  Oils.     O.  Wnllach.     Annalen,  272 
[1],  >.)9— 125. 

The  eonxtitiieiils  of  Thuja  ail. — Thuja  oil  has  been  Htudieil 
by  Schwoizer  (Aiinak'H,  52,  •*"*^),  smil  more  recently  l)y 
.lahns  (Arch,  do  I'harin.  221,  7  IS).  Aceorditifj  to  tlie  h»tter 
tluija  oil  consists  chicHy  of  a  hod}'  isomeric  with  camphor, 
in  admixture  wilh  a  dextro-gyratory  terpene.  The  (',ami)hor- 
like  substance,  which  he  naiced  "  thujol,"  api)arently 
existed  in  two  modifications,  levo-  and  dextro-rotatory 
respectively,  possessing  almost  identical  boiling  points 
(19.5"— 199'' C). 

Crude  thuja  oil  jields  thret!  main  fractions  on  distil- 
lation :— I.  lf)0'— 190^  C;  II.  190^— 200' C.  ;  111.200'— 
21.5°  C.  The  first  contains  pincne  and  certain  other  bodies, 
seemingly  ethers  of  acetic  acid.  From  the  second  and 
largest  fraction  the  author  has  isolated  the  two  varieties  of 
.lahns'  "thujol,"  and  tinds  them  to  be,  not  only  physical, 
but  also  chemical  isomers.  One  of  these  bodies  is  a  levo- 
gyratory  modiiication  of  fenchol  (this  Journal,  1890,  1117)  ; 
the  other  an  entirely  now,  unsaturated  compound,  which  it  is 
proposed  to  name  thujol.  -II.  T.  P. 


Alkaloids  in  Cod-liver  Oil  and  their  Orif/iu  and  Thera- 
peutic Action.  J.  Bouillot.  Comptes  rend.  116,  439 — 441. 
The  author  comes  to  the  conclusion  that  the  presence  of 
these  alkaloids  is  not  due  to  any  process  of  fermentation, 
but  that  they  pre-exist  in  the  tissue  itself.  Microscopical 
crystals  were  observed  in  a  thin  section  of  the  liver,  after 
exposure  to  hydrochloric  and  h^'drofluoric  acid  gases,  and 
dessication  under  bell-jar,  which  possessed  the  characteristics 
of  the  hydrochlo'-ides  of  dihydrotoluidine,  morrhuine,  &c. 
Platinic  chloride  by  its  action  and  formation  of  chloro- 
platimates  showed  the  presence  of  morrhuine. 

Pangaduine  is  the  name  given  to  the  collective  alkaloids, 
which  are  soluble  in  alcohol  of  80°,  in  water,  glycerol,  &c., 
and  which  gives  3*5  per  cent,  of  ash.  It  is  useful  in  cases  of 
imperfect  nutrition,  rheumatism,  diabetes,  tuberculosis,  &c. 

— W.  P.  D. 

Champacol.     K.  Merck.     Chem.  Zeit.  Rep.  1893,  17,  31. 

When  champaca  wood  is  distilled  with  steam,  a  fragrant 
substance  is  obtained,  from  which  a  compound,  Cj^HgyO 
can  be  isolated.  This  body,  to  which  the  name  Champacol 
has  been  given,  crystallises  in  long,  white,  matted  needles, 
melts  at  88°  C,  and  is  easily  soluble  in  alcohol  or  ether, 
but  sparingly  soluble  in  water.  It  can  be  sublimed  without 
decomposition,  and  when  pure  is  odourless  and  stable. 
When  impure,  however,  it  liquefies,  and  the  pleasant  odour 
of  champaca  wood  is  reproduced. — T.  A.  L. 


On  Pseudohyoscy amine.  E.  Merck.  Chem.  Zeit.  Rep. 
1893,17,  31. 
In  addition  to  the  bases  hyoscyamine  and  hyoscine  already 
found  in  Duboisia  myoporoides,  the  author  has  now 
discovered  a  new  base,  which  he  terms  Pseiidohyoscyamine, 
and  which  is  different  from  any  of  the  solanum  bases 
known.  It  is  separated  from  hyoscyamine  and  hyoscine 
by  repeated  crystallisation,  and  forms  yellow  needles  when 
precipitated  by  a  large  quantity  of  ether  from  its  solution  in 
chloroform.  It  has  the  composition,  Cj^HogXOs,  melts  at 
134°  C,  is  levorotatory  and  dissolves  in  water  and  ether 
with  difficulty,  but  is  very  easily  soluble  in  alcohol  and 
chloroform.  No  simple  salts  of  the  alkaloid  have  been 
obtained,  but  the  following  double  salts  are  described. 
The  gold  salt,  CiyHaaXOa.HCl.AuCl,  forms  shining  yellow 
plates  melting  at  176°  C,  and  tolerablv  soluble  in  hot  water. 
The  platinum  salt  (Ci;H„3N03HCl)lPtCl4,  crystallises  in 
feathery  needles,  which  are  tolerably  soluble  in  hot  but 
very  slightly  soluble  in  cold  water.  The  salt  chars  at  116°  C. 
and  is  decomposed  at  150°.  Pseudohyoscyamine,  when 
split  up,  gives  tropic  acid  and  a  base  isomeric  with  tropine. 
The  platinum  salt  of  this  base  (CsHi5XOHCl).,PtCl4  +  lUO 
crystallises  in  reddish-yellow  aggregates,  which  begin  to 
decompose  at  210°,  and  on  further  heating  to  250°  become 
gradually  blacker  without  showing  any  definite  melting 
point.— T.  A.  L. 


Hydra.Htinnm  liitartaricum  Crystallisatum.     F..  Merck. 
Chem.  Zeit.  Rep.  1893,  17,  .30. 
IIiTHEiiTo    the  only  hydrastinine   salts  which     had   been 
obtained  in  a  crystalline  form  were  the  picrate  and  the  double 
salt  with  stannous  chloride.     The  author  lias  now  succeeded 
in  obtaining  a  bitartrate  having  the  constitution — 

CjilfoiNOe.C.HoOc  -I-  411^0 

which  dissolves  easily  in  hot,  but  sparingly  in  cold  water, 
and  crystallises  in  white  nt^edles.  When  dried  at  105°  C. 
till  its  weight  was  constant  the  salt  lost  12  per  cent.,  and 
finally  fused  to  a  yellowish  mass. — T.  A.  L. 


On  the  Relations  liefwecn  Atropine,  Apo-atropine,  and 
Belladonnine.  li.  Merck.  Chem.  Zeit.  Rep.  1893, 
17,  30. 
According  to  the  author  (this  Journal,  1892,  632),  the 
alkaloid  which  Hesse  isolated  from  a  belladonna  root,  and 
called  atropamine,  is  identical  with  apo-atropine.  Some 
additional  evidence  in  support  of  this  view  is  now  brought 
forward,  and  it  is  found  that  both  atropamine  and  apo- 
atropine  behave  similarly  to  hydrochloric  acid,  giving 
belladonnine,  C,7H.2,N0.2,  whereas  Hesse  asserted  that  only 
atropamine  underwent  this  conversion.  Hence  the  relation 
between  the  three  alkaloid.s  is  now  explained,  for  atropine 
splits  off  water  giving  apo-atropine,  and  this  substance,  by 
the  action  of  acids  (e.jr.,  dilute  hydrochloric  acid)  gives 
belladonnine. — T.  A.  L. 


The  Volumetric  Estimation  of  Acetone.     F.  Bobineau  and 
G.  Rollin.     Monit.  Scient.  1893,  272—274. 

See  binder  XXIII.,  page  870. 


Delicate  Reaction  for  p-Phenetolcarhamide  (^'  Dulcine"). 
X.  Wender.     Pharm.  Post,  26,  269. 

See  under  XXIII.,  page  869. 


Volumetric  Estimation  of  Coniine  and  Nicotine  in  the 
same  Solution.  G.  Heut.  Arch.  Pharm.  1893,  231, 
376  ;  Chem.  Zeit.  Rep.  1893,  165. 

See  under  XXIII.,  page  871. 


The  Furfural  Reactions  of  the  Alkaloids.     X.  Weinder. 
Chem.  Zeit.  17,  950. 

See  under  XXIII.,  page  869. 


The  Present  Prospects  of  Ipecacuanha.     J.  Soc.  Arts.  41, 
1893,  975. 

The  advances  that  have  taken  place  in  the  price  of 
ipecacuanha  of  late  in  the  English  drug  markets — due,  it  is 
said  to  the  fact  of  the  plant  becoming  more  scarce  every 
year  in  its  Brazilian  home — is  a  matter  that  brings  to  mind 
the  attempts  made  some  28  years  ago  to  introduce  the  plant 
into  India  for  extended  cultivation.  Though  in  India  the 
ipecacuanha  has  not  made  for  itself  a  happy  home,  the 
attention  given  to  it  by  the  Indian  Government,  and  the 
valuable  assistance  rendered  by  Kew-,  have  been  felt  in 
other  parts  of  the  East,  with  the  result  that  ipecacuanha 
root  now  finds  its  way  into  the  English  market  from  Johore. 
The  history  of  the  single  plant  sent  from  Kew,  in  1866,  is 
interesting,  as  showing  what  may  result  firom  small 
beginnings.  From  the  original  plant,  which  died  in  1868, 
14  other  plants  were  propagated,  and  the  offspring  of  these 
in  about  three  years,  amounted  to  about  400  by  further 


862 


THE  JOUENAL  OF  THE  SOOIETT  OF  CHEMICAL  INDUSTRY. 


[Oct.  31, 1893. 


propagation;  and,  from  these  and  other  plants  sent  to 
India,  the  stock  increased,  in  a  very  few  years,  to  over  G,000. 
Up  to  this  period,  the  plants  had  been  propagated  by  leaf 
cuttings,  but,  as  plants  increased,  they  were  more  rapidly 
propagated  by  starting  small  portions  of  the  rhizome,  so 
that  in  a  short  time  as  many  as  63.000  plants  had  been 
raised.  Experience  has  shown  that  the  plant  can  be  easily 
propagated,  but  for  extended  and  profitable  culture,  India 
does  not  seem  suited  to  it ;  some  roots,  however,  that  were 
grown,  dried,  and  prepared  in  India  in  1876,  were  used  in 
one  of  the  Calcutta  hospitals,  and  were  proved  to  be  equal 
in  medicinal  value  to  the  best  ipecacuanha  grown  in  Brazil. 

Ten  years  later  we  find  this  valuable  plant  reported  as 
growing  in  the  Straits  Settlements  "  with  all  the  luxuriance 
of  its  native  country,  when  a  proper  situation  is  hit  upon." 
Though  at  the  date  referred  to,  namely,  1886  or  1887, 
ipecacuanha  was  brought  into  the  London  market  from 
extensive  plantations  in  Johore,  it  would  seem  not  to  have 
succeeded 'since  then  so  well  as  was  anticipated,  judging 
from  the  fact  of  the  advance  in  price  and  the  cause  to  which 
it  is  attributed,  namely,  decreased  supplj'. 

The  district  upon  "the  frontier  of  Bolivia  is  only  very 
imperfectly  explored,  the  soil  is  marshy,  and  it  is  covered 
with  tropical  forest.  Tribes  of  savages  roam  about,  and 
the  work  of  gathering  ipecacuanha  is  neither  safe  nor 
pleasant  enough  to  induce  the  lazy  half-castes,  the  only 
kind  of  labour  available,  to  undertake  it  unless  at  a  very 
high  rate  of  wages.  Ignorant  and  lazy,  these  people  never 
take  the  trouble  to  leave  enough  of  "the  plant  to  give  it  a 
chance  of  growing  again,  and  so  season  after  season  they 
have  to  go  further  afield,  taking  provision  with  them,  and 
frequently  remaining  in  the  marsh  for  weeks.  Thr  collect- 
ing goes  on  pretty  well  all  the  year  round,  and  the  root  dug 
up  is  brought  to  the  chief  settlement,  when  it  is  packed  and 
shipped  down  the  river — a  tremendous  distance — to  Buenos 
Ayres  or  Montevideo,  about  2,000  miles.  Steamers  now 
ply  on  these  rivers,  and  take  about  three  weeks  to  accorn- 
plish  the  journey  frem  the  upper  reaches  to  the  Atlantic 
port.  The  freight  is  very  high,  but  it  is  hoped  that  in  a  few 
years'  time  the  railways  which  are  being  pushed  inland,  will 
tap  this  district,  and  then  the  drug  may  be  got  again  from 
Rio,  where  it  came  from  many  years  ago  before  the  coast 
reffions  were  exhausted. 


The  Ipecacuanhas  of  English  Commerce.  E.  M.  Holmes 
(, British  Pharm.  Conference,  Nottingham,  1893).  Pharm. 
J.  1893,  209—11. 
For  some  months  past  attention  has  been  directed  to  the 
inferiority  in  character  of  recent  importations  of  ipecacuanha 
due  to  the  large  admixture  of  the  woody  stem  with  the  root. 
Conflicting  statements  have  been  published  regarding  the 
relative  proportion  of  alkaloid  present  in  the  stem  and  in 
the  root.  According  to  a  series  of  careful  analyses  recently 
made  by  Messrs.  Paul  and  Cownley  {Pharm.  Journ.,  [3], 
xxiv.,  61),  the  stem  appears  to  contain  about  one-third  less 
of  alkaloid  than  the  root.  They  have,  moreover,  shown 
that  Carthagena  ipecacuanha  also  contains  a  crystalline 
alkaloid  which  is  not  identical  with  that  obtained  from 
Brazilian  ipecacuanha.  It  seems  highly  probable  that  the 
medicinal  value  of  the  root  does  not  depend  upon  emetine 
entirely,  since  results  are  obtained  by  the  powder  that 
cannot  be  obtained  from  emetine. 

The  ipecacuanhas  of  English  commerce  may  be  divided 
into  two  sections — 

1.  Those  that  are  derived  from  the  genus  Cephdelis. 

2.  Those  that  are  derived  from  other  genera  belonging  to 
the  same  or  to  different  natural  orders. 

1.  Official  Ipecacuan'ha  {Cephdelis  Ipecacuanha, 
Rich.). — Of  this  kind  there  are  several  commercial  varieties 
or  qualities. 

A.  Brazilian  or  Rio  Ipecacuanha.  —  A  good  sample 
should  yield  about  80  per  cent,  of  bark. 

B.  Indian  Ipecacuanha. — This  is  derived  from  the  plant 
cultivated  iu  Johor  (Straits  Settlements).  It  is  imported 
from  Singapore.  It  appears  to  contain  1-7  of  (the  so- 
called)  emetine  as  against  an  average  of  1*66  per  cent,  in 


the  Brazilian  kind,  and  may  therefore  be  supposed  to  be  of 
good  quality. 

C.  Mouldy  Ipecacuanha. 

D.  Woody  Ipecacuanha. 

E.  Doctored  Ipecacuanha. — This  quality  consists  of 
inferior,  woody,  or  mouldy  ipecacuanha  that  has  been 
washed  and  dried. 

2.  Carthagexa  or  Sav axilla  Ipecacuanha  {Cephaelis 
acuminata,  Karsten). — This  kind  of  ipecacuanL„  uas 
recently  been  imported  in  increasing  quantities. 

SpuKiors  Ipecacuaxhas. 

Owing  to  the  name  "  Poaya "  being  used  in  a  generic 
sense  in  South  American  countries  for  roots  possessing 
emetic  properties,  various  drugs  bearing  this  name  are  sent 
to  this  country  by  merchants  at  intervals  of  a  few  years. 
Sometimes  these  meet  with  purchasers,  but  their  ultimate 
destination  is  involved  in  obscurity.  None  of  them  approach 
ipecacuanha  in  therapeutic  value. 

The  plants  from  which  these  Poayas  are  derived  belong 
chiefly  to  the  natural  orders  Rubiacea  and  Violacece,  and  one 
to  the  Polygalacece.  Those  which  have  been  identified  in 
English  commerce  are  three  in  number,  viz. :  (1.)  Psychotria 
emetica ;  (2.)  Richardsonia  scahra ;  and  (3.)  lonidium 
Ipecacuanha. 

A.  Black  or  Greater  Striated  Ipecacuanha 
{Psychotria  emetica,  Mutis). — A  decoction  of  the  root 
gives  evidence  of  the  presence  of  a  reducing  sugar*,  but 
not  of  starch.  According  to  F.  Ransom  it  contains  traces 
(•016  p. c.)  of  emetine,  or  of  an  alkaloid  giving  the  same 
reactions.  The  wood}"  column  is  dense,  and  not  visibly 
porous. 

B.  Lesser  Striated  Ipecacuanha  {Richardsonia 
species). — Planchon  refers  it  provisionally  to  the  genus 
Richardsonia.'f  Examined  by  E.  Ransom  it  was  found  to 
contain  0*027  of  emetine.* 

C.  Undulated  Ipecacuanha  {Richardsonia  scabra}. — 
It  has  been  stated  to  contain  emetins,  but  the  statement 
needs  confirmation. 

I       D.  (1.)  White  Ipecacuanha,  Ionidium  Ipecacuanha. 
I   — It    does    not  contain   starch    (Moeller,   "  Lehrbuch   fiir 
Pharmacognosie,"  p.  313. 

D.  (2.)  A  root,  supposed  to  be  that  of  lonidium  Ipe 
cacuanha,  entered  the  London  Market    in    1884,  and  was 

I  examined  by  Mr.  W.  Kirkby.  (Pharm.  Journ.,  [3]  xvi., 
126). 

I  E.  Faxse  Indian  Ipecacuanha. —  Some  years  ago  a 
quantity  of  a  small  root  said  to  be  imported  from  Southern 
India  was  offered  in  the  London  market  as  ipecacuanha. J 

It  should  be  remarked,  in  conclusion,  that  although  it 
is  comparatively  easy  to  identify  snj  of  the  spurious 
ipecacuanhas  by  their  microscopical  structure  and  external 
characters  as  seen  under  a  good  lens,  it  is  by  no  means 

'  so  easy  to  detect  the  presence  of  the  spurious  roots  in 
powder,  since  in  several  of  them  starch  and  acicular 
raphides  are  present,  and  the  starches  can  only  be  deter- 
mined by  careful  and  repeated  examinations  and  measure- 
ments. 


Deemetinised  Ipecacuanha.  F.  C.  .1.  Bird.  British 
Pharm.  Conference,  Nottingham,  1893.  Pharm.  J.  1893, 
211. 
In  the  course  of  discussion  on  this  paper,  Dr.  B.  H.  Paul  said 
he  had  lately  had  occasion  to  examine  some  samples  of  ipe- 
cacuanha for  the  purpose  of  ascertaining  the  amount  of  so- 
called  emetine  in  them.  At  the  outset  he  was  impressed  with 
the  defective  nature  of  most  of  the  methods  recommended  for 
the  determination  of  emetine,  and  endeavoured  in  the  first 


*  Pharm.  Journ.,  [3],  xviii.,  788. 
t  Journ.de  Pharm. .  xvi.  (1872),  p.  400  ;  xvii.,  p.  19. 
X  Pharm.  Journ.,  [3],  xviii.,  6i8.    "  PhanDacographia  Indica," 
vol.  iii.  p.  548. 
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place  to  devise  one  by  which  better  results  could  be  obtained. 
He  Imd  not  proceciled  very  far  before  it  became  evident 
that  the  alkaloid  in  ipecacuanha,  to  which  the  name  emetine 
had  been  given,  is  by  no  means  an  independent,  homogeneous 
chemical  substance,  but  consists  of  two  or  more  distinct 
alkaloids.  Knietine  is  described  as  being  a  i>crfectly 
amorphous  substance,  incapable  of  er3'Stallisation,  and  as 
generally  obtained,  either  by  means  of  chloroform  or  ether, 
from  Brazilian  ipecacuanha,  it  is  always  in  that  form  ;  a 
sohitinn  with  either  of  those  solvents  drying  up  to  a  perfectly 
transparent  varnish.  Hut  when  the  alkaloid  was  sulficiently 
purified  it  could  be  separated  into  two  portions,  one  of 
■which  was  distinctly  crystalline.  He  exhibited  a  small 
samj)le  of  these  crystals.  8o  long  as  it  was  mi.ved  with 
the  amorphous  base,  there  was  no  sign  of  crystallisation  at 
all,  but  was  the  resinous  transparent  mass  usually  met  with. 
It  was  not  until  the  separation  was  effected  to  a  considerable 
exteat,  which  was  a  tedious  matter,  accomplished  by  con- 
tinuiil  fractional  precipitation,  that  this  base  distinctly 
crystallised.  Hut  the  hydrochloride  of  the  amorphous  base 
was  a  distinctly  crystallisable  salt,  which  was  very  soluble  in 
water,  though,  it  would  crystallise  from  a  watery  solution  much 
in  the  same  way  as  hydrochloride  of  morphine.  With  regard 
to  the  amount  of  alkaloid  in  ipecacuanha,  the  fact  that  there 
were  two  distinct  substances  present  rendered  it  difficult  to 
determine  the  value  of  ipecacuanha  on  the  basis  of  the 
alkaloid  present,  until  something  was  known  of  the  thera- 
peutic action  of  the  two  different  alkaloids.  He  hoped 
before  long  to  have  worked  out  some  descriptions  of  the 
characteristics  of  ttese  two  or  three  bases  which  he  had 
already  separated,  and  to  get  them  therapeuticallj'  examined, 
so  as  to  learn  which  was  the  efficacious  medicinal  agent 
and  what  were  the  characters  belongine  to  it.  Altogether 
the  knowledge  of  the  therapeutics  of  ipecacuanha  was  verj' 
deficient,  and  this  was  well  illustrated  by  what  had  been 
written  lately  about  deemetinised  ipecacuanha.  The  reports 
from  Indian  physicians  were  in  direct  conflict  with  one 
another ;  some  saying  that  the  deemetinised  ipecacuanha 
was  no  better  than  sawdust,  and  others  that  it  was  very 
efficacious.  Mr.  Martindale  hid  been  kind  enough  to 
obtain  for  him  a  sample  of  the  so-called  deemetinised 
ipecacuanha,  supplied  by  the  German  house  referred  to  by 
Dr.  K^nthack,  and  on  submitting  it  to  analysis  he  found  it 
contained  nearly  0*5  per  cent,  of  the  alkaloid  corresponding 
to  the  ordinary  alkaloid  from  ipecacuanha.  The  difference 
between  the  root  and  the  stem  attaching  to  what  was  called 
woody  ipecacuanha  appeared  to  him  to  be  a  result  of  the 
different  relative  proportion  between  the  woody  core  and 
the  bark.  In  the  stem  of  ipecacuanha  there  was  an 
extremely  thin  bark,  the  whole  mass  almost  consisting  of 
woody  core,  whereas  in  the  true  root  there  was  a  compara- 
tively slender  woody  core  and  a  very  thick  bark.  He  had 
good  reason  to  believe  that  the  seat  of  the  alkaloid  was 
entirely  in  the  bark,  and  consequently  it  was  easy  to  under- 
stand that  woody  ipecacuanha  containing  a  large  proportion 
of  stem  would  contain  much  less  alkaloid  than  the  true 
root. 


filtrate  with  acetic  ether,  the  tannin  thus  separated  is  further 
treated  with  ethylic  ether,  and  finally  obtained  in  a  nearly 
pun-  form  in  which  it  is  readily  and  completely  soluble  in 
water. 


Acetone  as  a  Tannin  Solvent.  Trimble  and  Peacock, 
Amer.  Pharm.  Assoc.  Pharm.  J.  1893,  261. 
Tbimble  and  Peacock,  in  a  paper  read  at  a  recent  meeting 
of  the  American  Pharmaceutical  Association,  devoted 
special  uttention  to  the  use  and  value  of  acetone  as  a  solvent 
of  oak  tannins.  By  its  aid  they  extracted  from  powdered 
nutgalls  62-24  per  cent,  of  solids,  whereas  commercial  ether 
removed  59-77  per  cent.  only.  It  is  a  better  solvent  of 
tannin  than  either  alcohol  or  ether,  and  extracts  it  with  less 
admixture  of  sugar  and  other  carbohydrates.  Its  low 
boiling  point,  also,  renders  its  recoverj'  easy  and  rapid, 
without  risk  of  decomposing  the  tannin.  The  process 
recommended  as  satisfactory  is  as  follows  : — The  powdered 
oak  bark  is  moistened  with  acetone,  packed  in  a  closed 
percolator,  allowed  to  macerate  with  acetone  for  forty-eight 
hours,  and  then  percolated  until  exhausted.  A  dark  red 
or  brown  semi-solid  extract  is  left  on  distilling  off  the 
solvent.  Un  treatment  of  this  wnth  water  and  Altering, 
dilution  of  the  filtrate  with  more  water,  results  in  the  precipi- 
tation of  anhydrides,  and,  after  successive  agitations  of  the 


Vanillin  front  Cloves.     MM.   Jorissen  and  Hairs.     Bull  do 
I'AsKoc.  Beige  des  Chim.     I'barm.  J.  1893,  261. 

Tim;  authors  noting  the  similarity  in  composition  between 
vanillin  and  eugenol,  have  examined  cloves  and  the  essential 
oil  obtained  from  them  to  ascertain  whether  vanillin  was  one 
of  their  constituents.  An  ethereal  tincture  of  cloves  was 
prepared  and  treated  with  solution  of  sodium  acid  sulphite. 
This  solution,  being  separated,  was  then  treatetl  with  a 
mineral  acid  and  the  sulphurous  acid  thus  liberated  removed, 
after  which  the  mixture  was  agitated  with  ether.  This,  on 
being  separated  and  evajjorated,  left  a  residue  which  gave 
off  a  strong  odour  of  vanilla.  A  similar  crystalline  residue 
was  obtained  on  subjecting  oil  of  cloves  to  the  same  treat- 
ment. The  crystals  were  soluble  in  water,  especially  when 
warm,  also  in  alcohol  and  ether.  They  were  coloured  by 
ferric  chloride,  began  to  melt  at  7'J^,  and  sublimed  readily. 
The  yield  was  very  small,  so  that  an  extended  examination 
was  not  possible,  but  the  investigators  consider  that  the 
physical  and  chemical  characters  of  the  product,  so  far  as 
they  have  been  ascertained,  indicate  its  identity  with 
vanillin. 


Cocillann.     Pharm.  J.  1893,  262. 

This  is  the  name  given  to  aldrug  obtained  from  a  species  of 
Guarea  (Meliacese)  reputed  to  possess  expectorant  proper- 
ties {Am.  Journ.  Pharm.,  Ixii.,  178).  A  collective  study 
of  it  has  been  made  by  Drs.  Rusby,  Coblentz,  and  Wilcox, 
on  similar  lines  to  those  suggested  in  the  Pharmaceutical 
Journal  of  .July  2, 1892,  and  their  reports  appeared  in  the 
Brooklyn  Medical  Journal  for  July  last.  Only  the  thicker 
bark  from  the  trunks  and  larger  branches  of  the  trees  is 
collected.  It  yields  0-13  per  cent,  of  a  white  crystalline  body 
having  a  pecidiar  aromatic  taste,  soluble  in  ether,  chloroform 
acetic  ether,  and  glacial  acetic  acid,  but  insoluble  in  alkalis 
and,  when  heated  with  water,  melting  to  oily  globules  which 
congeal  on  cooling.  The  melting  point  of  the  compound, 
which  is  apparently  a  solid  hydrocarbon  and  requires 
further  investigation,  is  80^,  and  above  that  point  it  sublimes. 
Traces  of  alkaloid  were  indicated  by  Mayer's  reagent,  and 
a  resin  (2-36  per  cent.)  and  fixed  oil  (2-50  per  cent.)  were 
also  found,  whilst  a  glucoside  is  also  probably  present. 
The  preparations  of  the  bark  employed  in  the  clinical 
investightion  were  a  concentrated  tincture,  a  fluid  extract, 
and  a  syrup.  It  is  claimed  that,  in  diseases  of  the  respira- 
tory organs,  the  drug  is  superior  to  apomorphine,  preferable 
to  ipecacuanha,  and  safer  than  pilocarpine. 


PATENTS. 


Improvements  in  and  Apparatus  for  the  Production  of 
0.rygen  and  Nitrogen  from  Atmospheric  Air.  L.  Chap- 
man, London.  Eng.  Pat.  19,078,  October  24,  1892. 
This  improvement  in  the  potassium  manganate  and  hydrate 
process  of  separating  oxygen  from  air  consists  of  an 
apparatus  for  carrying  on  the  oxidation  and  reduction  of 
the  material  continuously  instead  of  intermittently  as 
hitherto.  Two  vertically-elongated  vessels  are  placed  side 
by  side  in  a  furnace,  and'  each  is  connected  with  the  other 
by  a  pipe  leaving  the  one  vessel  at  the  bottom,  passing  into 
the  other,  and  then  upwards  centrally  inside  it,  opening  at 
a  point  below  the  level  to  which  the  vessel  is  charged  with 
material.  Air  is  passed  through  narrow  slits  into  the 
bottom  of  one  vessel  and  steam  into  the  bottom  of  the 
other,  the  two  vessels  being  maintained  at  an  equal  pressure 
by  the  escaping  gases  passing  through  equal  columns  of 
water.  When  the  temperature  is  high  enough  to  render 
the  materials  used  sufficiently  liquid,  circulation  takes  place 
from  one  vessel  to  the  other,  peroxidised  material  passing 
down  the  central  tube  of  its  own  vessel  into  the  deoxidising 
vessel,  and  then  similarly  passing,  after  deoxidation,  into 
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the  oxidising  vessel  again.  This  cireuhation  is  accelerated 
hy  injecting  air  or  steam  into  the  pipes  connecting  the  two 
vessels.— J.  G.  W. 


Manufacture  of  Neutral  Aluminuim  Salicylate  and  of  a 
Soluble   Compound  of  the  Same.      J.  Wetter,  London. 
From  J.  D.  Kiedel,  Berlin,  Germany.     Eng.  Pat.  11,380, 
June  9,  1893. 
When  aqueous  solutions  of  aluminium  salts   are  added  to 
solutions  of  aliiali  salicylates,  in  such  proportions  that  for 
each  molecule  of  alumina  added  there  are  six  molecules  of 
sahcylic  acid  present,  a  slightly  reddish,  crystalline  precipi- 
tate is  obtained  of  neutral  aluminium  salicylate, 

AUCCoH^.OH.COO)^. 
When  this  compound  is  treated  with  ammonia,  either  in 
the  form  of  gas  or  solution,  an  ammoniated  double  salt, 
Al2(CGH4.0NH^.COO)e,  "aluminium  salicylicnm  ammo- 
niatinn,"  is  formed.  It  is  a  yellowish  white  powder  easily 
soluble  in  water.  The  inventor  claims  that  these  salts, 
and  particularly  the  soluble  ammonia  one,  combine  the 
therapeutic  effects  of  aluminium  and  salicylic  acid. 

— J.  G.  W. 


An  Improved  Process  of  Fixing  Atmospheric  Nitrogen,  and 
of  producing  Bicarbonate  and  Formiate  of  Ammonium, 
Formic  Acid  and  other  Formiates.  P.  Rogatien,  Xautes, 
France.  Eng.  Pat.  12,604,  June  27,  1893. 
If  a  mixture  of  moist  nitrogen  and  hydrogen  be  passed  over 
slightly  heated  porous,  absorbent  bodies,  such  as  pumice- 
stone,  charcoal,  &c,  ammonia  is  produced.  If  carbonic 
anhydride  be  added  to  this  mixture  of  gases,  ammonium 
bicarbonate  and  formate  are  formed,  or  ammonium  formate 
only  if  carbon  monoxide  be  added  instead.  In  the  pre- 
paration of  these  two  salts  the  temperature  of  the  absorbent 
material  must  be  only  slightly  raised.  Water-gas  is  used 
to  supply  the  hydrogen  and  either  the  carbon  mon-  or 
di-oxide,  and  "  Ebelmen  "  gas  to  supply  the  nitrogen,  and 
either  carbon  mon-  or  di-oxide,  according  to  the  method  of 
their  manufacture.  The  ammonium  formate  yielded  is 
distilled  with  milkofHme  and  the  calcium  formate  employed 
for  the  production  of  formic  acid. — J.  G.  W. 


Production  of  a  Diamidophenolester  and  its  Acid  Deri- 
vatives. P.  Monnet,  Lyons,  France,  and  M.  C.  Traub, 
Basel,  S^vitzerland.  Eng.  Pat.  12,928,  July  1,  1893. 
When  a-dinitrophenetol,  in  alcoholic  solution,  is  reduced 
by  any  suitable  reducing  agent,  preferably  by  tin  and 
hydrochloric  acid,  and  the  tin  removed  by  hydrogen  sulphide, 
diamidophenetol  hydrochloride  is  obtained,  from  which  the 
base,  a-diamidophenetol,  C6H3v;NH2).2.0.C2H5,  is  prepared 
by  decomposing  with  alkalis  and  extracting  with  ether.  It 
is  a  colourless  liquid  readily  decomposing  in  the  air  or  on 
heating,  but  forming  permanent  salts  with  acids.  It  yields 
acid  derivatives  with  organic  acids  or  their  chlorides, 
the  diacetyl  derivative  being  a  white  crystalline  body, 
readily  soluble  in  hot  water  and  melting  at  193°  C. 

—J.  G.  W, 


XXI.-PHOTOaEAPHIC  MATEEIALS   AND 
PROCESSES. 

Action  of    Sodium     Sulphite   on    Salts   of   Amidophenol. 

New  Method  for  obtaining   Amidophenols   in   the  Free 

State.     A.  Lumiere   and   A.   Seyewetz.     Comptes  rend. 

116, 1202—1205. 

Owing  to  the  ease  with  which  free  amidophenols  become 

oxidised  when  liberated  from  their  salts  by  means  of  alkali 

or  alkaline  carbonates,  it  is  difficult  to  obtain  them  in  a  state 

of  purity.     It  was  found  that  the  conipouuds  maybe  readily 


isolated  by  means  of  sodium  sulphite,  provided  that  the  base 
is  but  slightly  soluble  in  aqueous  sodium  sulphite,  and  that 
its  basicity  is  weak  enough  to  prevent  its  union  with 
sulphurous  acid.  In  this  manner  paramidophenol  and 
1  •  2  •  4-diamido])henol  were  separated  from  their  hydro- 
chlorides. In  the  case  of  the  latter  compound  a  saturated 
solution  of  sulphite,  containing  some  undissolved  crystals, 
has  to  be  employed.  The  pure  base  melts  at  78° — 80" 
with  decompositiou,  is  rather  readily  soluble  in  water, 
alcohol  and  acetone,  sparingly  soluble  in  ether,  benzene, 
and  chloroform,  readily  soluble  in  acids  and  alkalis.  All 
the  solutions  become  brown  when  exposed  to  air  ;  the  aqueous 
solutions  when  treated  with  potash  or  soda  becomes  red, 
with  ammonia  it  acquires  an  indigo  blue  colour. 

Triamidophenol  could  not  be  isolated  in  this  manner,  as 
it  fields  a  stable  sulphite.  This  forms  white  spangles  which 
melt  at  120° — 121°  with  liberation  of  sulphurous  anhydride. 
It  dissolves  iu  acids  at  30° — 40°  with  liberation  of  sulphurous 
acid,  and  in  cold  solutions  of  the  alkalis.  The  aqueous 
solutions  behave  towards  potash,  soda,  and  ammonia,  like 
diamidophenol. 

These  compounds  have  recently  acquired  importance  as 
photographic  developers. — N.  H.  J.  M. 


Gelatinous  Silver  Cyanide.     Lee.  K.  Frankel.     Journ. 
Franldin  Inst.,  136,  157. 

See  under  Analyt.  and  Scie7it.  IVofes,  page  872. 


XXIL— EXPLOSIVES.  MATCHES,  Etc. 

Notes  on  some  New  E.vplosives.     A.  Berg  and  L.  Cari- 
Mantrand.     Monit.  Scient.  1893,  271. 

A  MIXTURE  of  equal  parts  of  barium  hypophosphite  and 
potassium  chlorate,  previously  separately  powdered  and 
dried  at  100°  C,  possesses  interesting  explosive  properties. 
In  the  open  air  it  burns  with  great  rapidity  producing  a 
feeble  report ;  but  when  at  all  confined,  as  for  instance  in  a 
screw  of  paper,  a  sharp  detonation  results.  An  electric 
spark  readily  fires  the  mixture  ;  and  it  is  moreover  very 
sensitive  to  shocks  and  friction,  so  that  great  care  must  be 
observed  in  its  preparation.  The  following  experiments 
exhibit  the  great  rending  properties  of  the  compound : — 
A  cork  loosely  placed  on  1  — 2  decigrms.  of  the  powder,  was 
by  the  explosion  of  the  latter,  torn  to  pieces.  A  small 
portion  of  the  powder  contained  in  a  closed  glass  tube  was 
plunged  into  an  earthen  vessel  containing  water  (20  litres) 
and  fired  by  an  electric  spark.  As  a  result  the  vessel  was 
shattered,  and  the  water  projected  to  a  considerable 
height,  &c. 

A  mixture  of  the  explosive  with  magnesium  powder  burns 
very  rapidly  and  with  dazzling  brilliancy  ;  and  as  no  special 
contrivance  is  needed  for  its  combustion  it  might  be 
emploj-ed  as  a  flash-light  for  photographic  purposes.  As 
the  powder  is  so  readily  fired  by  an  electric  spark,  it  might 
advantageously  replace  mercuric  fulminate.  It  is  much 
cheaper  than  the  latter  and  its  two  components,  which  need 
be  mixed  only  when  required,  are  perfectly  harmless  when 
separate. 

A  mixture  of  syrupy  sodium  hypophosphite  and 
powdered  sodium  chlorate  in  some  respects  resembles  nitro- 
glycerol.  A  drop  when  heated  on  metal  foil  liquefies,  boils, 
and  finally  when  quite  dry,  explodes  with  great  violence, 
generally  perforating  or  deeply  indenting  the  foil.  Trials 
with  other  hypophosphites  did  not  yield  good  results. 

— H.  T.  P. 

PATENT8. 

Improvements  in  the  Mamifacture   of  Kieselguhr-dynamite. 

E.  Griine,  Unterlliso,  Hanover.     Eng.  Pat.   16,116,  Nov. 

23, 1887. 
This  is  an  invention  for  obviating  the  violent  and  dangerous 
expulsion  of  nitro-glycerin  which  takes  place  when  ordinary 
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kieselpuhr-dyniiinitc  comeH  in  contact  with  water.  It 
consists  in,  either  intimately  mixinp  the  kieselguhr — before 
treatment  with  nitro-glycerin — with  vefjetable  or  animal 
carbon,  or  in  mixinij  it  with  orpmif,  matter  and  then 
carbonisin','',  eitlier  in  the  i)reseiioc  or  absence  of  air.  It  is 
claimed  that  these  prodncts  have  as  fjrcat  an  absorptive 
power  as  kieseljiuhr,  and  that  dynamite  prepared  with  them, 
resists  entirely  the  expelling  action  of  water. — J.  G.  W. 


XXIII.-ANALYTICAL  CHEMISTRY. 

APPAIiArUS,  ETC. 

Application     of    Liquid      Carbonic    Anhydride    for    the 

Manufacture  of  Mectirial  Thermometers  for  Measuring 

High   Temperatures.     A.    Mahlke.     Zeit.   f.  Instrumen- 

tenkuude.  1892,  12,  402. 

The   construction    of   mercurial    thermometers    of   special 

"  Jenna"  glass,  capable  of  measuring  temperatures  as  high 

as  550"  C,  has  been  accomplished  by  introducing  nitrogen 

under  a  pressure  of  17 — 18  atmospheres  into  the  capillary, 

and  thus    the   mercury   is    prevented   from   boiling.     The 

filling   of   the   instruments    under  so    high    a   pressure    is, 

however,  attended  with  many  difficulties,  and  the  taps  and 

connections  are  only  rendered  secure  from  leakage  by  very 

special  precautions. 

The  matter  is  considerably  simplified,  however,  by  filling 
tlie  capillary  with  liquid  carbonic  anhydride.  This  liquid 
has  a  pressure  at  the  ordinary  temperature  amounting  to 
50 — 60  atmospheres,  and  this  pressure  must  be  reduced  to 
17 — 20  atmospheres  by  interposing  a  receiver.  Commercial 
liquid  carbonic  anhydride  must  be  freed  from  moisture  before 
introducing  it  into  the  thermometers. — A.  R.  L. 


Demonstration  of  Processes  of  Manufacturing  Chemistry  by 
means  of  Hempel's  Furnace.  E.  Liipke.  Zeits.  physik. 
u.  Ci{em.  Uuterr.  1893,  6,  176  ;  Chem.  Eep.  1893,  17, 
185—186. 

(1.)  Preparatiox  of  wood  charcoal  in  a  condition  for 
demonstrating  its  absorptive  powers  can  be  eflected  by 
heating  1  cm.  cubes  of  box-wood  in  a  crucible  with  a  clay- 
luted  lid  for  half  an  hour  in  the  furnace  arranged  for 
a  non-oxidising  atmosphere. 

(2.)  Lime-burning  can  be  shown  by  heating  10  grms. 
of  coarsely-powdered  marble  for  about  15  minutes,  at  the 
end  of  which  time  its  loss  of  weight  approaches  the 
theoretical  limit  (4 '4  grms.). 

(3.)  The  preparation  of  black  ash  can  be  demonstrated 
by  heating  a  mixture  of  13  parts  of  sodium  sulphate, 
9  pans  of  precipitated  calcium  carbonate,  and  2  parts  of 
powdered  wood  charcoal  for  20  minutes,  at  the  end  of 
which  time  ihe  crude  soda  can  be  extracted  with  water. 

(4.)  In  showing  the  formation  of  water  glass,  caustic 
soda  is  preferable  to  sodium  carbonate,  as  frothing  is  thereby 
avoided.  4  grms.  of  caustic  soda  are  fused  in  a  porcelain 
crucible  and  small  quantities  of  sand  added  from  time  to 
time,  the  operation  being  complete  in  about  a  quarter  of  an 
hour.  The  melt  can  be  extracted  with  water  and  the 
presence  of  soluble  silica  proved. 

(5.)  The  author  has  not  succeeded  in  making  a  genuine 
soda-lime  glass  in  Hempel's  furnace.  A  product  of  past}' 
consistency,  which  could  be  dra'wn  into  threads,  was 
obtained  by  heating  a  mixture  of  4  grms.  of  sand,  4'5  grms. 
of  red  lead,  and  1'3  grms.  of  caustic  potash  for  half  an 
hour.  A  mixture  of  2  grms.  of  caustic  potash,  4  grms.  of 
red  lead,  4  grms.  of  silica,  and  2  grms.  of  boras,  with  or 
without  ^  grm.  of  cobalt  oxide,  was  somewhat  more  fluid. 
A  perfectly  fluid  mass  can  be  obtained  by  heating  a 
mixture  of  2  gtms.  of  sand  and  15  grms.  of  red  lead  for 
half  an  hour. 

(6.)  Sodium  stannate  can  be  prepared  by  roasting  and 
finely  powdering  6  grms.  of  tin  ore  and  fusing  it  with 
4  grms.  of  caustic  soda  for  15  minutes. 


(7.)  2  grms.  of  finely-powdered  chrome  iron  ore  ignited 
for  half  an  hour  with  G  grms.  of  a  mixture  of  equal  parts 
potassium  carbonate  and  potassium  nitrate,  yield  potassium 
ehromate. 

(8.)  Sodium  aliinn'nate  can  be  prepared  by  beating 
3  grms.  of  finely-jKjwdend  bauxite  with  12  grms.  of  sodium 
carbonate  for  half  an  hour. 

(9.)  The  formation  of  brass  by  alloying  copper  and  zinc 
can  be  shown  by  preparing  a  'mixture  of  100  grms.  of 
powdered  zinc  and  40  grms.  of  powdered  charcoal  moistened 
with  water,  moulded  into  pieces  the  size  of  peas,  and  dried, 
and  heating  U  grms.  of  this  mixture  with  G  grms.  of  copper 
filings.  The  heating  is  conducted  in  a  closed  crucible,  and 
after  half  an  hour  a  button  of  brass  can  be  poured  out. 

Many  other  technical  processes  can  be  demonstrated  by 
means  of  Hempel's  furnace  in  a  maimer  analogous  to  that 
adopted  in  practice. — 15.  li. 


A  Portable  Holder  for  Sulphur  Trioxide,  serving  also  for 
Distillation  in  the  Laboratory.  C.  Hensgen.  Chem.  Zeit. 
1893,  395. 

SuLPHua  trioxide,  although  a  valuable  reagent,  is  seldom 
employed  in  research  laboratories,  because  of  the  difiieulties 
attending  its  transport  and  manipulation.     As  usually  sent 


out  in  sealed  glass  vessels  or  tins,  it  is  impossible  to  remove 
a  portion  of  the  contents  \vithout  serious  loss,  inconvenience, 
and  risk.  The  apparatus  shown  in  the  accompanying 
drawing  is  intended  to  overcome  these  difiieulties.  It  is 
constructed  entirely  of  cast  iron  (thickness  of  wall,  12 — 15 
mm.),  and   during   transport  the   opening   in  the  neck  is 

Fig.  2. 


closed  by  a  ^\asher  (of  asbestos  and  lead  sheeting)  clamped 
between  the  cover  and  the  head  of  the  bottle.  The  sulphur 
trioxide  is  removed  from  the  bottle  by  distillation,  for 
which  purpose  a  bent  glass  tube  D  is  inserted  in  the 
aperture  (12  mm.  diameter)  of  the  bottle,  air-tight  connec- 
tion being  secured  by  an  asbestos  ring,  fitting  round  the 
glass  tube  and  wedged  into  the  bevelled  cavity  between  the 
cover  and  the  top  of  the  bottle.  The  lid  (Fig.  1  F'  and 
Fig.  2)  instead  of  bolt-holes,  has  two  siits  S,  which 
arrangement  makes  adjustment  of  the  lid  easy. — H.  T.  P. 
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Simple  Appliances  for  Testing  the  Consistency  of  Semi- 
solids, with  Note  on  a  New  Method  of  Examining 
Butter.  C.  E.  Sohn.  Analyst,  18,  1893,  218—221. 
Various  means  have  been  suggested  for  testing  the  con- 
sistency of  semi-fluid  substances,  such  as  paints,  varnishes, 
gelatinous  bodies,  &c.  Legler  (Chem.  Zeit.  8,  1857) 
described  an  appliance  for  measuring  the  consistency  of  the 
elaidin  obtained  from  olive  oil  by  the  degree  to  which  a  rod 
sank  into  the  mass  in  a  given  time  ;  and  Kissling's  appa- 
ratus (this  Journal,  1891,"5.55)  for  testing  railway  greases 
and  glue  is  based  on  the  same  principle. 

The  author  describes  three  forms  of  apparatus  for  con- 
sistency tests  which  he  employs. 

1.  A  modification  of  Kissling's  device.  Instead  of  rods 
(if  fixed  weight,  a  rod  is  emploj^ed  which  may  be  loaded  to 
any  desired  extent  by  slipping  perforated  weights  over  the 
upper  end. 

2.  This  form  may  be  used  when  the  fluidity  of  the 
substance  is  too  great  for  form  1.  The  time  is  observed  in 
which  a  plummet,  suspended  by  a  thread  passing  over  a 
pulley,  sinks  to  a  given  depth  in  the  material.  The  plummet 
is  counterbalanced  by  a  scale  pan  and  weights  at  tiie  other 
end  of  the  thread. 

.3.  This  form  is  also  restricted  to  fairly  fluid  substances. 
The  time  is  noted  in  which  a  disc  or  pan  rises  in  the 
material  through  a  given  height,  when  pulled  up  by  a 
thread  variously  weighted  passing  over  a  pulley. 

In  view  of  the  great  diversity  of  substances  it  may  be 
required  to  test  by  these  appliances  it  is  impossible  to  give 
any  dimensions  and  weights  that  shall  be  universally  ap- 
plicable. In  the  case  of  form  No.  1  the  author  employs  brass 
rods,  5  mm.  in  diameter,  and  300  mm.  in  length,  weighing 
25  grms.,  the  added  weights  being  5 — 250  grms.,  according 
to  circumstances.  In  selecting  the  weights  to  be  used,  the 
best  results  are  obtained  when  the  material  is  penetrated 
comparatively  quickly — in  20 — 100  seconds.  Accuracy  is 
not  increased  by  diminishing  the  weights,  so  as  to  increase 
the  time.  "  The  following  rules  must  be  carefully  observed : — 

"  1.  The  rod  must  descend  in  an  absolutely  perpendicular 
direction. 

"  2.  It  must  sHde  in  its  bearing  with  the  least  possible 
friction. 

"  8.  Conditions  of  temperature  must  be  constant. 

"  4.  Vessels  of  one  diameter  must  be  used,  to  contain  the 
substance  under  examination, 

"  5.  The  rod  must  enter  the  centre  of  the  vessel,  or  at  a 
fixed  distance  from  the  circumference. 

"  6.  The  same  depth  of  material  must  alwa^'s  be  used. 

"  7.  The  material  must  be  allowed  to  rest  a  certain  fixed 
time  before  examination." 

Finally,  the  author  describes  Brulle's  method  of  detecting 
margarin  in  butter,  which  is  based  on  the  remarkable 
difference  in  consistency  exhibited  by  the  elaidins  produced 
from  margarin  and  pure  butter  respectively.  (For  details, 
see  this  Journal,  1893,  717— 718.)— H.  T.  P. 


Handy  Electromotors  for  Chemical  Laboratories.     Karl 
Elbs.     Chem.  Zeit.  17,  66,  97—98. 

On  account  of  the  practical  inconveniences  generally 
attending  the  use  of  primary  batteries  (e.gr.,  ^Meidinger's, 
Bunsen's,  bichromate,  &c.),  and  the  difficulties  often  ex- 
perienced in  charging  accumulators  in  chemical  laboratories 
by  means  of  small  dynamos,  it  is  recommended  to  employ 
small  storage  cells  of  the  German  post  office  type,  charged 
as  required  by  Giilcher  thermo-batteries,  which  yield  an 
E.M.F.  of  3  •  8  to  4  •  3  volts  according  to  the  gas  supply,  at  a 
cost  of  about  3  pf.  per  170 — 180  litres  used  duriiig  an 
hour's  working,  little  or  no  attention  during  charging  being 
requisite. — C.  E.  A.  W. 


INORGANIC  CHEMISTRY.—  QUALITATIVE. 

New  Method  for  the  Separation  of  Metals  precipitated  by 
Sulphuretted  Hydrogen  in  Acid  Solution.  W.  Antoni 
and  L.  Niccoli.     Gazz.  chim.  ital.  1892,  22,  245. 

The  author's  method  is  as  follows  :  — The  mixture  of  sid- 
phides  precipitated  in  acid  solution,  carefully  washed  with 
a  solution  of  sulphuretted  hydrogen  (silver,  lead,  and 
mercurous  compounds  having  been  previouslj"  precipitated 
by  hydrochloric  acid),  is  boiled  with  dilute  hydrochkiric 
acid  of  sp.  gr.  I'll,  access  of  air  (which  oxidises  the 
copper  sulphide)  being  avoided  by  the  insertion  into  the 
flask  of  a  plug  of  cotton  wool.  The  sulphides  of  antimony, 
tin,  bismuth,  cadmium,  and  lead  are  dissolved  by  this 
means  (first  sub-group).  The  solution  is  decanted  from 
the  insoluble  matter,  which  is  then  treated  a  second  time 
with  dilute  hydrochloric  acid  as  before;  the  combined 
solutions  are  then  placed  aside. 

The  insoluble  portion  is  washed  first  with  cold  and  then 
with  boiling  water  until  the  washings  are  no  longer  rendered 
opalescent  by  silver  nitrate.  Lead  chloride  is  dissolved  by 
this  treatment,  and  may  be  detected  in  the  filtrate  as 
chromate.  The  insoluble  portion  is  now  heated  to  incipient 
boiling  with  nitric  acid  of  sp.  gr.  1  •  12  in  order  to  dissolve 
arsenic  and  copper  sulphides  (second  sub-group) 

The  liquid  is  decanted  and  the  insoluble  residue,  contain- 
ing mercury,  gold,  and  platinum  (third  sub-group),  washed 
and  dried. 

The  solution  of  the  metals  of  the  first  sub-group,  is 
evaporated  to  dryness,  and  the  residue,  after  addition  of  a 
few  drops  of  ammonia,  treated  with  ammonium  sulphides 
to  separate  the  sulphides  of  antimony  and  tin  from  bismuth, 
cadmium,  and  lead  sulphides.  The  other  separations  need 
no  further  explanation. — A.  R.  L. 


INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

The  Importance  of  Electro-motive  Force  for  the  Electrolytic 
Separation  of  Metals.  H.  Freudenberg.  Zeits.  physikal. 
Chem.  1893, 12,  97. 

See  under  XI.,  page  846. 


Note  on  the  Estimation  of  Chlorine  in  Water.     T.  Fairley. 
Analyst  18,  1893,  222. 

The  chlorine  in  a  mineral  water  from  Harrogate  was 
determined  in  three  ways  :  (1)  graviraetrically,  as  silver 
chloride ;  (2)  volumetrically,  by  titration  with  decinormal 
silver  nitrate,  using  potassium  chromate  as  an  indicator ; 
(3)  as  under  2,  the  water  being  previously  concentrated  to 
one-tenth.  The  chlorine  found  iu  grains  per  gallon  was : 
(i.)  1-34;  (ii.)  1-66;  (iii.)  1-44.  The  author  ascribes  the 
above  discrepancies  to  the  presence  in  the  water  of  alkaline 
silicates,  which,  Le  finds,  interfere  with  the  accuracy  of 
Mohr's  process,  even  when  existing  in  only  small  amount. 
No  other  substance  likely  to  interfere  with  the  process  of 
titration  was  discovered  in  the  water. — H.  T.  P. 


Reduction  of  Ferric  Salts  ;  Dissolution  of  Anhydrous 
Ferric  Oxide.  L.  Storch.  Ber.  d.  osterr.  Ges.  z.  Forder. 
d.  Chem.  Ind.  1893,  15,  9. 
The  author  concludes  from  his  experiments  that  the 
reduction  of  ferric  salts  for  the  estimation  of  iron  by 
permanganate,  is  best  effected  by  metallic  copper.  When 
a  solution  of  ferric  salt  is  warmed  with  copper  turnings 
previoush'  washed  with  alcoholic  ether  and  then  with  water, 
the  yellow  colour  changes  to  j'ellowish-green  and  thence  to 
blue.  Before  titration  the  solution  is  diluted  until  its  colour 
is  hardly  perceptible.  With  the  end-reaction  the  colour 
changes  from  greenish-blue  to  violet. 

Ignited  ferric  oxide  is  generally  rendered  soluble  by 
fusion  with  potassium  bisulphate.  The  author  employs 
sulphuric  acid  of  40  per  cent,  strength  for  this  purpose. 
About  0-4  grm.  of  the  oxide  is  gently  heated  for  halJE  an 
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hour  with  20  cc.  of  this  acid.  After  solution  the  reduction  is 
performed  in  the  same  flask.  It  is  ncit  necessary  to  employ 
80  concentrated  an  acid  [sulphuric  acid,  8  jtarts ;  water, 
3  parts]  as  j)rescribed  by  Mitscherlich,  to  render  silicates 
soluble.— A.  K.  L. 


Kafimntion  of  MaiKjdiiexe  Oxideti  by  Means  of  Hijdro'jen 
Peroxide.    A.  Carnot.  Comptes.  rend   116,  129.';— 1297. 

HvDKOcEN  peroxide  decomposes  with  effervescence  in  con- 
tact with  manganese  dioxide,  a  small  amount  of  manganese 
dioxide  being  able  to  decompose  an  indefinite  quantity  of 
hydrogen  peroxide.  If,  however,  sufficient  acid  is  present 
to  combine  with  the  manganese,  both  oxides  eliminate  half 
their  oxygen,  thus:  — 

MnO,  +  II2O.:  +  211X03  =  Mn  (NO3)  +  2H;0  +  O;. 
Very  weak  sulphuric  or  nitric  acids  and  acetic  acid  may  be 
employed.  The  following  method,  based  on  the  above 
reaction,  was  found  to  be  suitable  for  the  estimation  of 
displaceable  oxygen  in  the  higher  oxides  of  manganese.  A 
flask  of  150  cc.  capacity  is  fitted  with  a  double-bored  cork, 
the  one  hole  being  for  the  insertion  of  a  small  separating 
funnel,  the  other  for  the  delivery  tube.  This  is  bent  four 
times,  and  its  upper  end  reaches  to  the  top  of  a  gas  measuring 
tube  of  300  cc.  capacity.  1  grm,  of  finely -powdered  oxide, 
30  cc.  of  water,  and  20  cc.  of  nitric  acid  are  put  into  the 
flask,  which  is  left  open  until  all  the  carbonic  acid  (if  any) 
is  liberated.  The  cork  is  then  fitted  to  the  flask,  and  the 
measuring  tube  filled  with  water,  as  well  as  the  delivery 
tube  to  the  point  where  it  leaves  the  water  in  the  trough. 
20  cc.  of  10  vol.  hydrogen  peroxide  are  then  put  into  the 
funnel,  from  which  it  is  gradually  let  into  the  flask,  which 
is  shaken  from  time  to  time.  When  the  evolution  of 
oxygen  ceases,  the  measuring  tube  is  lowered  in  the  water 
until  the  water-level  inside  and  outside  correspond  ;  the 
volume  of  gas  is  then  read  off.  The  following  formula  — 
used  in  calculating  the  results  : — 

;,  =  |V^x  1-4298    X    iig'    X    ^^^,^ 

V  is  the  volume  read  off  ;  v  the  volume  of  gas  conta'ned  in 
that  part  of  the  delivery  tube  which  was  filled  with  water  at 
the  commencement  of  the  experiment ;  t  and  H  are  the 
temperature  and  atmospheric  pressure  ;  h  is  the  tension  of 
the  aqueous  vapour. 

The  method  is  simple  and  quick,  and  gives  very  satis- 
factory results,  the  error  being  less  than  0-001  grm.  with 
1  grm.  of  mineral. — N.  H.  .J.  M. 


Phenolphthalein  and  Methyl-orange  as  Indicators.     M.  B. 
Breed.     Jour.  Franklin  Inst.  135,  312—316. 

In  standardising  hydrochloric  acid  the  author  observed 
that  20  cc.  of  standard  hydrochloric  acid  and  methyl-orange 
required  19*443  cc.  of  alkali  for  neutralisation,  whilst  with 
phenolphthalein  19  "765  cc.  of  alkali  solution  were  consumed 
in  cold  or  boiling  solutions.  In  reversing  the  operation 
and  titrating  the  alkali  with  acid,  the  pink  colour  of  the 
phenolphthalein  gradually  reappeared  after  prolonged 
boiling  until  the  quantity  of  acid  used  equalled  that  used 
with  methyl-orange.  The  discrepancy  in  the  two  experi- 
ments is  ascribed  to  the  presence  of  carbonic  acid,  for  acid 
potassium  carbonate,  which  would  be  formed  during  titration, 
is  neutral  to  phenolphthalein  but  alkaline  to  methyl-orange. 
It  is  therefore  not  considered  safe  to  use  phenolphthalein 
unless  the  solutions  are  free  from  carbonic  acid — a  matter 
of  embarrassment  in  the  case  of  standard  caustic  solutions, 
^lethyl-orange,  as  not  being  affected  by  carbonic  acid,  is  as 
an  indicator  strongly  recommended.  In  the  subsequent 
discussion  E.  S.  Kleiner  pointed  out  that  the  red  colour  of 
an  alkaline  solution  of  phenolphthalein  may  be  discharged 
by  shaking  with  air  or  by  simply  breathing  upon  the 
solution — as  indicated  by  Warder.  Otherwise  Breed's 
results  agree  with  E.  T.  Thomson's  (Chemical  News,  47, 
123,  135,  &c. ;  see  also  this  Journal,  1889,  252  et  seq.). 

— H.  A. 


Titration  of  Alkaline  Liquids  containiny  Chlorine. 
C.  nimann.  Chem.  Zeit,  1893,  17,  1208—1209. 
I.v  electrolytic  processes  it  is  frequently  necessary  to  deter- 
mine the  alkalinity  of  liquors  which  contain  chlorine  or 
hypochlorites.  When  it  has  to  be  ascertained  what  per- 
centage of  alkali  capable  of  absorbing  CO^,  is  present  in  a 
solution  containing  sodium  chloride,  hydrate,  hypochlorite, 
and  chlorate,  ordinary  methods  are  useless;  indicators  are 
destroyed ;  hydrochloric  acid  liberates  chlorine  by  acting 
on  hypochlorous  acid  ;  sulphuric  acid  evolves  hydrochloric 
acid  by  its  action  on  sodium  chloride,  and  nitric  acid  and 
oxalic  acid  are  also  unavailable. 

In  such  cases  the  author  uses  succinic  acid  in  the 
following  manner.  A  measured  quantity  of  the  liquor  is 
treated  with  excess  of  standard  succinic  acid  and  heated 
until  the  smell  of  hjpochlorous  acid  has  ceased,  when  the 
resulting  li(iuid  is  titrated  back  with  caustic  soda.  Succinic 
acid  i.s  not  volatile  and  is  capable  of  liberating  (  O^  and 
hypochlorous  acid,  but  not  hydrochloric  acid ;  it  is  not 
oxidised  or  chlorinated  under  the  condition  obtaining  in 
electrol3-sed  liquors. 

A  full  investigation  has  not  yet  been  made  of  the 
capabilities  of  the  method,  but  the  following  example  is 
quoted  : — Chlorine  was  led  for  a  short  time  into  a  solution 
containing  22-8  grms.  of  sodium  carbonate  per  litre.  5  cc. 
of  this  solution  boiled  with  15  cc.  of  succinic  acid  solution 
(of  which  1  cc.  was  equivalent  to  0-01  grm.  of  NaX'Oj) 
until  the  solution  had  no  further  smell  of  hypochlorous 
acid,  and  titrated  back  with  caustic  soda  solution 
(1  cc.  =  0-01  grm.  Xa-^CO;;),  using  phenolphthalein  as  an 
indicator,  required  4- 9  cc.  of  the  alkali.  This  corresponds  to 
a  strength  of  the  sodium  carbonate  solution  after  treatment 
with  chlorine  of  20-2  grms.  per  litre  in  place  of  the  original 
value,  22-8  grms.  A  check  analysis  was  made  by  esti- 
mating the  oxidising  power  of  the  solution  on  a  ferrous  salt, 
and  gave  the  result  20*7  grms.  of  residual  Xa2C03  per  litre. 

— B.  B. 

The  Commercial  Method  of  Estimating  Boric  Acid  in  Boro- 
natrocalcites.  G.  A.  le  Roy.  Chem.  Repert.  17,  163—164. 

The  method  is  based  on  the  use  of  two  indicators : 
Orange  III.  Poirrier  (dimeth^lamido-azo-benzene  ammo- 
nium sulphonate)  and  Orange  II.  Poirrier  (i8-naphtholazo- 
benzene  sodium  sulphonate),  the  former  of  which  is  not 
influenced  by  boric  acid. 

2  -  5 — 5  grms.  of  finely-ground  mineral  are  heated  with  a 
few  cc.  of  sulphuric  acid  diluted  with  an  equal  volume  of 
water  and  with  some  hydrochloric  ncid  in  a  flask  pro^•ided 
with  an  inverted  condenser.  The  thoroughly  decomposed 
mass  is  allowed  to  cool,  filtered  from  the  silica  and  alumina, 
which  are  washed  with  cold  acidified  water,  the  filtrate 
neutralised  with  sodium  hydrate,  boiled,  and  filtered  from 
the  iron  and  the  alumina.  The  filtrate  is  now  boiled  with 
excess  of  hj^drochloric  acid  to  expel  carbonic  acid,  cooled 
down,  and  the  liquid  made  up  to  a  known  volume.  All 
boric  acid  is  now  present  in  the  free  state. 

20  cc.  of  this  solution  are  now  titrated  with  standard 
alkali  and  Orange  III.  (Poirrier)  until  the  shade  produced 
corresponds  to  the  yellowish-red  colour  caused  by  the  same 
number  of  drops  of  Orange  III.  in  20  cc.  water.  The  cc.'s 
of  alkali  consumed,  indicate  the  free  hydrochloric  acid 
present. 

Another  volume  of  20  cc.  of  solution  is  titrated  with 
Orange  II.  until  the  colour  changes  into  dark  red.  The 
difference  of  the  two  titrations  indicates  the  boric  acid 
present.  The  standard  alkali  must  be  free  from  carbonates, 
silicates,  or  aluminates,  and  cannot  be  replaced  by  caustic 
potash  or  ammonia.  The  presence  of  considerable  quantities 
of  sulphates,  nitrates,  ammonium  salts,  or  of  an  atmosphere 
of  carbonic  acid,  should  be  avoided. — H.  A. 


The   Determination    of   Chromium    in    Ferro-Chromium. 

J.  Spiiller  and  S.  Kalman.     Chem.  Zeit.  1893, 17,  1207 — 

1208. 
The  authors  have  already  pointed  out  (Chem.  Zeit.  1893, 17, 
880),  that  chromium  can  be  determined  in  ferro-chromium 
by    the    aid    of    a   mixture   of  caustic   soda   and  sodium 
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peroxide  as  a  flux.  Further  experiments  with  two 
samples  of  ferro-chromium — one  40  per  cent.,  the  other 
60  per  cent. — have  led  to  the  adoption  of  the  following 
method: — 0'35  {i^rni.  of  the  finely-powdered  sample  first 
sifted  throuj^h  linen  and  then  rubbed  down  in  an  agate 
mortar,  is  mixed  with  4  grms.  of  sodium  peroxide  and 
8  grms.  of  caustic  soda  and  heated  in  a  silver  [dish  over  a 
slightly  smoky  flame.  The  temperature  is  gradually  raised 
so  that  at  the  end  of  five  minutes  the  edge  of  the  mixture 
begins  to  fuse,  and  after  a  further  period  of  10  minutes 
the  whole  mass  has  become  liquid.  The  heating  is 
continued  for  half  an  hour  over  the  slightly  smoky  flame 
until  the  bottom  of  the  dish  is  covered  with  soot.  During 
the  last  quarter  of  an  hour  the  melt  is  stirred  with  a  silver 
spatula.  The  attack  of  the  ferro-chromium  is  then  complete 
if  the  heating  has  been  conducted  as  described  and  the 
sample  has  been  powdered  sufliciently  fine.  The  basiu  with 
its  contents  is  allowed  to  cool  to  40^ — 50°  C,  freed  from 
soot,  and  digested,  in  a  large  hemispherical  porcelain  dish, 
with  hot  water.  The  dish  is  then  removed  and  rinsed  into 
the  basin.  The  loss  in  weight  of  a  silver  dish  weighing  about 
3S  grms.  may  be  as  much  as  0"04— 0"05  grm.  for  a  single 
fusion.  The  aqueous  extract  of  the  melt  contains  sodium 
manganate  and  ferrate  as  well  as  chromate.  Only  traces  of 
sodium  peroxide  remain,  as  the  bulk  is  decomposed  during 
solution.  Sodium  manganate  and  ferrate  are  removed  by 
the  addition  of  successive  small  quantities  of  sodium 
peroxide,  which  reduces  these  salts,  itself  undergoing 
simultaneous  reduction.  A  quantity  of  0"3 — 0'6grm.  is 
usual)}-  requisite,  and  any  excess  that  may  be  added  is  got 
rid  of  either  by  allowing  the  solution  to  stand  while  being 
kept  warm  for  some  hours  or  preferably  by  passing  CO.;  into 
the  solution  for  an  hour  and  heating  it  for  15  minutes  on  a 
water  bath  or  graphite  bath  (the  latter  being  a  convenient 
substitute  for  a  sand  bath).  By  the  latter  treatment 
hydrogen  peroxide  is  liberated  from  the  sodium  peroxide, 
and  being  unstable  in  alkaline  solution  is  decomposed  on 
heating.  Sodium  chromate  is  not  affected  by  excess  of 
sodium  peroxide  in  alkaline  solution. 

The  aqueous  solution  of  the  melt  is  made  up  to  500  cc, 
the  contents  of  the  flask  allowed  to  stand  and  an  aliquot 
portion  {e.g.  100  cc.)  filtered  from  ferric  oxide,  &c.  and  the 
chromium  in  it  determined  by  Schwarz's  method.  For  this 
purpose  a  permanganate  solution  of  which  1  cc.  =  0-00423 
grm.  of  iron,  and  a  solution  of  ferrous  ammonium  sulphate 
containing  7  grms.  of  the  salt  in  500  cc,  are  required.  The 
chromium  solution  is  diluted  with  1  litre  of  cold  water 
which  had  been  previously  boiled  and  acidified  with  20  cc. 
of  sulphuric  acid  (1:5  by  volume);  100  cc.  of  ferrous 
ammonium  sulphate  are  addel  and  the  mixture  titrated  back 
with  permanganate  solution.  The  strength  of  the  ferrous 
solution  is  determined  by  a  blank  experiment  under  similar 
conditions. 

An  alternative  gravimetric  method  is  also  described.  The 
solution  of  the  melt  obtained  as  already  described,  is  filtered, 
and  the  residue  washed  with  a  solution  of  sodium  carbonate 
to  prevent  the  insoluble  matter  passing  through  the  filter. 
The  filtrate  is  treated  with  1'5  grm.  of  ammonium  nitrate, 
evaporated  to  dryness,  extracted  with  water,  and  the  solution 
filtered.  The  filtrate  is  acidified  with  hydrochloric  acid 
warmed  on  a  graphite  bath,  the  chromate  reduced  Avith 
1  grm.  of  pure  potassium  nitrite,  and  the  chromium  precipi- 
tated in  the  hot  solution  with  ammonia,  avoiding  an  excess. 
The  chromium  hj-droxide  is  filtered  after  standing  for  some 
time  at  90°  C,  washed,  dried,  and  ignited.  The  residue  left 
after  the  evaporation  to  dryness  with  ammonium  nitrate  and 
extraction  with  water,  consisting  mainly  of  silica  and 
alumina,  contains  a  little  chromium  chromate.  It  is  there- 
fore treated  with  hot  dilute  hj-drochloric  acid,  the  chromium 
hydrate  and  alumina,  which  had  gone  into  solution, 
precipitated  together  by  dilute  ammonia,  filtered,  ignited, 
fused  with  caustic  soda  and  sodium  peroxide,  and  separated 
as  already  described. 

In  spite  of  all  precautions  chromium  hydroxide  obtained 
in  these  processes  of  separation  is  contaminated  with  alkali, 
which  torms  chromate  on  ignition.  The  weighed  precipitate 
is  therefore  digested  with  hot  water,  rubbed  down  In  the 
disb  with  a  glass  rod,  and  thoroughly  washed.   The  aqueous 


extract  is  acidified,  reduced,  and  reprecipitated,  the  resulting 
chromium  hydroxide  being  added  to  the  main  portion.  The 
following  comparative  results  are  quoted:  — 


Chromium  Per  Cent. 

Volumetric.            1           Gravimetric. 

I. 
II. 

-13-'.15— U'O 
o7M)0— 57'08 

-W-20 
57-92 

The  insoluble  residue  obtained  from  the  original  melt 
was  examined  for  chromium  with  negative  results.  The 
volumetric  process  takes  about  4  hours,  the  gravimetric 
3 — 3^  days  to  execute.  Sample  I.  contained  8  ■  5  per  cent,  of 
Mn  and  5  per  cent,  of  Si.  No.  II.  0-1  per  cent,  of  Mn  and  a 
trace  of  silicon. 

The  mixture  of  caustic  soda  and  sodium  peroxide  can  be 
used  in  most  cases  where  an  oxidizing  alk-aline  flux  is 
required.  Thus  pyrites  can  be  opened  up  by  its  means,  as 
well  as  chromite  and  commercial  chromium  oxide  (chrome 
green). — B.  B. 


Use  of   Sodium    Peroxide     in    Analysis.       W.   Hempel. 
Zeits.  f.  anorgan.  Chem.  1892,  3,  1893. 

SoDitJM  peroxide  of  high  purity  is  now  a  commercial 
article,  and  as  an  oxidising  agent  at  a  red  heat  is  extremely 
convenient.  Chromium  and  manganese  are  readily  detected 
by  fusing  the  substance  tested  with  two  parts  of  peroxide 
in  a  silver  or  platinum  dish,  a  yellow  or  green  mass  result- 
ing. Minerals  containing  tungsten  treated  similarly,  give  a 
melt  containing  sodium  tungstate,  from  which  tungstic  acid 
is  obtainable  by  heating  with  water  and  acidulating  with 
hydrochloric  acid.  Titanic  iron  ore  gives  a  melt,  which 
on  treatment  with  water  and  filtration  leaves  undissolved 
ferric  oxide,  containing  all  the  titanic  acid  present :  on  heating 
this  insoluble  matter  with  strong  sulphuric  acid,  it  dissolves, 
so  that  on  dilution  and  treatment  with  sulphurous  acid 
the  titanic  acid  is  separated  as  usual.  Sulphides  (galena, 
zinc  blende,  pyrites,  &c.)  react  explosively  on  fusion 
with  sodium  peroxide,  so  that  the  mass  must  be  diluted 
with  soda,  conveniently  one  part  of  substance,  two  of 
soda  and  four  parts  peroxide.  On  dissolving  the  melt  in 
water,  filtering,  acidulating,  and  adding  barium  chloride, 
the  sulphur  is  obtained  as  barium  sulphate. — C.  R.  A.  ^Y. 


Estimation  of  Silicon  in  Cast  Iron,    H.  Euhricius.    Chem. 
Zeit.  17,  101, 

Good  results  are  obtained  by  the  following  method  :  — 
5  grms.  of  the  finely  divided  sample  are  dissolved  in  25 — • 
30  cc.  of  hydrochloric  acid  (sp.  gr.  1"15)  in  a  tall  beaker, 
and  the  solution  diluted  to  150 — 200  cc.  and  filtered.  Accord- 
ing to  the  author,  no  appreciable  amount  of  silicic  acid  is 
formed  and  dissolved  by  thus  operating,  avoiding  large 
excess  of  acid  and  long  continued  heating ;  so  that  the 
residue  on  the  filter  contains  sensibly  the  whole  of  the 
silicon  originally  present.  This  residue  is  washed  two  or 
three  times  with  water,  as  often  with  dilute  hydrochloric 
acid  (one  part  acid  sp.  gr.  1  - 15,  two  of  water),  and  finally 
with  hot  water ;  the  filter  is  dried  and  carbonised  in  a 
platinum  capsule,  and  the  residue  fused  with  saltpetre  over 
a  blast  lamp.  A  solution  of  recrystallised  salammoniao 
(30  grms.)  in  75  cc.  of  water  is  made  in  a  porcelain  dish, 
and  the  platinum  capsule  and  contents  digested  therewith 
boiling,  whereby  the  flocculent  silica  is  ultimately  left  undis- 
solved; the  liquid  is  then  diluted  two  or  three  fold  and 
filtered,  the  silica  left  on  the  filter  being  washed  with 
chloride  of  ammonium  solution,  and  finally  with  hot  water; 
after  ignition  it  is  usually  pure  white. — C.  R.  A.  W. 
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ORGANIC  CHEMISTRY.— QUALITATIVE.     I     ORGANIC  CHEMISTRY.— QUANTITATIVE. 


The  Detection  of  Heated  Cotton  Seed  Oil  in  Lard. 
\V.  G.  Crook.     Analyst,  18,  1H'J3,  221. 

''  Tex  grains  of  the  sample  to  be  examined  are  placed  in  a 
cup-shaped  ])()rcelain  capsule  of  about  half  an  ounce 
capacity.  A  sniiiU  disc  of  white  filter-paper  (previously 
soaked  in  hydrochloric  acid,  washed,  and  dried)  is  just 
moistened  with  a  12  per  cent,  solution  of  silver  nitrite,  and 
placed  in  the  concave  part  of  a  watch-glass,  which,  with 
the  paper  downwards,  is  then  inverted  over  the  capsule  con- 
taining the  sample.  The  capsule  is  tlien  slowly  heated  in 
an  oil-bath  until  the  thermometer  marks  240^  F.  when  the 
source  of  heat  is  immediateti/  ivithdrawn.  In  presence  of 
even  less  than  1  per  cent,  of  heated  cotton-seed  oil,  a 
very  marked  coloration  appears  on  the  disc,  varying  from 
a  light  brown  to  nearly  black.  If  the  sample  be  pure  and 
fresh  no  coloration  is  observed." — H.  T.  P. 


Delicate  Reaction  for  p-Phencfolcarbamide  (_"  Dulcine '"''). 
N.  Wender,  Pharm.  Post,  26,  269. 

Tk.\.ces  of  dulcine  {New  sweeteniny  agent.  This  Journal, 
1893,  288)  may  be  recognised  as  follo\\s  : — The  substance 
is  treated  wnth  fuming  nitric  acid,  a  few  drops  of  which 
produce  a  somewhat  violent  reaction,  with  formation  of  an 
orange-yellow  substance.  This  product,  when  dried  on  the 
water-bath  and  the  residue  treated  with  two  drops  of  liquid 
carbolic  acid  and  two  drops  of  concentrated  sulphuric  acid, 
gives  rise  to  an  intense  and  characteristic  blood-red  colora- 
tion, which  is  tolerably  permanent. — H.  A. 


Alberti  and  HempeVs  Method  of  Etiniatinrj  Axh  in  Sugar 
liy  Incineration  with  (Juartz  Sand.  Stift.  Oesterr. 
Zeit.  Zuckerind.     (This  Journal,  1892,  273.) 

TiiK  author's  experiments  with  various  products  of  the 
sugar  industry  show  that  this  methorl  yields  good  results. 
The  quartz  sand  must  be  previously  tested,  as  when  it  is  of 
"  bad  quality "  erroneous  results  are  obtained.  The 
method  has  the  advantage  over  all  others  that  more  accurate 
and  concordant  results  are  obtained  for  the  i)ercentage  of 
inorganic  matter,  and  the  exact  calculation  of  the  amount 
of  organic  non-sugar  constituents  present,  is  thus  rendered 
possible.  Its  adoption  in  technical  analysis  is  not  however 
advisable,  as  the  carrying  out  of  the  unavoidable  control 
experiments  is  troublesome,  and  the  testing  of  the  quartz 
sand,  on  the  purity  of  which  all  depends,  is  uncertain.  Kaw 
sugars  containing  much  nitrate  yield  inaccurate  values, 
because  the  nitrates  decompose  when  heated  with  quartz 
sand,  and  in  these  eases  the  nitric  acid  must  be  estimated. 
Such  raw  sugars,  many  of  which  are  of  Hungarian  origin, 
are  however  very  rare. — A.  ii.  L. 


The  Furfural  Reactions  of  Alkaloids.     X.  Wender. 

Chem.  Zeit.  17,  950-951.  | 

It  has  long  been  known  that  sulphuric  acid  and  sugar  added  [ 
to  various  alkaloids  and  other  bodies  give  colour  reactions  ; 
this  is  in  many  cases  traceable  to  the  formation  of  furfurol  ! 
by  the  action  of  the  acid  on  the  sugar,  and  the  reaction  of  | 
the  nascent  furfurol  on  the  alkaloid,  &c.  The  author 
describes  various  colour  reactions  serving  as  qualitative 
tests  for  alkaloids  obtained  by  means  of  furfurol  and 
sulphuric  acid  ;  other  acids  do  not  produce  the  effect,  which 
consequently  is  attributable  to  the  formation  of  condensation 
derivatives.  Yeratrine  and  sabadilline  give  the  most  marked 
effects.  By  treating  veratrine  with  sulphuric  acid  and 
other  carbohydrates  the  same  colorations  are  formed,  but 
mostly  to  a  notably  lesser  extent  ;  inulin  and  Isevulose  give 
an  effect  nearly  equal  to  that  of  cane  sugar,  whereas 
dextrose,  starch,  and  milk-sugar  produce  much  more  feeble 
effects,  indicating  that  with  these  bodies  there  is  less 
production  of  furfurol. — C.  R.  A.  W. 


The  Colour  Reaction  of  Phenylhydrazine  and  Lignonin. 
E.  Xickel.     Chem.  Zeit.  1893,  17,  1209. 

In  view  of  the  aldehydic  nature  of  lignin  indicated  by  the 
author's  investigations  on  the  colour  reactions  of  wood,  a 
trial  was  made  by  him  of  the  action  of  phenylhydrazine, 
■which  Fischer  has  shown  to  be  a  precipitant  of  aldehydic 
compounds. 

The  wood  was  brought  in  contact  with  an  aqueous 
solution  of  phenylhydrazine  hydrochloride.  Using  the 
ordinary  method  of  boiling  with  sodium  acetate,  no  detinite 
colour  reaction  was  observed,  but  with  the  hydrochloride 
the  wood  took  a  light  yellow  colour,  which  was  deepened 
by  the  addition  of  dilute  hydrochloric  acid.  On  standing, 
the  yellow  colour  changed  into  a  fairly  pure  green  after  the 
htpse  of  one  hour  or  more,  according  to  the  character  of 
the  wood.  The  phenomenon  is  noteworthy,  as  it  is  perfectly 
distinct  from  all  known  lignin  reactions. — B.  B. 


7'Ae  Analysis  of  Fish  Guano,  Poudrette,  Bone-Ash,  and 
similar  Substances.  M.  Weibull.  Chem.  Zeit.  16,  1892, 
1689—1690. 

The  difficulty  of  a  direct  estimation  of  phosphoric  acid 
in  substances  rich  in  organic  matters  is  well  known.  The 
organic  matters  have  to  be  first  destroyed,  a  tedious 
operation,  which  is  eflfected  by  treatment  with  aqua  regia  or 
chlorate  of  potash,  &c.  The  author  proposes  to  apply  part 
of  the  acid  solution  resulting  from  the  nitrogen  determina- 
tions (according  to  Kjeldahl's  method)  in  these  substances 
for  determining  the  phosphoric  acid,  and  he  proceeds  as 
follows  :  — 

2^  grras.  of  the  finely-ground  substance  are  treated  with 
20  cc.  of  concentrated  sulphuric  acid  and  a  few  centigrms. 
of  copper  oxide.  The  decomposition  being  complete  the 
mass  is  diluted  with  water  to  250  cc,  and  50  cc.  treated 
with  ammonia  until  the  appearance  of  a  blue  colour,  and 
the  phosphoric  acid  is  precipitated  with  ammonium  molyb- 
date.  Another  volume  of  50  cc.  is  used  for  the  nitrogen 
determination. 

The  results  obtained  by  this  method  agree  fairly  well 
with  those  obtained  in  the  old  way,  the  latter  inclining  to 
the  low  side. — H.  A. 

A  Stable  Solution  of  HubVs  Reagent.  P.  Welmans. 
Pharm.  Zeit.  1893,  38,  220;  Chem.  Rep.  1893,  17,  111 
—112. 

The  author  states  that  a  stable  solution  of  Hiibl's  reagent 
can  be  obtained  by  the  use  of  a  mixture  of  equal  volumes 
of  acetic  acid  and  acetic  ether,  as  the  solvent.  The  solution 
is  ready  for  use  immediately  after  preparation,  and  its 
strength  shows  but  slight  alteration  on  keeping. — B.  B. 


A  Metliod  for  Simultaneously  Estimating  Carbon  and 
Nitrogen  in  Organic  Substances.  F.  Klingemann. 
Annalen.  275,  [1],  92—102. 
The  author  adopts  for  the  above  purpose  Frankland's 
method  for  determining  organic  carbon  and  nitrogen  in 
water  residues,  i.e.,  the  organic  substance  is  completely 
burnt  in  contact  with  copper  oxide,  and  the  resultant 
gas  analysed  by^  the  ordinary  processes  of  gas  analysis. 
The  combustion  tube  (5 — 6  mm.  internal  diameter)  sealed 
at  one  end,  is  charged  in  the  usual  way  (see  accom- 
panying   sketch).       A    layer     of     coarse     cupric     oxide 


=?=^ 


a6      cd  e  f 

(5 — 6  cm.)    is    first    introduced  (to    a),  followed   succes 
sively  by  fine  copper  oxide  (1  cm.)  (between  a  and  h),  ai 


an 
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Ultimate  mixture  of  the  organic  substance  with  fine  oxide 
(4—6  cm.)  (from  b  to  c),  tine  oxide  (1  cm.)  (r  to  d), 
coarse  oxide  (20—25  cm.)  (to  e),  and  lastly  a  spiral  of 
copper  wire  (9  to  10  cm.)  (to  /).  The  end  of  the  tube  is 
then  drawn  out,  bent  at  right  angles  and  connected  to  a 
Sprengel  pump  by  a  piece  of  rubber  tube,  the  joint  being 
surrounded  by  a  water-jacket.  After  exhaustion  of  the 
tube,  combustion  is  effected  in  the  usual  way.  The  gases 
given  off  are  collected  over  mercury  in  a  cylindrical  vessel 
of  250  cc.  capacity,  terminating  at  the  top  in  a  capillary 
tube  and  stop-cock,  and  tapering  below  to  an  orifice 
sufficiently  small  to  be  closed  by  the  thumb.  The  total 
volume  of  the  gas  is  determined  by  means  of  any 
suitable  gas-analysis  apparatus,  and  the  relative  amounts  of 
carbon  dioxide,  nitrogen,  and  nitrogen  dioxide  (if  present) 
estimated  in  the  whole  or  a  portion  of  the  gas.  The 
method  is  very  rapid,  and  is  claimed  to  be  exceedingly 
accurate.  Moreover,  only  a  small  amount  (O'l  grm.)  of 
substance  is  required,  and  explosive  bodies  may  be  burnt 
without  danger.  The  results  of  a  large  number  of  test 
analyses  are  given.     From  these  it  appears  that  nitrogen 


dioxide  is  in  most  cases  not  present  in  the  products  of 
combustion,  or  if  present  exists  in  too  small  a  quantity  to 
appreciably  affect  results. — H.  T.  P. 


The  Estimation  of  Alcohol  and  Extract  in  Fidl-Bodied 
Wines.     T.  Wetzke.     Chem.  Zeit.  1893,  836. 

The  following  analyses  were  made  with  the  object  of 
comparing  some  of  the  recognised  methods  for  the  determi- 
nation of  alcohol  and  extract.  The  alcohol  percentages  by 
the  "  difference  method  "  were  obtained  by  subtracting  the 
difference  between  the  specific  gravities  of  the  original  and 
the  de-alcoholised  wine  from  1,000,  the  remainder  being 
regarded  as  the  true  specific  gravity  of  an  alcohol  of  the 
same  concentration  as  the  original  wine.  The  giavimetric 
extract  determinations  were  made  by  evaporating  a  known 
volume  of  wine  in  a  platinum  dish,  and  drying  for  three 
hours  at  100''  C.  The  indirect  extract  results  were  deduced 
from  the  "  extract  density "  by  means  of  Hager's  and 
Schultze's  tables  respectively  : — 


No. 


Specific 

Gravity  of  the 

Wine  at 

15°  C. 


Percentage 

of  Alcohol  by 

Weight. 

Distillation 

Proces.s. 


Percentas:e 

of  Alcohol  by 

\Vei}::ht. 

Difference 

Method. 


Extract 

Gravimetrically 

Determined. 


Extract 

according  to 

Schultze's 

Tables. 


Extract 

according  to 

Hager's  Tables. 


Specific 

Gravity  of 

Extract  Solution 

at  15°  C. 


1 

0-9958 

10-38 

10-08 

2 

0-9930 

12-23 

11-38 

3 

0-9978 

10-69 

10--W 

4 

0-9973 

11-23 

10-69 

6 

0-9992 

11-15 

10-. 38 

6 

0-9956 

12-08 

11-69 

Per  Cent. 
3-01 

2-66 

3-66 

3-67 

4-02 

3-49 


Per  Cent. 
3-05 

2-76 

3-71 

3-67 

4-12 
3-54 


Per  Cent. 
2-59 

2-36 

3*14 

3-09 

3-42 

3-00 


1-0118 
1-0107 
1-0143 
1-0141 
1-01.56 
1-0137 


It  will  be  seen  that  the  "  difference  method"  gives  low 
results  for  alcohol.  The  extracts,  according  to  Schultze's 
table,  agree  very  well  with  the  directly  determined  numbers  ; 
but  the  use  of  Hager's  table  is  not  to  be  recommended,  at 
least  not  in  the  case  of  full-bodied  wines.  The  author 
condemns  the  so-called  "  saud-method "  of  determining 
extract,  as  being  utterly  worthless. — H.  T.  P. 


Report  on  the  Spirit  Industry  and  on  Alcoholic   Prepara- 
tions.    G.  Arends.     Chem.  Ind,  16,  78. 
See  zinder  XX.,  page  859. 


The  Volumetric  Estimation  of  Acetone.     F.  Robineau  and 

G.  Rollin.     Monit.  Scient.  1893,  272—274. 

It  is  customary  to  estimate  acetone  in  liquids  by  determining 

the  weight  of  iodoform  yielded  by  them  on  treatment  with 

iodine   and   soda,    all    interfering   bodies    being   previously 

removed.     The  principal  objection  to  this  method  is  that 

distinct  losses  may  occur  owing  to  the  volatility  of  iodoform, 

even  at  ordinary  "temperatures ;  moreover,  the  process  is  a 

comparatively   lengthy  one.     The    authors  have  devised  a 

volumetric  method,  by  which  they  determine  the  volume  of 

a   standard    solution"  of    sodium   hypochlorite  required  to 

exactly  convert  the  acetone  into  iodoform,  in  presence  of  an 

excess   of   potassium   iodide  and    soda.     In   practice  it  is 

essential  to  operate  always  as  nearly  as  possible  under  the 

same   conditions  as   those    observed   in   standardising   the 

hypochlorite.      Moreover,  the  potassium   iodide  and  soda 

should  be  present   in   considerable  excess,   and    titration 

should    be    effected    in    a   weak  light  and  with  constant 

agitation.     The  standard  solution  is  prepared  thus  : — 500  cc. 

of    commercial    sodium    hypochlorite    solution    (strength, 

45 — 55    vols,  of  CI)  are  mixed  with  500  cc.  of  water  and 

10  cc.  of  caustic  soda  solution  (36^  B.).     Standardisation  is 

effected  as  follows: — 100  cc.  of  a  solution  of  pure  acetone 

(about  4  grms.  per  litre),  10  grms.  of  potassium  iodide,  and 


20  CC.  of  caustic  soda  solution  (28°  B.)  are  placed  in  a 
flask,  and  the  hypochlorite  is  run  in  Irom  a  burette,  |  cc.  at 
a  time,  with  continual  shaking.  Iodoform  is  precipitated  in 
large  flocks,  and  so  soon  as  this  precipitation  almost  ceases, 
a  drop  of  the  liquid  may  be  withdrawn  from  time  to  time 
and  brought  into  contact  with  a  drop  of  starch  paste 
containing  sodium  bicarbonate.  In  presence  of  the  least 
excess  of  hypochlorite,  the  blue  starch  iodide  reaction 
makes  its  appearance.  The  amount  of  acetone  corres- 
ponding to  1  cc.  of  hypochlorite  is  thus  found.  In  actual 
analysis  the  plan  of  procedure  is  preciseh-  the  same  as 
above,  the  same  volumes  of  solution  of  sample,  alkali,  &c. 
being  employed. 

Ethyl  and  methyl  alcohols,  and  even  considerable 
quantities  of  paraldehyde  do  not  appreciably  affect  the 
accuracy  of  the  results  ;  but  aldehyde  if  present  to  any 
extent  must  be  removed  by  Bardy's  method  prior  to 
titration.  The  standard  solution  must  be  preserved  in  a 
yellow  glass  bottle  in  a  cool,  dark  place  ;  and  it  is  advisable 
to  frequently  check  its  strength,  as  the  solution  is  liable  to 
change,  especially  when  weak.  For  estimating  small 
quantities  of  acetone,  a  solution  of  hypochlorite  one-fifth 
the  above  strength  may  be  employed.  Qualitatively,  the 
reaction  on  which  the  method  is  based  is  very  delicate.  A 
solution  containing  only  0'0012  grm.  of  acetone  per  litre 
when  treated  with  an  excess  of  alkali  and  potassium  iodide, 
and  a  small  amount  of  hypochlorite,  becomes  distinctly 
turbid  almost  immediately,  providing  strong  light  be 
excluded.  In  bright  light,  the  precipitated  iodoform 
rapidly  re-dissolves,  and  the  liquid  becomes  clear. — H.  T.  P. 


Analysis  of  Crude  Commercial  Carbolic  Acid.  Drs. 
Stockmeier  and  Thurnauer.  Chem.  Zeit.  17,  119 — 120, 
131—132. 

Tkk  authors  modify  Toth's  process  (Zeits.  Anal.  Chem. 
1886,  25,  160;  this  Journal,  1886,  618)  as  follows:  — 
1-5 — 2  grms.  of  so-called  60  per  cent,  carbolic  acid,  or 
1  grm.  of  so-called  100  per  cent,  acid,  is  weighed  out  and 
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shaken  for  .") — 10  minutes  with  three  times  its  voUime  of 
30  per  cent,  potiish  ley.  Tlie  whole  is  diluted  to  a  litre, 
and  somewhat  more  than  100  cc.  filtered  off  clear  from 
suspended  globules  of  undissolved  hydrocarbons,  iSoc. 
."iO  cc.  of  filtrate  are  treated  in  a  sto])pered  funnel  with 
loo  cc.  of  bromine  liijuor  (made  by  dissolvin<;  2-.")17  grins. 
sodium  bromate  and  'J  to  lo  grms.  of  sodium  bromide  to  a 
litre)  and  5  cc.  of  fuming  hydrochloric  acid.  After  standing 
for  10  minutes  1.5  cc.  of  l'J'.5per  cent,  potassium  iodiiU; 
solution  are  added,  and  the  quantity  of  iodine  set  free 
titrated  with  sodium  thiosul[)hate  (12 — 13  grms.  per  litre), 
a  little  pure  chloroform  being  added  to  prevent  iodine 
being  taken  up  by  the  precii)itated  tribromophenol.  The 
carbolic  acid  thus  found  is  often  nuich  less  in  quantity 
than  that  indicated  by  the  German  ])harmacopccia  test,  viz., 
vigorously  shaking  10  vols,  of  crude  carbolic  acid  with  90 
of  soda  ley  (sp.  gr.  1  "OTO),  and  measuring  the  undissolved 
hydrocarbons  after  standing  so  as  to  separate  ;  from  23  to 
42  per  cent,  being  indicated  by  the  bromine  test  with 
samples  yielding  55  to  60  per  cent,  by  the  pharmacopojia 
test,  and  sold  as  containing  60  per  cent.  ;  and  about  75  by 
the  bromine  test,  with  samples  yielding  100  per  cent,  by 
the  pharmacopoeia  test.  This  diminution  partly  arises  from 
the  fact  that  large  quantities  of  oresylic  acid  and  higher 
homologues  are  present,  as  indicated  by  the  distilling  limits 
of  the  tar  acids  extracted  from  the  .samples  by  shaking  with 
caustic  potash,  washing  out  undissolved  hydrocarbons  -^-ith 
ether,  acidulating  the  alkaline  solution  and  distilling  with 
steam,  and  saturating  the  distillate  with  salt.  But  even 
after  making  allowance  for  the  higher  molecular  weight  of 
the  cresylic  acid,  &c.,  present,  a  considerable  discrepancy 
is  still  manifest.  A  useful  test  of  the  quantity  of  higher 
homologues  may  also  be  based  on  the  solubility  of  the  tar 
acids  in  3  per  cent,  soft-soap  solutiou,  which  should  dissolve 
5  per  cent,  of  pure  carbolic  acid,  but  take  up  less  of 
substances  containing  admixtures  of  higher  homologues 
according  as  the  proportion  of  these  increases. 

— C.  R.  A.  W. 


Estimation    of  Sulphur  in   Liquid    Organic   Substances. 
E.  Holand.     Chem.  Zeit.  17,  99—100  and  130—131. 

Although  Carius'  method  (heating  in  sealed  tubes  with 
nitric  acid)  is  excellent  in  many  cases,  yet  it  often  fails 
with  difficultly  oxidisable  or  highly  carbonised  bodies,  and 
in  particular  with  such  materials  as  shale  oils  and  the  like. 
Direct  combustion  in  tubes  supplied  with  oxygen,  or 
containing  various  oxygen-yielding  substances,  has  been 
tried  with  fairly  satisfactory  results  by  several  chemists. 
The  author  uses  for  this  purpose  an  intimate  mixture  of 
finely-divided  pure  barium  carbonate  and  potassium  chlorate. 
A  potash-glass  combustion  tube  40  cm.  long  is  used,  sealed 
at  one  end.  The  liquid  to  be  examined  is  dropped  in  from 
a  weighed  pipette,  &c.,  and  spread  about  over  as  large  a 
surface  of  this  mixture  as  possible,  conveniently  by  diluting 
with  ether,  and  subsequently  allowing  the  solvent  to 
evaporate.  After  the  combustion  is  over,  the  contents  of 
the  tube  are  treated  with  hydrochloric  acid  and  the 
undissolved  barium  sulphate  weighed.  E\olution  of 
sulphuretted  hydrogen  indicates  imperfect  oxidation. 

— C.  II.  A.  W. 

Volumetric  Estimation  of  Coniine  and  Nicotiiie  in  the 
same  Solution.     G.  Heut.     Arch.  Pharm,  231,  376. 

These  two  alkaloids  differ  in  their  behaviour  to  phenol- 
phthale'in,  inasmuch  as  an  alcoholic  solution  (sp.  gr. 
0*95 — 0'96)  of  nicotine  does  not  produce  a  red  colora- 
tion with  phenolphthalein,  whilst  the  addition  of  a  minute 
quantity  of  coniine  does.  Presence  of  chloroform  increases 
the  sensitiveness  of  the  reaction. 

An  estimation  of  the  alkaloids  may  be  effected  in  the 
following  way.  The  bases  are  dissolved  in  a  small  quantity 
of  water,  alcohol  added  and  5  cc.  of  the  clear  solution  well 
shaken  with  five  drops  of  chloroform  and  then  one  drop  of 
a  saturated  solution  of  phenolphthalein  is  added.  Coniine 
may  now  be  titrated  with  one-tenth  normal  sulphuric  acid 
till  the  solution  becomes  colourless,  and  the  titration  is  I 
completed  with  litmus,  to  estimate  the  nicotine. — H.  A. 


Simple  Appliances  for  Testing  the  Consistency  of  Semi- 
Solids,  with  Note  on  a  New  Method  oj  Examining 
liuttcr.     C.  K.  Stone.     Analyst  18,  1893,  218. 

.See  page  HOC. 


The  Influence  of  Pectous  Substances  on  the  Analysis  of 
the  Sugar-Iieet.  Weisberg.  Chem.  Zeit.  Hep.  1893, 
155.     From  Bull.  Ass.  Chim.  1893,  10,  841. 

Tub  author  agrees  with  Ilerzfeld  that  the  alcoholic  extnic- 
tion  method  is  the  best,  for  the  analysis  of  the  sugar-beet; 
but  states  that  Pellet's  cold  aqueous  extraction  method,  if 
I)roperly  executed,  yields  identical  results  ;  although  it  is 
desirable  to  control  the  figures  by  a  hot  aqueous  extraction, 
llerzfeld's  results  by  the  latter  process  were  always  too 
high,  and  he  ascribed  it  to  the  formation  of  strongly  dextro- 
rotatory pectous  bodies  not  precipitated  by  acetate  of  lead. 
The  author  cannot  confirm  the  latter  point.  He  finds,  on 
the  contrary,  that  the  acid  pectous  bodies  (obtained  by 
extracting  beet-pulp  with  a  dilute  acid  and  subsequently 
precipitating  with  alcohol)  are  precipitated  by  acetate  of 
lead  even  from  a  cold  aqueous  solution.  The  lead  com- 
pound thus  obtained  is  not  redissolved  by  boiling  water, 
and  even  after  four  hours'  boiling,  only  traces  of  a  levo- 
rotatory  substance  (metapectic  acid)  could  be  detected  in 
solution.— H.  T.  P. 

The  Use  of  Yeast  in  the  Quantitative  Estimation  of  Fer- 
mentable Substances.  A.  Bau.  Chem.  Zeit.  1893, 
392—393. 

It  is  becoming  customary  to  supplement  purely  chemical 
methods  for  the  analysis  of  mixtures  of  sugars,  by  a  fer- 
mentation test,  involving  the  use  of  yeast.  In  order  that 
rehable  results  may  thus  be  obtained,  it  is  essential  to 
adhere  to  the  following  conditions : — The  solution  to  be 
examined  must  be  sterilised  prior  to  fermentation  ;  a  pure 
cultivation  of  yeast  must  be  employed  for  inoculation;  and 
lastly,  fermentation  must  be  cotnplete  before  the  analysis 
is  further  proceeded  with.  The  latter  condition  is  by  no 
means  easily  recognised,  and  the  author  therefore  details 
the  appearances  which  indicate  it. 

1.  The  fermented  liquid  should  be  perfectly  brilliant. 
Occasionally,  however,  perfect  brightness  does  not  set  in, 
owing  to  the  formation  of  a  resin  turbidity. 

2.  Every  external  indication  of  fermentation  must  be 
absent. 

3.  The  weight  of  the  fermentation  flask  must  remain 
practically  constant  (within  0'02  to  0*03  grm.)  during 
24  hours. 

4.  On  agitating  the  contents  of  the  flask,  the  scum  pro- 
duced should  not  be  dense  and  creamy  (indicating  presence 
of  CO,). 

5.  The  foregoing  conditions  being  complied  with,  the 
flask  is  kept  cool  for  24  hours  (10 — 15'  C),  the  contents 
diluted  up  to  the  original  weight  or  volume,  and  thoroughly 
shaken,  prior  to  anah'sis.  There  should  be  no  development 
of  internal  pressure  during  shaking,  as  this  would  indicate 
incomplete  fermentation.  In  all  cases  it  is  well  to  sterilise 
a  portion  of  the  liquid,  inoculate  afresh,  and  "  force  "  for 
at  least  three  days,  at  25"  C.  If  no  further  signs  of  fer- 
mentation appear  in  this  period,  it  may  be  taken  for  granted 
that  all  fermentable  matter  has  been  removed. 

6.  In  the  case  of  Saccharoim/ces  cerevisiae,  fermentation 
is  complete  when  the  yeast  exhibits  film- formation ;  or  when 
a  white  deposit  of  cells  is  produced  at  the  line  of  contact 
between  the  glass  and  the  surface  of  the  liquid.  These 
indications,  however,  only  appear  after  some  considerable 
time  and  need  not  usually  be  waited  for. — H.  T.  P. 


The  Determination   of  Fat  in    Milk  by    Weiss' s  Method. 

Lang.     Pharm.   Zeit.    1893,   38,219;  Chem.  Eep.  1893, 

17,  113. 
The  author  recommends  the  following  modification  of 
Weiss's  method  : — 50  cc.  of  milk  are  treated  with  5  cc.  of 
caustic  potash  of  sp.  gr.  1'27  and  the  mixture  shaken  with 
50  cc.  of  petroleum  ether  of  sp.  gr.  0  •  663.  The  separation 
of  the  two  liquids  is  effected  by  the  addition  of  50  cc.  of 
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96  per  cent,  alcohol.  Extraction  is  complete  after  shaking 
the  mixture  two  or  three  times  and  allowing  it  to  separate 
attain.  20  cc.  of  the  fat  solution  are  then  drav/n  off,  the 
petroleum  ether  evaporated,  the  residue  dried  at  110^ — 
120"  C,  and  weighed  as  fat. — B.  B, 


Estimation   of  Margarin   in    Butter.     C.    Micko.      Zeits. 

osterr.  Apoth.  Ver.  1893,  31,  229  ;  Chem.  Rep.  1893, 17, 

113. 
The  use  of  potassium  permanganate  in  oxidising  the  sul- 
phurous acid  produced  in  the  saponification  of  butter  fat  by 
sulphuric  acid  according  to  Kreis's  method  for  the  deter- 
mination of  volatile  fatty  acids  is  condemned,  as  involving 
a  certain  degree  of  oxidation  of  the  fatty  acids.  Potassium 
bichromate  can  be  substituted,  as  its  action  is  less  drastic, 
and  a  moderate  excess  is  without  injurious  effect. — B.  B. 


Estimation  of  Moisture  in  Raw  Sugar.     Seyffart.  Zeits. 
Ver.  Eubenzuck.-ind,  1893,  43,  633. 

See  under  XVI.,  page  851. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

A  Nitrogenous  Organic  Acid  occurring  in  Nature. 
F.  Klingemann.  Annalen,  275,  89 — 91. 
The  author  has  obtained  from  a  fungus  {Polyporus  igni- 
arius),  occurring  on  diseased  oak  and  willow  trees,  an 
organic  acid  containing  nitrogen.  The  acid  may  be  extracted 
from  the  fungus  by  ammonia,  and  precipitated  from  its 
solution  by  hydrochloric  acid.  It  forms  an  amorphous, 
dark  brown  powder,  which  the  author  could  not  purify. 
A  neutral  ammoniacal  solution  of  the  acid  yields  dark, 
amorphous  precipitates  with  the  salts  of  the  alkaline  earths, 
and  several  heavy  metals.  The  formula  C36H39N3O16 
approximates  most  closely  to  the  analytical  results. 

— H.  T.  P. 

Gelatinous    Silver    Cyanide.      Lee    K.    Frankel.      Jour. 

Frankhn  Inst.  136,  157—158. 
Silver  chloride  was  fused  with  potassium  cyanide  with  a 
\-iew  of  obtaining  metallic  silver.  The  crucible  and 
contents  were  placed  in  a  beaker,  covered  with  water,  boiled 
for  30  minutes,  and  put  aside  until  the  foDowing  day.  The 
liquid  was  then  found  to  contain  a  gelatinous  mass,  soluble 
in  ammonia  and  reprecipitated  by  nitric  acid.  It  decom- 
poses without  fusion  on  heating,  leaving  metallic  silver.  It 
gives  the  Prussian-blue  reaction,  but  no  chlorine  reaction. 
The  silver  contained  in  the  substance  is  5  per  cent,  below  the 
quantity  required  by  silver  cyanide,  but  this  may  be  due  to 
impurities  in  the  materials  used.  Repeated,  but  futile, 
attempts  have  since  been  made  to  reproduce  this  new, 
gelatinous  modification  of  silver  cyanide. — H.  A. 


^h)  Mok&. 


The  Dyeing  Properties  of  Ammoniacal  Ruthenium  Oxy- 
chloride.  Nicolle  and  Cantacuzene.  Ann.  de  I'lnsi. 
Pasteur,  7,  331  ;  Chem.  Zeit.  Rep.  17,  1893,  170. 
The  authors  employ  Joly's  ammoniacal  ruthenium  oxy- 
chloride,  Ru(OH).Cl4(NH3)-.3Hp,  for  the  quick  dyeing  of 
all  textiles,  even  when  these  are  in  the  fresh  state.  The 
"  going  on  "  of  excess  of  colour  is  a  circumstance  not  to  be 
feared.  Addition  of  acetic  acid  renders  this  colouring 
matter  suitable  for  an  intrinsically  thorough  dyeing  of  the 
fibre.  Its  great  tinctorial  power  and  its  insolubility  in 
alcohol  render  it  specially  adapted  for  colouring  those 
microbes  which  cannot  be  tinted  by  the  Gram  process.  It 
is  superior  to  any  other  vegetable  or  animal  dye  for 
colouring  sections  that  have  been  hardened  by  means  of 
osmic  acid.  As  a  matter  of  theory,  it  is  interesting  to 
notice  as  a  chromogen  a  mineral  compound  possessing  the 
properties  of  the  basic  aniline  dyes,  and  one  is  tempted  to 
establish  a  connection  between  the  great  colouring  power  it 
possesses  and  the  presence  of  the  NHj  group  in  its  case  as 
well  as  in  those  of  the  basic  aniline  dyestuffs. — H.  A. 


On  Sewage  Treatment  and  Disposal  for  Cities, 
To^^s,  Villages,  Private  Dwellings,  _4nd  Public 
Institutions.  By  Thomas  Wardle.  Manchester  : 
John  Heywood,  Deansgate.  London  :  2,  Amen  Corner, 
E.G.     Price  15s. 

This  work,  which  is  dedicated  to  the  author's  old  friend 
and  schoolfellow,  Chas.  Lowe,  Esq.,  consists  of  a  compre- 
hensive treatise  on  the  treatment  and  disposal  of  sewage. 
It  fills  408  pages,  exclusive  of  a  preface,  table  of  contents, 
and  alphabetical  index,  and  is  illustrated  by  56  wood 
engravings.  The  subject  is  planned  out  in  sections  or 
chapters,  the  headings  of  which  will  give  a  fair  conception 
of  the  mode  of  treatment  adopted.  (;'.)  Eitimations  and 
Standards  of  Purity.  (//.)  Bacteria  and  Bacterial  Sewage 
Purification.  {Hi-)  Principles  and  Modes  of  Sewage 
Treatment  and  Disposal.  (iv.)  Various  Methods  of 
Sewage  Treatment,  (y.)  The  Amines  System,  (vi.)  Elec- 
trical Treatment  of  Sewage,  {vii.)  International  Water 
and  Sewage  Process,  (viii.)  A  Day  at  the  Birmingham 
Sewage  "Works,  (ix.)  The  Manchester  and  Rochdale  Pail 
Systems.  (j.)  The  Buxton  System  and  others.  {xi.) 
Spence's  Alumino-ferric  and  other  Processes.  (j-«i.)  The 
Salford  Trials,  (x/ji.)  English  Cities  and  Towns  and  their 
Present  Methods  of  Sewage  Treatment  and  Disposal,  (x/y.) 
Crude  Sewage.  i^-v.')  Precipitation,  Settlement,  and  Fil- 
tration of  Sewage,  (.rr/.)  Sewage  Effluent  Waters  ;  Deduc- 
tions as  to  the  most  effective  Method  of  treating  Sewage. 
(^.rvH.)  Sewage  Sludge  and  its  Disposal,  {xuiii.}  Sludge- 
pressing  and  Sludge-Cake.  (.ri.r.)  Irrigation  by  the  Pumping 
of  Sewage  and  Sewage  Effluents,  &c.  (.rj.)  Composition 
and  Growth  of  Plants  ;  their  Food  and  Fertilisation,  (.r.cj.) 
Soils  and  their  Nitrification ;  Manures,  (xxa.)  Etiology 
of  Sewage,  &c.  (o-.rm.)  Sewage  Farming,  (xx/y.)  Re- 
moval of  Storm- Water,  and  the  Flushing  of  Sewers,  &c. 
(.wu.)  Wardle  Precipitation  System,  or  Ozonine,  &c. 
Appendices,  including  a  Bibliography  of  Sewage,  &c. 
The  book  is  of  8vo.  size,  and  is  botmd  in  cloth. 


Analysis  of  Milk  and  Milk  Products.  By  Henry 
Leffmann,  M.D.,  Ph.D.,  Professor  of  Chemistry  in  the 
Woman's  Medical  College  of  Pennsylvania,  &c.,  and 
WiLLLiJvi  Beam,  M.A.,  M  D.  Philadelphia:  P.  Blakiston, 
Son,  and  Co.,  1012,  Walnut  Street.     1893.     Price  1  dol. 

Octavo  volume,  bound  in  cloth,  and  containing  table  of 
contents  and  189  pages  of  subject  matter  and  an  alpha- 
betical index.  The  text  is  illustrated  with  some  9  woodcuts, 
and  is  subdivided  as  follows  : — I.  Nature  and  Composition 
of  Milk.  11.  Analytical  Processes.  III.  Data  for  Milk 
Inspection.  IV.  Milk  Products.  V.  Appendix,  containing 
Table  for  Correcting  Specific  Gravities  and  a  Table  for 
Calculating  Total  Solids. 


Handwoetekbuch  der  Pharmacie.  Herausgegeben  von 
A.  BsESTOwsKi.  Wien  und  Leipzig:  Wilhelm  Brau- 
miUler,  K.U.K.  Hof  und  Universitats  Buchhandler.  1892. 
London  :  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden. 

Parts  11  and  12  of  this  Dictionary  of  Pharmacy  have  now 
appeared.  Part  11  commences  with  "  Hohlmasse "  and 
terminates  with  " lodMasserstoff,"  the  treatment  of  which 
is  not  completed,  but  runs  on  into  part  12,  which  ends  with 
the  word  "  Kyphose."  With  Part  No.  12,  Volume  I. 
(A  to  K)  of  the  entire  work  closes. 
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TARIFF  CHANGES  AND  CUSTOMS 
•      REGULATIONS. 

Customs  Decisions. 

(^From  the  Board  of  Trade  Journal.') 

The  following  decisions  affecting  the  classification  of 
articles  in  the  French  Custoius  tariff  iiave  recently  been 
given  by  the  French  Customs  authorities  : — 

'I'rioual  and  tetronal,  chemical  products  prepared  with 
the  aid  of  alcohol,  are  dutiable  at  the  rate  of  2  frs.  40  cents, 
per  kilo. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Spanish  Customs  tariff  have  recently  been 
given  by  the  Spanish  Government : — 

Tallow  in  sticks  or  simply  melted,  unprepared,  will  pay 
the  duties  of  Category  250  of  the  tariff,  in  place  of  those  of 
254,  that  is  to  say  : — 

For  the  maximum  tariff  1'30  frs.  per  100  kilos.,  in  place 
of  0-65  frs. 

For  the  minimum  tariff  1  fr.  per  100  kilos.,  in  place  of 
0-50  frs. 

The  following  decisions  respecting  the  classification  of 
articles  in  the  Customs  tariff  have  recently  been  given  by 
the  United  States  Customs  authorities  : — 

Chloral  hydrate  crystals,  a  medicinal  preparation,  of 
which  alcohol  is  not  a  component  part,  but  in  the  preparation 
of  which  alcohol  is  used,  are  dutiable  at  50  cents  per  pound, 
under  paragraph  74  N.T. 

White  lead,  ochre,  umber,  and  other  colours  all  in  oil,  and 
put  up  in  small  metal  tubes  are  dutiable  at  25  per  cent, 
under  paragraph  61  X.T. 

Vermilionette  is  dutiable  at  12  cents  a  pound  under 
paragraph  .^7  N.T. 


An  Act  to  amend  the  Law  with  kespect  to  the 
Sale  of  Agricultural  Fertilisers  and  Feeding 
Stuffs. 

Be  it  enacted  by  the  Queen's  most  Excellent  Majesty,  by 
and  with  the  advice  and  consent  of  the  Lords  Spiritual  and 
Temporal,  and  Commons,  in  this  present  Parliament 
assembled,  and  by  the  authority  of  the  same,  as  follows  : 

1. — (I.)  Every  person  who  sells  for  use  as  a  fertiliser  of 
the  soil  any  article  manufactured  in  the  United  Kingdom 
or  imported  from  abroad  shall  give  to  the  purchaser  an 
invoice  stating  the  name  of  the  article  and  whether  it  is  an 
artificially  compounded  article  or  not,  and  what  is  at  least 
the  percentage  of  the  nitrogen,  soluble  and  insoluble  phos- 
phates, and  potash,  if  any,  contained  in  the  article,  and  this 
invoice  shall  have  effect  as  a  warranty  by  the  seller  of  the 
statements  contained  therein. 

(2.)  For  the  purposes  of  this  section  an  article  shall  be 
deemed  to  be  manufactured  if  it  has  been  subjected  to  any 
artificial  process. 

(3.)  This  section  shall  not  apply  to  a  sale  where  the  whole 
amount  sold  at  the  same  time  Aveighs  less  than  half  a 
hundredweight. 

2. — (1.)  Every  person  who  sells  for  use  as  food  for  cattle 
any  article  which  has  been  artificially  prepared  shall  give  to 
the  purchaser  an  invoice  stating  the  name  of  the  article  and 
whether  it  has  been  prepared  from  one  substance  or  seed,  or 
from  more  than  one  substance  or  seed,  and  this  invoice  shall 
have  effect  as  a  warranty  by  the  seller  of  the  statements 
contained  therein. 

(2.)  Where  any  article  sold  for  use  as  food  for  cattle  is 
sold  under  a  name  or  description  implying  that  it  is 
prepared  from  any  particular  substance,  or  from  any  two  or 
more  particular  substances,  or  is  the  product  of  any  par- 
ticular seed,  or  of  any  two  or  more  particular  seeds,  and 
without  any  indication  that  it  is  mixed  or  compounded  with 
any  other   substance    or   seed,   there   shall    be   implied   a 


warranty  by  the  seller  that  it  is  pore,  that  is  to  say,  is 
prepared  from  that  substance  or  those  substances  only,  or 
is  a  product  of  that  seed  or  those  seeds  only. 

(:{.)  On  the  sale  of  any  article  for  use  as  food  for  cattle 
there  shall  be  implied  a  warranty  by  the  seller  that  the 
article  is  suitable  for  feeding  purposes. 

(4.)  Any  statement  by  the  seller  of  the  percentages  of 
imtiitive  and  other  ingredients  contained  in  any  article 
sold  for  use  as  food  for  cattle,  made  after  the  commence- 
ment of  this  Act  in  an  invoice  of  such  article  or  in  any 
circular  or  advertisement  descriptive  of  such  article,  shall 
have  effect  as  a  warranty  by  the  seller. 

3. — (1-)  If  any  person  who  sells  any  article  for  use  a.s 
a  fertiliser  of  the  soil  or  as  food  for  cattle  commits  any 
of  the  following  offences,  namely  : — 

(«.)  Fails  without    reasonable    excuse    to    give,  on    or 
before  or  as  soon  as  possible  after  the  delivery  of  the 
article,  the  invoice  required  by  this  Act ;  or 
(6.)  Causes  or  permits    any  invoice    or    description    of 
the   article   sold  by    him   to  be  false  in  any  material 
particular  to  the  prejudice  of  the  purchaser;  or 
(c.)  Sells  for    use  as  food   for  cattle  any   article  which 
contains    any    ingredient    deleterious    to    cattle,  or  to 
which  has  been    added   any  ingredient  worthless   for 
feeding  purposes  and  not  disclosed  at  the  time  of  the 
sale, 
he  shall,  without  prejudice  to  any  civil  liability,  be  liable, 
on  summary  conviction,  for   a  first  offence  to   a   fine  not 
exceeding  twenty  pounds,  and  for  any  subsequent  offence 
to  a  fine  not  exceeding  fifty  pounds. 

(2.)  In  any  proceeding  for  an  offence  under  this  section 
it  shall  be  no  defence  to  allege  that  the  buyer,  having 
bought  only  for  analysis,  was  not  jjrejudiced  by  the  sale. 

(3.)  A  person  alleged  to  have  committed  an  offence 
under  this  section  in  respect  of  an  article  sold  by  him 
shall  be  entitled  to  the  same  rights  and  remedies,  civil  or 
criminal,  against  the  person  from  whom  he  bought  the 
article  as  are  available  to  the  person  who  bought  the 
article  from  him,  and  any  damages  recovered  by  him  may, 
if  the  circumstances  justify  it,  include  the  amount  of  any 
fine  and  costs  paid  by  him  on  conviction  under  this  section, 
and  the  costs  of  and  incidental  to  his  defence  on  such 
conviction. 

4. — (!•)  The  Board  of  Agriculture  shall  appoint  a  chief 
agricultural  analyst  (hereafter  referred  to  as  the  chief 
analyst),  who  shall  have  such  remuneration  out  of  moneys 
provided  by  Parliament  as  the  Treasury  maj'  assign.  The 
chief  analyst  shall  not  while  holding  his  office  engage  in 
private  practice. 

(2.)  Every  county  council  shall,  and  the  council  of  any 
county  borough  may,  appoint  or  concur  with  another  council 
or  other  councils  in  appointing  for  the  purposes  of  this  Act 
a  district  agricultural  analyst  (hereafter  referred  to  as  a 
district  analyst)  for  its  county  or  borough,  or  a  district 
comprising  the  counties  or  boroughs  of  the  councils  so  con- 
curring. The  remuneration  of  any  such  district  analyst 
shall  be  provided  by  the  council,  or  in  the  case  of  a  joint 
appointment  by  the  respective  councils  in  such  proportions 
as  they  may  agi'ee,  and  shall  be  paid,  in  the  case  of  a 
county,  as  general  expenses,  and,  in  the  case  of  a  county 
borough,  out  of  the  borough  fund  or  borough  rate.  The 
appointment  shall  be  subject  to  the  approval  of  the  Board 
of  Agriculture.  Provided  that  no  person  shall  while 
holding  the  office  of  district  analyst  engage  in  any  trade, 
manufacture,  or  business  connected  with  the  sale  or  impor- 
tation of  articles  used  for  fertilising  the  soil  or  as  food  for 
cattle. 

5, — (1.)  Every  bujer  of  any  article  used  for  fertilising 
the  soil  or  as  food  for  cattle  shall,  on  payment  to  a  district 
analyst  of  a  fee  sanctioned  by  the  body  who  appointed  the 
analyst,  be  entitled,  within  10  days  after  delivery  of  the 
article  to  the  buyer  or  receipt  of  the  invoice  by  the  buyer, 
whichever  is  later,  to  have  the  article  analysed  by  the 
analyst,  and  to  receive  from  him  a  certificate  of  the  result 
of  his  analysis. 

(2.)  Where  a  buyer  of  an  article  desires  to  have  the 
article  analysed  in  pursuance  of  this  section,  he  shall, 
in   accordance    with    regulations  made  by   the   Board    of 
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Agriculture,  take  three  samples  of  the  article,  and  shall  in 
accordance  with  the  said  regulations  cause  each  sample  to 
be  marked,  sealed,  and  fastened  up,  and  shall  deliver  or 
send  by  post  one  sample  with  the  invoice  or  a  copy  thereof 
to  the  district  analyst,  and  shall  give  another  sample  to  the 
seller,  and  shall  retain  the  third  sample  for  future  com- 
parison :  Provided  that  a  district  analyst,  or  some  person 
authorised  by  him  in  that  behalf  with  the  approval  of  the 
body  who  appointed  the  analyst,  shall,  on  request  either  by 
the  buver  or  by  the  seller,  and  on  payment  of  a  fee 
sanctioned  by  the  said  body,  take  the  samples  on  behalf  of 
the  buyer. 

(3.)  The  certificate  of  the  district  analyst  shall  be  m 
such  form  and  contain  such  particulars  as  the  Board  of 
Agriculture  direct,  and  every  district  analyst  shall  report  to 
the  Board  as  they  direct  the  result  of  any  analysis  made  by 
him  in  pursuance  of  this  Act. 

(4.)  If  the  seller  or  the  buyer  objects  to  the  certificate 
of  the  district  analyst,  one  of  the  samples  selected,  or 
another  sample  selected  in  like  manner,  may,  at  the  request 
of  the  seller,  or,  as  the  case  may  be,  the  buyer,  be  submitted 
with  the  invoice  or  a  copy  thereof  to  the  chief  analyst,  and 
the  seller,  or,  as  the  case  may  be,  the  buyer,  shall,  on  pay- 
ment of  a  fee  sanctioned  by  the  Treasury,  be  entitled  to 
have  the  sample  analysed  by  the  chief  analyst,  and  to 
receive  from  him  a  certificate  of  the  result  of  his  analysis. 

(5.)  At  the  hearing  of  any  civil  or  criminal  proceeding 
with  respect  to  any  article  analysed  in  pursuance  of  this 
section,  the  production  of  a  certificate  of  the  district 
analyst,  or  if  a  sample  has  been  submitted  to  the  chief 
analyst,  then  of  the  chief  analyst,  shall  be  sufficient  evidence 
of  the  facts  therein  stated,  unless  the  defendant  or  person 
charged  requires  that  the  analyst  be  called  as  a  witness. 

(6.)  The  costs  of  and  incidental  to  the  obtaining  of  any 
analysis  in  pursuance  of  this  section  shall  be  borne  by  the 
seller  or  the  buyer  in  accordance  with  the  results  of  the 
analysis,  and  shall  be  recoverable  as  a  simple  contract 
debt. 

6.  If  any  person  knowingly  and  fraudulently — 
(a)  tampers  with  any  parcel  of  fertiliser  or  feeding  stuff 
so   as   to   procure   that    any   sample   of   it    taken    in 
pursuance  of  this  Act  does  not  correctly  represent  the 
contents  of  the  parcel ;  or  _  I 

(fe)  tampers  with  any  sample  taken  under  this  Act ;  I 

he  shall  be  liable  on  summary  conviction  to  a  fine  not 
exceedintr  twenty  pounds,  or  to  imprisonment  for  a  term 
not  exceeding  six  months. 

7, — (1.)  A  prosecution  for  an  offence  under  this  Act  may 
be  instituted  either  by  the  person  aggrieved,  or  by  the 
council  of  a  county  or  borough,  or  by  any  body  or  associa- 
tion authorised  in  that  behalf  by  the  Board  of  Agriculture, 
but  in  the  case  of  an  offence  under  section  three  shall  not 
be  instituted  by  the  person  aggrieved  or  by  any  body  or 
association  except  on  a  certificate  by  the  Board  of  Agri- 
culture that  there  is  reasonable  ground  for  the  prosecution. 

(•2.)  Any  person  aggrieved  by  a  summary  conviction 
under  this  Act  may  appeal  to  a  court  of  quarter  sessions. 

8. — (1.)  For  the  purposes  of  this  Act  the  expression 
"cattle"  shall  mean  bulls,  cows,  oxen,  heifers,  calves, 
sheep,  goats,  swine,  and  horses ;  and  the  expressions 
"  soluble  "  and  "  insoluble  "  shall  respectively  mean  soluble 
and  insoluble  in  water. 

(2.)  This  Act  shall  apply  to  wholesale  as  well  as  retail 
sales. 

9.  In  the  application  of  this  Act  to  Scotland — 
(1.)  The  expression  ""  council  of  any  county  borough  " 
shall  mean  the  magistrates  and  town  council  of  a  burgh, 
and  the  duties  and  powers  of  councils  of  counties  and 
county  burghs  shall  be  performed  and  be  exerciseable  in  a 
county  by  the  county  councils  or  district  committees 
thereof,  and  in  a  burgh  by  the  magistrates  and  town 
council,  and  the  remuneration  of  district  analysts  appointed 
under  this  Act  shall  be  paid  in  the  case  of  a  county  out  of 
the  consolidated  rate,  and  in  the  case  of  a  burgh  out  of  the 
police  or  burgh  general  assessment. 


(2.)  The  expression  "burgh"  means  a  burgh  which 
returns  or  contributes  to  return  a  member  to  Parliament, 
not  being  a  burgh  to  which  section  fourteen  of  the  Local 
Government  (Scotland)  Act,  1889,  applies. 

(.3.)  Penalties  for  offences  under  this  Act  may  be 
recovered  summarily  before  the  sheriff  in  manner  provided 
by  the  Summary  Jurisdiction  Acts,  and  any  person 
aggrieved  by  a  summary  conviction  may  appeal  there- 
from in  accordance  with  the  provisions  of  those  Acts. 

10.  For  the  purposes  of  the  execution  of  this  Act  in 
Ireland,  inclusive  of  the  appointment  of  a  chief  agricultural 
analyst,  the  Lord  Lieutenant  acting  by  the  advice  of  the 
Privy  Council  shall  be  substituted  for  the  Board  of 
Agriculture,  and  the  district  analysts  shall  be  the  analysts 
appointed  for  couuties  and  boroughs  in  Ireland  under  the 
Sale  of  Food  and  Drugs  Act,  1875,  and  the  additional 
remuneration  of  such  analysts  for  their  duties  under  this 
Act  shall  be  provided  in  manner  directed  by  the  said  Act 
of  1875  and  any  Act  amending  the  same. 

11.  This  Act  shall  come  into  operation  on  the  first  day 
of  January,  one  thousand  eight  hundred  and  ninety-four. 

12.  This  Act  may  be  cited  as  the  Fertilisers  and  Feeding 
Stuffs  Act,  1893. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Sugar  Industry  in  the  Netherlands. 

In  a  despatch  to  the  Foreign  Office  dated  the  14th 
September,  ]Mr.  C.  L.  des  Graz,  Her  Majesty's  Charge 
d' Affaires  at  the  Hague,  transmits  a  memorandum  on  certain 
points  connected  with  the  sugar-refining  trade,  together 
with  answers  to  certain  questions  submitted  in  a  letter 
from  the  Foreign  Office  on  the  30th  August.  The  memo- 
randum states  as  follows  : — 

Beet-root  may  be  said  to  have  entirely  supplanted  cane 
as  the  material  used  for  the  manufacture  of  sugar  in  this 
country. 

The  beet-root  sugar  manufacturer  pays  duty  according  to 
one  of  the  two  following  systems,  either  of  which  he  is  at 
liberty  to  adopt. 

1.  Under  the  Prise  en  charge  system,  the  duty  the 
manufacturer  has  to  pay  is  calculated  on  the  basis  of  an 
estimated  yield  of  1'45  or  1*4  kilos,  of  refined  sugar  per 
hectolitre  of  juice  and  per  degree  of  its  density  according 
as  the  process  of  defecation  takes  place  before  or  after  the 
last  day  of  December.  A  supplementary  duty  of  5j  per 
cent,  is  levied  if  the  juice  is  subjected  to  the  "osmose" 
process,  and  one  of  9  per  cent,  if  Dr.  Steffen's  method  of 
separation  is  followed. 

The  presumed  yield  under  this  system  has  not  been 
altered  since  1867,  whereas  the  cultivation  of  the  beet-root 
and  the  process  of  manufacturing  sugar  from  it  have  both 
improved  since  then,  the  consequence  being  that  the  actual 
amount  of  sugar  obtained  from  the  beet-root  exceeds  the 
amount  which  it  is  estimated  to  yield. 

This  excess  or  over-pond  on  which  the  manufacturer  has 
no  duty  to  pay  constitutes  a  great  advantage  for  him,  the 
yield  of  "  overpond "  having  during  the  last  few  years 
averaged  22  per  cent. 

The  "  overpond  "  may  therefore  be  considered  a  general 
bounty  on  the  production  of  sugar. 

2,  The  second  system  the  manufacturer  can  adopt  is  the 
"  exercise." 

In  Holland  one  manufactory  only  is  worked  under  this 
method.  Duty  in  this  case  is  levied  on  the  direct  output 
declared  for  home  consumption.  No  previous  duty  is  levied 
and  no  drawback  granted  on  exportation. 

The  duty  on  raw  sugar  is  calculated  according  to  its 
saccharine  richness,  certain  deductions*  being  made;  a 
margin  is  thus  afforded  to  the  refiner,  turned  by  him  to 
greater  or  less  profit  according  to  the  more  or  less  perfect 
methods  of  refining  he  employs. 

*  Deduction  of  glucose  ^vith  coefficient  2,  and  ash  with  coefiicient  4, 
and  a  further  deduction  for  waste  of  H  per  cent. 
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It  may  be  added  that  there  is  at  present  a  bill  before  the 

Secoud  Chamber  of  the  States  General  which  has  for  its  object, 
by  means  of  strinj^eut  supervisory  regulations,  to  arrive  at  a 
correct  estimate  of  the  ]jroiit8  accruing  to  beet-root  sugar 
manufacturers  and  refiners  under  the  systems  described 
above. 

In  answer  to  the  question  as  to  how  the  duty  on  raw  sugar 
is  levied  and  as  to  how  the  drawback  is  granted  to  refiners 
on  sugar  exported,  Mr.  des  Gra/,  states  : — 

The  duty  on  raw  sugar  (for  home  consumption)  and  the 
equivalent  drawback  granted  to  refiners  (on  exportation)  is 
calculated  according  to  its  saccharine  richness  as  ascertained 
by  the  polariscope,  with  deduction  of  the  glucose  with  the 
coefficient  2,  and  the  ash  with  the  coefficient  4.  A  further 
deduction  for  waste  during  the  refinery  process  is  made  of 
]  \  per  cent,  in  the  case  of  beet-root  sugar,  and  of  2h  per 
cent,  in  the  case  of  cane  sugar. 

With  regard  to  the  amount  of  duty  on  raw  sugar  paid  by 
tne  refiners,  and  the  amount  of  drawback  granted  to  refiners 
on  export,  ^Ir.  des  Graz  says  : — 

The  amount  of  duty  on  raw  sugar  paid  by  the  refiners  is 
27  fl.  (2/.  06-.)  t  per  100  kilos,  of  refined  sugar,  and  ihe 
amount  of  the  drawback  paid  to  refiners  on  exports  is  the 
same,  viz.: — 27  fl.  per  100  kilos,  of  refined  sugar 
exported.  The  home  consumption  of  sugar  in  Holland  is 
estimated  at  40 — 42  million  kilos.,  and  the  amount  of  duty 
paid  for  sugar  consumed  in  Holland  is  8,500,000  fl. 
(708,333/.).*— 5oorJ  of  Trade  Journal. 

The  Ma>ufacture  of  Wood-Pulp  in  the  United 
States. 

The  Belgian  Consul-General  at  Philadelphia,  in  a  recent 
report,  supplies  the  following  particulars  of  the  wood-pulp 
industry  in  the  United  States  : — 

An  industry,  connected  with  the  working  of  the  forests, 
that  of  the  manufacture  of  wood-pulp,  has  within  late 
years  largelj^  developed  in  the  United  States.  From  1881 
to  1891  the  increase  in  production  was  about  500  per 
cent.  It  is  estimated  that  at  the  present  time  this  industry 
consumes  1,000,000  cords  of  wood  annually,  and  mean- 
while the  production  is  still  far  from  what  it  might  be 
were  it  not  for  the  fear  of  overstocking  the  market. 

The  applications  of  wood-pulp  have  tecome  very  numerous ; 
of  it  are  made  household  utensils,  casts,  mouldings  for  the 
inside  and  outside  ornamentation  of  houses  ;  in  Austria  it 
has  also  been  used  as  a  sheathing  for  war-ships.  But  at 
first  wood-pulp  was  used  solely  as  the  raw  material  for 
the  manufacture  of  paper,  and  this  is  still  the  case  in  the 
United  States.  Now,  already  in  this  direction  alone,  pro- 
duction no  longer  keeps  pace  with  the  needs  of  consump- 
tion ;  as  a  proof,  it  may  be  sufficient  to  mention  that 
newspapers  and  books  absorb  annually  in  the  United 
States  1,000,000,000  lb.  of  paper,  and  the  wood-pulp  would 
certainly  supply  two-thirds  of  this  quantity. 

This  industry  is  represented  by  22  States,  of  which  13 
are  on  the  Atlantic  coast,  two  on  the  Pacific  coast,  and 
seven  in  the  interior.  It  is  in  New  York  that  the  largest 
number  of  factories  are  to  be  found;  there  were  75  in 
1890,  or  one-third  of  the  total  figure,  but  they  are  pro- 
bably more  numerous  at  the  present  time,  for  the  new 
tariff  has  increased  the  duties  on  wood-pulp.  It  formerly 
paid  10  per  cent.,  it  is  now  taxed  at  2  •50  dols.  per  ton 
(dry  weight)  for  pulp  produced  mechanically,  at  6  dols. 
per  ton  (dry  weight)  for  that  produced  chemically,  but  not 
bleached,  and  at  7  dols.  per  ton  (dry  weight)  when  it  is 
bleached. 

Notwithstanding  these  increases,  the  imports  only 
diminished  by  2,197  tons  during  the  fiscal  year  1891 — 92, 
or  41,118  tons  against  43,315,  representing  respectively 
a  value  of  1,820,143  and  1,902,689  dols.— 762^. 

The  Utilisation  of  Scrap  Steel  in  the  United 

States. 

Mr.  C.  Clipperton,  Acting  British  Consul  at  Philadelphia, 
in  a  report  to  the  Foreign  Office,  dated  the  29th  September, 
encloses    an    extract    from    the   Pittsburgh   Dispatch   of 

♦  At  12  fls.  to  the  1?. 


September  19th,  with  regard  to  tests  being  made  of  a 
process  by  which  it  is  claimed  that  scrap  steel  can  be 
heated  and  rolled  into  any  shape. 

It  is  stated  that  two  men  of  the  Jefferson  Ironwork.s 
have  invented  a  process  by  which  scrap  steel  can  be  heated 
and  rolled  into  any  shape.  Colonel  A.  S.  Harden  and 
Thomas  \Vood:i  are  tne  patentees  of  the  composition  used 
in  this  new  process,  which  will  practically  revolutionise 
the  steel  business  as  far  as  the  scrap  portion  is  concerned. 
Thousands  of  dollars  have  been  going  to  waste  in  scrap 
steel,  which  could  not  be  placed  in  the  converter  and 
re-melted  for  re-rolling,  as  it  would  be  burned. — Ibid. 


GEJSERAL  TRADE  NOTES. 

The  Chemical  Indcstky  of  Beklin. 

The  following  report  of  the  German  chemical  trade  has 
been  prepared  by  the  Berlin  Chamber  of  Commerce  and 
published  in  the  Bericht  iiber  Handel  mid  Industrie  von 
Berlin.  The  report  for  the  previous  year  will  be  found  on 
page  206  of  No.  306  of  this  .Journal.  The  jear  1892  must 
be  considered  as,  on  the  whole,  favourable  for  the  chemical 
industries.  The  political  relations  were  of  such  a  nature  as 
to  ensure  a  regular  and  uninterrupted  development  of  trade, 
whilst  in  the  special  branch  of  disinfectants  the  prolonged 
epidemic  of  the  year  created  great  activity.  Profits  did 
not,  however,  quite  keep  pace  with  the  increased  turnover  ; 
the  finance  of  the  chemical  industries  is,  in  fact,  daily 
becoming  a  more  difficult  problem  in  consequence  of  the 
ever-increasing  home  and  foreign  competition.  The  legal 
enactments  as  to  the  protection  and  insurance  of  workmen 
have  also  aided  in  hampering  the  trade. 

It  must  be  recognised  that  hitherto  no  difficulties  have 
been  raised  as  to  the  Sunday  labour  which  is  necessary  in 
so  many  branches  of  chemical  work.  It  will  be  well  from 
henceforth  to  remain  content  with  the  laws  already  esta- 
blished for  the  benefit  of  the  workmen,  since  it  must  be 
remembered  that  these  entail  considerable  expense  on  the 
part  of  the  employer,  which  must  all  be  taken  account  of 
in  connection  with  the  question  of  competition. 

Although  the  new  commercial  treaties  with  Austria,  Italy, 
Switzerland,  and  Belgium  have  caused  serious  difficulties 
in  certain  branches,  such  as  the  lake  colours,  yet,  on  the 
whole,  their  influence  has  not  been  directly  perceptible. 

It  is  to  be  desired  that  arrangements  may  be  made  with 
other  countries  by  means  of  which  the  difficulties  arising 
from  high  import  duties  may  be  removed. 

The  McKinley  Bill  had  a  greater  influence  in  1892  than 
in  the  foregoing  year.  Its  continuance  induced  the 
Americans  to  commence  the  manufacture  of  many  articles 
for  themselves  which  they  had  previously  imported,  and 
consequently  the  export  of  German  goods  to  the  United 
States  fell  off  in  a  corresponding  degree. 

Ammonium  carbonate,  for  example,  is  taxed  to  the  extent 
of    if   cents  per  pound   English,  which  amounts  to   over 

25  per  cent,  of  the  selling  value  of  the  article. 

The  effect  of  this  heavy  tax  was  to  prevent  the  export  of 

the   article,    and   thus  to  depress  the    home   price,  which 

gradually  fell  during  the  entire  year,  reaching  a  minimum 

of  60  m.  per  100  kilos. 

Crystallised  salammoniac  also  fell  in  price,  owing  to  the 

largely  increased  production  by  the  gasworks,  and  was  to 

be  had  at  the  rate  of  45  m.  per  100  kilos. 

Salammoniac  spirit   also   suffered  a  considerable  fall   in 

value,  so  that  the  technically  pure  article  at  a  sp.  gr.  of 

0-910  was  delivered  from  the  gasworks  at  25  m.  per  100 

kilos. 

Ammonium  sulphate  remained  stationary  throughout  the 

year,  except  that  during  the  autumn  when  the  article  was 

temporarily  sold  out,  the  price  rose  for  a  short  period.    The 

average  price  was  22  m.  per  100  kilos. 

Potash  found  a  regular  and  satistactory  sale.     The  works 

never  had  to  make  stock  ;  notwithstanding  this  the  prices 

remained  very  low  as  in  1891,  although  the  most  important 

raw  materials,  the  .Stassfurt  potash  salts,  had  undergone  a 

by  no  means  nnimportant  rise. 
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Borax  and  boric  acid  also  maintained  their  position  at 
unaltered  prices. 

Oxalic  acid  and  its  salts  experienced  a  vigorous  sale, 
but  the  influence  of  foreign  competition  was  felt  continuously, 
prices  having  fallen  to  60  m.  per  100  kilos. 

Potassium  chlorate  was  much  in  demand,  on  account  of 
the  cholera,  and  rose  gradually  in  value  by  more  than 
50  per  cent.,  the  average  price  being  about  140  m. 

Yellow  prussiate  of  potash  had  a  ready  sale  at  unaltered 
rates. 

Silicate  of  soda  again  fell  in  price,  so  that  the  returns 
from  this  article  scarcely  yield  any  profit.  The  sales,  as  in 
former  years,  remained  limited,  partly  because  of  the  great 
over-production,  partly  because  the  protective  tariffs  hinder 
the  export  of  the  article.  The  former  vigorous  and  steady 
export  to  the  United  States  of  America  ceased  entirely  on 
account  of  the  operation  of  the  McKinley  Bill. 

Soda  cn/stals,  in  spite  of  the  union  of  German  alkali 
makers,  have  been  subjected  to  frequent  variations  in  value, 
so  that  transactions  have  produced  little  profit. 

NitHc  acid  was  in  good  demand  but  at  low  prices, 
whilst 

Chili  saltpetre  rose  during  the  year  by  \h  to  2  m.  per 
100  kilos. 

Sidphuric  acid  took  a  still  more  curious  place  in  the 
market.  In  the  East,  whilst  the  production  of  60''  acid 
exceeded  the  demand,  there  was  a  steady  scarcity  of 
concentrated  acid.  Notwithstanding  this,  prices  were  lower 
than  ever,  so  that  acid  of  66^  could  be  bought  below  6  m. 
per  100  kilo.,  including  package. 

The  tar  industry  suffered  from  the  general  stagnation  of 
trade,  even  more  than  in  the  preceding  year.  The  sale  of 
most  of  the  articles  of  manufacture  was  satisfactory,  but 
only  obtained  by  lowering  prices. 

Benzol  continued  to  fall  in  value,  as  in  the  closing  months 
of  1891  ;  the  price  gradually  fell  from  60  m.  at  the  com- 
mencement of  the  year  to  45  m.,  and  then  during  the  last 
few  weeks  rose  again  to  50  m.  per  100  kilos. 

Tohiol  and  xylol  remained  low  in  price,  and  were  in  but 
little  demand.  There  was,  however,  a  slightly  increased 
inquiry  for  the  last-named  article  towards  the  close  of  the 
year. 

Anthracene  fell  in  the  first  nine  months  by  25  per  cent., 
but  gradually  recovered,  so  that  at  the  close  of  the  year  it 
was  not  much  lower  than  at  the  beginning. 

This  recovery  in  the  prices  of  the  more  important  tar 
products  is  probably  due  to  the  union  of  the  English  tar 
distillers,  in  order  to  prevent  a  further  ruinous  fall  in  prices. 
It  is  to  be  hoped  that  their  efforts  may  be  successful,  since 
no  one,  not  even  the  purchasers,  can  wish  for  a  continuance 
of  such  excessively  low  and  variable  prices. 

Naphthalene,  in  spite  of  a  brisk  demand,  fell  15  percent, 
in  value  during  the  year. 

Phenol  and  cresol,  especially  the  latter,  were  in  great 
demand  on  account  of  the  cholera,  and  experienced  an  im- 
provement in  price.  When  the  epidemic  passed  away 
there  was  a  temporary  return  to  former  prices,  but  it  was 
found  that  the  stock  of  cresol  had  been  exhausted,  whilst 
the  demand  for  it  as  a  disinfectant  continued.  As  a  result 
of  this  and  the  union  already  mentioned,  both  articles  rose 
again  in  price  towards  the  end  of  the  j'ear,  phenol  to  a  slight 
extent,  cresol  to  a  greater  degree. 

Pitch  found  a  satisfactory  sale,  but,  like  most  of  the 
other  products  of  this  industry,  at  falling  prices. 

The  year  1893  has  opened  with  a  very  noticeable  dulness 
of  trade,  which  it  is  to  be  hoped  is  only  a  result  of  the  extreme 
cold  of  the  winter.  The  unfavourable  weather  of  the  winter 
months  made  itself  felt  in  another  way,  since  the  railway 
service  was  rendered  extremely  slow,  and  at  the  very  time 
when  it  was  most  in  demand  could  only  accomplish  a  small 
amount  of  work.  It  is  greatly  to  be  desired  that  this  evil 
should  be  in  some  way  obviated. 

Artificial  colotiring  matters,  aniline  and  similar  products 
were  exported  in  greater  quantity  by  nearly  2,000,000  kilos, 
than  in  the  foregoing  year,  but  the  course  of  the  market  for 
these  articles  was  nevertheless  quiet.  Most  of  the  crude 
products  and  colouring  matters  experienced  but  slight 
variations  in  price.     The   unfavourable   conditions    of  the 


textile  industries  at  the  commencement  of  the  year  naturally 
exerted  a  depressing  influence  on  the  colour  market,  whilst 
later  on  the  renewed  activity  in  this  important  branch  of 
industry  gave  rise  to  a  certain  amount  of  improvement. 

We  must  again  draw  attention  to  the  unfair  system  of 
the  Swiss,  who  do  not  grant  patents  for  the  protection  of 
chemical  inventions  and  discoveries,  and  who  can  therefore 
make  use  of  German  discoveries  without  any  cost,  and  thus 
compete  with  the  originators  of  the  new  articles  or  pro- 
cesses. The  great  sacrifice  made  by  the  German  firms,  by 
the  maintenance  of  costly  research  laboratories,  is  directly 
to  the  advantage  of  the  Swiss  manufacturers,  who  are 
enabled,  without  any  hindrance,  to  make  practical  use  of 
all  German  improvements.  This  is  not  the  place  for  further 
discussion  of  this  question,  but  the  German  Government 
should  make  every  endeavour  to  protect  their  home 
industries  as  far  as  possible  from  such  unjustifiable 
competition. 

The  trade  in  intermediate  products  of  the  colour  industry, 
such  as  naphthol,  was  not  satisfactory.  The  demand  for 
these  articles  maintained  the  level  of  the  previous  year,  but 
in  spite  of  the  lowering  of  prices  fresh  competition  was 
commenced  both  at  home  and  abroad,  so  that  the  existing 
over-production  was  greatly  aggravated,  and  further  cutting 
of  the  selling  prices  followed,  while  the  crude  products  did 
not  fall  in  the  same  degree,  and  even  in  some  cases  rose. 

The  general  condition  of  the  trade  in  non-poisonous 
chemical  and  mineral  colours  scarcely  underwent  any 
modification  during  the  year.  The  stagnation  which  set  in 
at  the  close  of  1891  was  maintained  throughout  the  whole 
period,  so  that  the  sale  could  scarcely  be  kept  up.  Com- 
petition was  exceptionally  keen,  so  that  prices  fell  still 
lower,  and  there  was,  moreover,  no  improvement  in  credit 
transactions.  As  a  result  of  the  new  commercial  arrange- 
ments, the  trade  with  Austria  did  not  experience  any 
improvement,  whilst  that  with  Switzerland  was  unfavourablj' 
influenced.  Although  the  tariff  on  tar  colouring  matters 
exported  to  Austria  has  been  considerably  lowered,  yet  the 
lake  colours,  which  contain  the  colour  in  a  combined  form, 
are  untouched  b}'  this  concession.  The  reduction  was, 
moreover,  insufficient  to  bring  about  any  marked  improve- 
ment in  those  articles  which  were  affected  by  it.  The  tariff 
on  baryta  white  for  example  was  reduced  from  three  to 
two  gulden.  This  reduced  tariff  is,  however,  still  25  per 
cent,  of  the  value  of  the  article,  so  that  even  under  the  new 
conditions  the  export  of  any  considerable  quantity  is  im- 
possible. The  relations  with  Switzerland  are  incomparably 
more  unfavourable,  since  on  most  of  the  articles  in  question 
the  tariff  has  been  increased  from  to  7  to  20  francs.  Such 
an  increase  in  the  duty  of  course  greatly  adds  to  the 
difficulties  of  the  trade.  Xo  amelioration  has  been  granted 
in  the  treaty  to  the  lake  colour  manufacture,  which  has 
many  difficulties  of  its  own  to  struggle  with.  It  is  greatly 
to  be  hoped  that  in  future  treaties  (with  Eussia,  &c.)  this 
branch  of  industry  may  be  taken  into  favourable  considera- 
tion. The  export  to  the  United  States  of  America  has 
maintained  its  old  level,  since  the  colouring  matters  in 
question  are  only  slightly  or  not  at  all  affected  by  the 
regulations  of  the  McKinley  Bill.  The  frade  with  England 
has  also  remained  at  the  old  level,  whilst  that  with  Holland 
and  Belgium  has  fallen  slightly  because  the  competition  of 
the  Rhenish  and  other  works  is  more  keenly  felt.  It  must 
be  pointed  out  that  the  colour  manufacture  has  suffered 
from  the  numerous  syndicates  and  unions  to  which  so  many 
of  the  suppliers  of  raw  materials  belong.  It  is  no  doubt 
permissible  to  come  to  the  aid  of  a  depressed  industry, 
labouring  under  over-production,  by  means  of  syndicates, 
but  it  is  just  as  certainly  unjustifiable  when  the  only  object 
of  a  syndicate  is  to  artificially  and  without  due  cause  raise 
the  price  of  materials.  This  is  the  attitude  taken  by  the 
syndicates  for  cdum,  alumina,  Prussian-blue,  and  chromium 
salts.  The  evil  influence  of  the  first  two  of  these  is 
especially  clear  when  we  remember  that  the  price  in 
England  is  40  per  cent,  below  that  in  Germany,  and  that, 
therefore,  the  increased  cost  of  materials  cannot  fail  to  be 
harmful  to  the  German  export  industry.  This  evil  can  only 
be  combated  by  lowering  the  import  tariff,  under  the 
protection  of  which  such  artificial  inflation  of  price  is  alone 
posssible. 
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The  price  of  pure  methyl  alcohol,  135  m.,  has  cot 
appreciably  changed  from  that  of  the  previous  year.  The 
improvement  in  wood  spirit,  wliich  was  noticed  towards  the 
close  of  1891,  was  maintained  throiiphoiit  the  year,  although 
the  English  demand  fell  off  in  the  latter  half  of  the  period 
on  account  of  the  fall  in  price  in  the  home  market.  The 
demand  for  raethylating  materials  (2  parts  of  wood  spirit 
and  ■;  part  of  pyridine  bases)  was  considerably  greater  than 
in  the  preceding  year,  so  that  the  stocks  of  wood  spirit 
have  not  increased. 

Acetic  acid. — The  ([notations  for  acetate  of  lime  for 
America  kept  at  the  level  of  last  year  (1891),  but  after- 
wards rose  from  18  ra.  to  20  and  21  m.,  without  any 
corresponding  change  taking  place  in  the  position  of  acetic 
acid. 

The  most  vigorous  movement  of  prices  in  an  upward 
direction  took  place  with  regard  to  disinfecting  agents,  on 
account  of  the  outbreak  and  spread  of  the  cholera  epidemic. 
The  violent  character  of  the  epidemic  in  Hamburg  soon 
produced  a  scarcity  of  disinfectants  ;  the  demand  for 
disinfectants,  however,  ceased  as  suddenly  as  it  commenced, 
so  that  unpleasant  conditions  for  the  intermediate  dealers 
could  not  fail  to  exist. 

Bromine.  —  In  October,  the  Stassfurt  manufacturers 
succeeded  in  making  an  arrangement  with  the  American 
firms  by  wliich  mutual  competition  was  obviated.  The 
result  cf  this  agreement  was  that  the  old  higher  price  for 
bromine  was  re-established,  the  effect  of  which  was  to 
somewhat  damp  the  ardour  of  purchasers  of  bromine 
preparations. 

('arbolic  acid. — From  the  causes  already  referred  to  an 
energetic  upward  movement  of  prices  took  place  at  about 
the  middle  of  the  year,  the  article  advancing  from  4id.  per 
lb.  to  l^d.  As  soon  as  the  cholera  scare  was  over,  however, 
a  considerable  decline  set  in. 

Glycerine,  maintained  the  level  of  1891.  This  article  has 
now  taken  an  almost  unprecedently  low  position.  The 
purified  varieties  are  in  fair  demand. 

Iodine  experienced  no  alteration  in  value,  so  that  the 
precarious  trade  in  iodine  preparations  could  be  carried  on 
in  safety.  It  is  not  yet  known  whether  all  the  former 
supporters  of  the  iodine  syndicate  have  joined  the  new 
.syndicate. 

Permanganate  of  potassium,  which  was  much  sought  for 
during  the  cholera  time,  and  enjoyed  a  corresponding  rise 
in  value,  fell  after  the  expiration  of  the  epidemic  almost 
below  cost  price,  on  account  of  the  increased  production 
and  accumulation  of  stocks  by  the  intermediate  dealers. 
Towards  the  close  of  the  year  prices  gained  ground  a  little, 
owing  to  the  fear  that  the  epidemic  would  return  in  189.3. 

Potassium  cyanide  was  in  somewhat  increased  demand, 
OAving  to  the  extended  use  of  this  article  for  the  extraction 
of  gold  and  silver  in  the  mining  districts  abroad. — Chemical 
Trade  Journal. 

The  Prick  of  ZrN-c. 

Engineering  and  Mining  Journal,  September  16,  1893. 

In  plotting  the  curves  of  the  prices  for  the  principal 
metals  in  the  United  States  during  1893  there  will  be  some 
verj'  extraordinary  lines,  certain  of  them  having  fallen  to  a 
lower  point  than  ever  before  recorded.  Thus,  copper  has 
dropped  below  the  level  to  which  it  sank  after  the  collapse 
of  the  French  syndicate ;  lead  has  been  lower  than  it  fell 
after  the  Corwith  failure  in  1888,  and  almost  to  the  panic 
price  of  3  c.  in  May  1879 ;  pig  iron  is  about  down  to 
bed-rock,  at  14  "50  dols.  for  Xo.  IX.  Foundry  here  ;  while 
tin  and  quicksilver  are  both  very  low,  though  these  have 
not  declined  so  much  proportionately  as  some  of  the  other 
metals.  We  have  already  commented  upon  this  phase  of 
the  financial  crisis  of  the  summer  of  1893  in  previous  issues, 
but  a  fortnight  ago  there  was  an  event  in  the  metal  market 
of  such  unusual  character  that  it  deserves  further  mention. 
"We  refer  to  the  continued  decline  in  the  value  of  zinc,  which 
carried  the  price  for  that  metal  below  that  for  lead. 

It  is  not  extraordinary  that  zinc  should  be  quoted  lower 
than  lead,  but  it  is  uncommon.  In  looking  over  the 
statistics  of  the  average  monthly  prices  of  the  two  metals 
in  The  Mineral  Industry  for   1892  we  find  that  since  1874 


the  value  of  zinc  first  declined  below  that  of  lead  in 
September  1881,  in  which  month  the  former  averaged 
5  ■  12."j  cents  per  pound,  and  the  latter  5-16.  This  happened 
again  in  September  188o  and  several  times  during  1886, 
which  year  was  remarkable,  the  average  for  lead  for  the 
whole  12  months  (4  63  cents)  exceeding  that  of  zinc  by 
0-23  of  a  cent.  In  August  1887  and  September  1888  lead 
was  again  sold  at  a  higher  rate  than  zinc,  and  in  September 
1 887  the  average  for  the  two  metals  was  the  same.  August 
1893  was  extraordinary,  however,  in  having  zinc  quoted  for 
less  than  lead,  when  both  were  below  4  cents. 

Two  weeks  ago  the  price  of  lead  in  New  York  was  3  •  675 
to  3  •  75,  having  risen  in  a  fortnight  from  3  •  30  on  account 
of  restriction  in  production,  as  we  foretold  in  our  issue  of 
August  19th.  The  condition  in  the  zinc  market  had  become 
about  as  bad  as  it  could  be,  however,  and  the  price  con- 
tinued to  fall,  until  finally,  at  the  end  of  the  month,  3  "275 
to  3  "30  (East  St.  Louis)  was  reached,  this  being  equivalent 
to  3 •.'325  to  3 '55  in  Xew  Tork,  and  lower  than  the  price  in 
London.  Ordinary  brands  of  spelter  were  quoted  in 
London  on  August  17th  at  17/.  bs.  per  gross  ton  (3*74  c. 
per  pound);  the  next  week  there  was  a  drop  to  10/.  \5s. 
(.3"G3  c),  through  fear  of  importations  from  America,  but 
during  the  week  following  the  price  recovered  to  17/.  2s.  &d. 
(3*71  c).  When  spelter,  which  it  costs  more  to  produce 
in  the  United  States  than  in  Europe,  actually  sells  at  a 
lower  rate  here  than  abroad,  the  weakness  of  our  market  is 
forcibly  shown. 

As  to  the  chances  for  improvement  we  hesitate  about 
expressing  our  opinion.  Things  are  bad  among  the  brass 
workers,  and  among  the  galvanisers,  from  whom  came  the 
great  increase  in  the  demand  for  spelter  last  year,  business 
seems  to  have  had  a  very  serious  set-back.  At  the  same 
production  has  been  large.  According  to  a  statement 
published  in  our  market  report  August  19th,  the  output  in 
the  first  six  months  of  1893  was  stated  to  be  45,794  short  tons, 
against  about  the  same  amount  in  the  corresponding  period 
of  1892.  If  these  figures  be  correct  the  output  of  spelter 
during  the  first  half  of  the  present  year  was  much  greater 
than  during  the  last  half  of  1892,  and  this  notwithstanding 
the  strike,  commencing  June  1  st,  among  the  coal  miners  of 
Kansas,  cutting  off  the  fuel  supply  of  the  Kansas-Missouri 
works. 

Since  the  middle  of  June  the  production  of  spelter  has 
been  restricted  sharply,  but  the  stocks  have  been  large  and 
pressing  for  sale.  The  productive  capacity  of  the  Mississippi 
Valley  States  has  been  increased  so  largely  during  the  past 
two  or  three  years  that,  without  doubt,  the  demand  can  be 
met  easily  as  soon  as  it  springs  up  again.  We  do  not 
look  for  so  great  a  rise  proportionately  in  the  price  of 
spelter,  therefore,  as  in  that  of  lead — when  the  country 
begins  to  recover  from  the  recent  panic — and  we  fear  that 
the  zinc  smelters  will  have  hard  times  for  many  months, 
during  which  only  the  best  designed  works  will  yield  much 
profit. 

The  Fertixisee  M-ixrFACTusE  ix  Geobgia. 

Engineering  and  Mining  Journal,  September  16,  1893. 

Directly  connected  with  mining,  an  industry  has  been 
built  up  in  the  South  during  the  past  few  years  which  has 
become  of  much  importance  to  both  the  mineral  and 
agricultural  resources  of  the  country.  This  is  the  manu- 
facture of  fertilisers.  In  Atlanta  this  industry  has  grown  to 
almost  as  large  proportions  as  in  Charleston,  notwithstanding 
the  fact  that  the  phosphates  used  are  principally  shipped 
from  South  Carolina  to  Georgia,  as  this  mineral  is  not 
known  to  occur  in  paying  quantities  in  the  last-named 
State.  The  capacity  of  the  six  acid  plants  of  Atlanta  is 
between  40,000  and  50,000  tons  yearly.  Two  of  these 
plants,  the  Atlanta  Fertiliser  Company  and  the  Kenesaw 
Guano  Company,  use  entirely,  for  the  production  of  the 
sulphuric  acid  necessary  in  manufacturing  the  fertilisers, 
brimstone  which  is  imported  direct  from  Sicily.  The  Scott 
^lanufacturing  Company  uses  one-half  imported  brimstone 
and  one-half  imported  pyrites,  the  latter  coming  from  Spain. 
The  other  three  companies,  the  Southern,  the  Furman,  and 
the  0.  A.  Smith,  use  entirely  pyrites  imported  from  Spain. 
There  are  known  to  exist  in    Georgia  several  bodies  of 
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pyrites,  and  experiments  have  been  made  with  the  view  of 
utilising  the  domestic  instead  of  the  imported  article,  but 
they  have  to  the  present  time  proved  unsuccessful,  although 
the  companies  would  prefer  the  domestic  on  account  of 
economy.  The  chief  trouble  has  been  the  limited  quantity 
carrying  the  requisite  perceiitage  of  sulphur.  Another 
difficulty  has  been  the  high  percentage  of  silica,  also  the 
small  extent  of  the  ore  bodies.  These  difficulties  may  all 
be  overcome  if  the  owners  of  pyrites  mines  will  show 
enterprise  enough  to  fully  develop  the  ore  bodies  by 
thorough  prospectinsr,  which  the  value  of  the  mineral  would 
justify  in  this  section,  where  labour  is  so  cheap  and  the 
market  so  near  the  mines.  Xorth  Carolina  is  the  next 
nearest  supply  point,  and  experiments  are  now  being  made 
with  pyrites  from  that  State,  but  they  have  not  yet  proved 
sufficiently  successful  to  warrant  any  statement  regarding 
the  adoption  of  this  supply.  South  Carolina  and  Florida 
furnish  all  the  phosphate  used,  while  the  potash  and  kainit 
are  imported  directly  from  Germany. 

Xearly  all  the  known  deposits  of  pyrites  in  Alabama  are 
copper  pyrites,  which  do  not  carry  a  sufficient  percentage 
of  sulphur,  but  the  deposits  of  Georgia  are  mostly  iron 
pyrites,  and  if  found  in  sohd  bodies  of  sufficient  extent 
carrying  the  necessary  per  cent,  (from  47  to  49)  in  sulphur, 
would  prove  very  pophlar  with  the  fertiliser  men,  especially 
of  Atlanta.  The  price  per  ton  of  pyrites  of  the  requisite 
grade  is  about  5  dols.  delivered,  and  the  nearest  supply  to 
Atlanta  is  Villa  Rica,  about  40  miles  west  on  the  Georgia 
Pacific  Eailroad.  A  large  quantity  has  been  at  times 
shipped  into  Atlanta  from  the  different  mines  in  the  vicinity 
of  this  place,  but  because  of  the  reasons  already  given  the 
industry  of  mining  and  shipping  is  not  at  all  extensive, 
although  some  work  of  a  development  nature  is  being  carried 
on  at  these  mines  in  the  hope  of  showing  up  the  mineral 
in  paying  quantities  of  the  requisite  grade.  From  reliable 
information  it  is  ver}-  doubtful  whether  the  domestic  pyrites 
will  ever  displace  the  foreign  unless  freight  rates  could  be 
so  arranged  as  to  make  it  possible  to  ship  from  South 
Dakota,  where  some  very  extensive  deposits  of  high  grade 
iron  pyrites  occur.  Before  this  could  be  possible,  though, 
the  price  of  pyrites  must  advance  very  material!}'  or  the 
rates  of  freight  fall.  As  long  as  the  manufacturers  are  at 
such  a  distance  from  the  western  country  it  is  probable 
that  they  can  import  from  Spain  cheaper  than  it  could  be 
mined  in  the  West. 

A  Xew  Paper. 

According  to  the  Droguisten  Zeitung  the  patent  has  been 
refused  in  Germany  for  an  invention  consisting  in  the 
preparation  of  paper  made  with  the  ordinary  raw  materials 
to  which  asbestos  and  parchment  size  have  been  added. 
An}'  writing  in  ink  on  this  paper  may  be  removed  by  the 
application  of  a  wet  sponge.  The  paper  pulp,  after  having 
been  compressed  by  a  roller,  is  submerged  for  a  period  of 
from  6  to  36  seconds,  according  to  the  thickness  of  the 
paper,  in  concentrated  sulphuric  acid  of  20^  strength, 
diluted  with  fiom  10  to  15  per  cent,  of  water.  The  paper 
is  then  pressed  between  glass  rollers,  and  it  is  then  succes- 
sively tempered  in  water  in  an  ammoniacal  solution  and  a 
second  time  in  water,  after  which  it  is  well  compressed 
between  rollers,  and  dried.  It  is  said  that  the  final  product 
bears  a  complete  resemblance  to  ordinary  paper.  Its  sale 
has  been  prohibited  with  a  view  to  prevent  the  abuses  to 
which  it  might  easily  be  put. 

TI^TLATE  Prodoctiox  in  the  United  States. 

The  report  of  Special  Agent  Ayer,  recently  issued  by  the 
Treasury  Department,  shows  that  from  July  1st  to  March 
31st,  1893,  the  aggregate  production  of  tinplate  in  this 
country  from  sheets  rolled  in  the  United  States  was 
34,632,052  lb.  The  aggregate  amount  of  imported  black 
plates  which  have  been  converted  into  tinplate  in  the 
United  States  was  39,290,282  lb.,  making  the  grand  total  of 
both  kinds  73,922,334  lb.  The  increase  of  the  March 
quarter  over  the  December  quarter  of  tinplate  produced  in 
this  country  is  3,300,000  lb.,  and  of  imported  black  plate 
6,750,000  lb.  Ten  firms  use  their  own  black  plates 
exclusively.  Thirteen  firms  use  botft  American  and  foreign 
plates,  and  nine  use  only  foreign  plfites.     Agent  Ayer  states 


that  his   figures   as   given   are   made  up  from  the  sworn 

returns  of  manufacturers.  The  report  for  the  quarter  ended 
March  31st,  1892,  the  last  made,  shows  the  production  to 
have  been  29,566,399  lb.,  of  which  40  per  cent,  were  made 
from  American  black  plates. — Engineering  and  Mining 
Journal. 

New  Zealand  Platinum. 

It  is  stated  that  a  quantity  of  heavy  greyish  sand  '^  '^ 
been  discovered  at  Boatman's,  near  Greymouth,  N.Z.,  which 
is  said  to  contain  platinum  at  the  rate  of  46  oz.  to  the  ton. 
If  this  turns  out  to  be  a  fair  average,  the  find  should  be  a 
very  profitable  one. —  Chemist  and  Druggist. 

The  Alkali  Export  Business. 

During  the  month  of  August  Germanj'  imported  15,908 
cwt.  of  alkali  from  the  United  Kingdom,  as  compared  with 
9,984  cwt.  in  August  1892.  In  consequence  of  the  increased 
duty  on  German  articles,  the  import  into  Eussia  of  coal-tar 
products  from  England  has  also  been  largely  augmented. 
During  the  first  eight  months  of  this  year,  for  instance, 
Russia  imported  212,239  cwt.  of  alkali  from  the  United 
Kingdom,  as  compared  with  135,828  cwt.  in  the  corre- 
sponding period  of  last  jear.  The  discrepancy  would 
probably  have  been  much  greater  still  but  for  the  fact  that 
the  new  Russian  tariff  only  came  into  operation  in  the 
second  half  of  the  year.  During  the  first  eight  months  of 
this  j-ear  the  United  States  imported  2,585,637  cwt.  of 
alkali  from  the  United  Kingdom,  as  compared  with 
2,218,864  cwt.  in  the  corresponding  period  of  189ii. — Ibid. 

Drug  Imports  into  Servia. 

The  imports  of  drugs,  chemicals,  and  colours  into  Servia 
were  valued  at  60,765/.  in  1892,  being  15,178/.  in  excess  of 
the  figures  for  the  previous  year.  British  and  French 
articles  showed  a  falling  off,  whilst  most  other  countries — 
notably  Austria,  Italy,  German^',  and  Russia — have  im- 
proved their  position.  The  largest  British  item  was  indigo, 
which  was  valued  at  1,663/.  England  also  sent  small 
quantities  of  soda,  herbs,  sugar  of  lead,  and  cochineal. 
Tea,  which  used  to  be  classed  under  the  head  of  groceries, 
is  placed  in  the  Servian  statistics  for  1891  under  that  of 
"  drugs  and  chemicals,"  owing  perhaps  to  the  extremely 
high  price  of  the  commodity  and  to  the  fact  that  the  bulk 
of  the  people  look  upon  it  as  a  beverage  to  be  used  only  in 
times  of  illness.  The  value  of  the  total  amount  imported 
did  not  exceed  625/.  Amongst  other  articles  of  import  are 
acids  and  salts,  to  the  amount  of  1,132/. ;  saltpetre,  4,200/. ; 
litharge,  1,025/.;  copperas,  2,232/.;  soda,  1,702/.;  and 
various  made-up  medicines,  6,764/. — Ibid. 

Australian  Xative  Gums. 

According  to  a  Queensland  paper,  Mr.  T.  G.  Macknight, 
F.L.S.,  is  endeavouring  to  organise  the  collection  of  gums 
from  various  Queensland  trees  for  commercial  purposes. 
He  states  that  the  gums  from  the  following  trees  are  of 
commercial  value  : — Queensland  kauri  pine,  brigalow,  gidya, 
grass-tree,  c^-press  pine,  bloodwood,  acacia,  wattle,  fig, 
Xorfolk  Island  pine,  and  the  damar  or  kauri  pine  of  Xew 
Caledonia,  New  Guinea,  New  Hebrides,  and  Fiji.  The 
time  to  tap  the  trees  is  when  the  sap  begins  to  rise  at 
budding  and  flowering  season,  and  the  gum  should  be 
collected  soon  after  the  fruit  has  commenced  to  ripen  and 
the  sun  has  made  the  exudations  firmer  and  easier  to  get 
off,  but,  of  course,  before  the  autumn  rains.  The  tree 
should  be  wounded  on  one  side  one  year  and  the  opposite 
side  the  next  year,  and  then  on  the  left  and  right  sides  in 
succeeding  seasons  ;  the  first  side  will  then  be  ready  again 
for  tapping.  In  some  cases  the  gum  on  exuding  is  rather 
liquid,  and  apt  to  run  down  to  the  ground.  To  keep  it 
clean,  a  small  piece  of  wood  should  be  put  into  the  trunk 
at  the  lower  end  of  the  cut,  to  direct  the  gum  clear  of  the 
tree,  so  that  it  will  fall  into  a  kerosene  tin,  shell,  or  any 
other  receptacle.  INIr.  Macknight  states  that  gum — new, 
clean,  free  from  bark  and  dirt — ranges  in  value  from  20.^. 
to  50s.  per  cwt.,  delivered  in  Brisbane.  The  fresher  it  is 
the  better.  Gum  found  in  cavities  in  the  woody  part  of 
trees  is  inferior. — Ibid. 
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AnULTERATION    OP   CoCOA-NUT    OiL. 

The  cocoa-utit  oil  industry  of  Trinidad  iippears  t  o  be  in 
imtuiuent  diinj^er  of  irrepiirable  injury  throui.^h  tlie  practice 
of  adulteration  of  the  oil  with  a  substance  which  is  larjiely 
imported  under  the  coniiuercial  name  of  "  refined  white 
cotton-seed "  oil,  which  is  admitted  dutyfree.  That  this 
oil  is  not  used  for  local  consumption  is  notorious,  and  is, 
moreover,  j)roved  by  the  fact  that  of  148  dilTerent  shops  in 
which  it  was  asked  for,  only  seven  were  able  to  sup[)ly  it. 
Yet  the  imports  were  9,000  gallons  in  1892  and  7,000  gallons 
during  the  first  half  of  the  present  year. — Ibid. 

The  Gkkkk  Sulphur  ]\iixEs. 
A  Greek  Compan}',  known  as  the  Hellenic  Company  of 
Public  Works,  at  Athens,  who  are  the  proprietors  of  the 
sulphur  deposits  in  the  island  of  Milo,  have  commenced 
this  year  to  export  their  produce  to  France,  where  it  has 
been  pronounced  much  superior  to  the  Sicilian  article. 
The  existence  of  the  mines  of  ]\lilo  was  known  to  the 
ancients.  The  Phojnicians  were  the  first  to  extract  sulphur, 
after  them  came  the  Greeks,  liomans,  and  Hyzantiues,  and 
many  old  borings  are  still  to  be  seen.  The  sulphur  attains 
at  times  a  depth  of  10  metres  over  an  area  of  more  than 
200  metres.  About  20  per  cent,  or  30  per  cent,  of  pure 
sulphur  is  obtained  from  the  deposits.  The  annual  pro- 
duction amounts  to  some  2,000  tons,  which  are  chiefly 
consumed  in  Greece  in  the  treatment  of  vines  against  the 
o'idium. — Ihid. 

South  American  Quicksilver. 
A  vein  of  cinnabar  was  discovered  in  1786  near  Quindiu, 
in  Colombia,  but  after  being  worked  for  some  time  the 
mine  was  abandoned  and  all  trace  of  it  lost,  lu  1886 
special  search  was  made  for  its  rediscovery,  and  after 
much  trouble  six  levels,  together  with  various  furnaces, 
tools,  &c.,  wer^  discovered.  The  mine  is  nearly  10,000  ft. 
above  the  sea-level.  The  average  percentage  of  cinnabar 
in  the  veins  and  seams  varies  between  |  and  H  per  cent. 
It  is  not  improbable  that  more  valuable  deposits  occur  in 
the  mountain.  The  Quindiu  deposit  may  be  regarded  as 
impregnatious.  Heated  waters  bearing  double  sulphides  of 
iron  and  mercury  iu  solution  may  have  made  their  way 
up  and  along  this  disturbance,  and  then  passing  between 
the  bedding-planes  of  the  softer  schists  may  have  im- 
pregnated beds,  occasionally  filling  joints  and  the  fissures 
therein. — Ibid. 

The  German  Co.4x-Tar  Industry  during  1893. 
Chem.  Ind.lQ,  1893,  205—210. 

The  coal  tar  industry,  which  in  the  closing  months  of  the 
year  1891  began  to  exhibit  signs  of  stagnation,  suffered 
considerably  in  1892  from  the  general  depression  in  trade, 
so  that  most  of  the  articles  of  manufacture  experienced  a 
great  fall  in  prices.  The  demand  in  disinfectants  was  brisk 
during  the  summer  months  on  account  of  the  cholera,  and 
the  benzene  and  anthracene  markets  experienced  a  temporary 
improvement  in  prices  owing  to  the  formation  of  the  Tar 
Products  Sales  Committee,  a  syndicate  to  which  most  of  the 
English  tar  distillers  belong.  Judging  from  the  short 
existence  which  similar  unions  have  experienced  in  the 
past,  it  is  obvious  that  too  much  confidence  cannot  be 
placed  in  the  continuance  of  the  new  syndicate.  Never- 
theless such  manifestations  as  were  recently  observed  in  the 
benzene  market,  tend  to  justify  the  efforts  of  the  syndicate 
to  uphold  prices,  seeing  that  benzene  has  fallen  in  value  to 
such  an  extent  that  it  has  become  a  question  whether  it 
would  not  be  more  profitable  to  employ  it  for  fuel  purposes 
rather  than  inflate  the  market  with  it.  To  prevent  further 
depreciation  in  the  price  of  this  article  a  combination  of 
the  German  tar  distillers  on  the  one  hand,  and  the  coke-oven 
owners  on  the  other,  with  the  English  syndicate,  should 
be  effected,  and  although  the  formation  of  an  international 
union  would  of  necessity  be  attended  with  many  diflBcalties, 
owing  to  the  various  interests  which  are  at  stake,  it  is 
thought  that  the  continuance  of  such  excessively  low 
prices  is  of  such  importance  to  both  countries,  that  it 
should  eventual!}'  be  possible  to  combat  all  differences. 

Light  Oils  and  Benzene. — The  imports  of  light  oils  into 
Germany  during  the  past  year  were  1|  million  kilos,  less 


than  in  the  precedintr  year,  notwithstanding  the  fact  that 
the  .consumption  was  greater.  This  reduction  is  due  to 
the  increasing  amount  of  benzene  produced  by  the  German 
coke  ovens,  and  although  it  is  stated  on  good  authority 
that  at  current  prices  it  does  not  pay  to  extract  the  benzene 
from  coke-oven  gas,  this  operation  is  still  carried  on,  as 
the  plant  is  in  existence,  and  the  owners  show  want  of 
resolution  to  stop  it.  It  is  inferred  from  recent  reports 
that  at  a  price  of  "lO  m.  per  100  kilos,  benzene  is  the 
cheapest  product  available  for  increasing  the  illuminating 
power  of  gas.  Any  furthtr  decline  in  its  vaiue  must 
therefore  expedite  the  fulfilment  of  this  movement,  so  that 
in  the  course  of  time  an  improvement  in  price  may  be 
looked  for  even  should  the  consumption  for  the  manufac- 
ture of  colouring  matters  remain  the  same. 

Plienol  and  cresol  were  in  good  demand  on  account  of 
the  cholera,  and  prices  were  on  the  whole  better  than  ia 
the  year  1891. 

Naphthalene,  in  spite  of  an  increased  demand  for  colour 
purposes  continued  to  fall  in  value,  so  that  present  prices 
scarcely  cover  the  costs  of  purification. 

Anthracene  fell  in  the  first  nine  months  of  the  year,  but 
subsequently  returned  to  previous  prices. 

Pyridine  bases. — There  was  no  appreciable  change  in 
the  value  of  pyridine  bases,  and  the  attempt  made  by  the 
English  syndicate  to  raise  the  price  25  per  cent,  was 
unsuccessful. 

Ammonium  sulphate  was  in  good  demand,  and  rose  in 
value  towards  the  close  of  the  year. 

Pitch  and  roofing  tar  continued  to  fall  in  value ;  the 
former  commenced  the  year  with  a  price  of  3.5.v.  per  ton 
f.o.b.  London,  and  towards  the  end  of  the  year  fell  to 
28s.  &d. 

With  regard  to  improvements  in  the  distillation  but  little 
advance  appears  to  have  been  made  during  the  year.  The 
apparatus  for  the  continuous  distillation  patented  about  two 
years  ago  does  not  seem  to  have  been  taken  up  by  tar 
distillers,  so  that  the  distillation  is  carried  on  as  before 
in  stills  of  the  ordinary  construction  worked  intermittently. 

Black  varnish. — To  utilise  coal  tar  for  protective  coat- 
ings, especially  metallic  surfaces,  all  injurious  sulphur  com- 
pounds should  be  removed.  This  is  effected  according  to 
an  English  patent,  10,976  by  washing  the  tar  in  solutions  of 
copper  or  zinc  sulphate.  The  recovery  of  the  metallic 
sulphides  is  said  to  be  a  tedious  operation,  and  as  the 
process  cannot  be  worked  without  incurring  some  loss  of 
metal,  it  does  not  appear  to  be  of  practical  utility. 

Asphalte. — To  render  asphalte  composed  of  a  mixture  of 
pitch  and  sand  impervious  to  acids,  it  is  proposed  to 
remove  the  phenolic  (acid)  oils  present  in  the  pitch  before 
using  it  (Eng.  Pat.  13,595. 

Wood-protecting  paints. — The  consumption  of  the  high 
boiling  tar  oils  as  paints  for  wood  is  increasing  steadily. 
Their  value  for  this  purpose  is  said  to  be  enhanced  by 
subjecting  the  oils  to  the  action  of  ozonised  air,  which  has  a 
thickening  effect  on  the  oils,  and  imparts  greater  body  to 
them  (Ger.  Pat.  63,318). 

Lubricating  greases,  ^  c. — According  to  a  French  patent. 
No,  213,529,  the  preparation  of  "  mineral  fats  "  from  mineral 
oil  is  effected  by  adding  fatty  acids  and  milk  of  lime  to  the 
latter  and  heating  the  mixture. 

For  the  removal  of  sulphur  compounds  it  is  recommended 
to  subject  the  oils  in  the  form  of  vapour  to  the  action  of 
steam  at  temperatures  sufficiently  high  to  decompose  the 
sulphur  compounds  (Amer.  Pat.  486,406). 

Benzene  from  coke  oven  gases. — According  to  Heinzerling 
(Ger.  Pat.  66,644)  the  separation  of  benzene  from  coke- 
oven  gas  is  effected  by  compressing  the  gas  and  simul- 
taneouslj'  subjecting  it  to  extreme  cold.  The  compressed 
and  cooled  gas  is  then  passed  into  the  cylinder  of  a  motor, 
in  which  it  is  allowed  to  expand  and  perform  work.  This 
causes  a  further  reduction  of  temperature,  and  the  separation 
of  the  benzene  in  a  gelatinous  crystalline  form.  This 
process,  although  highly  ingenious,  is  only  in  use  at  one 
works,  and  it  would  appear  that  the  necessary  machinerj^ 
and  appliances  are  too  expensive  to  admit  of  the  method 
being  generally  adopted. 
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Artificial  indigo. — "With  regard  to  the  preparation  of 
artificial  indigo  from  phenyl-glycocine  patented  about  two 
years  ago,  data  as  to  quantities  actually  produced  are 
■wanting.  The  patent  must,  however,  be  considered  of 
great  value  by  the  owners,  as  during  the  past  year  it  has 
been  extended  to  the  homologues  of  phenylglycocine,  more 
especially  meta-xj'lylglycocine  and  ethylorthotoluylgly- 
cocine. 

General  data. — Of  the  reduction  products  of  benzene, 
■which  have  been  minutely  studied  by  Bayer,  it  "would 
appear  that  among  others  dihydrobenzene  pre-exists  in 
crude  benzene  and  is  the  cause  of  the  red  coloration  which 
sulphuric  acid  imparts  to  crude  benzene. 

Among  the  higher  boiling  hydrocarbons  naphthalene  has, 
as  in  former  years,  given  rise  to  the  grantmg  of  a  large 
number  of  patents  in  connection  "with  the  colour  industry. 
Graebe  and  Gfeller's  reseai'ches  on  the  oxidation  of 
acenaphthene  have  shown  that  naphthalic  acid  is  obtained 
in  theoretical  quantities,  whilst  the  quinone  is  only  yielded 
in  small  quantities  as  a  by-product  when  an  insufficient 
amount  of  oxidising  agent  is  employed.  The  quinone 
reacts  with  caustic  alkalis  in  a  remarkable  manner,  which 
is  being  further  investigated. 

Much  attention  has  been  given  during   the  past  year  to 
the  study  of  the  coal-tar  bases.     Orthohydroxy-  and  mono- 
acetylamido-quinoline,  an  antipyretic  derivative  of  quinoline, 
has  been  prepared  and  patented.     Pictet  and  Popovici  have 
prepared  isoquinoliue  by  pyrogenic   synthesis  from   benzy- 
lidene-ethyl  amine,  whilst  Bamberger   and  Kitscheld   have 
obtained  the  base  from  naphthalene  by  exchanging  one  CH 
group  in  one  of   the  naphthalene  rings  for  a  nitrogen  atom.   ' 
Starting  with  /3-naphthoquinone,  the  next  product  of  the   | 
reaction  is   dihydroxyisocumarine,   then    isocumarine   car-   1 
boxylic  acid  and  isocarbostyril,  which  latter  when  heated 
with  zinc-dust  in  excess  yields  isoquinoline. 

The  reddening  of  phenol  in  air  and  light  has  been  made 
the  subject  of  further  investigation,  without,  however, 
arriving  at  any  definite  conclusions  (this  Journal,  1893, 
107). 

The  determination  of  phenol  in  carbolic  oils  gave  rise  to 
several  disputes  in  the  course  of  the  year.  Unsuccessful 
attempts  were  made  to  determine  the  percentage  of  phenol 
by  titration  with  bromine,  or  weighing  the  bromine  additive 
product,  as  the  different  cresols  of  which  these  oils  are 
mainly  composed  absorb  different  quantities  of  bromine. 
The  commercial  method  now  universally  adopted  consists 
in  shaking  up  a  known  quantity  of  the  oil  with  a  certain 
amount  of  caustic  soda  solution  (sp.  gr.  1  •  2)  and  noting  the 
increase  in  the  volume  of  the  latter.  Accurate  results  are 
obtained  by  the  following  method  : — 100  cc.  of  the  oil  are 
treated  with  an  excess  of  a  10  per  cent,  solution  of  caustic 
alkali.  The  aqueous  solution  is  boiled  for  the  purpose  of 
removing  the  last  traces  of  neutral  oil,  after  which  it  is 
acidified  with  hydrochloric  acid. 

The  phenols  are  separated  from  the  aqueous  solution,  the 
latter  is  shaken  up  with  ether,  and  the  ethereal  solution 
added  to  the  phenols.  This  mixture  is  then  dried  with 
calcium  chloride,  the  ether  expelled  by  distillation,  and  the 
residue  weighed  or  measured. 

Among  the  oxygen  compounds  of  coal  tar,  cumarone  has 
been  investigated.  On  reduction  with  sodium  and  alcohol 
hydrocumarone  CgHgO  is  obtained,  together  with  ortho-ethyl- 
phenol. 

Hensler  (this  Journal,  1892,  671),  in  his  investigations  on 
lignite  tar,  failed  to  detect  the  presence  of  cumarone  and 
indeue.  No  evidence  of  the  presence  of  terpenes  in  the  tar 
could  be  obtained,  but  benzene,  toluene,  and  naphthalene 
were  easily  recognised. 

In  conclusion  reference  is  made  to  Markownikoff  and 
Aschan's  controversy  on  naphthenes  and  petroleum  acids. 
It  is  now  generally  accepted  that  the  petroleum  acids  are 
not  identical  with  hexahydrobenzoic  acids  and  their  homo- 
logues. From  this  it  follows  that  they  cannot  be  derivatives 
of  the  naphthenes,  nor  can  the  latter  be  looked  upon  as 
being  identical  with  hexahydrohenzene  and  its  homologues. 
Zaloziecki's  view  that  these  acids  must  be  regarded  as  lacto- 
alcohols  is  highly  improbable,  but  Ascham's  suggestion  of 
the  presence  of  a  tri-tetra  or  pentamethylene  ring  in 
petroleum  acids  is  more  intelligible. — D.  B. 


The  Phosphate  Industry  of  the  United  States.* 

In  1890  a  resolution  was  passed  by  the  United  States 
Senate  directing  the  Commissioner  of  Labor  to  make  a 
special  report  on  the  phosphate  industry.  This  report, 
which  has  just  been  issued,  contains  a  number  of  figures 
and  statements  collected  by  the  bureau,  a  summary  of 
which  is  given  below. 

The  shipments  of  South  Carolina  phosphates  began  with 
6  tons  in  1867,  increasing  to  11,862  tons  in  1868  and  28,271 
tons  in  1869.  From  that  year  to  1889  the  production,  by 
periods  of  five  years,  was :  1870-74,  .386,732  tons  ;  1875-79, 
827,955  tons  ;  1880-84, 1,738,627  tons  ;  1885-89,  2,435,616 
tons.  The  figures  are  in  tons  of  2,240  lbs.  For  the  last 
three  j-ears  the  South  Carolina  production  is  given  as 
follows : — 


1890. 


1891. 


1893. 


Shipped  to  foreign  markets j   219,822       126,798    [  124,454 

Shipped  to  domestic  markets \   250,936    |   293,151    ,   242,942 

Mamilactured  at  home i   116,000    '   151,000    !   181,000 

! 1 \ 

Total '    586,758       572,949    !   548.396 

___^ I  t 

The  heavy  drop  in  foreign  shipments  in  1891  was  partly 
offset  by  the  increase  in  home  consumption,  so  that  the 
total  decrease,  while  continuous  has  not  been  rapid  during 
the  three  years. 

The  period  of  the  Florida  industry  is  covered  by  five 
years,  the  figures  given  for  which  in  the  report  are  as 
follows,  also  in  tons  of  2,240  lbs. :  — 


1883.       1889.       1890.       1891. 


1892. 


Hard  rock 

Land  pebble 

River  pebble -eiS 

Soft  phosphate 

Total I      813 


25      17,345  88,343    202.019 

..  :     2.925      17,795 

3,755   33,3.56  79,265  [126,172 

1,700  10,784   8,341 


3.780   52.381  181.817  354,327 


Of  this  total  in  1892  there  were  307,574  tons  shipped 
through  the  United  States  Custom-houses,  249,069  tons 
going  to  foreign  and  58,505  tons  to  domestic  ports.  The 
balance  of  46,753  tons  is  made  up  by  railroad  shipments 
and  home  consumption.  The  shipping  ports  were  :  Fernan- 
dina,  126,950  tons;  Punta  Gorda,  76,040  tons;  Tampa, 
78,140  tons ;  Brunswick,  19,097  tons  ;  Savannah,  7,338 
tons. 

The  figures  differ  from  those  of  the  "  Mineral  Industry  " 
for  1892  mainly  in  the  allowances  made  in  this  report  for 
the  amount  used  and  manufactured  at  home,  which  must  be 
in  large  part  estimated.  It  must  be  noted  also  that  the 
figures  in  the  table  below,  giving  total  output  for  1892, 
differ  materially  from  those  just  summarized.  The  cause 
of  the  differences  is  not  explained  in  the  report. 

While  the  tables  given  above  represent  shipment?,  a 
different  statement  is  given  in  another  table  ia  the  report, 
where  the  total  production  of  phosphates  in  1892  is  given, 
as  below,  in  tons  of  2,240  lbs. : — 


Land 

Mines. 


River 
Jlines. 


Total. 


North  Carolina 
South  Carolina. 
Florida 

Total  . . . . 


700 
429,976 
371,190 


180,866 


. .  700 
269,000  1  698,976 
160,8.37  i   5.32,027 


429,837  I  1,231,703 


*  Abstract  from  report  on  the  Phosphate  Industry,  by  the  Hon. 
Carroll  D.  Wright,  Commissioner  of  Labor. 
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Of  the  total  number  of  137  mines  included  in  this  table, 
there  were  ll'i  hmd  mines  and  25  river  mines,  as  shown  in 
the  summary  ;jiven  below,  which  is  taken  from  the  report. 
The  period  for  which  fifjurcs  are  given  is  in  general  the 
calendar  year  1 89-' ;  but  in  some  cases  the  years  rcporteil 
by  different  com])anies  varied,  ending  witli  different  months. 
In  such  cases  figures  are  given  for  the  fiscal  year,  terminating 
nearest  to  December  1802. 

The  tables  given  include  for  the  State  of  Florida  88  land 
mines  and  IS  river  mines,  or  lOG  mines  for  the  State;  one 
kind  mine  for  North  Carolina  ;  and  2.3  land  mines  and  seven 
river  mines  for  the  State  of  South  Carolina,  or  a  total  for 
the  latter  of  .30  mines,  the  whole  number  of  mines  con- 
sidered being  137.  In  the  phosphate  industry  production 
is  usually  measured  by  tons  of  2,240  lbs.,  while  sales  or 
consum])tion  are  measvired  by  tons  of  2,000  lbs.  From  the 
general  tables  it  is  found  that  the  total  amount  of  phosphate 
mined  by  the  137  mines  considered  was  1,231,703  tons, 
having  a  value  at  the  mine  of  7,153,141  dols.  Of  this 
production  1,033,409  tons  were  shipped  from  the  mines. 

The  number  of  acres  controlled  for  mining  purposes  in 
Florida  is  179,848  ;  in  North  Carolina,  2,500  ;  and  in  South 
Carolina,  69,790,  or  a  total  of  252,138  acres.  The  miles  of 
river  controlled  for  mining  purposes  in  Florida  are  103^  in 
15  mines,  three  mines  not  reporting  ;  and  in  South  Carolina, 
seven  in  one  mine,  six  mines  not  reporting,  or  a  total  of 
170|  miles  in  16  mines,  nine  mines  not  reporting.  The  total 
capital  invested  in  plant  in  Florida  is  2,140,582  dols.,  and 
in  land  11,346,067  dols.;  in  North  Carolina  the  plant  is 
represented  by  2,000  dols.,  and  the  land  by  100.000  dols. ; 
in  South  Carolina  the  plant  is  worth  2,563,200  dols.,  and 
the  land  2,920,000  dols  The  capital  invested,  then,  in 
plant  (the  facts  not  being  given  for  five  mines)  is  4,705,782 
dols.,  and  in  land  (the  facts  not  being  given  for  16  mines) 
14,366,067  dols.,  or  a  total  of  19,071,849  dols.  invested  in 
the  phosphate  mining  of  the  country. 

The  total  average  number  of  employes  engaged  in  the 
production  of  phosphate  is  9,175.  This,  however,  does  not 
include  all  the  labour  in  one  mine  and  the  skilled  labour  in 
two  mines,  these  facts  rot  being  reported.  The  total 
expenditure  for  labour  for  the  period  covered  was,  in 
Florida,  881,711  dols. ;  in  North  Carolina,  1,215  dols. ;  and 
in  South  Carolina,  1,590,689  dols.,  or  for  the  whole 
2,473,615  dols.  In  this  amount  is  included,  in  three  mines, 
the  expenditure  for  officials  and  clerks,  which  was  given  by 
the  proprietors,  but  who  declined  to  separate  the  amounts. 
It  makes  no  appreciable  difference,  however,  in  the  grand 
total.  The  average  yearly  earnings  of  employes  engaged  in 
production  in  the  land  mines  of  Florida  are  211  dols.,  and 
in  the  river  mines  347  dols.  ;  in  the  land  mines  of  South 
Carolina,  287  dols.,  and  in  the  river  mines  of  that  State  378 
dols. ;  in  North  Carolina  the  earnings  of  employes  are  now, 
on  an  average,  68  dols.  per  annum.  The  average  in  Florida, 
for  both  land  and  river  mines,  is  225  dols.,  and  in  South 
Carolina,  303  dols.  or  for  the  whole  industry  270  dols.  per 
annum. 

It  has  been  difficult  to  secure  the  cost  of  producing 
phosphate  in  various  localities,  and  there  is  a  very  great 
variation  in  the  reports.  A  general  summary  is  given,  the 
averages  being  made  up  from  the  returns  of  those  companies 
onh-  which  give  full  statements  of  cost.  For  land  mines, 
taking  the  total  cost  in  Florida  for  the  71  mines  covered  by 
the  summary,  which  include  labour,  officials  and  clerks, 
supplies  and  repairs,  and  taxes,  the  average  cost  per  ton 
as  shown  by  the  cost  for  279,499  tons,  is  2,654  dols.  Adding 
to  this  the  cost  of  insurance,  interest,  depreciation  of  value 
of  plant,  royalty  to  owners  of  the  soil,  the  transportation  to 
place  of  free  delivery,  averaging  2,965  dols.  it  is  found  that 
the  average  total  cost  of  a  ton  is  5,619  in  Florida.  The  table 
giving  the  facts  for  22  land  mines  in  South  Carolina  show= 
that  the  average  cost  of  391,576  tons,  for  labor,  officials  and 
clerks,  supplies  and  repairs  and  taxes,  is  3,497  dols.,  while 
the  addition,  consisting  of  insurance,  interest  depreciation 
of  value  of  plant,  royalty  to  owners  of  the  soil,  and 
transportation  to  place  of  free  delivery,  is  0"843  dols.  per 
ton  on  an  average,  or  a  total  cost  in  South  Carolina  for 
phosphate  from  Ijind  mines  of  4-34  dols.,  as  against  5*  619 
dols.  per  ton.  on  an  average,  in  Florida.  The  cost  of  labor 
in  mining  in  South   Carolina  is  greater  than  in   Florida,  it 


being  on  the  average  2  •  798  dols.  per  ton,  as  against  1-878  dols. 
on  the  average  in  Florida,  while  the  cost  of  transportation 
in  Florida  is  2-802  dols.  per  ton.  as  against  0-447  dols.  in 
South  Carolina.  The  South  Carolina  mines  are  more 
accessible  than  those  in  Florid:!,  a  fact  which  accounts  for 
this  great  difference.  The  sin;,de  mine  in  North  Carolina 
reports  for  700  tons  production  an  aver.ige  cost  for  labour 
supplies,  &c.,  of  3- 186  dols.  per  ton;  there  was  no 
expenditure  for  transportation  or  other  items. 

Observing  the  same  divisions  as  to  elements  of  cost  as 
were  observed  in  the  consideration  of  land  mines,  it  is  found 
that  in  Florida,  for  all  river  mines,  covering  93,737  tons, 
the  average  cost  of  one  ton  is  1-954  dols.  for  labour,  officials 
and  clerks,  supi>lies  and  repairs,  taxes  and  royalty  to  the 
.State.  The  total  cf)st  must  be  increased,  however,  by 
the  addition  of  insurance,  interest,  depreciation  and  trans- 
jiortation,  whicli  amount  to  2*824  dols.,  or  a  total  of  4-778 
dols.  for  phosphate  from  river  mines  in  Florida.  In  South 
Carolina  the  cost  is,  for  four  river  mines,  2  355  dols.  for 
labor,  supplies  and  royalty,  and  0- 146  dols.  for  insurance, 
transportation,  &c.,  a  total  of  2-501  dols.,  and,  as  in  the 
case  of  the  land  mines,  this  large  difference  in  cost  is  caused 
by  the  wide  difference  in  cost  of  transportation  tc  place  of 
free  deliver^-.  It  may  be  added  that  in  South  Carolina  the 
royalty  paid  to  tht;  State  is  1  dol.  per  ton.  The  detailed 
tables,  giving  the  returns  from  each  reporting  mine,  show  a 
great  difference  in  all  the  different  items  of  elements  of  cost 
of  the  production  of  phosphate.  The  elements  showing  the 
greatest  variation  are  those  of  labour  cost  in  mining 
phosphate  and  in  transportation.  In  the  first  instance  the 
variation  occurs  on  account  of  the  varying  conditions 
attending  the  mining.  The  widest  differences  are  shown  in 
the  Florida  land  mines,  as  compared  with  the  South  Carolina 
land  mines.  This  results  from  the  fact  that  in  Florida  the 
country  is  undulating,  the  depths  at  which  the  phosphate 
is  found  varying  so  greatly  as  to  make  it  impossible  to 
establish  even  an  approximately  uniform  cost  per  ton ; 
while  in  South  Carolina  the  phosphate  mines  are  located  on 
comparatively  Hat  lands,  the  overburden  being  more  even 
in  depth.  The  variations  in  all  land  mining,  however,  are 
greater  than  those  attending  river  mining.  As  to  transpor- 
tation, the  variation  takes  place,  of  course,  relatively  to 
distances. — Engineering  and  Mining  Journal. 

Arsenic  axd  Ctaxide  of  PoTASsmi  ix  New  Zealand. 
The  Poisons  Importation  and  Carriage  Bill  introduced 
into  the  New  Zealand  Parliament  in  July  has  been  ex- 
tensively amended  by  the  select  committee  to  which  it  was 
referred.  Instead  of  applying  to  all  the  scheduled  poisons, 
it  is  now  limited  in  its  operation  to  arsenic  and  cyanide  of 
potassium.  The  elaborate  precautions  as  to  the  packing  of 
poisons  are  simplified,  and  it  is  to  be  enacted  that  these  two 
articles  are  to  be  packed  in  hermetically-sealed  iron  drums 
or  in  strong  wooden  cases  lined  with  zinc  and  hermeticallv 
sealed,  and  not  exceeding  in  weight  1  cwt.  All  such  drum's 
and  eases  are  to  be  painted  red  vrith  oil-paint.  It  is  still 
required  that  they  shall  be  kept  separate  from  food  during 
transit,  and  the  ngme  of  the  poison  and  the  word  "poison" 
are  to  be  on  each  package,  the  letters  to  be  not  less  than 
1  inch  in  height,  and  notice  in  writing  to  be  given  to  every- 
one into  whose  hands  it  passes.  A  penalty  is  imposed  for 
sending  or  carrying  packages  under  a  false  description. — 
Chemist  and  Druggist. 

Adulteration  of  Beeswax  by  Paraffin. 

The  practice  of  adulterating  beeswax  with  low-class 
paraffin,  which  used  to  prevail  extensively  in  Morocco,  but 
was  scotched  for  a  while  by  exjiosure  of  the  fraud  and 
consequent  depreciation  of  the  adulturated  article  in  the 
English  market,  seems  to  be  again  reviving.  The  British 
Consul  at  Saraiche  reports  than  in  1892,  6,920  cwt.  of  candles 
were  imported  there,  against  3,592  cwt.  in  1891,  98  per 
cent,  coming  from  England,  A  considerable  portion  of 
these,  which  are  all  paraffin  of  inferior  quality,  are  diverted 
from  their  legitimate  use  in  Fez,  and  employed  in  adulterat- 
ing beeswax,  for  which  purpose  it  is  more  convenient  to 
use  paraffin  in  this  shape  than  in  any  other,  as  it  averts 
suspicion. — Ibid. 
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BOARD  OF  TRADE  RETURNS. 

SUMMAET   OF   IMPORTS. 


Articles. 


Mouth  ending  30th  September 


1892. 


1893. 


Metals 

Chemicals  and  dyestufEs 

OUs 

Eaw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  .... 


£ 

1,570,592 
474,727 
535,865 

4,129,463 


£ 
1,687,676 
401,322 
637.235 

4,034,494 


31,485,305 


31,377,936 


SXTMMABT    OF    EXPOKTS. 


Articles. 


Month  ending  30th  September 


1892. 


1893. 


Metals  (other  than  machinery)  ,.., 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports .... 


£ 
2,837,408 
744,709 
2,405,244 


£ 

2,390,494 

637,277 

2.379,534 


19,104,859 


18,434,129 


Imports  of  Metals  for  Moxth  ending  30th  September. 


Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Copper  :— 
Ore Tons 

Segulus „ 

Unwrought  ....      „ 

Iron:— 
Ore „ 

9,047  1         5,302 
7,402  i       11,800 
3,362           4,826 

315,985        339.416 

£                £ 

48,945  ,       22,885 
167,046  1     292,699 
153,998  1     218,076 

229,156        239,552 

Bolt,  bar,  &c , 

Steel,  vin  wrought . .      „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

6,758 

15,651 
34,310 
54,965 

46,839 
3,312 

1 

6,030 

711 

15,480 

40,888 
45,000 

48,134 

4,277 

66,167          55,028 

5,947           6.137 

169,107        152,204 

62,790          70,280 

4,784           3,833 

246,061  1     218,085 

1 
222.084  ,     194,585 

1 
70,591  !       74,305 

Other  articles  . .  .Value  £ 

123,916        140,007 

Total  value  of  metals 

1 

1,570,592 

1,687,676 

Imports  of  Oils  fob  Month  ending  30th  September. 


Articles. 

Quantities. 

Values. 

1892.           1893. 

1892, 

1893. 

Cocoa-nut Cwt. 

Olive Tuns 

2,097 
1,525 
81,278 
7,154,843 
2,143 
2,463 
71,501 

•• 

18,204 

667 

106,479 

14^374,163 

2,706 

1,569 

46,706 

£ 

2,159 

56,974 
82.586 
136,952 
55,292 
48.062 
74,857 
78,983 

£ 

23.786 

25,338 
130,110 
235.718 
62,985 
31,763 
50.195 
79,340 

Palm Cwt. 

Petroleum Gall. 

Seed  Tons 

Train,  &c.. Tuns 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

Total  value  of  oils  . . . 

•• 

•• 

535,865 

637,235 

Imports  of    Raw    Material   for   Non-Iextilb 

Industries  for  Month  ending  30th  September. 


Articles. 


Quantities. 


1892. 


Values. 


1893. 


Bark,  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 
Arabic 


5,601  2,449 

280,258        365,555 

20,920  I       23,762 


Lac,  &c 

Gutta-percha  . 

Hides,  raw : — 
Dry 


Wet , 

Ivory , 

Manure  :— 
Guano Tons 

Bones „ 

Xitrate  of  soda ...        „ 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons   [ 

Esparto , 

Pulp  of  wood  ....        „ 

Eosin Cwt. 

Tallow  and  stearin      „      j 

Tar Barrels  ] 

Wood  :— 
Hewn Loads 

Sawn „     I 

Staves  

Mahogany Tons  i 

Other  articles. . .  .Value  £  \ 


5,932 
3,622 
4,006 

24,517 
37,771 
1,014 

1,101 

4,281 

6,746 

37,681 

43,254 

618 

14,147 

12,011 

127,296 

90,920 

36,071 


2,939 
2,470 
1,264 

19,857 

67,444 

544 

500 

1,679 

4,051 

30,326 

55,692 

1,776 

11.766 

19,054 

141,113 

149.968 

22,753 


268,045        215,948 

I 
672,602  I     648,384 


17,383 

5,830 


19,884 
3,960 


Total  value . 


£ 

11.597 
47.968 
243,178 

13,704 
14,616 
41,112 

59.649 
81,919 
46,966 

6,131  , 

16,842  I 

I 
55,802 

71,588  i 

61,920  I 

4,242 

71,181 

69,750 

32,269 

116,435 

21,576 


£ 

6.648 

54,841 

292,004 

8,857 
12,521 
10,726 

55,954 
138,683 
24,643 

4,696 
7,413 
36,441 
52,220 
58,264 
18.057 
53,615 

106,423 
47,442 

214.550 
11,281 


525,186        457,469 
1,467,504  ■  1,444.366 


61,479 

50.578 

936,241 


53,040 
34.692 

831,648 


4,129,463     4,034,494 


Besides  the  above,  drugs  to  the  value  of  61,852Z.  were  imported, 
as  against  68.6962.  in  September  1892. 
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Imports  op  Chkmicaxs  and  Dyestupfs  pob  Month 

ENDING    30TI£    .SkI'TKMUKK. 


Artiolea. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

£ 

£ 

Alkali Cwt. 

4.3-11 
45.715 

6,011 
36,323 

.3,237 
18,009 

5,404 

Bark  (tanners',  4o.)    „ 

12,718 

Brimstone „ 

49,917 

(!7,127 

14,499 

18,349 

Chemicals Valued 

•  . 

.. 

127,015 

98,068 

Cochineal  Cwt. 

354 

438 

2,111 

2.982 

Cutch  and  gambier  Tons 

1,3  to 

1,920 

28,164 

42,929 

Dyes  :— 
Aniline Value  £ 

12,513 

18.023 

Alizarin ,, 

.. 

.. 

37,4:50 

31,474 

Other 

•• 

.. 

47 

1,033 

Indigo  Cwt. 

3,019 

729 

47,331 

13,938 

Nitrate  of  potash  .      „ 

20.982 

15,892 

17,675 

14,767 

2,043 

3,672 

26,271 

47,745 

Other  articles. . .  Value  £ 

" 

140,425 

92,002 

Total  value  of  chemicals 

...     474,727 

401,322 

Exports  op  Misceixaneoits  Articles  for  Month 
ENDING  30th  September. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1892. 


Gunpowder Lb. 

Military  stores. .  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 

Earthenware  ...       „ 

Stoneware 

Glass : — 
Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds , 

Leather : — 
Tin  wrought ....      „ 

Wrought Value  £ 

Seed  oil Tons 

FIborcloth Sq.  Yds. 

Painters'  materials  Val.  £  i 

Paper Cwt. 

I 
Rags Tons  I 

Soap Cwt. 


622,900 

1,339,500 

34,892 


236,416 

7,204 

56,410 

21,221 

10,718 

4,765 
1,265,200 

73,132 
4,590 

40,778 


Total  value , 


567,300 

1,493,300 

32,9a3 


140,514 

7,628 

64,871 

18,277 

12,288 

4,826 
1,389,300 

76,611 

2,748 

51,136 


£ 

19,259 

87,957 

25,449 
101.935 

62,333 
104,508 
156,721 

14,308 

8,904 
20,518 
28,328 
17,779 

98,229 
37,883 
91,133 
57,556 
117,875 
123,575 
33,132 
44,893 


1893. 


£ 

14,936 

98,432 
2S,728 

108,482 
54,586 
94,592 

119,725 
12,156 

7,114 
21,035 
31,593 
14,154 

110,268 
35,035 

106,365 
56,141 

109,640 

122,772 
16,574 
54,139 


2,405,244 


2,379,534 


Exports  of  Mktals  (other  than  Machinery)  for 
Month  ending  :U)th  Seitembeu. 


Articles 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

8,i6f; 

66,171 
24,510 
22,310 

267,003 
3,900 

11  762 

£ 

£ 

Copper  :— 
(inwrought „ 

Wrought „ 

Miied  metal , 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead 

42,2.51 
30,291 
25,698 

233,024 
3.554 

160,932 
74,491 
5i,072 
182,.337 
99,300 
1^33,965 
44,405 
30,740 
68,944 
.56,571 
12,764 
85,173 

.38,984 

96,900 

85335 

58,705 

175,502 

105346 

1,601,168 

40,467 

26,010 

32365 

57,765 

10,673 

59,714 

Plated  wares...  Value  £ 
Telegraph  wires         „ 
Tin Cwt. 

14,.337          14,074 

Other  articles  . .  Value  £ 

Total  value  ......... 

, ,                        . .                9  KV7  dJC\f< 

2,390,494 

Exports  of  Drugs  and  Chemtcals  for  Month  ending 
30th  September. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892.            1893. 

Alkali Cwt. 

519,098 
141,294 
29,447 

350,743 
72,247 
36,765 

£               £ 

184,744        114,603 

57,418  29,912 
177,273        201,394 

84,037  76,645 
241,237        214,723 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Valne£ 

Other  articles ...       „ 

Total  value 

•• 

744,709        637,277 

•  The  dates  given  are  the  dates  of  the  OflBcial  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLAKT,  APPARATUS,  and 
MACHINERY. 

Applications. 

17,737.  F.  S.  Cripps.  Improvements  in  valves  for  tar, 
ammoniacal  liquor,  and  other  liquids.     September  21. 

18,061.  I.  A.  F.  Bang.  An  improved  method  and  appa- 
ratus for  charging  vessels  with  liquefied  gas.    September  26. 

18,341.  R.  Krix.  Improvements  in  the  method  of  and 
apparatus  for  filtering  liquids  under  pressure.  Complete 
Specification.     September  30. 


884 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Oct.  3i,  i893. 


18,422.  W.  P.  Thompson. — From  W.  Arrold,  Germany. 
Improved  apparatus  for  washing  filtering  media.  Complete 
Specification.     October  2. 

18,573.  M.  M.  Bair.  Improvements  in  materials  for 
filtering  purposes,  and  process  of  manufacture  thereof. 
October  4. 

18,633.  G.  Tolson  and  J.  E.  Tolson.  A  new  or  improved 
carbonising  and  preparing  machine  for  disintegration  of 
vegetable  matter  from  animal  matter.     October  5. 

18,642.  J.  N.  S.  Williams.  Improvements  in  multiple 
effect  evaporators.     Complete  Specification.     October  5. 

18,652.  C.  Latarche.  An  improved  actinometric  pyro- 
meter.    Complete  Specification.     October  5. 

18,702.  J.  G.  Lorrain. — From  G.  Edeline,  France.  A 
vegetable  disincrustant  and  its  manufacture.     October  5. 

18,711.  J.  G.  Crookston.  Improvements  in  pressure 
gauges.     October  C. 

18,736.  J.  W.  Pickles.  The  challenge  sulphide  rectifier. 
October  6. 

19,196.  A.  Martin.  Improved  apparatus  for  mixing 
liquid,  semi-liquid,  and  pasty  substances.     October  12. 

19,272.     T.  C.  Palmer.     See  Class  XII. 

19,275.  W.  P.  Thompson.  Xew  or  improved  method  of 
separating  gases  of  different  specific  gravities,  and  improve- 
ments in  apparatus  for  effecting  such  separation.  October  13. 

19,358.  W.  D.  Gooch.     See  Class  XVII. 

CoMPLKTK  Specifications  Accepted.* 

1892. 

20,595.  F.  W.  Scott,  E.  G.  Scott,  and  F.  "W.  Scott,  Jun. 
Improvements  in  or  connected  with  evaporating  or  concen- 
trating apparatus.     September  27. 

22,157.  J.  J.  Melville.  Improvements  in  or  relating  to 
apparatus  for  treating  solid,  semi-solid,  or  liquid  substances 
with  gases.     October  1 1. 

23,287.  B.  J.  B.  Mills.— From  A.  Gilliard,  P.  Monnet, 
and  .1.  M.  Cartier.  Improvements  in  means  or  receivers 
for  the  preservation  and  application  of  chloride  of  ethyl  and 
other  volatile  liquids,  to  be  employed  principally  in  the 
production  of  cold.     October  4. 

1893. 

9006.  O.  Guttmann.  Improved  apparatus  for  concen- 
trating and  distilling  liquids.     October  18. 

14,274.  F.  Crane  and  J.  B.  B.  "Wellington.  Improvements 
in  apparatus  for  coating  flexible  fabrics.     September  27. 

14,516.  A.  F.  W.  Kreinsen.  Improvements  in  and  con- 
nected with  electric  furnaces.     September  27. 

14,967.  J.  B.  Trondle.  Apparatus  for  sterilising  beer, 
wine,  and  other  liquids  under  pressure.     September  27. 


n.— FUEL,  GAS,  AND  LIGHT. 

Applications. 

17,573.  J.  Stark.  Improvements  in  the  manufacture  of 
fire  lighters.     September  18. 

17,811.  E.  Mansfield.  Improvements  relating  to  the 
manufacture  of  gas.     September  22. 

17,829.  H.  J.  Smith  and  J.  Hamilton.     See  Class  X. 

18,125.  E.  Middleton.  An  improved  admixture  of,  or 
process  of  mixing  materials  for  making  blocks  or  briquettes 
for  fuel  and  analogous  purposes.     September  27. 

18.285.  H.  O.  A.  E.  Grunbaum.  An  improvement  in  fire 
fuel  of  explosive  and  inflammable  oils,  spirits,  liquids  and 
powders,  absolutely  safe  for  transport.  Complete  Specifica- 
tion.    September  29. 

18.286.  H.  O.  A.  E.  Grunbaum.  An  improvement  in 
stones  for  fire  fuel  made  of  inflammable  materials.  Com- 
plete Specification.     September  29. 

*  See  Note  (*)  ou  previous  page. 


18,570.  J.  Brown  and  J.  T.  Curry.  Improved  renovated 
coal.     October  4. 

18,574.  T.  Banks.  Production  of  carburetted  hydrogen 
for  illuminating  and  other  purposes.     October  4. 

18,673.  A.  A.  Lister  and  Dawson  &  Co.  Improvements 
in  gas  retort  self-sealing  mouth-pieces.     October  5. 

18,709.  T.  W.  Ackroyd.  Improvements  in  fixe-lighters. 
October  6. 

19,174.  C.  G.  Satterthwaite.  Improvements  in  fire- 
lighters.    Complete  Specification.     October  12. 

19,185.  S.  Psaroudaki  and  A.  Blonde!.  Improvements  In 
the  diffusion  and  distribution  of  light.     October  12. 

19,275.  W.  P.  Thompson.     See  Class  I. 

19,360.  J.  Templeman.  Improvements  in  the  manufac- 
ture of  fire-lighters  and  fuel  blocks  and  in  means  or 
apparatus  employed  therein.     October  14. 

Complete  Specifications  Accepted. 

1892. 

19,753.  A.  G.  Glasgow.  Improvements  relating  to  appa- 
ratus for  the  manufacture  of  water  gas.     September  6. 

20,373.  W.  G.  Hay.  Improvements  in  and  connected 
with  the  manufacture  of  fire-lighters.     October  18. 

20,709.  L.  Van  Vestraut  ami  M.  Graham.  Improve- 
ments in  apparatus  for  charging  inclined  gas  retorts. 
October  11. 

21,028.  W.  S.  Sutherland.  Improvements  in  and  apper- 
taining to  gas  producers.     September  27. 

21,649.  E.  O.  Paterson.  Improvements  in  and  apparatus 
for  the  manufacture  of  gas  for  illuminating  or  other  pur- 
poses.    September  27. 

22,780.  G.  Moss.  Improvements  in  means  for  increasing 
the  illuminating  power  of  lamp  flames.     October  4. 

23,236.  H.  H.  Lake. — From  E.  Clarenbach.  Improve- 
ments relating  to  the  smokeless  combustion  of  fuel  and  to 
apparatus  for  effecting  such  combustion.     October  18. 

1893. 

10,612.  A.  J.  Boult.— From  A.  A.  Dickson.  Improved 
process  for  reducing  crude  peat  into  a  marketable  form. 
September  27. 

15,174.  S.  "\V.  Van  Syckel.  Improvements  in  apparatus 
for  the  manufacture  of  gas.     September  27. 


IV._COLOURING  MATTERS  and  DYES. 
Applications. 

17.542.  O.  Imray. — ^From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  the 
production  of  oxyanthraquinone.     September  18. 

1 7.543.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany,  Manufacture  of  a  novel 
colouring  matter.     September  18. 

17.544.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining,  Germany.  Improvements  in  dyeing 
wool  with  sulphonic  acids  of  anthraquinone  colouring 
matters.     September  18. 

17,572.  B.  Willcox. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  beta-methyleurhodine.     September  18. 

18,317.  B.  Willcox. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  disazo  dyes.     September  29. 

18,374.  B.  Willcox. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  The  manufacture  and  production 
of  new  dyes  of  the  phenauthrene  series.     September  30. 
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18,769.  .T.  Y.  Johnson. —  From  The  Uadische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  colouring  matters.     October  fi. 

18,908.  O.  Imray. — From  Tbo  Farbwerkc  vormals 
Mei.ster,  Lucius,  and  Uriining,  Germany.  Production  of 
o-oxyanthraquinone.     October  9. 

18.924.  .r.  Y.  .Johnson. — From  The  Badisclie  Aniliu  und 
Soda  Fabrik,  Germany.  Improvements  relating  to  the 
manufacture  of  di  hydroxy  naphthalene  sulpho  acids,  and 
of  corresponding  a/.o-dyes.     October  9. 

18.925.  .1.  Y.  .Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
of  alphabetadimethyluurhodines.     (Jctober  9. 


18,958.  A.  Bang.— From   G.  A.  Dahl,  Germany.     Pro- 
cesses for  the  production  of  dyestuffs.     October  lu. 


CoMPLBTB  Specifications  Accepted. 

1892. 

13,029.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  Manufacture  of  blue  mordant  dyeing 
colouring  matters.     October  4. 

21,154.  H.  H.  Lake. — From  Wirth  and  Co.,  agents  for 
A.  Leonhardt  and  Co.  Improvements  in  the  manufacture 
of  colouring  matters.     September  27. 

21.166.  O.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Application  of  non-sul- 
phonated  azo  colouiiiig  matters  insoluble  in  water  as  body 
colours,  and  in  substitution  for  mineral  colours  for  printing 
on  textile  fabrics.     October  18. 

21.167.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Brunine.  Manufacture  of  blue 
colouring  matters  from  orthodinitroauthraquinone.  Octo- 
ber 4. 

21.168.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the 
production  of  blue  colouring  matters  from  amidonitro- 
anthraquinone.     October  4. 

22,443.  0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the 
manufacture  of  tetranitroanthrachrysone.     October  18. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

18,867.  W.  E.  Heys.— From  Lenique,  Piquet,  et  Cie., 
France.  Improvements  in  and  connected  with  the  manu- 
facture of  lace.     October  9. 

19,095.  H.  Jacob.  New  or  improved  process  and  ma- 
chinery for  imparting  a  silky  appearance  to  cotton  and 
other  yarns.     October  11. 

19,177.  T.  Pickles.  Improvement  in  the  treatment  of 
cotton  or  linen  warps,  or  warp  yarns,  for  weaving  purposes. 


CoMPLBTK  Specification  Accepted. 
1892. 

20,839.  A.  Ambler,  S.  Ambler,  and  F.  Ambler.  Im- 
provements in  the  cleansing,  treating,  or  washing  of  wool 
and  like  animal  fibres,  and  in  apparatus  employed  therein. 
September  27. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

17,593.  G.  P.  Gardner.  An  improved  mordant  for  fixing 
colours  to  paper  and  rendering  them  fast  and  washable. 
September  19. 

18,232.  O.  P.  Amend.  Improvements  in  the  process  of 
dyeing.  Complete  Specification.  Filed  September  28. 
Date  applied  for  August  17,  being  date  of  application  in 
United  States. 

18,517.  J.  G.  Ilaslam.  Improvements  in  yarn  dyeing 
machines.     Complete  Specification.     October  3. 

19,106.  J.  Gardner.  Improvements  in  printing  or  dyeing 
on  cotton  fabrics.     October  11. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

23,101  A.  C.  A.  J.  H.  Schroeder  and  H.  E.  K.  Schroeder. 
Improved  methods  of  recovering  zinc  from  the  waste 
products  of  galvanic  batteries.  Filed  September  29.  Date 
claimed  December  15,  1892. 

17,602.  F.  J.  Falding.  Method  of  and  apparatus  for 
concentrating  sulphuric  acid.  Complete  Specification. 
September  19. 

17,699.  E.  Dyson.  Improvements  in  apparatus  for  con- 
centrating sulphuric  and  other  acids.     September  20. 

17,846.  H.  W.  Crowther  and  E.  C.  Rossiter.  Improve- 
ments in  the  manufacture  of  sulphocyanides.     September  22. 

18,099.  G.  T.  Beilby.  The  manufacture  of  cyanides  and 
other  products.     September  27. 

18,139.  J.  Reich.  Improvements  relating  to  the  manu- 
facture of  alkaline  carbonates  and  silicates.     September  27. 

18,169.  S.  E.  Mott,  G.  W.  Wort,  S.  Wort,  and  E.  W. 
Wort.     "  Victoria  "  extract  of  soda.     September  27. 

11,192.  H.Morris.  Improvements  in  and  relating  to  the 
manufacture  of  nitric  acid  and  other  similar  products. 
September  28. 

18,194.  G;  T.  Beilby.  The  manufacture  of  ammonia  and 
other  products.     September  28. 

18,355.  W.  G.  Johnston.  Process  for  the  manufacture 
of  alkali  and  acid.     September  30. 

18,786.  J.  B.  Murray  and  M.  B.  Baird.  An  improved 
process  for  recovering  alkali  from  a  waste  product. 
October  7. 

18,831.  W.  Wolters.  Improvements  in  the  process  of 
concentrating  sulphuric  acid  in  lead  vessels.     October  7. 


Complete  Specifications  Accepted. 

1892. 

20,921.  F.  H.  Gossage  and  J.  WilUamson.  Improve- 
ments in  the  manufacture  of  sulphide  of  sodium  or  of 
sulphide  of  potassium  from  their  respective  sulphates. 
September  20. 

21,294.  T.  D.  Owen.  Improvements  in  tanks  for  con- 
taining hydrochloric  acid.     October  11. 

22,602.  R.  Dempster.  Improvements  in  apparatus  for 
the  manufacture  of  sulphate  of  ammonia  and  liquid 
ammonia.     October  18. 

22,714.  P.  Marquart.  Improvements  in  the  manufacture 
of  boric  acid  and  borax.     October  11. 
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1893. 

113S.  L.  Trails  and  E.  Burmeister.  A  process  for  the 
utilisation  of  liquors  containing  sulphate  of  alumina  or  ferric 
sulphate.     October  4. 

6960.  M.  Prentice.  Improvements  in  the  manufacture  of 
nitric  acid.     October  18. 

8902.  M.  Prentice.  Improvements  connected  with  the 
manufacture  of  nitric  acid,  muriatic  acid,  or  the  like,  where 
sulphuric  acid  is  employed,  and  of  superphosphate  of  lime. 
October  18. 

9042.  M.  Prentice.  Improved  means  for  use  in  the 
manufacture  or  production  of  sulphurous  acid  and  sulphites. 
October  18. 

11,581.  W.  P.  Thompson.— From  C.  C.  Bartlett.  Im- 
provements in  the  production  and  separation  of  sulphide  of 
nickel  from  ores  of  nickel  and  copper.     October  11. 

15,895.  F.  B.  Hacker  and  P. !?.  Gilchrist.  Improvements 
in  apparatus  for  the  manufacture  of  sulphuric  acid. 
October  11. 


VIII.— GLASS,  POTTERY,  A^^>  EARTHENWARE. 

Applications. 

18,050.  W.  J.  S.  Lewis  and  A.  C.  Towers.  Improve- 
ments in  receptacles  for  molten  glass.     September  26. 

18,-388.  C.  Copeland,  Improved  seggars  for  use  in 
enamelling,  hardening  on,  lustre,  and  majolica  kilns. 
October  2. 

18,453.  T.  Brooks,  jun.,  and  J.  A.  Holt.  Improvement 
to  china  and  earthenware.     October  3. 

19,277.  J.  C.  Spragg  and  J.  Battersbv.  Improvements  in 
the  preparation  of  glass  for  colouring  the  rays  of  transmitted 
light.     October  13. 

Complete  Specifications  Accepted. 
1892. 
21,945.  E.  P.Lee.     Improvements  in  kilns  for  burning 
brick's,  tiles,  and  other  clay  goods  ;  also  for  burning  sanitary 
ware  and  for  salt  glazing.     October  18. 

23,640.  W.  West.  Improvements  in  the  manufacture  of 
moulded  clay,  earthenware,  and  ceramic  articles,  such  as 
flower  and  other  pots,  basins,  pans,  dishes,  and  the  like,  and 
apparatus  for  that  purpose.     October  18. 


IX.— BUILDING  iL^TERIALS,  CLAYS,  MORTARS, 
A^-D  CEMENTS.. 

Applications. 

17,514.  W.  Smith.  Improved  means  of  protecting  timber 
structures.     Complete  Specification.     September  18. 

17.558.  T.  Lehmaun.  Improved  process  for  making  thin 
partition  walls  of  plaster  or  cement  mortar.  Complete 
Specification.     September  18. 

17,562.  J.  Walker  and  H.  Carver.  Improvements  in 
covering  substances  or  materials  for  wall  papers,  paper- 
hangings,  walls,  or  other  fabrics  or  structures.  Sep- 
tember 18. 

17  764.  T.  Brown.  Improvements  in  the  construction  of 
bricks  or  blocks  for  building  and  other  purposes.  Sep- 
tember 21. 

17  776.  J.  H.  W.  Stringfellow.  Improvements  in  the 
manufacture  of  fireproof  fabrics.     September  21. 

17  844  E.  A.  Jeffreys.— From  L.  Marie,  France.  Im- 
proved imitation  of  ivory,  coral,  tortoisesheU,  marble,  and 
the  like  natural  substances.     September  22. 

17  99-^.  C.  Jost.  An  improved  composition  and  the 
produc"t?on  therefrom  of  blocks,  slabs,  tubes,  vessels,  or  hkc 
articles,  more  especially  intended  for  the  production  ot 
paving  blocks  or  slabs,  or  conduits  for  electric  cables. 
September  25. 


18,040.  A.  J.  B.  Ward.  Ventilated  iireproof  floor. 
Complete  Specification.     September  26. 

19,011.  H.  J.  Haddan.— From  C.  B.  Judd,  United  States. 
An  improved  process  for  finishing  wood  veneers.  Com- 
plete Specification.     October  10. 

19,087.  J.  Bobbins  and  E.  Bobbins.  An  improved  cement 
and  means  and  method  of  producing  same.     October  11. 

Complete  Spectfications  Accepted. 
1892. 

20,132.  H.  D.  E.  Earl.  Improvements  in  paving  for 
streets,  roads,  and  other  places.     September  27. 

21,851.  J.  Ferguson.  Improvements  in  or  relating  to 
fireproof  building  construction.     October  11. 

1893. 

5938.  E.  J.  Doyle.  Improvements  in  fireproof  paint  or 
composition.     October  18. 

8518.  E.  Stone.  Improvements  in  the  manufacture  of 
fireproof  plastic  material  for  cement,  also  applicable  to 
smelting  and  various  other  useful  purposes.     October  18. 

14,429.  H.Perkins.  Improvements  relating  to  the  repair 
of  asphalt  pavements,  and  to  apparatus  therefor.    October  4. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

1892. 

23,10lA.  C.  A.  J.  H.  Schroeder  and  H.  E.  E.  Schroeder. 
See  Class  VII. 

1893. 

17,541.  A.  Rodig.  Manufacture  of  composite  plates, 
slabs,  sheets,  and  the  like  of  metals  welded  together. 
September  18. 

17,623.  E.  I.  Eoman.  An  improved  solder  for  use  with 
aluminium  or  aluminium  alloys.     September  19. 

17,725.  E.  L.  Mayer.  Improvements  in  the  treatment 
of  ores  or  other  materials  containing  precious  metals  for 
the  obtainment  of  the  said  metals  therefrom.  September  20. 

17,829.  H.  J.  Smith  and  J.  Hamilton.  Improvements 
in  the  methods  of  the  manufacture  of  pig  iron,  blast  furnace 
operations,  and  in  the  coking  of  coal.     September  22. 

18,489.  G.  W.  Jaques.  Improvements  in  apparatus  for 
use  in  applying  the  coating  to  tin,  terne,  and  other  metal 
plates.     October  3. 

18,641.  J.  B.  Torres.  Improvements  in  and  connected 
with  the  smelting,  reduction,  refining,  dephosphorisation, 
and  desulphuration  of  ores,  mattes,  slags,  metals,  and 
alloys,  and  constituting  of  metallic  alloys.     October  5. 

18,744.  H.  L.  Sulman.  Improvements  in  or  relating  to 
the  treatment  of  ores  containing  zinc  and  antimony. 
October  6. 

18,806.  C.  Hyde.  Improvements  in  or  relating  to  the 
treatment  or  purification  of  iron.     October  7. 

18,850.  S.  O.  Cowper-Coles  and  Sir  B.  W.  Walker,  Bart. 
New  alloys.     October  7. 

19,235.  E.  Brown.  Improvements  in  apparatus  for 
treating  ores  of  precious  metals  with  chemical  agents. 
October  13. 

19,375.  W.  F.  Berner.  Improvements  in  the  manufacture 
or  production  of  metals  from  their  ores,  and  in  plant  cr 
apparatus  therefor.     October  14. 

Complete  Specifications  Accepted. 
1892. 

18,892.  F.  O'Connor  Prince.  From  J.  Dixon,  F.  J.  Blades, 
W.  S.  Douglas,  and  D.  Garlick.  Improvements  in  and 
connected  wilh  the  smelting  of  the  sulphurets  of  sulphides 
of  certain  metals,  and  in  apparatus  to  be  used  therewith. 
October  18. 
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21,202.  P.  Robinson.  Improvements  in  the  manufaetnre 
or  production  of  cliannelled  or  troughed  iron,  steel,  and 
otlicr  metals.     September  27. 

22,672.  H.  II.  Lake.  From  11.  A.  Harvey.  Improvf- 
ments   in  the  mamifacture  of  armour  plates.     October  18. 

22,84.3.  W.  R.  Taylor.  Improved  application  of  aluminium 
and  its  alloys.     October  18. 

1893. 

4114.  J.  C.  Kichardson.  An  improved  method  of 
convertinp;  metallic  copper  into  copper  oxide.  September  27. 

11,581.  W.  P.  Thompson.  From  C.  C.  Bartlett,  United 
States.     Src  Class  VII. 

12,.j88.  a.  J.  IJoult.  From  \V.  A.  Koneman,  C.  G.  Singer, 
and  A.  F.  Hatch.  Improvements  in  or  relating  to  the 
conversion  or  purification  of   iron  and  steel.     October  18. 

17,111.  W.  E.  Case.  Improvements  in  processes  for  the 
manufacture  of  aluminium  compounds.     October  18. 


1893. 

194H.  II.  liiiia^ .— I'roin  La  Socif'tt-  Amjiiyme  pour  le 
Travail  Eleetrifjue  des  Mctaux.  An  improvement  in 
secondary  voltaic  batteries.     October  4. 

12,291.  A.  J.  Hoult. — From  H.  Woodward.  Imj)rove- 
ments  iu  secondary  batteries.     September  27. 

12,602.  E.  Andreoli.  Impntvements  in  electrolysis. 
October  18. 

13,081.  J.  Pitkin.  Improvements  in  the  construction  of 
plates  for  secondary  batteries.     October  4. 

14,315.  C.  W.  A.  Hertel.  Improvements  in  galvanic 
elements.     October  4. 

15,2.')7.  S.Marcus.  Improvements  in  and  connected  witli 
galvanic  batteries.     October  4. 

15,009.  X.  15rownc. — From  A.  Vogelsang.  Aj»paratus 
for  the  electrolytic  treatment  of  liquids.     October  11. 

15,081.  G.  H.  Hoc  and  G.  Sutro.  Improvements  in 
electric  accumulators  or  storage  batteries.     Octcjber  18. 

10,130.  A.  J.  Moult.— From  K.  T.  E.  Hensel.  Improve- 
ments in  or  relating  to  eleetrodes  for  primary  and  secondary 
batteries.     October  1 1 . 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 


Applications. 

1892. 

23,101b.  C.  a.  .1.  H.  Schroeder  and  H.  E.  R.  Schroeder. 
New  or  improved  galvanic  batteries.  Filed  September  29. 
Date  claimed  December  15,  1892. 

1893. 

17,504.  A.Koch.  Improvements  in  electric  accumulators. 
Complete  Specifiation.     September  1 8. 

17,804.  F.  L.  Berners  and  J.  L.  Higgs.  Improvements 
in  or  connected  with  secondary  batteries.     September  22. 

17,830.  G.  Abbott. — From  J.  J.  Pearson,  United  States. 
A  new  and  improved  galvanic  battery,  to  be  called  a 
cartridge-shell  batterj'.     September  22. 

17,860.  L.  W.  Schoffer  and  G.  E.  W.  Schoffer.  An 
improved  manufacture  of  electric  accumulators.  Sep- 
tember 22. 

17,807.  H.  Guthrie  and  M.  Guthrie.  Improvements  in 
apparatus  for  the  electrolytical  decomposition  of  brine  and 
other  liquids.     September  22. 

17,980.  P.  B.  "\V.  Kershaw.  Improved  process  and 
means  used  therein  for  the  electrolytical  production  of 
gases.     September  25. 

18,323.  H.  H.  Leigh.  —  From  A.  Chevallier,  France. 
Improvements  in  electric  batteries.  Complete  Specification. 
September  29. 

19,145.  H.  Guthrie  and  M.  Guthrie.  Improvements  in 
apparatus  for  the  electrolytical  decomposition  of  brine  and 
other  liquids.     October  11. 

19,152.  R   Beavan.     Mercurial  voltmeter.     €)ctober  12. 

Complete  Specifications  Accepted. 

1892. 

16,919.  J.  Swinburne.  Improvements  in  and  connected 
with  alternating  current  electric  motors.     September  27. 

21,690.  T.  L.  Willson.  Improvements  in  electric 
smelting  of  aluminous  and  other  refractory  ores  or  com- 
prmnds.     October  4. 

21,701.  T.  L.  Willson.  Improvements  in  the  reduction 
or  treatment  of  refractory  metallic  compounds  by  electric 
smelting.     October  4.  ] 

23,007.  W.  Walker  and  F.  R.  Wilkins.  Improvements  | 
in  galvanic  batteries.     October  18.  ] 

24,071.  E.  L.  C.  SchifE.  Improvements  in  the  application 
of  an  electric  current  in  the  boiling  or  evaporating  of 
solutions  or  liquids.     October  11. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

17,505.  M.  P^keuberg.  An  improved  method  of  separat- 
ing fats.     Complete  Specification.     September  18. 

17,500.  M.  Ekenberg.  An  improved  fat  emulsion  and 
method  of  producing  the  same.  Complete  Specification. 
September  18. 

18,400.  R.  Bramwell.  An  improved  dip  for  sheep  and 
other  animals.     October  3, 

18,639.  T.  Routledge.  An  improved  cleanser  and  lubri- 
cator for  cycle  chains,  &c.     October  5. 

1 8,058.  J.  Mellinger.  Improvements  in  soap  for  removing 
hair  from  the  skin.  Complete  Specification.  Filed  Octo- 
ber 5.  Date  applied  for  March  10,  1893,  being  date  of 
application  in  L'nited  States. 

18,767.  F.  B.  Aspinall,  R.  W.  Hoar,  and  G.  H.  Wise. 
Improvements  in  bleaching,  sweetening,  and  purifying  oils 
and  fats.     October  0. 

18,938.  W.  C.  Brumleu.— From  L.  Brumleu,  United 
States.  An  improved  process  of  purifying  seed  oils  and 
obtaining  certain  products  therefrom.     October  9. 

19,272.  T.  C.  Palmer.  Improvements  in  the  purification 
or  treatment  of  oils,  nitro-glycerin,  and  like  liquids,  and 
apparatus  therofor.     October  13. 

19,298.  M.  J.  Palmer.  Improved  apparatus  for  and 
process  of  making  soap.  Complete  Specification.  Octo- 
ber 13. 

Complete  Specification.s  Accepted. 


21,414.  J.  Kennedy. 

21,817.  J.  D.  Barnett 
cleaning  and  extracting  oil 
and  other  fibrous  material 


1892. 
An  improved  soap.     October  4. 
Improvements  in  the  process  of 


and  grease 
October  4. 


from  cotton  waste 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

17,581.  J.  E.  Bedford  and  C.  S.  Bedford.  Improvements 
in  the  manufacture  of  a  drying  medium  for  paints  and  of 
nil  varnish.     September  19. 
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17,609.  J.  V.  lie  Fleury.  A  process  of  making  water 
colours  permanent  against  damp,  noxious  gases,  and  light. 
September  19. 

17,711.  H.  Miillerson.  "  Terpentiua,"  a  chemical  pre- 
].aratiou  for  cleaning  and  reviving  all  kinds  of  clothing. 
September  20. 

17,763.  I.  S.  McDougall  and  J.  T.  McDougall.  Improve- 
ments in  artificial  rubber.     September  21. 

18,003.  K.  G.  Bennett.  Improvements  in  varnish. 
September  25. 

18,047.  11.  G.  Bennett.  Improvements  in  varnish. 
September  26. 

18,373.  X.  Thorningaiid  C.  W.  Kriens.  The  manufacture 
of  an  improved  animal  charcoal.     September  30. 

18,400.  J.  H.  P.  Johnstone.  The  metallic  colourette. 
October  2. 

18,726.  R.L.Young.  Improvements  in  the  manufacture 
of  black  paint  and  inks.     October  C. 

18,845.  A.  J.  Marquand.  Improvements  in  protective 
coatings,  especially  applicable  to  iron  and  steel.     October  7. 

19,115.  I{.  G.  Bennett.  Improvements  in  in  varnish. 
October  11. 

19,163.  Louis  Le  Brocqu}'.  A  new  substitute  for  india- 
rubber  and  gutta-percha.     October  12. 

19,284.  ^I.  Gerber.  Improvements  in  devulcauising 
india-rubber  and  other  like  gums.     October  13. 

CoMrLETE  Specifications  Accepted. 

1892. 

17,739.  E.  Hutchison.  Improvements  in  treating  or 
preparing  gutta-percha  and  rubber  for  various  purpose?. 
September  27. 

20,8S1.  E.  r^Iatthews  and  J.  Noad.  Improvements  in 
the  manufacture  of  white  lead  and  coloured  pigments. 
September  27. 

21,639.  J.  Horadam.  Improvements  in  the  manufacture 
of  water  colours.     September  27. 

1893. 

12,S63.  J.  Bibby  and  J.  Bibby.  An  improvement  in  the 
manufacture  of  piiuting  ink.     October  11. 

13,450.  W.  P.  Thompson.— From  T.  G.  Hojer.  Im- 
provements in  the  manufacture  of  preservative  driers 
and  drying  compounds  for  varnishes,  oils,  and  the  like, 
September  27. 


XV.— AGRICULTURE  and  MANURES. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

17,716.  E.  de  Meulemeester.  The  manufacture  of  an 
improved  glue  or  cement.     September  20. 

18,560.  T.  H.  Taylor.  A  new  or  improved  material 
which  may  be  used  in  substitution  for  leather  and  for  other 
analogous  purposes.     October  4. 

18,949.  J.  T.  Hardy.  An  improved  method  or  process 
of  fastening  the  colours  upon  and  within  coloured  leathers. 
October  10. 

Complete  Specification  Accepted. 

1892. 

23,233.  J.  M.  E.  Fontenilles  and  H.  G.  J.  R.  Baguenier- 
iJesormeaux.  Improvements  in  purifying  and  clarifying 
tannic  liquids.     October  18. 


Applications. 

C.   Currie,    and    W.    J*].    Rowlands.      An 
in      manures.      Complete       Specification. 


18,600.    W 
improvement 
October  4. 

19,060.  S.  Blenkinsop.  A  new  process  or  means  for 
treating  manure  for  the  purpose  of  extracting  straw  there- 
from.    October  11. 

19,255.  J.  Morten.  The  universal  weed,  seed,  worm, 
grub,  and  insect  destroyer  and  fertiliser.     October  13. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

17,632.  C.  Steffen.  Process  for  purifying  and  decolouris- 
ing saccharine  juices  and  sugar  solutions  generally. 
September  19. 

18,378.  B.  S.  J.  ^lackaj'.  Improvements  in  treating  kauri 
gum,  and  the  utilisation  of  the  by-products.     September  30. 

Complete  Specification  Accepted. 

1893. 

15,301.  W.  Smith. — From  H.  Kidd.  Improvements  in 
machinery  for  forcibly  feeding  crushed,  shreaded,  or  com- 
minuted sugar  cane  to  crushing  mills.     October  4. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

17,520.  AV.  S.  Squire.  Improvements  in  the  manufacture 
of  yeast.     September  18. 

17,912.  A.  W.  Billings.  Improvements  in  apparatus  for 
the  manufacture  of  beer.     September  23. 

18,910.  E.  H.  Cook.  An  improvement  in  the  manu- 
facture of  malt.     October  9. 

19,043.  J.  T.  Connell.  Improvements  in  the  treatment 
of  hops.     October  10, 

19,358.  W.  D.  Gooch.  An  improved  method  and  ap- 
paratus for  the  distillation  of  alcohol  and  its  allies. 
October  14. 


Complete  Specifications  Accepted. 

1892. 

20,773.  A.  Jenik.  Improved  construction  of  dephleg- 
mators  or  apparatus  for  condensing  and  separating  aqueous 
constituents  and  impurities  from  alcoholic  vapours. 
September  27. 

1893. 
14,120.  J.   E.  Johnson-Johnson.     Improvements  in  the 
manufacture  of  materials  for  the  production  of  alcoholic  and 
non-alcoholic  beverages,  and  in  apparatus   therefor.     Sep- 
tember 27. 

14,967.  J.  B.  Trundle.     See  Class  I. 


Oct.31.189:i. 
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XVIir.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

Applications. 

A. —  Chemistry  of  Foods. 

17,732.  E.  Maris.  Iniproveiuents  ia  aii<l  in  apparatus 
for  the  treatment  of  alimentary  sul'stances.     September  '20. 

1H,0J4.  .1.  F.  Duive.  An  improved  methotl  of  preservinfi: 
ejif^s.     September  2(>. 

18,.'>92.  W.  Eitiicr  and  U.  Trenckniann.  A  substitute  for 
the  yolk  of  eg<xs  and  process  for  its  njauufacture.  October  1. 

B. — Sanitary  Chemistry, 

18,J1C.  L.  Archbutt  and  R.  M.  Dccley.  Improvements 
in  tlie  purification  of  sewage.     October  2. 

18,7'.IG.  C.  F.  \'eit.  Improvements  in  means  for  disinfec- 
ting and  deodorising.     October  7. 

1 '.1,069.  II.  Lockwood.  Improvements  in  the  construction 
of  tanks  for  the  subsidence  of  the  precipitate  or  sludge 
resuhing  from  the  chemical  treatment  of  sewage  or  other 
foul  waters.     October  11. 

19,-216.  H.  von  der  Linde  and  C.  Hess.  Method  of 
purifying  water  by  oxide  of  tin.  Complete  Specification. 
October  12. 

19,345.  1'.  Dvorkovitz.  Improvements  in  and  apparatus 
for  the  puritication  of  sewage  and  other  foul  waters  or  liquids. 
October  14. 

C. — Disinfectants. 

17,567.  !^^.  Ekenberg.  An  improved  preserving  agent 
and  method  of  producing  same.  Complete  Specification. 
September  18. 


XIX.— PAPER,  PASTEBOAED,  Etc. 


Applications. 
Daw.      Imprf)voments  in   or  relating    to 


Complete  Specifications  Accepted. 

A.  —Chemistry  of  Foods. 
1892. 

21,038.  L.  E.  Asser  and  L.  A.  Hartogh.  Improvements 
in  the  treatment  of  bananas  and  plantains  for  the  production 
of  meal  and  flour  therefrom.     September  27. 

21,637.  G.  Dierking.  Improvements  in  or  relating  to  the 
enriching  of  milk  and  other  beverages.     October  II. 

22,189.  G.  C.  liCgay.  An  improved  process  for  the 
sterilisation  of  milk.     October  11. 

1893. 

5957.  G  Popp  and  J.  H.  Becker.  An  improved  process 
of  sterilising  liquids  and  apparatus  to  be  used  therefor. 
September  27. 

B. — Sanitary  Chemistry. 
1892. 

19,785.  W.  Oldfield.  Improvements  in  the  method  of 
purifying  sewage  and  trade  effluents.     October  4. 

22,458.  J.  Hanson.  Improvements  in  apparatus  for 
burning  town  refuse  or  like  objectionable  matter.  Octo- 
ber 11. 

1893. 

15,036.  F.  A.  Black.  An  apparatus  for  purifying, 
disinfecting,  and  deodorising  the  contents  of  sewers,  drains, 
cesspools,  and  the  like.     October  11. 

C. — Disinfectants. 

1892. 

18,498.  J.  McHardy  and  M.  E.  A.  Wallis.  Improved 
disinfecting  toilet  paper.     .September  27. 


18,423.   \V.    I! 
j)aper.     Octobei 

18,519.  L.  S.  Langville.  Im[iroved  process  for  treating 
the  black  ash  residuum  of  woo(l-[iul|)  manufacture.  Corn- 
|dcte  Speciticution.     October  3. 

18,538.  E.  .1.  Lusby.  Improvements  in  and  relating  to 
the  manufacture  of  i>aper.     <  •ctober  ?,. 

18,793.  K.  Ilollyer.  Medicated  pilewort  toilet  (laper. 
October  7. 

Complete  Specifications  Accepted. 
1892. 

18,498.  .1.  McHardy  and  M.  F..  A.  Wallis.  .SW- Class 
XVIII.,  C. 

1893. 

15,180.  J.  B.  Howard. — I-rom  K.  Fischer.  Improve- 
ments in  ai>{)liances  for  moulding  and  shaping  pasteboard. 
.September  27. 

15,830.  O.  Imray.— Fr.un  V.  B.  Banker  and  A.  de  Bary. 
An  improvement  in  the  inanufatcure  of  waterproof  paper 
material.     October  4. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AND  EXTRACTS. 

Applications. 

17.539.  J.  C.  \\ .  F.  Tiemann.  Production  cf  substances 
suitable  for  manufacture  of  perfumery  and  aromatics.  Sep- 
tember 18. 

17.540.  J.  C.  W.  F.  Tiemann.  A  process  for  converting 
compounds  of  the  citral  series  into  isomers.     September  18. 

17,703.  A.  Baur.  Production  of  artificial  musk  from 
hj'drogenated  aromatic  hydrocarbons.     .September  20. 

17,781.  A.  B.'iur.  A  process  for  the  production  of 
artificial  musk.     September  21 

Complete  Specificatio>  s  Accepted. 

1892. 

20,499.  C.  D.  Abel. — From  the  Haarmann  and  Keimer 
Vanillin-Fabrik.  Manufacture  of  mono-basic  acids  having 
the  composition  CjHi^Oj  of  dibasic  acids  having  the  com- 
position CcjH,^0.2  and  of  anhydrides  of  the  latter  having  the 
composition  C,,H,.20^.     September  27. 

22,442.  0.  Imra}'. — From  theFarbwerke  vormals  Meister, 
Lucius  and  Briining.  Manufacture  of  peptones  free  from 
albuminous  matters.     October  18. 


XXL— PHOTOGRAPHIC  PROCESSES  .O'd 
MATERIALS. 

Applications. 

17,606.  J.  V.  de  Fleurj-.  Producing  artistic  designs  by 
a  process  of  nature  printinjr.     September  19. 

18,237.  E.  Edwards.— From  R.  Reissner  and  G.  C.  F. 
Hauser,  Germany.  Improvements  in  the  process  of  making 
photographic  films.     .September  28. 

19,199.  A.  Zimmermann. — From  R.  E.  Liesegang,  Ger- 
many.    Improvements  in  photography.     October  12. 

21,622.  H.  W.  Vogel  and  J.  Weinberg.  A  new  or 
improved  paste  for  prevention  of  discolouration  of  photo- 
graphs mounted  upon  Bristol-board.     September  27, 
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XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

17,692.  E.  Coustau.     An  electric  match.     September  20. 

19,140.  J.  W.  Swan.  Improvements  in  and  apparatus  for 
the  manufacture  of  gun-cotton.     October  11. 

Complete  Specifications  Accepted. 

1892. 

20,880.  A.  H.  Durnford.  An  improvement  in  the  manu- 
facture of  explosive  and  other  compounds  containing 
dissolved  nitrated  cellulose.     September  27. 

22,739.  H.  Kolf.  Improvements  in  the  manufacture  of 
gunpowder.     October  18. 


1893. 

14,726.  J.  Clark.  Improvements  in  percussion  fuzes  for 
explosive  projectiles.     October  18. 

15,566.  O.  Imray.  From  the  Westfalisch  Anhaltischen 
SprengstofE  Actien  Gesellschaft  in  Coswig.  Manufacture  of 
explosives.     September  27. 

15.865.  F.  G.  du  Pont  and  P.  S.  duPont.  Improvements 
in  and  relating  to  the  manufacture  of  smokeless  explosives. 
October  18. 

15.866.  F.  G.  du  Pont  and  P.  S.  du  Pout.  Improvements 
in  and  relating  to  the  manufacture  of  smokeless  explosives. 
October  18. 

15.867.  F.  G.  du  Pont.  Improvements  in  and  relating  to 
the  manufacture  of  smokeless  explosives.     October  18. 

15,997.  T.  Malson,  S.  K.  Malson,  W.  A.  Malson,  and  E. 
Smith.  Improved  electric  high-tension  fuse  head  for  use  in 
blasting.     October  4. 

16,609.  H.H.Lake.  From  W.  Adams,  juu.  Improve- 
ments in  the  manufacture  of  high  explosive.     October  11. 


►♦♦♦♦♦♦♦♦♦♦♦♦ 
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THE  JOURNAL. 


Editor: 
Watson  Smith,  University  College,  London,  W.C. 
Assisted  by  the  foUoiDing  Staff  of  Abstractors: 


H.Auer VII. 

D.  Bendix III. 

E.  Bentz IV.,  V.,  VI. 

Jos.Beruays.M.I.C.E.    I. 

Bertram  Blount .  (xif^  '^if 
Arthur  G.  Bloiam  XIV..  XV. 

R.  B.  Brown V.,  VI. 
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Chas.  A.  Kohn,    >  ^       ^, 
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L.deKoningh  XVIII., XXIII. 

T.  A.  Lawsou,  Ph.D. .  IV.,  XX. 

F.H.Leeds.  III.,  XIII.,  XXI. 

J.  Lewkowitsch, )     ttt    -vt-i 
Ph.D 1    111.,  Xll. 

A.  R.  Ling  . .    IV.,  XVI.,  XVII. 

D.  A.  Louis IX.,  X.,XV. 


W.  "Mil-nab XXII. 

K.  E.  Markel,  Ph.D. ..     XII. 

A.K.Miller,  Ph.D..    III.,  IV. 

N.H.J. Miller, Ph.D.    XV. 

F.  W.  Passmor.?, )  -t-v    wtit 
Ph.D S  ^^■'^^^>^>- 

H.S.  Pattinson, Ph.D.    VII.,  X. 

H.  T.  PenterO    ^^.     ^^^^ 
manu j   a.*i.,  .a-vii. 

R.  B.  Pollitt...    I.,  1I.,XXIL 

W.J.Pope  ....    IV.,  X.,  XXI. 

G.H.Robertson XI. 

F.  W.  Renaut. . .    Patent  Lists. 

(Jen.  Chem. 

E.  Sonstadt Ill,  VII.,  X. 

E.  G.  P.  Thom.is    IV.,  V.,  XXI. 

Eustace  Thomas XI. 

L.  T.  Thorne,  /  r ,     , ,  j    y  i-  T  T 

H.  K.  Tompkins,  B.Sc.    X. 

V.  H.  Veley,  M.A.    Gen.  Chem. 

J'^i^j^l^er-;^;*^V}Gen.Chem. 

a  Otto  Weber, Ph.D.  IV.,  XIII. 

J.G.Wells XVII.,  XX. 

A.  Winsrham X. 

C.  R.  Alder  Wright,")  VII..  X., 
D.Sc,  F.R.S i  XI..  XII. 


J.  .'Shields,  D.Sc.,") 
Ph.D  .  .( 


NOTICES. 


A.  H.  Allen. 
L.  Archbutt. 

G.  H.  Bailey,  D.Sc,  Ph.D. 
Joseph  Bemays,  M.I.C.E. 
fl.  Brunner. 
E.  Rider-Cook. 
W.  T.  Dent. 
Chas.  Dreyfus,  Ph.D. 
Sir  John  Evans,  K.C.B  ,  F.R.S 
Percy  Gilchrist,  F.R.S. 
John  Heron. 

B.  B.  Hewitt,  M.D. 
David  Howard. 
Prof.  J.  J.  Hummel. 


Publication  Committee : 
The  President. 

I    Prof.  A.  K.  Huntington. 
F.  Hurler,  Ph.D. 
C.  Clark?  Hutchinson. 
Wm.  Kellner,  Ph.D. 
Ludwig  Mond,  F.R.S. 
B.  E.  R.  Xewlands. 
John  Pattinson. 
W.  H.  Perkin,  Ph.D.,  F.R.S. 
H.  R.  Procter. 
Boverton  Redwood. 
John  Spiller. 
Wm.  Thorp. 
Thoma-;  Tyrer. 


Patent  Law  Committee. 

The  attention  of  members  is  directed  to  the   report   of  a 

I   Committee  of  the  Society  formed  lo   consider  the  whole 

question  of  the  Patent  Laws.    This  report  has  beei}  received 

,  and  adopted  bj-  the  Council,  which  tas  ordered  it  to  be  laid 

'  before  the  various   sections  with  a  view  to  elicit  an  earjy 

discussion    of   the   points    therein    raised.       In    order  that 

advantage  may  be  taken  of  next  session  of  Parliament  to 

raise  the  subject,  the  reports  of  discussions  and  the  resolutions 

formulated  should  be  sent  to  the  General  Secretary  not  later 

than   February   1st,   1894.     A  copy  ol    the  report  will  be 

found  in  the  last  issue. 


Foreign  and  Colonial  Members  are  reminded  that  the 
subscription  of  2.5i-.  for  1894,  payable  on  January  1st  next, 
should  be  sent  in  good  time   to  the  Treasurer,  in  order  to 
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ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
Any  changes  of  address  to  appear  in  the  new  Ijist  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  15th,  1894. 


Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections,  are  requested  to  take  notice  that 
under  Kule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  sucn  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 


Xotice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEMBERS  ELECTED  23rd  ITOVEMBER  1893. 


Booth,  F.  W.,  The  Gardens,  Whittiugton,  near  Chester- 
field, analytical  chemist. 

Hey,  Harrj-,  Queen's  Mills,  Savile  Town,  Dewsburj',  dyer. 

James,  Lawrence  S.,  32,  Hawley  Street,  Boston,  Mass., 
L'.S.A.,  gas  inspector. 

Le  Boutillier,  C,  c/o  Taylor  Iron  and  Steel  Co.,  High 
Bridge,  N.J.,  U.S.A.,  chemist. 

McGhie,  T.  Burns,  10,  St.  James',  New  Cross,  S.E., 
analytical  chemist. 

Norris,  "VVm.  M.,  Princeton,  X.J.,  U.S.A.,  leather  trade 
chemist. 

Eomillard,  E.  A.,  Royal  College  of  Science,  South 
Kensington,  S.W.,  analytical  chemist. 

Schleicher,  F.  J.,  250,  Van  Alst  Avenue,  Long  Island 
City,  X.Y.,  U.S.A.,  chemist. 

Utsumi,  Santei,  Hokkaido  Cement  ^yorks,  Hakodate, 
Japan,  technical  director. 

Wardle,  Gilbert  C,  Cheddleton  Heath,  Leek,  Stafford- 
shire, silk  dyer. 

Watson,  John,  15,  Eosenan  Eoad,  Baltersea  Park,  S.W., 
science  student. 

Wellington,  Stephen  X.,  The  Gas  AVorks,  Norwich,  gas 
engineer  and  chemist. 

Westenf elder,  B.  S.,  c/o  American  Oak  Leather  Co., 
Cincinnati,  Ohio,  U.S.A.,  chemist. 


CHANGES  OP  ADDRESS. 


Adams,  A.,  l/o  Broomfield  Place;  Kelvin  House, 
Edgbaston  Koad,  Smethwick. 

Austen,  Prof.  P.  T.,  Journals  to  S/T.,  Pj esident  Street, 
Brooklyn,  X.Y.,  U.S.A. 

Bache,  A.  E  ,  l/o  Lewisham  ;  7,  Park  Eow,  Greenwich, 
S.E. 

Bloomer,  F.  J.,  l/o  Balham  ;  15,  Brodeiick  Koad, 
Tooting,  S.W. 

Brock,  J.,  l/o  Farnworth  ;  17,  Abercromby  Square, 
Liverpool. 


Clans,  C.  F.,  junr.,  l/o  Ferryside  ;  Waunarlwydd  House, 
Gowerton,  South  Wales. 

Cunningham,  H.  D.,  l/o  Lambeth ;  24,  Eood  Lane, 
London,  E.C. 

Ehvorthy,  H.  S.,  l/o  Punjab :  4,  Hill  Eoad,  Bandra, 
Bombay,  India. 

Hayes,  John,  1  o  Liverpool;  11,  Burlington  Chambers, 
New  Street,  Birmingham. 

Higgin,  W.  H.,  Journals  to  Hopefield,  Bolton-le-Moors. 

Hopkins,  Erastus,  1  o  Worcester  ;  Hotel  Hallett, 
Providence,  E.L,  U.S.A/ 

Jarma}',  G.,  l/o  Winnington  Park  ;  Haitford  Lodge,. 
Hartford,  Cheshire. 

Langer,  Dr.  C,  l/o  Westgate  ;  Eaton  House,  Willes  Eoad^ 
Leamington. 

Lindeniann,  G.,  1  o  Wilhelminenstrasse  ;  Thalstrasse,. 
Gl',  St.  Pauli,  Hamburg. 

McFarlane,  E.  F.,  1  o  Servia ;  retain  Journals  until 
further  notice. 

McMillan,  W.  G.,  l;'o  Calcutta  ;  retain  Journals  untik 
further  notice. 

Pettigrew,  Eobt.,  l/o  London  ;  Tinto  View,  Airdrie,  X.B. 

Eaymond,  C.  W.,  1  o  Bow  ;  127,  East  India  Eoad.. 
Poplar,  E. 

Smith,  J.  Johnston,  1  o  Newark ;  Loekwood  Brewery, 
Hudderstield. 

■    Stanley,  C.  L.,  Journals  to   c/o  Chas.  Stanley  and  Son,. 
AVath,  via  Eotherham. 

Starling,  J.  11.,  1  o  Charhon ;  Southern  Outfall  Works, 
Crossness,  near  Belvidere,  Kent. 

Strangman,  J.  Pim,  Journals  to  28,  Eue  Desbordcs- 
Valmore,  Passy,  Paris. 

Taylor,  Herbert,  E.,  l/o  Ashburnham  Grove  ;  36,  South. 
Street,  Greenwich,  S.E. 

Watson,  Eric  E.,  lo  Freiberg;  Biirenstrasse  ^\  Aachen, 
Germany. 

Weeks,  H.  B.,  l/o  Plumstead  ;  Cossipore,  Calcutta, 
India. 

Williams,  Edw.,  l/o  Warrington  ;  57,  Peckers  Hill  Eoad, 
Sutton,  near  St.  Helens. 

Wills,  J.  Lainson,  1  o  Albert  Street;  106,  Sparks  Street. 
Ottawa,  Canada. 


CHANGE   OF  ADDRESS  REQUIRED. 
Wallace,  J.  S.,  l/o  Copthall  Avenue,  E.G. 
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Chaplin,  J.  C,  10,  Earl's  Court  Square,  S.W. 
Ewing,    Sir   Arch.    Orr,    Bart.,   Lennoxbank,   Jameston, 
Dumbartonshire. 

Gaussen,  W.  F.  A.,  88,  Eaton  Place,  S.W. 

Head,  John,  10,  Queen  Anne's  Gate,  Westminster,  S.W. 

May,  John,  Hyde  House,  Old  Battersea,  S.W. 

Merry,  J.  S  ,  Assay  Ofl&ce,  Swansea. 
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B.  E.  E.  Xcwlands. 
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F.  G.  Adair  R/jVierts. 
A.  Gordon  Siilumou. 

G.  N.  Stoker. 
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SESSION  1893-0  i. 


Doc.  tth  :— 
Adjourned  Discussion  on  Mr.  H.  G.  TVatel's  paper  (see  Jonnial, 

18!I3.4!)1). 
Mr.  H.  Han-is.    "Copper  Mines  of  SinghUlioom." 
ISflt:— 

Jan.  8th.— Discussion  on  the  state  of  the  Patent  Jawv. 
Feb.  5th  :— 
Mr.  W.  P.  Dreaper.    "Theory  of  Dyeing."    Part  I.    "Ingrain 

Colours." 
Dr.  A.  I)upr6.    "  Note  on  an  interesting  explosion  caused  by 
peroxide  of  sodium." 


can  not  dyiiers  tjines  stanrle  upon  his  legpes,"  a  tribute  to 
the  strength  of  the  Tudor  whisky  which  needs  no  con- 
firmation. 

Y\'^.  1. 


A,  cylinder  used  for  burning  spirit.  B,  vessel  contain- 
ing water.  C,  thermometer  to  test  heat  of  water  to  see 
whether  vessel  can  stand  the  heat.  D,  charging  pipe 
Qwater).     E,  discharge  pipe  (date,  IGth  century). 


SPIRIT  ASSAYING  BY  WEIGHT. 

BY    J.    SCARISBRICK. 

Ix  the  treatment  of  this  subject  it  will  be  advisable  to 
furnish  a  brief  historical  sketch  of  spirit  assaying,  then 
examine  minutely  the  system  at  present  employed  for 
revenue  and  trading  purposes  in  the  I'nited  Kingdom,  and 
afterwards  lay  before  you  the  proposals  for  improving  our 
system. 

The  rise  and  progress  of  British  alcoholmetry  forms  a 
curious  chapter  in  our  commercial  and  fiscal  history.  Our 
forefathers  of  the  Plantagenet,  Tudor,  and  Stuart  periods 
"  tried  the  spirits  "  by  means  of  burning  rags,  moistened 
with  the  liquid  to  be  tested,  and  then  held  in  a  flame.  A 
quaint  English  writer  in  1527  gave  directions  for  employing 
this  test.  "  Take  a  p'toune  if  the  aqua  vite  be  good  and 
ryghtfull,  tha  wet  a  small  lynen  clothe  and  holde  it  in  the 
flame  of  a  candell,  and  than  if  the  watir  brenneth  of 
the  lynen  clothe  than  it  is  good,  but  if  it  brenneth  not  of, 
than  it  is  nat  good  nor  ryghtful,  and  it  is  of  lytell  vertue." 
Sometimes  the  density  of  spirit  was  compared  ^^•ith  that  of 
oil ;  if  the  spirit  on  being  mixed  with  oil  floated  uppermost, 
then  it  was  "  strong  "  ;  if  the  oil  rose  to  the  surface,  then  the 
spirit  was  "  weak."  After  the  introduction  of  gunpowder 
the  "  proof "  test  came  into  vogue  :  a  small  quantity  of 
powder  would  be  moistened  with  the  spirit  being  assayed, 
and  a  light  applied.  If  the  powder  burned  languidly  or 
refused  to  ignite,  the  spirit  was  inferior  or  "  below  proof." 
If,  however,  the  powder  flared  up  rapidly  with  a  strong 
"  poof,"  then  the  spirit  was  "  strong  proof "  or  "  high 
proof."  Other  methods  were  sometimes  resorted  to,  some- 
times as  original  tests,  sometimes  as  confirmatory.  For 
example,  a  quantity  of  spirit  would  be  placed  in  a  cylinder 
(see  Fig.  1)  and  ignited  :  the  proportional  bulk  of  water 
left  unconsumed  would  be  noted,  and  the  strength  inferred. 
The  "bead"  test  consisted  in  shaking  some  spirit  in  a 
phial,  and  observing  the  number  and  size  of  the  small 
bubbles  formed  on  the  surface,  as  well  as  the  e.\tent  of 
duration  and  mode  of  disappearance.  If  the  beads 
remained  a  short  time  and  then  disappeared  suddenly,  the 
mixture  was  "  bead  proof "  or  "  glass  proof."  Strict 
veracity  compels  one  to  say  that  the  test  of  "  taste "  was 
not  unknown,  for  Boord,  in  his  '•  Breviary  of  Health," 
issued  in  1547,  speaking  of  the  "  spirits  of  the  buttery," 
says  "such  spyrites  doth  trouble  a  man  so  sore  that  he 


( )ne  cannot  help  wondering  why  our  forefathers  never 
resorted  to  the  simple  mode  of  weighing  the  spirit.  Scales, 
weights,  and  measures  were  most  common,  and  rigorously 
inspected  by  authority.  If  a  pint  of  proof  spirit  had  been 
kept  as  a  standard,  and  its  weight  ascertained,  the  weight 
of  a  pint  of  any  other  spirit  being  compared  therewith 
would  have  given  a  better  idea  of  the  relative  strength  than 
the  loose  tests  employed.  But  the  Elizabethan  Englishman 
was  like  Elizabethan  architecture — he  had  a  character  of 
his  own,  and  if  he  wished  to  journey,  say  from  London  to 
Bristol,  he  preferred  to  go  round  by  Dover,  thence  to 
Liverpool,  and  so  by  a  leisurely  trip  down  the  Irish  Sea. 

In  the  I7th  century,  when  spirit  taxes  began  to  be  levied 
systematically  from  year  to  year,  and  the  commercial  value 
of  alcoholic  liquors  was  considerablj'  enhanced  in  conse- 
quence, these  interesting  studies  of  flaming  rags  and  flaring 
gunpowder  were  superseded  by  more  accurate  methods,  in 


Fig.  2. 


Fiff.  3. 


Fig.  4. 


Fig.  2. — Botle's  Bubble. — Made  of  glass.  A,  point 
touched  when  testing  strong  spirit.  B,  water  point.  C,  bulb. 
E,  water.     D  E,  mercury.     (Date,  16G7.) 

Fig.  3. — Moxcoxy's  Akeometer. — Of  glass.  B,  rinf, 
carrying  hook  S,  on  which  silver  rings  are  hung.  Xine 
rings  used  of  various  weights.     (Date,  1679.) 

Fig.  4. — CoMMOx  Akeometek. — A  B,  stem  carrying 
bits  of  glass  in  divers  colours.     C,  mercury.     (Date,  1700.) 
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which  the  areometer  or  hydrometer  was  emplojed.  This 
instrument  is  generally  supposed  to  have  been  invented 
by  Hypatia,  hut  on  comparing  the  various  ancient  writers 
on  the  subject,  whose  works  have  very  kiudly  been 
brought  under  my  notice  by  a  classical  scholar  of  wide 
research,  Mr.  Eobert  Pierpoint,  M.P.  for  Warrington,  there 
appears  to  be  little  doubt  that  Archimedes  was  the  inventor, 
several  generations  before  Hypatia's  day.  For  many 
centuries  the  hydrometer  lay  forgotten,  until  Kobert  Boyle 
re-invented  it,  about  the  year  1667,  and  applied  it  to  testing 
spirit.  Boyle's  idea  was  improved  upon  by  Moncony, 
Hooke,  Clarke,  Martin.  Dicas.  and  others.  At  the  present 
time  we  have  nearly  00  distinct  types  of  the  instrument, 
and  if  we  have  not  arrived  at  a  satisfactory  stage  in  spirit 
assaying,  it  must  be  because  alcohol  is  as  wilful  as  the  hat- 
band of  a  certain  Lancashire  worthy,  which  encircled  his 
head  19  times,  and  still  refused  to  tie  gracefully. 


Fig.  6 


.30 


IB 


^s:^l 


Fig.  5.— Improved  Aueometek. — Of  ivory  or  boxwood. 
B,  mercury  or  lead.  Zero,  immersion  point  in  spirit  of 
wine.     40,  floating  point  in  water.     (Date,  1730.) 

Fig.  (5. — Clarke's  Hydrometer. — Made  of  copper.  .54 
weights  used— 23  ordinary,  11  for  weak  spirit,  II  for 
temperature,  and  0  for  imported  spirits  to  give  closer  read 
ings.  A  =  flotation  marlc  for  spirit  J-th  over-proof ;  B,  for 
spirit  y'jjth  under-proof;  M,  proof  mark;  C  C,  weight  and 
adjusting  point.     (Date,  1730.) 

Fig.  7. — Martin's  Hydrometer. — Of  metal  or  glass, 
^ine  weights  used.  Scaled  stem  to  indicate  specific 
gravities,  each  sub-division  representing  ^o'tttt^^  °^  weight 
of  instrument.     (Date,  17.59.) 

So  much  by  way  of  historical  rctro-pect  :  now  for  a  close 
examination  of  the  system  of  spirit  assaying  which  is  almost 
exclusively  adopted'  for  fiscal,  commercial,  and  trading 
purposes  "in  the  United  Kingdom.  This  system  is  known 
as  Sikes',  was  first  brought  under  public  notice  in  1803, 
and  has  been  used  ever  since. 

It  is  not  generally  known  that  Sikes'  ?ystem  was 
contrived  solely  to  meet  a  fiscal  need  of  great  importance 
to  the  Custom's  and  Excise,  but  makes  no  provision  what- 
ever for  the  requirements  of  trade,  commerce,  or  science. 
Sikes  elaborated  his  system  so  as  to  show  the  proportion 
by  volume  of  standard  alcohol  which  would  be  contained 
in  a  spirituous  liquid  if  that  liquid  were  raised  or  lowered  to 
one  particular  degree  of  heat  ;  in  other  words,  he  furnished 
the  power  of  idenlifijinrj  a  given  .spirit  at  all  teniperaim'es. 
There  has  been  so  much  misapprehension  as  to  the  pur- 
poses which  he  meant  his  system  to  serve,  and  blame  has 


in  consequence  been  dealt  with  such  an  unsparing  hand, 
because  his  .system  does  not  do  what  it  never  professed  to 
do,  that  it  is  necessary  in  all  fairness  to  him  to  raise  a 
word  on  his  behalf.  Regarded  in  the  whiter  light  of 
to-day,  the  defects  of  Sikes'  principles  underl3'ing  his 
system  of  assaying  are  serious  enough,  without  attempt- 
ing to  exag'^rerate  them  or  to  charge  him  with  egregious 
folly.  His  hydrometer  and  tables  have  proved  of  immense 
service  to  the  revenue  of  the  United  Kingdom,  because 
they  furnish  officers  with  means  for  detecting  spirit  frauds, 
and  if  they  have  not  served  the  scientist  and  spirit  merchant 
so  well,  it  is  because  they  were  never  designed  to  ser\e 
other  than  strictly  revenue  purposes. 

Fisr.  8, 


Sikes'  Hydrometer. 
(Used  for  Ilevenue  purposes.) 

B  C,  scaled  stem.  A,  spherical  bulb.  D,  point  where 
weight  F  slipped  on  and  dropped  to  G.  E,  pear-shaped 
counterpoise.  Nine  weights  (10  to  90).  Gives  500  indica- 
tions. II,  cap  fixed  at  B  to  show  difference  between  water 
and  proof  spirit.     (Date,  1802.) 

Let  us  glance  for  a  moment  at  the  circumstances  which 
led  to  the  production  of  Sikes'  system,  and  the  functions  it 
is  capable  of  discharging. 

In  consequence  of  a  general  desire  for  a  better  system 
of  spirit  resting,  which  prevailed  among  the  revenue  staffs 
and  spirit  interest  rather  more  than  100  years  ago,  the 
Government  approached  the  Royal  Society  and  requested 
them  to  investigate  the  whole  subject  of  assaying  alcoholic 
liquors  for  revenue  purposes.  Prior  to  this  time  there  had 
been  no  exhaustive  inquiry  into  the  subject  of  alcohol 
and  its  combination  in  various  proportions  with  water. 
So  the  Society  resolved  to  meet  the  wishes  of  the  Govern- 
ment to  the  best  of  their  power.  Numerous  and  protracted 
experiments  were  begun  somewhere  about  the  year  1790 
and  concluded  in  1794,  when  the  final  report  was  issued 
by  the  Society,  together  with  .j1  sets  of  valuable  and  com- 
prehensive tableii.  The  latter  had  been  compiled  by 
Gilpin  from  data  obtained  by  him  and  Sir  Charles  Blagden 
during  the  investigation.  The}-  show  the  .specific  gravity  of 
numerous  mixtures  of  ascertained  weights  of  alcohol  (sp. 
gr.  0-825)  and  water,  and  the  corresponding  bulks  both  i 
before  mixing  and  after. 
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It  is  uiHit'cessary  to  say  aiiythiii<^  at  the  present  da^-  in 
favour  of  Gilpin's  tables  ;  their  acijur.icy  has  been  verified 
over  ami  over  a^jaiii,  and  as  a  sound  and  unimpeachable 
lii'.sis  for  a  ])erfect  system  of  alcoholmi'try  they  cannot  b'j 
surpassed.  The  investigation  of  (iil|)in  and  Hlagden 
was  the  first  scientific  attempt  at  a  solution  of  the  s{)irit- 
assaying  problem,  and  in  obtaining  reliable  data  was  suc- 
cessful beyond  expectation. 

When  the  tables  vt  Gilpin  were  presented  to  tlie  Govern- 
ment, the  latter  felt  that  the  time  had  come  for  placing 
revenue  spirit-testing  on  a  more  rational  footing. 
Accordingly,  students  of  the  subject  were  invited  to 
submit  their  jiroposals  to  a  committee  of  experts,  with 
Dr.  W'ollaston  at  their  head.  The  various  systems  pre- 
sented were  examined  by  the  connnittee  in  the  year  1H0:5, 
and  ended  in  Sikes'  being  accepted  as  the  best,  although 
the  committee  withheld  their  certificate  of  approval,  which 
would  have  been  given  hud  the  hydrometer  and  tables  given 
full  satisfaction. 

A  curious  and  noteworthy  circumstance  connected  with 
the  Treasury  competition  was  that  the  chosen  system  did 
not  comply  in  important  particulars  with  the  conditions 
which  had  been  laid  down,  or  were  generally-  understood  by 
the  competitors  as  governing  the  competition. 


Conditions. 


Features  of  Sikes'  Svstem. 


1.  Standiinls  of  proof  to  be  of 
sp.  frr.  0"'J20  (water  at  (JO"  F.=  1)  ; 
standard  tempenituri',  (10°  F. 


2.  Gilpin's  tables  to  be  used 
as  far  as  possible. 

.3.  Strenprths  to  be  true  at  each 
temperature. 

4.  Hydrometer      to      indicate 
units  of  specilic  g-i-avity. 


1.  Exact  proof  standard 
specific  Ki'avity  never  known, 
but  supposfd  to  be  0-92366; 
standard  temperature,  51". 

2.  Only  one  of  Gilpin's  tables 
used. 

.3.  Strengths  true  at  one  tem- 
perature out  of  51. 

4.  Hydrometer  scale  merely 
arbitrary. 


Here  we  have  the  strange  fact  of  a  man  entering  a  com- 
petition, ignoring  nearly  every  important  limitation  imposed 
on  the  competitors,  yet  carrying  off  the  prize  and  satisfying 
the  examiners.  Such  a  result  is  almost  unique.  To  ignore 
deliberately  specified  conditions  was  sublime,  but  to  convert 
the  examiners  was  a  miracle  I     How  was  Sikes  justified  ? 

Two  circumstances  presented  themselves  to  his  mind, 
namely,  the  J'reasiinj  desire  and  the  Revenue  vecessittj. 
The  Treasury  wish  was  that  the  system  should  furnish  true 
alcoholic  values  of  every  spirit  mixture  at  each  temperature. 
The  imperative  necessity  of  the  Revenue  was  thnt  the 
system  should  furnish  means  for  identifying  a  spirit  mixture 
at  all  temperatures.  He  could  not  furnish  the  former,  but 
he  could  and  did  present  tte  latter.  His  tabular  numbers 
are  practically  the  same  for  a  spirit  mixture  at  all  tempe- 
ratures, and  are  such  as  would  be  found  true  at  one  tempera- 
ture only.  He  disregarded  the  effect  of  expansion  or 
contraction  in  spirit,  due  to  increase  or  loss  of  heat,  but  he 
furnished  identifying  power  in  a  superb  manner,  and  this 
constitutes  the  marked  excellence  of  a  remarkable  system. 
Had  this  power  not  been  furnished  so  completely,  Sikes' 
system  would  almost  certainly  have  been  superseded  60 
years  ago. 

In  issuing  tables  which  altogether  ignore  the  expansions 
and  contractions  of  such  a  mobile  substance  as  alcohol,  it  is 
obvious  that  Sikes  could  neither  define  his  standard  of 
strength  nor  adhere  to  it.  An  Act  of  1816,  which  first 
legalised  his  system,  attempted  a  statutory  definition.  It 
declared  "  proof  "  to  be  a  "  spirit  which  at  the  temperature 
of  bV  F.  weighs  exactly  twelve  thirteenth-parts  of  an  equal 
measure  of  distilled  water."  Eut  inasmuch  as  the  tempera- 
ture of  the  water  of  comparison  was  not  stated,  the  definition 
was  useless  in  fixing  a  standard.  A  spirit  mixture  at  51^ 
weighing  twelve-thirteenths  as  much  as  an  equal  volume  of 
water  at  40''  or  80'' would  have  a  specific  gravity  of  0-92394 
or  0- 92085,  according  to  whether  the  water  was  taken  at  the 
lower  or  the  higher  temperature,  and  the  specific  gravity  of 
the  standard  would  as  a  matter  of  fact  differ  with  every 
degree   of   temperature  of   the  water    upon   which  it  was 


founded.  The  definition  was  inconclusive,  and  therefore  no 
il.dinition  at  all,  so  when  thi  Act  of  1816  was  superseded 
by  another  .Act  in  IHlH,  the  imperfect  definition  of  the 
st.indard  was  dropped  and  not  re-enacted. 

Another  difficulty  that  befell  Sikes  referred  also  to  his 
standard.  If  the  strengths,  true  at  one  temperature,  were 
to  appear  in  the  tables  for  each  temperature,  it  followed 
that  in  his  51  tables  he  would  have  .51  different  standard.s. 
Such  is  actually  the  case.  He  shows  51  different  proofs 
in  his  tables,  each  differing  in  specific  gravity  from  the  rest. 
A  moment's  examination  of  his  table  book  will  verify  this 
beyond  dispute. 

SiKKs'  Tabi,p;s. 


Sikes'  Tabulated 

Specific 
Gravity 

of 
Proof. 

Sike8'T»bulaM|gp^^i„^ 

Temp. 

Temi). 

Hyd. 
Ind. 

Strength. 

Hyd. 
Ind. 

Strength.!  Proof. 

o 

o 

30 

C5-2 

Proof. 

0- 9.32  lit 

.50 

59-7       Proofs 

0-92151 

31 

61-9 

., 

200 

57 

59-5 

in 

32 

64-7 

„ 

Vi.) 

5S 

59-3 

009 

.33 

04-5 

„ 

lis 

5.'» 

59-0 

027 

31 

61-3 

077 

69 

53-8  i 

0-91984 

35 

61-2 

03 ; 

61 

5S-5            „                  941 

35 

63-9 

0-92396 

62 

58-3            „                  893 

37 

63-7 

„ 

951 ; 

03 

58-1            „                  851 

3S 

G3u 

915 

61 

57-9 

810 

Si) 

G3-3 

>, 

87(i 

65 

57-6  i          „                  766 

40 

ftJ-1 

., 

S33 

6T 

57-4  j          „                  723 

41 

02-9 

^_ 

791 

67 

57-2 

079 

42 

G2-7 

„ 

7f9 

63 

50-9 

631 

13 

(;2'5 

70  ^ 

69 

56-7 

590 

44 

62-3 

,, 

(KU 

70 

53 '5            „ 

5U 

45 

G2-1 

(;io 

71 

53*2 

501 

46 

61-9 

578 

72 

56-0 

457 

47 

61-7 

„ 

5.35 

73 

55*7             „ 

412- 

48 

61-5 

„ 

493 

74 

55-5            „ 

.367 

49 

61-3 

.    » 

450 

75 

55-3            „ 

321 

50 

61-0 

40S 

76 

55-0 

277 

51 

60-8 

„ 

3.G 

77 

54-7 

232 

52 

GO-5 

„ 

321 

78 

54-5  ' 

1S6 

53 

60-4 

„ 

281 

79 

54-3            „                  140 

51 

60-1 

„ 

238 

SO 

54-0            „           0-91091 

55 

59-9 

" 

0-92190 

The  principle  by  which  he  chose  to  he  governed  leads  of 
necessity  to  such  a  result  as  the  foregoing,  and  would 
perplex  any  inventor  who  formulates  a  scheme  of  assaying 
for  identifying  purposes  only,  and  wishes  to  use  only  one 
series  of  numbers. 

It  is  obvious,  from  the  principle  of  construction  of  the 
tables,  that  when  they  are  used  for  trade  purposes,  in  which 
accuracy  of  assessment  is  required  and  identificatirn  at  a 
fixed  temperature  finds  no  place,  they  lead  I 
results.     They  cannot  furnish  true  numbej 
temperature  out  of  51,  and    at  other  tern 
account  taken  by  them  is  more  or  less  erroi 
to  the  extent  of  divergence  from  the  standa 

Two  instances  will  serve  to  illustrate  t 
A  spirit  merchant  buying  30  casks  of  li 
0-827  at  55^  F.,  each  containing  100  hull 
pay  75/.  for  each  cask,  if  he  bought  at 
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Sc.vrisbkick's  Spirit  Tables  (Ounces  per  Gallon). 

(  Temp.  60'  Fahr.^ 

The  full  Table  contains  840  Indications. 


1 
Hyd.  Ind. 

Standard 
Spirit  per 
Gallon. 

Specific                          Standard 
Gravity     Hyd.  Ind.    Spirit  per 
at  60°.                         1    Gallon. 

Specific                          Standard 
Gravity     Hyd.  Ind.    Spirit  per 
at  60°.                             Gallon. 

Specific                          Standard  ' 
Gravity     Hyd.  Ind.    Spirit  per  ; 
at  60°.                             Gallon.    | 

1 

— : 

Specific 

Gravity 

at  60°. 

790 

Ozs. 

813 

2i6-8 

858 

Ozs. 
211-4 

903 

1 
Ozs. 
166-5 

1 

4 

6-2 

« 

0-5 

4 

5-4 

2 

5 

5-5 

860 

209-G 

5 

4-3 

3 

C 

4-8 

1 

8-7 

G 

31 

J 

7      ; 

4-1 

2 

7-7 

7 

2-0 

i- 

257-9 

8 

3-5 

^ 

6-8 

8 

0-9 

1 

4 

•8 

1 

9 

2-8 

4 

5-9 

9 

159-7        ! 

•79381 

•8 

820 

2-1 

5 

5-0 

910 

8-0 

794 

•7 

1 

1-4 

6 

4-1 

1 

7-5 

i 

•6 

2 

0-7 

7 

3-2 

2 

6-3 

i 

•4 

3 

0  0 

8 

2-2 

3 

5-2 

i 

•3 

4 

239-3 

9 

1-3 

4 

4-0 

795 

"2 

5 

8-0 

870 

0-3 

5 

2-9 

1 

•0 

6      ! 

7-8        i 

1 

199 -3 

6 

1-7 

k 

250-9 

7       ' 

7-1 

2 

8-4 

7 

0-5 

i 

•8 

8 

6-3 

3 

7-4 

8 

149-3 

796 

•6 

9 

0-6 

4 

6-4 

9 

8-1 

i 

•5 

830 

4-8 

5 

5-5 

-91981 

147-1 

•4 

1 

1 

4-1 

.2 

6 

4-5 

.C 

a 

i 

.0 

797 

4 

•3 
•1 
•0 

2 
3 
4 

3-3 
2-5 
1-8 

0 
'■5 

7 
8 
9 

3-5 
2-5 
1-5 

920 

1 

2 

■ 

146-9 
5-7 
4-5 

0 

1 
0 

i 

255-9 

o 

5 

1-0 

1 

880 

0-5 

g 

3 

3-3 

a 
S 

4 

•7 

6 

0'2 

-3 

1 

189-5 

-3 

W 

4 

2-0 

793 

•G 

1 

7 

2:;9-4 

0 

8-5 

§ 

5 

08 

es 

1 
14 

*5 
•3 

1     i 

OB 

8 
9 

8-6 

7-8 

0 

1 

3 

4 

7-5 
6-5 

i 

6 

7 

139-G 
8-3 

^ 

f 

•2 

810 

7-0 

!5 

5-5 

8 

7-0 

799 

•1 

1 

6-2 

6 

4-3 

9 

5-8 

I 

254-9 

2 

5-3 

7 

3-5 

1 

930 

4-5 

i 

4-8 

3 

4-5 

8 

i        2-4 

1 

1 

3-2 

1 

4-7 

4 

3-7 

9 

i        1-4 

2 

1-9 

800 

4-5 

5 
6 

2-8 

8P0 

0-4 

3 

0-6 

1 

4-0 

i 

2-0 

1 

179-3 

4 

129-3 

2 

3-4 

7 

1-2 

2 

8-3 

5 

8-0 

3 

2-9 

8 

0-3 

1 

3 

7-2 

6 

6-6 

4 

2-3 

1           ^ 

219-5 

!, 

4 

6-2 

7 

5-3 

5 

1-8 

1        850 

8-6 

5 

5-1 

8 

3-9 

6 

1-2 

1 

7-8 

6 

4-0 

9 

2-5 

7 

0-6 

2 

!      c-9 

7 

3-0 

910 

1-1 

8 

0-0 

"• 

j        6-0 
5-1 

S 
9 

1-9 

i        0-8 

1 

1 

119-7 
8-3 

i 

9 

249-4 

■* 

1 

10 

8-8 

5 

4-1 

900 

169-7 

3 

6-8 

1 

8-1 

6 

3-2 

1 

8-7 

4 

5-3 

2 

7-5 

' 

2-3 

, 

2 

7-6 

i 

5 

3-8 

1 
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Scarisbrick's  Spirit  Tablkr  (Oincks  per  Gallon) — Continued. 
(Temp.  60'  Fahr.) 

The  full  Table  contains  840  Indications. 


Stnnrtnrd 

Siierific 

1 
Standard 

Sp.-ririr 

1 

Standard 

SiM-cific 

1 

1 
Standard  : 

Specific 

Hycl.  1.1.1. 

Spirit  \H-r 

(irr.vitv 

llvd.  Ind. 

Spirit  IKT 

Oravity 

11  Ml.  Ind. 

Spirit  per 

Cravity 

Hyd.  Ind. 

Spirit  per  1 

Gravity 

1 

tJallon. 

at  Oir. 

1 

Ciallon.     1 

at  tiO\ 

1 

lixl'.on. 

at  IH)  . 

Gallon. 

at  tXJ^ 

0Z8. 

0Z8. 

Ozs. 

Ozs. 

OW 

112-3 

061 

80-4 

992 

36 -2 

9961 

G-5 

7 

0-8 

5 

78-3 

3 

3-8 

i 

6-1 

8 

109-2 

G 

G-2 

I 

1-3 

} 

5-6 

9 

7-7 

7 

40 

5 

29-2 

9^7 

5-2 

950 

6-1 

8 

1-7 

G 

70 

1 

4-7 

.5 

1 

4-4 

1 

9 

GO  "3 

= 

7 

V'J 

2 

i 

4-3 

2 

2-8 

f. 

970 

C-8 

? 

8 

2-7 

~ 

t 
* 

3-8 

^ 

3 

1-2 

~c 

1 

4-3 

1 

9 

0-6 

"2 

'J-H 

3-4 

u 

4 

99-5 

'~ 

± 

1-8 

1 

990 

185 

1 
0 

i 

3-0 

s 

5 
6 

7-8 
6-1 

1 

3 

4 

59-2 
6-5 

? 

-5 

1 
2 

10-4 

c 

I 

2-5 
2-1 

§ 

7 

4-3 

i 

5 

3-9 

a 

3 

ly* 

c 

S99 

1-7 

3 

S 

2-4 

S 

6 

51-3 

i 

4 

loi; 

i 

1 

1-2 

se 

9 

0-6 

30 

7 

48'S 

MJ 

3 

8-8 

02 

\ 

0-8 

fiO 

88-6 

8 

63 

1. 

8-3 

i. 

0-4 

1 

C-5 

9 

3-8 

1 

7-9 

1,000 

Water. 

2 

4-5 

980 

1-3 

i 

7-4 

3 

2o 

I 

3S-7 

995 

7-0 

Scaei.sbrick's  Spirit  Tables  (Percentage  Values). 
{Ttmp.  60°  Fahr.') 

The  full  Table  contains  840  Indications. 


Hvd. 
Ind. 

True 
Strength 
or        1 
Value. 

Specific 
Gravity 
at  GO^. 

Hvd. 

Ind. 

Tiue 

Strength 

or 

Value, 

Specific 
Gravity 
at  60\ 

Hyd. 
Ind. 

True 

Strength 

or 

Value. 

Specific 
Giuvity 
at  60'. 

Hyd. 
I.id. 

True 

Strength 

or 

Value. 

Specific 
Gravity 
at  GO^ 

790 

Per  Cent, 
of  Proof. 

796^ 

Per  Cent, 
of  Proof. 
17-^-2 

SO* 

Per  Cent, 
of  Proof. 
171-5 

822 

Per  Cent, 
or  Proof. 
163-7 

1 

f 

fl 

5 

11 

3 

3-2 

2 

797 

4-0 

6 

0-7 

4 

2-7 

3 

^_ 

\ 

39 

7 

0-3 

5 

2-2 

i 

c 

\ 

3-9 

5 

8 

1G9-9 

= 

6 

1-7 

•5 

\ 

175-3 

■■5 

1 

3-S 

-= 

9 

9-5 

r 

7 

1-2 

S 

a 
-79313 

5-2 
52 

798 

■    1 

3-7 

3-t; 

z 

810 

1 

9-1 

16S-7 

- 

8 
9 

•  7 

0-2 

•5 

s 

794 

5-1 

c 

i. 

3-5 

B 

^ 

8-3 

0 

830 

159-G 

5 

50 
4-9 

799 

31 

3-3 

= 

3 
4 

7-9 
7-4 

= 

1 

9-1 

8-G 

73 

a 

795 

4-S 
4-7 

3 

5 

1 

.3-2 

32 

■y. 

5 

6 

C-9 

if. 

3 

4 

6-1 
7-6 

1 

\ 

40 

^ 

31 

7 

e-0 

5 

7-0 

\ 

4-0 

80) 

30 

8 

5-5 

6 

6-5 

a 

4-5 

i            ^ 

2-7 

9 

5-0 

7 

6-0 

796 

4-4 

2 
1            3 

2-3 

S20 

4-5 

8 

5-5 

\ 

4-3 

1-9 

1 

41 

9 

4-9 
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Scarisbrick's  Spirit  Tables  (Percentage  Valves) — continued, 
(^Temp.  60°  Fahr.^ 

The  full  Table  contains  840  Indications. 


=        I 


Hyd. 
Ind. 

True 

Strength 

or 

Value. 

Specific 
Gravity 
at  60°. 

Hvd. 

Iml. 

True 
Strensth 
or         1 
Value,     i 

Specific 
Gravity 
at  GO". 

840 

Per  Cent, 
of  Proof. 
154-3 

885 

Per  Cent,  i 
of  Proof.  : 
1-J(!-1        i 

1 

S-8 

0 

5-4         '■■ 

2 

1 

7 

4-7 

3 

2-6 

8 

4-0 

4 

2-0        i 

9 

3-3 

5 

1-i 

890 

2-G 

6 

0-0        j 

1 

1-9 

7 

0-4 

2 

\-i 

8 

149-8 

3 

(i"5 

9 

9-2 

4 

113  8 

850 

8-6 

5 

0-0 

1 

8-0 

6 

8-3 

2 

7-4 

7 

17't) 

3 

6-8 

8 

C-9 

4 

146-2 

9 

f/2 

5 

5-5 

; 

900 

b'iy 

« 

4-9 

1 

4-8. 

7 
8 

4-3 

a-7 

i       1 

2 
3 

4-(i 
3-2 

S 

SGa 

1 

2 
3 
4 

1             o 
31        1          ^ 

2--t             7. 

1-3                   1 

3 

0-G                  S 

0-0        i 

s 

4 
C 

8 

2-4 

i-o 

0-2 
lOO'ii 

S-7 

p 
a. 

5 

13S-3                  eg 

!        CIO 

7-9 

(J 

8-r      1 

'      • 

7  1 

7 

&-1 

2 

G-3 

8 

7-5 

3 

r,-5 

9 

C-3 

{ 

•1-7 

870 

1        C-3        1 

i            5 

3-9 

a 

1        '■'        i 

'           G 

31 

2 

1      &-a 

7 

1 

2  3 

3 

4-3 

!        » 

1-5 

* 

3G 

;       0 

0-6 

5 
6 

2-9 

2-3        1 
1-7 

;  -919:4 

Proof 

7 

92^ 

99-7 

\ 

8 

1-0 

1 
2 

8-9 

!' 

9 

1        0-3 

SI 

880 

129  G 

3 

7-3 

1 

S-9 

4 

G-5 

2 

S-2 

5 

5'7 

3 

7-5 

1            « 

40 

4 

G-8 

7 

•1-1 

Hyd. 

Ind. 


92S 
9 

930 
1 
2 
3 


True 

Strength 

or 

Value. 


Per  Cent. 

of  Proof. 

93-2 

2-3 

1-4 
0-6 

89-7 


Specific 
Gravity 
at  60°. 


4 

7-9 

5 

70 

fi        ' 

6-1 

7 

5-2 

8 

4-3 

9 

33 

9W        i 

2-3 

1 

1-3 

2 

0-3 

3 

79-3 

4 

S-3 

5 

7-3 

G 

6-3 

7 

5-3 

8 

43 

9 

3-2 

950 

2-1 

1        ' 

1-0 

3 

C,9-9 

3 

8-8 

4 

7-C 

5 

6-4 

6 

5-2 

7 

4-0 

8 

2-S 

9 

1-5 

960 

0-2 

1 

58-8 

2 

7-4 

3 

6-0 

4 

4-6 

5 

3-2 

6 

1-7 

7 

0-1 

8 

48- 5 

9 

C-9 

970 

5-3 

1 

36 

2 

1-0 

Hyd. 
Ind. 


True 
Strength 


Value. 


Specific- 
Gra\-ity 
at  60°. 


973 


Per  Cent. 

of  Proof. 

40-1 


4 

38-3 

5 

6-5 

G        ! 

4  8 

7 

3-1 

8        1 

1-4 

9      ! 

29-7 

980 

8-0 

1        1 

6-3 

2 

4-6 

3 

3-0 

4 

1-4 

5 

10-8 

6 

18-3 

7 

16-8 

8 

15-3 

0 

13 -y 

093 

125 

1 

111 

2 

9-8 

3 

R-5 

4 

7-2 

5 

5-9 

i 

5-G 

i 

5-3 

J 

5-0 

93G 

4-7 

i 

4-4 

i 

41 

1 

3-8 

997 

3-5 

i 

S-2 

i 

2-9 

4 

2-G 

998 

2-3 

\ 

2-0 

i 

1-7 

1 

1-4 

999 

1-1 

i 

0-8 

i 

1        0-5 

f 

1         0-2 

1,000 
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proof  by  Sikcs.  If  tlie  temperature  were  lowered  to  3.j' 
before  purchuse  lie  would  ])u_v  -"/.  less,  but  if  the  tempera- 
ture were  at  80"  he  would  pay  .08/.  lO.v.  more.  Thus  lie 
would  be  char^jed  85/.  Ids.,  cr  1  ]wr  cent,  more  if  he  boufjht 
at  SO  than  if  he  bouf^ht  at  3j',  although  the  brandy 
woiilfl  be  precisely  the  same  in  both  cases.  The  full  effect 
of  this  principle  of  Sikes'  sj-sfem  can  perliajis  be  more 
clearly  i-een  in  relation  to  the  (juantity  of  spirit  in  bond  at 
cue  time.  A  rise  or  fall  of  1^  F.  makes  a  difference  of 
.'iO.OOO  proof  gallons  chargeable.  In  other  word.s,  if  the 
whole  quantity  in  boml  were  cleared  at  one  time,  an 
account  taken  at  8()^  woidd  yield  1,100,0(10/.  more  as  duty 
than  if  taken  at  :5o'.  And  this  large  difference  would  arise 
in  connection  with  the  same  sjiirit,  nothing  added,  nothing 
lost.  Similar  discrepancies  vitiate  more  or  less  every 
account  taken  by  Sikes  when  his  numbers  for  revenue 
identification  are  used  as  factors  for  proportional  value. 
Such  discrepancies  would  be  sufficient  to  condemn  any 
system  of  assaying  used  for  trade  and  scientific  purpo.'^es, 
and  would  long  ago  have  condemned  Sikes",  but  for  the 
fact  that  his  numbers  have  been  found  convenient  for 
identification.  His  system  was  formulated  at  a  time  when 
identification  of  taxable  goods  was  more  important  than 
accuracy  of  assessment ;  when  revenue  frauds  were  great 
crimes,  and  the  amount  of  punishment  greater  still.  At 
the  time  he  launched  his  system  Englishmen  ^.ere  liable  to 
capital  punishment,  without  benefit  of  clergy,  for  certain 
offences  against  the  revenue.  In  Scotland  a  man  was 
hanged  for  breaking  into  a  revenue  office,  and  in  Ireland 
death  was  the  punishment  for  revenue  officials  not  delivering 
up  books  of  account.  We  can  easily  see  that  the  protection 
of  the  revenue  from  fraud  dominated  Sikes  in  framing  his 
system,  and  accuracy  of  account  at  different  temperatures 
was  in  his  eyes  either  unattainable,  or  else  a  less  important 
detail. 

The  fact  that  Sikes'  S3-stem  does  not  meet  the  require- 
ments of  trade,  commerce,  or  the  laboratory,  and  the 
additional  fact  that  it  can  be  immensely  improved  for 
revenue  purposes,  have  induced  me  to  turn  attention  to  the 
matter,  and  to  make  an  attempt  to  meet  the  requirements 
of  all  concerned.  We  need  a  system  that  shall  answer  for 
purposes  of  identification  of  spirit  and  furnish  accurate 
numbers  for  assessment  at  all  temperatures,  thus  satisfying 
the  wants  both  of  the  revenue,  the  spirit  trader,  and  the 
scientist. 

Such  a  system  must  apply  equally  well  to  all  spirituous 
liquids,  be  easily  understood  ani  quickly  applied  without 
previous  training,  be  absolutely  accurate,  and  make  little  or 
no  alteration  in  the  standards.  The  suggested  sj-stem  is 
applicable  to  testing  the  purest  alcohol  as  well  as  the 
weakest  grog  known. 

The  tabular  numbers  furnished  serve  to  identify  spirits 
at  all  temperatures,  thus  meeting  an  important  revenue 
requirement ;  at  the  same  time  they  show  true  alcoholic 
values  in  each  table,  thus  supplying  a  want  of  the  trading, 
commercial,  and  laboratory  interests,  which  has  never  been 
met  in  this  country  so  fully  before.  In  addition,  the 
revenue  departments  will  be  able  to  charge  duty  correctly 
at  all  temperatures.  The  tables  are  suitable  for  use  with 
either  the  gravity  bottle,  spirit  balance,  hydrometer,  ordinary 
scales  and  weights,  or  any  instrument  capable  of  ascertain- 
ing specific  gravities  from  water  to  sp.  gr.  0-790.  They 
have  been  built  exclusively  from  the  invaluable  material  of 
Gilpin  and  Blagden ;  for  spirits  of  lower  specific  gravity, 
and  therefore  greater  alcoholic  strength,  the  numbers 
obtained  by  Tralles,  Fownes,  Urinkwater,  and  Squibbs, 
have  been  utilised. 

For  the  standard  alcohol,  Sikes'  proof  spirit  at  60'  F. 
has  been  adopted.  It  has  a  specific  gravity  of  0'91984  at 
that  temperature,  as  determined  by  Drinkwater's  synthetical 
analysis.  60"  is  a  convenient  standard  for  reference  in  our 
climate  ;  it  is  also  the  standard  temperature  for  specific 
gravities,  and  the  one  adopted  by  Gilpin  and  Blagden,  upon 
whose  tables  these  arc  largely  founded. 

The  general  principle  proceeded  upon  in  building  up  the 
system    is    the    recognition  of   weights    and  not    volumes. 
Weight  does  not  change  with  temperature  but  volume  does,   i 
and  in  the  case  of  alcohol,  with  its  great  expansibility  for  ' 
slight  increments  of  heat,  the  change  of  volume   is  very  ; 


marked.  These  weights  may  be  expressed  either  as  pounds 
and  oun<;es  or  as  percentages.  The  former  are  preferred, 
because  the  sooner  we  come  to  recognise  the  principle  of 
weighing  generally  in  trade  affairs  the  better  for  both 
buyer  and  seller.  However,  be  that  as  it  may,  values  both 
in  ounces  and  percentages  are  furnished,  and  one  series 
is  derivable  from  the  other  by  si^iple  multiplication  or 
division. 

A  comparison  of  Sikes'  method  and  values,  with  those 
proposed  in  lieu  of  his,  can  be  made  in  a  few  figures.  Take 
for  instance  Gilpin's  alcohol  of  sp.  gr.  0-82."j  at  00%  shown 
by  Sikes'  as  62  0  over  proof.  Let  us  view  it  as  he  shows  it 
in  his  tables  for  30",  60',  and  80"  respectively. 


Sikes'. 

Temperat 

Hydrometer  Indication. 

Strength. 

F. 

3tP 

j 

1.3-8 

1 

O.P. 

62-0 

(HP 

5-8 

62  0 

m" 

00 

62  0 

Scarisbrifk. 

Temp. 

Hydro- 

meter 

Indication. 

Standard 

Spirit  per 

Gallon. 

Percentage 
of  Proof. 

.Specific 

Gravity  at 

60^ 

F.        1 

.30° 

j 
838} 

Ounces. 
24-2 -« 

l&fO 

0-8250 

ij'P 

S'J5 

258-0 

162 -2 

0-8250 

80" 

815i        ( 

235-7 

100- 2 

0-8250 

Sikes  shov.s  Gilpin's  alcohol  as  of  the  same  strength  at 
.30"  and  80",  but  in  reality  it  is  4-7  per  cent,  stronger  at 
30"  than  at  80",  owing  to  the  great  concentration. 

The  weight  of  a  gallon  of  prof)f  or  standard  spirit  at  BC 
has  been  obtained  as  follows  : — The  experiments  of  the 
Standards'  Office  (Board  of  Trade),  carried  on  from 
1878  to  1889,  and  made  kuown  in  their  report  of  Xovember 
in  the  latter  year,  have  established  the  fact  that  a 
cubic  inch  of  water  at  62"  weighs  252-280  grains,  and 
not  252 --1.58  grains,  as  declared  in  the  Weights  and 
Measures  Act  of  1824. 

Grains.  Grains. 

252  -  286  X  277  -274  =  69952  =  weight  of  gallon  of  water  at  62". 

Drinkwater's  analysis  of  proof  spirit  at  60°  shows  its 
specific  gravity  to  be  0-91984,  referred  to  water  at  the 
same  temperature  as  unity.  The  following  computatio.i 
yields  us,  therefore,  the  weight  of  a  gallon  of  standard 
proof  spirit,  expressed  in  ounces  at  60".  The  specific 
gravity  of  water  at  62",  referred  to  unity  at  60",  is  0-99981. 

Ounces  of  Wat^^r 

in  Gallon  at  62',  as  per 

Act  of  182i.' 


160 


=  147-1  = 


100001 

uuoo  '■  loooou  ^   yaasi 
weight  per  gallon  of  proof  spirit  at  CO" 


In  the  calculation,  160  represents  the  number  of  ounces 
in  10  lb.,  the  superseded  weight  of  the  gallon  at  62".  Since 
the  gallon  really  contains  09952  grains  of  water  instead  of 
70000,  as  declared  by  the  Act  of  1824,  160  ozs.  multiplied 

by  ^^^  yields  us  the  actual  weight  of  a  gallon  of  water  at 

•'  70000  ■'  . 

62"  expressed  in  ounces.  To  find  the  weight  of  a  gallon 
at  60",  multiply  the  weight  of  a  gallon  at  62  by  1  and 
divide  by  0-99981,  the  specific  gravity  of  water  at  62". 
Then,  since  proof  spirit  at  60"  is  to  its  own  bulk  of  water 
at  60'  as  0"  91984  to  1-00000,  multiply  the  weight  of  a 
gallon  of  water  at  60°  by  0-91984,  and  the  final  result  is 
obtained,  147-1  ozs.,  as  the  standard  unit  of  weight  per 
gallon  of  proof  spirit  at  60". 
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The  weights  or  percentages  are  expressed  in  terms  of  a 
standard  mixture  of  alcohol  and  water  rather  than  absolute 
alcohol,  because  of  a  desire  to  leave  the  standard  spirit 
practically  undisturbed.  In  addition,  alcohol  has  not  been 
obtained  in  a  state  of  absolute  purity,  so  far  as  we  know, 
and  if  we  had  it,  its  unstable  nature  and  absorbent 
quality  will  always  render  it  unfit  for  employment  as  a 
standard. 

It  will  be  observed  that  the  identifying  numbers  in  the 
third  column  of  each  table  are  specific  gravities,  instead 
of  Sikes'  over-proofs  or  under-proofs.  It  is  submitted  that 
identification  by  specific  gravity  at  a  fixed  temperature  is 
a  simpler  and  more  intelligible  method  than  by  numbers 
which  conve}'  no  rational  notion  to  the  mind,  such  as  over- 
and  under-proofs.  It  will  also  be  observed  that  the  numbers 
in  the  first  column  of  the  tables  are  hydrometer  indications, 
expressed  as  units  of  specific  gravity,  and  halves  and 
quarters.  The  instrument  used  may  be  either  the  hydro- 
meter, or  spirit  balance,  or  any  other  that  will  determine 
specific  gravities.  The  spirit  balance  is  preferred,  con- 
structed on  an  improved  model  of  Ramsden's  (see  Fig.  9), 
but  both  revenue  officers  and  traders  have  become  so 
accustomed  to  hydrometers  that  two  have  been  designed 
by  me  (see  Figs.  10  and  II)  embracing  several  novel  and 
valuable  features,  so  that  either  balance  or  hydrometer  may 
be  used. 


Fiff.  11. 


Fig.  12. 


Fijr.  9. 


1^2: 


u 


a_ 


:e33 


^ 


i::^ 


Ramsden's  Hyduometric  Balance. 

In  applying  the  system  for  fiscal  purposes,  means  must  be 
furnished  by  which  a  sample  of  spirit  shall  accurately' 
represent  the  whole  bulk  to  which  it  relates.  This 
difliculty  does  not  seem  to  have  been  overcome  hitherto, 
but  thanks  to  the  ingenuity  of  Mr.  Thomas  May,  Supervisor 
of  Inland  Revenue,  Warrington,  a  "holder"  has  been 
invented  which  is  simple,  handy  to  use,  and  really  gives  the 
perfecting  touch  to  a  system  of  assa3'ing  based  on  specific 
gravities.  The  "holder"  shown  herewith  (see  Fig.  12)  is 
designed  for  sampling  casks  and  testing  by  hydrometer, 
but  with  a  very  slight  modification  can  be  rendered  equally 
useful  in  sampling  any  vessel  whatever,  for  testing  by 
gravity  bottle,  spirit  balance,  or  scales  and  weights. 

What  would  be  the  financial  effect  of  these  proposals  if 
adopted. 

1st.  A  substantial  increase  in  the  spirit  revenue,  for 
which  the  liquor  interest  could  be  compensated  by  the  rate 
of  dut}'  being  lowered  correspondingly. 

2nd.  The  revenue  levied  more  equitably,  because  due 
allowances  would  be  made  for  expansions  and  contractions 
of  alcohol  at  temperatures  above  or  below  the  standard. 

3rd.  More  equitable  dealings  on  the  part  of  the  spirit 
trade.  At  present  the  man  who  sells  spirit  above  5.5^  charges 
for  more  alcohol  than  his  spirit  contains,  and  if  he  sells  at 
lower  than  5.^'  he  realises  too  little. 

Before  closing  this  paper,  it  is  only  a  simple  measure  of 
justice  to  acknowledge  the  kindness  and  courtesy  of  the 
Board  of  Inland  Revenue,  and  of  their  able  secretary. 
Sir  Robert  Micks,  in  allowing  the  hj'drometers  now 
submitted  to  be  subjected  to  severe  and  exhaustive  tests 
in  the  Somerset  House  Laboratory.  I  would  also  express 
my  satisfaction  with  the  result  of  those  tests. 


H 


Fig.  10. — Scarisbkick's  Areometer. — Range  of  indica- 
tion, from  sp.  gr.  0'790  to  sp.gr.  I'OOO;  made  of  glass, 
with  13  metal  poises  adjusted  by  slipping  on  at  A,  and 
sliding  down  to  B,  or  by  opening  the  poise  and  fixing  on 
at  B.     G,  mercury.     (Date,  1893). 

Total  number  of  indicated  strengths,  42,840.  Sikes' 
total,  25,500. 

Fig.  1 1. — Scarisbrick's  Universal  Densimeter  (42,840 
strengths). — Range  of  indication,  sp.gr.  0*790  to  I'OOO. 
Metal  instrument,  with  14  poises,  adjusted  at  C.  Scale  A  B, 
includes  15  units  of  specific  gravity,  halved  and  quartered. 
(Date,  1893.) 

Fig  12. — Mat's  Sample  Holder. — Brass  tube  inserted 
perpendicularly  at  A,  contains  a  piston,  which  is  pressed 
on  B  and  raises  the  tube.  It  also  raises  the  sample  glass  D. 
Sample  flows  in  at  E  and  fills  D.  Hydrometer  is  then 
immersed  in  D. 

Discussion. 

Mr.  Benjamin  Biggs  said  he  was  rather  surprised  at  the 
statement  that  Sikes  paid  no  attention  to  temperature, 
because  the  instrument  was  accompanied  bj'  a  book  in 
■which  all  reasonable  temperatures  were  provided  for.  It 
seemed  to  him  that  if  he  had  a  cask  of  spirit  at  50°  it  would 
pay  the  same  duty  as  if  it  were  raised  to  60°  or  70°,  and  he 
could  not  at  all  understand  how  the  author  could  maintain 
that  Sikes  had  no  regard  to  temperature.  It  was  always 
taken  so  as  a  matter  of  commercial  dealing.  If  a  cask  were 
raised  in  temperature  of  course  the  bulk  would  gain  a  little. 
A  man  might  sometimes  buy  spirit  by  weight  and  some- 
times by  bulk.  In  Germany  it  was  bought  a  good  deal  by 
weight,  but  here  chiefly  by  bulk.  It  wanted  a  little  more 
consideration  before  he  could  make  up  his  mind,  whether 
if  a  man  bought  by  measure  he  would  have  to  pay  duty  on 
the  extra  quantity  which  any  increase  in  temperature  would 
shew.     Of  course  naturally  the  duty  would  be  levied  in  the 
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same  way,  but  now  a  great  deal  of  the  spirit  was  taken  hy 
weight,  and  the  duty  was  in  some  cases  calculuteil  \>y 
weight.  The  only  thing  ho  had  sf-en  in  Sikes'  instru- 
ment hiteiy,  was  that  the  government  had  now  provided  an 
extra  instrument  to  register  high  over  proof  strength. 
Formerly  when  Sikes'  hydrometer  was  first  introduced  it 
was  not  supposed  that  spirit  could  be  got  above  GH^  or  CO" 
over  proof,  and,  therefore,  it  did  not  register  over  67  ,  but 
now  that  s{)irit  was  being  obtained  of  a  very  high  strength, 
in  the  case  of  wood  spirit  up  to  'J'J^  per  cent.,  the  Inland 
Revenue  had  introduced  a  supplemental  instrument  to  deal 
with  those  high  percentages. 

Mr.  David  Howard  said  tliat  for  many  years  he  had 
worked  with  Sikes'  hydrometer  and  had  always  treated  it 
with  the  same  respect  as  an  Act  of  Parliament  which  has  to 
be  accepted  whether  accurate  and  comprehensible  or  no. 
He  could  not  agree  that  the  indications  meant  nothing  ; 
they  exi)ressed  with  perfect  clearness  the  duty  one  had  to 
pay.  An  indication  of  60°  over  proof  meant  that  on  ever^- 
hundred  gallons  of  the  spirit  one  paid  160  times  the  duty  on 
one  gallon  of  spirit,  and  that  was  a  very  definite  amount. 
But  if  he  understood  it  rightly  the  question  was,  was  the 
amount  so  stated  the  right  amount  at  all  temperatures  ? 
would  the  addition  of  60  gallons  water  to  100  gallons  testing 
60  over  proof,  when  cooled  to  the  standard  temperature  give 
160  gallons  of  proof  spirit 't  If  it  would  not  the  tables  were 
clearly  wrong  though  Gilpin's  tables  afforded  the  basis  for 
true  tables.  In  the  case  of  lOo  gallons  of  spirit  at  80^,  if 
taken  at  60',  would  there  be  the  same  number  of  proof 
gallons  chargeable  as  at  80''  ? 

Mr.  Millard  thought  the  instrument  shown  would  prove 
of  considerable  interest,  particularly  as  the  statement  was 
made  that  it  would  effect  a  saving  in  the  j-ear  of  a  good 
many  thousand  pounds  to  the  Inland  Eevenue.  If  that  was 
so  it  was  evident  that  the  class  of  persons  or  the  public 
who  used  spirit  to  that  extent  would  be  under  a  disadvantage. 
He  should  have  liked  to  hear  an  exact  or  even  an  approxi- 
mate idea  of  the  difference  in  payment  to  the  Inland 
Revenue  on  a  specific  specimen  of  spirit.  He  thought  there 
was  some  misunderstanding  with  regard  to  Sikes'  method. 
It  was  pretty  generally  acknowledged  to  be  inaccurate  from 
the  fact  that  it  made  no  proper  allowance  for  expansion. 
There  were  plenty  of  tables  for  various  temperatures,  but 
he  thought  it  was  the  question  of  expansion  which  Mr. 
Scarisbrick  referred  to.  There  was  one  point  which  was  of 
considerable  interest  to  revenue  officers.  He  understood 
that  very  often  in  large  separate  vats  there  was  a  variation 
of  2"  or  3Mn  the  temperature  of  a  sample  taken  from  the 
top  or  from  the  bottom.  He  presumed  in  sucli  a  case  the 
officer  had  no  alternative  but  to  take  several  samples  so  as 
to  get  an  exact  idea  as  to  the  anrount  of  alcohol  present. 

Mr.  Scarisbrick,  in  reply,  said,  with  respect  to  the  point 
that  Sikes'  tables  did  not  make  provision  for  various  tem- 
peratures, he  had  distinctly  stated  that  Sikes'  numbers  were 
correct  at  one  temperature — in  one  table — but  there  were 
51  tables,  and  his  contention  was  that  50  out  of  the  51  were 
inaccurate,  the  extent  of  error  being  measured  by  the  extent 
of  divergence  from  the  standard  temperature.  There  was 
some  doubt  as  to  the  exact  temperature  which  Sikes  took  as 
his  standard,  but  the  balance  of  probability  favoured  the 
idea  that  it  was  55"  F.  In  cases  where  account  was  taken 
of  spirits  above  55'  F.,  the  charge  would  therefore  be  too 
great,  and  where  it  was  lower  than  55^  F.  the  charge  would 
be  too  low.  Mr.  Howard  had  asked  :  "  In  the  case  of 
100  gallons  of  spirit  at  80"",  if  taken  at  60',  would  there 
be  the  same  number  of  proof  gallons  chargeable  as  at  80'  "  ? 
There  would  not,  and  if  taken  at  30'  there  would  be  a  still 
less  number  of  gallons,  although  the  quantity  of  alcohol 
would  be  precisely  the  same  at  each  degree  of  heat.  As  a 
matter  of  fact,  accounts  taken  by  the  aid  of  Sikes'  hydro- 
meter and  tables  varied  in  the  same  spirit  mixture,  with  each 
degree  of  temperature.  He  had  not  sutBcient  data  upon 
which  to  pronounce  a  confident  opinion  as  to  the  average 
temperature  at  which  spirits  were  tested,  but  it  was  probably 
7^  or  8"  degrees  below  55°.  Whether  this  was  so  or  not  the 
mere  fact  of  t'ne  system  being  inaccurate  in  a  country  like 
this  where  spirits  were  taxed  a'most  as  heavily  as  anywhere 


in  the  world  led  him  to  think  there  ought  to  be  a  change  ; 
that  there  should  be  an  accurate  system  showing  on  anj- 
particular  cjuantity  of  spirit,  whijh  received  neither  a/ldition 
nor  diminution,  the  t^ame  proof  gallons  at  all  temperature^. 
.\t  present,  as  he  had  siiown,  at  31  different  temperatures 
there  would  be  .51  different  amounts. 

Dr.  RiDKAL  would  like  to  ask  if  there  were  any  means  of 
ascertaining  what  was  done  in  continental  countries  on  this 
question  ? 

Mr.  ScAuisisRif  K  said  in  one  or  two  continental  countries 
the  estimation  was  made  by  volume.  In  France  Gay- 
Lussac's  system  was  in  force,  which  was  tolerably  accurate. 
That  was  by  volume,  but  allowances  were  made  for 
changes  due  to  expansion  or  contraction.  The  only  defect 
in  that  system  was  this  :  he  valued  to  express  proportions 
of  absolute  alcohol,  but  the  alcohol  which  he  regarded  as 
absolute  had  a  specific  gravity  of  0"7'J4,  if  he  recollected 
aright.  Since  then,  alcohol  of  greater  purity  had  been 
obtained,  and  therefore  the  proportional  numbers  in  Lussac's 
tables  were  simply  of  a  spirit  mixture  and  not  of  pure 
alcohol.  At  the  time  the  system  was  devised  it  had  the 
greatest  accuracy  then  obtainable,  seeing  that  it  e:^pressed 
proportions  of  the  purest  alcohol  then  known. 
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SOME  OBSERVATIOXS  OX  THE  ORGAXISATIOX 
AXD  MAXAGEMEXT  OF  A  CHEMICAL  WORKS. 

BY    EUSTACE    CAREY. 

The  discussion  of  new  processes,  or  improved  processes, 
whereby  chemical  action  may  be  utilised  for  manufacturing 
purposes,  must  always  be  regarded  by  us  as  of  the  first 
interest  to  this  Society,  but  as  I  have  not  for  some  time 
past  been  practically  engaged  in  the  actual  working  of 
technical  operations,  I  am  unable  to  bring  anything  new 
before  you  for  your  consideration  this  evening.  For  this 
I  am  ver}-  sorry,  but  I  shall  venture  to  submit  to  you  a 
few  observations  on  the  general  organisation  of  chemical 
works,  observations  which  have  been  drawn  from  my  own 
personal  experience,  and  which  may,  I  hope,  occupy  half 
an  hour  or  so  without  weariness  to  vou. 
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In  speaking  about  the  manufacture  of  chemicalr ,  I  ought 
to  explain  that  I  shall  refer  only  to  works  where  what  art- 
known  as  heavy  chemicals  are  produced. 

The  production  of  fine  chemicals  (an  equally  important 
branch  of  chemical  industry,  and  one  which  is  often  even 
more  interesting  from  a  strictly  scientific  point  of  view)  is 
a  realm  which  is  practically  imknown  to  me,  a  realm  in  the 
rich  pastures  of  which  I  dare  not  trespass. 

First,  among  so-called  heavj'  chemicals,  it,  naturally 
perhaps,  occurs  to  me  should  be  placed  alkali  and  chlorine 
products,  but  surely  glass  and  sugar  may  be  granted  a 
place,  as  also  the  more  useful  and  commoner  metals,  such 
as  iron  and  copper ;  and  I  believe  most  of  the  remarks 
which  I  shall  venture  to  make  to-night  will  apply  to  them 
as  well  as  to  alkali  and  chlorine  products,  with  which  latter 
I  am  of  course  more  particularly  familiar. 

Let  us  at  once  take  a  plunge  into  the  middle  of  our 
subject. 

Suppose  we  desire  to  establish  an  alkali  works  capable  of 
making  and  decomposing  600  tons  of  salt-cake  per  week — 
a  ver}'  moderate  works — one  which  in  the  old  days  of 
prosperity  (long  ?ince  past)  might  have  been  contemplated 
with  satisfaction,  if  not  with  anticipations  sanguine  of 
success.  What  are  the  conditions  required  for  the  successful 
management  of  a  works  of  this  considerable,  if  not  by  any 
means  colossal  size?  What  are  the  solid  materials  with 
which  we  have  to  deal  ?     They  are  approximately  as  follows 

each  week  : — 

Tons. 
300 


Pyrites 

Salt 

Limestone  and  lime. 

Fuel 

Timber,  iron,  bricks. 


500 

600 

2,000 

200 


besides   other  materials,  which,  though  small  individually, 
mount  up  into  something  considerable  collectively. 

Let  us  say  then  that  we  have  3,600  tons  of  materials  to 
receive  per  week.  Let  us  now  look  at  our  outgoings.  We 
have,  we  will  say,  3U0  tons  of  caustic  soda,  250  tons  of 
bleaching  powder,  80  tons  of  sulphur,  900  tons  of  Chance's 
mud,  200  tons  of  lime  refuse,  600  tons  of  cinders  and 
other  rubbish,  say  a  total  of  2,330  tons,  or  say  in  round 
numbers  a  total  in  and  out  of  nearly  6,000  tons  per  week, 
or  1.000  tons  per  day. 

It  is  obvious  at  a  glance  that  traffic  facilities  are  of  great 
importance  to  such  a  works. 

I  need  say  nothing  about  geographical  situation,  for  the 
nearness  or  otherwise  to  raw  materials  and  to  the  place 
where  products  are  consumed  or  shipped,  is  obviously  of 
the  first  importance,  and  a  few  miles,  even  only  a  dozen 
miles,  may  mean  all  the  difference  between  ultimate  ruin 
and  a'  substantial  success.  Upon  this  obvious  fact  I  need 
not  dwell,  but  granted  that  we  have  a  plot  of  land  with 
favourable  conditions  geographically,  traffic  facilities  within 
and  about  that  plot  of  land  are  clearly  of  supreme  moment. 
Twopence  per  ton  on  6,000  tons  means  50/.,  and  50/.  per 
week  means  an  average  charge  of  say  2s.  per  ton  on  our 
total  produce  for  sale,  and  is  easily  lost,  though  2s.  per 
ton  is  not  so  readily  won. 

Let  me  take  an  instance.  I  knew  a  works,  a  small 
works,  which  was  laid  out  in  such  a  way  that  the  siding  into 
which  the  ivaggons  containing  the  fuel  delivered  by  the 
railway  company  was  so  situated  that  the  coal  could  be 
discharged  from  the  trucks  directly  into  the  place  where  the 
fuel  was  used.  The  effect  of  this  was  that  the  waggons 
were  discharged  at  once  and  returned  to  the  colliery  so 
quickly  and  regularly  that  for  months  together  they  made 
one  complete  trip  per  working  day.  Each  waggon  therefore 
carried-— they  were  10-ton  waggons— 60  tons  of  fuel  per 
week. 

The  same  works  a  few  years  afterwards  had  grown.  The 
railway  company's  engines  no  longer  delivered  the  coal  on 
to  the  "siding  where  it  was  used,  but  the  coal  had  to  be  taken 
by  horses  or  locomotives  into  the  interior  of  the  works, 
involving  haulage  and  delay.  In  haulage  I  include  all 
expenses  of  horses  nr  locomotives,  or  both,  and  repair  of 
permanent  ways  and  roads.  This  haulage  may  be  taken  to 
be,  on  the  average,  2d.  a  ton  (if  by  cart  it  costs  more).  In 
addition  to  the  haulage,  the  waggons,  owing  to  the  delay, 


made  three  trips  instead  of  six  per  week.  The  waggon  hire 
paid  for  that  particular  distance  was  3rf.  par  ton.  Each 
waggon,  therefore,  under  the  later  order  of  things,  earned 
7s.  6d.  a  week  less  than  it  did  before,  or,  in  other  words, 
there  was  an  additional  charge  put  upon  the  fuel  of  3d.  per 
ton. 

I  have  mentioned  this  instance  amongst  a  number  of 
others  that  might  be  named,  only  as  an  example  which 
shows  the  enormous  importance  of  good  traffic  arrangements. 
The  same  remarks  of  course  that  apply  to  fuel  will  apply  to 
all  other  materials,  and  to  the  rubbish  which  has  to  be 
removed  as  well  as  the  finished  products.  In  short,  the 
difference  between  well  and  badly  laid  out  traffic  arrange- 
ments may  amount  to  some  shillings  per  ton  upon  the 
finished  product. 

In  the  instance  which  I  have  named  it  will  be  noticed  that 
the  small  works  had  an  advantage  over  the  larger  one. 
My  engineering  friends  may  say,  "  Yes,  that  was  only 
because  the  large  works  were  badly  laid  out.  Given 
sufficient  and  proper  mechanical  appliances,  and  j-our 
waggons  might  have  been  kept  running  at  six  trips  a  week." 
Perhaps  so,  but  still  those  sufficient  and  proper  appliances 
of  which  you  speak  so  glibly  would  have  cost  something  to 
erect  and  maintain,  and  therefore  some  advantage  to  the 
small  works  in  this  case  would  still  remain. 

This  kind  of  argument  naturally  leads  us  to  the  general 
question  of  small  ver.-ius  large  works.  It  is  a  common  idea 
that  a  large  works  must  be  more  cheaply  conducted  than 
a  small  one.  This,  in  my  experience,  is  by  no  means 
always  the  fact.  I  am  prepared  to  admit  that,  other  things 
being  equal,  a  large  works  ought  to  be  more  cheaply 
conducted  than  a  small  one,  but  things  in  chemical  works, 
as  else  where,  are  not  always  what  they  ought  to  be.  Let  us 
compare  a  little  fuither  the  advantages  possessed  by  small 
and  large  works  respectively.  One  fact  in  favour  of  |the 
small  works  is  that  which  I  have  before  mentioned,  that  all 
parts  of  a  small  works  are  of  necessity  nearer  its  boundaries 
than  all  parts  of  a  large  one.  The  railway  company 
therefore  performs  a  proportionately  larger  service  to  the 
small  works  than  it  can  do  to  a  large  one.  Then,  again,  as 
to  internal  management.  The  proprietor  of  a  small  works 
personallj"  performs  a  larger  proportion  of  the  work  of  the 
establishment  than  the  proprietor  of  a  large  one,  and,  granted 
equal  ability  in  both  cases,  one  is  justified  in  concluding 
that  a  larger  proportion  of  work  would  be  performed  in  the 
best  wa}'  in  the  small  works  than  in  the  large  one.  In 
addition  to  this,  I  think  I  am  justified  in  saying  that  the 
successful  management  of  a  large  works  requires  a  higher 
and  therefore  a  rarer  order  of  abilitj-  than  the  successful 
management  of  a  small  one.  Other  considerations  I  might 
adduce  in  favour  of  the  comparatively  small  establishment, 
and  I  may  add  that  as  a  matter  of  fact  I  have  found  from 
experience— and  I  have  had  exceptional  opportunities — that 
in  many  cases  a  comparatively  small  works  has  thoroughly 
beaten  a  largo  one.  But,  on  the  other  hand,  if  the  pro- 
prietors of  a  large  works  possess  the  requisite  capital  and 
skill,  I  think  that,  notwithstanding  some  disadvantages 
under  which  a  large  works  lies  (an  example  or  two  of  which 
I  have  already  given),  there  can  be  no  doubt  that  the  large 
establishment  has  facilities  and  advantages  which  are  not 
and  cannot  be  possessed  by  the  smaller  concern. 

In  the  early  days  of  an  industry,  when  the  profits  are 
good,  and  before  great  competition  has  rendered  necessary 
the  introduction  of  refinements,  and  of  a  careful  scientific 
method  of  constructing  plant  and  of  manufacture,  the  rule 
of  thumb  and  rough-and-tumble  methods  w  ill  pass  muster, 
and  the  small  works  with  the  good  old-fashioned  "  practical 
man  "  as  its  guide,  philosopher,  and  friend,  may  be,  and 
often  has  been,  eminently  successful. 

But  the  time  comes  sooner  or  later  when  rule  of  thumb 
has  to  give  way,  and  inventions  appear  in  their  countless 
numbers,  many  of  them  bad,  few  of  them  good,  involving^ 
scientific  knowledge  and  skill  of  a  high  order  to  distinguish 
between  the  good  and  the  bad,  and  large  capital  to  manage 
the  good  effectively.  Then  it  is  that  the  large  works,  with 
its  capital  and  its  staff  of  trained  experts,  walks  in  an  easy 
winner,  for  while  the  small  works  with  its  traffic  facilities  and 
other  similar  minor  advantages  may  save  its  pence  or  even 
its  shillings  per  ton,  the  large,  well-organised  works,  with  its- 
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highly  trained  staff,  may,  by  the  quick  perception  ami 
prompt  adoption  of  the  best  and  newest  processes,  save 
pounds.  Instances  of  this  must  be  patent  to  you  all.  We 
sec  then  that  in  the  eaily  and  barbarous  stages  of  an 
industry  a  small  works  has  a  pood  chance  of  beating  a  large 
one,  but  alterwards,  when  the  ])eriod  of  refificineiit  and 
invention  has  set  in,  it  is  the  laige  and  well-eijuipped 
estiiblishment  that  carries  off  the  [>rize. 

IJut  at  the  sarne  time  we  must  not  be  doctrinaires. 

In  1H67  or  1HG8  I  visited  a  large  works,  a  very  large  and 
successful  works,  the  owners  of  which  were  well-educated, 
enterjjrisiug  men.  However,  the  managing  partner  at  that 
time  had  got  an  idea  that  mechanical  ajipliances  were  about 
to  supersede  hand-labour — it  was  the  time  when  black-ash 
revolvers  were  lirst  successfully  introduced — and  he  told 
me  that  his  aim  was  "  to  do  away,"  as  he  termed  it,  "  with 
spades  and  wheelbarrows."  These  humble  implements  were 
henceforth  to  be  l)anishcd.  Hoists,  railways,  and  conveyers 
were  to  be  the  order  of  the  da}-.  So  expensive  appliances 
were  erected,  and  money  was  irretrievably  locked  up  in  these 
appliances.  Rut  unforeseen  changes  of  manufacture  took 
place.  The  works  had  to  be  remodelled  in  consequence  of 
those  changes,  and  the  splendid  appliances  were  relegated 
to  the  scrap-heap  long  before  they  had  paid  for  themselves. 
This  works  has  since  then  complete!}-  disappeared.  I  have 
often  thought  that  if  the  owners  had  been  content  to  run 
their  hobby  with  more  discretion  this  melancholy  termina- 
tion would  have  been  avoided. 

A  chemical  works  is  a  place  of  constant  change,  and  it 
requires  the  keen  insight  and  foresight  of  the  practical  man, 
who  keeps  his  e^'e  open  to  see  coming  changes,  and  who 
avoids  heavy  expenditure  in  too  substantial  or  exfensive 
plant,  to  see  that  these  spadt-s  and  wheelbarrows,  although 
they  are  not  all  that  can  be  desired,  are  at  all  events  simple 
tools,  w  hich  can  be  as  readily  used  for  new-  processes  as  for 
old  ones. 

I  have  said  that  a  chemical  works  is  a  place  of  constant 
change.  There  mav'  be,  and  there  seem  to  be,  some  excep- 
tions to  this  rule,  for  to  the  outside  observer  some  works — 
for  instance,  copper  works — appear  to  be  less  addicted  to 
change  than  others  are,  and  if  we  may  judge  bj-  the 
extremely  substantial  character  of  the  buildings  of  some 
copper  works  that  have  been  recently  erected,  the  pro- 
prietors would  seem  to  be  of  the  opinion  that  for  at  least 
.50  years  to  come  they  will  not  be  called  upon  to  make  any 
radical  changes  in  the  general  arrangement  of  their  build- 
ings. I  know,  however,  that  this  has  not  been  the  case  with 
alkali  works. 

Just  for  a  moment  look  at  the  history  of  the  alkali  trade 
since  1867  or  thereabouts.  Mr.  Weldon  comes  round  in 
1867  or  186'S  with  his  manganese  recovery  process,  neces- 
sitating a  comjdete  alteration  of  chlorine-producing  appa- 
ratus. About  the  same  time  black-ash  revolvers  were  found 
to  be  more  economical  than  har.d  furnaces,  and  forthwith, 
or  as  soon  as  possible,  hat?d  furnaces  had  to  be  swept  awa)', 
roofs  had  to  be  raised,  sheds  altered,  new  chimneys  built, 
and  I  know  of  one  firm  who  in  the  course  of  a  short  time 
removed  10  black-ash  furnaces,  some  of  which  had  only 
just  been  erected,  replacing  them  with  revolvers  at  a  cost  of 
cot  less  than  about  40,000/. 

Then  came  the  Deacon  chlorine  process,  which  for  the  few 
who  adopted  it  involved  large  and  most  expensive  altera- 
tions of  buildings,  plant,  and  machinery. 

In  1880  it  began  to  be  seen  that,  notwithstanding  black- 
ash  revolvers,  Weldon  processes.  Glover  towers,  and  all 
the  bewilderingly  frequent  alterations  of  the  previous  !o 
years,  we  were  all  wrong.  Alkali  could  be  better  made  by 
another  and  altogether  different  process. 

Once  again  pulling  down  and  building  up,  and  so  it  will 
be  to  the  end  of  the  chapter,  not  to  speak  of  trifling 
additions  to  our  task  in  the  shape  of  Chance's  sulphur 
recovery  process,  which,  though  very  young,  has  already 
sufifered  considerable  change  from  the  form  in  which  the 
plant  was  first  designed  and  erected.  There  are  other 
equally  and  even  more  important  changes  within  sight, 
which'will  in  all  probability  involve  the  utter  annihilation 
of  many  of  our  existing  works. 

Am  I  not  right,  then,  in  saying  that  as  a  chemical  works 
is  a  place  of   continual  change,  it  therefore   behoves   the 


prudent  manager  to  be  carefid  not  to  commit  himself  to 
plant  of  a  very  substantial  character  ? 

Chemistry  r.  engineering,  engineering  v.  chemistry,  the 
two  pursuits,  like  the  Siamese  twins,  will  be  inseparably 
attached  and  mutually  dependent.  The  I<c  Hlanc  soda 
process  is  a  chimical  process,  and  engineering  plays 
second  fiddle.  The  ammonia-Hoda  process  is  essentially 
an  engineeiing  process,  the  chemistry  of  which  is  com- 
paratively simple.  Some  processes  must  be  more 
engineering  than  chemical,  other  process.-s  more  chemical 
than  engineering,  but  though  we  admit  this,  we  must  also 
admit,  I  think,  that  after  all  chemistry  takes  the  first  place 
as  a  rule,  and  it  is  the  far-sighted  chemist  rather  than  the 
enthusiastic  engineer  who  wins  in  the  long  run  in  chemical 
manufacture. 

The  chemists  of  the  alkali  trade  who  20  years  ago  foresaw 
the  part  chlorine  processes  were  to  play,  and  who  steered 
their  course  acconlingly,  have  avoided  disaster  more 
successfully  than  those  who  devoted  themselves  to  dcing 
away  with  "  spades  and  wheelbarrows." 

Chemical  reactions  and  mechanical  appliances  are  not 
the  only  factors  with  which  we  have  to  deal.  There  is  the 
human  element,  and  a  very  large  and  important  factor 
this  is,  has  always  been,  and  will  always  be.  The  manager 
of  the  old  type,  the  good  old-fashioned  practical  man,  to 
whom  I  have  before  alluded,  is  nearly  extinct  in  the  alkali 
trade  as  a  manager.  I  can  well  remember  an  example  of 
this  class  of  practical  man.  The  works  in  question  was  a 
small  but  a  rapidly  growing  one.  The  managing  partner 
was  a  very  able,  far-seeing  man,  but  he  had  a  manager  who 
was  a  specimen  of  the  kind  of  practical  man  to  which  I  am 
alluding — strong,  energetic,  industrious,  and  honest,  but 
ignorant,  narrow-minded,  and  of  an  intolerably  jealous 
disposition.  A  new  hydrochloric  acid  condenser  had  to  be 
erected,  and  the  proprietor  thought  it  time  to  ^egiu  to  have 
drawings  made  to  assist  the  manager  and  artisans  ;  especially 
as  the  condenser  in  question  was  to  embody  some  new- 
notions  of  his  own.  The  plans  were  drawn,  and  when  they 
were  shown  to  the  manager  he  worked  himself  into  a  fury  of 

excitement  and  said  :  "  We  don't  want  no drawings." 

The  word  "  drawings  "  was  qualified  with  an  adjective  of 
strong  flavour ;  indeed  your  practical  man  of  those  days 
was,  like  sea-captains  of  old,  much  addicted  to  the  use  of 
strong  language,  particularly  when  addressing  the  men,  who, 
he  would  affirm,  could  not  understand  or  obey  orders  without 
it.  That  was  but  a  sample  of  the  practical  man  of  that  day, 
who  in  plenty  of  cases  had  a  good  supply  of  strong  mother 
wit,  but  who  often  utterly  lost  himself  and  was  the  helpless 
cause  of  great  losses  to  his  employers  through  the  want  of 
a  more  liberal  education  and  disposition. 

But  there  is  the  practical  man  of  the  present  day — what 
is  he,  or  rather,  what  should  he  be  ?  He  must  have  the 
foundation  of  strong  mother  wit  with  that  faculty-  of  sacoir 
/aire  without  which  learning  and  accomp'-ishmenls  are  but 
as  sounding  brass  or  a  tinkling  c\-mbal ;  granted  this  natural 
abilit}-,  the  more  corn  he  can  carry  in  the  shape  df  scientific 
knowledge,  the  better.  He  may  soar  into  the  clear  blue  of 
the  higher  mathematics  ;  if  he  can,  so  much  the  better.  He 
must  at  all  events,  however,  have  a  sound  grounding  in 
chemistry  and  physics,  a  practical  knowledge  of  mechanical 
and  civil  engineering,  a  knowledge  of  men  and  of  things, 
and  above  all,  perhaps,  the  common  sense  to  know-  what  he 
can  do  himself  and  when  to  call  in  specialists  and  experts 
who  can  help  him  over  unfamiliar  ground.  The  practical 
man  of  to-day  should  be  all  that  I  have  indicated,  and  is  as 
different  from  and  as  superior  to  the  praciical  man  of 
30  or  40  years  ago,  as  the  magazine  rifle  is  to  Uld  Brown 
Bess. 

After  the  manager  come  the  foremen,  those  non-commis- 
sioned ofl&cers  of  industry,  and  what  an  amount  of  real 
power  they  sometimes  possess,  for  generally  they  have 
earned  promotion  from  the  ranks  by  dint  of  superior 
industry,  energy,  integrity,  or  skill ;  they  are  men  who  by 
their  natural  genius  have  ofteu  risen  to  positions  of  high 
trust  and  emolument,  though  without  education. 

I  knew  a  man,  who  was  by  trade  a  blacksmith,  who  could 
neither  read  nor  write,  but  who  wasb}-  nature  a  mechanical 
engineer  of  exceptional  power,  who,  when  a  break-down 
occurred,  could  improvise,   on   short   nctice,  out  of   rude 
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material,  and  with  surprising  success,  some  temporary  but 
effective  arrangement  which  would  tide  over  the  difficully,  and 
in  manj-  instances  save  the  management  from  the  disgrace 
of  an  unfulfilled  contract.  I  have  often  been  profoundly 
indebted  to  that  kind  of  man  ;  but  oh  I  how  narrow-minded, 
how  jealous  of  his  colleagues,  and  how  suspicious  of  those 
a  little  below  him,  and  how-  ditficult  to  deal  with,  except  in 
a  timo  of  emergency,  when  he  would  be  roused,  and  show 
the  real,  true  metal  of  his  character.  In  ordinary  times  he 
would  be,  I  regret  to  say,  sometimes  drunk  and  incapable, 
and,  in  the  case  of  which  I  am  thinking,  this  weakness  led 
to  the  man's  discharge,  to  the  loss  of  several  situations,  and 
ultimately  to  his  death  in  miserable  poverty. 

The  alwLiys  slow  and  plodding  foreman  is  a  character  of 
another  type.  This  man  will,  in  the  most  meritorious  way, 
try  to  improve  himself  by  attending  mechanics'  iustitutes 
and  evenins  classes,  but  he  is  often  deplorably  deficient  in 
'•  go  "  and  in  ability  to  deal  with  emergencies.  However,  of 
the  two  I  prefer  the  foreman  who  is  slow  but  sure  ;  it  is  the 
manager  himself  who  should  supply  ihe  invention  and  the 
self-sacrificing  clan  which  in  exceptional  times  of  difficulty 
enables  him  to  push  things  as  only  a  man  of  power  and 
resource  can  push  them. 

I  have  just  said  that  the  human  element  is  a  large  and 
important  one.  I  think  you  will  admit  this  when  I  remind 
you  that  in  our  supposed  works  of  moderate  size,  wh°re 
GOO  tons  per  week  of  salt-cake  are  made  and  used,  we  shall 
require  at  least  600  men  and  boys.  For  every  ton  per  week 
we  therefore  require  one  person  at  the  very  least.  We  must 
admit  that  these  600  persons  must  be  so  worked,  managed, 
and  paid  as  to  be  kept  in  a  satisfactory  state  of  efliciency. 
Lord  Brassey  has  very  conclusively  shown  that  low  wages 
does  not  necessarily  mean  cheap  work,  and  that,  roughlj- 
speaking,  labour,  whatever  the  rate  of  wages,  is  much  the 
same  in  cost  all  the  world  over.  I  remember  a  remarkable 
instance  of  this.  Many  years  ago  my  senior,  the  late 
Mr.  Deacon,  visited  a  French  alkali  works  which  was  of 
about  the  same  capacity  as  our  own  was  then.  He  compared 
the  rates  of  wages,  the  number  of  men  employed,  and  work 
done,  with  those  obtaining  in  our  works.  He  found  that 
the  general  rate  of  wages  was  not  more  than  about  half  ours, 
hut  that  the  works  kept  just  about  double  the  number  of 
men.  Low  wages  does  not  mean  cheap  work,  and  I  do  not 
hesitate  to  say  that  if  at  a  piece  of  ordinary  labour  a  gang 
of  men  cannot  each  of  them  at  least  earn  4s.  per  day,  they 
are  not  worth  keeping. 

A  good  many  years  ago  artisans  and  yard  labourers  used 
to  work  60  hours  a  week.  This  was  reduced  to  54,  and  I, 
in  common  with  many  others,  thought  that  that  of  necessity 
meant  a  rise  of  wages  for  the  work  done,  but  though  I  have 
no  actual  statistics  prepared  on  that  point,  I  believe  we  were 
entirely  wrong,  and  that  no  appreciable  rise  in  the  cost  of 
work  was  brought  about  by  this  alteration  in  the  hours  of 
labour.  But  ^Ir.  Hadfield  has  lately  collected  some  facts 
and  figures  which  throw  a  very  bright  light  on  this  subject. 
In  a  book  entitled  "  A  Shorter  Working  Day,"  compiled  by 
himself  and  ^Ir.  Gibbons,  he  shows  conclusively,  I  think, 
that  our  working  day  has  been  too  long  to  get  the  best 
results  out  of  our  men,  and  I  very  earnestlj-  recommend 
the  careful  perusal  of  this  verj-  interesting  little  book.  Let 
me  give  you  a  few  examples.  He  says  on  page  127,  "  One 
great  bugbear  is  that  a  shorter  working  day  will  seriously 
increase  continental  competition  against  us.  If  so,  "  he 
says,  why  has  not  the  shortening  of  the  working  day  from  10 
to  9  hours  affected  us  more  ?  " 

Mr.  Mundella  says,"  It  is  rather  the  long  hours  of  labour  in 
other  countries  that  saves  us  from  their  competition,  because 
long  hours  impair  the  personal  efficiency  of  their  labour, 
and  competition  between  nations  is  growing  more  and  more 
every  day  to  be  mainly  a  competition  in  personal  efficiency." 

John  Stuart  Mill  says,  "  General  low  wages  never  caused 
any  country  to  undersell  its  rival,  and  general  high  wages 
never  hindered  it  from  doing  so." 

Mr.  Hadfield  gives  some  practical  samples.  The  first  he 
quotes  is  that  of  an  engineering  firm  in  London.  Now,  of  all 
manufacturing  trades, I  should  imagine  that  mechanical  engi- 
neering is  one  which  involves  the  keenest  competition,  but 
the  firm  has  been  working  on  the  eight  hours'  system  for  3i 
years,  and  they  have  come  to  the  conclusion  by  actual  working 


that  early  morning  work,  i.e.,  work  before  breakfast,  "  costs 
50  per  cent,  more  "  than  similar  work  done  after  breakfast. 

In  reply  to  definite  questions — "(1)  this  firm  answers  that, 
there  has  been  no  increase  in  the  cost  of  production,  but,  on 
the  contrary,  a  decrease  ;  (2)  the  change  is  much  appreciated 
by  the  men ;  (3)  we  have  now  a  more  intelligen<;  set  of 
men ;  (4)  there  are  man}"  incidental  savings  by  shorter 
hours;  (5)  we  get  out  more  work ;  and  (6)  more  time  is 
afforded  to  the  men  and  lads  to  improve  themselves.  They 
attend  technical  classes  in  the  evenings." 

Mr.  Hadfield  also  cites  Messrs.  Brunner,  Mond,  &  Co  ,. 
who  reduced  their  12  hours'  shift  to  8.  The  managing 
director  of  that  Company  says,  "  We  have  never  had  any 
reason  to  regret  the  change.  To  the  men  it  has  been  the 
g'e  itest  boon,  aad  has  had  a  most  material  effect  iu 
i  uproving  their  health  and  decreasing  the  amount  of 
drunkenness,  which  before  the  adoption  of  the  system  was 
very  great  indeed.  The  interference  of  the  police  is  not 
called  for  now  as  it  used  to  be." 

Mr.  J.  T.  Brunner  has  very  kindly  sent  me  a  letter 
bringing  the  subject  up  to  date  so  far  as  Messrs.  Brunner,. 
Mond,  and  Co.  are  concerned.     He  says  : — 

'■■  You  are  at  liberty  to  add  to  what  we  told  Mr.  Hadfield 
the  following  facts  : — 

"  1.  The  sickness  amongst  the  shift-men,  as  measured  by 
the  works  sick  club  payments,  is  exactly  half  what  it  was 
under  the  whole  system.  There  is  a  marked  improvement 
in  the  gait  of  the  men  as  they  come  to  and  leave  their 
work. 

"  2.  Although  I  am  unable  to  measure  the  improvement,, 
or  to  value  it  in  money,  with  accuracy,  there  can  be  no 
doubt  that  the  work  done  per  hour  by  these  men  is  greater 
thaa  before,  and  the  net  result  to-day  is  that  the  cost  of 
shift-men's  wages  per  ton  produced  is  no  more  now  than 
under  the  eld  shift,  notwithstanding  the  fict  that  the  men 
are  now  paid  for  eight  hours  as  much  as,  four  years  ago,, 
they  were  paid  for  12. 

"  I  am  bound  to  add  that  the  shorter  shift  has  led  us  to- 
expend  large  sums  in  providing  improved  appliances,  and 
that,  for  the  satisfactory  character  of  the  result,  we  are 
largely  indebted  to  the  great  care  and  skill  in  organisation 
consistently  displayed  by  our  managers." 

Similar  evidence  has  been  given  by  other  firms,  one  of 
which  adds :  "  We  scarcely  have  one  absentee  under  the 
new  arrangement,  whereas  by  the  old,  20  per  cent,  of  our 
men  lost  the  first  quarter  every  morning." 

In  support  of  all  the  foregoing,  I  am  glad  to  say  that,^ 
so  far  as  my  own  knowledge  goes,  I  am  now  strongly  in 
favour  of  a  shorter  day.  Let  me  give  you  one  or  two 
examples.  Mr.  Morrison,  of  Widnes,  informs  me  that  in- 
his  district  the  eight  hours'  shift  has  been  tried  with  salt- 
cake  men.  You  know,  probably,  that  a  salt-calce  furnace  is- 
calculated  to  turn  out  about  10  tons  of  sulphate  of  soda  or 
salt-cake  per  24  hours. 

Until  lately  the  12  hours'  shift  was  usual  in  Widnes,  but 
for  some  time  past  three  shifts  instead  of  two  in  the  24 
hours  have  been  tried.  The  work  is  done  at  the  same  rate 
per  ton  of  sulphate,  and  the  result  is  that  12  tons  in  the 
24  hours  are  got  out  of  the  furnace  instead  of  10,  but 
we  have  to  divide  the  wages  for  12  tons  between  three 
men,  i.e.,  they  do  four  tons  apiece  per  day,  whereas  under 
the  old  arrangement  two  men  did  10  tons,  or  .5  tons  apiece. 
The  men  therefore  go  home  with  20  per  cent,  less  wages- 
per  day  than  before.  But  mark  this,  when  the  12-hour 
systeiu  was  existing  the  men  were  frequently  away  a  day, 
whereas  the  result  now  is  that  the  men  work  more  regularly,, 
and  if  they  do  not  earn  as  much  per  day,  they  do  earn  as 
much  per  week,  and  have  the  incalculable  advantage  of 
time  to  themselves  for  rest,  recreation,  and  attention  to 
their  families. 

Now  here  comes  a  point  on  which  some  will  differ  from 
me.  Gi' e  a  working  man  more  leisure  and  he  will  get 
more  drink,  is  frequently  affirmed.  Well,  gentlemen,  all 
I  can  say  is  most  emphatically  that  is  not  my  experience. 
The  man  who  is  over-tired,  and  who  goes  home  night  after 
night  with  his  nerve  and  muscular  force  exhausted,  who- 
has  hardly  time  for  anything  except  working,  sleeping,  and 
eating,  it  is  he  who  turns  to  intoxication  for  change  and 
excitement,    and   not   the   man   who,  after  an  honest  and 
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reasonable  day's  work,  bas  atren<;th  of  mind  and  body  k-lt 
to  take  an  interest  in  sonictliinfi  l)etfer  than  tlie  beer  jug, 
and  self-respeet  enoiigb  to  l)c  tbrit'ty  and  deeent. 

(ientleinen,  I  bave  seen,  and  earel'nlly  watebed,  more 
tban  one  j^eneration  of  workmen,  and  ean  testify  from  my 
own  positive  knowledge  that  exeessivc  labour  results,  not 
only  in  tiie  defjradation  of  tbe  individual  labourer,  but  in 
distinct  diminution  of  the  physical,  mental,  and  moral 
power  of  his  descendants. 

There  is  one  argument  against  the  three-shift  system, 
that  is  that  more  men  must  be  employed,  and,  consecpiently, 
when  labour  is  scarce  it  will  be  dilHcult  to  man  your 
furnaces  and  carry  on  your  works;  but,  on  the  other  hand, 
we  may  reply  that  ihe  in>iiT  woik  of  the  eight-hour  day 
ean  be  performed  by  ordinary  men,  whereas  the  l;i-hour 
day  requires  for  furnace  work  of  this  kind  men  of 
exceptional  physiijue.  The  r2-hour  •^I'^fc  require  fewer 
men,  but  your  choice  is  limited.  'J'hc  eight-hour  day 
requires  more  men,  but  there  are  more  men  who  can  do  it ; 
the  field  is  wider.  The  one  argument  about  balances  the 
other,  and  you  have  with  the  eight-hour  sy.stem  the  great 
advantage  of  getting  more  work,  and  more  regnlar  work, 
out  of  your  plant. 

I  will  now,  with  your  permission,  conclude  my  observa- 
tions by  some  remarks  upon  a  subject  which  has  engaged 
the  attention  of  the  public  lately,  and  upon  which  the 
public  has  been  grossly  misled  by  well-meaning  but  misin- 
formed journalists.  I  allude  to  the  health  of  workpeople 
in  alkali  works.  The  Labour  Commission  has  had  evidence 
brought  before  them  on  the  side  of  those  who  believe  that 
alkali  works  are  essentially  unhealthy,  and  evidence  on  the 
side  of  those  who,  like  myself,  believe  that  an  alkali  works 
is  a  place  where  men  may  work  and  thrive  in  health  and 
comfort.  Figures  prepared  by  my  friends  Mr.  Stewart, 
ZMr.  Morrison,  and  Mr.  Wylde  prove  conclusively  that  the 
death  rate  amongst  "  process  workers "  in  an  alkali 
works  is  absolutely  less  than  that  obtaining  with  ordinary 
artisans  or  even  with  ordinary  artisans  who  are  engaged 
side  by  side  in  the  same  alkali  works.  As  these  figures 
have  been  already  published,  I  must  not  reproduce 
them  here,  but  I  may  say  that  they  have  not  been 
contradicted  or  even  questioned.  Why,  then,  these 
onslaughts  against  alkali  works  which  have  appeared  in 
some  daily  papers  ?  I  regret  to  say  that  these  attacks  have 
proceeded  from  persons  who  are  so  practically  ignorant  of 
the  whole  matter,  that  they  readily  swallow  all  they  are 
told  by  anybody  wliomthey  may  meet,  so  long  as  what  they 
are  told  chimes  in  with  their  own  imagination.  Let  me 
give  you  an  example  or  two.  Take  the  "  Daily  Chronicle  " 
of  January  13th  last.  Its  correspondent,  writing  on  "  Death 
in  the  Workshop,"  states  :  "  I  regret  to  say  that  the  chemical 
men  are  the  victims  of  disease  and  premature  decay  and 
death  to  an  extent  that  is  simply  appalling."     .... 

"  And  the  facts  are,  I  repeat,  that  this  wretched  town  is 
a  hot-bed  of  pestilence,  and  that  the  strongest  men,  drawn 
fresh  from  the  country,  in  the  very  prime  of  life,  die  at 
least  ten  years  before  their  time,  and  are  prematurely  worn 
out  and  thrown  upon  the  rates,  or  gasp  away  half  their 
time  in  the  grip  of  bronchitis." 

I  do  not  dispute  the  good  faith  and  good  intentions  of 
this  paper,  but  I  do  dispute  its  right  to  publish  a  series  of 
articles  compiled  by  a  special  commissioner,  who,  while 
exhibiting  enthusiasm  and  ability  worthy  of  all  praise,  at 
the  same  time  demonstrates  that. he  is  one  of  that  well- 
known  class  of  individuals  who  joyfully  rush  to  conclusions 
which  are,  to  those  who  are  better  informed,  obviously 
impossible  and  absurd. 

A  good  many  years  ago  a  member  of  Parliament,  who 
was  very  distinguished  and  successful  in  his  advocacy  of 
our  sailors,  thought  that  the  cause  of  bleaching- po^^^der 
packers  required  his  aid,  and  an  article  appeared  in  a 
leading  medical  journal  in  which  the  hardships  of  bleaching- 
powder  packers  were  graphically  pourtrayed.  It  was  said 
that  at  a  certain  works  in  the  neighbourhood  of  Glasgow 
bleaching  powder  was  made  in  large  quantities,  and  that 
the  packing  of  this  bleaching  powder  was  so  deadly  an 
occupation  that  by  it  many  men  were  slaughtered  annually. 
In  fact,  it  was  represented  that  droves  of  poor  Highlanders 
came  year  by  year  to  labour  and  to   die  at   this   works. 


The  result  of  these  representations  was  that  the  leading 
medical  journal  aforesaid  appointed  a  comnii.ssioner,  a 
professor  of  ebeuiistry  at  one  of  the  London  hospitals,  to 
investigate  the  matter,  lie  came,  he  saw,  and  frankly 
admitted  that  they  had  found  a  "  mare's  nest,"  and  there- 
upon the  agitation  collapsed.  Now  another  similar  agitation 
has  been  set  on  foot— and  will  subside  in  due  course.  The 
late  Government,  very  properly  I  think,  empt^wered  the 
Home  Secretary,  if  and  when  he  deems  it  desirable,  to  i-sue 
special  rules  for  the  guidance  of  thoie  manufactories  which 
may  be  deemed  by  him  to  be  danger.jus  to  the  health  or 
life  of  those  employed  therein.  The  present  Home  Secretary 
has,  in  accordance  with  this  Act  of  the  late  Government, 
been  making  imjuiries  through  a  committee  of  independent 
men,  and  will  shortly  issue  some  special  rules  for  the 
guidance  of  manufactories  which  appear  to  hirn  to  be 
dangerous  within  the  meaning  of  the  Act,  and  I  do  not 
doubt  that  these  rules  will  be  the  result  of  much  careful 
consideration,  and  will  be  useful,  but  I  venture  to  thi.ik 
that  so  far  as  alkali  works  are  concerned,  no  such  atrocities 
as  those  depicted  many  years  ago  in  the  medical  journal  to 
which  I  have  alluded,  or  those  described  in  recent  news- 
paper articles,  will  be  found  to  exist ;  and  that  the  rules, 
when  they  become  law,  will  be  found  not  to  insist  upon 
sweeping  and  drastic  alterations,  but  to  be  such  as  will 
recommend  themselves  to  the  good  sense  of  employers  and 
employed,  and  of  all  who  are  practically  acquainted  with 
the  subject  with  which  they  deal.  I  must  perhaps  apologise 
for  saying  so  much  as  to  the  health  of  the  men  employed 
in  chemical  processes,  but  the  subject  is  one  of  importance, 
and  so  much  public  attention  has  lately  been  bestowed 
upon  it,  especially  with  regard  to  alkali  works,  that  I  have 
ventured  to  make  the  foregoing  remarks,  which  I  sincerely 
hope  may  meet  with  your  approval.  We  must,  I  think, 
admit  than  an  occupation  in  which,  at  all  events,  shelter 
from  the  weather  and  an  unlimited  supply  of  fresh  air 
is  provided,  cannot  be  especially  unhealthy. 

The  statistics  to  which  I  have  alluled  support  this 
argument,  and  I  contend  that  so  long  as  the  hours  cf  labour 
are  not  prolonged  to  a  stage  where  they  become  exhausting, 
the  lot  of  the  chemical  labourer  is  far  more  satisfactory 
than  that  of  the  labourer  in  many  other  and  less  suspected 
occupations. 

Now,  gentlemen,  I  would  conclude  my  paper,  which  I 
sadly  fear  has  been  but  desultory  and  uninteresting,  by 
summing  up  the  conclusions  to  which  our  observations 
seem  tome  to  lead — conclusions  to  which  every  member  of 
this  Society  may  have  arrived  long  ago — but  though  that 
maj-  be  the  case,  I  hope  an  hour  this  evening  has  not  been 
>vasted  in  considering  them  anew. 

We  have  discussed  the  importance  of  internal  trafBc- 
arrangements  in  a  works  ;  we  have  iu  a  rough  way  and  to 
ome  extent  stated  the  advantages  and  disadvantages  of  a 
small  works  as  compared  with  a  large  one  ;  we  have  seen,  I 
think,  with  sufficient  clearness,  that  when  the  yOiith  of  an 
industry  is  past,  with  all  its  glamour  of  hope  and  of  expected 
but  rarely  realised  achievements,  it  is  the  -large  organisa- 
tion, with  its  thorough  scientific  equipment,  which  is  likely 
to  win  in  that  eternal  conflict  resulting  only  in  the  survival 
of  the  fittest,  ^^'e  have  touched  also  upon  the  human 
element,  and  I  hope  I  have  said  enough  to  indicate  that  in 
operations  where  there  is  continuous  and  exhausting  labour, 
a  shorter  day  than  12  hours  is  desirable,  both  in  the  interest 
of  labour  and  of  capital ;  and,  further,  that  the  aspersions 
that  have  been  cast  upon  some  of  us  from  time  to  time  who 
have  the  misfortune  to  be  alkali  manufacturers,  as  to  the 
deadly  nature  of  the  risk  to  which  our  workers  are  exposed,, 
are  aspersions  made  by  individuals  who  may  be  well 
intentioned,  but  who  are  signally  and  singularly  ignorant 
of  the  facts  about  which  they  speak.  We  have  spoken  of 
the  multitude  of  inventions,  mostly  bad  ones,  which  beset 
us  on  every  side,  and  of  the  trained  skill  and  knowledge 
which  is  required  to  sift  the  good  from  the  bad,  to  winnow 
out  the  few  grains  of  wheat  from  the  interminable  mountain 
of  chaff,  and  I  venture  to  say,  gentlemen,  that  it  is  the 
privilege  and  the  special  function  of  the  Society  of  Chemical 
Industry  to  help  the  members  in  this  winnowing  process, 
but  this  cannot  be  done  unless  members  are  willing  to  trot 
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out  their  hobbies  aud  submit  to  criticism,  which,  if  courteous 
and  friendly,  as  such  criticism  should  always  be,  is  at  the 
same  time  thorough  and  searchinp. 

Now,  gentlemen,  when  some  pet  plan  of  ours  is  pulled  to 
pieces  and  shown  to  rest  upou  an  insecure  foundation,  when 
our  premises  are  alleged  to  be  untenable  or  our  conclusions 
unsound,  we  should  not  be  annoyed,  except  perhaps  at 
ourselves,  but  should  hail  such  unreserved  and  honest 
criticisms  as  a  sign  that  our  Section  is  really  alive  aud  doing 
its  legitimate  work. 

It  appears  to  me  that  two  things  are  wanted,  otherwise 
our  Liverpool  Section  will  die  of  inanition.  One  is  a  little 
more  freedom  in  divulging  improvements,  and  a  great  deal 
more  freedom  and  hard  hitting  in  ciiticising  them.  I  know 
that  it  is  awkward  to  come  here  and  tell  important  secrets  ; 
in  fact,  hardly  anyone  who  has  his  bread  aud  cheese  to  earn 
can  afford  to  do  it.  It  in  consequence  comes  to  this,  that 
good  things  are  kept  back,  and  the  Society  is  regaled  from 
time  to  time  either  with  hashed-up  remnants  of  old  and 
mouldy  materials,  or  if  the  matter  is  new  it  is  often  so 
trivial'  as  to  be  worth  next  to  nothing.  Occasionally  of 
course  we  get  a  highly  interesting  scientific  paper,  but 
from  the  nature  of  things  the  manufacture  of  such  pro- 
ductions is  limited. 

I  see  no  real  way  out  of  this  difficulty.  The  only 
practical  suggestion  that  I  can  make  is  that  those  members 
who  are  fortunate  enough  to  hit  upon  valuable  improve- 
ments, should  protect  them  by  letters  patent,  and  then  tliey 
will  be  free  to  talk  about  them  here  and  have  them  discussed. 
I  firmly  believe  that  the  policy  of  obscurantism,  if  I  may  use 
the  term,  is  as  a  general  rule  a  wrong  policy  in  manufacture. 
Protect  vour  inventions  by  all  means :  a  man  is  a  fool  who 
shows  hi"s  hand  before  he  has  properly  played  it,  but  when 
that  is  done  a  full,  free,  and  fearless  discussion  can  only 
result  in  benefit  to  all  concerned.  It  is  only  the  conceited 
man  who  thinks  that  in  such  discussions  he  always  gives 
more  than  he  receives. 

Gentlemen,  I  sincerely  hope  that  this  session  will  be  a  good 
one,  and  that  there  will  be  many  useful  papers  and  plenty 
of  hard  hitting,  and  that  in  the  give  and  take  of  our  friendly 
combats  we  shall  alwaj^s  keep  our  tempers. 

I  have  only  now  to  thank  you  for  your  patient  attention 
lo  my  remarks. 


i¥laiu!)cgter  ^fctioiu 


Chemical  Theatre,  Owexs  College. 


Chairman:  Ivan  Levinstein. 

Vice-Chairman:  Edw.  Schunck. 

Committee : 


G.H.Bailey. 

F.  H.  Bowman. 
E.  F.  Carpenter. 

G.  E.  Davis. 
C.  Dreyfus. 
H.  Grimshaw. 


P.  Hart. 

J.  M.  Irvins. 

£.  Knecht. 

W.  H.  Perkin,  jun. 

Sir  H.  E.  Roscoc,  Al.P. 

C.  Truby. 


Hon.  Local  Secretary : 

J.  Carter  Bell, 

Bank  House,  The  Cliff,  Hislier  Broughton,  Manchester. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


SESSION  1893  -Ci. 


December  1st,  1893  :— 
Discussions : — 

(n.)  "The  Patent  Laws." 
(b.)  "  Flashing;  Point  of  Mineral  Oils." 

(c.)  "  Burning  of  Liquid  Fuel  and  its  value  compared  with 
Coal.'- 
Dr.    E.    "W.    Gcrlaurt   \\\]]    exhibit    Kuhlmann's  !Xew    Model 
Technical  Balance. 


Meeting  held  Friday,  Xoveinher  3rd,  1893. 


THE  CHP:MICAL  industries  WITH  NOTES  ON 
THE  DEVELOPMENT  OF  THE  PRODUCTION 
OF  ARTIFICIAL  INDIGO  AND  INDIGO 
CAR:ikIINE  ILLUSTRATED  BY  EXPERIMENTS. 

BY    IVA>'    LEVIXSTEIX. 

Since  our  last  meeting  certain  events  have  occurred  which 
have  exercised  a  more  or  less  adverse  influence  on  the 
trade  of  this  country. 

The  financial  and  industrial  crisis  in  the  United  States, 
the  instability  of  the  price  of  silver,  the  continued  political 
disturbances    in    various    South    American    markets,    an 
indifferent  harvest,  and,  not  least,  the  great  and  prolonged 
coal  strike,  have  each  and  all  injuriously  affected  our  trade. 
Our  imports  for  the  nine  months  ending  30th  September,  as 
compared  with   the  corres[ionding    period   of    1892,    have 
decreased  by    15,293,715/.,  and  our  exports  in  the  same 
period    have    diminished    by    5,087,167/.       All   the    more 
gratifying  must  it  be  that,  notwithstanding  these  exception- 
ally   unfavourable  circumstances,  our  chemical  industries 
are  able  to  show  an  increase  in  exports  of  372,952/.  for  the 
first  nine  months  of  the  present  year,  as    compared   with 
the  corresponding  period  of   1892,  and  this  increase  would 
have  been  still   more  marked   but  for  the   falling  off  in  the 
month  of  September,  which  month   shows  a  decrease   of 
107,432/.,  as  compared   with  the  same  month  of  1892,  due 
principally    to    shipments    to    America   being   very    much 
curtailed  in  conse([uence  of  the  stoppage  of  a  number  of 
industrial   establishments  in  that  country'.     This  increase  in 
value  is  the  more  surprising  when  we  take  into  consideration 
the  fact   that  prices  for  the  principal  articles  ruled  lower 
during    January    to     September  this  year    than    for    the 
corresponding  period  of  1892   that  the  quantities  exported 
were  not  correspondingly  larger,  and  the  only  way  we  can 
account  for  it  is  the  probability  that  we  have  converted  part 
of    our    crude    materials   formerly   exported   as  such,  into 
finished  products  commanding  higher  values.     Other  signs, 
however,  are   not  wanting,  which  also  indicate  that  we  are 
now  emerging  from  the  stagnation  of  trade  to  which  I  had 
occasion  to  refer  last  year,  and  that  the  outlook  for  the 
coming  year  is  on  the  whole  more  favourable.    It  is  true  that 
58  per  cent,  alkali,  an  important  article  of  commerce,    has 
fallen  to  hitherto  unheard  of  low  value,  viz.,  from  6/.  5s.  per 
ton,  the  quotation  of  last  and  previous  years,  to  about  half  this 
pi  ice,  notwithstanding  the  great  scarcity  of  fuel  duriug  July 
to  October,  and  also  that  verj'  large  contracts  have  been 
made  at  these  low  values,  not  only   up  to  the  end  of  this 
year  but  even  for  supply  over  the  whole  of  next  year,  and 
that  this  reduction  in  price  will  make  in  the  case  of  one  firm 
alone    a  difference  in    profits    of    probably  more   than    ii 
quarter  of  a  million  sterling.     On  the   other  hand,  hard  as 
this  may  be  for  one  or  two  firms,  there  can  be  no  doubt 
that   the  lower   value  of  an  article   largely   entering   into 
multifarious    general  consumption  must,   especially   if   its 
price  has  been  aitlficially  kept  above  its  legitimate  value  for 
a  number  of  years,  re-act  with  advantage  on  a  number  of 
other  branches  of  industry.     The  low  prices  now  prevailing 
•will    r.ot   only   stimulate    consumption    and    leal    to     an 
increased    export    of    the      article    itself,    but   will     also 
materially    benefit    printers,    d^-ers,    paper-makers,    soap- 
makers,       gla5s-manufacturers,    and     many     other    large 
consumers  of  this  commodity,  and  put  them  in  a  stronger 
position  to  meet  foreign  competition.      We  have  at   last 
regained  the  advantage  formerly  possessed,  viz.,  we  once 
more  have  alkali  cheaper  than  our  neighbours,  and  it  may 
be  opportune  to  consider  how  far  these  low  prices,  which 
•within  certain  limits  are  likely  to  continue,  ma}-  disorganise 
certain  branches  of  the  alkali  industry,  and    influence  the 
value  of  other  chemicals. 

In  the  first  instance,  it  is  most  likely  to  cause  the  entire 
stoppage  of  the  manufacture  of  soda  ash  and  soda  crystals 
by  the  Leblanc  process,  and  to  limit  the  production  of 
sulphate  of  soda  to  obtaining  the  necessary  chlorine  (as 
long  as  there  is  no  cheaper  source  available)  for  manufac- 
turing bleaching  powder,  chlorates,  &c  ,  but  as  there  must  be 
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a  sufticient  outlet  for  the  sulphate,  it  may  become  necessary 
to  convert  the  whole  >iurplus  into  caustic  soila.  Tliat  such 
changes  may  be  looked  for  in  the  near  future  may  be 
assumed  from  the  fact  that  soda-a><h  e(|uivalent  to  5H  per 
cent,  alkali  cannot  be  profitably  produced  at  :il.  per  ton,  or 
even  a  hijjher  price  than  this,  by  the  old  process,  and  thai 
the  already  existing  works  for  producing  ammonia  SDda  are 
capable,  when  fully  de  eloped,  of  supplying  the  demand. 
Such  dislocations  in  the  arrangement  of  manufacturing 
operations  will  also  no  doubt  influence  the  market  values  of 
such  articles  as  caustic,  salt  cake,  nitre  cake,  chlorine, 
bleaching  powder,  and  other  derivatives  of  chlorine. 

At  the  opening  of  last  year's  session,  I  referred  to  another 
great  fall  which  had  taken  place  in  the  price  of  an  imported 
article,  viz.,  benzol,  and  to  its  cause  ;  since  then  our  export 
to  Germany,  the  principal  consumer,  has  still  further 
decreased,  and,  from  the  less  favourably  situated  shipping 
districts,  altogether  ceased.  The  recovery  of  benzol  from 
coke  has  further  extended  on  the  Continent,  and  it  is 
reported  that  there  are  now  at  work  in  tiermany  and 
Austria  at  least  3,000  coke-ovens,  savin  j  the  subsidiary 
products  and  yielding,  even  at  the  present  low  prices,  as  it 
is  stated,  a  net  profit  of  400,000/.  There  is,  however,  one 
consolation  in  the  fact  that  the  recovered  products  contain 
practically  no  toluol,  and  that,  for  the  supply  of  this  hydro- 
carbon at  least,  Germany  will  have  to  rely  upoii  us  to  some 
extent. 

The  respective  market  values  of  this  article  and  benzol 
will  presumably  change  places,  and  already  50  per  cent. 
benzol  commands  as  high  a  price  as  90  per  cent.,  or,  in 
other  words,  toluol  is  already  as  dear  as  benzol,  and  this 
change  will,  it  may  be  hoped,  afford  some  compensation  to 
our  tar  distillers  and  refiners.*  This  continued  extension 
of  the  erection  of  p)lant  for  the  recovery  of  these  waste 
products  on  the  Gontinent,  and  the  consequent  cheaper 
production  of  coke  will,  however,  force  our  coke-oven 
proprietors  to  adopt,  to  a  very  much  larger  extent  than  has 
hitherto  been  the  case,  the  recovery  of  their  waste  products, 
and  this,  if  generally  carried  out,  would  represent  an  annual 
saving  to  this  country-  of  several  millions.  That  this  more 
economical  manner  of  working  must  and  will  be  generally 
adopted  can  scarcely  be  doubted,  nor  is  the  present  low 
price  of  benzol,  or  a  further  likely  fall — owing  to  increased 
production — a  real  hindrance,  as  the  recovered  products 
contain,  besides  benzol,  other  valuable  articles  of  commerce 
for  which  a  ready  market  may  be  found.  The  recovery  of 
waste  products  from  the  coke  ovens  is  looked  upon  even  by 
outsiders  as  deserving  attention,  which  is  evident  from  a 
recent  report  of  the  United  States  Consul  at  Frankfort  to 
his  Government.  Comparing  the  growth  of  the  iron  and 
steel  production  in  Great  Britain  and  Germany,  from  1880 
to  1892  inclusively,  he  states  that  whereas  England  shows 
an  increase  of  only  70  per  cent,  Germany  has  achieved 
during  the  same  period  a  net  growth  of  nearly  or  even  quite 
400  per  cent.,  and  he  attributes  this  remarkable  result  (I) 
to  the  introduction  of  the  basic  process,  which  enables  the 
iron  and  steel  makers  of  Westphalia,  Silesia,  and  the  Saar- 
bruck  district  to  use  their  cheap  native  ores,  and  (2)  to  the 
chemical  skill  of  the  Germans,  whereby  they  have  succeeded 
in  sa-^ing  the  b\--products  of  coke  manufacture,  thus 
deriving  a  revenue  from  processes  which  iu  other  countries 
entail  a  waste  of  material  and  financial  loss.  The  Consul, 
however,  exceeds  the  facts  in  his  last  statement.  In  the 
first  instance,  the  recovery  of  these  products  was  not  so 
much  the  work  of  chemists  as  of  engineers,  and  second, 
inasmuch  as  France  was  really'  the  pioneer  in  the  recovery 
of  these  products,  next  followed  England  with  ovens  of  an 
improved  type,  and  Germany  was  the  last  to  adopt  them, 
having  as  such  the  great  advantage  of  the  experience 
gained  by  its  predecessors,  further  improving  upon  which 
they  brought  them  to  a  perfection  which  resulted  in  their 
more  general  adoption  in  that  country  and  Austria.  It  is, 
however,  satisfactory  to  know  that  our  engineers  have  not 
altogether  lost  sight  of  the  advance  made  abroad  in  the 
construction  of  these  ovens,  and  if  I  am  rightly  informed,  a 


*  Since  this  address  I  see  from  the  very  latest  market  reports 
that  already  50  per  cent,  benzol  is  quoted  at  a  higher  price  than 
90  per  cent. 


well-known  Manchester  engineer  ha.s  put  up  in  the  Xorth 
recovery-ovens  constructed  in  accordance  with  his  own 
latest  improvements. 

Taking  a  retrospect  of  the  general  position  of  the  industry 
which  uses  as  its  jirimary  materials  benzol  and  other 
aromatic  hydrocarbons,  and  builds  up  from  thene  more 
complex  compounds  which  find  their  principal  use  either 
in  the  form  of  intermediary  products  or  as  colouring  matters 
or  medicinal  preparations,  we  may  consider  the  re-ults  as, 
on  the  whole,  satisfactory.  Manufacturers  of  coal-tar 
derivatives  have  been  fully  employed.  The  demand  has 
been  constantly  increasing,  and  the  introduction  of  new 
products  and  the  cheapening  of  the  methods  used  in  the 
production  of  already  established  articles  have  fully  com- 
pensated for  lower  prices,  and  it  is  certainly  most  satisfactory 
to  note  that  this  country  has  participated,  if  only  yet  to  a 
modest  extent,  in  the  development  of  this  important  industry. 
A  large  number  of  patents  has  again  been  applied  for 
during  the  past  12  months,  of  which  the  greater  part  deals 
with  improvements  on  old  or  substitutes  for  existing 
colours,  but  there  is  nothing  of  an  exceptional  character 
to  report.  I  cannot,  however,  pass  from  this  subject 
without  calling  attention  to  the  continued  efforts  which  have 
been  and  are  being  made  by  chemists  to  further  improve 
the  methods  for  the  production  of  artificial  indigo,  which 
so  far  possessed  only  a  scientific  value,  for  the  reason  that 
this  country  has  a  twofold  interest  in  this  question.  In 
the  first  place,  we  ace  the  principal  producers  of  natural 
indigo,  the  annual  outturn  of  which  represents  a  value  of 
about  four  millions  sterling ;  and,  secondly,  we  are  one  of 
the  largest,  if  not  the  largest,  consumers  of  this  cclouring 
matter. 

It  is  now  several  years  since  Professor  Bayer  made  the 
startling  discovery  of  the  synthetical  production  of  one  of 
the  most  important  colouring  matters  hitherto  solely  supplied 
by  the  agency  of  nature.  The  first  patent  taken  out  in 
the  name  of  the  Professor  for  the  production  of  artificial 
indigo  was  in  1880,  then  followed  a  number  of  patents  in 
rapid  succession  from  1880  to  1884,  having  as  their  primary 
material  either  orthocinnamic  acid  or  its  homologues  or 
products  of  substitution.  Considerable  sums  were  spent 
during  these  years  with  the  object  of  perfecting  the  technical 
methods,  and  reducing  the  cost  of  the  necessary  inter- 
mediate products,  but  all  these  efforts  were  in  vain,  and. 
artificial  indigo  remained  so  far  more  a  chemical  curiosity 
than  anything  else,  excepted  perhaps  the  very  limited  use  of' 
the  orthonitrophenylpropiolic  acid. 

Little  was  heard  of  it  by  the  outside  world  for  sometime 
until  attention  was  again  directed  to  it  by  Professor 
Heuman's  beautiful  discovery  in  1890,  which  I  had  an 
opportunity  of  illustrating  by  experiment  shortly  after,  on 
the  occasion  of  addressing  the  chemical  students  at  the 
'  opening  of  the  session  of  the  Manchester  Technical  .School. 
Heuman's  discovery  in  the  production  of  artificial  indigo 
proceeded  on  different  lines  from  those  tirst  followed  by 
Bayer,  and  afterwards  by  others.  Heuman  heats  phenyl- 
glycocine  with  caustic  alkalis  at  about  260"'  C.,  when  indigo 
white  is  the  result,  which  may  then  readily  be  oxidised  tOi 
iudigoblue.  Here  again,  unfortunately,  notwithstanding  the. 
great  simplicity  of  tlie  process,  the  large  destruction  of  the 
principal  raw  material  made  this  process  also  too  expensi^'e-.. 
for  trade  purposes. 

With  all  these  negative  results,  so  far  as  the  profitableness^- 
of  the  various  processes  is  concerned,  chemists  have  prer^ 
served  in  their  efforts  to  solve  the  great  problem  which 
offers  so  great  a  prize,  and  I  will  now  illustrate  a  process 
which  might  almost  be  called  an  extension  of  Heuman's 
discovery.  In  December  1890,  the  Farbenfabiiken  of 
Elberfeld  discovered  that  when  phenylglycocine  is  treated 
with  anhydrous  sulphuric  acid,  an  oxidation  accompanied 
by  an  evolution  of  sulphurous  acid  takes  place,  converting 
almost  instantaneously  phenylglycocine  into  indigo  sulpho 
acid  or  indigo  carmine.  I  have  here  some  phenjlglycocine 
(produced  by  the  action  of  mono-chloracetic  acid  on  aniline) 
which  has  been  ground  up  with  20  times  its  weight  of  sand 
in  order  to  moderate  the  reaction.  I  now  put  seme  of 
this  into  a  large  excess  of  70  per  cent,  anhydrous  snlphurip 
acid.  You  will  notice  a  yellow  colouration,  which  already 
indicates  the  formation  of  artificial  indigo,  but  in  order  to 
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make  the  real  colour  appear  it  will  be  necessarj^  to  remove 
the  anhydrous  acid  (SO3)  by  absorbing  it  in  a  large  quantity 
of  ordinary  sulphuric  acid,  when  you  will  notice  an  intense 
blue  colouring  matter.  1  am  now  pouring  this  blue  acid 
Solution  on  a  block  of  ice,  when  the  characteristic  colour  of 
indigo  carmine  will  be  more  easilj'  perceptible  to  the  eye  and 
we  will  dye  some  woollen  cloth  with  this  solution  after  first 
neutralising  the  excess  of  acid  contained  therein. 

In  the  year  1882  the  Badische  Aniliu  und  Soda  Fabrik 
patented  a  process  for  manufacturing  artificial  indigo  by 
treating  the  solution  of  orthonitrobenzaldehj-de  in  acetone 
with  alkali.  Bayer  and  Drewsen  in  the  same  j-ear  further 
investigated  this  reaction,  and  they  found  that  when  nitro- 
benzaldehyde  in  presence  of  acetone  is  treated  with  very 
diluted  alkali  that  first  a  product  of  condensation  is  formed, 
viz.,  the  orthonitrophenyllactoketoue,  which  on  further  treat- 
ment with  alkali  is  instantly  converted  into  indigo.  I  have 
here  some  orthonitrobenzaldehyde,  and  am  now  dissolving 
it  in  acetone,  we  M'ill  add  to  it  some  water,  and  put  to  it 
a  few  drops  of  a  caustic  soda  solution  ;  the  ketone  is  first 
formed,  which  you  will  see  will  be  almost  immediatel}'  con- 
verted into  artificial  indigo  on  adding  a  little  more  of  the 
alkali  solution.  This  reaction,  simple  as  it  appears  in  its 
execution,  was  also  doomed  to  failure,  on  account  of  its 
costliness,  notwithstanding  Eugene  Fischer's  process, 
patented  in  1888,  for  a  cheaper  method  of  producing  ortho- 
nitrobenzaldehyde from  orthonitrobenzylchloride. 

It  was,  moreover,  impracticable  to  apply  the  ketone 
direct  to  yarn  or  cloth  and  then  develop  the  indigo  blue 
direct  on  the  fibre,  on  account  of  its  comparatively  small 
solubility  in  water.  Some  of  these  difllculties  in  the  way 
of  the  practical  application  of  Baj-er  and  Drewsen's 
discovery  have  now  been  overcome  by  Kalle  and  Co.,  of 
Biebrich,  and  though  their  process  may  not  so  far  be  cheap 
enough  to  produce  indigo  direct,  the  development  of  indigo 
in  the  fibre  appears  to  me  likely  to  find  some  application  in 
the  arts,  on  account  of  the  superiority  of  the  shades  pro- 
duced, and  the  greater  resistance  to  light  of  the  lighter 
shades,  and  for  the  reason  that  new  effects  can  be  obtained 
by  it  in  printing  which  would  be  difficult  to  produce  by 
following  the  old  process,  always  providing  that  means  be 
found  to  reduce  the  strength  of  the  caustic  soda  solution 
which  the  patentees  specify  as  being  necessary  for  developing 
the  indigo,  as  a  solution  of  21°  Be.,  as  recommended  by  the 
patentees  mercerises  the  cotton. 

A  few  months  ago  Messrs.  Kalle  and  Co.  found  that 
when  Bayer  and  Drewsen's  ketone  is  treated  with  bisulphite 
of  soda,  the  bisulphite  compound  of  the  ketone  is  formed, 
viz.,  the  orthonitrophenylactoketone  bisulphite,  and  this 
compound  has  the  great  advantage  over  Bayer  and  Drewsen's 
of  being  easily  soluble  in  water,  and  hence  can  readily  be 
applied  to  the  fibre ;  moreover,  to  obtain  the  ketone  in  a 
pure  state  by  Bayer  and  Drewsen's  method  is  more  costlj-. 
I  have  here  the  bisulphite  ketone ;  we  will  dissolve  some  of 
it  in  water,  when  you  will  at  once  observe  its  conversion 
into  indigo  on  the  addition  of  a  diluted  caustic  solution. 
I  will  now  illustrate  the  application  of  this  compound  to 
the  production  of  indigo  shades  on  the  fibre. 

This  hank  of  cotton  yarn  we  will  pass  several  times 
through  a  solution  of  the  ketone ;  squeeze  it  and  then  take  it 
through  a  caustic  soda  solution,  when  it  will  be  dyed  a  deep 
indigo  blue.  I  have  also  here  some  cloth  that  has  been 
prepared  by  printing  upon  it  a  solution  of  the  ketone 
thickened  with  dextrin.  We  will  now  pass  it  through 
caustic  soda,  when  the  cloth  which  was  previously  practicall}' 
colourless  will  be  coloured  indigo  blue  in  all  parts  which 
had  been  impregnated  with  the  ketone. 

Now,  gentlemen,  in  bringing  under  your  notice  this 
evening  a  few  reactions  illustrating  next  to  artificial  alizarin 
one  of  the  most  beautiful  discoveries  made  within  the  domain 
of  chemistrj',  I  have  one  sincere  regret  to  express,  and  that 
is,  that  this  country  has  had  so  little  part  in  the  work  that 
has  enabled  chemists  to  achieve  these  brilliant  results. 

I^nfortunately  we  have  in  the  past  too  long  and  too  much 
neglected  the  study,  more  especially  of  organic  chemistry  ; 
oitr  neighbours  have  beaten  us  in  the  knoM'ledge  of  this 
science  and  in  its  application  to  industrial  purposes.  I 
have   pointed   out   on    frequent    occasions    the    need   for 


training  chemists  of  the  very  highest  class,  and  I  am  glad 
to  see  that  efforts  are  at  last  being  made  in  various  directions 
to  improve  our  position.  This  college  has  appointed  as 
successor  to  the  late  eminent  Professor  Schorlemmer,  a 
gentleman  who  has  already  shown,  by  a  number  of  very 
valuable  researches,  that  he  is  the  right  man  in  the  right 
place,  and  before  long  the  authorities  of  this  great  educa- 
tional institution  will  be  in  a  position  to  place  at  the  disposal 
of  Professor  Perkin,  jun.,  F.R.S.,  a  laboratory  which  will 
be  exclusively  devoted  to  research  work  in  organic  chemistrj'. 
Two  difficulties  will,  however,  I  fear,  stand  in  his  way, 
though  I  hope  that  they  will  not  discourage  him  in  pursuing 
with  spirit  and  with  good  heart  the  paths  he  has  marked 
out ;  the  first  difficultj'  is  the  insufficient  preparatory 
knowledge  of  the  average  student  entering  the  college,  the 
next  the  brief  time  he  devotes  to  his  studies. 

Chemists  are  not  made  in  a  daj-,  or  in  two  years  either, 
and  it  ia  to  these  two  points  that  the  success  of  the 
Germans  must  be  largely  attributed,  viz.,  the  careful  pre- 
liminary training  and  the  longer  time  passed  in  the  chemical 
school,  and  as  long  as  secondary  education  is  not  placed  on 
a  higher  level,  and  as  long  as  parents  and  gitardians  cannot 
appreciate  the  necessity  of  retaining  the  youth  for  a  longer 
period  at  school  or  at  the  Universit}',  1  am  afraid  our  school- 
masters will  have  a  hard  nut  to  crack  in  successfully  com- 
peting with  the  standard  education  of  our  neighbours. 

There  has  been  quite  recently  a  discussion  in  the  papers 
between  some  of  the  headmasters  of  our  schools  and  others. 
I  am  totally  unable  to  see  that  the  fact  of  a  few  boys 
passing  from  the  board  school  direct  to  the  Uuiversitj^ 
even  with  distinction,  out  of  a  number  of  more  than  70,000 
attending  school,  is  any  proof  of  efficient  teaching.  Indeed, 
it  would  be  very  interesting  to  enquire  at  what  expense  and 
detriment  to  many  thousands  of  ottier  boys  these  specially 
picked  and  sharp  boys  have  achieved  these  results.  Speak- 
ing generally,  and  without  reference  to  any  special  school, 
I  am  of  opinion  that  the  obtaining  of  a  few  scholarships, 
exhibitions,  or  medals  is  no  criterion  of  the  efficiency  of 
any  school,  so  long  as  cramming  or  prize-hunting  is  the 
order  of  the  day,  and  so  long  as  the  individual  training  of 
the  average  boy  is  neglected  for  the  purpose  of  nursing  a 
few  specially  gifted  scholars.  Such  a  system  is  diametrically 
opposed  to  the  elevation  and  methodical  development  of 
the  mind,  which  is  the  primary  object  of  education. 

The  number  of  subjects  taught  in  our  preparatorj-  science 
schools  is  also  far  too  extended,  as  no  average  boy  can 
possibly  master  or  digest  them  in  the  time  generally  allotted 
to  him  for  school  education,  and  if  would  be  far  more  to  the 
lasting  advantage  of  our  boys  to  teach  fewer  subjects,  and 
those  thoroughly,  instead  of  many  in  an  indifferent  manner, 
as  is  now  the  case.  A  few  years  ago  I  ventured  to  point 
out  the  want  of  cooperation  and  co- ordination  existing 
between  our  educational  institutions,  and  that  a  great  deal 
of  money  might  be  saved  and  much  more  satisfactory 
results  be  obtained  if  the  overlapping  and  misplaced  rivalry 
now  existing  were  done  away  with  as  far  as  practicable. 

In  a  report  of  the  Technical  Institution  Committee  which 
has  been  accepted  and  approved  of  last  week  by  the  council 
of  the  Manchester  Corporation  it  is  recommended  to 
appoint  a  representative  committee  to  consider  this  question 
of  co-ordination  in  all  its  bearings.  Let  such  schools  teach 
advanced  science  subjects  as  have  the  most  competent 
teaching  staff  and  the  most  perfect  appliances  at  command, 
whilst  those  which  have  not,  ought  to  confine  themselves 
to  thoroughly-  and  efficiently  preparing  our  youths  for  the 
advanced  work  carried  on  by  the  former.  There  must  be 
a  "  give  and  take  "  in  regard  to  this  matter,  and  I  doubt  not 
that  even  some  of  our  technical  schools  and  similar  institu- 
tions could  also  with  advantage  dispense  with  certain 
subjects  at  present  taught,  and  leave  them  to  those  whose 
special  province  it  is  to  teach  them. 

The  plans  for  our  municipal  technical  school  are  com- 
pleted, and  before  long  we  may  expect  that  the  erection  of 
the  building  will  be  proceeded  with.  This  school  will  be 
constructed  and  equipped  with  the  experience  gained  with 
other  schools  of  a  similar  character  in  this  and  foreign 
countries,  and  it  may  reasonably  be  expected  to  be  probably 
one  of  the  most  perfect   institutions  of  the  kind  here  or 
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elsewhere.  May  we  not  ho[)e  that  by  that  time  co-operutioii 
and  co-ordination  wiil  have  rendered  service  in  prepariiij,' 
onr  youth  for  entrance  into  this  school  in  a  Dianner  more 
ethcicat  tiiaii  is  at  present  tlie  case  ? 


A   NKNV  DYK-15ATH  AKKAN'JKMENT  F(JU 
KXl'KRIMKNTAL  DVEIN(;. 

HY    MM.    MARSHALL,    F.I.C. 

In  making  comparative  dye-trials  it  is  necessary  to  have 
some  arrangement  by  which  several  samples  of  any  textile 
material  can  be  dyed  simultaneously  under  the  same  con- 
ditions of  temperature.  Two  kinds  of  apparatus  may  be 
used.  One  in  which  the  water  in  the  dye  vessels  can  be 
heated  to  the  boiling  point  and  another  in  \vhich  the  tempe- 
rature may  be  lower. 

The  following  are  some  of  the  arrangements  which  have 
been  employed  with  varying  degrees  of  accuracy.  I  will 
take  them  in  the  order  of  their  introduction. 

Isr.  The  method  universally  adopted  in  large  calico  print 
and  Turkey  red  works,  and  used  for  a  loi'g  time,  viz.,  a  metal 
water  bath  with  holes  in  the  lid  for  the  insertion  of  dye 
A'essels  ;  heated  formerly  by  a  charcoal  furnace  and  later 
by  perforated  steam  pipes.  These  were  made  to  hold  from 
20  to  ;^0  dye-vessels  of  earthenware  or  copper.  Others  used 
a  circjdar  vessel  with  metal  pots  fitting  tightly  into  the 
holes  and  heated  by  direct  steam,  that  is  a  steam  bath 
instead  of  a  water  bath.  They  were  used  for  dye  trials  with 
madder  garancin  and  other  dyestuffs. 

2nd.  Oil  baths  heated  by  gas. 

These  have  been  in  use  for  a  considerable  time  at  many 
Tvorks,  as  it  is  often  necessary  to  make  experiments  when 
the  steam  is  off.  They  are  made  of  copper,  in  rectangular 
shape.  The  sizes  vary  somewhat,  but  they  are  about 
24  X  16  X  6^  and  contain  holes  for  the  insertion  of  dye- 
vessels.  They  are  supported  by  an  iron  stand  of  sufficient 
height  to  allow  the  gas  burner  to  be  placed  under  them. 
During  late  jears  calcium  chloride  and  glycerin  have  been 
used  instead  of  oil.  In  each  case  a  temperature  is  obtained 
sufficiently  high  to  boil  the  water  in  the  dye-vessels.  For 
low  temperature  experiments  a  similar  bath  containing  water 
and  heated  by  gas,  is  also  used,  with  glass  beakers  as  dye- 
vessels. 

The  disadvantages  in  connection  with  this  bath  are  as 
follows — 

(«.)  It  is  impossible  to  obtain  regular  heating  of  all  the 
dye-vessels,  as,  owing  to  the  construction  of  the  bath,  the 
circulation  of  the  liquid  whether  water,  calcium  chloride, 
glycerin,  or  oil  be  used,  is  very  imperfect.  This  is  most 
marked  when  CaCL  is  used. 

(6.)  The  danger  of  fire  when  oil  is  used.  If  from  any 
cause,  say  the  breaking  of  a  pot,  a  small  quantity  of  water 
is  introduced  into  the  hath,  the  hot  oil  at  once  boils  over 
and  comes  in  contact  with  the  flame. 

(c.)  The  disagreeable  smell  from  heated  oil  or  glycerin. 

3rd.  Calcium  chloride  baths,  heated  by  closed  steam 
pipes  and  containing  holes  for  the  insertion  of  beakers  or 
thin  porcelain  dye-vessels.  These  are  used  in  the  dyehouses 
of  various  colour  manufacturers  where  boiling  is  necessary, 
a  water  bath  heated  by  an  open  steam  pipe  being  used  for 
low  temperature  dyeing. 

4th.  Meister,  Lucius,  and  Bruning's  arrangement. 

It  consists  of  large  copper  pipes  with  enamelled  dye- 
vessels  clamped  down  in  holes  at  the  top  of  each  pipe.  The 
pipes  are  heated  by  low  pressure  steam  and  have  a  tippiog 
arrangement  so  that  the  pots  can  be  emptied  without 
removal  from  the  bath.  Over  the  dye-vessels  are  small 
revolving  porcelain  reels,  which  are  readily  bent  upwards 
and  out  of  the  way.  These  reels  are  very  useful  in  hank 
dyeing,  &c.  I  understand  that  they  still  use  this  arrange 
ment  and  have  thin  porcelain  vessels  instead  of  enamelled 
copper  ones,  as  the  enamel  chips  off  and  they  become 
corroded. 

5th.  Dawson  and  Broadbent's  arrangement. 

It  consists  of  a  long  fixed  steam-pipe  with  high  pressure 
steam.     On  the  upper  side  of  the  pipe  are  fixed  a  number 


of  iron  cups,  forming  i)art  of  it.  Glycerin  or  oil  is  put  into 
the  cups  and  the  earthenware  dye-vessels  are  then  heated 
in  the  cups.  Another  form  is  a  square  tank  arrangement 
on  siniiUr  principle.  By  this  method  the  water  in  the 
dye-vessels  can  be  boiled. 

6th.  Professor  Hummers  arrangeme.it,  comhiniDg  the 
advantages  of  the  tw..  last  mentioned,  viz.,  tipping  arrange- 
ment, and  sufficiently  higli  temperture.  The  dje  pots  are 
arranged  in  rows  of  three  in  two  iron  castings,  in  each  of 
which  are  three  cup!.  containinL'  glycerin.  The  pots  are 
clamped  down  in  the  glycerin  and  the  Joints  made  by 
india-rubber  washers.  The  heat  is  supi.lied  by  high- 
pressure  steam,  60  lb.  pressure  to  the  square  inch  being 
found  to  be  sufficient.  The  dyepots  can  be  tilted  over  in 
their  castings  and  thus  emptied  without  removing  the  pots 
from  the  glycerin.  This  arrangement  is  used  at  ih;  Vorkshiie 
College. 

7th.  Whiteley's  arrangement,  full  details  of  which  are 
given  in  the  Journal  of  the  Society  for  June  1891.  It 
consists  of  two  parts. 

(rt.)  The  outer  vessel,  made  of  copper  and  measuring 
21]  in.  X  15 \  in.  x  6  in.  It  is  provided  with  an  internally 
projecting  rim  on  the  inside,  so  that  it  the  temperature  of 
the  oil  should  rise  to  the  boiling  point,  it  will  be  thrown 
towards  the  centre. 

(/;.)  Part  2  is  traj-shaped  and  has  six  copper  cups 
containing  glycerin  fixed  into  it  to  receive  the  dyepots. 
At  either  end  projects  a  handle  by  which  certain  flaps  are 
moved  which  stir  up  the  oil  in  the  bath. 

Sth.  Dyeing  experiments  are  also  performed  in  specially 
made  jjorcelain  bowls  supported  on  a  tripod  stand  and 
heated  by  a  Bunsen.  Exact  comparative  results  cannot 
be  obtained  by  this  method. 

9th.  .Sand  baths  are  also  sometimes  used,  with  beakers 
as  dye  vessels. 

In  fitting  up  the  dyehouse  at  the  Kochdale  Technical 
School  I  had  to  adopt  some  method  of  heating  by  gas, 
there  being  no  provision  made  for  steam  heating.  Knowing 
the  defects  of  the  rectangular  baths  I  decided  to  try  a 
circular  ore  heated  by  a  circular  burner.  Instead  of  a  fl&t 
bottom  like  the  old  baths  I  concluded  that  to  obtain  perfect 
circulation  this  must  also  be  somewhat  rounded,  but  the 
difficulty  of  too  much  liquid  stood  in  the  way.  The  cone 
iu  the  centre  obviated  this  difficulty,  as  wdl  a?  improved 
the  circulation  of  the  liquid.  From  this  developed  the 
idea  of  a  revolving  lid  containing  the  dyepots,  which  is  the 
chief  feature  of  the  bath  before  you.     It  consists  of — 

(a.)  A  circular  support  or  outer  casing  on  which  the 
bath  proper  is  placed,  and  provided  with  a  number  of  holes 
at  the  bottom  for  the  entrance  of  air  and  for  lighting. 
These  holes  are  placed  much  below  the  tops  of  the 
Bunsens  in  order  to  prevent  any  oil  from  reaching  the 
fiauie. 

(6.)  A  circular  pipe  iu  which  are  inserted  six  Fletcher's 
safety  burners  which  can  be  turned  down  quite  low  without 
lighting  bark.  These  burners  are  arranged  at  equal  dis- 
tances from  each  other  and  are  placed  as  nearly  as  possible 
under  the  centre  of  each  dyepot.  They  are  also  raised 
some  6  inches  from  the  surface  of  the  table,  so  that  if 
owing  to  any  accident  the  oil  comes  over,  it  cannot  reach 
the  flame. 

(c.)  The  dye-bath  proper.  This  is  in  circular  form  with 
flange  and  inner  cone.  The  flange  is  for  support  and  also 
prevents  the  oil  from  getting  near  the  flame.  The  edge  of 
the  flange  is  turned  up  to  prevent  waste.  The  cone  is  an 
improvement  in  several  ways.  (1.)  It  improves  circulation. 
(2.)  The  vessels  hold  less  liquid  and  therefore  require  less 
gas.  (3.)  It  takes  away  the  products  of  combustion  which 
can  be  conducted  into  a  flue. 

(rf.)  The  lid  which  contains  holes  for  the  six  dyepots, 
thermometer  and  the  cone.  It  rests  on  the  flange  of  the 
bath  and  is  made  to  revolve  round  the  cone.  The  dyepots 
are  at  equal  distances  from  each  other  and  from  the  sides 
of  the  bath.  From  the  construction  of  the  bath  and  from 
the  fact  that  the  dyepots  are  all  under  the  saoie  conditions 
it  will  be  seen  that  there  is  little  likehhood  of  irregular 
heating.  However,  by  the  simple  arrangement  of  the  lid 
and  dyepots  being  made  to  revolve  and  thus  continually 
mix  up  the  liquid,  irregular  heating  is  impossible.     I  ought 
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to  state  here  that  I  started  with  the  idea  of  usin^r  oil  in 
the  bath,  hence  the  special  precautions  taken  to  prevent  fire. 
However,  owing  to  the  disagreeable  smell  which  is  given 
off  from  oil  and  also  from  glycerin  I  decided  to  give  CaClj 
a  trial.  Ten  of  these  baths  have  been  placed  in  the  dye- 
house  at  the  above  school  and  are  working  very  satisfactorily-. 
So  far  as  I  can  see  at  present  it  is  quite  unnecessary  to  use 
either  oil  or  glycerin. 

The  following  figures  show  the  temperature  of  the  water 
in  each  pot  during  the  process  of  heating.  The  calcium 
chloride  was  just  melted,  then  the  pots,  each  containing  a 
litre  of  water,  were  insetted. 

Six  Dye-pots  were  used. 


Experiment     Experiment     Experiment 
1.  II.  III. 


Tenipi'vature  of  IJ2O  on  9°  C.  all 

iiitroducinfT  into 

CaCU 


11=  C.  all  10=  (.■.  all 


After  5  minutes 

21'  all 

22' all 

22°  all 

,.10        „        

32-5' all 

30°  all 

33°  all 

„    15        „        

50-0' all 

5.3°  all 

40^  all 

„    20        „        

63-5=  all 

C5=  all 

C 

G3-5°  3 
6ro°  3 

(-79-5°  3      \\     7905 
\  80-0°  2         f     540°  1 


79'5°  5 
80-5°  1 


30 


194° 


93°  3 
3 


90°  5 
91°  1 


9.3°  1 
92  s°  5 


33 


Eoilmg         Boiled  in  34 
mm. 
All      lioiled    AH       boiled 
within    25  1       witlun  45 


sees. 


SCCJ 


Boiled  in    34 

min. 
Ah        boiled 

within     40 

sees. 


In  experiment  I.,  I  mordanted  the  samples  of  woollen 

cloth  each  with  3  per  cent,  of  bichromate  of  potash,  boiling 
them  one  hour  and  washing.  In  experiment  II.,  I  dyed  the 
samples  with  8  per  cent,  of  logwood  extract  and  on 
examination  by  a  good  light  they  will  be  found  to  be  alike. 
I  am  not  in  a  position  to  give  data  as  to  the  amount  of 
gas  cousumed  when  Cat'!;;  is  used,  but  with  oil  23  feet  of 
gas  was  registered  on  a  -3  light  metre  in  heating  a  litre  of 
water  in  each  pot  to  the  boiling  point,  the  oil  being  cold  to 
commence  with. 
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January  9th. — Discussion  on  Patent  Law. 
March  tit  Ill- 
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Meeting  held  in  the  Philosophical   Societi/s  Booms,  207- 
Jiath  Street,  Glasgow,  on  Tuesday,  SVorember  Ith,  1893, 


CHAIRMAN'S  ADDRESS. 


BY  C.  A.  FAWSETT. 


It  may  be  of  interest  to  trace  the  advance  which  has 
taken  place  in  industrial  chemistr}-,  to  compare  our  position 
in  that  department  with  other  nations,  and  to  consider  the 
means  of  improvement  in  the  future. 

Statistics  prove  an  advance  in  certain  directions,  as  follow- 
ing table  showing  the  imports  and  exports  for  1880  and 
1800  shows,  but  it  has  been  in  those  processes  which  are 
in  the  domain  of  inorganic  chemistry,  and  more  in  the 
construction  of  the  apparatus  and  labour-saving  appliances 
than  in  the  processes  involved. 


Valie  Chemical  Products  Imported. 



!            London. 

Liverpool.                      Hull. 

Newcastle. 

Glasgow. 

Tnited  Kingdom. 

1880 

1 

!                  £ 

1              503,755 

£ 
224,645 

£ 

66,266 

£ 
5,418 

£ 
86,954 

£ 
1,139,335 

1590 

555,245 

432,581 

87.622 

2,340 

45,909 

1,441,909- 

9  %  Increase 

92  °/o  Increase 

32  7o  Increa.se 

56  °/o  Decrease 

47  %  Decrease 

26  °  0  Increase 

Value  Chemical  Products  Exported. 


London. 

Liverpool. 

Hull. 

Newcastle. 

Glasgow. 

United  Kingdom. 

1S30 

£ 
837,770 

£ 

518.172 

£ 
270,517 

£ 
43,762 

£ 
240,078 

£ 
2,384,021 

1S90 

720,828 

1,351,134 

319,4S3 

57,F.99 

240,G23 

3,237,426 

14  °/o  Decrease 

160  '0  Increase 

IS  %  Increase 

18  ° '0  Increase 

0"23  °/o  Increase 

30  °  0  Increase 
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Jn  organic  industrial  chtjinisfry  there  has  also  been 
advancement,  and  that  in  ([uite  new  processes,  but  when 
looked  at  in  money  value,  it  is  insignificant  compared  with 
tliat  of  our  more  commonly  occurring  chemicals. 

At  the  time  of  the  18."j1  ICxhihition  si)ecimc'ns  of  some  of 
our  chemical  ])rodu<-ts  were  shown  in  a  state  of  great 
perfection — quite  as  much  so  as  it  would  be  possible  to 
produce  them  at  pn-sent;  and  any  improvement  which  has 
followed  has  been  in  the  cheajjcr  production.  For  instance, 
splendid  specimens  of  bichromate,  prussiate  of  potash, 
alum,  stannate  of  soda,  and  iodine  were  shown  ;  whilst  as 
new  manufactures,  parafliu  oil,  bisulphide  of  carbon,  and 
red  amorphous  phosphorus  were  prominent. 

At  this  time  in  the  sulphuric  acid  manufacture  we  find 
iittle  or  no  pyrites  vitriol,  no  (jay- husac  or  Glover  tower  ; 
hut  before  the  1862  Exhibition  these  two  aids  to  the  vitriol- 
luaker  were  introduced,  along  with  the  platinum  con- 
centrating apparatus,  which,  however,  did  not  take  a 
firm  hold  in  this  country  at  that  time.  In  recent  years 
we  have  hadlthe  gold-plated  platinum  still ;  but  the  improve- 
ments have  b(.'eu  mainly  in  the  arrangement  and  construction 
of  apparatus. 

As  regards  the  alkali  trade  ;  in  1851  it  was  an  established 
industry  of  much  itnportance,  chiefly  owing  to  the  exertions 
of  Charles  Tennant,  of  St.  Kollox,  so  much  so  that  soda 
crystals  all  over  the  country  were  known  as  "Scotch  soda." 
Hut  all  hand  furnaces  were  used,  the  revolver  which  per- 
formed the  work  of  20  hand  furnaces  in  one-sixth  the  space 
being  invented  shortly  before  the  1862  Exhibition.  The 
xncchanical  sulphate  and  carbonating  furnaces  followed 
soon  after,  and  in  more  recent  years  the  Chance  process. 
All  these  improvements  are  due  more  to  the  chemical 
•engineer  than  the  chemist,  with  the  exception  of  the 
Chance  process,  which  does  credit  to  both. 

It  is  a  fact  worth  noting,  that  although  the  Leblanc 
process  has  now  been  in  existence  for  over  130  years,  it 
still  holds  the  field  in  the  matter  of  alkali  production. 

As  regards  the  manufacture  of  bleaching  powder ;  in  1851 
•we  find  the  industry  established  on  a  firm  basis,  but  with 

00  process  for  the  recovery  of  manganese,  which  was 
however  soon  after  accomplished,  as  far  as  St.  Kollox  was 
concerned,  by  Dunlop,  and  this  process  is  still  worked  in 
preference  to  others  at  these  works.  It  was  only  in  1S70 
that  the  Weldon  process  was  adopted,  and  since  then  almost 
universally. 

The  bleaching  of  wool  and  silk,  however,  was  not  so 
•easily  accomplished,  and  it  is  only  within  a  comparatively 
recent   period   that   it    has   been    satisfactorily  performed. 

1  have  often  found  it  stated  that  if  peroxide  of  hydrogen 
could  be  produced  cheaply,  it  would  be  the  "  beau  ideal  " 
of  a  bleaching  agent :  for  some  time  past  this  has  been 
the  ca>e,  but  the  prophecy  has  not  been  fulfilled.  It  is 
no  doubt  very  valuable  and  much  used  for  bleaching 
""  Tussah "  silk  and  wool,  but  for  ordinary  cotton  goods, 
where  rapidity  and  cheapness  are  two  essentials,  it  cannot 
compete  with  the  ordinarj-  bleaching  powder. 

In  the  report  of  the  1851  Exhibition  there  is  no  mention 
of  the  ammonia  soda  process,  and  although  it  is  mentioned 
in  that  of  1862,  it  was  not  established  as  an  industry-  until 
after  1870 ;  since  then  it  has  increased  enormously,  and 
the  credit  is  very  much  due  to  our  former  president,  Mr. 
Mond.  I  give  in  the  following  table  the  amount  of  alkali 
produced  by  the  Leblanc  and  ammonia  processes  for  the 
last  eight  years,  and  the  ratio  of  the  one  to  the  other. 


1885. 

1888. 

1887. 

1888. 

beblnnc 

59?,090 

58-t,.f23 

577,381 

590,312 

Ammonia 

1I.-,,0.J2 

y.i7. ■>■>(} 

l.v«,C3fl 

212,181 

Ratio 

5-2  to  I  ; 

1 

i-2  to  1 

30tol 

2-8  to  1 

1880. 

1890. 

1891. 

1892. 





.. 

Ixjblanc 5f<t,203  t«)2,"<;!) 

.\iiimoniu 21'.»,27!J  2j2,2t;i> 

Rutio 2f;tol  2'^itol 


50-,S»>3  oi;i,5!».3 

27?/>2S  301,897 

2tol  l-7tol 


So  in  eight  years  the  ammonia  process  has  had  an 
increased  production  of  from  115,0.32  tons  to  304,897  tons, 
whilst  the  quantity  made  by  the  Leblanc  process  has 
slightly  decreased. 

The  trium|)hs  in  this  process,  however,  belong  more  to 
the  department  of  chemical  engineering. 

In  1851  the  exhibits  representing  organic  chemistry  were 
few,  and  mostly  classed  as  drugs;  no  aniline  dyes  or 
artificial  alizarin  or  the  large  number  of  pharmaceutical 
preparations  wiiich  now  serve  such  a  useful  purpose  ;  but  in 
the  exhiltition  of  1862  the  aniline  colours  were  the  principal 
attraction,  and  I  will  read  you  the  words  of  the  reporter,  as 
the}'  show  what  great  things  were  e::pected  of  us  as  a 
nation: — "There  is  fair  reason  to  believe  that  before 
another  decennial  exhibition  arrives  England  will  have 
learned  to  depend  for  the  materials  of  the  colours  she  so 
largely  employs  mainly,  if  not  wholly,  on  her  fossil  stores. 
Instead  of  disbursing  her  mdlions  for  costly  dj'e  materials, 
Englaad  will  beyond  question  at  no  distant  date  become 
herself  the  greatest  colour  -  producing  country  in  the 
world." 

Has  this  prophecy  of  Dr.  Hofmann  become  a  truth  ? 

In  1862  there  was  no  mention  of  alizirin,  a  colour  which 
has  quite  supplanted  several  of  the  dyestuffs  which  were 
used  formerly. 

In  1869  madder  was  imported  to  the  value  of  1,000,000/. ; 
now  the  amount  is  practically  nil,  and  the  artificial  colour  has 
produced  finer  and  faster  shades,  and  also  been  the  means 
of  ridding  our  rivers  of  much  pollution,  owin^;  to  at  least 
two-thirds  of  the  madder  roots  getting  into  their  waters. 

In  1879  the  output  of  alizarin  in  Germany  alone  was 
about  12,000  tons,  equal  in  tinctorial  power  to  120,000  tons 
of  madder  roots.  The  introduction  of  this  colour  has  also 
cheapened  very  much  all  materials  in  which  it  is  used.  I 
will  render  this  clearer.  Madder  roots  containing  1  per 
cent,  of  colour  cost  od.  per  lb.,  while  20  per  cent,  alizarin 
paste  costs  U)d.  per  lb. ;  so  1  per  cent,  of  colour  in  madder 
costs  od.,  in  alizarin  paste  ^d.,  or  only  one-tenth  the  price. 

An  industry  closely  allied  to  the  ^^'est  of  Scotland,  and 
which  has  made  enormous  strides,  is  that  of  the  distillation 
of  shale.  Liebig  once  said,  "  It  would  certainly  be  esteemed 
one  of  the  greatest  discoveries  of  the  age  if  anyone  could 
succeed  in  condensing  coal-gas  into  a  white,  dry,  solid 
odourless  substance,  portable,  and  capable  of  being  placed 
upon  a  candlestick  or  burnt  in  a  lamp."  Xow  this  problem 
was  solved  by  James  Young.  The  following  table  shows 
the  increase  :  — 


1871. 

End  Second 

Period. 

l'i79. 

End  Third 

feriod. 

1S87. 

End  Fourth 

Periotl. 

1S93. 

Diirinjr  Fifth 

Period. 

51 

18 

13 

10 

800,000  tons. 

?50.000  tons. 

1, "509,000  tons. 

1,604,S46  tons. 

2.-.,000.000  galls. 

2.=),000.000  galls. 

52,876,700  galls. 

44.935,674  galls 

11,250,000  tons. 

11,400,000      „ 

21,080,000      „ 

18,310,C03      „ 

5,S0O    „ 

?,200  tons. 

22,816  toi;s. 

17,653  tons. 

2,350    „ 

4,750    „ 

18,483    „ 

21,493    „ 

2«  umber  of  works  em;.'loyed 

•Shale  distilleJ 

Crude  oil  produced 

Naphtha  and  Vjurning  oil . . 

Paraffin  scale 

Sulphate  ammona 
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One  of  the  most  surprising  details  of  the  above  table  is 
the  sulphate  of  ammonia  produced.  For  although  the 
amount  of  shale  distilled  in  1893  as  compared  v.-ith  1871 
has  only  been  doubled,  the  amount  of  sulphate  has  increased 
nearly  10  times,  showing  that  shales  richer  in  ammonia  have 
been  used. 

A  new  industry  has  originated  in  the  West  of  Scotland, 
namely,  the  recovery  of  the  ammonia  and  tar  from  the 
waste  gases  of  the  blast  furnaces.  It  has  already  assumed 
large  proportions,  and  is  likely  to  increase.  From  the 
alkali  inspector's  report  I  extract  the  following  numbers 
relating  to  the  amount  of  sulphate  of  ammonia  produced 
from  the  different  sources  :  — 


.           1886.  .  1887.      188S. 

1889. 

1890. 

1891. 

1893. 

Gas-works 

82,480    85.022 

92,896 

100,711 

102,138 

107,95!) 

110,748 

Iron-works 

3,950      5,098 

5,280 

G,115 

•  5,034 

G,290 

11,000 

Shale-works 

18,080    21,098 

22,092 

23,953 

21,730 

28,600 

23,105 

Coke-works 

2,100      2/)7S 

2,537 

2,795 

2,325 

2,7.;6 

4,973 

This  shows  that  the  yield  of  sulphate  from  the  blast- 
furnaces has  been  trebled  during  the  last  six  years. 

Besides  the  sulphate  there  is  the  oil  and  pitch  which  form 
a  valuable  adjunct  to  the  profit  of  the  recovery  plant. 

Analogous  to  the  recovery  of  the  bye-products  from  the 
blast  furnaces  is  that  from  the  coke  ovens — with  this  excep- 
tion, that  in  the  latter  benzol  is  found.  This  is  being 
vigorously  worked  in  Germany,  and  it  seems  as  if  the 
Germans  were  not  only  going  to  supply  us  with  colours,  but 
produce  their  own  raw  material.  -No  doubt  colours  will 
i)ecome  so  much  cheajcr  in  the  future  that  it  will  be  possible 
to  replace  indigo  and  logwood  by  those  artificially  produced. 

"We  hear  also  of  the  recovery  of  the  cyanogen  from  coal- 
gas  in  the  form  of  ferrocj'anide.  At  one  gas-works  alone  it 
is  being  produced  in  a  fair  quantity  and  is  found  to  be  of 
good  quality.  Anything  which  will  cheapen  the  production 
of  cyanides  will  meau  a  much  larger  demand  for  the  extrac- 
tion of  gold. 

In  all  the  processes  for  the  recovery  of  these  bye-products, 
the  chemical  engineer  deserves  the  credit.  It  had  long  been 
known  that  this  waste  was  going  on,  but  until  a  suitable 
apparatus  was  designed  the  chemist  was  powerless. 

It  may  not  be  known  to  some  of  you  that  artificial  rubber 
has  been  produced  ;  at  first  sight  it  would  appear  to  be  a 
difficult  problem,  owing  to  the  structure  of  the  native 
article  :  but  it  has  been  found  by  Bouchardat  and  Tilden 
that  the  most  volatile  portion  of  the  distillate  from  oil  of 
turpentine  contains  "  isoprene,"  which,  in  contact  w ith  acids, 
gives  an  elastic  compound,  which  has  analogous  chemical 
and  physical  properties  to  rubber.  It  seems  to  consist  of 
two  substances,  one  more  soluble  in  bisulphide  of  carbon 
than  the  othir,  and  it  vulcanises  with  sulphur  in  a  similar 
manner  to  the  native  product.  Tilden  also  noticed  that  the 
distillate  from  turpentine  containing  isoprer.e  was  by 
spontaneous  polymerisation  converted  into  artificial  rubber. 
If  the  production  of  this  article  could  be  introduced  so  as  to 
compete  with  the  natural  product  it  would  come  as  a  great 
blessing,  as  the  price  of  rubber,  and  consequentlv  the  quality 
of  the  goods  produced,  is  only  kept  down  by  the  use  of 
inferior  and  very  often  injurious  substitutes.  Professor 
Tilden  informs  me  that  so  ifar  he  has  not  been  able  to  get 
it  into  a  form  which  can  be  worked  commercially. 

We  constantly  hear  of  the  keenness  of  foreign  competition, 
and  it  is  a  natural  state  of  matters.  It  was  shortly  before 
the  Franco-German  war  that  Germany  was  beginning  to 
make  herself  felt,  but  on  the  outbreak  of  hostilities  we  were 
again  left  wiihout  rival.  On  the  termination  of  the  war  it 
■was  no  wonder  that  a  country  so  much  poorer  than  our  own, 
and  with  such  a  splendid  system  of  education,  should  seek 
for  an  outlet  for  her  talent,  and  gradually  there  has  been 
built  up  a  large  industrial  community  ;  and,  as  water  always 
flows  from  a  high  to  a  low  level,  so  knowledge  from  a  higher 
level  is  flowing  to  us  in  the  form  of  German  manufactures. 
AVe  are  very  much  to  blame,  however,  in  not  being  in  a 
position  to  supply  our  own  wants  ;  for  instance,  the  aniline 
dye    ard    alizarin    manufacture    ^>ere  first    started    in  this 


country,  and  for  several  j'ears  we  imported  little  or  no 
ahzarin,  thanks  to  Dr.  Perkin,  but  there  seemed  to  be  no  one 
able  to  extend  the  industry  and  it  left  us  ;  now  we  import  nine- 
tenths  of  the  colours  we  use.  We  must  meet  this  competition 
with  the  same  weapons  which  have  been  forged  against  us, 
i.e.,  intelligence  promoted  bj'  a  better  system  of  education, 
whereby  our  young  men  maj',  if  desired,  obtain  a  scientific 
knowledge  to  fit  them  for  any  position  in  our  industries. 

Until  recently  it  was  impossible  to  gain  a  science  degree 
■without  a  knowledge  of  Latin  and  Greek,  and  even  vet  it  is 
impossible  to  do  so  in  some  of  our  universities  without  the 
former  subject.  If  we  wish  to  train  our  youths  in  science 
■we  should  be  able  to  do  so  without  their  spending  time  in 
learning  the  dead  literature  of  the  past.  To  evolve  new 
chemical  processes,  and  the  requisite  machinerv  requires 
knowledge  of  a  special  kind,  and  if  we  are  to  attain  to  a 
healthj-  industrial  life  we  must  be  able  to  supplj'  the  proper 
food. 

There  is  no  doubt  a  general  advance  in  the  teaching  of 
science  in  the  board  schools,  where  both  theoretical  and 
practical  chemistry  are  taught.  I  incline  however  to  the 
belief  that  the  teaching  should  be  confined  to  the  former,  as- 
it  is  scarcely  possible  to  give  the  latter  in  a  manner  sufficiently 
thorough  without  infringing  the  rights  of  our  technical 
schools  and  universities.  A  youth  who  is  taught  practical 
chemistry  at  a  board  school  ■»ill,  if  he  intends  to  come  out  as- 
a  chemist,  require  to  commence  again  at  the  beginning  whert 
he  enters  a  higher  grade  institution.  If  any  practical  work 
is  done  it  should,  I  think,  be  in  the  direction  of  manual 
exercises,  as  learning  to  construct  apparatus,  glass-blowings 
and  making  chemical  preparations. 

Again,  inorganic  chemistry  is  almost  exclusively  taught 
in  these  schools  ;  why  not  organic  also  ?  The  majority  of 
things  we  come  in  contact  with  in  every-day  life  belong  ta 
organic,  j-et  pupils  and  teachers  shrink  from  it.  It  might 
a  few  years  ago  have  been  urged  that  the  literature  of  this 
branch  was  scanty,  but  now  the  same  argument  would  better 
app'y  to  inorganic.  If  in  board  schools  a  really  good 
groundwork  in  inorganic  and  organic  chemistry  and  chemical 
physics  were  gi\'en,  the  practical  side  woidd  be  better  left 
to  our  technical  schools  and  uni\ersities. 

But  it  is  not  in  our  board  schools  alone  that  the  teaching 
of  organic  chemistry  is  neglected,  it  has  not  been  brought 
sufficiently  forward  in  our  universities  and  technical  schools. 
The  difference  between  our  system  of  education  for  chemists 
and  that  of  Germany  differs  in  that  we  stop  at  the  point 
where  a  German  student  is  taught  to  call  upon  and  traiit 
his  thinking  powers  and  cultivate  his  individuality  by  it 
tAvo  years'  course  of  original  work.  This  is  of  great  value, 
and  is  sufficient  to  lift  him  above  his  British  competitor,  as 
is  evidenced  by  our  very  unenviable  position  in  all  industries- 
connected  with  organic  chemistry. 

Professor  Perkin  of  Owens  College  advocates,  in  a  paper 
recently  read,  that  a  two  years'  course  of  original  work 
should  be  a  necessity  for  the  B.Sc.  and  D.Sc.  degree.  This 
would  certainly  be  a  step  in  the  right  direction,  and  would 
ensure  of  the  recipients  of  the  degrees  being  able  to  perforiti 
laboratory  work  which  specially  fits  them  for  works,  and 
of  which  at  present  they  are  often  quite  ignorant. 

The  West  of  Scotland  is  an  important  centre  of  chemical 
industry.  Besides  the  more  prominent  manufactures  of 
alkali,  bleaching  powder,  sulphuric  acid,  bichromates, 
prussiates,  explo.-ives,  shale  and  coal-tar  products,  manures, 
seaweed  products,  borax,  and  wood  distillation,  there 
are  several  smaller  industries ;  hut  one  notes  with  dis- 
appointment the  almost  entire  absence  of  the  manufacture 
of  organic  products,  by  this  1  mean  aniline  colours,  alizarin 
or  those  pharmaceutical  preparations  which  are  so  much 
imported.  This  is  specially  to  be  legretted,  as  there  is  here  sa 
much  of  the  raw  material  produced  and  so  much  of  the 
finished  articles  consumed.  It  is  to  be  hoped  that  some 
means  may  be  found  and  adopted  to  remove  the  disgrace 
which  at  present  han^s  over  our  heads. 


I 


Nov.3o,i8»3.]       THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


913 


Sciirnal  anb  Jlateut*  iliterature* 


Class.  Piiifo 

I. — Ocncral  Plant,  Apparatus,  and  Machinery '.ii:; 

II. — Fuel,  Ga^',  and  LiKht    <il5 

III.— De^truclivn  1  )i!>tilli',t ion,  Tur  Products,  Ac Ills 

IV. — Colouring  Matters  and  Dyes   il2() 

v.— Textiles  :  Cot  ton.  Wool,  Silk,  &e '.»2;i 

VI.— Uycintr,   Calico   I'rintin)?,    Paper    Staining,   and 

Uleachintr !i)  t 

VII.— Acids,  Alkalis,  and  Salts ii25 

VIII.— Glass,  Pottery,  and  Earthenware ,.,..  ii2<i 

IX.— BuildiiiK  Materials,  Clays,  Mortars  and  Cements. .  !I27 

X.— MftallurKy ii^y 

XI. — Eloctro-Clieniistry  and  Klectro-Motallurfry   '.i;52 

XII. — Fats,  Oils,  and  Soap  Mat.ufaeturo !i.J5 

XI]  I.— Paints,     Piijnicnts,     Varnishes,     Rosins,     India- 

llubbcr,  &c !i;!(; 

XIV.— Tanning,  Leather,  Glue,  and  Size !i;j7 

XV.— Manures,  &c !i;i:( 

<  XVI.— Suirar,  Starch,  Gum,  &c ;iKt 

XVII. — Brewing,  Wines,  Spu'its,  Ac yio 

XVIII. — Chemistry   of    Foods,   Sanitary   Chsmistry,    and 

Disinfectants !i|/> 

XIX.— Paper,  l-astcboard,  kc ii  tc, 

XX. — Pine  (^Miemicals.  Alkaloids,  Essences,  and  Extracts  uu; 

XXI. — Photojrra))liic  Jfai crials  and  Processes 0  is 

XXII. — Explosives.  Matches,  &c uiu 

XXIII. — Analytical  Chemistry !i  U» 


I -GENERAL  PLANT.  APPARATUS.  AND 
MACHINERY. 

PATENTS. 

A  Method  and  Apparatus  for  Drying  Colour  Paste  and 
other  Strongly  Aqueous  Materials.  E.  Passburg, 
Moscow,  Russia.     Eng.  Pat.  fi326,  April  12,  1884. 

The  invention  has  reference  to  a  method  and  apparatus 
for  drying  colour  paste  and  other  sironglj'  aqueous  and 
semi-liquid  bodies  or  materials  in  vacuo  by  introducing  into 
the  vacuum  apparatus  a  heat  reservoir  containing  stored 
heat  more  than  sufficient  for  the  total  evaporation  of  the 
water  contained  in  the  bodies.  The  semi-liquid  material  is 
spread  on  trays  or  pans,  which  are  alternated  with  trays  of 
strongly  heated  sand  or  other  convenient  material,  the 
whole  being  fitted  in  a  carriage,  which  is  then  wheeled  into 
a  cylindrical  steam-jacketed  vacuum  apparatus.  The  air 
pump  is  now  put  into  action  and  evaporation  commence.- 
The  material  keeps  below  a  temperature  of  about  50°  C, 
and  by  the  time  it  is  dried  the  sand  trays  have  lost  most 
of  their  heat ;  the  material  is  then  removed  and  a  fresh 
quantity  inserted  in  the  cylinder.  An  oven  for  heating  the 
sand  trays,  provided  with  rails  for  the  carriage  supporting 
the  heat  reservoirs,  is  described  and  illustrated. — E.  G.  C. 


Improvements  in  Machines  or  Apparatus  for  Grinding  oi' 
Reducing  Phosphates,  Hones,  or  other  Substances. 
J.  U.  As'kham,  Sheffield.  Eng.  Pat.  15,924,  September  5, 
1892. 

Figures  1  and  2  show  one  form  of  the  machine  in 
sectional  end  and  side  elevation  respectively.  A  number 
of  cutter  arms  C,  provided  with  cutters  E',  revolve  within  a 
casing  A^  the  latter  having  a  number  of  teeth  E  carried 
upon  an  internal  ring  B.  The  material  to  be  treated  is  fed 
in  through  the  opening  a,  and  is  broken  up  by  the  beater 
arms  C,  being  also  thrown  against  the  periphery"  of  the 
ring  B  by  centrifugal  action.  The  cutters  E,  E^,  then  come 
into  action,  reducing  the  material  by  a  grinding,  cutting, 
shearing,  or  shredding  process  until  the  required  fineness  is 
obtained.  The  material  escapes  by  means  of  the  side 
outlets  b,  b.2,  furnished  with  grids  or  screens  c,  of  a  mesh 
suited  to  the  fineness  of  the  material  required.     The  driving 


•  Any  of  these  sj)ecifications  may  be  obtained  by  post  by  remitting 
8d.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


Centrifugal  Grinding  Machine. 

shaft  is  carried  on  suitable  pedestal  bearings  H,  and  driven 
by  means  of  the  pulley  K.  Modified  forms  of  cutters  are 
shown  and  described. — E.  G.  C. 
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An  Appliance  for  making  Infusions  or  J£xtracls  q/ 
Vegetable  or  other  Matters.  F.  T.  Bond,  Gloucester. 
Eng.  Pat.  18,325,  October  13,  1892. 

The  material  to  be  infused  is  placed  in  a  tube  provided 
with  a  perforated  bottom  and  closed  at  its  upper  end  by  a 
stopper.  The  tube  is  then  immersed  in  the  liquid  to  be 
used  for  making  tbe  infusion.  By  furnishing  the  upper 
ead  of  the  tube  with  a  piston  or  an  elastic  capsule,  the 
infusing  liquid  can  be  drawn  backwards  and  forwards 
through  the  material  contained  in  the  tube  to  promote  the 
infusing  process. — E.  G.  C. 


Filtering  Machinery.   J.  M.  Smales,  Leavesden.    Eng.  Pat. 
20,027,  November  7,  1892. 

The  object  of  the  inventor  is  to  produce  a  number  of 
portable  filtering  units  immersed  in  the  water  to  be  filtered, 
and  arranged  for  easy  removal  for  the  purpose  of  cleaning 
and  subsequent  re- insertion  in  regular  succession. 

The  illustrations  will  give  a  general  idea  of  the  arrange- 
ment. The  filtering  body  is  composed  of  the  filtering 
substance  A,  surrounding  a  perforated  pipe  F,  resting  with 
its  ends  on  rollers  or  wheels  C,  which  run  on  rails  E  placed 
along  the  bottom  of  the  filtering  tank.  The  ends  of  the 
tank  are  sloping  and  the  rails  are  laid  up  the  inclines  and 
along  the  upper  floor  level.     Oufside  the  tank  and  along 


Fitr.  1. 


Fig.  3. 


m 


JV 


FiLTEKIXG    MaCHINEKY. 


its  full  length  is  placed  a  trough  H  containing  the  filtered 
water  M  at  a  lower  level  than  the  unfiltered  water  L  within 
the  tank,  into  which  dip  the  long  arms  of  siphon  pipes  G, 
the  shorter  arms  of  which  are  joined  each  to  one  of  the 
perforated  pipes  F.  The  action  of  the  siphon  can  be 
started  by  aspirating  through  the  taps  I,  and  it  will  then 
continue  to  deliver  the  filtered  water  into  the  trough  H 
until  the  action  is  intenupted  by  the  filtering  body  being 
pulled  or  pushed  up  the  incline  at  one  end  of  the  tank.  At 
the  same  time  newly  prepared  units  are  brought  down  the 
incline  at  the  other  end  of  the  tank,  whereby  the  continuous 
working  of  the  apparatus  is  secured. — B. 

Improvements  in  or  relating  to   Apparatus  for  Filtering 

Sewage  Sludge  and  other  Substances.     J.  B.  Alliott  and 

J.    M.    C.    Paton,     Nottingham.       Eng.    Pat.    '20,118, 

November  8,  1892. 

This  invention  relates  to  apparatus  called  filtei'-presses  of 

the  kind  in  wb'ch   the  head  of   the  press  is  brought  tightly 

against  the  plates  by  means  of  hydraulic  pressure  exerted 


through  an  accumulator.  To  prevent  sludge  from  being 
lost  on  account  of  the  head  being  released  through  any 
break  in  the  hvdraulic  connection  between  it  and  the 
accunmlator,  the  sludge  supply  valve  is  automatically 
closed  bv  a  stopping  device  fixed  to  the  accumulator, 
which  coincs  into  action  as  the  accumulator  ram  nears  its 
lowest  position.  Or  a  double-piston  sludge  valve  may  be 
used,  arranged  for  the  pressure  in  the  sludge  pipes  tending 
to  close  it,  but  kept  open  by  the  greater  opposing  pressure 
in  the  accumulator  pipes.  In  the  case  of  the  latter  pres- 
sure being  removed  by  the  bursting  of  a  pipe  or  in  any 
other  way,  the  valve  will  immediately  shut  and  cut  off 
the  supply  of  sludge. — B. 

Improvements  in  Apparatus  for  Filtering  Water,  especially 

applicable  for  Filtering  Feed-  Water  for  Steam  Generators. 

D.  A.  Rankine,  Liverpool.    Eng.  Pat.  20,494,  November  12 , 

1892. 

This  filter  consists  of  a  perforated  metal  cylinder,  closed  at 

o  le  end  and  open  at   the  other,  covered  with   a  sheet  of 
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liltcrinp  material  and  inserted  in  a  casinfj  in  such  a  way 
as  to  allow  the  filtered  water  to  percolate  to  the  inside  and 
to  reach  the  outlet  passable  hy  the  open  end  of  the  eylindei. 
On  release  of  a  man  hole  cover  the  cj  linder  with  the  filter- 


mg  material  can  he  removed  hy  unscrewing  the  central 
spindle,  which  aho  carries  a  safety-valve  for  preventinj^ 
the  collapse  of  tic  thin  metal  cylinder  through  over- 
pressure.    A  hy-prcss   valve  hetween  the   inlet  and  outlet 


W:^ 
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passages  enables  the  filter  to  be    put  out  of  use  without 
interrupting  the  supply  of  unfiltered  water. 

The  general  construction  is  indicated  in  the  accompanying 
drawing. — B. 


Improvempnts  in  or  connected  icith  Evaporating  or  Concen- 
trating Apparatus.  F.  W.  Scott  and  F.  \V.  Scott,  jun., 
both  of  Loudon,  and  E.  G.  Scott,  Liverpool.  Eng.  Pat. 
20,.595,  November  14.  1892. 

The  object  of  the  present  specification,  is  to  claim  in 
connection  vriih  Eng.  Pat.  6478  of  1892  (this  Journal,  189.3, 
347),  the  combination  with  the  discharge  valve  as  described 
and  figured,  loc.  cit.,  for  effecting  the  continuous  removal 
of  the  substances  deposited  in  a  vacuum  evaporating  or 
concentrating  apparatus,  means  for  exhausting  the  air  from 
the  recesses  or  troughs  of  the  discharge  valve,  with  the 
arrangement  of  mechanism  therefor. — E.  G.  C. 


Improvements  in  Funnels  for  Filtering  Liquids.  H.  Krocker, 
Berlin,  Germany.     Eng.  Pat.  15,058,  August  5,  1893. 

The  filtering  funnel  is  provided  with  a  series  of  ribs  upon  it 
interior,  so  arranged  as  to  form  sinuous  channels  and 
thereby  prevent  the  adhesion  of  the  filtering  paper  to  the 
funnel.  At  the  junction  of  the  truncated  part  with  the 
cylindrical  neck  of  the  vessel,  external  ribs  are  formed,  to 
allow  air  to  enter  the  vessel  receiving  the  funnel  neck. 

— E.  G.  C. 

Improvements    in  Filters.       H.  Koch.     Halle    a/d    Saale, 
Germany.     Eng.  Pat.  15,831,  August  21,  1893. 

The  inventor  prepares  a  filtering  material  by  granulating 
quenched  coke  which  has  been  thoroughly  dried.  He  then 
melts,  down  three  parts  of  caustic  alkali,  or  of  a  carbonate  of 
an  alkali,  and  stirs  into  it  two  parts  of  the  powdered  coke. 
After  cooling,  the  mass  is  again  powdered,  the  alkali  washed 
out  with  hot  water  and  diluted  hydrochloric  acid,  and,  after 


repeated  washing  until  the  reaction  becomes  neutral,  is 
finally  dried  fcr  use  in  the  filter.  The  filter  is  composed  of 
two  or  more  concentric  cylinders,  the  annular  spaces 
between  them  being  filled  with  the  described  powder.  The 
nnfiltered  water  is  admitted  first  to  the  inner  cylinder  and 
passes  in  alternate  directions  through  any  nuinber  of  the 
annular  spaces  formed,  finally  issuing  in  a  purified  state 
from  the  outer  annulus. — B. 


II -FUEL.  GAS.  AND  LIGHT. 

The  so-caVed  Alter  Light.  Polis.  Chem.  Zeit.  1893,  C12. 
The  author  has  instituted  a  series  of  experiments  with  tLc 
Auer  hoods,  and  confirms  Auer's  a«sertion  that  it  is  possible 
to  impart  to  the  Auer  light  any  desired  tint,  from  the  purest 
white  to  the  intense  yellow  of  incandescent  electric  ligtit,  by 
the  use  of  various  oxides  of  the  rare  metals.  He  further 
finis  that  the  life  of  the  hoods  lately  brought  into  the 
market  has  increased  considerably,  and  that  the  decrease  of 
light  amounts  to  only  12 — 15  per  cent,  after  500  hours'  use. 
As  to  the  heat  developed  by  an  Auer  burner,  it  is  said  to 
constitute  only  one-fifth  of  that  developed  by  a  fish-tail 
burner.  Finally,  a  set  of  experiments  proved  that  the 
"  Auer-mass,"  with  which  the  hoods  are  impregnated,  is 
non-volatile. — J.  L. 


PATENTS. 


Improvements  in  and  appertaining  to  Gas  Producers. 
W.  S.  Sutherland,  Birmingham.  Fng.  Pat.  21,028, 
November  19,  1892. 

This   apparatus   is   for   supplying   the   steam  required   in 
making  water-gas,   and  replaces  the  steam  boiler  usually 
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used.     It  consists  of  a  rectangular  chamber  lined  with  fire- 
brick,  and   litted   with  a    series  of  trays  B      F  is  a  port 


connecting  the  apparatus  with  the  regenerator  of  the  plant 
E,  and  D  is  a  dib-charge  valve. 


Improvkd  Steam  Gexeka.tor  for  Gas  Producer. 


During  the  process  of  "blowing  up,"  the  hot  gases 
leaving  E  pass  along  the  zigzag  passage  formed  hy  the 
shelves  B,  and  out  through  D,  by  which  the  interior  of  the 
apparatus  becomes  highly  heated.  When  the  blowing  up 
is  finished  D  is  closed  and  water  fed  on  to  the  top  tray,  or 
on  to  all  of  them,  through  the  inlet  pipes  C.  The  water 
spreads  out  over  the  trays,  and,  trickling  down  from  one  to 
another,  becomes  converted  into  steam,  which  passes  out 
through  the  port  F  into  the  regenerator,  where  it  becomes 
highly  heated,  and  then  into  the  producer.— R.  B.  P. 


Improvements  in  Means  for  Increasing  the  Ilhiminuting 
Power  of  Lamp  Flames.  G.  Moss,  Birmingham.  Eng. 
Pat.  22,780,  December  12,  1802. 

The  use  of  a  specially-shaped  piece  of  sheet  metal  fitting 
over  the  lamp  flame,  wltich  is  thereby  increased  in  size  and 
intensity,  is  claimed. — K.  B.  P. 


Improved  Process  for  Reducing  Crude  Feat  into  a 
Marketable  Form.  A.  J.  15oult,  London.  From  A.  A, 
Dickson,  Cote  St.  Autoine,  Canada.  Eng.  Pat.  10,612, 
May  30,  1893. 

The  peat  as  it  comes  from  the  bog  has  first  all  slicks  and 
other  obstacles  removed  from  it  and  is  then  placed  in  the 
hopper    A.     From   A   it    passes    through    the    squeezing 


cylinders  B,  which  express  from  it  most  of  the  water  it 
contains.  The  two  lower  cylinders  are  hollow,  the  shells 
of  them  being  of  perforated  wood  or  metal  covered  with  a 
heavy  coating  of  felt ;  C  is  a  bridge-piece  which  serves  to 
convey  the  peat  after  it  has  passed  one  of  the  lower 
cylinders,  under  the  other.  All  three  cjdinders  are  geared 
together.  N  N  ere  rollers  which,  by  pressing  against  the  felt 
coverings  of  B,  expel  most  of  the  water  they  have  absorbed. 
From  the  squeezing  cylinders  the  partially  dried  peat  goes 
to  the  "  tempering  chamber  "  D,  or  if  dry  enough  it  may 
be  immediately  pressed  into  fuel.  D  has  preferably  the 
form  of  a  hollow  cylinder  and  is  rotated  by  suitable  gearing. 
It  is  about  25  feet  long,  and  has  a  number  of  ledges,  E,  on 
the  inside,  to  assist  the  turning  over  of  the  material  passing 
through  it.  It  is  slightly  inclined  so  that  the  material  fed 
in  at  the  inlet  travels  along  to  the  outlet  by'  gravitation. 

Passing  along  D  is  a  perforated  tube  F,  through  which 
dry  air,  preferably  heated,  is  forced  by  means  of  a 
fan.  If  found  necessary  the  tempering  process  in  D  may 
be  assisted  by  the  application  of  heat  externallj'.  The 
comparatively  dry,  but  still  fibrous  peat  then  gees  to  the 
drying  chamber,  Fig.  2. 

This  consists  of  a  series  of  concentric  truncated  hollow 
j  cones  I  J  arranged  alternateh\  so  that  the  peat  fed  into 
the  smaller  end  of  the  central  coue  gradualh'  travels  to 
the  larger  end,  where  it  falls  through  suitable  openings 
into  the  next  cone,  and  travelling  backwards  and  forwards 
through  successive  cones,  finally  leaves  the  outer  cone 
sufficiently  dry  for  pressing  into  fuel  blocks  of  suitable  form 
by  the  press,  shown  to  the  right  of  the  figure,  the  con- 
struction of  which  is  also  descnbed.  The  drying  chamber 
is  heated  in  the  manner  illustrated. 
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Improvements  in  Apparatus  for  the  Manufacture  of  Gas. 
H.  H.  Lake,  London.  From  A.  C.  Humphreys,  Phila- 
delphia, U.S.A.     Eng.  Pat.  13,482,  July  11,  1893. 

Thesp:  improvements  relate  to  the  "  Lowe  "  apparatus  and 
methods  of  gas  manufacture,  and  are  described  as  consisting 
in  making  the  use  of  soft,  or  bituminous  coals  and  the 
heavy  oils,  of  which  '•  Lima  "  oil  is  a  type,  practicable,  in 
place  of  the  anthracite  coal  and  light  oils  hitherto  used. 

According  to  the  claims  of  the  inventor,  they  consist 
essentially  in  economically  generating  high  temperatures  by 
reducing  the  waste  heat  to  a  minimum,  and  in  treating 
the  oils  so  that  the  solid  residues  from  them  are  as  small 
as  possible,  and  their  liability  to  impt^ir  the  surfaces 
for  superheating  the  steam  greatly  reduced,  whereby 
a  highly  favourable  degree  of  steam  superheating,  of 
carbureiting,  and  of  fixing  duty  is  accomplished  at  each 
run  of  the  apparatus.  The  carburettor  is  heated  by  divert- 
ing a  portion  of  the  products  of  combustion  from  the 
superheater  and  gas-fixing  chambers,  leaving  the  main 
portion  to  pass  through  them,  as  much  higher  temperatures 
should  be  used  therein  than  are  necessary  in  the  carburettor. 
The  heavy  oils,  before  thev"  are  injected  into  the  carburettor, 
are  heated  by  the  outgoing  gas  as  it  leaves  the  fixer.  This 
causes  a  cooling  of  the  gas  and  thereby  reduces  the  cost 
of  scrubbing  and  condensing.  In  order  to  obtain  a  desirable 
combustion  of  gaseous  matter  in  the  steam  superheater  and 
in  the  carburettor  during  the  heating  up,  an  air  blast, 
heated  bj-  such  products  of  combustion  as  leave  the  steam 
superheater  and  carburettor,  is  used.  The  plant  for  carry- 
ing out  the  process  is  described  and  illustrated  with  eleven 
figures. -R.  B.  P. 


Improvements  in  Apparatus  for  the  Manufacture  of  Gas. 

S.  W.  Van  Syckel,  Newark,  Xew  Jersey,  L'.S.A.     Eng. 

Pat.  15,174,  August  8,  1893. 
This  invention  relates  more  particularly  to  the  manufacture 
of  Eras  from  oil  and  steam. 


Fig.  1  shows  a  cross  section  through  the  apparatus,  and 
its  accessory  scrubber  and  exhauster  :  Fig.  2,  a  longitudinal 
section  through  the  generator ;  and  Fig.  3,  a  section  through 
the  injector-burner. 

The  apparatus  consists  of  three  parts.  First,  the 
chamber  at  the  bottom  formed  by  the  arch  8,  and  containin"- 
the  checker-work  10,  its  front  end  being  fitted  with  a  door 
giving  access  to  the  interior.  On  each  side  of  this  door  is 
an  injector -burner  40.  At  the  opposite  end  to  the  door 
the  chamber  is  in  connection  with  the  second  part  of  the 
apparatus,  namely,  the  fixing  chamber;  this  consists  of 
four  layers  of  multiple  flues  17,  alternately  connected  at 
opposite  ends  by  the  cross  flues  11,  12,  13,  and  14,  thus 
forming  a  number  of  zigzag  tiues  parallel  to  each  other  in 
a  vertical  plane.  The  third  part  consists  of  the  superheater 
1-3,  also  composed  of  a  set  of  multiple  flues  connected  at 
one  end  by  the  flue  14  and  at  the  other  by  the  flue  19.  Out 
of  the  latter  pass  the  chimney  20,  which  is  fitted  with  a  valve 
21,  and  the  gas  exit  24,  which  is  also  fitted  with  a  valve, 
and  passes  to  the  scrubber;  29  is  an  exhauster  actuated  by 
the  steam  jet  32. 

The  working  of  the  plant  is  as  folio  a-s.  The  chimney  valve- 
being  open  and  the  valve  in  the  gas  exit  shut,  a  small 
fire  is  lighted  in  the  bottom  chamber,  the  injector-burner 
started  (the  steam  operating  this  on  its  way  to  the  injector- 
burner  is  highly  heated  whilst  passing  through  the  pipe 
43,  built  into  the  walls),  and  the  jet  of  oil-spray  and  steam 
ignites,  producing  an  intense  heat.  The  air  supply  is 
regulated  by  opening  more  or  less  the  door  of  the  chamber. 
The  checker-work  10  becomes  highly  heated,  and  the 
walls  of  the  various  flues  take  up  the  heat  from  the  products 
of  combustion  as  they  pass  up  to  the  chimney  20.  When  a 
sufficiently  high  temperature  has  been  reached,  the  injector- 
burner  is  shut  off,  the  valve  21  and  the  door  of  the  chamber 
shut,  the  valve  in  the  gas  exit  pipe  24  opened,  and  the 
exhauster  started.  The  injector-burner  is  then  re-started, 
and  the  mixed  jet  of  oil  and  steam  from  it,  striking  the 
highly  heated  checker- work  10,  decomposes  into  gas, 
which,  passing  up  through  the  flues   17  and  15,  becomes 
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fixed  and  combined  into  permanent  gas,  and  then  passes 
through  the  scrubber.  The  inventor  principally  claims  "  a 
gas   generator,    provided   at  its   base   with    a   combustion 


chamber  having  a  filling  cf  refractory  material ;  a  series  of 
superposed  sets  of  horizontal  multiple  flues  communicating 
with   the  combustion  chambers,   the  members  of  each  set 


ris.  1. 


29 -i 


Improved  ArpARAXus  for  the  Manufacture  of  Gas. 


Fig.  2. 


k^-^^^\-4^.vN\xH:4$$;^M\^^vs^^^ 


being  arrargcd  side  by  side,  and  opening  at  their  ends  into 
a  cross-flue,  in  turn  communicating  with  the  proximate  ends 
of  the   Ecxt    succeeding  c^t  ;  a   snpcrhcatcr  corrposed  of  a 


set  of  multiple  flues  separated  from  eacA  other  by  fire-brick 
walls  of  varying  heights,  surmounted  by  an  arch,  and  oil 
and  steam  supply  pipes  entering  the  combustion  chamber 
as  described." — R.  B.  P. 


III.-DESTRUCTIYE  DISTILLATION.  TAE 
PRODUCTS.  Etc. 

Adipic  Ketone  from  Wood  Oils.  W,  Hentzschel.    Annalen, 

275  (2  and  3),  318—322. 
CuAiSEN  in  1875  (15er.  8,  1258)  obtained  a  ketone-like  bod}', 
approximately  of  the  composition  of  adipic  ketone,  from  the 
latter  oils,  which  pass  over  on  rectifying  crude  wood  spirit. 
This  oily  substance  boiled  at  from  129^ — 131^  C. 

Pinner  in  1882  (Ber.  15,  594)  obtained  confirmative 
evidence  of  the  presence  of  this  ketone.  Both  these 
investigators  considered  this  body  identical  with  that  first 
prepared  by  Kane  (Pogg.  Ann.  44,  494)  by  the  destructive 
distillation  of  acetates,  and  which  appeared  to  boil  at  120'  C, 
and  to  possess  the  formula  CioHj^O.  The  same  identity  was 
considered  to  hold  good  as  regards  the  substence  also 
obtained  by  Heintz  by  the  dry  distillation  of  two  parts  of  lead 
acetate  with  one  of  quicklime,  and  termed  ''  Dumasin."  To 
it  was  ascribed  the  formula  CoHmO  (Pogg.  Ann.  68,  277). 
Fittigin  1859  (Annalen,  HO,  21)  also  isolated  the  so-called 
"  Dumasin  "  from  the  portions  of  crude  acetone  which  distil 
between  120^  and  125^  C,  and  he  ascribed  to  it  the  formula 
CglTioO.  The  author  has  isolated  the  product,  hitherto  and 
in  the  hands  of  previous  chemists,  more  or  less  impure.  He 
found  it  actually  to  consist  of  the  adipic  ketone  mixed  with 
a  small  quantity  of  succinyl  ketone. 

The  crude  oils  contained  considerable  quantities  of 
pyridine. — W.  S. 
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Ncicli/'discootrcd    Coiisliluenl.s  of    Woud  Oil.     K.    Looft. 

Ariimlcn,  275  {'-i  ai"!  -i).  3(;(;— :{82. 
KuAKMKK  atul  (Jrod/.ki  (Her.  7,  1192,  and  9,  1921)  dis- 
covered ill  the  lower  builiiifr  friuiioiis  of  wood  oil,  besides 
acetone,  methyl  acetate  and  the  allyl  alcohol  discovered 
by  Arouheim  (Her.  7,  l'"i81),  also  ethyl  aldehyde,  dimethyl- 
acetal,  methyl  ethyl  ketone,  and  acetone  condensation 
products.  The  hen/ene  hoinolo^nes  first  isolateil  by 
Cahours  (Annalen,  76,  286),  according  to  the  first-named 
investigators,  are  not  ori<,'inally  present  as  such,  but  have 
arisen  through  tiie  action  of  the  concentrated  sulphuric  acid 
employed,  upon  as  yet  unknown  constituents.  As  alreaily 
shown  (see  i)reeeding  abstract),  the  fractions  distilling  above 
100°  C.  contain  adii)ic  ketone  or  ketopentamethene. 

A  quantity  of  the  higher  boiling  oils  (i.e.,  boiling  above 
100°  C.),  after  separation  from  adipic  ketone,  effected  by 
repeated  treatment  with  sodium  bisulphite  and  filtration 
from  the  crysta'.line  bisulphite  compound  formed,  Avas  now 
taken  and  carefully  fractionated  neaily  100  times. 

Fractious  weri  obtained  as  follows  :- — 


Fractions. 

Distilhnt? 

Points. 


Course  of  Fnictionation.'   Constitiients  Discovered. 


10(1' 
114°- 
lUi'- 

117'- 
]2U°- 
129'- 
131° 
140°- 


-14(1'  C. 
-116°  C. 
-117'  C. 

-120'  C. 
-129'  C. 
-131°  C. 
-140°  C. 
-141°  C. 


Gradually  diminishing 

qnant  ity. 
Increasing  quantity. ..  : 

I^irge  fraction  of  very 
constant  boiling  point. 


Smaller  fraction 


Increased  fraction  .... 

A  principal  fraction. . . 

First  decreasing,  then 

again  increasing. 
A  principal  fraction. . . 


Continued  fractional  distillation  gave  a  small  quantity 
between  145°  C.  and  152°  C,  the  chief  quantity  coming  over 
at  158' C,  and  containing  a  ketono-like  substance,  refusing, 
strange  to  say,  to  allow  of  any  separation  by  means  of  the 
bisulphite  reaction. 

It  was  successfully  isolated  by  treatment  of  the  oil  boiling 
at  158°  C,  solution  in  alcohol  along  with  hjdroxylamine 
hydrochloride,  and  then  slow  addition  of  concentrated  sodium 
carbonate  solution.  The  oxime  then  separates  out.  By 
treatment  of  the  latter  with  15  percent,  hydrochloric  acid 
solution,  it  was  decomposed  and  the  ketone  recovered. 

It  was  found  to  be  the  a-methyl-^-ketopeatamethenylene — 

CO 


CHo 
CH., 


\/ 


C.CH, 
CH 


Continuing  the  results  of  the  higher  fractionation  ;  above 
160°  C.  and  up  to  :500°,  very  little  passed  over.  At  about 
300°  C.  a  considerable  quantity  distilled  over,  but  was  not 
further  examined. 

The  sodium  salt  of  the  sulphonic  acid  of  a  still  unknown 
and  apparently  complex  body  of  ketone-like  character,  was 
prepared  from  the  crude  ketone  from  the  fraction  boiling 
between  160° — 180°  C.  This  is  to  be  examined,  and  further 
researches  to  be  made,  when  a  larger  quantity  of  raw 
material  is  obtained. — W.  S. 


Tlie  Coefficients  of  E.rpansion  of  the  Hit/her  Distillates 
and  Besidues  of  I'etroleum.  Holde.  Mitth.  Konigl. 
Tech.  Versuchs.  1893,  45—68. 

The  chief  conclusions  drawn  from  this  voluminous  paper 

and  its  lengthy  tables  are  the  following: — 

The  heavy    viscous   products  oj   distillation  or  residues 

from  crude  petroleum  of  differcxit  origins,  possessing  a  specific 

gravity  of  at  least  0-908,  do  not  show  any  marked  difference 


Contains  chiefly  pyridine, 
methylated  pyridines, 
and  probably  an  unsatu- 
rated alcohol. 


Chiefly  consists  of  iso-amyl 
alcohol. 


in  their  expansions  between  +  20°  C.  and  78°  C.  Their 
coetticieiit  of  expansion  varies  from  0-00070  to  0-00072. 
Tiiose  oils  holding  solid  paraflia  suspended  at  temperatures 
below  +  20  C.  (as  German  oils)  have  a  higher  coefficient 
of  expansion  between  12°  C  and  20' C,  viz.,  0-0007.'>  to 
0- 00081,  owing  to  the  melting  of  the  solid  particles. 

The  heavy  litjiiid  products  of  distillation  of  specific 
gravities  below  0*905  at  -f-  15°  C.  possess  a  higher  coefficient 
of  expansion  between  20°  C.  and  78°  C,  viz.,  0-00072  to 
0- 00076.  The  American  and  Scotch  oils  belong  to  this 
class. 

As  to  the  completely  fluid  luhricatiny  oils,  their  coefficients 
of  expansion  rise  gradually  in  proportion  to  the  increase  of 
temperature. 

The  coefficients  of  expansion  of  the  oils  of  various  origin 
do  not  show,  therefore,  such  differences  as  to  point  to 
different  chemical  composition. —  J.  L. 


The  Oil-Shale  Industry  in  France  and  in  Scotland. 
G.  Chesneau.  Annales  des  Mines,  3,1893,617;  Proc. 
Inst.  Civil  Kng.  1893  [4],  53—57. 

Thk  author  was  commissioned  by  the  Minister  of  Commerce 
to  study,  in  France  and  abroad,  the  condition  of  the  mineral 
oil  industry;  and,  in  February  1892,  he  investigated  the 
manufacture  of  shale-oil  in  F^rancc  and  in  Englau(ii,  making 
special  inquiry  how  it  was  that  an  industry,  so  precarious  in 
his  own  country,  had  made  considerable  advance  in 
England  without  the  advantage  of  protective  duties. 

In  this  report  of  his  investigations,  the  author  deals  first 
with  the  oil  industry  of  Autun  and  of  IJuxieres-les-Mines 
(in  Allier),  where  the  principal  and  only  important  deposits 
of  bituminous  shales  in  France  occur,  remarking  in  passing 
that,  of  210,000  tons  of  shale  produced  in  that  country 
during  the  year  1890,  the  basins  of  Autun  and  Buxieres 
contributed  respectively  156,000  and  51,000  tons.  After  a 
brief  geological  account  of  these  two  deposits,  the  methods 
of  distilling  the  shales  and  of  rectifying  the  crude  oils  are 
described.  The  products  of  the  distillation  of  35  "31 6  cubic 
feet  (1  cubic  metre)  of  crushed  shale,  weighing  from  1  to  1|- 
tons,  are  stated  to  be  as  follows  : — 

Crude  oil,  density  0-890  toO-902  ....      9-90  to  12-70  gallons. 

Ammouiacal  liquor ll'Oi)  „  13'20       „ 

Gas S47-581  cubic  feet, 

the  Autun  shales  yielding  less  than  those  of  Huxieres. 

The  machinery  and  methods  employed  at  the  refining 
works  at  Plamores  (Buxieres)  and  of  those  of  the  Societe 
Lyonnaise  at  Saint-Leger  (Autun)  are  described  in  some 
detail,  the  author  concluding  this  section  with  a  considera- 
tion of  the  cost  of  production  and  the  profits  accruing. 
Assuming  that  the  cost  of  22  gallons  (1  hectolitre)'of  crude 
oil  is  85.,  that  the  cost  of  refining  this  quantity,  together 
with  general  expenses,  amounts  to  'Is.  3d.,  and  taking  the 
mean  selling  prices  of  the  different  commercial  oils  as  a 
basis  of  calculation,  he  finds  that  there  is  a  net  profit  to  the 
refiners  of  2s.  S^d.  on  the  22  gallons  of  crude  oil,  or,  per 
gallon,  about  Hrf. ;  while,  taking  the  lowest  selling  prices, 
the  profit  amounts  to  only  id.  per  gallon  of  crude  oil. 

The  author  then  passec  on  to  the  Scottish  industry,  which 
produces  annually,  in  round  numbers,  52,000,000  gallons  of 
crude  oil  from  2,000,000  tons  of  shale.  The  deposits  occur 
in  the  counties  of  Mid  and  West  Lothian,  and  consist  of 
beds  of  boghead — now  nearh'  exhausted — and  of  bituminous 
shales,  the  latter  occurring  in  four  seams,  of  which,  how- 
ever, only  one  is  usually  exploited  in  each  shaft.  These 
bituminous  shales  arc  much  richer  in  oil  than  those  of 
Autun,  yielding  on  an  average  27  gallons  of  oil  per  ton,  as 
against  only  11  gallons  obtained  from  the  French  .shales. 
Further,  the  F'rench  crude  oil  contains  only  from  2  to  3  per 
cent,  of  paraffin,  while  that  of  Scotland  yields  12  per  cent.; 
besides  which  the  distillation  of  Scottish  shale  furnishes  a 
considerable  quantity  of  ammonia,  which,  transformed,  into 
sulphate,  constitutes  two-thirds  of  the  value  of  the  com- 
mercial products  of  the  shale. 

Notwithstanding  the  richness  of  these  shales,  the  compe- 
tition of  American  petroleum  and  paraffin,  not  burdened 
with  import  duties,  has  nearly  ruined  the  Scottish  industry. 
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which,  after  enjoying  remarkable  prosperity  between  1875 
;ind  1885,  has  since  I'apidly  declined.  It  has  only  succeeded 
ill  its  struggle  with  American  produce  by  continual  perfect- 
ing of  its  methods  of  treatment,  notably  with  a  A'iew  to 
increasing  the  output  of  sulphate  of  ammonia — a  product 
which  has  practically  saved  the  Scottish  oil  and  paraffin 
industry  from  collapse. 

The  author  shows,  ia  a  striking  way,  how  the  Scottish 
shale  industry  has  suffered  from  American  and  Eussiaa 
imports,  by  comparing  to-day's  selling  prices  with  those  of 
•_>0  years  ago  : — -A  gallon  of  lamp  oil,  which  was  then 
Worth,  on  an  average,  Is.  5rf.,  now  realises  only  o^d.  ;  refined 
paraffin  and  crude  paraffin,  which  was  then  worth  lOd.  and 
5d.  per  lb.  respectively,  are  now  sold  for  as  little  as  5d.  and 
2irf. ;  heavy  oil  and  sulphate  of  ammonia,  which  were  sold 
for  20/.  per  ton,  are  now  worth  5/.  and  10/.  per  ton  respec- 
tively. All  the  prices  have  thus  fallen  one-h;ilf,  and  some 
as  much  as  two-thirds.  By  incessant  improvements  the 
cost  of  production  has  been  reduced  to  such  a  point  that  the 
gallon  of  oil  which  20  years  ago  cost  12-63i.  to  produce 
now  costs  only  4  •  44d.  This  figure  is,  nevertheless,  higher 
than  the  selling  price  ;  and  it  is  only  the  increased  produc- 
tion of  paraffin  and  sulphate  of  ammonii  that  has  allowed 
the  Scottish  industry  to  exist. 

The  author  describes  the  methods  of  mining  the  Scottish 
shales  and  of  distilling  them  for  crude  oil,  notmg,  under  the 
latter  head,  that  the  average  produce  amounts  to  27  gallons 
of  crude  oil  per  ton  of  shale,  while  the  cost  of  distillation 
(,not  including  general  expenses)  averages  2s.  9d.  per  ton, 
which,  added  to  the  cost  of  the  shale,  namely,  5s.  6d., 
makes  the  cost  of  production  of  27  gallons  of  crude  oil 
8s.  3d.,  or  of  one  gallon,  3-66cf.  The  methods  of  rectifying 
the  crude  oil,  of  separating  the  paraffin,  and  of  producing 
sulphate  of  ammonia  are  then  described,  the  author  showing 
that  the  cost  of  the  complete  treatment  of  a  ton  of  shale 
amounts  to  12s.  7d.,  the  average  selling  price  of  the  products 
10  13s.  7}d.  per  ton  of  shale,  leaving  a  profit  of  Is.  O^d.  per 
ton  to  the  refiners. 

Comparing  the  French  and  Scottish  industries,  the  author 
shows  that,  in  regard  to  mining  methods,  the  comparison  is 
entirely  favourable  to  France,  "the  cost  of  winning  shale  in 
Scotland  beiug  5s.  6d.  per  ton,  and  in  France  only  from 
2s.  9 Id.  to  3s.  2\d.  (according  to  its  density)  per  ton,  the  latter 
being  a  very  molerate  cost,  which  can  hardly  be  reduced. 
The  author  sees  nothing  in  the  Scottish  rectificatioii  pro- 
cesses worthy  of  imitation  by  his  countrymen,  except  in  the 
matter  of  the  employment  of  superheated  steam,  which  is 
always  advantageous  in  the  fractional  distillation  of  oils  not 
very'rich  in  illuminating  properties.  The  method  is  also 
used  in  the  Russian  refineries  of  crude  petroleum.  It  is 
quite  another  thing  with  the  processes  of  shale  distillation 
for  crude  oil,  which  are  absolutely  characteristic  of  the 
Scottish  industry.  In  the  Scottish  method  of  treatment 
superheated  steam  is  injected  in  large  quantity  into  the 
mass  of  shale,  which  ii  gradually  heated  up  from  a  low 
temperature  at  the  introduction  of  the  charge  at  the  top  of 
the  retort  to  a  white-red  heat  at  the  bottom  of  the  fire-brick 
chamber,  a  temperature  unattainable  in  the  French  retorts. 
Messrs.  Chosson  and  Tournaire  have  already  shown  that 
the  presence  of  water  in  shales,  up  to  a  certain  point, 
favours  the  formation  of  oils  ;  and,  without  wishing  to  make 
it  appear  that  French  shales  would  in  Scottish  distilleries 
give  a  yield  comparable  with  that  of  English  shales— which 
are  far  richer  in  bituminous  matter — the  author  thinks  that 
it  is  reasonable  to  conclude,  from  the  experiments  of  these 
gentlemen,  and  from  the  results  obtained  in  Scotland,  that 
a  progressive  distillation  finishing  at  a  very  high  tempera- 
ture would  considerably  increase  the  yield  of  the  shales  of 
Baxieres  and  Autun.  'The  author  has  himself  endeavoured 
to  determine  the  part  played  by  steam  by  distilling  Buxieres 
shales  in  sandstone  retorts  of  a  litre  capacity,  first,  without, 
and,  secondly,  with  the  injection  of  superheated  steam, 
obtaining  in  the  latter  way  50  per  cent,  more  crude  oil  than 
in  the  former,  the  density  of  the  oil  in  the  first  case  being 
0-973  (at  14°  C),  and,  in  the  second,  0-955.  Xothing 
more  can  be  inferred  from  these  experiments  than  the 
general  effect  of  the  introduction  of  steam  ;  for  the  distilla- 
tion of  French  shales  in  Scottish  furnaces  would  alone 
indicate  whether  the  increase  of  yield  would  justify  the  very 


costly  alterations  which  the  adoption  of  the  system  would 
involve,  alterations  which,  if  the  residue  could  no  longer  be 
utilised,  as  at  present,  for  heating  the  retorts,  would  neces- 
sitate the  use  of  a  special  fuel  in  the  gas  generators,  the 
consumption  in  which  might,  however,  be  reduced,  as  in 
Scotland,  by  utilising  the  combustible  gases  at  present 
hardly  anywhere  made  use  of  in  the  French  shale  industry. 
Other  determining  considerations  would  be  the  probable 
increase  in  the  yield  of  ammonia,  and  the  content  of 
paraffin,  which  would  allow  of  the  extraction  of  those  sub- 
stances ;  also  a  certain  improvement  in  the  quality  of  the 
crude  oil,  which  is  less  odorous  when  the  distillation  of  the 
shale  is  effected  in  presence  of  steam. 

The  author,  in  conclusion,  suggests  that  the  French  shale- 
oils,  which  are  rather  highly  sulphuretted,  might  with 
advantage  be  freed  from  sulphur  by-  the  oxide  of  copper 
method  used  in  America  in  the  treatment  of  Lima  oils. 


PATENT. 


An  Improved  Composition  foi-  Flooring  or  Covering  Iron 
Bridges,  Arches,  Tanks,  and  other  Structures.  H. 
Lockwood,  Manchester.  Eng.  Pat.  21,064,  November  19, 
1892. 

The  invention  consists  in  substituting  burnt  oxide  of  iron 
(obtained  in  the  sulphuric  acid  manufacture  from  the 
"  spent  "  oxide  used  in  the  purification  of  coal-gas)  for  the 
sand,  lime,  flue  dust,  &c.  ordinarily  mixed  with  crude  tar  oil 
for  making  asphaite  floors  to  resist  water.  A  good  mixture 
is  two  parts  by  weight  of  the  burnt  oxide  and  three  parts 
by  weight  of  anthracene  oil,  sp.  gr.  1  ■  10. — V.  C. 


17 -COLOUEING  MATTERS  AND  DYES. 

Analysis   of  Aniline    Oils.     H.    HeinLardt.     Chem.   Zeit. 
1893,17,  413. 

See  under  XXIII.,  page  954. 


Annli/sis   of   Alkylanilines.      W.  Yaubel. 
1893,  17,  465. 

See  under  WWl,  page  954. 


Chem.    Zeit. 


Hgdro.rijl  Derivafices   of   Alizarin    Blue.      Graebe   and 
Pi.  Philips.     Chem.  Zeit.  1893,  17,  2. 

Alizauix  blue  is  a  dihydroxy  '^derivative  of  a  quinone 
which  is  obtained  by  oxidising  anthraquinoline.  On  heating 
the  blue  with  sulphuric  acid,  products  containing  more  than 
two  hydroxyl  groups  are  obtained ;  of  these,  two — alizarin 
green  and  alizarin  indigo — have  been  put  on  the  market  by 
the  Badische  Aniliu  und  Soda  Fabrlk.  The  indigo  consists 
principally  of  the  pentahydroxy  derivative,  whilst  the  green 
colour  is  a  mixture  of  the  tri-  and  tetra-hydroxy  derivatives 
of  anthraquinolinequiuoue  with  their  sulphonic  acids.  The 
authors  have  succeeded  in  separating  these  substances  and 
have  thus  obtained  them  in  a  pure  state.  With  the  exception 
of  the  monohydroxv  derivative,  which  is  red,  all  the 
hydroxyanthruquiuoliuequinones  are  blue  and  their  colour  is 
the  darker  the  more  hydroxyl  groups  the  molecule  contains. 
They  are  all  soluble  in  alkalis.— W.  J.  P. 


PATENTS. 
A  Method  and  Apparatus  for  Drying  Colour  Paste  and 
other    Strongly     Aqueous    Materials.       E.     Passburg, 
Moscow,  Kussia.     Eng.  Pat.  6326,  April  12,  1884. 
See  under  I.,  page  913. 
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Improrements    in     the   Maiiii/ttctiire     of    Blue    Mordant- 
Ui/iing    Cotourini/    Matters.     J.    Y.  Johnson,    London. 
From  the  "  Hiulischc  Anilin  and  So<la  Fabrik,"  Ludwigs- 
hat'en,  Germany.     Fn;,'.  I'at.  1:5,029,  July  1.5,  1892. 
Tims    is   an   txfenHon   of  Fnp.  I'ats.  iy,,jHK  and    19,5H9  of 
1891  (this  Journal,  ]8'.»:i,  'i.'>7  and  'I'iS) ,  which  relate  to  the 
]iroduction  of  colouring  matteis   by  the    action  of   funiiii;,' 
sulpliurie  acid   and   subsequently   of    stronji   sulphuric  acid 
ou    dinitro-aiithra'iuinones.       The    iiu  difications    described 
in    the    |)resent    specitication    are     in    the    Hrst    place    the 
production  of   partially  reduced    nitro-anthraquinone.s  and 
the   treatnnnt    of    these   with    fuming  sulphuric   acid,   and 
secondlj',  the  employment  of   acids  or   other  reagents   in 
place   of   the    strong   sulphuric    acid   used    in   the    second 
stage  in  the  above-mentioned   patents,  in  order  to  eliminate 
sulphonic   aci  1    groups.     In  order  to    obtain   the  partially 
reduceil  nitro-anthraqiinones,  one  molecular  projjortion  of 
the    dinitro    compound    is    treated    with    a    quantity    of    a 
suitable  reducing  agent  corresponding  to  from  three  to  six 
atoms  of  hydrogen.     The  following  dinttro-anthraquiuones 
may  be  employed: — 1  •4'-dinitro-anthraquinone,  the  crude 
mixture  obtained  by  strongly  nitrating  aiithraquinone,  or 
the  various    components   of   this    mixture.     The    reducing 
agents     used   are    stannous    chloride    in   acid    or   alkaline 
solution,    and    ammonium    or    sodium    sulphide.      These 
partially  reduced  products  are  then  subjected  to  the  action 
of  fuming  sulphuric  acid   in   place  of    the  dinitro-authra- 
quinoues  themselves,   as  described    in  the  earlier  patents. 
The  reduction  may  also  take   place  in  the  sulphuric  acid 
melt   itself   by  adding   suitable   reducing   agents,  such    as 
zinc,  tin,  iron,  carbon,  or  sulphur.     The  following  examples 
of   the   various    methods    are   given.     About    10  kilos,    of 
l*4'-dinitro-anthraquinone  arc  mixed  with  an  equal  weight 
of  crystallised  sodium  sulphide  (Na^S  +  711^0)  in  200  litres 
of  water  aad  the  mixture  is  boiled  for  about  two  hours. 
When   all    the    sodium  .sulphide    has    been   oxidised    the 
mixture  is  filtered  and  the  residue  washed  and  dried,  and 
the   partial!}'  reduced   nitro-anthraquinone   so  obtained    is 
subjected  to  the  same  treatment  as  in  the  principal  patent 
for  obtaining  colouring  matters  from  diuitro-anthraquinones. 
The  method  for  reducing  the  compound  in  the  sulphuric 
acid  melt  is  as  follows: — About   10  kilos,  of   l*4'-dinitro- 
anthraquinone,  1*3  kilos,  of  sulphur,  and  50  to   100  kilos, 
of  fuming   sulphuric    acid   containing    from    12  to  40  per 
cent,  of  anhydride,  are  mixed  and  heated  to  100^  to  130'  C. 
for  several   hours.     The  melt  subsequently  is  heated  with 
ordinary  sulphuric   acid,   with   or  without  the  isolation  of 
the  soluble  colouring  matter,  and  the  reduction  products 
formed  in  the  melt  are  immediately  converted  into  colouring 
matters,  which  appear  to  be  identical  with  those  obtained 
according  to  the  preceding  patents,  and  the  melt  is  worked 
up  in  the  same  way.     Both  the  j-ield  and  quality  of  the 
colouring  matter  are  said    to  be  superior,  and  hence  the 
cost   of    production   is   reduced   by   this    process.      With 
reference  to  the  removal  of  the  sulphonic  acid  group  from 
the  products  obtained  in  the  first  stage  described  in  the 
principal  patents,  which  are  soluble  colouring  matters,  the 
method  employed   is  to  heat  the  substances  with  an  acid 
under   pressure,   an   example   of   which   is   given.     About 
10  kilos,  of  the  substance  are  heated  with  10  to  20  times 
the  weight  of   concentrated   hydrochloric   acid,  containing 
32  per  cent,  of  HCl,  to  about  200^  C.    After  cooling,"diiute 
with  water,  filter,  and  wash  the  colouring  matter  obtained. 
Other   saponifying  agents  may  be  used,  such   as  aqueous 
phosphoric  acid  (about  87  per  cent,  of  JI^PO^),  water  alone 
at  a  high  temperature,  or  dilute  sulphuric  acid  containing 
about  62  per  cent,  of  HoSO.,.     When  using  the  last-named 
reagent  it  is  not  necessary  to  heat  under  pressure. — T.  A.  L. 


An  Improved  Method  of  and  Apparatus  for  0.ridising 
Indigo  Liquor.  H.  S.  Elworthy,  Stratford,  Essex.  Eng. 
Pat.  18,762,  October  19,  1892. 

Tim  apparatus  consists  of  a  drum  terminating  in  a  cone 
aiid  attached  to  a  vertical  shaft  which  can  be  rotated  at  a 
high  speed.  The  periphery  of  the  drum  is  perforated, 
■whilst  the  conical  portion  is  closed  with  the  exception  of 
two  holes,  which  are  the  apertures  of  two  tubes  arranged 


spirally,  the  otlier  end.s  opening  info  the  drum.  When  the 
apparatus  is  rotated  in  the  indigo  vat,  which  is  so  arranged 
that  the  level  of  the  lirpior  comes  up  to  about  the  top  of 
the  cone,  the  centrifugal  force  drives  the  liquor  throutrh 
the  pipes  into  tin;  drum,  from  which  it  escapes  back  again 
.nto  the  tank  in  the  form  of  fine  npray  through  the 
perforated  sides.  The  same  effect  is  produced  by  rofutin-' 
sjural  tube.s  partially  immersed  in  the  ii,,uor  and  provided 
\vith  a  ro.se  or  other  suitable  jet  at  their  upper  ends.  The 
object  of  the  enclosing  conical  envelope  described  above  is 
to  reduce  friction.  The  specificatian  contains  a  drawinn- 
showing  the  apparatus  in  section  and  elevation.— T    \    L  ° 


The  Manufacture  or  Production  ofAcw  Colouring  Matters 
H.  F.  Newton,  London.  From  the  "  Farbenfabrikeii 
vormals  I-.  Bayer  and  Co.,"  Elberfeld,  Germany  Fn<' 
Pat.  19,557,  October  31,  1892. 

TiiK  colouring  matters  are  nitroso  derivatives  of  the 
azo- compounds  obtained  by  eambining  e  iiiimolecular 
proportions  of  a  diazotised  amidocarboxylic  acid  and 
resorcinol.  The  following  amidocarboxylic  acids  can  be 
employed:—  o-,  m-,  and  ;j-amidobenzoic  acids,  o-  and 
p-amido.salicylic  acids,  amidocresolcarboxylic  acid,  amido- 
7;-hydroxy-benzoic  acid,  amido-phthalic  acid,  and  amido- 
auisic  acid.  These  substances  are  diazotised  in  the  usual 
manner,  and  combined  with  resorcinol  in  an  alkaline  solu- 
tion, and  are  then  converted  into   heir  nitroso  derivatives  : 

2-75  kilos,  of  the  dycstuff  obtained  by  the  combination 
of  equimolecular  proportions  of  resorcinol  and  diazotised 
;)-amido-salieylic  acid  are  dissolved  in  water,  together  with 
0-4  kilo,  of  caustic  soda.  A  solution  of  0-7  kilo,  of 
sodium  nitrite  in  .3  •  5  litres  of  water  is  then  added,  the  mixture 
cooled  to  about  0^  C,  and  acidulated  with  hydrochloric 
acid.  After  about  12  hours  the  sparingly  soluble  nitroso 
dyestuff  is  filtered  off  and  washed.  It  forms  a  brown  paste 
and  produces  reddish-brown  shades  on  chrome-mordanted 
wool.  The  dyestuff  acids  are  almost  insoluble  in  water, 
whilst  the  alkaline  salts  form  red  to  brownish  solutions! 
Other  methods  for  producing  these  nitroso-azo  colouring 
matters  may  be  employed,  and  the  compounds  produced  are 
both  azo-  and  nitroso-dyestuffs.  They  will  dve  mordanted 
or  unmord anted  wool,  and  mordanted  cotton,  and  are 
specially  valuable  for  printing,  as  they  give  fast  and  clear 
shades,  which  vary  from  yellowish-brown  to  brownish-red 
with  chromium  mordants,  and  olive  to  olive-brown  with  iron 
mordants.  The  dyestuffs  are  said  to  -withstand  light  and 
fulling.— T.  A.  L. 


The  Manufacture  or  Production  of  New  Azo  Colouring 
Matters.  H.  E.  Xewton,  London.  From  the  "  Farben- 
fabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany. 
Eug.  Pat.  19,743,  November  2,  1892. 

This  specification  of  38  pages,  comprising  15  claims,  is  an 
extension  of  Eug.  Pat.  16,484  of  18S7  (this  Journal,  1888, 
619),  which  described  the  preparation  of  direct  dyeing 
cotton  colouring  matters  by  combining  the  diazo  compounds 
of  acetyl-/)-phenylene  diamine  or  of  acetyl-naphthylene 
diamine  with  a-naphthylamine,  diazotising  the  amido- 
azo  compounds  thus  formed,  and  combining  them  with 
phenols  and  their  sulphonic  or  carboxylic  acids,  saponifying 
the  products  thus  obtained,  and  after  diazoti-ing  them,  com- 
bining them  with  amines,  diamines,  phenols,  and  their 
derivatives.  In  the  present  specification  one  of  the  series 
of  colouring  matters  claimed  is  obtained  by  omittino-  the 
final  step  described  above,  and  by  substitutino-  for  the 
a-naphthylamine  either  one  of  its  derivatives  or  a  suitable 
amine  which,  after  combination,  will  yield  a  true  amido-azo 
compound  capable  of  rediazotisation,  such  as  ^-xylidine, 
o-  and  wi-amido-p-cresol  ether,  amidonaphthols,  'amido- 
Daphthol  ethers,  amidonaphthol  and  amidonaphthol  ether 
sulphonic  acids,  amidonaphthoxyacetic  acids,  and  their 
sulphonic  acids,  and  the  &  and  6  o  -  naphthylamine 
sulphonic  acids  of  Cleve.  These  compounds,  for  "brevity, 
are  termed  "  middle  components."      The  colourino-  matters 
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produced  dye  unmordanted  cotton  bluish-  to  greenish-black 
shades,  and  have  the  general  formnla — 

/  X  =  N-C,oH6-X  =  N-X-XH, 
CgH,  ^  Cor  C.oHs) 

In  place  of  the  acetyl  derivatives  of  p-phenylene  and 
naphthylene  diamines,  the  corresponding  nitro  compounds 
may  be  employed.  In  this  case  the  compounds  require 
reduction  by  means  of  sodium  sulphide  in  place  of  saponifi- 
cation. In  compounds  of  the  above  general  formula  either 
one  or  both  of  the  amido  groups  may  be  diazotised  and 
combined  either  with  the  same  or  with  different  amines, 
phenols,  amido-phenols,  amido-phenol  ethers,  and  their 
sulphonic  and  carboxylic  acids.  These  compounds  are 
briefly  termed  "  last  components."  The  following  example 
illustrates  the  production  of  these  colouring  matters.  A 
solution  containing  1-5  kilos,  of  acetyl-p-phenylene  diamine 
and  4-5  kilos,  of  hydrochloric  acid  (21' B.)  in  20  litres 
of  water  is  cooled  and  diazotised  by  adding  a  concentrated 
solutionofO' 7  kilo,  of  sodium  nitrite.  This  diazo  solution  is 
run  into  1 '43  kilos,  of  a-naphthylamine  dissolved  in  water 
and  h^'drochloric  acid,  and  sodium  acetate  is  added  to 
complete  the  reaction.  The  resulting  compound  has  the 
formula— 

^X:X.C,nHr,.XH, 


CoH, 


\x 


XH.COCEI, 


The  product  is  filtered  off,  washed,  and  mixed  with 
0-7  kilo,  of  sodium  nitrite  and  20  litres  of  water,  and  made 
acid  with  hydrochloric  acid.  In  about  24  hours  the  solu- 
tion of  the  diazo  compound  is  run  into  an  aqueous 
solution  of  2-61  kilos,  of  amido-naphthol  sodium  sulphon- 
ate  G,  and  kept  alkaline  with  sodium  carbonate.  After 
the  combination  is  complete  the  compound,  which  is  repre- 
sented by  the  following  formula,  is  filtered  off  : — 


CJI, 


\x 


OH 


N  :  X .  C„.H« .  N :  X .  C,„H,  f-  Nil. 


/ 


XH.COCH, 


SOoX^a 


In  order  to  saponify  it,  it  is  boiled  with  30  litres  of  water 
and  6  kilos,  of  soda  lye  of  35'  B.,  and  is  then  salted  out, 
filter-pressed,  and  dried,  and  has  the  formula — 


CeH^ 


/ 


X:X.C„.H«.X:X.C: 


\v 


/OH 
uH.^XH, 


XHo 


SO,Na 


This  colouring  matter  dyes  greenish-black  shades  on  un- 
mordanted cotton  from  an  alkaline  bath.  It  can  be  further 
diazotised  and  combined  as  follows: — 5 "34  kilos,  of  the 
dyestuff  are  mixed  with  1  "4  kilos,  of  sodium  nitrite  and 
50  litres  of  water,  made  acid  with  hydrochloric  acid,  and 
after  standing  several  hours  the  solution  is  poured  into 
5 "21  kilos,  of  sodium  1  •  8-dihydroxynaphthalene  a-sulpho- 
nate  and  10  kilos,  of  sodium  acetate  dissolved  in  water. 
The  temperature  is  then  raised  to  60'  C,  and  after  having 
been  made  alkaline,  the  dyestuff,   which  has  the  following 

formula — 

OH 

.X  tX.CioHfi.X  :X.C,oH,.N  :  X.CioH,^  ^°^^^ 

CTX  /  t  \SO3Xa 

V-60.4C  SOXa 

^  X  tX.CoH^^OHlo.SOjXa 

is  salted  out,  filter-pressed,  and  dried,  and  gives  greenish- 
black  shades  on  unmordanted  cottou.  Other  "  last  com- 
ponents "  may  be  employed  in  place  of  the  1 "  8-dihydroxy- 
naphthalene sulphonic  acid,  and  the  shades  obtained  from 
an  alkaline  soap-bath  vary  from  a  bluish-black  to  a 
pure  black.  Another  series  of  dyestuffs  is  obtained  by 
combining  the  diazo  compounds  of  the  acetyl-p-phenylene 
or  naphthylene  diamines,  or  of  the  ;)-nitraniline  or 
l"4-nitro-naphthylamine  with  one  molecular  proportion 
of  a  "  middle  component,"  then  saponifying  the  acetyl  or 
reducing   the    nitro   group,   rediazotising   the   diamido-azo 


compound  so  formed,  and  combining  this  tetrazo  com- 
pound with  two  molecular  proportions  of  the  "  last  com- 
ponents," which  may  be  either  similar  or  different.  If  iit 
place  of  one  of  these  last  components  a  middle  com- 
ponent be  substituted,  the  product  so  formed  is  capable  of 
further  diazotisation  and  combination  with  either  a  middle 
or  last  component,  and  if  both  last  components  be  replaced 
bv  middle  components  a  further  series  of  colouring  matters 
is  produced. — T.  A.  L. 


A  New  Manufacture  of  lied  Colouring  Matter.  O. 
Imray,  London.  From  the  ''  Farbwerke  vormals  ileister,. 
Lucius  and  Briining,"  Hoechst-on-the-Mainc,  Germany. 
Eng.  Pat.  19,820,  X'ovember  3,  1892. 

The  direct  nitration  of  rhodamine  has  not  given  gootJ 
results,  but  a  nitro  derivative  of  a  rhodamine  has  been 
obtained  by  heating  together  rhodamine  base  and  «i-dinitro- 
chloro-benzene  in  an  alcoholic  solution.  If  rhodamine 
hydrochloride  be  used  the  addition  of  an  alkali  is  necessary-. 
The  substance  is  known  as  "  nitro-rosamine,"  and  is  pro- 
duced by  boiling  together  44  kilos,  of  rhodamine  base  (tetra- 
eti^yl-  or  tetra-methyl-m-amido-phenolphthalein),  20  kilos, 
of  dinitro-chloro-benzene,  and  100  kilos,  of  alcohol  of  95 
per  cent.,  in  a  copper  vessel  under  a  reflux  condenser.  The- 
alcohol  is  distilled  off  and  the  residue  dried  at  a  low  tem- 
perature. In  order  to  purify  it,  it  is  repeatedly  extracted 
with  very  dilute  hydrochloric  acid  and  precipitated  with 
salt  from  the  solution.  It  forms  a  red  powder  sparingly- 
soluble  iu  boiling  water,  easily  soluble  in  alcohol  and  50 
per  cent,  acetic  acid.  It  dyes  wool  a  yellower  and  tannined 
cotton  a  bluer  shade,  and  has  a  greater  affinity  for  vegetable 
fibres,  than  rhodamine. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Azo  Colouring 
Matters.  Brooke,  Simpson  and  Spiller,  Limited,  and 
A.  G.  Green,  Hackney  Wick.  Eng.  Pat.  19,891,. 
November  4,  1892. 

Thkse  colouring  matters,  which  dye  wool  a  brilliant  scarlet 
from  an  acid  bath,  and  are  remarkable  for  their  extreme 
fastness  to  milling  and  scouring,  are  obtained  by  combining 
the  tetrazo-compounds  of  either  azoxy-aniline  (^melting 
point  145'  C),  azoxy-o-toluldine  (melting  point  1G8'  C), 
azoxy-o-toluidine  (melting point  148'  C),  azoxy-/)-toluidine 
(melting  poiut  148"  C),  azoxy-m-xylidine  (melting  point 
143'  C),  azo-aniline,  azo-o-toluidine  (melting  point  203'  C./, 
or  azo-p-toluidine  (melting  point  159'  C.),  with  one 
molecular  proportion  of  a-naphthol-p-sulphonic  acid  and' 
one  molecular  proportion  of  6-naphthol.  The  details  are 
as  follows :  —  A  solution  of  14  lb.  of  sodium  nitrite  in  20 
galls,  of  water  is  gradually  added  to  an  iced  solution  of 
25-5  lb.  of  azoxy-o-toiuidine  (melting  point  168°  C.) 
dissolved  in  100  galls,  of  water  and  4  •  5  galls,  of  hydrochloric 
acid  of  31  per  cent.  HCl.  This  tetrazo  solution  is  theff 
added  to  a  solution  of  25  lb.  of  sodium  o-naphthol-p- 
sulphonate  and  20  lb.  of  crystallised  sodium  acetate  in  lOO' 
galls,  of  water.  A  solution  of  14 '5  lb.  of  yS-naphthol  and 
10  lb.  of  caustic  soda  in  30  galls,  of  water  is  then  run  in,  and 
when  the  combination  is  complete  the  colour  is  filtered  off, 
and  dried  or  used  in  the  form  of  paste.  It  dyes  wool  a  brilliant 
scarlet  from  a  boiling  acid  bath.  The  shade  obtained  from 
azo-o-toluidine  (melting  point  203'  C.),  is  about  the  same  as 
the  scarlet  described,  whilst  azoxy-M-xylidine  (melting- 
point  1  43'  C.)  gives  a  bluer  scarlet  and  the  remaining  com- 
pounds yellower  shades. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouring  Matiers.^ 
H.  H.  Lake,  London.  From  A.  Leonhardt  and  Co., 
Miihlheim-on-the-Maine,  Germmy.  Eng.  Pat.  21,154, 
Xovember  21,  1892. 

This  is   an  extension   of  Eng.  Pat.    1390  of    1892    (this 
Journal,  1893,  35),  m  v.hijh  cclouringma'ters  are  described 
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derived  from  nitrosodirnetliyl-w-umidocre.sol  and  naphtliyl- 
atniiio  or  iiroinatic  diamines.  It  has  now  been  diseovered 
that  nitrosodieth^l-Mi-amidoeresol  may  be  employed  in 
jdace  of  tlie  dimethyl  derivative;  seeondly,  that  the  nitroso 
derivatives  may  be  n-plaeed  by  rorrespondinii  azo  eom- 
pounds  ;  and  thinlly,  that  the  azo  derivatives  of  dimethyl-  or 
dietiiyl-m-amido-phenol  also  yield  blue  basic  dyestulTs  whon 
condensed  with  certain  aroniittie,  diamines.  In  order  to 
prepari-  the  nitroso  com])Onnd,  7  kilos,  of  diethyl  m-umidd- 
cresol  are  dissolved  in  2()U  litres  of  water  and  a  solution  of 
3  kilos,  of  sodium  nitrite  is  gradually  added.  The  mixture 
is  stirred  occasionally  and  allowed  to  stand  for  several  days. 
The  mononitroso-diethy[-»i-amido-cresol  separates  almost 
completely  as  a  red  crystalline  precipitate  and  the  rest  can 
be  salted  out.  It  is  soluble  in  dilute  acids  and  caustic  soda, 
and  when  crystallised  from  petroleum  ether  melts  at  77'  C 
For  the  production  of  a  colouring  matter,  8  kilos,  of 
nitrosodiethyl-w-ainidocresol  are  heated  with  4  kilos,  of 
a-uaphthylamine  and  40  litres  of  spirit  under  a  reflux 
condenser  until  the  formation  of  the  colouring  matter  is 
complete.  The  dyestufT  crystallises  out  on  cooling  and  is 
filtered  off,  pressed,  and  dried.  It  dissolves  easily  in  water. 
In  place  of  the  nitroso  derivatives,  the  azo  compounds  of 
dimethyl-  and  dietliyl-m-amidocresol  may  be  employed. 
These  are  obtained  by  combining  a  diazotised  aromatic 
amine  with  an  aqueous  alkaline  solution  of  the  sodium  salt 
of  the  dimethyl-  or  diethyl-nt-amido  cresol.  The  product  of 
the  reaction,  after  acidulating  with  hydrochloric  acid,  gives 
the  hydrochloride  of  the  azo  dyestuff.  In  order  to  effect 
the  condensation  with  an  aromatic  amine  the  two  com- 
ponents are  dissolved  or  suspended  in  a  suitable  medium  in 
jiresence  of  a  mineral  acid  and  heated  for  some  time,  the 
reaction  taking  longer  than  in  the  case  of  the  nitroso  deriva- 
tives ;  15  kilos,  of  benzene-azo-dimethyl-»i-amido  cresol 
hydrochloride,  G  kilos,  of  a-naphthylamine,  4  kilos,  of  30  per 
cent,  hydrochloric  acid,  and  40  litres  of  spirit  are  heated 
under  an  inverted  condenser  for  several  hours.  The  mixture 
ultimately  becomes  blue,  and  on  cooling  down  deposits  the 
dyestuff.  The  following  aromatic  amines  can  be  employed 
for  either  of  the  two  foregoing  processes :  — a-naphthylamine, 
ethyl  -a-  napthylamine,  m  -amido-diethylaniline,  »;-amido- 
dimethyl-p-toluidine,  benzyI-/«-amido-dimethyl-p-toluidine, 
/j-phenylene  diamine  and  tetramethyl-OT-phenylene  diamine. 
Blue  colouring  matters  are  also  obtained  by  applying  the 
process  just  described  to  the  azo  colours  produced  by  the 
action  of  diazo  compounds  on  dimethyl-  or  diethyl-m-amido 
phenols.  For  instance,  15  kilos,  of  benzene-azo-dimethyl-7«- 
amidophenol,  5  kilos,  of  m  -  amido  -  dimethyl  -  p  -  toluidine, 
5  litres  of  hydrochloric  acid  of  30  per  cent.,  and  50  litres  of 
spirit  arc  heated  until  the  liquid  has  become  blue.  The 
colouring  matter  crv'stallises  out  partly  on  cooling,  the 
remainder  being  precipitated  by  adding  zinc  chloride  and 
salt.— T.  A.  L. 


Manufacture   of    Blue    Colouring    Matters  from    Ortho- 
(linilrG-anthraquinone.     O.  Imray,  London.     From  "  The 
Farbwerke    vormuls     Meister,    Lucius    and     Bruning,"' 
Hoechst-on  -  the-Maine,    Germany.       Eng.    Pat.    21,167, 
Xovember  21,  1892. 
Blue  colouring  matters    have  been   produced  b}-  heating 
dinitro -anthraquinone    with   fuming    sulphuric    acid    con- 
taining 40  per  cent,  of  anhjdride  (Ger.  Pat.  6525  and  Eng. 
Pat.  2177   of  1878).     By    employing  acid   of  70  per   cent. 
the  reaction  takes  place  in  the  cold,  and  the  yield  is  better 
than    by  the  old  process.       10    kilos,   of    o  dinitro-anthra- 
quinone   are   dissolved  in   100    kilos,   of    fuming    sulphuric 
acid  containing  70  per  cent,  of  anhydride,  and  the  mixture 
is  allowed  to  stand  at  the  ordinary  temperature  for  several 
days,  or  until  a  test  shows  that  no  increase  in  the  amount 
of    colouring   matter    is    taking  place.       The  melt  is  then 
poured  into  ice  water,  filtered,  and  washed  with  hot   -water 
until  no  longer  acid.     The  colouring  matter  dyes  blue  on  a 
chrome  mordant,  last  to  fulling  and  light. — T.  A.  L. 


Improufmeiits  in  thr  Proilurtion  of  Blue  ('olouriny  Mutters 
from  Amido-ni'rnantliraquinone.  (J.  Imray.  From 
"  Tlic  l''arbwerke  vormals  .Meister,  Lucius  and  BriiniDg," 
Ifoechst-on-the-.Maine,  Gennany.  Eng.  Pat.  21,168, 
November  21.  18'J2. 

Hv  heating  o-dinitro-anthra(|uinone  with  ammonia  under 
pressure  it  is  converted  into  arnido-nitro-anthraquinone, 
which  crystallises  in  small  reddish-brown  crystals.  It 
dilTers  from  diamido-anthraquinonc  by  flissolviiig  in  70 
I)er  cent,  atihydride  with  a  reddish-violet  colour,  whereas 
diamiilo-anthraciuiniinc  dissolves  with  a  blue  colour  and 
the  solubilities  in  siil[)huric  acid  are  also  different,  the  latter 
being  the  more  solubli  compound.  Colouring  matters  are 
obtained  from  the  sub<'t;mce  by  the  action  of  fuming 
sul[)huric  acid,  the  method  of  procedure  being  similar  to 
that  described  in  the  preceding  patent.  The  colouring 
matters  obtained  dye  blue  shades  on  chrome  mordants  fast 
to  fulling.— T.  A.  L. 


^.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

The  Production  and  Uses  of  Kapok  Fibre.     J.  Soc.  Arts, 
1893,  1030. 

In  Inflo  China,  and  in  the  Indian  archipelago,  the  name  of 
"  kapok  "  is  given  to  the  setaceous  fibre  which  envelops  the 
seed  of  the  Bombax  pentandrum  and  of  the  Kriodendrou 
anfractuosum,  a  tree  which  grows  to  a  height  of  from  90  to 
100  ft.  Its  capsular  fruit  resembles  a  small  pear,  with  a 
tough  shell  containing  seeds  about  the  size  of  a  small  pea, 
of  a  brownish  colour,  which  are  enveloped  in  a  fibrous 
substance.  It  is  said  that  the  tree  commences  to  yield  its 
fruit  and  its  textile  matter  from  the  third  year.  It  thrives 
in  any  soil,  but  it  preftrs  altitudes  of  about  6,000  ft.,  and 
is  very  sensitive  to  cold.  The  countries  supplying  the  best 
kapok  are  the  islands  of  the  Indian  archipelago,  Java, 
Bombay,  Sumatra,  and  the  Peninsula  of  Malacca.  In  the 
island  of  Cejdon  the  kapok  is  not  of  so  good  a  quality,  it 
being  generally  more  powdery  and  less  elastic.  The  kapok 
fibres  are  shrunken  and  twisted  like  those  of  cotton,  and, 
when  exposed  to  the  action  of  fire,  emit  an  odour  similar  to 
that  of  vegetable  matter.  It  appears  to  have  been  first  intro- 
duced into  the  London  market  iu  1S51,  having  been  brought - 
there  fro:n  the  Xetherlands,  but  it  attracted  little  attention. 
In  Australia,  however,  it  soon  received  favourable  notice, 
and  quantities  of  it  were  obtained  from  Ceylon.  In 
Australia  kapok  has  for  some  time  past  been  used  in  the 
decorative  industries,  and  in  1884  1,000  bales  were  im- 
ported. In  1886  this  quantity  had  increased  to  8,600  bales, 
chiefly  obtaiued  from  Java.  Thi5  island  in  the  Indian 
Ocean  produces  the  finest  description  of  kapok,  as  the  - 
quantity  obtained  there  is  the  cleanest,  the  least  compressed... 
and  consequently  the  most  elastic.  That  of  the  East 
Indies,  lefs  elastic,  is  often  stained  by  the  oil  produced  by- 
the  breaking  of  the  seed.  Recently,  however,  this  d  IRculty 
has  been  obviated  by  the  use  of  ginning  machines.  Kapok 
is  used  in  preference  to  cotton  for  wadding  and  for 
cushions.  Stuffs  are  made  with  it  in  imitation  of  beaver, 
and  it  is  used  for  making  hats,  for  mixing  with  hare  and 
rabbit  skins,  and  for  making  up  into  turbans,  cloaks,  &c, 
Experiments  have  also  been  made  with  it  for  use  in 
dressing  wounds.  Kapok  may  also  be  used  in  preparing 
fulminating  power,  after  treatment  by  nitric  acid.  This 
kapok,  after  treatment  by  nitric  acid,  mixed  with  alcohol, 
yields  the  reduced  fibre  which,  variously  coloured,  furnishes 
a  solution  of  vegetable  silk,  which  solidifies  in  water,  and 
mny  be  spun  and  then  mixed  with  silk  from  silkworms. 
The  tree  which  yields  this  kapok,  and  which  is  called 
randan  in  Java,  is  planted  on  the  high  roads,  so  that  its 
straight  trunk  may  be  used  as  a  telegraph  pole.  The  wood 
is  light,  and  can  be  used  for  making  boats  and  for  the 
framework  for  fishing  nets.  From  the  bark  exudes  a 
description  of  gutta-percha,  and  from  the  trunk  of  the  tree 
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a  species  of  gum  is  oT)tained,  soluble  in  water,  of  a  di.-;agree- 
able  taste,  aud  which  is  used  by  the  natives  as  a  medicine 
for  intestinal  complaints,  such  as  dysentery  and  diarrhoea. 
From  the  seeds  an  oil  is  obtained  by  pressure,  which  is 
more  appreciated  than  cotton-seed  oil,  and  which  is  eq.ially 
useful  in  lubricating  machinery.  The  thread  measures 
from  135  to  150  millimetres  in  length,  and  this  same  fibre, 
treated  with  alcohol  and  dried,  loses  12  per  cent,  of  its 
weight. 


PATENTS. 


Alt  Tmproi-ed  Composition  for  Producing  a  Silky  Finish 
on  all  Classes  of  Textile  Fabrics.  A.  Millveigh, 
Dromore,  Ireland.  Eng.  Pat.  19,939,  November  5,  1892. 
The  patented  composition  is  prepared  by  boiling  flax  seed 
and  Iceland  moss,  and  mixing  tlie  same  together  in  the 
proportion  of  one  quart  of  the  boiled  preparation  of  flax 
seed  to  one  pint  of  ihe  solution  of  Iceland  moss,  to  which 
mixture  is  added  one  ounce  of  vegetable  wax  aud  half  an 
ounce  of  spermaceti  "  dissolved  "  in  boiling  water.  This 
comp.o?ition  is  put  into  size  composed  of  flour  or  other 
farina  for  dressing  yarns  or  thread  for  weaving,  in  about  the 
proportion  of  20  or  30  wine  glasses  of  the  composition  to 
10  gallons  of  sizing.  It  lays  the  downy  or  divergent  fibres 
and  imparts  strength  to  the  yarn,  facilitates  weaving,  and 
produces  a  silky  finish  on  the  woven  cloth. — E.  G.  P.  T. 


Improvements   in   Machinery  for  Breahiny   or    Treating 

Fla.r    and    similar    Textile    Materials.     R.    Davidson, 

Biillymena,  Ireland.     Eng.    Pat.    20,258,   November  10, 

1892. 

The  object  of  the  invention  is  to  substitute  for  the  ordinary 

scutching  process,   as  applied  to  flax,   &c.,  the  action  of 

improved  machinery  designed  to  secure  the  desired  result 

without   the  great  waste  of  fibre  which  takes  place  in  the 

scutching  operation.     A  purely  mechanical  patent,  in  which 

the   claim  is  for  "  pairs  of  rollers  arranged  to   move  the 

materials,  combined  with   plates  made  with  slots  through 

which  the  materials   are  passed,  the  said  plates  being  made 

to  reciprocate,  each  plate  moving  oppositely  to  the  plate 

next  it."— E.  G.  P.  T. 


Improvements  in  the  Cleansing,  Treating,  or  Washing 
of  Wool  and  like  Animal  Fibres,  and  in  Apparatus 
employed  therein.  A.  Ambler,  S.  Ambler,  and  F.  Ambler, 
Wilsden,  Yorkshire.  Eng.  Pat.  20,839,  Novemlier  17, 
1892. 
The  invention  has  reference  to  improvements  in  a  machine 
described  in  Patents  13,626,  1889,  and  20,267,  1890. 
According  to  the  present  invention,  the  ends  of  the  conduits 
supplying  the  fibre  aud  the  cleansing  liquid  are  controlled 
by  means  of  a  door  or  doors  secured  and  regulated  by 
suitable  screw  and  locking  means,  so  that  as  desired  the 
door  or  doors  may  be  opened  and  the  conduit  washed  and 
emptied  aud  thoroughly  cleansed.  The  construction  of  the 
nozzle  or  delivery  end  of  conduit  is  also  improved  by  the 
insertion  of  a  perforated  plate  near  the  top  of  the  incline 
with  a  box  or  receptacle  beneath,  and  with  pipes  connected 
thereto,  so  as  to  be  adjustable,  in  order  that  mucli  or  little 
Avater.  as  desired,  may  be  allowed  to  flow  over  the  bridge 
■down  an  inclined  plate,  which  is  cut  in  slits,  or  provided 
with  suitable  interstices,  and  curved  to  suit  any  diameter  of 
roller  employed. — E.  G.  P.  T. 
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PATENT. 


Improvements  in  or  applicable  to  Mechanism  or  Apparatus 
for  Dyeing,  Bleaching,  and  otherwise  Treating  Cotton 
and  other  Fibrous  Materials  in  the  Baw  or  Manufac- 
tured or  Partly  Manufactured  State.  G.  Young,  Winton, 
and  W.  Crippin,  Pa"^tricroft.  Eng.  Pat.  8766,  May  9, 
1892. 

Ax  extension  of  Eng.  Pats.  1157  of  1890,  and  4928  of  1891 
(this  Journal,  1891,  922,  and  1892,  742),  having  for  its 
principal  object  the  adjunction  to  the  apparatus  therein 
described  of  arrangements  for  enabling  the  liquids  or  gases 
employed  in  the  dyeing  of  yarn  in  cops,  to  be  drawn,  not  in 
one  direction  only,  as  has  hitherto  been  the  case  in  such 
apparatus,  but  in  an  opposite  direction  also. 

One  arrangement  for  achieving  this  consists  of  a  reversible, 
cj'lindrical  vessel,  closed  at  its  ends  by  perforated  plates, 
the  perforations  in  one  of  them  serving  as  receptacles  for 
the  cop-skewers,  and  those  in  the  other,  which  is  secured 
against  the  tips  of  the  skewers,  for  the  entrance  or  escape 
(according  to  the  position  of  the  vessel  in  the  treating 
chamber)  of  the  dye  solutions  into  or  out  of  the  vessel. 
This  vessel  is  to  be  employed  in  connection  with  the  cop- 
dyeing  apparatus  described  in  the  patents  referred  to,  in 
which  the  d3'e  solutions  are  drawn  in  one  way  only,  namely, 
up  into  the  treating  chamber  and  thence  downwards  through 
the  cops  to  be  dyed.  The  reversal  of  the  course  of  the 
dye  solutions  through  the  cops  is  accomplished  by  the  aid 
of  the  cop-holding  vessel,  when  the  dyeing  is  being 
performed,  by  inverting  its  position  in  ihe  treating  chamber 
(the  vessel  having  flanges  at  both  ends  to  form  tight 
junctions  with  the  elastic  ring  at  the  bottom  of  the 
chamber). 

The  object  is  also  attained  by  modifying  the  construction 
of  a  portion  of  the  dyeing  apparatus,  so  that  the  solutions 
drawn  into  the  large  receiver,  which  forms  part  of  it,  are 
prevented  from  flowing  directly  into  the  vat,  except  when 
required  to  do  so,  and  by  arranging  the  valves  to  allow  the 
solutions  to  be  forced  back  through  the  cops. 

In  a  third  arrangement,  two  receivers,  or  one  large 
receiver  divided  into  two  compartments,  are  connected  with 
the  treating  chamber,  one  by  a  pipe  or  passage  with  the 
cavity  above  the  table-plate,  aud  the  other  similarly  with 
the  space  below  the  table-plate  in  the  treating  chamber. 
By  means  of  a  slide-valve  the  dye  solution  is  caused  to  pass 
through  the  cops  on  the  table-plate  into  one  compartment 
of  the  double  receiver,  which  is  exhausted  for  its  admission  ; 
then  the  valves  are  reversed,  air  is  admitted  into  the  com- 
partment into  which  the  dye  solution  has  thus  been  drawn, 
and  the  other  compartment  is  simultaneoush'  exhausted, 
the  solution  being  so  forced  tack  through  the  cops  into  the 
exhausted  compartment.  These  operations  are  repeated 
as  often  as  is  required  for  the  dj'eing  of  the  cops,  and,  if 
necessarj-,  air  or  steam  or  a  mixture  of  the  two  is  passed 
through  the  cops,  finally  or  alternatively  with  the  dj-e 
solution. 

A  second  part  of  the  invention  relates  to  an  improved 
combination  of  apparatus  forming  a  multiplex  machine,  in 
which  sevei'al  treating  chambers  are  connected  with  one 
large  receiver  and  one  or  more  vats.  Suitable  valves  are 
provided  to  enable  the  dye  solutions  to  pass  either  from 
the  exterior  to  the  interior  of  the  cops  under  treatment  or 
alternately  iu  tliis  manner  and  vice  versa,  as  desired. 

For  the  mechanical  details  of  the  above  and  several  other 
arrangements  which  are  described,  and  particulars  of  the 
claims,  the  original  specification,  which  is  illustrated  with 
seven  sheets  of  drawings,  must  be  consulted. — E.  B. 
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VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Prcpardlion  of  Polassiiim  Ci/anide.     rharm.  Zeit.  1893, 
38,  292;  Chcm.  Zeit/lk-p.  1893,  17,  1 13. 

I'or.v^siiM  ferrocyanide  and  potassium  bichromate  are, 
separately,  fiuely  powdered,  and  ilried  in  an  iron  crucible  at 
a  gentle  beat.  Tlicy  arc  tlicn  mixed  in  the  projjortion  of 
4:3  and  the  mixture  graJuilly  intrv;duced,  in  bniali  (juantities 
at  a  time,  into  a  large  iron  crucible,  wliicb  is  heated  by  a 
Hunsen  burner  to  a  point  just  short  of  reil-heat.  Oxidation 
takes  place  and  is  indicated  by  a  glowing  of  the  mass 
introduced.  As  soon  a.<«  one  portion  has  ceased  to  glow, 
the  next  is  introduced,  and  so  on,  the  contents  of  the  crucible 
being  stirred  with  an  iron  spatula.  The  temperature  nmst 
not  be  allowed  to  rise  high  enough  to  effect  t!;e  melting  of 
the  resulting  mass,  which  should  remain  porous  and  spongy-. 
Atter  cooluig,  tlie  product  is  powdered  and  extracted  with 
five  times  its  volume  of  hot  80  per  cent,  alcohol.  The 
solution  is  filtered  and  ou  cooling  deposits  potassium 
cyanide  as  a  perfectly  white  crystalline  powder.  The  mother- 
liquor  is  used  to  extract  the  product  a  second  time,  and  this 
proceeding  is  repeated  until  no  further  crystals  separate  out 
on  cooling.  The  crystalline  powder  is  then  washed  several 
times  with  small  quantities  .of  ether. — J.  G.  AV. 


The  Commercial  Preparation  of  Alumina.     A.  DItte. 
Comptes  rend.  116,  J09 — 510. 

Thf:  author  draws  attention  to  the  fact  that  the  changes 
that  take  place  during  the  commercial  preparation  of 
ulumina  may  be  explained  by  means  of  the  results  of  his 
former  experiments  (this  Journal,  1893,675).  The  mineral 
(bauxite)  is  treated  with  caustic  soda  and  the  aluminate 
thus  produced  mixed  with  a  small  quantity  of  cr^-stallised 
alumina,  such  as  is  obtained  when  a  current  of  carbon  dio.xide 
is  passed  through  a  cold  solution  of  an  aluminate ;  the 
mixture  is  then  agitated,  when  the  precipitation  of  hydrated 
alumina,  in  a  state  which  is  easily  washed,  takes  place  at 
the  ordinary  temperature.  After  a  few  hours  stirring  only 
a  small  proportion  of  the  alumina  remain;*  dissolved  in  the 
liquid.  The  effect  of  adding  crystallised  alumina — gelatinous 
alumina  has  no  effect — is  to  disturb  the  state  of  equilibrium 
in  the  solution  and  induce  the  precipitation  to  take  place. 
If  air  is  simply  passed  through  the  solution,  it  is  only  when 
the  carbon  dioxide  contained  in  the  air  has  precipitated  a 
small  quantity  of  crystallised  alumina  that  the  reaction 
which  conditions  the  progressive  decomposition  of  the 
alkaline  aluminate  takes  place  regularlj*.  In  this  method  of 
preparing  alumina,  impurities,  such  as  silica,  phosphoric 
acid,  &c.,  which  often  occur  in  bauxite,  remain  behind  in  the 
mother-liquor ;  consequently  the  precipitated  alumina  is 
obtained  in  a  very  pure  state. — J.  S. 


A  New  Method  for  the  Extraction  of  Copper  from  Boasted 
Pyrites,  and  the  Simultaneous  Production   of  Chlorine. 
Action    of     Gaseous     Hi/drochloric    Acid     on     Burnt 
Pyrites.      G.    Blattner   and    P.    Kestner.      Chem.    Zeit. 
1893,  17,  466—468. 
Thk  copper  present  in  burnt  pyrites  is  partly  in  the  form 
of  sulphate,  which  can  be  extracted  by  water,  partly  as  oxide, 
which    can   be   dissolved   out    by   dilute    hydrochloric    or 
sulphuric  acid,  and   partly  in  combination  with  sulphur  and 
requiring  nitric    acid  for   its   solution.     The   relative   pro- 
portions of  these  three  combinations  vary  with  the  nature 
of  the  pyrites,  and  are  still  more  dependent  upon  the  manner 
of  roasting. 

The  authors  find  that  nearly  the  whole  of  the  copper  can 
be  rendered  soluble  by  heating  burnt  pyrites  to  dull 
redness  (470' — 500)  in  a  current  of  hydrochloric  acid  gas 
mired  with  air.  The  copper  becomes  converted  into 
chloride,  and  a  great  part  of  the  excess  of  hydrogen  chloride 
is  converted  into  free  chlorine,  which  can  be  utilised  for  the 
manufacture  of  bleaching  powder,  chlorates,  &c.  The 
product  is  extracted  with  acidulated  water  and  the  copper 
precipitated  by  metallic  iron.  The  amount  of  cnlorine 
obtainable  is  somewhat  uncertain,  but,  working  on  the  large 


scale  and  with  roasted  pyrites  containing  1  5  to  7  per  cent. 
of  copper,  the  authors  hope  to  effect  a  decomposition  of 
50--60  per  c.-nt.  of  the  hydrocldoric  acid.  The  most 
satisfactory  proportion  of  air  and  hvdrochloric  acid  is 
4  to  7  vols,  of  the  former  to  1  vol.  of  the  latter. 

\yhen  hydrochloric  acid  gas  is  caused  to  act  upon  roasted 
pyrites  at  the  ordinary  temperature  and  in  the  presence  of 
moisture,  ferric  cliloride  is  produced,  and  A.  and  P.  Huisine 
reconimend  this  as  a  cheap  method  of  obtaininir  ferric 
chloride  either  in  solution  or  in  the  solid  form.     The  reaction 


„..„..  .^.  ...  V..V.  .^<^ii<i  loi  III.       1  UK  icaeii 

may  also  be  made  use  of  for  the  alisorption  of  hydnjchlo 
acid  fumes  in  various  branches  of  industry,  and  for  I 
separation  of  this  gas  from  chlorine. — A.  K.  M 
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New  or  Improved  Procesi  for  the  Production  of  Crystals 
or  Crystalline  Masses.  J.  Morris,  D.Sc,  Gla-sgovr. 
Eng.  Pat.  18,496,  October  15,  1892. 

TiiK  invention  relates  mainly  to  the  production  of  the  crystals 
or  stones  found  in  nature,  and  known  as  spinels,  and  "  more 
particularly  alumina-magne.sia  spinels."  But  individual 
oxides  may  also  crystallise  as  such.  The  process  consists, 
essentially,  in  heating  an  intimate  mixture  of  the  oxides, 
which,  or  a  combination  of  which,  it  is  desired  to  obtain 
in  the  crystalline  form,  with  carbon,  in  a  current  of  carbon 
dioxide  gas.  To  obtain  spinels,  solution  of  aluminium  and 
magnesium  chlorides  is  mixed  with  carbon,  preferablv  a 
mixture  of  coarsely-powdered  wood  charcoal  and  lamp- 
black, and  is  dried  up,  hydrochloric  acid  escaping.  Un- 
decomposed  magnesium  chloride  may  be  washed  out,  and 
the  mass  may  be  heated  in  a  current  of  steam,  to  complete 
the  decomposition.  The  evaporation  may  be  repeated  once 
or  oftener.  The  mass  is  formed  into  balls  or  bricks  and 
dried,  and  should  contain  one  part  of  oxides  to  about  one 
and  a  quarter  parts  of  carbon.  The  balls  may  be  perforated 
and  enclosed  in  cages  of  nickel  or  other  wire,  when  they  are 
gently  heated  in  a  current  of  steam,  and  may  then  be  heated 
further  in  a  current  of  '•  some  neutral  gas,"  preliminary  to 
the  main  igu'tion  in  carbon  dioxide  gas.  The  balls  are  then 
heated  to  full  redness  in  long  retorts  or  vessels,  similar  to 
gas  retorts,  for  from  50  to  500  hours,  a  current  of  carbon 
dioxide  gas  being  maintained,  which  gas  may  be  heated 
before  it  enters  the  retorts.  The  progress  of  the  process  is 
known  by  the  proportion  of  carbon  monoxide  found  in  the 
issuing  gases  ;  when  this  proportion  becomes  low,  the 
ignition  may  be  stopped. 

Colour-giving  compounds,  as  of  chromium,  iron,  or  cobalt, 
may  be  added  at  any  suitable  stage  of  the  process.  The 
crystals  formed  may  be  separated  in  any  suitable  way  from 
the  unchanged  oxides  and  residual  carbon. — E.  S. 


Improvements  in  Obtaining  Ammonia,  Chlorine,  and 
Hydrochloric  Acid  from  Ammonium  Chloride.  L.  Mond, 
Xorthwich.     Eng.  Pat.  19,812,  November  3,  1892. 

The  processes,  coming  under  the  above  title,  described  in 
Eug.  Pats.  66,1049,  and  3238  of  1886  (this  Journal,  1887, 
140,  216,  217,  289,  and  440);  also  10,955  of  1887  (this 
Journal,  1888,  626  and  627),  and  2575  of  1889  (this 
Journal,  1890,  291),  are  referred  to,  accordicg  to  which 
ammonium  chloride  is  decomposed  by  certain  oxides  or  salts 
to  obtain  fixed  chlorides  or  oxychlorides,  and  ammonia, 
followed  by  the  treatment  with  a  hot  inert  gas,  and  then 
with  air,  of  su3h  chlorides  or  oxychlorides  at  a  higher  tem- 
perature, to  obtain  chlorine,  and  recovery  of  the  original 
oxides  ov  salts.  The  ammonia  obtained  as  described  is 
liable  to  retain  ammonium  chloride,  from  which,  under  the 
present  improvements,  it  is  freed  by  passage  through  a  short 
pipe,  cos'ered  by  non-conducting  material,  from  the  gene- 
rating apparatus,  into  a  washer  wherein  it  is  sprayed  with 
hot  milk  of  lime,  or  with  a  hot  unsaturated  solution  of 
ammonium  chloride.  The  hot  inert  gas  used  in  the  pre- 
liminary heating  of  the  chloridised  oxides  or  salts  is 
similarly  washed,  either  with  hot  milk  of  lime  or  by 
ammonium  chloride  solution  containing  free  ammonia,  to 
reniove  both  ammonium  chloride  and  hydrochloric  acid. 
The  inert  gas  is  then  scrubbed  with   cold  water,  and  is 
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filtcrel  through  cotton  or  glass  wool,  or  like  material,  to 
free  it  from  finely-divided  ammonium  chloride.  The  inert  gas 
inav  thus  be  repeatedly  used.  The  chlorine  gas  obtained  in 
the"  processes  is  -washel  with  a  strong  solution  of  calcium 
chloride,  to  absorb  hydrochloric  acid,  in  stone  towers,  packed 
with  flints  or  the  like.  On  subsequently  heating  the  acid 
solution  of  calcium  chloride,  nearly  dry  hydrochloric  acid  is 
recovered,  which  may  be  directly  used  in  the  manufacture 
of  chlnriue  ;  and  the  calcium  chloride  is  likewise  recovered. 

— E.  S. 


Improvements  in  the  Manufacfure  of  Blenching  Powder  and 
like  Compounds,  and  in  Apparatus  therefor.  W.  J. 
Fraser  and  I..  McG.  Fraser,  London.  Eng.  Pat.  20,0."j5, 
November  7,  1892. 
A  VERTICAL  chamber  or  tower,  having  an  inclined  bottom, 
with  discharging  door,  and  a  gas-tight  feeding  door,  is 
supplied  with  lime,  which  is  raised  and  continuously  dis- 
tributed in  the  chamber  by  an  elevator  (worke  1  from  the 
outside  by  a  band  and  pulley)  carrying  a  series  of  buckets. 
These  buckets,  in  descending,  empty  their  charges  on  to 
lixed,  perforated,  inclined  planes  or  baffle-plates.  There  is 
a  hinged  chute  for  the  discharge  of  the  finished  powder, 
which  is  inclined  upwards  out  of  the  way  during  the 
chlorination..  but  is  o[ien;ted  by  a  lever  outside  so  as  to 
receive  the  powder  when  ready,  and  shoot  it  into  a  com- 
municating chamber.  There  is  also  a  condenser  or  cooling 
apparatus  fixed  outside  the  tower,  enclosed  in  a  water 
trough,  pipes  being  provided  for  the  passage  of  the  gas. 

— E.  S. 

Improvemeiits  in  the  Manufacture  of  Sulphurous  Acid  and 
its  Compounds — Sulphites  and  Bisulphites  of  Lime, 
Soda,  and  the  like.  M.  P.  Hatschek,  B.ilham,  Surrey. 
Eng.  Pat.  20,209,  November  10,  1892. 

Sulphur  is  burned  in  a  tray  contained  within  a  stove 
having  a  swing  door,  perforated  for  admission  of  air,  and  a 
similarly  perforated  sliding  plate,  whereby  the  entrance  of 
air  may  be  nicely  regulated.  The  stove  is  heated  by,  for 
instance,  a  liunsen's  bui'ner  below.  A  pipe  conveys  the 
sulphur  dioxide  to  a  Woolffe's  bottle  charged  with  sul- 
phuric acid,  whence  it  passes  to  a  vessel  having  baffle-plates 
containing  asbestos  or  other  porous  material,  and  then 
through  a  pump  or  aspirator  to  a  recL'iver  containing  cold 
water,  into  which  the  gas  passes  through  a  number  of  small 
holes  or  slots  in  the  pipe.  The  receiver  may  be  connected 
to  two  or  more  covered  vessels  to  prevent  loss  of  gas. 
Lime,  soda,  potash,  magnesia,  and  the  like  may  be  intro- 
duced to  the  sulphurous  acid  solution,  to  obtain  the 
corresponding  sulphites  or  bisulphites,  as  may  be  desired. 

— E.  S. 

Improvements  in  Apparalusfor  the  Manufacture  of  Chlorine. 
P.  De  "Wilde,  A.  Keychler,  Brussels,  Belgium,  and 
F.  Ilurter.  Widnes,  Lancaster.  Eng.  Pat.  20,284, 
November  10,  1832. 

In  the  manufacture  of  chlorine  by  the  process  described  in 
E:ng.  Pat.  17,059,  1891  (this  .loiirnal,  1892,  907),  according 
to  which  currents  of  air  and  hydrochloric  acid  are  passed 
through  a  decomposing  material,  it  is  now  directed  that  the 
vessels  in  which  the  reactions  take  place  should  be  divided 
in  the  direction  of  their  height  into  compartments  by 
perforated  slabs  of  refractory  material,  or  iron  gratings, 
for  example,  forming  shelves  on  which  the  dccomposii^ 
material  is  spread.  I'he  air  and  acid  gas  are  admitted  into 
the  free  space  at  the  top,  and  the  gases  issue  through  a 
passage  in  the  lower  part  of  the  vessel.  Doors  are  pro- 
vided, coated  with  clay,  capable  of  being  hermetically  closed, 
at  the  spaces  between  the  shelves,  by  means  of  which,  when 
a  series  of  ves'.els  is  in  use,  the  material  can  be  renewed 
without  stopping  the  working.  A  single  decomposing 
vessel  may  be  used  when  the  acid  gas  and  the  air  are  passed 
in  together ;  but  if  the  previously  heated  gas  and  air  are 
introduced  separately,  it  is  desirable  to  have  the  vessels  in 
series,  and  to  pass  the  gas  and  air  into  alternate  vessels. 

— E.  S. 


Improvements  in  the  Maiuifacture  of  Sulphide  of  Sodium 
or  qf  Sulphide  of  Potassium  from  their  respective  Sul- 
phates. F.  II.  Gossage,  Widnes,  and  J.  Williamson, 
Widnes,  Lancaster.  Ping.  Pat.  20,921,  November  18, 
1892. 

Alkali  waste,  or  calcium  sulphide,  is  added  to  the  mixture- 
of  sodium  or  potassium  sulphate  and  carbonaceous  matter 
from  which  the  sulphide  is  to  be  formed.  This  addition  is 
made  to  prevent  injurious  action  of  the  sulphides  upon  the, 
furnace  lining.  The  propoitiou  of  alkali  waste  preferred  is 
from  3.5  to  40  parts  to  100  parts  of  the  sulphate  taken.  After/ 
furnacing,  the  sulphide  mixture  is  withdrawn  into  open 
vessels,  in  which  it  is  cooled  before  lixiviation  without 
danger  of  oxidation.  Crystals  of  sodium  or  potassium 
sulphide,  as  the  case  ma}'  be,  are  obtained  on  concentrating-, 
the  liquors  of  lixiviation,  and  from  solution  of  such  cryslal.^ 
the  corresponding  bicarbonate  may  be  obtained  by  treat- 
ment with  carbon  dioxide  cr  otherwise. — E.  S. 


A  Process  for  the  Utilization  of  Liquors  containing 
Sulphate  of  Alumina  or  Ferric  Sidphate.  L.  Trails,, 
Dux,  Bohemia,  and  E.  Burmeister,  Hamburg,  Germany. 
Eng.  Pat.  1138,  January  18,  1893. 

SIoTHER-liquors  containing  aluminium  sulphate  and  ferric 
sulphate,  and  especially  such  as  result  from  the  alum 
manufacture,  or  come  from  the  refuse  of  shale  works,  are 
made  into  manure  by  treating  them  with  ammoniacai 
products,  such  as  gas  liquor,  or  with  nitrogenous  matters 
capable  of  yielding  ammonia ;  and  in  some  cases  also  with, 
calcareous  or  chlorinated  substances,  quicklime,  lime  ashes,^ 
lime  or  soda  mud,  and  phosphates  being  specified.  Such 
additions  are  made  as  long  as  carbon  dioxide  is  evolved,  or 
until  a  neutral  reaction  is  reached.  Sometimes  the  mixture 
may  be  filtered,  and  the  liquid  concentrated  to  obtain  a 
product  rich  in  ammonium  salts.  Or  the  mixture  may  be 
dried  up.  In  some  cases,  sulphuric  acid  may  be  added  to 
the  neutralised  product,  which  is  then  treated  with  further 
portions  of  amnionip.cal  matters  to  enrich  it  further. — E.  S. 


YIII.-GLASS,  fOTTERY.  AND 
EARTHENWARE. 

The  Diathermanci/  of  Certain  Glasses  of  Known  Compo- 
sition. K.  Zsigmond}'.  Annalen  der  Physik  und  Chem. 
1803,  49,  535  ;    Proc.  Inst.  Civil  Eng.  1893  [4],  88. 

Thi;  behaviour  with  regard  to  radiant  heat  of  alumina  and 
ferrous  oxide,  when  dissolved  in  the  substance  of  a  glass^ 
is  exactly  analogous  to  that  of  aqueous  solutions  of  these 
compounds.  While  the  presence  of  an  abnormal  proportion 
of  alumina  has  little  influence  on  the  diathermancy  of  a 
glass,  a  ver}'  small  percentage  of  ferrous  oxide  produces  a 
marked  increase  in  its  power  of  absorbing  heat  raj's.  The 
author  gives  details  of  experiments  with  eight  samples  of 
glass  of  various  kinds,  free  from  iron.  These,  in  plates  from 
7*5  to  8  millimetres  thick  (0"3  to  0'32  inch),  transmitted, 
from  58 '4  to  03  ■  14  per  cent,  of  the  heat  from  an  Argand 
burner.  On  the  other  hand,  a  soda-alumina  glass  with. 
8  per  cent,  of  alumina,  coloured  pale  bluish-green  by  a 
slight  trace  of  iron,  allowed  only  20*97  per  cent,  of  the 
radiant  heat  to  pass.  Another  specimen  of  lime-soda  crown 
glass,  containing  about  1  per  cent,  of  ferrous  oxide,  trans- 
mitted 0"72  pjr  cent.  Thi-3  sample  was  blue-green  in. 
colour.  A  plate  of  green  glass  with  about  2  per  cent,  of 
iron  stopped  the  heat  rays  entirely.  The  author  believe* 
that  this  discovery  may  be  utilised  in  providing  transparent 
screens  to  arrest  radiant  heat. 

He  also  suggests  the  possibility  of  determining  from  the. 
diathermancy  of  any  given  glass  whether  the  iron  it  contains 
is  in  the  ferrous  or  the  ferric  condition,  the  presence  of  a. 
small  quantity  of  iron  having  a  much  greater  effect  than, 
a  considerable  v.iriation  in  an}'  of  the  other  constituents. 
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Improvements  in  or  rclalhu/  to  the  Cnlfinff  of  Glitus  mid 
Apparatus  therefor.  Ij.  lliivuux,  St.  (iliishiiii,  Helf^ium. 
Kofj.  I'at.  63-14,  Marcli  'JS,  1K9:!. 

Tins  is  an  iinprovoineiit  upon  an  invention  described  in 
'Eng.  I'at.  17,6'Jl,  October  J,  1H'J2.  The  cutter  is  a  circular 
metal  plate  or  strip  of  German  silver  or  other  baiUy 
-coudiictinp  metal  supported  by  metal  standards,  which  serve 
as  coinbictors.  The  damps  for  holding  the  cutter  arc 
adjustable  at  various  heiglits  on  the  standards.  The  article 
to  be  cut  is  carried  upon  a  table,  of  which  the  height  can 
also  be  adjusted,  and  to  which  a  rotatory  motion  can  be 
imparted  by  hand,  whereby  the  operation  of  cutting  is 
facilitated.  The  cutter  is  only  held  at  four  i)oints  by  nuts, 
instead  of  being  compressed  between  two  flat  fire-proof 
rings,  as  in  a  previous  invention  (Eog.  I'at.  17,G'J1, 
October  -1,  189-2).— V.  C. 


A  Process  for  the  Pruduetion  (f  Coloured  Pictures, 
Writing,  and  the  like  on  Glass,  Porcelain,  or  Enamel. 
W.  Knapp,  Hamburg.     Eug.  I'at.  1.3,838,  July  17,  1893. 

A  uunuKK  pad  having  the  picture  or  writing  in  relief  is 
moistened  with  solution  containing  2  parts  by  weight  of 
40  per  cent,  silicate  of  sodium  or  potassium,  and  1  part  by 
weight  of  7  per  cent,  caustic  soda.  The  stamp  is  pressed 
on  the  surface  to  be  treated,  or,  in  the  case  of  glass  bottles, 
■the  object  is  rolled  upon  the  surface  of  the  stamp.  The 
moistened  surface  is  then  covered  with  the  colour  powder, 
which  is  rubbed  in  by  means  of  pads.  A  temperature  of 
40^ — .")0'  Eeamur  is  sufficient  for  drying  and  fixini. 
Washing  in  cold  or  boiling  water  or  boiling  in  acids  has  no 
effect  upon  the  picture. — V.  C. 


IX.-BUILDINa  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 


number  of  years.  It  is  also  considered  that  the  changes 
would  have  been  more  considerable  had  the  test-pieces  been 
exposed  to  the  atmosphire  instead  of  being  kept  under 
cover. 

The  author  i.s  of  opinion  that  when  cements  containing 
nuich  magnesia  are  mixed  with  a  large  pro[tortion  of  sand, 
the  effect  of  this  impurity  may  be  so  toned  down  tliHt 
di>integration  of  the  masonry  or  concrijte  need  not 
n(;ces?arily  ensue. 

In  order  to  ascertain  r.ipiilly  wlielher  the  magnesia  in  a 
cement  is  present  in  sufficient  quantity  to  prove  injurious, 
the  authoi'  recommends  hi.-,  high-pressure  steam-test.  In 
carrying  this  out  the  briquettes  are  allowed  to  harden  for 
three  days  at  the  ordinary  temperature,  and  are  tlien 
e.Yposed  for  about  six  hours  to  steam  at  pressures  varying 
from  3  to  2i)  atmospheres.  The  author  considers  that 
this  test,  which  has  now  been  in  use  for  lo  years,  gives, 
when  properly  carried  out,  the  means  of  forming  a  complete 
and  rapid  judgment  on  a  cement  containing  magnesia.  On 
the  other  hand,  it  has  been  stated  that  e\en  the  best 
cements  fail  to  stand  this  test. 


Experiments  on  the  Action  of  Magnesia  in  Portland 
Cement.  L.  Erdmenger.  Thon-Industrie  Zeit.  1893  ; 
I'loc.  Inst.  Civil  Eng.  1893  [4],  7. 

The  raw  material  for  these  experiments  was  a  dolomitic 
limestone,  which  was  sifted  through  a  sieve  of  1,600  meshes 
per  square  centimetre  (10,322  meshes  per  square  inch) 
T)efore  use.  Two  series  of  experiments  were  made  :  in  one 
the  magnesia  replaced  part  of  the  lime  present  in  Portland 
■cen'ent,  in  the  other  the  usual  quantit}-  of  lime  was  retained 
and  magnesia  added  in  various  proportions.  From  previous 
investigations  the  author  is  of  opinion  that  magne-'^ia  cannot 
be  considered  as  an  equivalent  for  lime  in  Portland  cement, 
and  cannot  therefore  replace  any  part  of  that  substance 
•which  is  present  in  a  normal  cement. 

A  number  of  cements  were  made,  in  which  the  proportion 
of  magnesia  varied  from  0-8  to  23'3  per  cent.  On  the 
•whole  the  specific  gravity  increased  with  the  proportion  of 
magnesia,  although  the  increase  was  scarcely  perceptible 
when  the  percentage  of  magnesia  was  very  small. 

A  number  of  rods  100  millimetres  (3-937  inches)  in 
length  and  5  square  centimetres  (0'77.5  square  inch)  in 
■section  v,ere  made  of  the  different  samples  of  cement. 
Immersed  in  water,  the  whole  of  the  test-pieces  expanded, 
especially  those  made  with  neat  cement ;  with  three  parts 
of  sand  the  expansion  was  not  so  great.  The  observations 
were  continued  for  a  period  of  90  weeks,  when  those 
cements  with  the  highest  proportions  of  magnesia  showed 
signs  of  disintegration. 

Exposed  to  the  air,  all  samples  contracted,  and  none  of 
them  showed  decomposition  of  a  serious  nature.  With  the 
increase  in  the  proportion  of  magnesia,  beyond  a  certain 
point  there  was  a  diminution  in  the  amount  of  contraction, 
-and  the  author  considers  that  this  might  ultimately  result  in 
expansion,    and    in  the  destruction  of  the   cement  after  a 


X.-METALLIJRGY. 

Scaffolding  in  the  Bias'- Furnace.     W.  \'an  Vloten.    Stahl 
und  Eisen,  1892,  No.  .i. 

With  the  adoption  of  hot-V>last  and  of  furnaces  with  wide 
hearths,  serious  interrujitions  of  work  from  scaffolding  have 
become  more  frequent  than  they  formerl3-  were.  The  writer 
gives  the  results  of  his  own  experience  and  slates  certain 
conclusions. 

When  a  scaffold  is  beginning  to  form  the  blast  expe- 
riences  but   little   resistance,   but    tiie  top-flame   becomes 
clearer  than  usual,  freer  from  dust,  bluish  or  reddish,  and 
transparent.       A    short  interruption   of    the   blast  is  often 
sufficient  to  bring  down  the  scaffold,  but  new  ones  are  often 
formed  after  short  intervals,  resistance  to  th'.'  passage  of 
'    the  gases  grows  stronger  and   stronger,  the   quantity  of  air 
I    blown  in  grows  rapidly  less,  the  slag  flows  feebly  and  much 
of  it  is  blown  out  as  dust,  while  the  top-flame  becomes  very 
weak,  bluish,  smokeless,  and  transparent.     If  now  the  old 
I   remedy  of  blowing  in  cold  air  be  adopted,  it  often  happens 
that  the  obstruction   lessens,  the  slag  begins  to  flow  more 
j   freely,  and  after  a  little  time  the  scaffold  breaks  and  the 

charge  descends. 
I  In  some  cases,  however,  this  remedy  fails  ;  the  resistance 
'  to  the  passage  of  air  becomes  very  great,  so  that  if  the  blast 
be  stopped  the  gases  stream  out  with  violence  through  the 
tuyeres,  no  more  slag  flows,  and  the  top-flame  entirely 
disappears.  P.ven  now  a  remedy  may  often  be  found  if  an 
opening  be  made  in  the  furnaee-wall  so  that  cold  air  can  be 
blown  into  the  charge,  to  make  its  way  out  again  through 
the  slag  spout  or  one  of  the  tuyeres.  In  this  case  much 
coke  is  often  blown  out,  a  great  cavity  arises  beneath  the 
arch  formed  by  the  scaffold,  portions  of  its  lower  side 
fall  down,  and  finally  it  is  so  weakened  that  some  of  the 
blast  finds  a  way  through,  the  top-flame  again  appears, 
the  charire  sinks,  and  the  trouble  is  over.  And  in  some 
cases  this  break  up  of  the  vault  may  be  effected  merely 
bv  the  use  of  an  exceptionally  strong  blast. 

'The  writer  makes  the  following    general  remarks  upon 
scaffolding  :  — 

1.  It  usually  originates  while  the  general  working  of  the 
furnace  is  good  ;  with  a  badly-working  furnace  the  charge 
is  generally  sufficiently  open  to  allow  of  the  air  passing 
freely. 

2.  A  cold  blast  is  in  general  the  best  means  of  remcvmg 
the  scaffold. 

3.  Incipient  scaffolding  is  indicated  by  a  clear,  trans- 
parent top-flame,  while  irregular  working  is  indicated  by  a 
w  hite  or  smokv-  flame. 

4.  .\s  a  rule' scaffolding  commences  with  a  slower  sinking 
of  the  charge  ;  this   is   followed  by   an    absolute  stoppage. 
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which  may  be  remedied  by  stoppiug  the  blast  for  a  short 
time;  and  this  again  by  a  third  stage,  in  which  such  a 
steppage  has  no  efi'ect. 

5.  It  frequently  begins  on  the  employment  of  bad  coke, 
soft  and  wet  ore,  and  a  very  hot  blast.  Narrow  furnaces 
with  almost  vertical  walls  and  furnaces  with  very  wide 
hearths  seem  particularh*  liable  to  this  trouble. 

6.  Aery  heavy  tapping,  producing  a  large  cavity  in  the 
hearth,  often  leads  to  scaffolding. 

The  author  states  that  the  scaffolds  in  the  furnaces  with 
which  he  has  had  to  do  generally  lie  very  deep  in  the  shaft, 
and  never  above  the  upper  part  of  the  boshes.  The  upper 
side  of  the  obstruction  is  sometimes  indicated  by  little 
flames  which  make  their  way  through  cracks  in  the  furnace 
walls. 

The  writer  then  goes  on  to  discuss  the  immediate  cause  of 
scaffolding.  He  asks  how  it  is  that  with  a  furnace  six  metres 
wide  above  the  boshes  and  three  in  the  hearth  it  is  possible 
that  an  arch  can  be  formed  from  the  loose,  mixed  materials 
present,  which  is  capable  of  bearing  for  hours  together  tho 
heavy  burden  resting  upon  it,  and  even  to  resist  all  the 
means  which  are  taken  to  destroj-  it.  And  further,  how  is 
it  that,  when  the  arch  has  fallen,  and  the  hearth  is  filled  with 
masses  of  apparently  cold  material,  the  furnace  so  rapidly 
passes  into  good  working  order  again?  And  why  does  such 
an  arch  generally  appear  after  regular  rather  than  irregular 
working  ?  And  why  does  a  cold  blast  generally  destroy  it  ? 
His  conclusion  is,  that  the  obstruction  is  actually  caused  by 
an  accumulation  of  finely-divided  carbon,  partly  consisting 
of  coke-dust  blown  up  from  the  crucible  and  entangled,  as 
in  the  meshes  of  a  filter,  and  so  rendering  the  top-flame 
dust-free,  but  principally  by  deposits  resulting  from  the 
dissociation  of  carbonic  oxide  by  means  of  the  hot-blast, 
and  aided  by  a  swelling  of  the  ore  resulting  from  superficial 
reduction.  This  deposit  is  more  or  less  rapidly  burnt  away 
when  a  cold  blast  is  substituted,  and  when  at  lenath  the 
scaffold  breaks,  the  fallen  material,  being  mostlj^  carbon, 
though  cold,  is  soon  consumed,  and  the  furnace  resumes  its 
normal  working  condition. 

The  apparent  explosions  which  occur  on  the  collapse  of 
a  scaffold,  and  by  which  the  gas-leading  apparatus  at  the 
mouth  is  often  damaged,  are  not  due  to  an3'  accumulations 
of  explosive  gases  within  the  furn-tce,  but  merely  to  the 

Fig.  2. 


violent  displacements  of  already  compressed  gases  occa- 
sioned by  the  fall,  or  to  gases  sucked  in  at  the  moment  of 
the  collapse. 

Furnace  accretions  facilitate  scaffolding,  both  by  narrow- 
ing the  working  area  and  by  supplying  rough  surfaces  of 
abutment  for  the  arch. 

In  conclusion,  it  is  recommended  that  the  tuyere  nozzles^ 
should  be  made  to  project  further  into  the  furnace  than  has 
been  hitherto  practised. — J.  H.  C. 


Combustion  in  the  Blast-Fiirnnce  Hearth.     "W.  Van  Vloten 
Stahl  und  Eisen,  1893,  Xo.  1. 

The  process  of  combustion  before  the  tuyeres  of  a  blast- 
furnace is  not  sutficiently  understood.  No  one  knows  how 
far  the  oxygen  of  the  blast  penetrates  into  the  furnace 
before  it  enters  into  full  combination  ;  whether  the  carbon 
of  the  fuel  is  converted  at  once  into  carbonic  acid  or 
whether  carbonic  oxide  is  first  formed  ;  and  equallj-  little 
is  known  of  the  precise  influences  which  the  character  of 
the  fuel  and  the  temperature  of  the  blast  exert  in  the 
combination. 

It  is,  no  doubt,  of  great  importance  that  the  furnace-mam 
should  know  exactly  what  does  take  place.  He  knows^ 
indeed,  that  the  number,  situation,  and  size  of  the  tuyeres,, 
as  well  as  the  size  of  the  hearth,  influence  the  results,  but 
he  only  knows  it  empirically,  and  he  can  only  guess  as  to 
the  direct  result  which  vany  be  expected  to  follow  any 
particular  change.  ^lanj-  furnace-men  believe,  for  instance, 
that  the  use  of  a  strong  blast  leads  to  a  useless  combustion- 
of  fuel  outside  the  crucible  of  the  furnace,  but  this  has  not 
been  actually'  either  proved  or  disproved.  With  a  view  of 
getting  direct  light  on  this  subject  the  writer  devised  a 
method  of  drawing  off  gases  from  the  furnace  by  means  of 
a  cooled  pipe,  as  shown  in  Fig.  1.  Here  a  is  a  copper 
tube  of  4  mm.  internal  diameter,  through  which  the  gas 
streams  out.  This  passes  through  a  ^-inch  gas  pipe  and  is 
secured  with  hard  solder  into  the  side  of  an  outer  pipe  1 J 
inch  diameter.  Cold  water  is  supplied  through  the  f -inch 
tube,  which  surrounds  the  little  copper  tube  and  thence 
passes  into  the  outer  pipe.  This  latter,  which  is  2,200  nim^ 
long,  is  provided  with  a  strong  flange  and  cap  as  shown,  so 
that  it  can  be  driven  into  the  furnace  by  blows  from  a  woodeii 
mallet. 

Fig.  3. 
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The  gasf>s  drawn  off  were  analysed  to  determine  O.COj, 

CO,  and  H  h_v  means  of  tliR  Thijrncr  gas  apparatus.  The 
hearth  of  tlie  furnj.ee  iu  wliich  these  tests  were  made  is 
.sliown  in  i)hiii  and  section  in  Fi/^s.  2  and  '^,  wliich  arc  drawn, 
in  the  original,  to  a  scale  of  V^r^h. 


Fig.  1. 


The  furnace  is  20  metres  high,  the  hearth  being  3  metres 
in  diameter,  the  boshes  increasing  upwards   to   6   metres. 


The  tuyere  zone  is  surrounded  with  a  ring  of  cast-bronze 
water-boxes,  which  greatly  facilitated  the  tc^t*. 

Most  of  the  tests  were  made  under  normal  conditions  on 
white  Thomas-iron,  of  which  the  furnace  produced  about 
i:u)  tons  daily.  With  each  1,000  kilos,  of  raw  iron  there 
wr.s  supplied,  on  an  average,  920  to  'J40  kilos,  of  coke,  con- 
taining from  'J  -5  ti)  10  per  cent,  of  a.sh,  CUO  kilos,  of  puddle- 
slag  and  forge  scale,  1 ,720  kilos,  of  ore,  and  C20  kilos,  of  flux. 
There  are  five  tuyt-res,  each  having  a  diameter  of  120  mm., 
and  working  under  a  pressure  of  o  lb.,  at  a  temperature  of 
050^  to  7oO  .  .\  few  tests  were  made  while  -.vorking  on 
grey  Thomas-iron  containing  2  per  cent,  of  silicon,  whereby 
the  production  was  reduced  to  soniethinn  over  lOU  tons  per 
day,  with  a  slightly  raided  coke  consumption.  The  mixture, 
wind-pressure  and  temperature  remained  the  same,  but  the 
live  nozzles  then  had  only  110  mm.  internal  diameter. 
Besides  these  there  were  also  a  few  tests  made  while 
working  on  steel-iron  containing  5  per  cent,  of  manganese. 

The  analytical  results  are  given  in  the  following  table,  in 
which  the  Koman  figures  correspond  with  those  given  in 
Figs.  2  and  .i  to  indicate  the  places  from  which  the  samples 
were  taken. 


Date. 


11 '5 
2111 
IS  .5 
24/10 

19  11 

22  11 

23  11 
23  5 

20  7 
25,C 

21  t? 
18, 11 
185 
19.11 

22  11 

23  11 
23  5 

25,6 

25/5 

21  fi 

255 

17  10 

17,10 

277 

18.6 

18/6 

at/6 

2l.'f 

16/6 

16,6 

24/10 

18/11 


Place  of 
taking 
Sample. 


Ref. 
No. 


Kind  of  Iron 
produced. 


Volumes  of 
COi        CO  H 


Loss  = 

N 


.  Vols.O 

to 
ilOOON 


Remarks. 


Samples  taken  at  the  Tuyere  Level. 


I. 

1 

I. 

2 

II. 

3 

II. 

4 

11. 

5 

II. 

6 

II. 

7 

III. 

8 

III. 

0 

IV. 

10 

V. 

11 

V. 

12 

VI. 

13 

VI. 

14 

VI. 

15 

VI. 

16 

VII. 

17 

VII. 

18 

VIII. 

19 

IX. 

20 

X. 

21 

XI. 

22 

XI. 

23 

XII. 

24 

XIII. 

25 

XIV. 

26 

XV. 

27 

XVI. 

28 

x^^I. 

29 

XVIII. 

30 

XIX. 

31 

XX. 

32 

XX. 

33 

Thomas-iron  , 


j*Steel-iron 

Thomas-ii-on  , 


Grey  Thomas-iron 
Thomas-iron 


Grey  Thomas-iron  . . 
Thomas-iron 


Steel-iron  . , 

Grey  Thomas-ii-on 
Thomas-iron 


91 
13 

li 


8i 
6 
15 


SI 

11 J 
2 
21 

2J 


li 
324 
19 
25| 

9J 
28i 
2Si 
.301 
37 
38 


101 

.. 

Hi 

11 

111 

10 

13i 

6 

12| 

12i 

13 

1 

4 

25 

8 

17J 

lol 

4 

C'i 

19 

9 

m 

Middle  of  the  hearth. 


Rupid  working,  much  pressure. 


Steel-iron  . . . . 
Thomas-iron  . 


.391 
34i 

36i 

.34i 

.334 

.33? 

40 

451 


3 
If 

If 

24 

24 

2 

11 

If 


78  -ai 

80i  23^5 

804  216 

65f  1      213      Shortly  oefore  scaffoldiup. 

724  2.38 

70f  212       Rapid  working,  much  preisure. 

784  209 

654  218 

67  2  IS 

644  263 

60  .308 
594  328 
80  225 
804  224 
111  217 
801  205 
791  2.30 
£2  20 1 
80f  211 
67f  244 
72f  229 
784  223 
724  221 
724  238 
57*  347 
631  270 
654  '      260 

61  ,  299 

63  ,      274 

I 

644  j       260 

644  2'12       Betwe?n  two  tuyeres. 

5  4  343    i  Shoi  tly  before  scalloldm.g 

321  421 


Slow  workini. 


The  org'nal  word  used  was  "  Stahleiaeti"  which  probably  corresponds  with  oiir  "  Besse  tier  pig"  made  from  rel  ore,  with  1  dw  silicon. 
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Date. 


Plac<J  of 

Ref. 

taking 

Sample. 

Volumes  of 


Kind  of  Iron 
produced. 


Remai'ks. 


Samples  takex  below  the  Tuyere  Level. 


16/7 

II. 

3t 

23/7 

XI. 

35 

19/7 

XII. 

36 

Thomas-iron 

Grey  Thomas-iron 


24i 

m 

33 


?  '  310  mm.  under  point  II. 
62i  I  277  400  „  „  XI. 
65   I   254   310     „     „   XII. 


Samples  takex  ox  the  Link  A  l\  (Fig.  3),  630  mm.  above  Tuyere  Lkviu,. 


1/12 
^7/10    I 
10,11 

7/12 
10/11 
20/10 

1/12 

5/11 

7/12 

5/11 


XXI. 

3,       j 

XXII. 

33 

XXIII. 

39      j 

XXIV. 

40 

XXV. 

41 

XXVI. 

42 

XXVI. 

43 

XXVII. 

44 

XXVIII. 

45 

XXIX. 

46 

Tliomas-iron . 


34J 

i 

65 

263 

3 

27J 

2 

C7J 

215 

4 

21i 

2h 

69 

236 

6 

194 

3 

4 

73J 

213 

5i 

23 

2i 

69 

246 

1 

111 

2 

75i 

224 

7i 

171 

i 

741 

214 

3| 

27 

2i 

604 

260 

1 

30 

1 

68 

235 

\ 

33 

2 

64^ 

271 

The  analyses  show  clearly  that  a  very  active  com- 
bustion takes  place,  but  that  it  is  very  local.  When  the 
blast  entered  at  the  rate  of  about  250  m.  per  second,  the 
outside  limit  of  the  free  oxygen  was  found  to  be  only 
600  mm.  iu  front  of  the  tuyeres  and  6oO  mm.  above  their 
centre.  The  spaces  in  which,  under  normal  conditions,  free 
oxygen  Avas  four^d  are  shaded  with  horizontal  lines  in  Figs. 
2  and  3.  In  many  cases  the  space  must  be  much  smaller 
than  is  there  shown.  There  is  nothing  to  show  that  over- 
heating ever  begins  through  the  combustion  of  carbon  in 
■the  upper  regions  of  the  furnace. 

Furthermore,  the  analyses  show  that  the  oxygen  of  the 
blast  when  working  at  a  high  temperature  is  at  once 
converted  into  carbonic  acid  before  any  carbonic  oxide  is 
formed.  These  gases  are,  indeed,  occasionally  found  together 
(see  Table  Nos.  3,  14,  19),  but  even  then  the  carbonic  oxide 
is  small  in  quantity,  and  its  presence  is  probably  due  to 
rshght  variations  in  the  pressure  from  the  "  throbbing  "  of 
the  blast-engine. 

Free  H  is  found  in  all  the  tests,  as  well  where  free  <)  is 
found  as  in  the  waste  gases.  Hence  it  would  seem  that 
any  moisture  entering  the  furnace  is  decomposed  and  the 
liberated  H,  like  the  nitrogen  of  the  air-blast,  streams  up 
passively  through  the  charge. 

The  proportion  of  O  to  N  is  interesting.  In  the  ingoing 
blast  there  are  1,000  vols.  X  to  265  of  O  ;  in  most  of  the 
tests  one  finds  less  oxygen  than  this,  some  having  been 
..consumed  in  oxidising  the  silicon,  manganese,  phosphorus, 
&c.  of  the  raw  iron.  There  must  therefore  be  in  the 
hearth  an  oxidation-zone  where  O  and  CO^  predominate, 
and  a  reduction-zone  where  CO  predominates,  the  extent  of 
the  first  depending  upon  the  intensity  of  the  combustion 
:md  the  quantity  of  blast ;  hot-blast  and  slow  working  both 
tend  to  lessen  the  oxidation-zone. 

Part  of  the  raw  iron  in  front  of  the  tuyeres  is  exposed  to 
oxidation,  as  is  shown  by  the  separation  of  decarbonised 
ii  on  from  the  ing  )ts,  in  the  form  of  thin  plates,  one  of  which, 
4  mm.  thick,  gave  on  an  analysis — 

Per  Cent, 

Carbon 0-04 

Silicon 0-10 

Manganese 0'41 

Phosphorus o 0'99 

Iron  at  a  very  high  temperature  readily  absorbs  carbon, 
which  subsequently  sepj  rites  is  graphite.     "When,  however, 


there  is  much  silicon  present  the  carbon  does  not  so  readily 
separate. 

The  author,  modifying  some  of  the  opinions  expressed  in 
a  former  paper  (Das  Hiingen  der  Gichten  in  den  Ilochofen. 
Stahl  und  Eisen,  1892),  draws  certain  conclusions  from 
these  experiments,  as  follows: — 

The  greater  part  of  the  furnace  cavity,  and  particularlj' 
in  the  region  of  the  crucible,  is  filled  with  coke,  which  is 
unalterable  by  heat  unless  oxygen  be  present.  C-'onsequently 
the  charge  does  not  subside  equally,  but  only  in  a  series  of 
funnels  situated  directly  in  front  of  ihctuyires,  and  which 
join,  when  the  working  is  normal,  at  a  moderate  height 
above  the  tuyere.  These  considerations  throw  a  new 
light  upon  the  origin  of  "  scaffolding."  Instead  of  one 
vault  over  the  whole  of  the  furnace,  we  must  conceive  a 
series  of  smaller  vaults  over  the  separate  funnels,  which 
become  narrowed  with  each  increase  in  the  intensity  of  the 
combustion  owing  to  irregular  working  or  to  inferior 
charge-material,  and  at  the  same  time  their  junctions  rise 
higher  and  higher. 

An  arch  which  is  chiefly  composed  of  carbon  cannot  be 
destroyed  by  heat  alone,  while  the  possibility  of  oxidation 
is  lessened  as  the  blast  becomes  more  and  more  obstructed. 
It  can  only  be  broken  bj'  a  cold  blast,  or  by  a  veri/  strong 
wind  pressure,  or  by  blowing  out.  This  last  method 
sometimes  leaves  a  vault  extending  over  the  whole  furnace 
area,  but  it  is  a  result  and  not  the  cause  of  irregular 
working. 

When  the  samples  Xos.  4  and  32  were  taken  the  furnace 
was  going  very  slowly  but  quite  rtgularl}- ;  half  an  hour 
later  the  charge  set  fast  in  the  furnace  and  remained  so  for 
several  hours,  so  that  the  conditions  "which  produced 
scaffolding  so  soon  after,  must  have  been  already  existent. 
Although  the  sample  Xo.  4  was  taken  only  a  little  in  front 
of  Xo.  3,  Avhere  much  carbonic  acid  existed  and  a  little 
oxjgen,  it  was  found  to  contain  32. v  per  cent,  of  carbonic 
oxide,  but  neither  carbonic  acid  nor  oxygen.  Evidently 
this  gas  had  no  oxidising  power.  The  "  funnel  "  before  the 
tuyere  was  unusually  narrow,  and  it  is  not  to  be  wondered 
at  that  short'ij-  after  the  charge  stuck  fast. 

The  author  concludes  that  furnaces  with  wide  hearths 
are  most  suliject  to  scaffolding,  and  also  that  when  it  has 
occurred  it  is  generally  better  to  close  one  or  more  of  the 
tuyeres  rather  than  to  lessen  the  wind  pressure. — J.  H.  C. 
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Plated  Shcit  Metal.  (J.  lluchner.  Clicm  Zuit.  IS'JJ, 
17,  1-2. 
iiiLVKR-plating  is  usually  supposed  to  affonl  com)>letc  pro- 
tection to  tlie  plated  nutal  ;  thi«,  the  author  lias  observed 
in  the  case  ofsilver-platLMl  (•()i)])er,  is  not  ahva3s  the  case.  .\n 
examination  of  sihxr-idated  eui)per  which  has  been  soldered 
in  order  to  jjrejiare  drinkiufX  vessels  from  it,  reveals  the 
presence  on  the  nutal  of  numbers  of  black  spots  of  copper 
o.xide  as  larfje  as  pins'  heads,  whilst  viiu-gar  has  an  apjiie- 
ciablc  action  on  the  plate  either  before  or  afier  hcati."^'  for 
the  puri)Ose  of  .soldciin^'.  I'nder  the  ma<;iiif  \  in^r  glass  red 
t;pots  of  nakeil  copper  are  seen  on  the  unheutrd  copper  sheet  ; 
the  plaiiup  of  copper  eonsei|Mently  does  not  afford  a  con- 
tinuous coalin<r  of  silver,  but  leaves  portions  of  the  copper 
unprotected.  These  uneoated  patches  then  become  vi>ible 
as  black  specks  on  lieatin>,'  the  metal.  Vessels  of  plated 
copper  should  therefore  not  be  used  for  contain injx  food  or 
drink  unless  they  will  stand  24  hours'  contact  with  vinegar 
without  bein-r  attacked.— W.  J.  P. 


TIlc     Mainij'iiftitre    of    Basic     Sled    at      \V ilkowitz.      1'. 

Kupelwieser.    Iron  and  Steel  Institute,  Autumn  Meeting, 

1893. 
The  problem  that  the  author  had  to  contend  with,  was  how 
to  convert  into  steel  or  ingot  iron  of  good  (juality  a  j)ig- 
iron  containing  too  much  phosphorus  for  the  Bessemer 
process,  and  too  little  for  the  basic  Uessemer  process 
without  the  use  of  scrap.     The  procedure  is  as  follows:  — 

Pig-iron  containing  about  1  per  cent,  of  silicon,  is  run 
from  the  blast  furnace  into  a  ladle  and  transferred  to  the 
Bessemer  converter,  where  it  is  blown  until  it  is  desiliconised. 
The  metal  containing  some  manganese  and  carbon  and  the 
phosphorus,  is  then  introduced  into  the  ladle,  taken  to  and 
run  into  a  basic-lined  Siemens-Martin  furnace,  where,  in 
conjunction  with  two-thirds  of  its  Aveight  of  cold  pig, 
its  conversion  into  steel  is  completed. 

The  advantages  of  this  method  of  procedure  are  many. 
In  the  first  place  the  cost  is  much  less  than  for  the  con- 
version in  the  Siemens-Martin  furnace  from  the  com- 
mencement, and  is  equal  to  about  that  of  the  basic  Bessemer 
process  when  carried  out  on  a  large  scale.  The  running  in 
of  the  molten  metal  saves  time,  fuel,  and  wages,  and  the 
metal,  being  previously  desiliconised,  does  not  attack  the 
basic  lining  of  the  Siemens-Martin  furnace,  whilst  a  smaller 
quantity  of  lime  is  necessary  to  keep  the  slag  basic. 

—A.  W. 

The  Modifications  of  Carban  in  Iron.     A.  Ledebur.     Iron 

and  Steel  Institute,  Autumn  Meeting,  1893. 
This  paper  is  a  short  summary  of  wliat  has  already  been 
•done  in  researches  on  the  above  subject.  The  author 
divides  the  carbon  in  iron  into  four  modifications,  viz., 
graphitic,  temper,  carbide,  and  hardening.  The  temper- 
carbon  resembles  graphite,  and  if  present  in  appreciable 
quantity  is  visi'ole  to  the  eye  on  the  fractured  surface  of  the 
iron  in  the  form  of  small  black  spots,  which  frequently  join 
together  to  form  spots  of  larger  size,  causing  the  surface  of 
the  metal  to  possess  a  kind  of  sprinkled  appearance.  Like 
graphite  it  is  not  attacked  by  boiling  acids.  It  has  there- 
fore been  frequently  confused  w  ith  graphite,  and  at  present 
there  are  no  means  of  separately  determining  both  these 
modifications  when  they  occur  together.  It  is  unlike 
graphite  in  being  amorphous,  and  it  is  the  first  to  disappear 
when  the  metal  is  heated  under  oxidising  conditions,  such 
as  with  iron  ore  to  form  malleable  castings.  Any  per- 
centage of  manganese  in  the  iron  renders  its  formation 
more  difficult.  Its  name  is  chosen  because  this  form  of 
carbon  is  mainly  produced  during  the  prolonged  heating  of 
white  pig-iron  during  the  tempering  process.  The  for- 
mation, and  the  well-known  influences  which  govern  it,  of 
the  other  modifications  of  carbon  are  also  reviewed. — A.  W. 


New  Method  of  Casting  Steel  Ingots  in  Sweden.     Board  of 
Trade  Journal,  November  1893,  579. 
At  the  Nykroppa  Iron  Works,  in  Sweden,  a  method  of 
consolidating  steel  ingots,  by  subjecting  the  fre  ;hly  fil'e  1 


mould  to  pressure  dcveloi)ed  by  centrif jgal  action,  has  been 
introduced  by  the  manager,  Mr.  L.  Sebenius,  according  to 
.S7(/A/  und  Kisen.  Thu  apparatus  consists  of  an  upright 
shaft  in  the  centre  of  a  cylindrical  casting  pit,  carrying  a 
frame  of  four  arms,  to  each  of  which  is  articulated  a 
I.latform  supporting  four  ingoi  moulds.  While  the  shaft  is 
at  rest  the  moulds  are  upright,  and  arc  filled  in  the  usual 
way,  but  when  it  is  set  in  rapid  rotation  they  fly  up  into 
the  horizont  il  po-ition,  and  a  pressure  in  the  direction  of 
the  length  of  the  ingot  is  developed  equal  to  30  times  that 
due  to  the  column  of  liquid  metal  in  the  mould,  which  drives 
the  gases  out  and  jtroduces  a  perfectly  solid  casting. 
I'niformity  of  composition  is  also  induced,  as  on  account  of 
the  rapid  cooling  iKjuation  is  i)revented.  The  process,  which 
has  now  been  in  use  about  two  years,  lias  been  applied  to 
both  the  Bessemer  converter  and  to  the  open-hearth  furnace. 
The  ingots  are  free  from  external  defects,  and  tlie  loss  bv 
defective  ends  has  been  diminished  40  per  cent.,  the  metal 
being  so  compact  as  to  bear  rolling  to  finished  sizes  without 
the  use  of  the  cogging-mill.  The  cost  of  the  apjiaratus  is 
about  2,000  dollars  for  a  three-ton,  and  4,000  dollars  for  a 
10-ton  charge. 

The  circumference  described  by  the  bottom  of  the  moulds, 
when  spun  up  into  the  liorizontal  position,  is  about  G7  feet, 
corresponding  with  the  working  speed  adopted  of  126 
revolutions,  to  a  velocity  of  nearly  10,00  i  feet  per  minute. 
The  pressure  on  the  mould,  takm  at  30  times  the  depth  of 
the  ingots,  will  be  about  150  feet  of  iron,  or  from  5ott  to 
600  lb.  per  s(|uare  inch.  In  the  form  of  the  apparatus 
intended  for  smaller  ingots  the  moulds  are  arranged  on  an 
inclined  position  and  radially  to  a  central  fixed  vertical 
feeding  tube  upon  a  turntable,  which  is  set  in  rotation  after 
filling,  or  the  latter  operation  may  be  performed  while  the 
table  is  actually  in  motion. 

There  is  a  later  modification  of  the  apparatus,  in  whicli 
the  rotating  table,  being  smaller  in  diameter  than  that 
previously  adopted,  can  be  driven  at  a  higher  speed  up  to 
200  revolutions  per  minute.  There  are  eight  pivoted  moulds, 
each  divided  by  internal  walls,  so  as  to  give  nine  small 
ingots  suitable  for  wire  billets  or  thin  sheets.  By  means  of 
a  central  annular  funnel  lined  with  refractory  material,  and 
provided  with  eight  feeding  spouts,  or  one  for  each  group  of 
moulds,  the  whole  number  of  72  ingots  is  cast  by  a  single 
pouring  from  the  ladle,  which  contains  from  four  to  six  tons 
of  steel. 


PATENTS. 


Improvemeyits  in  and  connected  with  the  Reduction  of 
Antimony  Ores,  Alloys,  and  Salts,  and  Purification  of 
the  Metal  obtained  therefrom.  J.  B.  Alzugaray, 
London.     Eng.  Pat.  15,713,  September  1,  1892. 

The  ores  and  substances  to  be  treated  are  fused  in  closed 
vessels  of  clay,'plumbago,  enamelled  iron,  or  other  suitable 
material,  while  a  current  of  hydrogen,  coal-gas,  petroleum 
gas,  or  other  reducing  gas  is  made  to  pass  through  the 
fused  mass. 

The  reduced  antimony  is  collected  in  iron  moulds  or 
other  convenient  receptacles.  In  order  to  piurify  or  retine 
the  metal,  and  to  separate  precious  metals  therefrom,  it  is 
used  as  an  anode  in  an  electrolytic  bath,  the  cathode  or"  the 
same  being  a  plate  of  lead  or  other  good  conductor.  The 
electrolyte  employed  is  a  solution  of  one  or  more  chlorides 
or  other  salts  of  antimony  dissolved  in  an  alkaline-,  alkaline- 
earthy,  or  metallic  chloride,  or  in  an  acetate  or  tartrate,  and 
acidified  when  necessarj-. 

The  pure  metal  collected  on  the  cathode  is  melted  and 
run  into  moulds.  The  impurities  are  collected  in  the  anode, 
from  which  the  precious  metals  are  .'ubsequently  separated. 

—J.  H.  C. 


Improvements  in  or  relating  to  the  Manufacture  of  Iron 
and  Stevl.  G.  F.  Thomson,  Newport,  Essex.  Eng. 
Pat.  16,408,  September  13,  1892. 

These  consist  in  the  ai)plication  of  aluminium  or  aluminium 
alloy,  with  or  without  lime  or  other  basic  material,  during 
the  decarbonising  stage  in  the  puddlin?,  Siemens'  basic, 
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and  Siemens'  acid  processes,  for  the  purpose   of  utilising 
cheap  or  inferior  classes  of  pig-iron. 

Any  of  the  materials  known  a-  "physic,"  such,  for 
instaisce,  as  ferro-manganese,  salt,  chloride  of  calcium,  or 
fluorspar,  may  be  added  in  conjunction  with  the  aluminium, 
or  before  or  after  it,  as  desired.  From  4  to  14  ounces  of 
aluminium  per  charge  of  500  lb.  of  pig-iron  will  usually 
sufBce.— J.  H.  C. 

Improvements  in  Apparatus  for  Concentrating   Gold  Ores 

and  the  like.     K.  H.   Gray,    Acton.     From  F.  W.  Gray 

and  W.  Marsh,   of  Orrgaum,  India.     Eng.   Pat.  1G,592, 

September  16,  1S92. 

The  inventor  uses  a  kind  of  conical  hydraulic  separator 

with  adj-astable  outlet,  and  an  inlet  for  water  under  pressure. 

The  material   to  he   concentrated   is  mixed  with  water  and 

fed  into  the  separator  in  the  ordinary  way. — J.  H.  C. 


Improvements    in    the   Extraction    of  Bismuth,  especiallif 
applicable  to  the  Treatment  of  the  Flue-Dust  of  (lopper 
Works.     J.  W.  Kynaston,  Liverpool.     F.ng.  Pat.  17,694, 
October  4,  1892. 
The  flue-dust  is  digested  with  moderately  diluted  hydro- 
chloric acid,  not  in  excess;  the  solution  obtained   is   mixed 
witb    chloride  of  calcium   so   as   to  eliminate   most   of  the 
sulphuric  acid   present,  and,  after   filtration,  the  bismuth  is 
precipitated  with  carbonato  of  lime  or  other   alkaline  earth. 
The   impure    carbonate  of   bismuth   so   obtained    may    be 
readily  reduced  to  metallic  bismuth   by  fusion   with   a  flux 
composed  of  ordinary  salt-cake  mixed  with  one-third  of  its 
weight  of  powdered  coal. — J.  H.  C. 


Improvements    in    the    Manufacture    of    Cuprous     O.vide. 

C.  H.  W.  Hoepfner,  Giessen,  Germany.     Eng.  Pat.  18,900, 

October  21,  1892. 
GiiouxD  ores  and  smelting  products  containing  copper 
sulphide  are  treated  with  a  hot  solution  of  copper  chloride 
and  calcium  chloride,  by  which  means  the  copper  in  the 
ore  passes  into  solution  as  cuprous  chloride,  that  already 
in  solution  being  at  the  same  time  reduced  to  cuprous 
cliloride.  The  clear  solution  is  divided  into  two  portions  ; 
the  first  is  purified  from  iron,  bismuth,  arsenic,  antimony, 
silver,  and  other  metals  in  a  well-known  manner,  and  then 
caustic  lime  or  soda  is  added,  by  which  means  cuprous 
oxide  in  a  state  of  great  purity  is  obtained.  The  other 
half  of  the  solution  is  treated  with  sulphurous  acid  and  air 
or  oxygen,  or  with  chlorine,  by  which  means  its  copper  is 
converted  into  cupric  chloride,  to  be  used  again,  as  at  first, 
in  the  lixiviation  of  ores,  &c. — J.  H.  C. 


A  Process  for  the  Elimination  of  Sulphur  and  Phosphorus 
from  Molten  Iron  or  Steel.  H.  J.  Phillips,  Leytonstone. 
'Eng.  Pat.  19,727,  November  2,  1892. 
This  is  effected  by  forcing  through  the  molten  iron  or  steel, 
by  means  of  a  blast  of  air,  one  or  more  desulphurising  or 
dephosphorising  agents,  such  as  lime,  oxide  of  manganese, 
limestone,  chalk,  magnesia,  chloride  of  calcium,  chloride 
of  manganese,  dolomite,  carbonate  of  barium  (witherite), 
carbonate  of  magnesia,  fluoride  of  calcium  (fluorspar), 
barium  dioxide,  sodium  chloride  (common  salt).  The 
agents  used  form  light  compounds,  which  are  partly  ejected 
by  the  blast,  and  partly  remain  on  the  surface  ot  the  metal. 
The  process  is  more  particularly  applicable  during  or  near 
the  completion  of  the  decarburisation  in  the  Bessemer  con- 
verter, and  the  chemicals  may  be  conveniently  blown  in  by 
the  use  of  an  apparatus  devised  by  the  inventor. — J.  H.  C. 


An    Improved   Lining   for   Blast    and   other   Furnaces. 
B.  Richards.     Eng.  Pat.  20,978,  November  18,  1892. 

The  lining  is  made  of  asbestos,  "to  prevent  the  metal 
penetrating  the  bottom  and  brickwork  of  the  furnace." 
The  asbestos  is  sewn  together  with  strings  of  the  same,  and 
covered  with  a  layer  of  sand  7  in.  thick. — J.  II.  C. 


An  Improved  Method  of  Preparing  Solder,  principally/ 
for  Soldering  Aluminium.  K.  Haddan,  London.  From 
F.  Singer,  Hreslau,  Germany.  Eng.  Pat.  21,162,  No- 
vember 21,  1892. 

To  the  molten  tin  or  alh^y  of  tin  and  lead,  an  oxidising  or 
cleansing  substance,  such  as  nitrate  of  potash,  of  soda,  of 
ammonia,  or  of  lead,  chloride  of  soda  or  of  lead,  sulphate 
of  lead,  chlorate  of  potash,  or  hydrate  of  soda,  is  added. 
The  scum  is  removed,  and  the  oper.ttion  repeated  several 
times  piior  to  casting  the  solder  into  rods. — J.  H.  C. 


An  Improved  Method  of  Converting  Aletallic  Copper  into 
Copper  0.vide.  J.  ('.  Kichardton,  London.  Entr.  Pat. 
4114,  Febiuary  24,  1893. 

The  metallic  copper,  in  a  state  of  division,  is  immersed  in 
caustic  soda  or  potash  solution.  After  the  copper  scrap 
has  become  saturated  it  is  thrown  out  on  a  straining  floor 
of  brick  or  other  porous  material.  As  the  moisture  passes 
away  the  air  fiuds  its  way  among  the  divided  copper,  (vhich 
becomes  considerably  heated  and,  presentl3-,  oxidised. 

—J.  H.  C. 


XI -ELECTEO-CHEMISTRY  AND  ELECTEO- 
METALLURaY. 

PATENTS. 

Improved  Method  of  and  Means  for  supplying  Flecfricitg 
to  the  Carbon  Electrodes  employed  in  the  Electrolysis  of 
fused  Electrolytes.  H.  H.  Frei,  Hirzel,  Switzerland. 
Eng.  Pat.  16,30a,  September  12,  1892. 

Contact  with  the  carbon  electrode  is  effected  hy  means  of 
large  masses  of  metal  connected  with  the  lower  portion  of 
the  electrode  and  cooled  by  atmospheric  action,  or  by  means 
of  a  current  of  cold  water  or  air,  the  size  of  tlie  masses  of 
metal  being  such  as  to  ensure  their  not  being  either  appre- 
ciably heated  bj' the  passage  through  them  of  the  current 
employed,  or  melted  bv  the  heat  of  the  electrolyte. 

'  — C.  R.  A.  W. 

An  Improvement  in   Carbon   Electrodes.     H.    T.   Barnetc, 
London.     Eng.  Pat.  17,099,  September  24,  1892. 

Thu  object  of  the  invention  is  to  combine  in  an  electrode 
for  use  in  an  electric  battery  or  in  an  electrolysing  arrange- 
ment, carbon  in  filamentary  form  with  a  carbonaceous  or 
metallic  conducting  support,  to  which  the  said  filaments  are 
connected  mechanically  and  electrically,  and  from  which 
they  are  outstanding. — G.  H.  R. 


An  Improved  Process  fur  Treating  Cups,  Separating 
Partitions,  or  Diaphragms  used  in  Electric  Batteries  or 
Electrolytic  Apparatus.  A.  J.  Lehman,  New  York, 
U.S.A.     Eng.  Pat.  17,653,  October  4,  1892. 

The  object  of  this  invention  is  to  treat  cups,  diaphragms, 
partitions,  aud  the  like,  so  that  they  will  not  be  porous  to 
the  phj'sical  transfusion  of  liquids,  while  they  remain  in 
such  a  condition  that  chemical  action  can  pass  through 
them.  The  inventor  places  the  cup  or  partition  to  he  treated 
in  a  saturated  solution  of  barium  chloride  (hot  or  cold), 
and  leaves  it  over  night  in  it.  While  still  wet  he  puts 
it  in  sulphuric  acid  of  10°  B.,  or  a  saturated  solution  of 
any  soluble  sulphate.  The  precipitated  barium  sulphate 
is  an  amorphous  gelatinous  one,  and  does  not  contain 
any  combined  water  ;  therefore  a  cup  thus  treated  retains 
the  precipitate  in  a  permanent  condition,  which  is  also 
a  good  electrolyte.  The  inventor  also  uses  a  saturated 
solution  of  barium  chloride,  or  of  calcium  chloride  followed 
by  immersion  in  a  saturated  solution  of  oxalic  acid  ;  or  he 


Nov.  30, 1893.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


033 


uses  as  the  first  solution  (either  hot  or  cold)  a  saturated 
solution  of  the  proto-sulphate  of  iron,  and  as  the  precipitiUinj^ 
solution  a  s;ituruted  solution  of  (lie  red  prussiato  of  potash  ; 
or  a  saturated  solution  of  tuuf^state  of  soila  for  the  first,  and 
any  mineral  acid,  preferably  nitric  of  ordinary  strength,  for 
the  second. — (i.  II.  K. 

Iiiiprnrrmciils  rvlating  ti>  the  couatructioii  of  Klectroih-s 
for  Electrolytic  Purposes.  J.  C.  Richardson,  London. 
"l"ng.  I'at.  l'J,'Jo:{,  November  5,  1892. 

The  inventor  describes  a  method  by  wliich  gas-retort  carbon 
may  be  used  for  electrodes  in  pn  fereune  to  prepared  carbon. 
Pieces  are  chosen  as  nearly  similar  in  size  as  possible,  and 
trimmed  roughly  with  a  hammer  if  necessary.  They  are 
then  notched  or  pierced  to  receive  a  metal  attachment,  which 
is  applied  by  casting  in  such  a  way  that  the  shrinkage  of 
the  metal,  which  is  preferably  lead,  tends  to  bind  it  tightly 
on  the  carbon.  There  are  four  illustrations  showing 
different  modes  of  attaclii:.!r  the  metal  to  the  carbon. 

^ — G.  H.  R. 

Improvements  in  FAeclrolytical  Apparaius.  A.  J.  Boult, 
High  Holborn.  From  O.  KniJHer  and  F.  Gebauer,  Char- 
lottcnburg,  Germany.  Eng.  Pat.  20,2 1 4,  November  9, 
1892. 

Thu  apparatus  described  is  intended  for  the  technical  elec- 
trolysis of  solutions  of  all  kinds,  but  more  especially  aqueous 
solutions  of  metallic  chlorides  for  the  purpose  of  obtaining 
bleaching  solutions  for  paper-making,  high-tension  currents 
being  employed  such  as  are  ordinarily  used  for  lighting 
purposes.  Conveniently  a  dynamo  is  employed,  used  for 
electrolj'sis  during  the  daytime  and  for  the  electric  lighting 
of  the  factory  at  night.  The  electrodes  are  flat  plates, 
separated  by  insulated  intermediate  frames,  put  together 
after  the  fashion  of  a  filtering  press,  so  as  to  form  a  series  of 
shallow  chambers,  each  electrode  acting  as  cathode  on  one 
side  and  as  anode  on  the  other.  The  first  and  last  plates  are 
connected  with  the  terminals,  so  that  the  whole  arrangement 
forms  a  compact  series  of  decomposing  cells  traversed  in 
succession  by  the  current,  and  consequenth"  yielding  a 
total  amount  of  electrolysis  proportionate  to  the  number  of 
cells.  The  frames  serving  as  containing  vessels  and  the 
alternate  electrodes  are  made  watertight  by  india-rubber  or 
asbestos  washers,  the  whole  being  screwed  up  by  a  screw 
spindle  ;  in  another  form  of  apparatus  the  arrangment  is  like 
that  of  the  plates  in  a  Cruikshank's  primary  battery,  the 
frames  forming  one  connected  whole  with  the  case  or  box, 
and  the  electrodes  being  partitions  in  the  trough  thus 
formed.  In  either  case  each  cell  is  provided  with  an  inlet 
tube  for  admitting  fresh  fluid  to  be  electrolysed,  and  an 
outlet  ;  the  liquid  treated  may  thus  be  made  to  flow  in 
succession  through  the  whole  series  of  cells  if  required,  or 
each  cell  may  be  fed  separately  from  a  supply  main  and 
discharged  in  similar  fashion.  The  frames  may  be  con-  j 
structed  of  non-conducting  material,  such  as  hard  rubber, 
celluloid,  glass,  clay,  &c.,  or  may  be  made  of  metal  coated 
with  such  substances  ;  the  electrodes  maybe  plates  of  sheet 
metal  (such  as  platinum)  or  of  carbon,  manganese  (brown-  I 
stone),  peroxide  of  lead,  &c.  When  platinum  is  used,  sheets 
not  exceeding  one  millimetre  in  thickness  may  be  employed ; 
owing  to  the  nature  of  the  construction  much  stronger 
currents  can  be  advantageously  passed  than  when  similar 
plates  are  used  as  electrodes  in  the  usual  way  ;  thus  10  or 
more  amperes  may  be  passed  per  grm.  of  platinum  in 
the  form  of  sheet  exposing  100  square  centimetres  of  surface. 
For  electrodes  of  large  size  a  number  of  comparatively 
small  plates  may  be  employed,  set  in  a  frame  of  non-con- 
ducting material,  like  panes  in  a  window ;  since  no  contacts 
are  requisite,  excepting  at  the  terminal  plates,  much 
expense  in  repairing  and  maintaining  contacts  throughout 
the  series  is  avoided.  In  cases  where  diaphragms  are 
requisite,  these  may  be  included  between  the  frames  in 
exactly  the  same  way  as  the  electrodes ;  they  may 
conveniently  be  constructed  of  comparatively  small  plates  of 
clay  or  other  porous  material,  set  window-pane  fashion  in 
a  frame  of  non-conducting  material. — C.  K.  A.  W. 


;   Improvements   in    Electric   Smelting  of   Aluminous   and 
other  Refra-tnrij  Ores  or  Compounds.     T.  L.   Willson, 
I        Leaksville,    I'.S.A.      Eng.    Pat.   2l,G96,    November   28, 
1892. 
Ai.iMiNA,  preferably  precipitated  and  thoroughly  dried,  is 
stirred    iiito    hot  pitch,  coal-tar.  paraffin,  or  heavy  hydro- 
carbon oil,  and  heated  until  the  mass  is  practically  a  dry 
black  powder  ;  22  lb.  of  alumina  will  thuH  absorb  a  gallon 
of  tar.     The  carbon-impregnated  alumina  thus  obtained  is 
I   fed  into  an  electric  furnace,  where  it  is  reduced  with  much 
greater  facility  than  in   the  ordinary  methods  of  employing 
alumina  in  similar  fashion,  granulated  copper  being  added 
from    time    to    time,    preferably    in    alternation    with    the 
impregnated   alumina.     When   precipitated   alumina  i.s  not 
employed,   but    more   compact    material,   this    should    be 
ground   to  an    impalpable   powder   before   admixture  with 
the   tar,   &c.,    .so   as    to    bring   about    extremely    intimate 
^   contact  between  the  metallic  oxide  and  the  carbonaceous 
I  reducing   material.      In    similar    fashion    other   difllcultly 
I  reducible  metals  or  ores  mav  be  smelted.—  C.  K.  A.  W. 


Improvements  in  the  Reduction  or  Treatment  of  Refractorii 
Metallic  Compounds  by  Electric  .Smellinj.  T.  L.  Willsori, 
Leaksviile,  I'.S.A.  PJng.  Pat.  21,701,  November  28, 
1892. 

I^LECTJjic  furnaces  are  of  two  kinds,  viz.,  incandescent 
furnaces,  where  the  current  passes  through  a  mass  of 
broken  carbon  ;  and  arc  furnaces,  where  the  current  passes 
across  an  arc  between  two  separated  electrodes.  In  the 
former,  the  poles  are  placed  horizontally ;  in  the  latter,  usually 
vertically ;  the  alumina  or  ether  refractory  ore  becomes 
fused,  and  a  pool  is  formed  at  the  bottom  of  the  crucible, 
any  base  metal  (e.g.  copper)  introduced  lying  as  a  fused 
layer  beneath  the  melted  ore.  The  molten  matter  in  such 
cases  is  verv  apt  to  spatter  or  spout  or  foam  at  frequent 
irregular  intervals,  ar.d  the  boilmg  up  of  the  mass  thus 
brought  about  short-circuits  the  arc  and  lowers  the  resistance 
of  the  furnace,  thereby  seriously  affecting  the  operation  of 
the  dynamo.  This  boiling-up  and  short-circuiting  may  be 
prevented  in  arc  furnaces  by  commingling  with  the  alumina 
or  other  metallic  compound  to  be  reduced,  finely-subdivided 
or  pulverised  carbon ;  the  violent  fluctuations  in  the  resis- 
tance of  the  arc  that  would  otherwise  occur  are  consequently 
avoided  and  injurious  strains  of  the  machinery  obviated. 
This  is  brought  about  in  virtue  of  the  non-formation  of  a 
bath  of  fused  alumina,  the  finely-divided  carbon  preventing 
the  alumina  from  coalescing  together  as  its  particles  melt, 
so  that  it  does  not  run  down  as  a  liquid  mass.  The  best 
arrangement  is  where  the  electrodes  are  vertical,  the 
crucible  constituting  one  and  a  carbon  pencil  thrust  into  it 
forming  the  other ;  the  latter  is  raised  or  lowered  as 
required  by  means  of  an  adjusting  screw  or  otherwise. 
Other  arrangements,  however,  are  admissible,  though 
believed  to  be  inferior. — C.  R.  A.  W. 


An  Improvement  in  Secondary  J'oltaic  Batteries.  H. 
Imray,  London.  From  La  Societ.?  Anonyme  pour  le 
Travail  Electrique  des  Metaux,  Paris,  France.  Eng. 
Pat.  1948,  January  28,  1893. 

This  invention  relates  to  a  method  of  supporting  the  plates 
of  secondary  batteries  by  suspending  them  in  the  cell  by 
shoulders,  which  rest  on  fillets  of  wood  or  other  insulating 
material  extending  along  each  side  of  the  cell,  so  that  the 
plates  are  free  to  expand  and  contract,  while  their  parallelism 
is  maintained  by  grooves,  in  which  they  loosely  fit.  Contact 
is  made  by  an  arm  projecting  upwards  and  laterally  from 
each  plate,  and  which  is  tightened  bv  nuts  on  a  conducting 
bolt.— G.  H.  R. 

Improvements  in  Apparatus  for  the  Electrolytic  Decom- 
position of  Solutions  of  Chloride  of  Sodium  and  Potassium. 
J.  C.  Richardson,  London.  Eng.  Pat.  5694,  March  16, 
1893. 

The  solution  to  be  electrolysed  is  placed  in  a  tank  of  slate 
or  other  suitable  non-conducting  material,  with  a  covered 
compartment   for  the    anode,   the   catboie    being    placed 
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underneath  and  forming  part  of  (or  being  contained 
within)  an  inverted  trough,  the  ends  of  which  extend 
be3"ond  the  depending  sides  of  the  anode.  The  upper 
surface  of  this  trough  nearest  the  anode  is  covered  with 
insulating  material,  so  that  the  evolution  of  gas  at  the 
cathode  can  only  take  place  within  the  trough  ;  this  may 
he  arranged  horizontally,  or  preferably  on  a  slope,  so  that 
the  gas  may  escape  at  the  upper  en  I,  clear  of  the  anode 
compartment. — C.  It.  A.  \V 


Improvements  in  Secniidcrij  Batteries.  A.  J.  Boult, 
London.  From  II.  Woodward,  Toronto,  U.S. .A.  Eng. 
Pat.  12,291,  June  22,  1893. 
The  battery  consists  of  a  cell  containing  the  electrolyte  and 
a  number  of  perforated  lead  cylinders,  in  each  of  which  is 
placed  a  spiral-shaped  piece  of  lead  forming  the  core,  and 
around  which  are  packed  shot-like  pieces  of  lead,  their 
shape  allowing  the  liquid  entering  through  the  perforated 
cylinder  to  pass  freely  through  the  mass.  Both  ends  of 
each  cylinder  are  closed  with  rubber  plugs  ;  the  stem  of 
each  core  projects  through  its  respective  plug.  Each 
cylinder  forms  an  electrode,  but  instead  of  arranging  them 
in  pairs,  one  large  electrode  is  made  and  its  stem  connected 
to  either  the  positive  or  the  negative  pole.  The  other 
electrodes  are  arranged  round  the  central  one,  and  their 
stems  are  connected  together  by  a  band.  To  avoid  the 
risk  of  short-circuiting  by  particles  dislodged  from  the 
plates  aud  falling  to  the  bottom  of  the  tank,  the  electrode 
is  raised  on  blocks  of  glass  or  rubber  to  prevent  the  pos- 
sibility of  the  particles  forming  an  electrical  contact  between 
the  opposite  poles  of  the  battery. — G.  H.  K. 


insertion  of  the  zinc  electrode,  and  the  annular  space 
between  the  cylinders  are  likewise  filled  with  the  same 
solution. —  G.  n.  K. 


Improvements  in  the  Construction  of  Plates  for  Seermdary 
Batteries.  J.  Pitkin,  London.  Eng.  Pat.  1.3,081,  July  4, 
1893. 
This  patent  is  an  improvement  on  Eng.  Pat.  4384,  1890, 
granted  to  J.  Pitkin  and  Capt.  Holden,in  which  the  troughs 
are  gripped  in  a  mould,  lead  bars  having  been  cast  on  their 
end  so  as  to  form  a  frame  with  the  troughs,  from  which 
the  spacing  pieces  are  afterwards  knocked  out.  According 
to  the  present  invention,  the  troughs,  after  being  arranged 
in  position,  are  cl.^mped  together  so  that  the  solid  ends  are 
in  contact  one  over  the  other,  while  the  hollow  partitions 
of  the  troughs,  which  contain  the  active  material,  are  spaced 
as  in  a  finished  plate.  The  ends  of  the  troughs  are  then 
fused  by  a  blow-pipe  flame,  or  by  other  means,  so  that  they 
are  melted  together  to  form  bars  extending  from  top  to 
bottom  of  the  plate  on  either  edge  thereof. — G.  H.  R. 


Iinprovemcnts  in  Gahanic  Elements.  C.  W-  A.  Hertel, 
Berlin,  Germany.  Eng.  Pat.  14,315,  July  25,  1893. 
The  cell  is  composed  as  follows: — A  glass  containing 
vessel  in  which  is  placed  a  carbon  cylinder,  which  is 
closed  by  a  plate  of  copper,  the  rim  of  which  is  formed  with 
strips  prolonged  upwards,  one  of  which  serves  for  making 
contact.  The  space  between  the  copper  strips  and  the 
carbon  cylinder  is  filled  with  a  mixture  composed  of  frag- 
ments of  retort  carbon,  copper  oxide,  and  suboxide  of 
copper,  and  the  bottom  of  the  glass  containing  vessel  is 
also  covered  with  a  layer  of  fragments  of  retort  carbon. 
Into  the  above-mentioned  carbon  cylinder  a  second  carbon 
■cylinder  formed  with  a  bottom  is  placed.  The  outside 
-diameter  of  this  cylinder  being  smaller  than  the  inside 
diameter  of  the  former,  an  annular  space  is  left  between 
them.  The  zinc  electrode  is  suspended  on  a  glass  rod  in 
the  inner  cylinder  in  such  a  way  that  between  its  bottom 
end  and  the  carbon  cylinder  a  space  is  left.  The  annular 
■space  between  the  containing  vessel  and  the  outer  carbon 
cylinder,  which  is  filled  with  a  mixture  of  granular  retort 
carbon  and  oxide  of  copper  with  suboxide  of  copper,  is 
charged  with  the  exciting  liquid,  consisting  of  a  solution  of 
caustic  potash  (preferably  in  the  proportion  of  1  lb.  caustic 
potash  to  l.y  lb.  water)  ;  and  the  inner  cylinder,  after  the 


Iirtprovemeuts  in  and  connected  with  Electric  Furnaces. 
A.  F.  AV.  Kreinseu,  Sclileswig  Holstein.  Eng.  Pat. 
14,516,  July  28,  1893. 

I.N"  order  to  prevent  the  detaching  of  portions  of  the  graphite 
or  carbon  crucible  used  in  electric  furnaces,  and  their  inter- 
mixture with  the  fused  metal,  producing  dirty  and  unsound 
castings  and  ingots,  a  lining  of  chamotte  (a  mixture  of 
fireclay  and  burnt  potterj-,  old  crucibles,  and  the  like)  is 
arranged  inside  the  primarj-  crucible,  an  intervening  laN-er 
of  mica,  asbestos,  or  similar  material  being  interposed  to 
allow  for  the  difference  in  expansion  of  the  two  concentric 
crucibles.  The  primary  crucible  is  made  in  two  vertical 
halves  to  permit  of  the  insertion  of  the  inner  lining  when 
the  mouth  aud  outlet  are  constricted,  as  is  desirable  to 
prevent  radiation  of  heat.  Two  or  more  crucibles  are 
arranged  over  a  common  trough  heated  bv  the  current  like 
the  crucibles,  so  that  their  contents  may  be  mixed  together 
and  a  uniform  product  obtained.  With  small-sized  crucibles 
an  internal  lining  of  asbestos  or  mica  without  chamotte  is 
preferable.  Protective  mouthpieces  are  applied,  and  a 
specially  arranged  clip  and  spring  connection  for  the 
purpose  of  making  contact  with  the  crucible. — C.  R.  A.  W. 


A  Method  of  and  Apparatus  for  Electrolytical  Decomposi- 
tion while  usiny  Quicksilver  as  Cathode.  P.  Jensen, 
London.  From  A.  Sinding-Larsen,  Christiania,  Xor- 
way.     Eng.  Pat.  14,910,  August  3,  1893. 

In  order  to  prevent  the  decomposition  of  the  amalgam 
(formed  as  the  primary  result  of  electrolysis)  by  contart 
with  the  water  of  the  electrolyte,  either  the  quicksilver  is 
kept  in  circulrition  between  the  point  where  it  takes  ixp 
metal  and  the  point  where  it  again  gives  it  up  to  the  reagent 
serving  to  produce  the  desired  combination  ;  or  a  quicksilver 
cathode  is  emplo\-ed  having  a  free  surface  towards  the 
electrolyte  as  well  as  towards  the  reagent  for  production  of 
the  alkaline  compound  in  question.  The  walls,  pipes,  or 
spaces  which  form  separating  or  connecting  links  between 
the  decomposing  space  and  the  solution  space,  and  are  in 
contact  with  the  quicksilver,  are  provided  with  a  covering  of 
amalgam  for  the  purpose  of  causing  the  adhesion  of  the 
quicksilver  to  the  walls,  and  thus  hindering  the  passage  of 
the  liquid  from  one  space  to  the  other  between  the  quick- 
silver and  the  walls.  In  order  to  remove  the  gas  globules 
formed  upon  the  anode  from  its  active  side,  the  anode  or 
anodes  are  kept  in  rotation. — C.  R.  A.  W. 


Improvements  in  and  connected  with  Galvanic  Batteries. 
S.  Marcus,  Vienna,  Austria.  Eng.  Pat.  15,257,  August  ic, 
1893. 

According  to  this  invention  the  battery  is  regenerated  by 
means  of  an  electrode  of  helical  or  propeller-like  form 
(provided  with  ribs),  which  in  rotating  stirs  up  depolarising 
substances  contained  in  the  exciting  liquid.  The  depolaris- 
ing materials,  which  consist  of  pulverised  salts  (such  as 
bichromate  of  potash,  soda,  &c.),  are  formed  into  bands  or 
cords  b}'  mixing  them  with  a  flexible  adhesive  agent  (such 
as  mucilage,  glue,  gelatin,  dextrin,  &c.)  to  which  glycerin 
has  been  added.  The  rotation  of  the  electrode  may  be 
effected  by  clockwork,  an  electric  motor,  or  any  suitable 
method. — G.  II.  R. 
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XII.-FATS.    OILS.   AND   SOAP 
MANUFACTURE. 

Apricot-,    (J/tvrri/-,     Plum  ,     and     Pcmli-Oil^,   and     l/icir 

Kmidojnunt  as  Adulteranls  of  Almond-Oil.      ('.  Micko. 

Zcits.  osterr.  Apoth.-Vor.   IH'J.i,  31,  175. 

Till-;  above  oils  are  li(iuiil   at  the   ordinary  tcmjx'ratiire,  arc 

pale  yellow,  and  in  taste  and  odour  arc  scarcely  distiiiyuish- 


al)k'  from  fjc^niiinc  almond-oil.  With  the  object  of  findiiif? 
distiuf,'iiisliing  clriracteri><tics,  the  author  has  determined 
their  specific  gravities,  the  free  acid  ("Acid  number," 
"  Siiurezahl "),  the  i-aponiBcation  equivalents,*  ami  the  iodine 
absorption  ;  further  the  saponification  equivalents,  the  iodine 
absorptions,  the  nieltinp-points,  and  the  mean  molecular 
weights  of  their  fatty  acids.  The  following  arc  the 
results  :  — 


Apricot. 


^  C  Specific  gravity 

'=  I    Free  acid 

C      Siiponification  equivalent. 

L  Iodine  absorption 

r  S:»ponirication  equivalent . 

■£  S      Iodine  absoi-pt  ion 

§  i-  I   Melting-point 

'"  L  Mean  molecular  wciirht. . . 


Cherry. 


I'luni. 


Pencil. 


0-92108 

0-92950 

0-J»ll)t9 

(1- Hi  117 

0-Gt 

VU 

0-55 

(rr,->. 

liiirii 

l!)3-30 

l'.tr55 

liirii 

108-(i7 

114-;i0 

100- 20 

!I'J-71 

IM-Ol 

189-04 

2(K)-47 

200 -87 

102 • 61 

101-33 

101-21 

101-93 

13-4°— IS-O' 

16-0°-20-6° 

12-4°— 18-1° 

10  0'— 18-9° 

•288-00 

296-23 

279-34 

278-78 

When  mixed  with  nitric  acid  (sp.  gr.  1  -4),  apricot-  and 
])luin-I<ernel  oils  assume  an  orange  colour ;  peach-kernel 
oil  becomes  first  yellowish-brown  and  afterwards  dirty 
orange  ;  clierry-kernel  oil  becomes  dark  reddish-brown. 

With  Bieber's  reageni:  (a  mixture  of  equal  parts  of  con- 
centrated sulphuric  acid,  crude  nitric  aci<l,  and  water), 
apricot-oil  gives  a  peach-red,  cherry-oil  a  brown,  and  plum- 
oil  a  pink  coloration,  whilst  peach-oil  gave  no  colour  after 
iuilt'  an  hou)-,  and  only  assumed  a  brown  coloration  after  an 
hour. — A.  K.  M. 


Degraf 


I{.  Weiss.     Der  Gerber.  189.3,  19,  137. 
Sec  under  XlY.,page  937. 


JJeyrus.     W.  Fahrion.     Chem.  Zeit.  189:i,  17,  524. 
See  under  XIV.,  page  937. 


Jatroplia  Curcas  and  the    Oil  which  it  contains. 
Arnaudon  and  Ubaldini.     Monit.  scient.  IS'J.'J,  447- 


J.  J. 
-449. 


The  seeds  of  Jatropha  ciirc(ts  are  enclosed  in  an  envelope 
or  capsule  divided  into  three  compartments;  their  weight 
varies  from  0'  5  to  0-7  grm.  They  are  composed  mainly  of 
two  portions,  the  kernel  and  the  husk,  100  parts  containing 
58-46  parts  kernel  and  41 -."jO  parts  husk. 

On  extraction  with  cold  ether,  the  kernels  yielded  37-1 
and  the  seeds  (with  envelope)  29  per  cent,  of  a  syrupy, 
nearly  colourles:=  oil ;  this  has  a  density  of  0-915,  becomes 
yellow  on  exposure  to  air,  and  deposits  globules  of  a  fatty- 
substance.  It  has  a  nauseous  and  slightly  acrid  odour.  It 
is  soluble  in  cold  alcohol,  but  when  treated  repeatedly  with 
small  quantities  of  this  solvent,  a  residue  is  left  consisting  of 
a  sclid  fatty  substance  which  required  a  much  larger  pro- 
portion of  alcohol  for  its  solution.  The  oil  obtained  from 
the  alcoholic  solution,  and  from  which  the  solid  fat  had 
been  separated,  was  more  fluid  and  more  readily  soluble  in 
alcohol  than  the  original  oil,  and  from  this  result,  taken  in 
conjunction  with  the  results  of  saponification,  the  authors 
conclude  that  the  oil  of  Jatropha  differs  from  castor-oil  only 
in  the  proportion  of  the  fatty  substance  which  it  contains. 

The  portion  of  the  kernel  insoluble  in  ether  w  as  found  to 
contain  albumin,  casein,  glucose,  and  ligneous  matter. 

The  decoction  of  the  husk  of  the  seed  imparted  a  greyish 
colour  to  unmordanted  silk.  With  iron  mordants,  a 
chestnut-brown  colour  was  obtained,  and  an  umber  shade 
with  salts  of  copper.  The  colouring  matter  is  yielded  by 
the  inner  portion  of  the  husk. — A.  K.  M. 


Contributions  to  the  Chemistry  of  Fish  Oils   and  Degras. 
W.  Fahrion.     Chem.  Zeit.  1893, 17,  521. 
See  under  XIV.,  page  938. 


Adulteration  of  Margarine  ivith  Sunflower  Oil.     A.  JoUes 
and  P:,  Wild.     Chem.  Zeit.  1893,  879. 

The  authors  met  with  a  sample  of  margarine  which  was 
undoubtedly  sophisticated  by  the  admixture  of  a  vegetable 
oil.  The  margarine  gave  a  positive  reaction  with  Uecchi';* 
test  for  cotton  oil,  but  a  negative  result  for  the  latter  oil 
when  tested  for  by  the  nitric  acid  reaction  (1-3  sp.gr.). 
This  (in  conjunction  with  a  high  iodine  abs-orption)  pointed 
to  the  presence  of  another  oil ;  olive  oil,  rape  oil,  and  also 
linseed  oil,  in  the  authors'  opinion,  being  excluded  on 
account  of  their  high  prices,  they  thought  that  sunflower  oil 
might  be  the  adulterant  used.  To  differentiate  sunflower  oil 
from  cotton  oil  the  authors  found  the  nitric  acid  test  the 
only  reliable  one.  Whilst  cotton  oil  becomes  brown  on 
shaking  with  .nitric  acid,  sunflower  oil  does  not  undergo 
any  change  on  the  same  treatment ;  this  is  a  distinct 
difference,  which  is  also  notable  in  mixtures  of  margarine 
with  10  per  cent,  of  cotton  or  sunflower  oils.  Experiment 
proved  the  correctness  of  the  conjecture  of  the  authors  that 
sunflower  oil  had  been  used  for  adulteration. 

—J.  L. 

Contributions  to  the  Knowledge  of  Train  Oils.   W.  Fahrion. 
Chem.  Zeit.  1893,  684—686. 

This  paper  is  a  continuation  of  one  abstracted  in  this 
Journal,  1893,  C07. 

The  author  has  again  examined  various  train  oils  for  solid 
fatty  acids  and  finds  that  they  contain  small  quantities  of 
palmitic  acid,  with  which  a  little  stearic  acid  is  mixed. 
This  is  explained  by  the  fact  that  most  train  oils  are 
allowed  to  stand  for  some  time  before  being  brought  into 
the  market,  whereby  the  solid  glycerides  are  separated  out. 
Amongst  the  liquid  (unsaturated)  acids  of  sardine  oil  (which 
is  free  from  ole'ic,  linoleic,  linolenic,  and  isolenic  acids ; 
see  page  938)  the  author  had  previously  found  the  new 
unsaturated  acid,  jecoric  acid,  CisH^qO;.  He  has  now 
examined  a  sample  of  cod  liver  oil  and  of  Japanese  train  oil 
for  jecoric  acid,  but  could  not  detect  it  with  certaintv,  the 

*  The  term  "  saponification  equivalent "  is  used  by  the  author  to 
signify  the  numbtr  of  milligrammes  of  caustic  potash  (KHO) 
required  to  saponify  1  grm.  of  oil. 
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ultimate  analysis  of  the  isolated  product  leading  to  the 
formula  C,jH3,02.  The  determination  of  the  iodine  and 
acid  values  gives,  according  to  the  author,  uncertain  results 
in  this  case,  polymerisation  easily  taking  place  in  the  course 
of  the  examination.  Hydroxy  acids,  however,  the  presence 
of  which  in  train  oils  had  been  asserted  hy  Weiss,  are  not 
present  in  fresh  train  oils.  Both  samples  of  train  oils 
examined  last  were  treated  as  in  the  currying  process,  and 
the  hydroxy  acids  formed  by  the  accompanying  oxidation 
process  determined.  They  had  increased  from  0*6  andO'7 
per  cent,  to  14 -.5  and  23  0  per  cent,  respectively.  The 
hydroxy  acids  owing  their  formation,  according  to  the 
author,  exclusively  to  the  jecoric  acid,  the  proportion  of 
the  other  unsaturated  fatty  acids  in  the  remaining  not 
oxidised  acids,  must  have  been  increased.  An  examination 
of  the  latter  in  this  respect  did  not  give  a  definite  result, 
and  the  onl}'  conclusion  that  can  be  drawn  is,  that  the  presence 
of  physetoleic  acid  in  train  oil  has  not  been  proved.  The 
author  succeeded,  however,  in  an  indirect  waj-,  in  proving 
the  occurrence  of  an  acid,  Ci;H320.2,  by  isolating  from  the 
oxidation  products  of  Japanese  train  oil  an  acid  of  the 
formula  C,;H-j^04,  which  must  be  considered,  according  to 
Hazura's  views,  a  dihydroxylated  acid,  derived  from  an  acid 
Cij-Hs^Oo.  The  author  names  this  new  dihydroxyheptadecylic 
acid  (nacreous  laminx,  melting  point  IH'' — 116',  insoluble 
in  cold,  very  sparingly  soluble  iu  hot  water,  with  difficulty 
soluble  in  ether,  easily  soluble  in  warm  alcohol)  dihydroxy- 
asellic  acid,  so  that  the  hypothetical  unsaturated  acid 
C1-H32O2  must  be  named  asellic  acid. — J.  L. 


mixture  of  the  two  and  sufficient  borax  "  to  dissolve  up  the 
potash  or  alkali."  About  25  per  cent,  of  the  above  mixture 
is  added  to  soap  after  the  latter  is  cast  from  the  pan,  the 
temperature  of  both  being  about  110^ — 13o^  F.  Either 
hard  or  soft  soap  may  be  used.  "It  is"  claimed  "  that  sul- 
phate of  soda  or  other  like  potash  or  alkali  may  be  employed 
in  like  proportion." — B.  B. 


Improvements  in  the  Process  of  Cleaning  and  Extracting 
Oil  and  Grease  from  Cotton-waste  and  other  Fibrous 
Materials.  J.  D.  Barnett,  Loudon.  Eng.  Pat.  21,817, 
November  29,  1892. 

The  patent  relates  to  improvements  on  Eng.  Pat.  1652  of 
1890  (this  Journal,  1891,  134).  The  use  of  petroleum  was 
claimed  in  the  former  patent,  and  the  present  patent  consists 
essentially  in  the  substitution  of  silicate  of  soda  therefor. 
Two  and  a  quarter  hundredweight  of  silicate  of  soda  are 
added  to  each  ton  of  dirty  waste,  and  the  mixture  is  heated 
with  steam  under  pressure  in  a  closed  vessel  provided  with 
an  agitator.  The  time  of  treatment  is  about  eight  hours. 
The  waste  is  then  washed  and  dried,  and  the  oil  and  grease 
may  be  recovered  and  used. — B.  B. 


The  Determination  of  the  Flashing  Points  of  Lubricating 
Oils.  A.  Martens.  Mitth.  Konig'l.  Tech.  Yersuchs.  1893, 
37—45. 

This  is  a  lengthy  official  report  caused  by  discordant 
results  having  been  obtained  by  different  observers  in  the 
determination  of  the  flash  points  made  according  to  the 
rules  laid  down  by  the  "  Versuchsanstalten."  The  dis- 
crepancies are  mainly  due  to  variations  in  the  proximity 
of  the  small  flame  to  the  surface  of  the  oil,  to  currents  of 
air,  to  differences  iu  the  manner  and  speed  of  heating  up 
the  oi),  and  to  the  personal  equation  of  the  observer.— J.  L, 


Patent  Bread- Oil.    Hefelmann.    Pharm.   Central-IL,  New 
Series,  1893,  14,  405  ;  Chem.  Zeit.  Hep.  1893,  205. 

Bread-oH  is  used  by  the  balcer  for  smearing  the  oven  plates. 
The  so-called  "  patent  bread-oil "  was  stated  to  be  an  American 
palm  oil.  It  has  an  orange-red  colour,  a  greenish  fluores- 
cence, a  neutral  taste,  a  specific  gravity  of  0'905,  a 
saponification  number  of  4*2,  an  acid  number  of  0'32,  and 
an  iodine  absorption  of  13"  9.  It  yields  no  acrolein  when 
heated  on  platinum  foil,  and  thus,  taking  into  account  the 
other  properties  cited,  it  must  consist  practically  of  a  pure 
mineral  oil. — A.  G.  B. 


PATENTS. 


Improvements  iri  the  Steam  'Treatment  of  Oils  and  Fats 
for  Purifying  or  Distilling  Purposes.  A.  G.  Petty, 
London.     Eng.  Pat.  16,954,  September  22,  1892. 

The  treatment  described  relates  to  the  steaming,  at  a  low 
temperature  and  pressure,  of  oils  and  fats  for  improving  their 
odour  or  flavour,  whereby,  it  is  stated,  the  deterioration 
caused  by  ordinary  methods  of  steaming  is  a\  oided.  For 
cotton-seed  oil  the  temperature  should  not  exceed  110^  F., 
for  butter  and  other  animal  fats  it  may  reach  130"  F.,  while 
for  castor-oil,  cocoa-nut  oil,  &c.,  as  high  a  temperature  as 
212"^  F.  may  he  employed,  although  a  lower  is  preferable. 
Multiple-effect  heaters  may  be  used. — B.  B. 


An    Improved   Soap.     J.    Kennedy,   Preston.      Eng.  Pat. 
21,414,  November  24,  1892. 

100  PARTS  of  milk,  skim-milk,  or  butter-milk  are  heated  by 
open  or  closed  steam  to  110" — ISO'' F.,  and  treated  with 
about   5  per  cent,   of  carbonate  of  potash  or  soda,   or   a 


XIII -PAINTS.  PiaMENTS,  YAENISHES. 
EESINS,  INDIA-RUBBER.  Etc. 

PATENTS. 

A  Method  and  Apparatus  for  Drying  Colour  Paste  and 
other  Strongly  Aqueous  Materials.  E.  Passburg, 
Moscow,  Russia.     Eng.  Pat.  6326,  April  12,  1884. 

See  under  I.,  page  913. 


Improvements  in  Treating  or  Preparing  Gutta-percha  and 
Rubber  for  various  Purposes.  A.  Hutchison,  Cowlairs. 
Eng.  Pat.  17,739,  October  5,  1892. 

This  invention  consists  in  the  combination  of  gutta-percha 
or  india-rubber  with  lanolin  or  more  or  less  purified  wool 
cholesterin,  at  a  temperature  of  about  212^  F. — C.  O.  W. 


The  Utilisation  of  a  Certain  Waste  O.vide  of  Iron  in  the 
JIanufacture  of  Paints  and  Pigments,  and  for  other 
Purposes.  T.  Harris,  Runcorn,  and  H.  C.  Sacre, 
Manchester.     Eng.  Pat.  20,547,  November  14,  IS92. 

The  ferric  hydrate  obtained  in  the  purification  of  chloride 
of  zinc  is  washed  with  water,  dried,  and  then  calcined  iu  a 
furnace.  Red  oxide  of  iron  is  obtained,  which  may  be  used 
as  a  pigment  for  paints. — C.  ().  W. 


Improvements  in  the  Manufacture  ,-f  White  Lead  and 
Coloured  Pigments.  R.  ^latthews,  London,  and  J. 
Road,  Essex.     Eng.  Pat.  20,891,  November  17,  1892. 

Lead  oxide  or  litharge  is  ground  in  water  until  it  is  con- 
verted into  a  hydroxide.  To  every  20  ounces  of  this 
hydroxide  one  gallon  of  water,  containing  one  ounce  of 
acetic  acid  (40^  B.)  and  one  ounce  of  ghcerin,  is  added. 
The  whole  is  agitated  at  intervals  for  about  48  hours  and  is 
then  treated  with  carbonic  acid.  The  carbonate  of  lead  so 
obtained  is  then  washed  and  dried.  If  it  is  desired  to 
obtain  coloured  pigments,  colouring  agents,  such  as,  for 
instance,  yellow  prussiate  and  ferric  chloride,  are  added  to 
the  above  lead  preparation. — C.  O.  W. 
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Improvements  in  Ihc  Manufacture  of  Water  Colours. 
J.  Horadam,  Diisseldorf.  Eiig.  Pat.  21,639,  Novem- 
ber 20,  12'J13. 

This  invention  consists  in  preparinjj  wafer  colours  witlioiit 
ox  f^all,  and  niixinfj  with  the  jiarticuhir  eolour  taurocholic 
acid  or  its  salts  (free  from  glycocholie  acid),  or  taurin,  or 
the  salts  of  taurocholic  acid. — C.  O.  W . 


Improvements  in  or  relating  to  liuliber  Fabric.  J.  F. 
Palmer,  Iviverside,  111.,  America.  Eng.  Pat.  J02G, 
^[arch  7,  1603. 

TiiK  purpose  of  this  invention  is  to  ]>roduce  a  rubber  fabric 
which  will  stretch  freely  in  one  direction  only,  and  to 
arrange  the  fibres  in  the  fabric  in  such  a  way  as  to  pre\ent 
their  cutting  each  other  on  bending,  folding,  or  twisting  the 
fabric.  This  result  is  obtained  by  embedding  in  a  sheet  of 
rubber,  parallel  fibrous  threads,  which  are  .so  arranged  as  to 
be  out  of  contact  with  each  other.  This  fabric,  when 
vulcanised,  will  not  stretch  longitudinally,  but  will  freeiy 
stretch  transversely.  If  a  fabric  is  desired  which  shall 
stretch  in  neither  direction,  two  plies  of  fabric  are  so 
arranged  one  upon  the  other,  that  the  threads  of  one  are 
at  right  angles  to  the  threads  of  the  other.^C.  O.  AV. 


k 


Improvements  in  or  relating  to  Rubber  Tubing  applicable 
for  ^Vheel  Tvres.  J.  F.  Palmer,  Kiverside,  111., 
America.     Eng.  Pat.  4926a,  March  7,  1893. 

Fabrics  prepared  according  to  the  preceding  patent  are 
cut  into  narrow  strips  and  wound  spirally  upon  the  rubber 
tubes  to  be  covered,  first  in  one,  and  then  in  the  opposite 
direction,  and  then  vulcanise  all  together.  In  this  manner 
the  longitudinal  distension  of  the  tubes  is  lessened  and  the 
transverse  distension  lessened.  A  tube  may  also  be  made 
from  the  fabric  by  cutting  out  of  it  a  strip  at  right  angles 
to  the  line  of  threads,  the  meeting  edges  of  the  fabric 
being  sealed  in  any  convenient  way. — C.  O.  W. 


Process  and  Means  for  Obtaining  Colour  Leaf  ichich  can 
be  used  in  the  same  icay  as  Gold  Leaf  for  Slocking  and 
like  Furposes.  H.  Ernst,  Berlin.  '  'Eng.  Pat.  5216, 
March  lu,  1893. 

A  MIXTURE  of  about  70  per  cent,  of  2  per  cent,  of  collodium 
solution  and  30  per  cent,  of  oil  colour,  is  poured  on  to  a 
polished  surface  and  the  thin  leaves  which  form  are  loosened 
when  perfectly  dry. — C.  O.  "NV. 


Improvements  in  the  Manufacture  of  Freservafive  Driers 
and  Dri/ing  Compounds  for  Varnishes,  Oils,  and  the 
like.  T.  G.  Hojar,  New  York.  Eng.  Pat.  13,450, 
July  11,  1893. 

This  drier  is  obtained  by  mixing  a  solution  of  151  parts  of 
manganese  sulphate,  or  of  126  parts  of  manganese  chloride, 
with  74  parts  of  slaked  lime. —  C.  O.  W, 


A  i\'ew  or  Improved  Method  or  Process  of  Manufacture 
of  India  Rubber,  especially  applicable  for  the  Tyres  of 
Wheels  for  Cycles  and  other  Vehicles.  Z.  Arboucau, 
Paris.     Eng.  Pat.  14,224,  July  22,  1893. 

This  invention  refers  to  the  manufacture  of  tyres  from 
india-rubber,  consisting  of  a  number  of  air  cells  or  chamber? 
separated  by  partitions,  the  cells  being  filled  with  air  or 
gas.  In  carrying  out  the  invention  unvulcanised  india- 
rubber  tubes  of  suitable  section  are  compressed  at  different 
places,  whereby  a  succession  of  cells  is  obtained,  and  by 
•cutting  a  number  of  cells  result,  closed  at  both  ends  and 
incipable  after  vulcanisation  of  being  flattened,  by  reason 
of  the  air  contained  in  them.  Tubes  divided  into  cells,  or 
<:ut  into  separate  cells  are  massed  together  in  moulds,  and 
"vulcanised  together. — C.  O.  W. 


XIY.-TANNING.  LEATHER,  GLUE.  AND 
SIZE. 

Digras.  J5.  Weiss.  Der  Gerber,  1893,  19,  137—138. 
I.\  this  criticism  of  Fahrion's  recent  paper  on  the  subject 
(preceding  abstract),  the  author  points  out  tliat  Fahrion  has 
no  right  to  assume  the  identity  of  the  oxidation  products  of 
*sardine-oil  witli  those  of  the  fi«-h  oils  employed  in  the 
chamois  leather  manufacture  and  therefore  in  the  jiroduction 
of  degras,  which  are  almost  invariably  liver  oils  or  the 
blubber  oils  of  sea-mammals,  whilst  sardine-oil  is  not  a  liver 
oil.  On  this  latter  account  the  name  jecoric  acid  (Latin, 
jccur)  is  ill-chosen  for  the  acids  obtained  by  Fahrion  from 
sardine-cil.  The  analyses,  and  conclusions  drawn  therefrom, 
in  Fahrion's  paper  are  somewhat  severel}-  handled,  and  the 
author  conchides  that  there  are  not  sufficient  grounds  for 
the  statement  that  a  degras  equal  in  value  to  that  obtained 
in  the  chamois  leather  process  can  be  produced  by  oxidising 
fish  oil  in  the  manner  suggested,  nor  for  regarding  the 
degras-former  as  a  mixture  of  hydrox3'jecoric  acids  and 
their  anhydrides,  mixed  with  impurities  of  nitrogenous 
matter. — A.  G.  B. 


Degras.     W.  Fahrion.     Chem.  Zeit.  1893,  17,  524 — 525. 
Compare  preceding  abstract. 

A  considj:rable  amount  of  information  concerning  degras 
and  the  "  degras-former,"  will  be  found  already  given  in 
this  Journal,  1892,  639,  and  1891,  557.  Suspecting  that  the 
"  degras-former"  would  prove  to  be  identical  with  a  mixture 
of  hydroxyjecoric  acids  and  their  anhydrides,  the  author 
extracted  a  German  degras  by  means  of  water  and  ether, 
and  thus  it  was  freed  from  nitrogenous  constituents  and 
fatty  matters  other  than  those  constituting  the  degras- 
former,  the  insolubility  of  which  in  ether  has  been  established 
bj- Simand  (this  Journal,  1891,  557).  The  viscid  red  oil 
thus  obtained  partially  solidified  on  cooling,  and  gave  the 
following  analytical  numbers  : — 

Sodium  number 3.5 "  1 

Acid  numl^er 7U'5 

Unsaponifiable  matter 3"(j  per  cent. 

Fatty  acids 73-0 

Total  hydroxy  acids li; '  'j       „ 

Solid  hydioxy  acids 7 " G       „ 

The  water-extracted  degras  contains  volatile  substances; 
the  hydroxy  fatty  acids  separated  from  these  were  obtained 
in  the  form  of  brown  clots,  and  by  means  of  barium  chloride 
were  separated  into  a  solid  hydroxy  acid  I,  in  the  form  of  a 
brown  amorphous  powder,  a  solid  hj-droxy  acid  II,  as  a 
brown  plastic  mass,  and  a  uon-soliditying  hydroxy  acid. 
The  iodine  numbers  of  these  products  were  59*0,  49"3,  and 
G2*0  respectively,  and  the  percentages  of  carbon  and  hydro- 
gen were  as  follows  : — 


H. 


Liquid  hydroxy  acids 72"19  10"35 

Solid  hydroxy  acids  1 63"43  7'5o 

Solid  hydroxy  acids  11 62"03  7'5-5 

The  hydroxy  acids  were  also  separated  from  a  French 
degras.  The  water-  and  nitrogen-free  moellon  proved  to  be 
a  thick,  dark  red  oil,  and  gave  the  following  figures : — 

Iodine  number 5f'," 

Acid  number 71  '7 

Unsaponiliable  matter l"ti  per  cent. 

Fatty  acids 74"2 

Total  hydroxy  acids 13  "2       „ 

Solid  hydroxy  acids 6"G 


*  According  to  A'illon,  "  Traite  pratique  de  In  Fahrication  des 
Cuirs  ef  Peau.r,"  sardine-oil  is  frequently  used  in  France  in 
chamoising. 
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The  hydroxy  acids  were  similar  in  appearance  and 
behaviour  to  those  already  described  ;  the  liquid  acid  gave 
the  iodine  number  72-4,  and  contained  72*17  per  cent,  of 
carbon  and  10 -^l  per  cent,  of  hydrogen. 

The  conclusion  which  the  author  draws  from  these  experi- 
ments is  that  the  degras  expressed  from  stocked  and  piled 
chamois  leather  is  a  partiallj'  oxidised  fish  oil,  mixed  with 
more  or  less  nitrogenous  matter  derived  from  the  skin. 
Simand's  degras-former  is  a  mixture  of  hydroxyjecoric 
acids  and  their  anhydrides,  containing  nitrogenous  sub- 
stances as  impurities. 

The  demard  for  a  larger  output  of  degras  than  that  at 
present  yielded  by  the  chamois  leather  trade  suggests  the 
manufacture  of  it  as  a  primary  product,  finished  chamois 
leather  being  saturated  with  fish  oil,  exposed  to  the  air 
until  the  same  has  been  partially'  oxidised  and  pressed. 
The  author  considers  that  this  degras  should  be  a  purer 
product  inasmuch  as  it  should  be  less  contaminated  with 
cholesterol  acd  nitrogenous  matter  from  the  skin ;  nor 
should  a  higher  value  be  attached  to  the  true  by-product. 

An  artificial  degras  prepared  in  this  way  from  sardine  oil 
■was  a  thick  red  oil,  and  gave  the  following  figures,  compared 
with  those  of  the  original  oil  :  — 


process  of  preparation  was  performed  by  treatment  with 
petroleum  etber.  The  product  was  a  bright  yellow 
perfectly  fluid  oil,  not  readily  solidified,  while  physetoleie 
acid  prepared  by  Hofstaedter  is  stated  to  have  a  melting 
point  of  30''  C.  The  analysis  of  these  fatty  acids  gave  the 
following  results  : — 


lodiae  number 

Acid  number 

I'nsaponifl.ible  matter 

Tatty  acids 

Total  hydroxy  acids 

Solid  hydroxy  acids 


Sardine  Oil. 

Degras 

193-2 

75-4 

20-G 

29-6 

0-c 

1-0 

<H-5 

C5-8 

0-7 

2.3-0 

0-2 

7-3 

C 

1 
( 

78'21  per  cent. 

77-85 

'77 -70  per  cent. 

H 

I 

ll-3f5 
11-20 

[1079 

Iodine  number 

•Z-lsi'i 

273 -ft 

ISO -4 
21I1-0-202-5 

201*4 

Saponification  number 

201-4> 

Ba  in  barium  salt 

i 
I 

19-01  par  cent. 
19-86 

[19 -83  per  cent. 

Ca  in  calcium  salt 

5 
( 

6-55 
6-71 

1  6-73        „ 

Mg  in  magnesium  salt 

4-25 

4-15 

Jean's  method  (this  Journal,  1891,  o57)  for  estimating 
water  in  degras  by  mixing  it  with  sand  and  drying  at  120^ 
is  inadmissible,  for  the  hydroxy  acids  are  both  volatile  and 
alterable  at  this  temperature.  The  author  considers  that 
his  method  (this  Journal,  1891,  557;  also  1892,  G.39) 
remains  the  best. — A.  G.  B. 


Contribulions  to  the  Chemistry  of  Fish  Oils. 
"W.  Fahrion.     Chem.  Zeit.  1893,  17,  521— 52 J. 

It  is  generally  supposed  that  the  fatty  acid  characteristic  of 
fish  oils  is  physetoleie  acid,  discovered  by  Hofstaedter,  in 
walrus  oil  (Annalen.  91,  177),  which  is  a  fluid  wax.  If 
present  in  true  fish  oils,  however,  it  must  be  accompanied  by 
one  or  more  unsaturated  fatty  acids,  because  the  iodine 
absorption  of  fish  oils  lies  generally  between  130  and  160, 
while  the  calculated  figure  for  the  glyceride  of  physetoleie 
acid  is  94*9.  The  author's  experiments  were  made  on  a 
sample  of  sardine  oil  which  had  already  served  for  a  previous 
investigation  (see  preceding  abstracts)  and  was  chosen  on 
account  of  the  readiness  with  which  it  underwent  oxidation. 
In  the  fresh  state  this  oil  was  reddish -yellow  in  colour  and 
had  only  a  slight  smell.  It  gave  the  following  analytical 
figures : — 

Sp.gr 0-933 

Iodine  number 193-2 

Acid         „        20-C 

Ash Trace 

Unsaponifiablc  matter 0-0  per  cent. 

Insoluble  fatty  acids  {Hehner"sr. umber)    94-5        „ 

Total  hydroxy  fatty  acids 0-7       „ 

Solid  hydroxy  fatty  acids 0-2 

The  method  for  the  determination  of  the  insoluble 
unoxidised  fatty  acids  and  total  hj'droxy  fatty  acids  was 
that  described  in  the  abstract  already  quoted.  The  estimation 
of  the  solid  hydroxy  fatty  acids  was  effected  in  the  same 
way  as  for  the  total  hydroxy  fatty  acids,  but  with  the  use  of 
ether  instead  of  petroleum  ether  (Zeits.  ang.  Chem.  1891, 
o34).  The  liquid  fatty  acids  from  this  oil  were  prepared  by 
the  extraction  of  the  barium  salts  with  ether,  and  the 
removal   of   the   hydroxy   fatty  acids   formed   during  the 


These  values  (except  the  percentages  of  carbon  and 
hydrogen)  are  selected  from  numerous  results,  which  the 
author  considers  influenced  by  the  constant  tendency  of  the 
free  fatty  acid  to  polymerise  (see  preceding  abstract).  On 
the  basis  of  the  figures  obtained  by  combustion  he  concludes 
that  the  oil  is  essentially-  composed  of  a  fatty  acid  having 
the  formula  CisH;joO.,,  to  which  he  gives  the  name  Jecoric 
acid,  isomeric  with  linolenic  and  isolinolenic  acid.  The 
large  variations  in  the  iodine  absorption  of  fish  oils  rnay 
be  attributed  to  the  presence  of  different  percentages  of  this 
acid. 

Further  investigation  of  the  sardine  oil  showed  that  the 
only  solid  fatty  acid  present  was  palmitic  acid,  whereby  it 
is  distinguished  from  most  fish  oils  which  also  contain  stearic 
acid.  Using  Allen's  modification  of  Varrentrapp's  methot) 
for  the  determination  of  palmitic  acid,  17-6  per  cent,  of  a 
highlj-'Coloured  product  was  obtained,  a  quantity  which  on 
recrystallisation  fell  to  11-3  per  cent.  A  fair  concordance 
was  obtained  by  ^Mulder's  method  of  refrigerating  an  alcoholic 
solution  of  the  total  fatty  acids,  which  gave  9- 8  per  cent, 
of  palmitic  acid,  a  result  which  is  necessarily  low  from  the 
nature  of  the  method.  Uy  limited  oxidation  of  the  fatty 
acids  by  potassium  permanganate  in  alkaline  solution 
13-6  per  cent,  of  approximately  pure  palmitic  acid  was 
obtained,  corresponding  to  14  3  per  cent,  of  tripalmitic. 
From  these  results  the  composition  of  sardine  oil  is- 
reckoned  to  be  14-3  per  cent,  of  tripalmitin  and  85*7  per 
cent,  of  trijecorin,  giving  an  ultimate  composition  of  C  78-08 
per  cent.,  H  10-78  per  cent.,  U  11-56  per  cent.,  as  against 
C  77-58  per  cent.,  11  11-34  per  cent.,  O  11-08  per  cent, 
found  by  combustion. 

According  to  the  dicta  of  Hazura,  jecoric  acid  should 
yield  hexahydroxystearic  acid,  Ci^TIggO^,  on  oxidation  with 
potassium  permanganate  in  alkaline  solution.  This  product 
was  however  not  obtained,  only  volatile  fatty  acids  and 
carbonic  acid  being  produced. 

An  attempt  to  prepare  definite  oxidation  products  by 
treatment  of  the  oil  with  nitric  acid  failed,  owing  to  the 
formation  of  nitro-deri\atives.  On  exposing  the  oil  to  the 
air  in  aflat  porcelain  dish  for  three  weeks,  a  sticky  mass  was 
obtained,  nearly  insoluble  in  ether  and  petroleum  ether,  but 
soluble  in  alcohol,  which  gave  the  following  figures  on 
analysis : — 

Per  Cent. 

Iodine  number 01  '3 

Acid  number 53-1 

Unoxidised  fatty  acids 47-1 

Total  hydroxy  ncid^ 25-2 

Solid  hydroxy  aci Is 13'1> 


Nov.  30, 1893.]        THE  JOURNAL  OP  THE  SOCEETT  OF  CHEMICAIi  INDUSTRY. 


939 


The  oi]  never  yields  a  solid  mass  like  that  given  by 
typical  drying  oils,  but,  at  most,  becomes  resinous.  By 
oxidisiiifi  the  oil  with  hot  air,  various  products  were  obtained, 
the  chief  of  which  were  identilied  by  the  author  as  hydroxy- 
jecoric  acid,  C,,H;^0„  and  dihydroxyjecoric  acid,  ChII.hi<'4, 
both  substances  soluble  in  ether  and  easily  oxidised  further, 
the  whole  process  of  oxidation  being  analogous  to  that 
which  occurs  with  linolenic  and  isolinolenic  acid  when 
linseed  oil  is  allowed  to  dry. — B.  B. 


E.ramitiation  of  Glue.     11.  Kissling.     Chem.  Zeit.  189.3, 

17,  --iG. 

See  under  XXIII.,  page  952. 


Gnmhier. 


U.S.  Consular  Rep.  Xo.  149,  February  1893, 
201 — 202. 


Tannin  and  other  Principles  ofCaroh  {Csesalpinia  Melano- 
carpa').  J.  J.  Arnaudon.  Monit,  Scient.  [4],  7,  107 — 
108. 

The  name  carob  as  used  in  commerce  includes  the  fruits 
of  several  leguminous  plants ;  the  true  carob  seems  to  be 
Cxsalpinia  melanocarpa,  and  is  produced  by  the  tree 
known  as  "  guaiacan  "  in  Central  America.  This  is  a  large 
tree  varying  from  8  to  15  metres  high  and  0'4  to  I'O 
metre  in  diameter.  The  wood  is  dry  and  dark  brown,  and 
its  sp.  gr.  =  1  •  27  to  1  •  44. 

The  mealy  matter  of  the  dried  pods  is  soluble  to  the 
extent  of  more  than  one-half  in  alcohol,  yielding  a  solution 
containing  a  kind  of  tannin,  carob-tannic  acid,  a  resinous 
gum,  a  yellow  colouring  matter,  and  a  special  sugar  mixed 
with  ordinary  sugar.  Carob  dissolves  almost  entirely  in 
boiling  water,  forming  a  pale  yellow  solution  which  gives  the 
following  reactions  with  various  reagents  :  — 

Sulphuric,  hydrochloric,  and  oxalic  acids  :  turbidly. 

Potash,  soii,  and  ammonia  :  brown  colour  and  slight 
precipitate. 

Lime  and  barjta  :  brown  colour  and  white  precipitate 
which  changes  to  brown. 

Alum  and  tin  bichloride  :  yellowish -brown  precipitate. 

Aluminium  acetate  :  abundant  yellow  precipitate. 

Lead  acetate  :  abundant  greenish-yellow  precipitate,  and 
a  clear  supernatant  liquid. 

Copper  acetate  :  abundant  reddish-brown  precipitate  and 
greenish  flocculent  matter. 

Iron  salts  in  excess  :  the  liquid  blackens  and  a  blue-black 
precipitate  is  formed- 

Iron  salts  in  smaller  amount  :    dark  grey  colour. 


Gambiek  is  obtained  from  the  leaves  and  twigs  of  the 
Unrarid  yambia  plant  (Xat.  Ord.  Rnbiacex)  which  occurs 
wild  and  is  cultivated  in  the  Straits  .Settlements,  Jahore, 
Java,  and  Sumatra.  The  manufacture  is  very  primitive. 
A  plantation  is  generally  cropped  after  about  18  months, 
the  cropping  being  repeated  as  much  as  four  times  a  year. 
The  leaves,  &c.  are  boiled  until  a  syrup  is  obtained,  the 
extract  poured  off,  cooled  and  stirred  until  it  commences 
to  solidify,  it  is  then  cut  into  cubes  and  air-dried,  or  dried  in 
smoke.  A  plantation  lasts  about  10  years  and  is  abandoned 
in  1.5  years  at  the  latest.  It  is  pale  brown  or  yellow,  and 
has  an  even,  earthy  fracture ;  the  qualitj'  varies  much  and 
adulteration  is  practised.  It  seems  to  have  been  used  in  i 
India  for  dyeing  at  a  xtry  remote  period,  and  was  introduced 
into  Europe  at  the  beginning  of  this  century ;  it  is  now 
extensively  used  in  dyeing,  and  is  a  valuable  medicine.  It 
is  rapidly  coming  into  use  for  tanning  purposes.  Owing  to 
the  cheapness  of  its  production  it  will  probably  in  time  take 
the  place  of  hemlock  hark.  The  importation  from  the 
Straits  Settlements  and  Japan  into  Great  Britain  is  20,000 
tons  per  annum.  The  amount  shipped  through  Singapore 
to  the  United  States  for  the  year  1891  was  113,730  piculs 
(1  picul  =  133^  lb.)  or  about  one-ninth  of  the  t(  tal  export. 
With  improved  management  the  production  of  gambier  is 
certain  to  develop  largely  before  long. — X'.  H.  J.  M. 


Potassium  bichromate  :  yellowish-brown  colour  and  ochre- 
like sediment. 

Gelatin  and  quinine  sulphate  :  abundant  yellowi.«h-brown 
precipitates. 

Hosaniline  salts  :  precipitate. 

When  wool,  silk,  and  cotton  are  passed  through  the 
carob  derivative,  exposed  to  air,  and,  after  24  hours 
mordanted  with  iron  chloride  and  pyrolignite,  and  gradually 
heated  for  two  hours  to  90^  they  become  black ;  an 
exposure  of  30  years  had  no  effect  on  the  dye.  If  the 
materials,  after  being  boiled  in  the  carob-bath,  are  immersed 
in  a  solution  of  potassium  bichromate,  they  acquire  a  dark 
greenish-brown  colour. 

Comparative  experiments  were  made  in  tanning  sheep 
skin  with  carob  and  with  Sicilian  sumac  and  holm  oak. 
Carob  proved  to  be  better  than  the  same  quantity  of  sumac  ; 
but  the  tanning  is  more  coloured  (reddish-yellow).  The 
liquid  in  which  ths  skins  have  been  tanned  has  a  distinct 
spirituous  odour  and  an  aroma  like  that  of  apples.  The 
filtered  liquid,  when  distilled,  yielded  an  alcohol  of  an 
ethereal  odour.  Carob  contains  a  starchy  substance  and  a 
fermentable  sugar  analogous  to  mannitol. — N.  H.  J.  M. 


The  Production  and  Uses  of  Kapok  Fibre  (Kapok  Oil). 
J.  Soc.  Arts,  1893,  1030. 

See  under  V.,  page  923. 


PATEXT. 


Improved  Process  of  and  Apparatus  for  Tunning  and 
cleaning  Hides  and  Skins.  T.  Cowbum,  Vienna,  Austria. 
Eug.  Pat.  21,551,  Xovember  25,  1892. 

This  consists  in  rocking  the  hides  or  skins  with  the  tanning 
liquid,  in  a  closed  box,  in  such  a  manner  that  the  hides  or 
skins  are  dashed  to  and  fro,  and  lie  alternately  on  the  hair 
side  and  flesh  side,  while  being  submerged  in  the  liquid. 
For  this  purpose  a  closed  box  supported  by  an  axis  situated 
below  the  level  of  the  liquid  is  employed.  The  rocking 
motion  being  supplied  by  means  of  a  crank  lever  or  other 
suitable  mechanism. — J.  C.  C. 


XV -MANURES.  Etc. 

PATEXTS. 

Improvements  in  Machines  or  Apparatus  for  Grinding  or 

Reducing    Phosphates,  Bones,    or    other    Substances. 

J.  X.  Askham,  Sheffield.  Eng.  Pat.  15,924,  Septembers, 
1892. 

See  under  I.,  page  913. 


An  Improved  Dressing  for  Hop  Plants  applicable  to  other 
Plants.  H.  S.  Beaumont  and  F.  Haigh,  Huddersfield. 
Eng.  Pat.  22,691,  December  10,  1892. 
The  improved  dressing  proposed  consists  of  an  aqueous 
decoction  of  quassi  bark,  mixed  with  an  aqueous  solution  of 
copper  sulphate,  gum  arable  and  tobacco  juice. — J.  G.  W. 
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XVI.-SUaAR.  STARCH.  aUM.  Etc. 

Researches  on  the  Sugar  of  the  Agave  Americana. 
G.  Michaud  and  J.  F.  Tristan.  Amer.  Chem.  J.  14, 
548—550. 

A  CRYSTALLINE  sugar  was  obtained  from  the  juice  of  the- 
agave  americana.  Its  composition  is  represented  by  the 
formula  C,.2H2.20ii,  its  aqueous  solution  is  optically  iuactive 
and  has  a  cupric  reducing  power  about  f  that  of  glucose. 

It  forms  a  compound  with  lime  from  which  the  sugar  is 
easily  recovered;  oxidised  with  nitric  acid  it  yields  do 
mucic  acid ;  when  inverted  with  hydrochloric  acid  it  yields  a 
sugar  or  mixture  of  sugars  having  a  rotatory  power 
[a]„  =  —  14 "5,  and  the  same  cupric  reducing  power  as 
glucose.      The  authors  propose  to  call  the  sugar  agarose. 

— A.  Xj.  o. 


The  Action  of  Ferric  Oxide  and  Ferric  Hydrate  on  Cane 
Sugar.  Schachtrupp  and  Spunt.  Zeits.  fiir  Eiibenzuck. 
Ind.  30,  215,  Pharm.  Centralhalle,  1893,  11,  148. 
Ferric  oxide  has  an  invertive  action  on  cane  sugar  but 
the  hydrate  has  none.  Ferric  oxide  is  not  directly  solubh; 
in  cane  sugar  solution,  but  only  after  inversion  has  taken 
place,  when  an  iron  saccharate  is  formed.  This  invertive 
action  does  not  take  place  in  alkaline  solutions,  but  in 
neutral  solutions  it  is  possible  to  effect  a  complete  inversion 
of  the  cane  sugar.  The  amount  of  iron  dissolved  as 
saccharate  is  directly  proportional  to  the  amount  of  invert 
sugar  formed,  which  is  again  dependent  on  the  concentration 
of  the  sugar  solution  and  on  the  quantity  of  ferric  oxide 
employed. — J.  G.  W. 


The   decomposition  of  Galactose   by   means    of    Calcium 

Hydrate.     H.  Sanda.      Zeits.  fiir  Eiibenzuck.  Ind.  31, 

27—35. 
Whex  galactose,  in  aqueous  solution,  is  acted  on  bj*  calcium 
oxide  at  ordinary  temperatures  metasaccharin  is  formed  and 
in  much  greater  quantity  than  when  milk  sugar  is  submitted 
to  the  same  treatment.  To  prepare  metasaccharin,  the 
author  recommends  heating  the  strong  alkaline  solution, 
which  remains  at  the  conclusion  of  the  reaction  at  ordinary 
temperatures,  to  the  boiling  point  for  some  hours  and  then 
crystallising  the  metasaccharin  out  in  the  form  of  its  calcium 
salt.  In  addition  to  metasaccharin  another  and  hitherto 
unknown  saccharin  parasaccharin,  is  formed.  It  is  itself 
uncrystaUisable,  but  yields  a  finely  crystalline  barium  salt 
(CgHii06)2  Ba.4H20),  which  bears  a  striking  resemblance 
to  the  barium  salt  of  metasaccharic  acid,  so  much  so  that 
the  two  will  crystallise  together.  On  the  other  hand,  the 
calcium  and  phenylhydrazin  compounds  of  parasaccharic 
acid  do  not  resemble  the  analogous  compounds  of  meta- 
saccharic acid  in  crystalline  form. 

Dextrose  does  not  yield  parasaccharin  when  treated  in 
the  same  way. 

Parasaccharin  yields  o-ethylbutyrolactone  on  reduction 
with  fuming  hydriodic  acid  and  so  contains  a  carbon- chain, 
in  addition  to  those  existing  in  the  already  known  saccharin. 
On  oxidation  with  silver  oxide  it  yields,  besides  other 
bodies,  glycollic  acid,  but  no  acetic  acid. 

Metasaccharin  is,  in  a  weak  sulphuric  acid  solution, 
reduced  to  a  sugar  which  forms  a  non-crystallisable  and 
abnormal  osazone. — J.  G.  W. 


PATENTS. 

Improvements  in  or  Relating  to  Adhesive  Pastes  for  use  in 
Posting  Sills,  Hanging  Wall  Papers,  and  other  Purposes. 
W.  Bell,  Birkenhead,  M.  A.  Scott,  Birkenhead,  T.  H.  Fox, 
St.  Helens,  and  A.  E.  Richardson,  Bootle.  Eng.  Pat. 
16,581,  September  16,  1892. 

The  patentees  claim  the  production  of  an  adhesive  paste 
consisting  mainlj'  or  entirely  of  flour,  together  with  caustic 
soda,  boiled  flour  paste,  and  water  or  other  suitable  solvent. 
The  following  receipt  may  be  cited  for  the  preparation  of  a 


paste  suitable  for  posting  bills,  the  patentees  do  not, 
however,  confine  themselves  to  fixed  proportions  : — 3  lb. 
of  flour  and  5 1  quarts  of  water  are  beaten  together,  and 
the  resulting  batter  mixed  with  a  solution  of  i  lb.  of 
caustic  soda  in  oh  quarts  of  cold  water,  and  '22  quarts  of 
cold  water  are  stirred  into  the  mixture.  To  2 — 3  parts  of 
this  mixture  one  part  of  boiled  flour-paste  or  starch-paste 
is  added.— A.  K.  L. 


Improvements  in  the  Treatment  of  Starch-containing  Sub- 
stances for  Use  in  Brewing,  Distilling,  the  Manufacture 
of  Glucose,  and  in  similar  Operations.  S.  Pratt,  Lower 
tooting.     Eng.  Pat.  3302,  February  14,  1893. 

The  process  claimed  is  for  the  production  of  a  "  highly- 
liquid  starch-containing  solution."  Kaw  grain  (336  lb.) 
and  ground  malt  (]  7 — 68  lb.)  are  added  to  about  330 
gallons  of  water  at  a  temperature  of  140^  F.,  the  mixture 
gradually  raised  to  a  temperature  of  180"  F.,  and  finally 
treated  with  steam  at  a  pressure  of  100 — 175  lb.  per  square 
inch. — A.  R.  L. 

All  Improved  Apparatus  and  Process  for  Purifying  Sugar 
Saccharine,  and  the  like,  also  applicable  to  Oils,  Alcohol, 
and  other  Liquids  ivhich  need  Purifying.  W.  H.  Way- 
land,  Marylebone.     Eng.  Pat.  8367,  April  25,  1893. 

A  SUITABLE  quantity  of  "  magnetic  porous  or  spongy  iron 
or  iron  in  combination  with  carbon  "  is  placed  in  the  lower 
part  of  a  cistern  constructed  preferably  of  glass,  and 
furnished  with  an  outlet  pipe.  The  substance  to  be  purified 
is  then  poured  into  the  cistern  and  the  latter  closed  herme- 
tically. Oxygen,  ozone,  or  atmospheric  air  is  now  forced 
into  the  cistern  by  means  of  tubes  lying  on  the  bottom  or 
along  the  lower  part  of  the  cistern,  which  tubes  are 
perforated  so  as  to  allow  the  oxygen  to  thoroughly  im- 
pregnate the  iron,  and  to  pass  through  it  and  through  the 
substance  to  be  purified. — A.  R.  L. 


Improvements  in  Continuous  Subsiding  or  Settling  Appa- 
ratus for  Sv.gar-cane  Juice.    W.  Smith,  Glasgow.    From 
H.  Kidd,  Sydney,  New  South  Wales.     Eng.  Pat.  15,300, 
August  11,  1893. 
This  invention  relates  to  a  subsiding  or  settling  apparatus 
for   cane-juice,  consisting  of    a  vessel  furnished  with   an 
overflow   outlet   at   the   top   for  the   juice,  and,  at    some 
distance  below  this  outlet,  radiating  hollow  arms  receiving 
the  entering  juice  from  a  hollow  centre-piece  and  distri- 
buting it  through  perforations  on  their  under  sides. 

—A.  R.  L. 


Improvements  in  Apparatus  for  Treating  Shredded  or 
Commijiutcd  Sugar  Canes  Preparatory  to  Crushing. 
W.  Smith,  Glasgow.  From  H.  Kidd,  Sydney,  New  South 
Wales.     Eng.  Pat.  15,304,  August  11,  1893* 

The  apparatus  consists  of  an  inclined  trough  into  the 
lower  end  of  which  the  shredded  or  comminuted  cane  is 
delivered  from  the  shi'edding  apparatus.  The  shredded 
cane  is  conveyed  on  an  endless  chain  conveyor,  to  which 
rakes  are  attached  at  intervals,  to  the  crushing  mill,  and 
is,  during  its  transit,  subjected  to  the  action  of  steam. 

—A.  E.  L. 


xvii.-BHEwma,  wines,  spirits.  Etc. 

The  Estimation  of  the  Intensity  of  Colour  of  Wort  and 
Beer.  F.  Cerny.  Zeit.  ges.  Brauw.  1893,16,  39  ;  Chem. 
Zeit.  Rep.  1893,  17,  151. 

C.  J.  LijfTXER's  recently  described  method  (see  this  Journal, 
1892,  11,  1037 — 1038),  requires  two  standard  solutions,  one 
for  pale  and  the    other  for  dark  beers  and  black   malts. 
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'I'hesu  solutions  are  not  corapaiable  with  one  anotlier, 
which  is  a  disadvantage,  and  especially  when  the  rujuid 
under  examination  approaches  both  the  standards  in 
tint.  Iron  ammonium  alum  solution  also  has  the  dis- 
advantape  that  its  colour  intensity  is  not  proportional  to 
its  concentration. 

The  author  prepares  a  colorimetric  material  from  malt 
in  the  followin/r  way  : — A  pale  malt-wort  is  evaporated  to 
a  syrup,  ami  a  small  portion  of  it  slightly  caramelised  and 
then  returned  to  the  main  portion.  The  syrup  is  mixed 
with  a  saturated  solution  of  ammonium  sulphate,  and  the 
mixture  thoroughly  shaken  up  with  absolute  alcohol. 
After  settling,  the  reddish-brown  alcoholic  solution  is 
filtered  oft"  from  the  thick  syrup,  which  falls  to  the  bottom. 
This  solution  contains  the  greater  part  of  the  colouring 
matter  of  the  malt  and,  when  diluted  with  75  per  cent, 
alcohol,  closely  approximates  in  all  degrees  of  concentra- 
tion to  the  colour  of  malt-extracts  and  beers.  The  colour- 
intensity  of  this  alcoholic  solution  is  determined  with 
Lintner's  No.  I  solution,  and  the  colour-intensity  of  black 
malts  and  the  darkest  beers  can  then  be  determined  with 
its  aid  and  expressed  in  terms  of  Lintner's  No.  1  solution, 
or  in  terms  of  the  standard  colorimetric  scale  which  the 
author  describes. — J.  G.  W. 


The    Use   of   Antinonnin    in    the    Brewery.     L.   Aubry. 

Zeits.  ges.  Brauw.  1893,  16,  141  ;  Chem.  Zeit.  Rep.  1893, 

17,  139. 
AxTixoxxix  occurs  in  commerce  as  a  mixture  of  the 
potassium  compound  of  orthodinitrocresol,  soap,  and 
glycerol.  The  author  recommends  its  use  in  very  dilute 
solution  for  disinfecting  and  preservative  purposes.  He 
states  that  if  yeast  be  treated  with  solutions  containing  up 
to  5  per  cent,  of  antinonnin,  all  bacteria  existing  in  it  will 
be  destroyed  without  the  vitality  of  the  yeast  being  affected. 
A  solution  containing  from  0'  1  to  0-2  per  cent,  is  recom- 
mended for  washing  wood-work,  sprinkling  cellar  walls,  &c. 
as  a  protection  against  fungoid  and  bacterial  growths.  It 
cannot  be  used  for  surfaces  with  which  wort  or  beer  comes 
in  direct  contact,  on  account  of  its  poisonous  nature. 

—J.  G.  W. 


2'Ae    Diagnosis   of   Wities   as    based   on   their   Chemical 
Analysis.     .1.  Nessler.     Chem.  Zeit.  1893, 17,  577. 

Ax  adverse  criticism  of  the  new  German  regulations 
regarding  the  adulteration  of  wine,  which  proclaim  that  the 
addition  of  sugar  solution  shall  not  be  sufficiently  great  to 
make  (a)  the  total  extractive  matter  lower  than  l'5per 
cent.,  or  the  extractive  matter,  after  deduction  of  the  non- 
volatile acids,  lower  than  I'l  percent.,  or,  after  further 
deduction  of  the  free  acids,  lower  than  ]  per  cent.,  and 
(Ji),  the  mineral  constituents  lower  than  0"14  per  cent. 
The  author  contends  that  these  analytical  limits  would  not 
prevent  many  adulterated  wines  from  being  passed  as 
genuine. — J.  G.  W. 


Iodine  as  an  Indicator  in  the  Estimation  of  the  Acidity  of 
Coloured  Plant  Extracts,  Worts,  Beers,  ^c.  H.  Petersen. 
Zeits.  ges.  Erauw.  1893,  16,  243  ;  Chem.  Zeit.  Hep.  1893, 
204. 

See  under  XXIII.,  page  952. 


The  Determination  of  Isomaltose.     A.  Bau.     Chem.  Zeit. 
1893,  17,  499. 

It  is  well  known  that  when  beer  wort  is  fermented  with 
pure  cultures  of  Saaz  yeast  and  ordinary  yeast  (^e.g., 
Ifrohberg  yeast)  different  degrees  of  attenuation  are  obtained. 
The  difference  in  the  specific  gravities  of  the  resulting 
products  is  attributed  by  the  author  to  isomaltose  which  he 
assumes  to  be  fermentable  by  ordinary-  yeast  but  not  by 


Saaz  yeast.  In  support  of  this  view,  he  describes  experi- 
ments in  which  he  isolated  isomaltosazone  from  beer 
prepared  with  Saaz  yeast.  Whilst  this  beer  contained 
1'  10  per  cent,  of  a  substance  fermentable  by  ordinary  yeast 
but  not  by  Saaz  yeast,  the  amount  of  osazone  obtained  was 
equivalent  to  0*  1392  per  cent,  isomaltose.  The  discrepancy 
is  explained  by  the  poor  vield  of  osazone  usually  obtainable. 

—A.  K.  M. 


Influence  of  Alkalis  in  Steaming  Starchy  Raw  Materials. 
F.  Stiasny.  Zeits.  Spiritusind.  1893,  16,  190;  Chem. 
Zeit.  Kep.  1893,  210. 

ExpERiMEXTs  were  made  with  a  view  of  ascertaining  whether 
alkalis  would  aid  the  opening  up  of  starchy  materials. 
Different  meals  were  steamed  at  1  •  8 — 2  ■  8  atmospheres, 
with  addition  of  0-3 — 2*5  per  cent,  (on  100 parts  of  starch) 
of  Na-iO  in  the  form  of  caustic  soda.  Afterwards  the 
alkali  was  neutralised  with  hydrochloric  acid  and  the  meal 
left  acid  to  the  extent  of  O'l  per  cent.,  this  acidity  being 
found  favourable  to  diastatic  action. 

The  folio  Aing  conclusions  are  drawn  : — (1.)  Contrary  to 
recent  pronouncements,  maize  grist  is  beneficially  influenced 
when  steamed  in  presence  of  dilute  alkali,  being  opened  up 
at  a  lower  temperature  ;  the  resulting  mash  is  uniform, 
attenuated,  and  a  clear  yellow  colour.  (2.)  The  starch 
grains  which  have  been  steamed  in  presence  of  alkali  are 
easily  and  fully  inverted  by  diastase  after  the  alkali  has 
been  neutralised  with  hydrochloric  acid.  (3.)  The  fermenta- 
tion proceeds  smoothly,  nearly  the  whole  process  occurring 
at  a  saccharometer  indication  of  0- 1 — 0-0.  The  acidity  of 
the  fermented  mash  corresponds  with  0"36  per  cent,  of 
lactic  acid,  which  may  be  deemed  favourable.  (4.)  The 
fermentation  shows  a  lusty  and  pure  yeast  development 
under  the  microscope  ;  the  colour  is  clear  yellow.  (5.)  The 
alcohol  yield  is  34*25 — 34'75  litres  per  cent,  per  100  kilos, 
of  raw  material. 

A  further  recommendation  for  the  method  is  that  maize 
which  has  been  opened  up  with  caustic  soda  yields,  after 
neutralisation  and  saccharification,  a  considerable  quantity 
of  maize  oil,  which  is  finding  an  extending  application. 

—A.  G.  B. 


PATENTS. 


Improvements  in  Brewing  Stout  and  Porter.  J.  Rose, 
Nettleton,  Lincolnshire.  Eng.  Pat.  17,329,  October  29, 
1890.     (This  Journal,  1890,  719.) 

This  patent  is  now  amended  so  as  to  include  only  the  use 
of  malted  barley  and  oats. — A.  L.  S. 


Improvements  in  Means  or  Apparatus  for  Maturing  and 
Improving  Fermented  Alcoholic  Liquids,  applicable  also 
for  0.xidising  Oleagihous  and  other  Liquids.  W.  S. 
Martin,  Paris.  Eng.  Pat.  22,413,  December  22,  1891. 
(This  Journal,  1893,  54.) 

The  patent  is  now  amended  by  directing  that  the  current 
of  oxygen  should  impinge  at  right  angles  to  the  direction 
of  the  liquid. — A.  L.  S. 


A  New  or  Improved  Process  or  Manufacture  of  Non- 
injurious  Beverages  from  Liqxiids  containing  Alcohol. 
W.  Rohowsky,  Hoch  Kretscham,  near  Nassiedel,  Silesia, 
Germany.     Eng.  Pat.  16,563,  September  16,  1892. 

The  liquids  are  treated  with  oxygen,  peroxide  of  hydrogen, 
or  ozone.  The  peroxide  of  hydrogen  is  added  in  the  pro- 
portion of  1"5  per  cent,  of  the  absolute  alcohol,  and  the 
ozone  in  solutions  containing  -^  this  quantity.  A  greater 
amotmt  is  used  for  the  cruder  kinds  of  spirits.  After  the 
addition  of  one  of  these  oxidising  agents,  the  mixture  is 
well  shaken  and  allowed  to  stand.  The  clear  solution  is 
decanted  off,  and  should  be  consumed  soon. — A.  L.  S. 


E  2 


942 


THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Nov.  so.  isds. 


Improvements  in  the  Mode  of  Clarifying  and  Reoiving 
Ale,  Beer,  and  other  Liquids.  A.  T.  Harris,  Harrow, 
Middlesex.     Eng.  Pat.  18,370,  October  13,  1892. 

The  apparatus  consists  of  an  atmospheric  gas  burner, 
enclosed  in  a  copper  tube,  and  furnished  with  an  adequate 
air  supply.  The  apparatus  containing  the  burning  gas  is 
introduced  into  a  cask  through  the  bung-hole,  and  the  slight 
warming  produces  a  bright  and  sparkling  appearance  in  the 
liquor. — A.  L.  S. 

Improved   Construction   of  Dephlegmators  or  Apparatus 
for    Condensing   and   Separating   Aqueous    Constituents 
and   Impurities   from    Alcoholic    Vapours.      A.    Jenik, 
Skalat,  Galicia,  Austria.     Eng.  Pat.  20,773,  November 
16,  1892. 
The  dephlegmator  or  other  apparatus  for  producing  pure 
spirit,  free  from  fusel  oil  and  aldehyde,  is  characterised  by 
two   helical  passages,  the  one  arranged  above  the    other. 
Through  one  of  these  the  condensing  water  passes  down- 
wards, and  through  the  other  the   alcoholic  vapour  passes 
upwards.     The  latter   is    divided   into   two  portions  by  a 
series    of    step-like    plates.      The    condensed    water    and 
impurities  collect  in  the  smaller  portion  and  flow  away. 

A.  L.  S. 


Apparatus  for  Slerilisiyig  Beer,  Wine,  and  other  Liquids 
under  Pressure.  J.  R.  Trondle,  Halle-on-Saale,  Germany. 
Eng.  Pat.  14,967,  August  4,  1893. 

The  proposed  apparatus  consists  of  a  closed  vessel 
furnished  with  safety-valves,  stop-cocks,  &c.,  in  which  the 
liquids  may  be  sterilised  bv  heating  under  pressure. 

—A.  L.  S. 


but  their  employment  is  of  course  to  be  condemned,  and 
the  author  recommends  the  use  of  ordinary  salt,  which  pro- 
duces the  same  effect.  To  obtain  good  bread  from  1891 
rye,  it  was  necessary  to  employ  at  least  1  per  cent,  of  salt. 

Another  way  to  improve  the  quality  of  rye-bread  is  to  use 
skimmed-milk  in  the  place  of  water.  This  is  seen  in  the 
following  table,  which  shows  the  composition  of  the  bread 
made  with  Avater  and  with  milk,  also  of  the  rye-flour  and 
milk  employed : — 


An  Improved  Dressing  for  Hop  Plants,  applicable  to  other 
Plants.  H.  S.  Beaumont  and  F.  Haigh,  Huddersfield. 
Eng.  Pat.  22,691,  December  10,  1892. 

See  under  XY.,  page  939. 


Improvements  in  Apparatus  for  Drying  Brewers'  Grains 
and  the  tike.  J.  V.  Johnson,  Glasgow.  From  C.  H. 
Koy],  Xew  York.     Eng.  Pat.  7838,  April  18,  1893, 

The  grain  is  passed  through  the  kiln  or  drvinj  chamber  on 
a  series  of  endless  bands  arranged  one  above  the  other, 
the  wet  grains  being  thrown  in  on  to  the  topmost  baud  and 
being  discharged  at  the  bottom.  At  one  end  of  the  kiln  is 
])laced  the  furnace,  and  the  hot  air  is  drawn  through  the 
kiln  by  fans  placed  at  the  opposite  end  thereof.  The  fans 
are  so  arranged  that  more  suction  is  exerted  at  the  lower 
exits  than  at  the  higher,  as  hot  air,  having  a  natural 
tendency  to  rise,  would  otherwise  chiefly  pass  along  the 
higher  parts  of  the  kiln. — A.  L.  S. 


XVIII.-CHEMISTEY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHE^nSTRY  OF   FOODS. 

Improvements  in  Bread.     M.  Weibull.     Chem.  Zeit.  1893, 
17,  501—502. 

The  inferior  quality  of  the  rj^e-bread  of  last  year  was  due 
in  part  to  a  want  of  gluten  and  in  part  to  the  gluten  having 
undergone  a  change  which  had  a  deleterious  effect  on  the 
baking  of  the  bread.  There  are  two  ways  of  making  good 
bread  from  such  flour,  namely,  either  to  add  some  wheat- 
flour,  which  contains  a  greater  proportion  of  gluten,  and  the 
constituents  of  which  are  more  favourable,  or  to  employ 
some  substance  which  precipitates  the  soluble  constituents 
of  the  gluten.      Alum  and  copper  sulphate  have  this  effect. 


Milk. 

Bye- 
Flour. 

Milk- 
Bread. 

Water- 
Bread. 

Water 

91 -33 
0-18 
.3-32 

4-40 

0-75 
0-25 

9-88 
1-33 
8-00 
0-13 

80- 1(5 
0-69 
0-85 
0-21 

38-82 
0-67 
7-06 
0-27 
4-37 
7-46 

39-96 
0-56 
0-83 
0-29 

38-33 

Fat 

Digestible  protein 

Indigestible  protein 

Sugar 

0-48 
5-99 
0-39, 
1-99 

Dextrin  and  gum 

Other         carbohydrates 
(starch). 

8-04 

43-74 

0-53 

Ash 

0-58 

Phosphoric     acid     con- 
tained in  ash. 

0-18 

It  will  be  seen  that  all  the  important  nourishing  con- 
stituents are  increased  by  the  employment  of  milk, 
especially  the  digestible  protem  and  the  sugar;  the  ash 
also  contains  a  greater  quantity  of  phosphoric  acid.  The 
proportion  of  nitrogenous  to  non  -  nitrogenous  nutrient 
substances  is  also  more  favourable  in  the  milk -bread  than 
in  the  water-bread  and  in  the  rye-flour. — A.  K.  M. 


PATENTS. 


New  or  Improved  Mantifacture  of  a  Substance  or  Compo- 
sition suitable  for  Use  as  a  Substitute  for  Cocoa. 
J.  Berlit,  Cassel,  Germany.  Eng.  Pat.  18,064,  October  10, 
1892. 

Oats  are  bruised  or  rough-ground,  roasted,  and  reduced  to 
flour  between  rollers  or  edge-runners.  The  product  is 
made  into  a  paste  with  water,  which  is  then  removed  by 
evaporation  in  a  vacuum  pan,  and  the  resulting  dried  mass 
again  ground,  after  which  treatment  it  is  mixed  with  cocoa 
from  which  the  oil  has  been  removed. — B.  B. 


Improvements  in  Apparatus  for  Purifying  Water.  K.  M. 
Deeley  and  L.  Archbutt,  Derby.  Eng.  Pat.  19,830, 
November  3,  1892. 

This  is  a  modification  of  a  previous  patent,  Eng.  Pat.  1791, 
1889,  whereby  reagents  intended  for  mixing  with  the  water 
for  purposes  of  purification  are  now  introduced  into  the 
body  of  the  tank  by  means  of  a  blower  and  perforated  pipes 
instead  of  being  placed  in  the  "  well  and  trajector  "  pre- 
viously used.  By  the  prescribed  use  of  certain  three-way 
plug  cocks,  valves,  and  pipes,  air  can  either  be  blown  into 
the  tanks,  carrying  with  it  a  current  of  water  in  Avhich  the 
chemicals  have  previously  been  dissolved,  or  air  alone  can 
be  injected,  for  forcibly  mixing  the  ingredients  and  stirring 
up  the  mud  deposited,  or  the  surplus  deposit  can  be  with- 
drawn and  removed  as  may  be  desired. — B. 


Improvements  in  the  Treatment  oj  Bananas  and  Plantains 
for  Production  of  Meal  and  Flour  therefrom.  L.  E. 
Asser,  The  Hague,  and  L.  A.  H.  Hartogh,  Amsterdam, 
Holland.     Eng.  Pat.  21,038,  November  18,  1892. 

The  fruit  to  be  preserved  is  picked  while  green,  steamed  in 
a  closed  vessel,  peeled,  pulped,  and  diied,  when  it  can  be 
ground  and  packed. — B.  B. 
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An  Improved  Process  of  Preserving  Dried  Vegetables. 
G.  Dupont-Deiinis,  Nantes,  France.  Kng.  Pat.  21,G2:i, 
November  26,  1892. 

Dim  ion  vegetables,  sueh  as  haricot  bean.s,  are  placed  in  a 
ve.>isel  of  wire  cloth  and  .steeped  in  water  at  ;{0^  C,  tlu; 
temperature  beiiif;  firadually  raised  to  .'50"  C.  After  stecp- 
iiif,'  for  2^,  hours  thr  haricots  are  withdrawn  aiiit  i)hiii;r,.d 
into  a  saturated  solution  of  salt  at  .")()'  C.  They  are  tlien 
transferred  to  vessels  witii  perforated  false  l)()ttonis,  the 
beans  being  envelo[)ed  in  a  wet  cloth.  A  small  quantity  of 
water  is  jjlaeed  below  the  false  bottom,  and  the  vessels  are 
covered,  clampeil  into  a  pile,  and  exposed  to  a  temperature 
of  100' (".to  102-0.  in  a  steam  bath  for  2.^  hours.  The 
haricots  are  allowed  to  cool,  dried  at  a  low  temperature, 
and  are  then  ready  for  storage. — B.  B. 


An  Improrcd  Process  for  Sterilising  Liquids  and  Appa- 
ratus to  be  vsed  therefor.  G.  Popp  and  J.  H.  Becker, 
London.     Eng.  Pat.  5957,  March  20,  1893. 

Thk  vessels  containing  the  liquid  to  be  sterilised  are 
provided  with  stoppers  consisting  of  an  india-rubber  cork 
with  a  central  grooved  plug,  which  can  be  rotated  so  that 
communication  can  be  made  and  broken  between  the 
interior  of  the  vessel  and  a  lateral  hole  in  the  stopper  giving 
access  to  the  outer  air.  The  upper  ends  of  the  plugs  are 
square  in  section  and  lit  into  square  holes  in  cross  levers 
carried  on  coupling  rods,  which  can  be  actuated  from 
outside  the  sterilising  chamber.  During  sterilisation  the 
plugs  are  so  turned  that  there  is  communication  between 
the  interior  of  the  vessels  containing  the  liquid  to  be 
sterilised  and  the  atmosphere  of  the  sterilising  chamber, 
and  on  the  completion  of  the  sterilisation  this  communica- 
tion is  destroyed  by  the  rotation  of  the  plugs.  A  modifica- 
tion of  the  apparatus  in  which  the  vessels  are  arranged 
radially  in  the  chamber,  so  that  their  plugs  can  be  rotated 
by  cog  wheels  connected  with  a  central  pinion,  is  also 
described,  as  well  as  alternative  forms  of  stopper. — B.  B. 


An  Improved  Method  of  and  Apparatus  for  Pasteurising 
or  Sterilising  Milk  and  other  Fluids.  F.  A.  Kleeman, 
Berlin,  Germany.     Eng.  Pat.  14,2.52,  July  24,  189-3. 

The  apparatus  essentially  consists  of  a  steriliser  in  which 
the  liquid  under  treatment  is  heated  by  tubes  arranged  for 
the  circulation  of  the  steam  used  to  raise  it  to  the  desired 
temperature,  and  a  cooler  of  similar  construction  in  which 
the  sterilised  liquid  is  reduced  to  the  ordinarj-  temperature. 
The  heater  is  provided  with  an  agitator,  whereas  the  cooler 
is  not  thus  fitted.  The  milk  may  be  freed  from  foam  on 
its  passage  to  the  heater  by  a  foam  collector,  which  consists 
of  a  vessel  with  a  floating  valve  in  which  the  foam  rises  and 
escapes,  while  the  milk  itself  is  retained.  Another  trap 
allows  of  the  escape  of  gases  from  the  sterilised  milk  on 
its  passage  from  the  heater  to  the  cooler.  A  special 
transport  or  store  vessel  for  receiving  the  milk  after 
sterilisation,  without  contact  with  the  air,  is  also  patented. 
Modifications  of  the  apparatus  are  described. — B.  B. 


(5.)— SANITARY  CHEMISTRY. 

Further  E.rperiments  on  the  Action  of  Light  on  Bacillus 
Antliracis.  H.  Marshall  Ward.  Proc.  Rov.  Soc.  53, 
(321),  23— 44. 

Thk  practical  bearings  of  the  results  of  the  author  are  given 
by  him  as  follows  : — 

The  establishment  of  the  fact  of  the  bactericidal  and 
fungicidal  action  of  light,  dating  from  Dowries  and  Blunt 
nntil  now,  enables  us  to  see  much  more  clearly  into  the 
causes  of  several  phenomena  known  to  practical  agricul- 
turists, foresters,  hygienists,  &c.  It  helps  to  explain  for 
example,  why  the  soil  of  a  forest  should  not  be  exposed  to 
the  sun  ;  it  will  also  affect  our  way  or  regarding  bare 
fallows. 


The  importance  of  its  hearing  on  the  purification  of  rivers 
li:is  already  been  demonstrated.  The  reasoning  obviously 
.'il)j)lies  to  dwellings,  towns,  Ike. 

It  explains  many  diserejiancies  in  the  cultures  of  Schizo- 
mgeetes  and  Fungi  in  our  laboratories. 

It  has  also  a  very  important  beanngon  the  spread  of  plant 
epidemics  in  dull  weather  in  the  summer.  No  doubt  it  has 
even  wider  application. 

That  the  sunshine  has  something  to  do  with  thi;  rarity  of 
bacterial  diseases  in  plants  now  seems  quite  as  probable 
as  the  currently  accejtted  view  that  the  acid  nature  of  the 
latter  accounts  for  the  fact. 

If  that  part  of  the  chlorophyll  which  absorbs  the  blue- 
violet  is  a  screen  to  prevent  the  destruction  of  easily 
oxidisable  bodies  as  they  are  formed  in  the  chloroplasts,  we 
may  reconcile  several  old  experimental  discrepancies,  i.g., 
the  behaviour  of  plants  under  bichromate  and  oupric  oxide 
screens. — \Y.  8. 


Ilggie.nic  Investigations  on  Lead  Chromate.  K.  B.  Leh- 
manu.  Arch.  Hyg.  1893,16,  315  ;  Chem.Zeit.  Rep.  1893, 
17,  135-6. 

Lead  chromate  has  the  same  physiological  action  on  man 
and  animals  that  all  the  other  difficultly  soluble  lead  salts 
have,  producing  chronic  lead-poisoning  without  any  symp- 
toms which  can  be  ascribed  to  chromic  acid.  In  large 
doses,  even  of  one  gramme,  it  is  without  immediate  action 
on  dogs,  cats,  and  rabbits.  Owing  to  its  poisonous  nature, 
it  is  highly  desirable  that  its  employment  as  a  colour 
material  on  :in  industrial  scale  should  be  discouraged. 

—J.  G.  W. 

The  Basis  of  the  Hygienic  Value  of  Water.  Max  Gruber. 
Deutsche  Vierteljahrsschr.  fur  oifentl.  Gesundheitspfl. 
1893,  415  :  Proc.  Inst.  Civil  Eng.  1893,  4,  28—30. 

It  is  universally  admitted  that  infected  water  may  be  the 
means  of  introducing  disease-germs  into  the  system,  but  the 
author  considers  that  the  grounds  upon  which  sanitary 
authorities  base  their  verdict  concerning  the  harmlessness, 
or  otherwise,  of  any  named  water-supply  should  be  clearly 
defined.  A  right  answer  to  a  question  of  this  kind  must  not 
only  apply  to  the  present  state  of  any  such  sample  of  water, 
but  it  should  take  into  consideration  also  the  possibilitj'  of 
future  daugers,  other  than  those  due  to  malice,  which  might 
arise  after  a  lengthened  period  of  use.  This  aspect  of  the 
problem  has  not  hitherto  been  made  sufficiently  clear,  for  if 
such  had  been  the  case,  reliance  would  not  have  been  placed, 
as  it  too  frequently  is,  upon  compliance  with  a  few  chemical 
and  bacteriological  tests,  without  any  inquiry  into  the 
probable  derivation  of  the  supply.  It  is  imperatively 
necessary  that,  before  coming  to  a  conclusion,  the  sanitarian 
should  know  the  actual  source  of  the  water,  and  the  chances 
of  its  accidental  pollution,  and  he  should  ascertain  whether, 
by  the  exercise  of  proper  precautions  in  the  future,  it  may 
be  guaranteed  an  immunit}'  from  all  suspicion.  It  is  true 
that  in  many  cases  it  is  extremely  easy  to  arrive  at  such  an 
opinion,  as  for  instance  when  the  water  is  procured  from 
rivers,  lakes,  or  open  wells,  which  are  all  of  them  exposed 
to  possible  pollution  and  thus  cannot  be  preserved  from 
contamination.  .Such  Avater  should  therefore  never  be 
employed  without  special  cleansing,  even  if  the  chemical 
and  other  tests  indicate  its  absolute  purity  for  the  time 
being. 

It  is  a  well-known  fact  also  that  earth  has  the  power  of 
retaining  and  destroA-ing  many  poisonous  and  injurious 
compounds,  more  especially  the  nitrogenous  and  organic 
products  of  decomj)Osition,  and  that  it  acts  as  a  filt?r  in 
intercepting  germs  ;  water,  therefore,  which  has  passed 
through  the  soil  is  looked  upon  favourably  for  drinking 
purposes,  whether  it  is  procured  artificially  or  issues 
naturally  as  a  spring.  Such  water  is  not.  however,  at  all 
times  free  from  danger,  but  it  is  exposed  to  evils  of  two  kinds 
which  must  be  taken  into  account ;  for  either  the  soil  may 
for  some  reason  or  other  not  permanently  act  as  a  filtering 
material  in  the  manner  expected,  and  maj^  fail  to  keep  back 
infectious  germs,  or  the  pure  water  issuing  from  the  sub-soil 
may  become  mixed  with  polluted  surface-water,  penetrating 
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the  upper  layers  of  the  soil,  which  are  often  filled  with 
impurities,  and  in  either  way  the  otherwise  wholesome  water 
may  become  injurious  to  health.  Water  analysis  is  only  of 
use  in  directiug  attention  to  matters  which  cannot  be 
detected  in  other  ways  by  local  observation.  A  knowledge 
of  the  chemical  composition  of  the  water  is  of  importance, 
because  substances  may  be  dissolved  in  it  which  render  it 
nauseous  or  ill-adapted  for  various  uses ;  and  further, 
because  the  dissolved  impurities  may  indicate  that  such 
water  has  passed  through  layers  of  soil  impregnated  with 
human  or  animal  excreta  or  the  refuse  from  factories.  It 
is,  of  course,  necessary  for  the  above  analysis  to  procure  a 
sample  of  the  water  fresh  as  it  issues  from  the  earth,  and  the 
condition  of  the  water  as  it  stands  in  the  well  or  the  spring- 
basin  can  have  but  little  interest.  In  a  similar  way  the 
bacteriological  character  of  the  water  may  convey  useful 
information. 

The  fact  may  be  regarded  as  of  trifling  importance 
whether  the  water  contains  many  or  few  micro-organisms  of 
one  kind  or  another,  and  it  is  well  known  that  water  when 
standing  in  a  well  becomes  richer  in  germs  the  longer  it 
stands.  There  is  not  even  any  strongly-defined  connection 
between  the  chemical  composition  of  a  given  sample  of 
water  and  the  rapidity  of  the  numerical  increase  in  the 
bacteria  it  may  contain. 

The  bacteriological  examination  of  the  water  is  of  value, 
mainly  as  furnishing  an  indication  of  the  action  of  the  soil 
as  a  filtering  material,  and  as  concerning  the  yield  of  the 
natural  filter  represented  by  the  sub-soil.  This  system  of 
analysis,  which  Avas  at  first  so  highly  vaunted,  has  come  to 
be  denied  the  undoubted  value  it  possesses.  The  soil,  as 
reo"ards  its  upper  layers,  teems  with  germs  of  widely  differing 
kinds  ;  the  water  passing  through  it  must  become  impreg- 
nated with  these  organisms.  If  notwithstanding  this  fact 
the  deep  well-water  is  found  to  be  germ-free,  it  must  be 
assumed  that  the  lower  layers  of  the  soil  have  acted  as  a 
sufficient  filter  and  have  intercepted  these  germs,  and  it  may 
therefore  also  be  assumed  that  the  soil  would  be  capable  of 
removing  any  disease  germs  carried  down  below  its  surface. 
Attain,  in  a  contrary  sense,  it  holds  good  that  if  a  sample  of 
water  is  found  to  be  rich  in  germs  it  may  be  possible  for 
pathogenic  germs  to  gain  admission  to  it. 

After  quoting  many  recent  opinions,  the  author  concludes 
that  the  bacteriological  examination  of  well-waters,  as  now 
conducted,  should  be  given  up,  because  it  establishes 
nothing,  and  is  in  many  respects  misleading.  It  may  be 
taken  for  granted  that  at  a  depth  of  from  three  to  four  metres 
the  soil  is  free  from  germs,  and  samples  of  water  obtained 
with  the  observance  of  due  precautions  from  deep  wells 
should,  he  considers,  be  devoid  of  germs.  The  matters  of 
real  importance  are,  as  already  stated,  clear  and  accurate 
observations  respecting  the  derivation  of  the  supply  and  its 
immunity  from  any  possible  pollution  by  excrementitious 
substances. 

Water   Filtration    and    Cholera.     R.    Koch.     Zeits.    fiir 

Hygiene,  Proc.  Inst.  Civil  Eng.  1893,  (4)  31,  39S. 
It  is  now  universally  admitted  that  water  plays  a  most 
important  part  in  the  conveyance  of  cholera  germs ;  it  is 
not,  as  some  have  asserted,  the  only  vehicle  for  the  spread 
of  the  disease,  for,  as  the  author  has  pointed  out,  it  is 
possible  that  cholera  may  be  conveyed  directly  from  one 
individual  to  the  other,  but  in  the  case  of  indirect  contagion 
in  epidemics  and  extensive  outbreaks  of  the  disease  where 
several  vehicles  may  be  concerned,  water  is  no  doubt  the 
principal  factor.  Attention  is  directed  to  one  of  the  most 
recent  cholera  epidemics,  which,  during  last  year,  invaded 
the  three  towns  of  Hamburg,  Altona,  and  Wandsbeck,  and 
which  throws  a  most  important  light  upon  this  subject. 
These  three  towns  lie  so  near  together  that,  for  practical 
purposes,  they  may  be  regarded  as  one :  thej^  differ  but 
little  in  their  general  external  circumstances,  but  their  water 
supply  is  distinct.  Even  the  sources  of  the  supply  are 
different,  for  Wandsbeck  obtains  filtered  water  from  a  lake 
not  exposed  in  any  way  to  excrementitious  pollution  ;  the 
Hamburg  water  is  derived  in  an  unfiltered  condition  from 
the  Elbe,  at  a  point  above  the  town,  and  the  water  of 
Altona,  which  is  taken  from  the  Elbe  below  the  town,  is 
filtered  before  use. 


Hamburg,  as  it  is  well  known,  suffered  terribly  from 
cholera,  Wandsbeck  and  Altona,  except  for  the  existence 
of  certain  imported  cases,  remained  wholly  exempt  from  it. 
At  the  boundary  between  Hamburg  and  Altona  the  state  of 
things  was  most  remarkable ;  the  disease  raged  up  to  the 
border  line  and  there  made  a  dead  halt.  In  the  case  of  one 
street,  which  for  some  considerable  distance  formed  the 
boundary,  cholera  was  very  prevalent  on  the  Hamburg  side 
of  the  street,  while  the  Altona  side  remained  free  from  it. 

Here  was  an  experiment  carried  out  upon  more  than  one 
hundred  thousand  inhabitants,  which,  in  spite  of  its  enor- 
mous scale,  compares  in  the  directness  of  its  results  with 
an  exact  and  conclusive  laboratory  experiment.  In  two 
great  centres  of  population  all  things  were  alike  except  the 
water  supply  ;  in  the  one,  drinking  unfiltered  Elbe  water, 
the  cholera  raged  severely  ;  in  the  other,  using  filtered  water 
from  the  Elbe,  the  cases  were  proportionately  few ;  and 
moreover,  the  river  water  supplied  to  Hamburg  was  com- 
paratively but  little  polluted,  whereas  the  Altona  water  was 
drawn  from  a  point  lower  down  the  stream,  where  the  Elbe 
had  received  the  entire  solid  and  liquid  dejections  of  a 
population  verging  on  eight  hundred  thousand  persons. 
The  author  shows  that  all  the  conditions  and  results  agree 
with  the  principles  laid  down  by  bacteriologists,  and  clearly 
demonstrate  that  pathogenic  germs  can  be  removed  by 
careful  sand  filtration. 

The  working  of  the  filter  is  discussed  and  the,  necessity 
for  the  deposition  of  a  superficial  skin  of  fine  particles  of 
mud  and  organic  matter  above  the  sand  in  the  beds  is 
insisted  upon.  A  filter-bed  in  good  condition  should  not 
leave  more  than  one  hundred  germs  per  cubic  centimetre  in 
the  filtrate,  however  impure  the  water  may  have  been 
originally,  but  the  slightest  disturbance  in  the  filtering  pro- 
cess leads  to  a  great  increase  in  the  percentage  of  bacteria 
passing  through  the'  filter.  Most  of  these  germs  represent 
harmless  species  existing  in  the  sand  and  gravel,  constituting 
the  filter-bed  itself,  but  some  few  are  no  doubt  derived  from 
the  unfiltered  water. 

During  the  time  of  the  cholera  outbreak  referred  to,  the  beds 
at  the  Altona  waterworks  were  never  worked  at  a  greater 
speed  than  100  millimetres  per  hour,  and  to  this  precaution 
was  due  the  immunity  from  disease.  In  illustration  of  the 
evils  likely  to  be  caused  by  imperfect  fitration  an  account 
is  given  of  the  waterworks  at  the  penal  establishment  of 
Nietleben,  near  Halle,  where  a  cholera  epidemic  recently 
occurred.  Here,  owing  to  too  great  a  speed  of  working  and 
sundry  other  causes,  the  water  of  the  Saale,  which  in  the 
raw  state  contained  three  hundred  and  two  thousand  four 
hundred  germs  per  cubic  centimetre,  was  found,  after  being 
filtered,  to  contain  fifty-two  thousand  four  hundred  and  ten 
germs,  pointing  to  a  defective  filtering  process.  A  pollution 
of  the  Saaie  by  a  tributary  stream,  joining  it  only  50  paces 
above  the  intake  of  the  Xietleben  works,  took  place,  and  an 
outbreak  of  cholera  arose  which  probably  might  have  been 
avoided,  as  it  proved  in  the  case  of  Altona,  had  the  working 
of  the  filter-beds  been  reliable. 

It  is  shown  by  statistics  that  the  infected  water  of  the 
Elbe,  in  which  cholera  germs  had  actually  been  found, 
imperfectly  filtered,  as  already  described,  at  Altona  in  the 
winter  of  1892,  probably  caused  a  subsequent  outbreak  of 
cholera  in  Altona  in  the  first  two  months  of  the  present 
year.  The  danger  of  relying  upon  filtration  for  the  removal 
of  pathogenic  germs  is  therefore  insisted  upon,  and  the 
author  lays  down  a  series  of  rules  to  ensure  the  regular  and 
proper  working  of  the  beds.  He  points  out  also  the  need 
of  securing,  if  possible,  an  unpolluted  raw  material  like  the 
underground  water  from  springs  and  deep  wells. 


Investigations  iyito  the  Action  of  Peat-dust  on  Cholera- 
Bacteria.  A.  Stutzer  and  It.  Eurri.  Zeits.  fiir  Hygiene, 
1893  453;  Proc.  Inst.  Civ.  Eng.  1893  [4],  36. 

Peat  is  now  largely  used  as  a  deodorant  in  dry  closets,  and 
as  a  stable  litter  and  bedding  material  for  cattle,  and  it  is 
valued  by  agriculturists,  after  it  has  served  these  purposes, 
as  a  manure.  Some  questions  were  recently  promulgated 
by  the  German  Agricultural  Society  as  to  whether  peat, 
employed  in  the  above  ways,  was  capable  of  destroying  the 
germs   of   infectious    diseases,  more  particularly  those   of 
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cholera,  whether  particular  varieties  of  peat  were  better 
adapted  for  this  purpose  than  others,  and  whether  the 
certainty  of  its  action  upon  these  perms  could  be  increased, 
and  its  fatal  effect  then^on  iiccelerated  by  the  addition  of 
other  substances  which  should  at  any  rate  be  not  injurious 
and  if  possible  advantiipeous  to  plant  life.  The  authors 
have  endeavoured  to  furnish  a  reply  to  these  (juestions  as 
far  as  cholera  germs  are  concerned. 

The  bacteria  found  in  fecal  matters  have  in  a  similar 
degree  to  cholera-bactcriii  tiie  power  of  flourishing  in  a 
strongly  alkaline  medium,  but  they  differ  from  the  latter  in 
beinp  unacted  upon  by  peat.  A  series  of  experiments  was 
made  to  test  the  effects  of  acids  and  disinfectants  upon  the 
bacilli  present  in  fecal  matters.  Dilute  sulphuric  acid  was 
found  to  have  a  more  powerful  action  in  destroj'ing  these 
germs  than  other  substances  tested.  It  was  found  also  by 
practical  trials  that  the  fecal-bacteria  could  rapidly  change  the 
fecal  matters  when  mixed  with  urine  into  a  very  favourable 
medium  for  the  development  of  cholera-germs  ;  the  only  way 
to  prevent  this  state  of  things  was  by  rendering  the  faeces  acid ; 
a  very  small  dose  of  dilute  sulohuric  acid  or  hydrochloric 
acid  sufficed  to  stop  the  production  of  carbonate  of  ammonia. 
Investigations  followed  into  the  behaviour  of  cholera- 
bacteria  present  in  fsecal  matters,  alone  and  mixed  ^ith 
peat,  both  fresh  and  stale,  also  as  to  the  influence  upon  the 
mixture  of  kainit,  plaster  of  Paris,  hydrochloric  acid, 
sulphuric  acid,  and  phosphoric  acid.  The  general  conclu- 
sion is  that  it  is  imperatively  necessary  when  peat  is  used 
along  with  excreta,  to  mix  with  the  peat  such  a  proportion  of 
dilute  acid  as  shall  suffice  to  destroy  not  only  the  cholera- 
bacteria,  but  also  those  bacterii  present  in  the  compound, 
which  are  able  to  generate  carbonate  of  ammonia  from  the 
urine. 

PATENTS. 

Improvements  in  Apparatus  for  the  Treatment  of  Sewage. 
W.  D.  .Scott-Moncrieff,  London.  Eng.  Pat.  17,006 
September  23,  1892. 

The  inventor  ha?  amved  at  the  conclusion  that  the 
beneficial  effect  of  the  filtering  apparatus  described  in  his 
former  patent,  14,181  of  1891  (this  Journal,  1892,  705),  is 
not  due  to  any  mechanical  action  of  the  filtering  material, 
but  to  the  facility  it  affords  for  bacterial  action,  and  hence 
has  devised  a  modification  of  his  former  apparatus,  in  which 
one  of  the  tanks  can  be  "  aerated  and  rested  "  while  the 
other  or  others  is  still  in  action.  Means  have,  in  addition, 
been  introduced  for  the  supply  of  air  to  the  contents  of  the 
tank  for  the  benefit  of  the  aerobic  micro-organisms,  and 
also  for  maintaining  a  temperature  in  the  filter-bed  suitable 
for  the  development  of  these  organisms. — J.  G.  W. 


An    Improved    Method  for    the    Purification    of    Seicage 
Waters  and  Waters  jrom    Chemical  and   other  Manu- 
factures.    E.   Stanley,  Ashton-under-Lyue.      Eng.    Pat. 
19,198,  October  26,  1892. 

A  MixTUKE  of  coal  ashes,  sulphuric  or  hydrochloric  acids, 
and  a  salt  of  magnesium,  is  used  as  a  precipitating  and 
deodorising  agent. — J.  G.  W. 


Improvements  in  or  relating  to  Apparatus  for  Filtering 
Seicage  Sludge,  and  other  Substances.  J.  B.  Alliott 
and  J.  M.  C.  Paton,  Nottingham.  Eng.  Pat.  20,118, 
November  8,  1892. 

See  under  I.,  page  914. 


Improvements  in  the  Method  of  Purifyiny  Seicage  and 
Trade  Effluents.  W.  Oldfield,  Shipley.  Eng.  Pat.  19,78-5, 
Novembers,  1892. 
A  PROCESS  of  precipitation  with  iron  salts,  carried  on  in  a 
series  of  tanks  arranged  so  that  the  sewage  will  flow  from 
one  to  the  other  through  large  and  shallow  troughs,  with 
the  object  of  exposing  the  mixed  sewage  and  iron  salt  to  the 
action  of  the  atmospheric  oxygen. — J.  G.  W. 


(C.)— DISINFECTANTS. 
An    Aqueous  Solution    of    Creosote.      P.    Carles.     .lourn. 
Pharm.  Chim.  1H9.1,  27,  ^'03  ;  C'hem,  Zeit.  Rep.  189.3,  17, 

To  render  creosote  soluble  in  water  the  author  recommends 
the  following  mixture : — Heech-wood  creosote,  10  parts ; 
tincture  of  quillaia,  HO;  and  distilled  water,  60  parts.  The 
mixture  is  soluble  in  cold  or  warm  water  in  all  suitable 
proportions,  the  creosote  being  actually  dissolved  and  not 
remaining  simply  in  a  state  of  suspension.  The  dissolving 
agent  is  the  alcoholic  solution  of  the  saponin  of  the  quillaia. 
The  author  has  demonstrated  the  applicability  of  this 
aqueous  solution  of  creosote  for  clinical  purposes. 

—J.  G.  W. 

The  Use  of  Antinonnin  in  the  Brevsery.    L.  Aubry.    Zeits. 
ges.   Brauw.   1893,16,  1-tl  ;  Chem.  Zeit.   Kep,  1893,17, 


139. 


See  under  XVII.,  page  941. 


Some  Improvements  in  the  Practice  of  Disinfection. 
R.  Traugott.  Zeits.  fi'ir  Hygiene,  1893,  427  :  Proc.  Inst. 
Civil  Eng.  1893  (4),  33—34. 
The  author  suggests  fhe  use  of  a  dilute  solution  of  peroxide 
of  hydrogen  which  Gibier  and  others  have  shown  to  possess 
a  very  marked  disinfecting  action,  even  when  diluted  to 
the  extent  of  1  part  in  50,000.  It  was  found  that  cholera- 
bacilli  were  destroyed  in  five  minutes  in  a  solution  con- 
taining 1  part  of  the  peroxide  of  hydrogen  in  10,000  parts 
of  water ;  btit  the  bacilli  of  typhoid  fever  needed  an  exposure 
of  24  hours  to  a  solution  of  1  part  in  5,000.  It  was  necessary 
to  ascertain  whether  these  dilute  solutions  were  capable  of 
retaining  their  strength  for  some  days,  and  this  the  author 
investigated  by  means  of  tests  which  are  here  indicated. 
He  also  tried  how  far  the  liquid  was  poisonous,  and  he 
found  that  even  100  grms.  of  a  5  per  cent,  solution  could  be 
taken  internally  without  injurious  effect.  The  results  of 
numerous  practical  trials  are  here  recorded,  and  also 
bacteriological  tests  with  anthrax  spores  and  various  other 
bacilli,  which  are  set  forth  in  a  table.  The  author  concludes 
that  a  1  per  cent,  solution  of  peroxide  of  hydrogen  may 
replace  a  3  per  cent,  solution  of  carbolic  acid ;  but  at  the 
present  time  the  former  is  three  times  the  cost  of  the  acid. 
Even  a  |  per  cent,  solution  of  the  peroxide  of  hydrogen 
is  fatal  to  germs,  if  the  exposure  is  slightly  prolonged.  The 
dilute  solution  of  corrosive  sublimate  is  no  doubt  considerably 
cheaper,  but  its  use  should,  if  possible,  be  avoided  in  conse- 
quence of  its  toxic  properties.  While  these  trials  were  in 
progress,  an  opportunity  of  testing  the  effect  of  the  peroxide 
of  hydrogen  upon  the  bacilli  of  diphtheria  occurred,  and 
an  account  is  given  of  the  succes.sful  character  of  these 
experiments. 

A  second  substance  of  which  the  author  made  trial  was 
the  trichloride  of  iodine,  to  which  Riedel  had  preriously 
drawn  attention.  This  material  has  an  extremely  sharp 
irritating  smell,  which  induces  coughing  and  sneezing ;  it 
is  readily  soluble  in  water,  and  is  best  preserved  in  the  form 
of  a  5  per  cent,  solution,  which  keeps  well  and  has  a  strong 
but  by  no  means  unbearable  smell  of  chlorine  and  iodine. 
Even  a  ver>-  dilate  solution,  as,  for  instance,  one  of  1  per 
mille,  preserves  its  disinfecting  power  intact  for  several 
days,  though  in  course  of  time  a  chemical  decomposition 
takes  place.  This  substance  is  not  poisonous,  as  the  author 
was  able  to  demonstrate  by  practical  observations  upon 
hospital  patients.  Its  effect  upon  disease-germs  was  very 
marked.  The  bacilli  of  typhoid  fever,  cholera,  and  diph- 
theria were  destroyed  by  a  1  per  cent,  solution  in  one 
minute,  and  the  two  latter  species  of  bacilli  succumbed  to  a 
1  per  mille  solution  in  the  same  space  of  time,  the  typhoid 
bacilli  needing  five  minutes'  exposure  to  the  more  dilute 
soluton.  Practical  tests  of  this  solution  were  likewise  made 
vdib.  the  dejections  of  cholera  patients  with  very  successful 
results.  The  price  of  the  1  per  mille  solution  is  stated  to 
be  about  one  quarter  that  of  a  3  per  cent,  solution  of 
carbolic  acid.  A  solution  of  soda  was  also  tried,  but  the 
practical  effect  of  this  salt  appears  only  to  be  due  to  the 
high  temperature  at  which  it  is  used. 
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XIX.-PAPER.  PASTEBOARD.  Etc. 

PATENT. 

Improvements  in  Apparatus  for  Maturing,  Seasoning, 
Drying,  or  Shrinking  Paper  for  Printing  in  Colours. 
J.  P.  Jennings,  Liverpool,  Eng.  Pat.  19,588,  November  1, 
1892. 
The  inventor  points  out  that  it  is  a  common  experience  of 
lithographic  colour  printers,  after  some  of  the  colours  have 
been  put  on,  to  find  that  the  earlier  impressions  have  become 
larger  than  they  were  -when  originally  printed.  This  is  due 
not  to  the  pressure  to  which  the  paper  has  been  subjected 
between  the  cylinder  and  the  stone,  but  to  the  absorption 
of  moisture.  Then  again,  paper  "green"  from  the  mill 
is  possessed  of  a  certain  amount  of  elasticity,  pulls  out  in 
passing  between  the  stone  and  the  cylinder,  but  springs 
back  as  soon  as  released  from  pressure,  so  that  the  impres- 
sion on  the  sheet  is  shorter  or  longer  than  that  on  the 
stone.  The  machine  by  which  the  inventor  proposes  to 
remedy  these  defects  is  composed  of  a  strong  framework  of 
wood  or  iron,  and  between  the  uprights  at  each  end  are  a 
number  of  moveable  grooved  iron  or  wooden  rollers  one 
above  another.  Over  the  grooves  are  passed  endless  tapes 
or  bands.  These  are  made  to  travel  by  means  of  a  belt  con- 
nected with  any  motive  power,  and  the  motion  is  trans- 
mitted to  the  entire  series  of  rollers  by  means  of  an  endless 
cord  or  belt.  The  sheets  of  paper  are  placed  by  hand  or 
otherwise  on  the  uppermost  set  of  cords  or  tapes,  by  which 
they  are  successively  carried  forward  to  the  opposite  end 
of  the  machine,  round  the  first  set  of  rollers,  on  to  the 
next  set  of  cords  and  tapes,  and  so  on  to  the  outlet. 
Paper  in  web  is  treated  in  a  similar  way.  The  machine 
itself  is  cased  so  as  to  exclude  dust  and  damp  air,  but 
more  especially  to  secure  the  full  benefit  from  a  current 
of  warm  air  generated  by  one  or  more  gas  stoves  placed  on 
the  base  of  the  machine.  With  paper  thus  matured  a  much 
more  accurate  register  is  secured. — E.  G.  P.  T. 


An   Improvement  in  Parchment.     H.  O.  Band,  Brentford. 
Eng.  Pat.  11,693,  June  14,  1893. 

In  the  method  now  generally  adopted,  the  final  process  is 
to  scald  the  skin,  after  which  it  is  left  to  dry.  According  to 
the  present  invention,  the  skin,  after  having  been  scalded, 
is  subjected,  while  still  wet,  to  a  bath  of  lime  water  or  its 
equivalent.  It  is  then  powdered,  preferably  on  both  sides, 
with  dry  French  chalk,  the  excess  of  which  when  dry  is 
brushed  off.  The  skin  is  afterwards  wiped  over  with  a  wet 
sponge,  and,  when  dry,  is  rubbed  over  with  a  piece  of 
flannel.  By  this  treatment  the  parchment  is  easier  to  Avrite 
upon,  and  the  use  of  pounce  is  avoided. — E.  G.  P.  T. 


Improvements  in  and  in  Connection  with  Pulp  Strainers 
for  Paper  Making.  T.  Torrance,  Bitton,  and  J.  H. 
Hervell,  Clifton.     Eng.  Pat.  13,587,  July  13,  1893. 

These  are  improvements  on  a  previous  invention,  patent 
No.  23,082,  1892.  The  objects  are  :  econom.}'  in  the  cost 
of  manufacture  of  the  machine,  more  even  distribution  and 
agitation  of  the  pulp,  removal  of  scum  from  the  pulp 
before  entering  the  paper-making  machine,  and  the  pro- 
vision of  means  for  preventing  the  thick  or  knotty  pulp, 
after  passing  over  the  rollers,  from  mingling  with  the 
strained  pulp  that  has  passed  between  the  rollers.  A 
mechanical  patent  requiring  for  its  comprehension  a 
description  extending  over  several  pages,  and  explanatory 
diagrams.— E.  G.  P.  T. 


Improvements  in  Apparatus  for  Coating  Flexible  Fabrics. 
r.  Crane,  New  Jersey,  U.S.A.,  and  J.  B.  B.  Wellington, 
Harrow.     Eng.  Pat.  14,274,  July  24,  1893. 

By  this  invention  flexible  fabrics,  such  as  paper  or  woven 
fabrics,  may  be  coated  in  long  lengths  with  fluid  materials, 
dried,  and  rolled  up  in  the  finished  state.  Primarily,  the 
method   is    intended  for    the   production  of   photographic 


films  in  long  lengths,  but  it  may  be  used  for  imitation 
leather  fabrics,  and  other  purposes.  The  apparatus  con- 
sists essentially  of  a  large  well-closed  chamber,  say  12  ft. 
high  and  of  convenient  width,  provided  below  with  heating 
coils.  At  the  top  of  this  chamber  is  a  vessel  containing 
the  viscous  fluid,  and  terminating  at  the  bottom  in  a  narrow 
opening  of  the  same  width  as  the  flexible  fabric  to  be 
coated.  Secured  to  the  vertical  side  of  this  vessel  is  a 
scraper  or  coating  knife,  which  can  be  raised  or  lowered  as 
required,  and  serves  to  restrain  the  flow  of  the  fluid,  and 
also  to  regulate  its  thickness  on  the  paper.  A  little  below, 
the  web  of  paper  rolled  round  a  spindle  is  brought,  by 
means  of  rollers,  into  contact  with  the  opening  and  the 
scraper,  and  after  receiving  the  necessary  amount  of  fluid 
it  passes  over  a  number  of  other  rollers  arranged  in  snail 
form  and  fairly  occupying  the  whole  space  of  the  chamber. 
This  arrangement  gives  time  to  the  fluid  to  dry  or  set,  and 
the  web  is  finally  wound  round  another  roller  situated  at 
the  apex  of  the  spiral. — E.  G.  P.  T. 


An  Improvement  in  the  Manufacture  of  Waterproof  Paper 
Material.  O.  Imray,  London.  From  V.  Benedix  and 
A.  de  Bary,  Berlin.  Eng.  Pat.  15,830,  August  21,  1893. 
Waterproof  paper,  as  employed,  for  example,  in  the 
manufacture  of  horse  shoes,  has  been,  up  to  the  present 
time,  produced  either  by  mixing  the  paper  pulp  with  the 
necessary  waterproofing  substances  and  then  pressing  the 
articles  in  one  operation  from  the  pulp  thus  prepared,  or 
by  first  making  a  number  of  separate  sheets  of  paper, 
coating  them  on  one  or  both  sides  with  glue,  and  causing 
them  to  adhere  by  pressure.  Both  processes  have  dis- 
advantages which  the  present  invention  is  said  to  avoid.  It 
consists  in  forming  sheets  of  paper  pulp  intimately  mixed 
with  waterproofing  and  binding  agents  (oils,  fats,  solutions 
of  resin  and  gutta-percha,  casein,  marine  glue,  chrome 
glue,  &c.)  ;  in  passing  such  sheets,  before  the  waterproofing 
and  binding  agents  have  set  or  dried,  between  two  pressure 
rollers,  and  coiling  them  in  a  spiral  manner  upon  one  of 
the  rollers  so  that  the  loose  layers  of  paper  are  pressed 
singly  and  in  succession  upon  the  layers  of  paper  that  have 
already  been  pressed  and  thus  been  rendered  hard,  so  as  to 
serve  as  a  support,  for  the  purpose  of  obtaining  a  thoroughly 
dense  and  homogeneous  product. — E.  G.  P.  T. 


XX.-FINE  CHEMICALS.  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Sumatra  Benzoin.     F.  Liidy.     Arch.  Pharni.  1893,  231, 
43  and  8 1 . 

The  author  shows  that  Sumatra  benzoin  contains  free 
benzoic  acid  and  st^rolene,  traces  of  benzaldehyde  and 
benzene,  also  about  1  per  cent,  each  of  vanillin  and  phenyl- 
propyl  cinnamate,  2 — 3  per  cent,  of  cinnamic  cinnamate 
(styracin),  whilst  the  main  portion  of  the  benzoiu  is  a 
mixture  of  a  little  benzoresinol  cinnamate  with  a  large 
proportion  of  resinotannol  cinnamate.  Free  cinnamic  acid 
may  also  be  present  in  small  quantity.  When  the  above 
mixture  is  saponified,  the  two  a.\coho\sbenzoresinol,  C,gH.,gOo, 
and  resinotannol,  CisH^yOj,  are  obtained,  the  former  of  which 
crj'stallises  with  difficulty  in  slender  needles,  whilst  the 
latter  forms  a  light  brown  tasteless  powder. 

The  uninjured  bark  of  St>/ra.r  benzoin  was  found  to 
contain  none  of  the  constituents  of  benzoin,  and  besides 
traces  of  wax,  a  little  phloroglucinol  and  sugar,  it  contained 
no  substance  in  any  great  quantity  except  a  tannin,  which, 
on  drying,  is  readily  converted  into  bcnzophlobaphene. 
The  author  assumes  that  since  the  tannin-like  resinotannol 
forms  the  chief  constituent  of  benzoin,  the  latter  is  formed 
from  the  tannin  when  the  bark  is  wounded. — A.  K.  ^I. 
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A  Rapid  Method  for  Tesliin/  llydrorjen  Peroxide. 

]i\  Mijrk.     Aiiier.  J.  Pharm.  189.1,  65,  ttS. 

See  under  XXIII.,  page  950. 


Itecommvudations  of  the  Phtirmdcopo'in  Conunission  {Tests 
of  Pnritii).  Apoth.  Zeit.  1893,  8,  :549,  3G() ;  Cheiii.  Zeit. 
Hup.  1893,  iiUG.  Ferriim  reductum  ;  Cocaiue  Hydro- 
elilonde  ;  Oil  of  Auiso ;  Oil  of  Caraway  ;  Oil  of  Cin- 
namon. 

See  under  XXIII.,  page  951. 


Foi-mulin.     II.  Liittkc.     IMiarm.  Zeit.  189:},  38,  281  ; 
Cheiu.  Zeit.  Kep.  1893,  17,  137. 

This  new  disinfectant  consists  of  a  10  per  cent,  (b}'  volume) 
solution  of  fornial<lehyde  in  water.  It  has  a  specific  gravity 
of  1080 — 1U88,  and  its  reaction  should  be  neutral,  or  at 
most  slightly  acid.  The  formaldehyde  is  quantitatively 
estimated  by  converting  it  into  hexamethylece-amine  with 
an  excess  of  standard  ammonia  solution  and  titrating  the 
remainder  with  standard  sulphuric  acid.  A  deduction 
must  be  made  to  allow  for  the  sulphuric  acid  taken  up 
by  the  bexamethylene-amine,  which  is  a  mon-acidic  base. 

—J.  G.  W. 


Homo-coniine.     F. 


Jacobi  and  C.  Stoehr. 
949—951. 


Ber.  26, 


k 


This  base,  C,jH,,jX,  (a-isobutylpiperidine),  is  one  of  the 
secondary  bases  of  the  nine  isomeric  methyl  derivatives  of 
coniine,  and  is  formed  when  a-isobutylenepyridine,  CgHjiN, 
the  condensation  product  of  a-methylpyridine  and  acetone, 
are  treated  in  alcoholic  solution  with  metallic  sodium — 

C5H4.CH.C(CH3)2.N  +  4H2  = 
C5H9(NH)CH.,.CH.(CH3)2 

To  purify  it,  the  nitro-compound,  formed  by  treating  the 
hydrochloride  with  sodium  nitrite,  is  reduced  in  a  current 
of  dry  hydrochloric  acid  gas,  or  advantage  may  be  taken 
of  the  slight  solubility  of  the  hydriodide  in  cold  water. 

Homoconiine  is  a  colourless,  limpid  liquid,  closely 
resembling  coniine  in  smell  and  in  its  solubility  in  cold 
and  warm  water.  Its  boiling  point  is  181° — 182°,  and  its 
sp.  gr.  0-858  at  0".  It  is  easily  soluble  in  alcohol  and  ether, 
and  volatihses  with  steam  as  readily  as  coniine.  It  is  a 
powerful  diaciti  base,  forming  fine  crystalline  salts  with 
hydrochloric  and  hydriodic  acids,  and  double  sails  with 
platinum  and  cadmium. — J,  G.  W. 


Tolypyrine. 


Berl.  klin.  "Wochenschr.  1893, 
249. 


P.  Guttmann. 

30 

Tolypyrine  is  p-Tolyldimethnlpyrazolone,  and  differs  from 
antipyrine  in  that  it  contains  a  tolyl  group  in  the  place  of 
phenvl.  It  forms  colourless  crystals,  melts  at  136° — 137°, 
has  a  bitter  taste,  and  is  soluble  in  about  lo  parts  of  water. 
Like  antipyrine,  it  gives  an  intense  red  coloration  with 
ferric  chloride,  and  a  green  coloration  with  nitrous  acid. 

Tolypyrine  has  a  marked  antipyretic  action ;  four  doses 
of  1  grm.  each,  administered  at  intervals  of  an  hour,  will 
lower  the  temperature  of  the  body  by  at  least  1"5°  C, 
generally  by  about  2',  and  sometimes  by  as  much  as 
3*5° — 3 '7°.  Four  grms.  have  the  same  effect  as  5 — 6  grnis. 
of  antipyrine.  As  an  antineuralgic  and  antirheumatic 
specific,  and  also  as  a  remedy  for  headache,  tolypyrine 
has  the  same  action  as  antipjrine. — A.  K.  M. 


Tolysal.     A.  Hennig.     Deutsch.  med.  Wochenschr.  1893, 

Xo.  8. 

Tolysal  is  the  salicylic  acid  salt  of  tolypyrine  (see  last 

abstract),  and   bears   the    same   relationship    to    salipyrine 

that  tolypyrine  bears  to  antipyrine.     It  forms  small,  nearly 


colourless  crystals,  has  a  harsh  bitter  taste,  melts  at 
101"— 102",  and  di^Holves  sparingly  in  water  and  in  ether, 
readily  in  alcohol  and  acetic  ether.  The  author  has 
examined  the  action  of  tolysal  in  various  complaints  and 
pronounces  it  to  be  a  very  valuable  antirheumatic, 
antineuralgic,  and  antipyretic. — A.  K.  .M. 


Perfume  of  Orchids.     K.   Mcsnard.     Comptes   rend.  116 
526—529.  ' 

TiiK  author  points  out  the  ditliculties  in  classifying  per- 
fumes, and  draws  attention  to  the  fact  tliat  the  perfume 
of  any  given  orchid  varies  to  a  considerable  extent, 
depending  on  whether  the  flower  was  culled  at  an  early 
or  late  stage,  whether  the  observation  was  made  in  the 
morning  or  the  evening,  or  whether  the  plant  had  been 
exposed  to  the  sun  or  kept  in  the  shade.  The  perfume  is 
probably  due  to  oxidation  of  the  essential  oil,  which  is 
generally  contained  in  the  epidermic  cells  of  the  internal 
surface  of  the  petals  and  sepals,  and  is  most  abundant  in 
the  morning  and  evening.  Sunlight  seema  to  have  the  effect 
of  converting  the  perfume  into  balsam  or  resin,  whilst 
naatters  containing  tannin  are  apt  lo  be  formed  during  the 
night. — J.  S. 


The  Chemical    Composition   of  the  Essence   of  Niaouli. 

G.  liertrand.  Comptes  rend.  116,  1070—1073. 
The  fresh  leaves  of  niaouli  {Melaleuca  viridiflora,  a  tree 
belonging  to  the  order  Mi/rtarea,  which  grows  abundantly 
in  New  Caledonia),  when  subjected  to  steam  distillation, 
give  about  2  ■  5  per  cent,  of  their  weight  of  a  pale  yellow' 
essence,  which  can  be  separated  by  fractional   distillation 

into    two    portions,   boiling   at    155° — 156°  C.   and    173° 

175°  C.  respectively.  The  lower  boiling  fraction  was 
identified  as  terebentene  from  its  boiling-point,  density, 
specific  rotatory  power,  vapour  density,  and  the  formation 
of  the  crystalline  hydrochloride.  'The  higher  boiling 
fraction  is  a  mixture.  On  placing  it  in  a  freezing  mixture 
eucahptol  crystallised  out  and  was  recognised  by  its 
physical  properties  and  analysis.  The  other  coui-tituent 
was  not  obtained  quite  pure,  but  it  is  a  hydrocarbon 
boiling  at  173°— 175°  C.  (probably  citrene).  From  the 
fraction  boiling  above  180°  C.  the  substance  CiuHjgO 
(melting-point  30°  C,  and  boihng-point  218°  C.)  was 
obtained.  It  is  probably  identical  with  the  terpilenol  of 
Bouchardat  and  Lafont.  Essence  of  niaouli  has  thus 
precisely  the  same  composition  as  List's  terpinol. — J,  S. 


Camphor  in  Nayasaki.     L'.S.  Consular  Rep.  149, 
February  1893,  297 — 398, 

The  manufacture  of  camphor  is  an  important  industry  in 
the  island  of  Kioo-Sioo,  the  value  of  the  imports  from 
Nagasaki  to  the  United  States  during  the  years  1872 — 1890 
being  16,331*93  dols. ;  more  was  exported  to  the  United 
States  in  1890-91.  Camphor  trees  grow  abundantly  at 
Satsuma.  Camphor  oil  is  mostly  exported  from  Kobe ; 
there  are  two  qualities,  the  oil  as  expressed  from  the 
camphor  and  the  oil  from  which  the  solid  camphor  has 
been  removed  by  evaporation.  The  price  of  the  former  is 
about  double  that  of  the  latter.  Owing  to  its  liability  to  affect 
other  parts  of  a  cargo,  camphor  is  almost  entirely  shipped  in 
direct  sailing  vessels  to  New  York.  The  increased  demand 
for  camphor  will,  in  time,  result  in  a  temporary  cessation  of 
any  considerable  exportation,  as  the  trees  have  to  be 
destroyed  to  obtain  the  gum,  and  although  for  every  tree 
destroyed  a  new  one  is  planted,  the  number  of  available 
trees  is  decreasing. 

In  1891,  417,085  piculs  of  camphor  were  exported  from 
Nagasaki;  the  value  was  141,874*05  dols.  In  the  same 
year  365,556  lb.  of  camphor  and  635,297  lb.  of  camphor 
oil  were  manufactured  in  Kagoshima  Ken  and  exported  to 
Osaka,  Kobe,  and  Nagasaki. — N.  H.  J.  M. 
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Absorption  of  Mercuric   Chloride  in  Dilute  Solutions  by 

Cotton.  L.  Yignon.  Comptes  rend.  116,  517—519. 
The  author  has  already  shown  (this  Journal,  1890,  855) 
that  animal  fibres  possess  both  acid  and  basic  properties, 
whilst  vegetable  fibres  show  these  only  to  a  very  small 
extent,  especially  as  regards  the  basic  properties.  He  now 
describes  preliminary  experiments,  which  prove  that  when 
bleached  cotton  is  immersed  in  a  0-001  per  cent,  solution  of 
mercuric  chloride,  it  absorbs  about  twice  as  much  mercury 
as  hydrochloric  acid.  The  mercury  is  probably  absorbed  as 
mercuric  oxide,  which  may  be  formed  in  the  solution  by  the 
hydrolysis  of  the  mercuric  chloride,  thus  : — 

HgCL  +  HoO  =  HgO  +  2HC1 
The  acid  properties  of  the  bleached  cotton  are  attributed  to 
the  presence  of  oxycellulose. — J.  S. 


Absorption  of  Mercuric  Chloride  in  Dilute  Solutions  by 
Cotton.  L.  Yignon.  Comptes  rend.  116,  645 — 647. 
(See  preceding  abstract.) 
"\Yhex  bleached  cotton  is  immersed  in  a  dilute  solution  of 
mercuric  chloride  it  takes  up  a  larger  proportion  of  mercuric 
oxide  than  hydrochloric  acid.  The  relative  amount  of 
absorption  may  exceed  SHgO  for  IHCI.  Cotton  which 
has  been  treated  in  this  way  and  dried  at  the  ordinary 
temperature,  loses  only  a  portion  of  its  mercury  (as  mercuric 
chloride)  and  hydrochloric  acid  when  immersed  in  water  for 
some  days.  It  still  retains  mercuric  oxide  and  mercurous 
chloride,  which  is  probably  formed  in  accordance  with  the 
equation — 

HgCIa  +  HgO  =  Hg^Cl.,  +  O, 

the  oxygen  being  absorbed  by  the  cellulose  with  formation 
of  oxycellulose. 

If  the  cotton  be  heated  at  a  temperature  of  BO"  for  some 
hours,  the  mercuric  chloride  and  oxide  diminish  in  quantity, 
whilst  the  proportion  of  mercurous  chloride  increases.  It 
is  likely  that  this  action  also  takes  place  at  the  ordinary 
temperature  only  at  a  much  slower  rate.  The  author  points 
out  that  a  knowledge  of  these  facts  is  useful  in  the  preparation 
of  materials  for  surgical  operations  containing  mercuric 
chloride. — J.  S. 


PATENTS. 


Manufacture  of  P-Cymidine — 

QH3(C//;0(A'^.:)(C3^;)(1 : 2: 4) 

from  the  Oximes  of  certain  Camphors.  C.  D.  Abel, 
London.  From  Haarmann  and  Eeimer,  Holzminden  a  d 
Weser,  Germany.  Eng.  Pat.  20,498,  November  12,  1 892. 
The  crystallisable  oximes  obtained  from  certain  camphors, 
such  as  tansy,  absinthe,  sage,  or  thuja  oils,  are  heated  to 
boiling  in  alcoholic  solution  and  gradually  decomposed  by 
sulphuric  acid,  the  acid  being  added  mixed  with  its  own 
volume  of  50  per  cent,  alcohol. 

The  solution  obtained  is  diluted  with  water,  the  un- 
changed oxime  and  regenerated  camphor  extracted  with 
ether,  and  the  aqueoufi  solution  concentrated,  in  which  th(! 
cymidine  is  subsequently  liberated  by  the  addition  of 
alkali. 

)3-cymidine  boils  at  118' —  121"  C.  under  15  mm. 
pressure,  and  forms  a  pale  yellow  oil,  which  does  not 
solidify  in  the  ordinary  freezing  mixtures.  It  is  of  value 
for  pharmaceutical  preparations  and  for  the  manufacture  of 
colours. — C.  A.  K. 


Manufacture  of  Monobasic  Acids  haiinp  the  Composition 

CgH^j^O.,   of   Dibasic   Acids    having    the    Composition 

C^H^^O],  and  of  Anhydrides  of  the  Latter   having  the 

Composition    Cr,Hy.O-,,.      C.  T).  Abel,  London.      From 

Haarmann  and  Reimer,  Holzminden  a/d  Weser,  Germany. 

Eng.  Pat.  20,499,  November  12,  1892. 

Cehtaix  camphors  found  in   those  portions  of  tansy  oil, 

absinthe  oil,  sage  oil,  and  thuja  oil,  boiling,  between  80   and 

90°  C.  under  14  mm.  pressure   and  having  the  composition 


CioHjgO,  act  as  methyl  ketones  (R.CO.CH3).  When 
treated  with  bromine  and  alkali  they  form  monobasic  acids 
— that  from  tansy  oil,  called  "  Tanacetogenic  acid,"  is  a 
liquid  boiling  at  113"5°  C.  under  15  mm.  pressure,  and 
solidifying  in  a  freezing  mixture.  It  has  the  empirical 
formula  CgHj^O.,.  When  oxidised  at  a  low  temperature 
with  potassium  permanganate,  these  camphors  yield  ketonic 
acids  of  the  formula — 

..CO.CH3 

\C0.0H 

that  from  tansy  oil,  called  "  Tanacetoketocarhonic  acid," 
is  a  crystalline  body  distilling  at  169'  C.  under  15  mm. 
pressure.  When  subsequently  treated  with  bromine  in 
alkaline  solution,  this  ketonic  acid  yields  two  isomeric  dibasic 
acids,  C9HJ4O4 ;  the  less  soluble  of  these,  called  "  Tanaceto- 
geudicarbonic  acid,"  forms  white  plates  melting  at  141''  C. 
Heated  with  acetyl  chloride  it  forms  an  anhydride  which 
melts  at  55°  C.  and  boils  at  171''  C. 

These  products  are  intended  for  use  in  perfumery  and 
pharmacy. — C.  A.  K. 

Improvements  in  Means  or  Receivers  for  the  Preservation 
and  Application  of  Chloride  of  Ethyl  and  other  Volatile 
Liquids,  to  be  emploi/ed  principalli/  in  the  Production  of 
Cold.  B.  J.  B.  Mills,  London.  "  From  A.  Gilliard,  P. 
Monnet,  and  J.  M.  Cartier,  Lyons,  France.  Eng.  Pat. 
23,287,  December  17,  1892. 

The  receiver  or  holder,  which  is  made  of  glass,  has  a 
capillary  orifice,  and  is  fitted  with  a  metallic  closing  cap 
provided  with  a  bayonet  joint.  The  receivers  have  either 
a  straight  or  a  bent  neck,  to  which  the  metallic  cap  is  fitted 
by  cement  or  other  suitable  means.  In  the  hollow  of  the 
metal  cap  is  a  caoutchouc  plate  or  pad,  which  is  kept  firm 
over  the  capillary  orifice  of  the  holder  by  means  of  a  spring 
inserted  and  fixed  within  the  hollow  of  the  cap  and  to  the 
inner  surface  of  the  top  thereof,  the  other  end  of  the  spiral 
spring  being  attached  to  the  rubber  pad  or  plate.  On 
fixing  the  cap  by  its  bayonet  joint,  the  spring  tightly 
presses  down  and  holds  the  rubber  pad  on  the  capillary 
opening  of  the  receiver  or  bottle. — C.  A.  K. 


XXL-PHOTOaRAPHIC  MATERIALS   AND 
PEOCESSES. 

PATENTS. 

An  Improved  Appliance  for  Printing  Vignette  Photo- 
graphs. J.  C.  Rowbotham,  Bradford.  Eng.  Pat.  16,481, 
September  15,  1892. 

This  consists  in  a  plate  of  zinc  or  other  metal  having  an 
aperture  approximately  the  size  and  shape  of  the  vignette. 
The  margin  of  this  aperture  is  curved  upwards,  and  is 
perforated  with  one  or  more  rows  of  holes,  which  may  be 
reduced  in  size  and  number  as  their  distance  from  the  edge 
of  the  aperture  is  increased.  By  this  arrangement  the 
light  admitted  beneath  the  margin  of  the  aperture  is  -  J 
diffused  and  softened  for  vignette  purposes. — J.  C.  C.  ^ 


Improved     Solutions    for    Toning   Photographic     Prints. 

E.  G.  Williams,  Manchester.    Eng.  Pat.  1 7,768,  October  5, 

1892. 
These  solutions  are  more  particularly  applicable  to  gelatino- 
chloride  prints,  the  object  being  to  replace  salts  of  gold, 
platinum,  &c.  The  solution  described  consists  in  a  mixture 
of  40  parts  by  volume  of  either  potassium,  sodium,  or 
ammonium  sulphide  and  600  parts  of  strong  ammonia, 
which  mixture  is  made  up  to  2,000  parts  by  the  addition 
of  water.  The  ])rint  is  first  washed,  and  then  fixed  in 
hyposulphite  of  soda  solution,  to  which  a  little  ammonia 
has   been   added.      The   print   must    then    be   thoroughly 
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washed  to  remove  all  traces  of  hyposulphite,  and  is  trans- 
ferred to  the   toninp   l)ftth,  made   by  addinp  one  part  of 
tlie  solution  described  to  .j()  piirts  of  water  ;  wlien  sulbciently 
tonetl  the  print  is  waslird,  fliorouglily  drained,  and  dried. 
—J.  C.  C. 

A  Neto  or  Improred  Paste  for  Ihi'  Prevention  of  Dis- 
eoloriition  of  Photor/raplis  Mounted  upon  Bristol 
Board  and  the  like.  11.  W.  V^ogel  and  J.  Weinberg, 
Merlin.     Eng.  Pat.  21,622,  November  20,  1892. 

Tm:  object  of  tliis  invention  is  to  remove  the  sulphurous 
impurities,  which  cause  the  discoloration  of  photographs. 
For  this  purpose  the  inventors  employ  as  a  glue  a  paste 
of  starch  mixed  with  iodine  in  varying  proportions  ;  for 
instance,  10  cc.  of  a  solution  containing  1  grm.  of  iodine  in 
10  cc.  of  alkali  arc  added  to  100  cc.  of  freshly-prepared 
pure  starch  paste.  In  case  blue  spots  are  formed  from 
excess  of  paste,  these  may  be  removed  by  applying,  with 
a  sponge,  a  0"  1  per  cent,  solution  of  pure  sulphite  of  soda. 

—J.  C.  C. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 

An  Improvement  in  the  Treatment  of  Nitrated  Cellulose 
for  ttie  Manufacture  of  Explosive  and  other  Compounds 
containing  Dissolved  Nitrated  Cellulose.  A.  H.  Durn- 
ford,  Dartford,  Kent.  Eng.  Pat.  20,880,  November  17, 
1892. 

The  object  of  the  patent  is  to  obviate  the  necessity  of 
drying  nitrated  cellulose  before  dissolving  it  for  the  pur- 
pose of  making  explosive  compounds.  The  nitrated 
cellulose  in  the  wet  condition  is  first  subjected  to  pressure 
to  expel  as  much  of  the  water  as  possible,  and  then 
treated  with  a  "  dehydrator,"  a  substance  capable  of  dis- 
solving away  the  water,  such  as  alcohol,  or  preferably  a 
.solvent  of  the  nitrated  cellulose,  acetone  being  preferred 
in  the  case  of  trinitrocellulose.  A  slight  rise  of  tempera- 
ture occurs  during  the  treatment  with  the  ''  dehydrator." 
After  this  treatment,  the  residual  product  is  pressed  to 
remove  the  dehydrator,  which  carries  along  with  it  the 
absorbed  "water.  When  the  nitrated  cellulose  contains 
much  water  a  second  treatment  is  sometimes  necessary. 
The  trinitrocellulose  is  left  in  a  putty-like  condition  when 
a  solvent,  such  as  acetone,  is  used  as  the  dehydrator.  The 
dehydrated  cellulose  nitrate  is  then  ready  for  being  mixed 
with  its  solvent  as  required.  The  substance  used  as  the 
dehydrating  agent  can  be  separated  from  the  dissolved 
water  by  distillation  and  used  over  again. — C.  A.  K. 


Manufacture  of  Explosives.  O.  Imray.  From  Westfalisch- 
Anhaltischen  Sprengstoff  Actien  Gesellschaft.  Coswig, 
Anhalt,  Germany.     Eng.  Pat.  1.5,566,  August  16,  1893. 

The  invention  refers  to  the  manufacture  of  explosives  from 
alkali-nitrates  and  resins.  The  dried  alkali-nitrate,  prefer- 
ably ammonium  nitrate  either  in  the  form  of  a  powder  or 
granulated,  is  poured  along  with  a  solution  of  the  resin  into 
a  suitable  fluid  medium  and  the  mixture  ground  for  1  to  2 
hours  in  a  ball  mill.  The  resin  and  nitrate  become  thoroughly 
mixed  in  the  grinding,  and  after  evaporating  off  the  solvent 
the  residue  is  ground,  and  is  then  ready  for  being  filled  into 
cartridges.  The  resinous  substance  must  be  brittle — 
colophony,  hard  pitch,  and  asphalt  are  recommended.  As 
solvents  alcohol,  petroleum  spirit,  carbon  bisulphide,  and 
similar  bodies  are  employed.  The  best  solvents  for  the 
resins  are  the  above,  mixed  with  the  esters  of  nitric  acid, 
especially  the  methyl,  ethyl,  and  amyl  compounds.  These 
in  the  proportion  of  10  parts  to  90  parts  of  spirit  slightly 
nitrate  the  organic  substance,  so  that  the  explosive  effect 
is  increased  without  however  producing  much  flame. 

— C.  A.  K. 


XXIII.-ANALYTICAL  CHEMISTRY. 

INORGANIC  CIIEMISTR  Y.~  QUA  LIT  A  TI VE. 

The  Application  of  Schaeffcr's  Nitrite  Iteaclion  to  the 
K.vamin<itlo,i  of  Drinliinn  Waters.  ('.  ,M.  van  Deventer 
and  n.  II.  ,Juergen.s.  Her.  26,  932—939. 
For  the  detection  of  nitrites  in  drinking  water,  1  litre  of 
the  water  is  placed  in  a  large  beaker  and  immi^diately 
covered  with  a  thin  layer  of  petroleum.  The  beaker  is 
also  covered  with  a  greased  glass  plate  ;  0-  1  grm.  potasf-inm 
ferrocyanide  and  about  1  grm.  of  acetic  acid  are  then  added, 
the  appearance  of  a  yellow  colouration  in  about  three 
minutes  indicating  the  presence  of  nitrites.  A  control 
experiment  is  made  with  pure  water  in  order  to  correct  for 
tlie  slight  coloration  due  to  the  action  of  the  oxygen 
dissolved  in  the  water. 

The  complete  exclusion  of  the  air  is  essential,  as  the  oxygen 
it  contains  increases  the  coloration,  which  is  produced  by 
the  potassium  ferricyanide  formed  in  accordance  with  the 
equation — 

2K^FeCyG  +  40.11^02  +  2KNO2  =  K„Fe2(  y,2  + 
4C2H3O2K  +  2H2O  +  2N0 

The  nitric  oxide,  also  produced,  is  oxidised  to  N.jO^  or  NO, 
by  the  oxygen  of  the  air,  and  these  are  then  reduced  to 
nitric  oxide  again  at  the  same  time  that  K^Fe(  y,;  is  oxidised 
to  KjFesCyj.j  Exclusion  of  the  air  also  prevents  the  danger 
of  the  interference  of  traces  of  nitric  acid  or  chlorine 
contained  in  the  laboratory  air. 

To  detect  traces  of  nitrite  the  water  is  treated  with 
a  little  potassium  permanganate  and  sulphuric  acid,  and, 
after  standing  four  hours,  evaporated  with  some  alcohol  and 
soda  lye.  The  residue  is  then  heated  with  lead  shavings 
and  potassium  ferrocyanide,  and  acetic  acid  added  when 
cold.  A  control  experiment  should  be  made  with  pure 
water. 

Hydrogen  peroxide  but  slightly  affects  the  reaction,  and 
nitrates  are  without  influence. 

Scbaeffer's  reaction  is  not  inferior  in  sensitiveness  to  the 
potassium  iodide  and  starch  one  for  the  detection  of  nitrites, 
but  does  not  lend  itself  so  well  to  the  estimation  of  the 
oxygen  dissolved  in  water. — J.  G.  W. 


INORGANIC    CHEMISTRY.— 
Q  U AN  TIT  A  TI  VE. 

Note  on    the   Iron    Thiocyanate    Reaction.      H.    Schulze. 
Chem.  Zeit.  1893,  17,  2. 

Fresenius  in  his  treatise  points  out  that  the  thiocyanate 
reaction  for  ferric  salts  is  not  obtained  in  a  solution  of  a 
ferric  salt  to  which  sodium  acetate  has  been  added,  until 
the  solution  is  strongly  acidified  with  hydrochloric  acid. 
The  author  finds  also  that  the  test  does  not  answer  for 
solutions  of  basic  ferric  salts,  obtained  by  digesting  dilute 
ferric  chloride  with  ferric  hydroxide  or  by  adding  ammonium 
carbonate  to  ferric  chloride  solution,  r,s  long  as  the  preci- 
pitate is  redissolved.  Very  dilute  ferric  solutions  free  from 
acidity  are  inactive  towards  thiocyanate  solution  at  ordinary 
temperatures,  and  somewhat  stronger  solutions  do  not  give 
the  colour  when  hot.  This  is  explained  by  the  complete 
hydrolytic  dissociation  which  occurs  in  dilute  solutions  at 
ordinary  temperatures,  and  in  stronger  solutions  at  higher 
temperatures.  Acidification  of  the  solution,  however, 
always  renders  the  thiocyanate  test  applicable. — W.  J.  P. 


The  Volumetric  Estimation  of  Lead.     A,  P.  Laurie. 
Chem.  News,  67,  1893,  211. 

In  the  course  of  some  experiments  for  the  Home  OiBce, 
the  author  found  it  necessary  to  determine  rapidly  the 
amount  of  lead  present  in  a  large  number  of  solutions  con- 
taining free  hydrochloric  acid. 
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The  amount  of  lead  to  be  determined  was  small,  varying 
from  about  0-05  to  about  0*005  grm.  He  determined, 
after  several  trials  to  use  the  direct  estimation  by  titration 
with  bichromate  of  potash,  using  nitrate  of  silver  as  an 
indicator,  which  is  described  on  page  348  of  Crookes's 
"  Select  Methods  in  Chemical  Analysis  "  (Second  Edition). 

The  sensitiveness  of  this  indication  is  affected  by  the 
amount  of  chloride  present  in  the  liquid  to  a  certain  extent. 
If  very  little  chloride  be  present,  the  amount  of  precipitate 
formed  is  too  small  to  show  the  coloration  distinctly,  and 
if  too  much  chloride  be  present  the  large  quantity  of  the 
precipitate  conceals  the  effect  of  the  dye. 

To  obtain  the  most  sensitive  reaction,  the  amount  of 
chloride  ]>resent  should  be  equivalent  to  from  0  •  5  to  0  •  2  grm. 
of  sodium  chloride  in  100  cc. 

Under  these  conditions,  three  parts  of  bichromate  in 
1,000,000  parts  of  water  will  produce  a  perceptible  change 
ot  tint  in  the  chloride  of  silver  precipitation. 

In  estimating  the  lead  the  author  made  use  of  a  solution 
of  bichromate  which  was  made  up  to  approximately  preci- 
pitate 0-002  grm.  of  lead  per  1  cc.  of  solution,  and  he 
standardised  it  against  pure  lead. 

One  serious  practical  difficulty  is  the  obstinate  way  in 
which  the  lead  precipate  remains  floating  in  the  liquid. 
This  is  fatal  to  the  method,  as  any  lead  chromate  taken  up 
with  a  drop  of  liquid  seems  at  once  to  stain  the  silver 
chloride,  and  so  render  the  indicator  useless.  The  best  way 
to  set  over  this  difficulty  is  to  add  most  of  the  bichromate 
necessary  to  precipitate  the  lead,  and  gradually  raise  the 
liquid  to  boiling  with  frequent  stirring.  This  will  cause 
most  of  the  chromate  of  lead  to  settle,  merely  leaving  a 
little  floating  on  the  top.  On  touching  the  surface  of  the 
liquid  this  floating  precipitate  is  repelled  in  all  directions, 
and  a  little  liquid  can  be  withdrawn  by  means  ot  a  capillary 
pipette  (made  by  drawing  out  a  piece  of  glass  tubing),  and 
blown  out  into  the  drop  of  silver.  The  fresh  precipitate 
formed  on  adding  more  bichromate  will  usually  settle  on 
stirring  without  much  difficulty.  The  precipitate  ceases  to 
form  just  a  little  before  the  yellow  reaction  appears. 

In  order  to  obtain  results  which  agree  one  wit!)  another, 
certain  precautions  must  be  taken.  The  presence  of  large 
quantities  of  other  salts  in  the  liquid  should  be  avoided ; 
the  liquid,  if  acid,  must  be  carefully  neutralised,  and 
sodium  acetate  must  be  added  before  titration.  In  standard- 
ising the  solution  the  author  dissolved  the  pure  lead  in  as 
little  nitric  acid  as  possible,  added  ammonia  till  a  slight 
permanent  precipitate  was  produced,  and  then  added  a  little 
sodium  chloride  and  some  potassium  acetate.  The  amount 
of  potassium  acetate  added  was  about  twice  the  weight  of 
the  lead  present.  He  then  titrated  in  the  wa}'  already 
described. 

The  results  obtained  are  fairly  satisfactory,  and  seem 
to  show  that  this  method  maj'  be  safely  used  for  rapidly 
estimating  small  quantities  of  lead. 

On  adding  the  acetate  to  the  neutral  solution,  basic  salts 
usual!}'  separate,  and  the  addition  of  the  chloride  causes  a 
slight  cloudiness  as  well.  The  long  heating  evidently  con- 
verts these  precipitates  completely  into  chromate,  and  the 
result  does  not  seem  to  be  aflected  by  the  varying  amounts 
of  precipitate  that  may  be  formed. 

The  method  might  doubtless  be  used  for  estimating 
larger  quantities  of  lead  by  adding  a  weighed  quantity  of 
pure  potassium  bichromate,  heating,  and  then  finishing  the 
precipitation  with  the  standard  solution. 


2*625  grms.  to  the  litre,  and  the  number  of  cc.  employed, 
divided  by  10,  gives  the  volume  of  oxygen  liberated  by  1  cc, 
of  the  hydrogen  peroxide. — A.  K.  M. 


A    liapid  Method  for   Testing    Hydrogen   Peroxide.       F. 
Mork.     Amer.  J.  Phami.  1893,  65,  65. 

This  method  is  based  upon  the  equation — 

5H2O2  +  KgMnoOs  +  3H0SO4  = 

50o  +  8H2O  +  K2SO4  +  2lVInS04 

and  is  carried  out  as  follows  : — To  500  cc.  of  water  con- 
tained in  a  basin,  are  added  5  cc.  of  dilute  sulphuric  acid, 
and  then  sufficient  permanganate  solution  to  give  a  distinct 
coloration  ;  5  cc.  of  the  hydrogen  peroxide  solution,  which 
is  to  be  tested,  are  now  introduced,  and  standard  perman- 
ganate solution  is  then  run  in  until  the  red  colour  no  longer 
disappears.     The  standard  permanganate  solution  contains 


Determination   of  Chromium  in  Ferrochrome.    J.  Spiiller 

and  S.  Kalman.     Chem.  Zeit.  1893,  880. 

The  authors  decompose  tinely-powdered  ferrochrome  by 
fusing  it  with  three  parts  of  caustic  soda  and  one  part  of 
sodium  peroxide.  The  same  mixture  will  also  serve  for  the 
qualitative  detection  of  manganese  and  chromium.  Vessels 
of  platinum,  however,  should  not  be  used,  this  metal  being 
easily  attacked.  Vessels  made  of  silver  should  be  employed 
for  the  fusion. — J.  L. 

Direct  Determination  of  Potash  and  Snda  bi/  the  Bitartrate 
Method.     A.  Bayer.     Chem.  Zeit.  1893,  686. 

The  author  has  worked  out  a  reliable  method  of  determining 
the  fixed  alkalis,  basing  his  process  on  the  difference  of  the 
solubilities  of  potassium  and  sodium  bitartrates  in  alcoholic 
solution  of  varying  concentration.  The  analysis  is  carried 
out  by  adding  to  the  solution  of  the  alkalis  a  quantity  of 
sodium  carbonate,  sufficient  to  bind  the  whole  of  the 
sulphuric,  phosphoric,  and  hydrochloric  acids  present  in  the 
form  of  sodium  salts,  and  afterwards  acetic  acid,  and  an 
excsss  of  tartaric  acid.  On  heating,  the  formation  of 
potassium  bitartrate  is  completed.  Finall}',  so  much 
absolute  alcohol  is  added  that  the  solution  contains  25  per 
cent,  of  alcohol.  The  precipitate  is  allowed  to  settle  out  for 
two  hours,  the  clear  supernatant  solution  is  poured  off 
through  a  filter,  the  precipitate  washed  at  first  with  a 
measured  quantity  of  25  per  cent,  alcohol  to  remove  the 
last  traces  of  sodium  bitartrate,  and  at  last  with  50  per  cent, 
alcohol.   The  precipitate  and  the  filter  are  then  titrated  whilst 

boiling    with  ;    caustic    soda,   using     phenolphthalein     as 

indicator. 

An  example  will  best  show  the  working  of  this  method. 
Dissolve  about  15  grms.  of  a  commercial  potash  (potassium 
carbonate)  in  500  cc.  of  water.  To  25  cc.  of  this  solution 
placed  in  a  beaker,  add  0'3  grm.  of  crystallised  sodium 
carbonate,  6  cc.  of  80  per  cent,  acetic  acid,  and  2' 4  grms. 
of  crystallised  tartaric  acid,  and  boil.  After  cooling  add 
11  cc.  of  absolute  alcohol  and  allow  to  stand  for  two  hours, 
when  the  precipitate  is  washed  with  30  cc.  of  25  per  cent, 
alcohol,  and  at  last  with  50  per  cent,  alcohol,  until  5  cc.  of 

the  filtrate  require  only  two  drops  of  —  soda  to  become  blue 

to  litmus.  Thus  there  have  been  obtained  60  cc.  of  a 
filtrate  containing  25  per  cent,  of  alcohol,  and  60  cc.  of 
50  per  cent,  alcohol  have  been  used  for  washing.  The 
solubilities  of  potassium  bitartrate  in  alcoholic  solutions  as 

used  is  then  determined  separately  by  titration  with  —  soda 
and  the  quantities  dissolved  by  the  wash  alcohol,  expressed 
in  terms  of  -'-  soda  added  to  the  main  quantity  of  4-  soda. 
100  cc.  of  50  per  cent,  and  25  per  cent,  alcohol  respectively 
require  2*4  cc.  and  7  cc.  of  _—  soda.  The  corresponding 
solubilities  for  sodium  bitartrate  are  33*6  cc.  and  116  cc.  of 
—  soda.  In  commercial  potassium  carbonates  the  propor- 
tion of  sodium  salts  can  never  be  so  great  as  to  interfere 
with  the  method.  When,  however,  a  mixture  of  unknown 
composition  is  under  examination,  the  separated  crystals 
have  to  be  examined  for  the  acicular  crystals  of  sodium 
bitartrate,  and  if  these  have  been  noticed,  the  solutions  have 
to  be  treated  in  such  a  way  as  to  obtain  saturated  solutions 
of  sodium  bitartrate  in  25  per  cent,  alcohol,  in  which 
potassium  bitartrate  is  absolutely  insoluble.  The  method 
gives  very  accurate  results,  as  a  comparison  with  the 
platinum  method  proves.  Ammonia,  however,  must  be 
absent  from  the  solutions,  and  has  to  be  removed 
previously. 

For  a  somewhat  complicated  method  of  determining  in  a 
direct  way  the  amount  of  sodium,  based  on  the  foregoing 
facts,  the  reader  must  consult  the  original  paper. —  J.  L. 


I 


Nov.  so.  1893.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


951 


ORGAJSIC  CHEMISTR  Y.—  QUALITA  TI VE. 

Recommendatiotis  of  the  German  Pluirmacopwia  (Jommis- 
sioti.  Apoth.  Zeit.  180:?,  8,  •i^'i,  :560  ;  througli  CLem. 
Zeit.  Kep.  189:?,  206. 

Fcrrum  rcductum  is  tested  bv  briiif^ing  1  prm.  into  a  50  cc. 
tliisk  witli  30  ec.  of  water,  15  cc.  of  hydrochloric  acid,  and 
2'.)>jrrag.  of  zinc;  the  evolved  gas  is  allowed  to  impinge 
from  a  narrow  glass  tiibi-  on  to  lead  acetate  paper  ;  this 
must  not  undergo  any  change  in  five  seconds.  The  iirnited 
gas  must  give  no  spot  upon  a  porcelain  plate.  The  iron 
must  contain  at  least  90  per  cent,  of  the  metal ;  the  quantity 
is  determined  by  heating  1  grm.  of  the  metal  witli  5  grms. 
of  finely-powdered  mercuric  chloride  and  50  cc.  of  water  in  a 
100  cc.  flask,  on  the  water-bath  for  one  hour  with  frequent 
shaking  ;  the  cold  flask  is  filled  to  the  100  cc.  mark  and 
the  contents  filtered.  10  cc.  of  the  filtrate  are  acidified  with 
10  cc.  of  dilute  sulphuric  acid,  and  potassium  permanganate 
solution  is  run  in  until  the  pink  colour  does  not  immediately 
fade ;  the  excess  of  permanganate  used  is  destroyed  by  the 
addition  of  a  few  drops  of  alcohol,  3  grms.  of  potassium 
iodide  are  added,  and,  afker  the  well-closed  flask  has  been 
allowed  to   stand  for  one  hour  at  the  ordinary  temperature, 

the  liberated  iodine  is  titrated  with  '    sodium  thiosulphate. 

Cocaine  hydrochloride  is  identitied  (1)  by  rubbing  down 
O'Ol  grm.  with  0-01  grm.  of  mercurous  chloride,  when  the 
mixture  should  blacken ;  (2)  by  treating  a  solution  of 
O'Ol  grm.  of  the  salt  in  a  few  drops  of  alcohol  with  some 
powdered  caustic  potash,  when  the  agreeable  odour  of 
ethyl  benzoate  will  be  perceived.  To  test  the  purity  of 
cocaine  hydrochloride  :  (1)  O'Oo  grm.  are  dissolved  in  a 
mixture  of  1  cc.  of  sulphuric  acid  and  1  cc.  of  nitric  acid ; 
no  coloration  should  be  developed ;  (2)  the  addition  of 
three  drops  of  dilute  sulphuric  acid  and  one  drop  of  a 
solution  of  potassium  permanganate  (I  :  1000)  to  a  solu- 
tion of  0*1  grm.  of  the  hydrochloride  in  5  cc.  of  water 
should  leave  the  liquid  coloured  violet;  (3)  O'Oo  grm.  of 
the  hydrochloride  should  leave  no  residue  when  heated  on 
platinum  foil. 

Oil  of  anise,  ofliciually  anethol,  should  have  a  specific 
gravity  of  0'  985  at  25^,  should  boil  at  234^  should  dissolve 
in  alcohol  to  a  clear  solution,  neutral  to  litmus,  and  should 
not  be  coloured  by  ferric  chloride. 

Oil  of  caraway,  officinally  carvol  ;  one  part  of  carvol 
must  dissolve  to  a  clear  solution  both  in  one  part  of  dilute 
alcohol  (50  pet  cent,  at  20^)  and  in  one  part  of  sodium 
salicylate  solution  (1  :  2).  The  alcoholic  solution  should 
give  at  most  a  feebly  reddish  colour  with  one  drop  of  ferric 
chloride. 

Oil  of  cloves,  officinally  eugenol,  should  boil  at  253° — 
254°  and  be  of  sp.  gr.  I" 072  at  15°.  Five  drops  shaken 
with  10  cc.  of  lime-water  should  give  a  flocculent  precipitate, 
which  has  a  tendency  to  stick  to  the  glass.  Two  drops 
dissolved  in  4  cc.  of  alcohol  should  give  a  green  colour  with 
ferric  chloride.  One  irrm.  of  eugenol  shaken  with  20  cc.  of 
hot  water  should  yield  a  liquid  which  only  feebly  reddens  blue 
litmus  paper,  and  the  filtered  liquid  should  give  no  blue 
colour,  but  only  a  greyish-green,  with  one  drop  of  ferric 
chloride.  One  part  of  eugenol  must  dissolve  to  a  clear 
solution  in  two  parts  of  dilute  alcohol,  and  in  one  part  of 
sodium  salicylate  solution  (1  :  2). 

Cinnamon  oil. — One  part  must  dissolve  to  a  clear  solution 
in  one  part  of  aqueous  sodium  salicylate  solution  (1  :  2). 
Xo  precipitate  should  be  produced  when  a  saturated 
alcoholic  solution  of  lead  acetate  is  added  to  twice  its 
volume  of  a  solution  of  one  part  of  cinnamon  oil  in  3 — 4 
parts  of  dilute  alcohol.  The  oil  should  not  leave  more 
than  8  per  cent,  of  hard  solid  residue. — A.  G.  B. 


Adulteration  of  Mari/ urine  with  Sunflower  Oil.     A.  Jollcs 
and  E.  Wihl.     Chem.  Zeit.  1893,  879. 

See  under  XII.,  pufje  935. 


Detection  of  and  Qualitative  Test  for  Monovalent  Alcohols. 
I{.  V.  Hitto.     Chem.  Zeit.  1893,  fill. 

The  author  describes  the  following  method,  hy  which,  in  his 
opinion,  larger  (luantities  of  monovalent  alcohols  can  be 
detected.  Dissolve  about  0-  5,grm.  of  methyl-violet  in  1,000 
cc.  of  water,  add  I  to  2  cc.  of  this  solution  and  about  0-.5 — 
1  cc.  of  a  solution  of  an  alkaline  polysulphide  to  the  liquid 
to  be  tested  (several  cc.)  and  shake. 

In  the  presence  of  a  monovalent  alcohol  a  cherry  red 
to  violet-red  coloration  appears,  the  liquid  remaining 
perfectly  clear.  On  standing  the  colours  imdergo  some 
change.  In  the  absence  of  monovalent  alcohols  the  liquid 
has  a  greenish-blue  coloration,  and,  after  some  time, 
reddish-violet  flocks  are  precipitated,  the  liquid  at  the  same 
time  becoming  yellow. — .1.  L. 


The  Detection  of  Dulctne  in  Beverages.      G.   ilorpurgo. 
Selrai.  1893,  3,  87  ;  Chem.  Zeit.  Ilep.  1893,  17,  135. 

DuLciNE  (p-phenetolcarbamide)  is  a  shining  crystalline 
powder,  having  a  sweetening  power  200  times  as  great  as 
that  of  sugar  (this  Journal,  1893,  464).  It  melts  at  160", 
is  slightly  soluble  in  cold  water,  and  easily  so  in  warm 
water,  in  alcohol,  benzene,  and  ether.  To  detect  it  in  wines 
and  other  beverages,  the  author  recommends  the  following 
process  : — The  suspected  liquid,  after  the  addition  of  577 
its  weight  of  lead  carbonate,  is  evaporated  on  a  water-bath 
to  a  thick  paste,  which  is  then  treated  several  times  with 
strong  alcohol.  The  alcoholic  solution  is  evaporated  to 
dryness  and  the  residue  extracted  with  ether.  The  residue, 
if  any,  obtained  on  evaporation  of  the  filtered  ethereal 
extract  consists  of  almost  pure  dulcine,  and  will  be 
recognised  by  its  physical  properties  and  its  sweet  taste,  and 
also  by  the  following  reaction  :  — The  residue  is  warmed 
for  a  short  time  with  two  drops  of  phenol  and  two  drops  of 
concentrated  sulphuric  acid  ;  the  resulting  reddish-brown 
syrup  is  diluted  with  a  few  cc.  water,  poured  into  a  test- 
glass  and  cooled.  On  to  the  top  of  it  is  then  carefully 
poured  a  little  caustic  soda  or  ammonia  solution,  and  the 
appearance  of  a  blue  or  violet-blue  zone  at  the  junction  of 
the  two  liquids,  indicates  the  presence  of  dulcine. — J.  G.  W. 


Determination  of  the  Flash  Points  of  Lubricating  Oils. 
A.  Martens.  Mitth.  Konigl.  Tech.  Versuchsunstalten, 
1893,  37 — 15. 

See  under  XII.,  page  936. 


ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

A  New  Method  of  examining  Fats.     W.   Fahrion.     Chem. 
Zeit.  1893,  610. 

The  author  proposes  to  shorten  Hazura's  method  of 
examining  fats  for  fatty  acids  of  the  unsaturated  series  by 
avoiding  the  preliminary  preparation  of  the  fatty  acids  and 
the  separation  of  the  saturated  solid  fatty  acids  from  the 
liquid  unsaturated  acids. 

He  is  led  to  this  abbreviated  method  by  the  consideration 
of  the  facts  that  saturated  fatty  acids  are  not  acted  upon  by 
potassium  permanganate  so  long  as  unsaturated  ones  are 
present,  and  that  oxahc  acid,  the  oxidation  product  of 
glycerol,  passes  into  the  aqueous  solution.  The  separation 
of  the  hydroxy  fatty  acids  from  the  saturated  acids  and 
from  the  non-oxidised  unsaturated  acids,  is  effected  by  means 
of  petroleum  ether,  which  does  not  dissolve  the  former  acids. 

The  method  is  carried  out  as  follows  :— Saponify  10  grms. 
of  the  fat  to  be  tested  by  means  of  10  grms.  of  caustic  soda, 
with  further  addition  of  alcohol,  and  of  a  little  water, 
in  a  porcelain  dish  of  1,500  cc.  capacity.  Evaporate 
to  dryness  on  the  water-bath,  dissolve  the  soap  in  1 ,000  cc. 
of  water,  heat  to  boiling,  and  add  gradually  a  5  per 
cent,  solution  of  10 — 25  grms.  of  potassium  perman- 
ganate (according  to  the  iodine  absorption  value  of  the 
fat),  with  constant  stirring.  Heat  finally  for  a  short  time, 
filter  throuo-h  a  plaited  filter,  and  acidulate  the  filtrate 
with  hydrochloric  acid.  The  separated  acids,  when  quite 
cold,  are  filtered  through   linen,  expressed  as  completely 
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as  possible  by  hand,  and  finally  exhausted  with  petroleum 
ether.  The  saturated  fatty  acids,  and  that  part  of  the 
unsaturated  oues  which  escaped  oxidation,  are  dissolved  by 
the  petroleum  ether,  whilst  the  hydroxj^  acids  remain 
behind.  If  isolinusic  acid  be  present,  part  of  it  maj'  be 
found  in  the  aqueous  solution. 

The  yield  is  a  very  poor  one.  Thus  10  grms.  of  tallow 
gave  only  about  1  grm.  of  solid  acids,  viz.,  dihydroxystearic 
acid  containing  some  azelaic  acid.  The  former,  after  recry- 
stallisation from  alcohol.melted  at  126'' C.  (137''  C. ;  Hazura). 

For  the  purpose  of  detecting  liuoleic  acid  in  non-drying 
oils  the  precipitated  fatty  acids  need  not  be  exhausted  with 
petroleum  ether,  but  may  be  boiled  with  1,000  cc.  of  water  ; 
the  boiling  solution  is  filtered,  the  filtrate  evaporated  to 
100 — 150  cc,  and  transferred,  while  still  warm,  into  a 
separating  funnel  ;  the  solution,  when  quite  cold,  is  acidu- 
lated with  hydrochloric  acid  and  shaken  out  with  common 
ether.  The  presence  of  sativic  acid,  the  oxidation  product 
of  linoleic  acid,  will  be  indicated  by  white  flocks  floating 
about  in  the  lower  part  of  the  ethereal  solution.  10  grms. 
of  cotton  oil  examined  by  this  method  yielded  0  •  6  grm.  of 
flocks,  melting,  after  recrjstallisation,  at  152°  C.  (173°; 
Hazura).  The  author  further  claims  to  have  detected  linoleic 
acid  in  lard,  which  had  been  rendered  by  himself  in  order 
to  ensure  the  purity  of  the  fat. — J.  L. 


are  made,  using  exactly  the  same  quantities  of  the  reagent 
as  are  used  for  the  actual  determination  ;  the  one  is  titrated 
at  once  and  the  other  after  24  hours. — A.  G.  B. 


Formalin.     H.  Liittke.    Pharm.  Zeit.  1893,38,  281 ;  Chem. 
Zeit.  Eep.  1893, 17,  137. 

See  under  XX.,  page  947. 


The  Saponification  of  Fats  by  Means  of  Conceiitrated 
Sulphuric  Acid  according  to  Kreiss,  and  the  Various 
Modifications  of  this  Method.  A.  Prager  and  J.  Stern. 
Chem.  Zeit.  1893,  880. 
The  proposal  made  by  the  authors,  viz.,  to  remove  the 
sulphurous  acid  by  blowing  air  over  the  saponified  mass, 
having  been  considered  as  superfluous  hy  the  originator 
of  the  method,  they  have  repeated  their  experiments,  closely 
following  Kreiss's  prescriptions  as  to  concentration  of  the 
acid.  Sec.  They  obtained  better  results  than  before  when 
pure  butter  had  been  used,  but  for  mixtures  of  margarines 
with  butters  the  values  obtained  were  always  found  higher  in 
proportion  as  more  margarine  had  been  admixed.  In  each 
case  the  Keichert-Meissl  values,  of  course,  were  used  as 
standards  for  comparison.  It  appears  therefore  to  the  authors 
that  in  doubtful  cases — say  for  an  admixture  of  10  per  cent, 
of  margarine  with  butter,  which  cannot  be  detected  with 
certainty  by  the  Eeichert-]SIeissl  method — a  comparison  of 
the  Keichert-Meissl  values  with  Kreiss  values  may  yield 
useful  information  as  to  adulteration  practised  on  the  butter. 
The  authors  give  some  of  their  results  in  a  table,  and 
compare  their  modification  of  Kreiss's  method  with  that 
of  Pinette.  They  insist  on  the  necessity  of  removing  the 
sulphurous  acid  as  proposed  by  them  (this  Journal,  1893, 
872).— J.  L. 

HubVs  Iodine  Absorption   Method.     Helfenberger  Annalen, 

1892  ;  through  Chem.  Zeit.  Eep. 
HoLDE  (Chem.  Zeit.  1892,  16,  1176)  recommends  the  use 
of  an  excess  of  75  per  cent,  of  iodine  in  this  method.  This 
excess  is  not  merely  unnecessary,  but  actually  detrimental, 
inasmuch  as  the  error  due  to  the  falling  off  of  the  titre  of 
the  iodine  solution  is  thereby  magnified  (see  Fahrion,  this 
Journal,  1893,  381 ;  also  68).  At  Dieterich's  Chemical 
Works,  at  Helfenberger,  the  following  method  is  adopted : — 
0-2— 0-3  grm.  of  the  oil  (or  0-3 — 0-4  grm.  of  the  fat)  is 
introduced  into  a  500 — 700  cc.  stoppered  flask  and  dissolved 
in  20  cc.  of  chloroform ;  20 — 30  cc.  of  the  iodine  solution 
(=30 — 36  cc.  of  —  sodium  thiosulphate  solution)  are  added, 

and  the  flask  set  aside  for  24  hours,  after  which  time 
20  cc.  of  potassium  iodide  solution  (1:10)  and  200  cc. 
of   water  are  added,  and   the  excess  of   iodine  is  titrated 

with  —  sodium  thiosulphate.     Two   blank   determinations 


On    Hiibl's    Iodine    Absorption    Method.      W,    Fahrion. 
Chem.  Zeit.  1893,  HOO. 

The  observation  made  by  several  authors  that  in  Hiibl's 
method,  not  only  absorption  of  iodine  takes  place,  but  that 
substitution  also  occurs  to  some  slight  extent,  led  the  author 
to  the  opinion  that  the  alcohol  might  be  the  cause  of  it.  He 
compared,  therefore,  solutions  prepared  with  ethyl  alcohol 
and  methyl  alcohol,  determining  the  change  they  undergo 
on  standing.  It  was  found  that  the  titre  of  the  methyl 
alcoholic  solutions  decreases  considerably  more  slowly  than 
that  of  the  etlnl  alcoholic  ones.  Experiments,  however, 
made  with  methyl  alcoholic  solutions  on  oils  proved  that 
also  in  this  case  substitution  took  place.  The  magnitude 
of  the  error  due  to  this  latter  cause  depends,  as  the  author 
reiterates,  on  length  of  time,  temperature,  and  exposure  to 
light.— J.  L. 

Iodine  a^  an  Indicator  in  the  Estimation  of  the  Acidity  oj 
Coloured  Plant  E.ttracts,  Worts,  Beers,  ^  c.  H.  Petersen. 
Zeits.  ges.  Brauw.  1893,  16,  243  ;  through  Chem.  Zeit. 
Eep.  1893, 17,  204. 

The  indicator  is  prepared  by  heating  50  cc.  of  a  saturated 
solution  of  potassium  iodate  with  0*5  grm.  of  starch  ;  when 
this  is  *'  dissolved,"  10  grms.  of  potassium  iodide  are  added. 
The  liquid  is  best  stored  in  a  full  flask  in  the  dark  ;  wlien 
required  for  use  it  is  heated  and  treated  with  dilute  sodium 
thiosulphate  until  just  colourless.  To  use  the  indicator, 
two  drops  are  placed  on  a  white  plate  and  spread  out  to  a 
diameter  of  2  cm. ;  in  the  middle  of  this  a  drop  of  the  liquid, 
the  acidity  of  which  is  being  titrated,  is  brought ;  a  dark  ring 
surrounding  the  introduced  drop  indicates  the  presence  of 
free  acid.  Nearly  all  acids  (except  boric)  can  liberate 
iodine  from  this  indicator,  which  the  author  claims  to  be 
less  dependent  upon  personal  equation  than  are  the  ordinary 
coloured  indicators. — A.  G.  B. 


The  Estimation  of  Beer,  Wort,  and  Malt  E.rtracts  by 
Means  of  the  Maltometer.  M.  D.  Sidersky.  Monit. 
Scientif.  1893,  450—452. 

Ix  this  paper  the  author  describes  his  maltometer.  This  is 
a  hydrometer  each  degree  of  which  corresponds  to  1  grm. 
of  maltose  in  100  cc.  of  solution.  The  fermentation  of  one 
part  of  maltose,  however,  gives  0'61  part  (by  volume)  of 
alcohol,  and  this  is  equivalent  to  0*21  part  extract.  Hence 
the  disappearance  by  fermentation  of  1  grm.  of  maltose 
per  100  cc.  of  solution  gives  an  apparent  attenuation  of 
1"21''  on  the  maltometer,  and  in  order  to  obtain  the  actual 
attenuation,  the  number  representing  the  apparent  attenua- 
tion must  therefore  be  multiplied  by  0'82,  this  being  a 
constant  whatever  the  concentration  of  the  liquid.  Thus  an 
apparent  attenuation  of  1"  indicates  the  decomposition  of 
0*82  grm.  of  sugar  in  100  cc,  and  the  alcohol  produced 
will  be  0*82  X  0-61=0 '5  cc. ;  or,  in  other  words,  the 
percentage  of  alcohol  in  a  beer  is  half  the  apparent  attenua- 
tion expressed  in  degrees  of  the  maltometer.  The  following 
example  illustrates  the  use  of  the  instrument : — A  wort  had 
a  gravity  corresponding  to  13°  of  the  maltometer  before 
fermentation,  and  showed  6°  after  fermentation.  Apparent 
attenuation  =13  —  6  =  7°;  hence  100  cc.  of  the  beer  contained 
7-5-2  =  3*5  cc.  alcohol,  and  the  dry  extract  of  the  beer  will 
be  6  + (7  X  0*18)  =7 -26  grms.  per  100  cc,  0'18  being  the 
excess  of  the  apparent  over  the  actual  attenuation 
(r00-0-82  =  0-18).— A.  K.  M. 


Examination  of  Glue.     E.  Kissling.     Chem.  Zeit.  1893, 17, 
726—727;  (this  Journal,  1887,  565  ;  1890,  399). 

The  adhesive  strength  of  glue  was  determined  as  follows  :  — 
100  grms.  of  the  sample  are  allowed  to  soak  over  night  in 
300  grms.  of  water  contained  in  a  beaker  which,  on  the 
following  day,  is  covered  with  a  clock  glass  and  warmed  in  a 
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boilin/T  water  biitJi  until  Holiition  of  the  glue  is  coinjjlcte. 
The  prepared  surlaecof  eacli  woofleii  test-piece,  which,  if  tlie 
piece  lias  not  been  used  before,  should  be  first  coated  with 
a  thin  layer  of  glue  and  then  washed  with  water  and 
allowed  to  dry,  in  order  that  the  j)ores  of  the  wood  nia>'  be 
filled  with  glue,  is  dipped  into  this  solution,  and  the  two 
pieces  are  innnediately  pressed  together,  any  glue  which 
does  not  of  itself  dro|)  away  being  wiped  off.  The  test- 
pieces  are  next  subjected  to  a  pressure  of  10  kilos. 
for  24  hours.  [From  a  datum  swbseciuently  given,  the 
area  of  the  glued  surface  of  the  test-piece  appeans  to  be 
2  sq.  em.  Another  48  hours,  during  which  the  pieces 
are  allowed  to  remain  without  pressure  in  a  dry  room,  must 
elapse  before  the  breaking  strain  is  applied.  One  of  the 
test-pieces  is  now  fastened  on  to  a  table  by  means  of  a 
screw  clamp,  so  that  the  glued  surfaces  project  10  mm. 
beyond  the  edge  of  the  table,  and  the  weights  are  suspended 


from  a  scale  pan  attached  at  a  point  200  mm.  from  the 
glued  surface,  5  kilos,  being  first  applied  and  1  kilo,  added 
after  the  lapse  of  each  minute.  The  breaking  strain  per 
s(i.  cm.  of  glued  surface  (/)  is  calculated  by  the  formula — 

^' 

/  =  A ' 
c 

in  which/;  =  the  weight,  /  =  the  length  of  the  lever  arm 
(i.e.,  distance  from  tlie  glued  surface  to  the  point  of 
susjiension  of  the  weight),  and  A  =  the  height  of  the  glued 
surface. 

The  following  table  shows  (1 )  that  there  is  no  apparent 
relation  between  the  price  of  a  glue  and  its  breaking  strain  a.s 
determined  by  the  above  method,  and  (2)  that  the  breaking 
strain  depends  on  the  particular  test-pieces  employed.  The 
breaking  strain  is  expressed  in  kilos,  per  sq.  cm.  :    - 


Leather  Glue. 


Mixed  Glue. 


No.  of  Sample. 


a.  1.1.  .-.j^ 


Price  in  marks  per  100  kilos. 

Experiment  No.  1— 

Breakina:  strain 

Pair  of  te-st-pieces 

Experiment  No.  2 — 

Breaking  strain 

Pair  of  test-pieces 

Experiment  No.  3— 

Breaking-strain 

Pair  of  test-pieces 

Experiment  No.  4 — 

Breaking-strain 

Pair  of  test-pieces 


92 

80 

165 

165 

a 

a 

120 

105 

/; 

b 

135 

255 

a 

e 

225 

165 

b 

/ 

65 
150 

135 

h 

120 
C 

135 
d 


6. 


120 

/ 

180 


180 
/ 


60 
135 


135 


1.35 
/ 


55 
180 


210 
b 


10. 


50 
165 


195 
f 


45 

180 


150 

d 


4A 

120 


195 


n 

150 


255 


The  absorbtive  power  of  the  glue  is  determined  by 
immersing  the  plate  of  glue,  supported  on  fine  Tvire  gauze, 
in  water  and  weighing  it  at  intervals  of  24  hours,  allowing  it 
to  drain  for  1 5  minutes  before  each  weighing.  The  following 
figures  illustrate  the  results  obtained,  and  show  that  the 
difference  between  leather-glue  and  bone-glue  in  this  respect 
is  inappreciable  (compare  Schattemann,  Dingler's  Polyt.  J. 
96,  115):— 


four  hours,  and  its  consistency  valued  by  the  number  of 
seconds  which  pass  while  a  brass,  a  zinc,  and  a  glass  rod 
sink  into  it,  each  to  a  zero  mark.  The  scale  of  valuation 
is  given  as  follows  : — 


Glass  Rod.     Zinc  Rod.    Brass  Rod 


Water  Absorbed  by  100  grms.  of 

No.  of  Sample, 

Leather-glue. 

Bone-glue. 

1. 

2.     I     3. 

4. 

5. 

134       174 
2-21 

297  .    340 
308 .      400 
441  ]     430 
477 
518       490 
547 

218 
332 
448 
.525 

657 
679 
703 
723 
80 

168 
262 
335 
368 

452 
424 

43 

In  48  houi's 

302 

366 

416 

In  120  hours 

498 

In  168  hours 

518 

In  192  hours 

In  216  hours 

Price  in  marks  per  kilo 

92 

90 

40 

The  gelatinising  quality  of  the  glue  is  determined  by 
soaking  100  grms.  of  the  sample  in  300  grms.  of  water 
over  night,  warming  it  next  day  for  a  short  time  on  the 
water-bath  and  allowing  it  to  cool,  the  temperature  of  the 
jelly  is  then  maintained  as  nearly  as   possible  at  20°  for 


Time  of  sinking  in  seconds  , 
Value  of  consistency 


1—150 
1—15 


1—600 
15—45 


1—850 
15—100 


Thus  -when  the  brass  rod  takes  850  seconds  or  longer  to 
sink  the  consistency  is  100,  whilst  if  the  glass  rod  sinks  in 
a  shorter  time  than  one  second  the  consistency  is  0. 
Compare  the  author's  method  of  testing  oils  (this  Journal, 
1891,  555  ;  Cbem.  Zeit.  1891,  15,  223).  Some  examples  of 
values  obtained  by  the  method  here  follow : — 


Price  in  Marks 
per  100  Kilos. 


Relative 
Gelatinising  Power. 


Leather-glue,  1 ..... . 

2 

3 

>,  4 

Mixed  glue,  5  . 

„  6  . 

Bone-glue,  T  ... 

8  . . 

9  . . 
10  . . 


.....;           00 

50 

80 

25 

75 

100 

70 

100 

55 

0 

55 

3 

50 

5 

45 

"2 

43 

22 

41 

24 
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The  superiority  of  leather-glue  in  gelatinising  power  is 
very  evident.  Further  distinctions  between  leather-glue 
and  bone-glue  are  that  leather-glue  has  less  disagreeable 
odour,  and  a  smaller  content  of  fat  and  of  free  volatile 
acids.  In  water-content,  ash-content,  adhesive  power,  and 
absorptive  power  there  is  no  apparent  difference  between 
them.— A.  G.  B. 


Analysis  of  Aniline  Oils.     H.  Reinhardt.     Cheru.  Zeit. 
1893,17,  413—414. 

This  method  is  founded  upon  the  following  reactions  :  — 
1.  When  a  solution  of  aniline  in  dilute  acid  is  treated  with 
a  mixture  of  potassium  bromide  and  bromate,  it  is  converted 
into  tribromaniline  whilst  o-  and  ;>-toluidine  under  similar 
treatment  yield  dibromo-derivatives.  2.  When  oxalic  acid 
is  added  to  a  solution  of  the  three  bases  in  hydrochloric 
acid,  />-toluidine  is  first  precipitated,  then  aniline,  o-toluidine 
remaining  in  solution. 

The  brominating  solution  is  prepared  from  480  grms.  of 
bromine,  336  grms.  of  potassium  hj-drate  (100  p.c.)  and 
1  litre  of  water ;  the  solution  is  boiled  for  2  to  3  hours 
and  then  diluted  to  9  litres.  In  conducting  an  analysis, 
1'5  to  2  grms.  of  the  oil  are  dissolved  in  100  cc.  hydro- 
bromie  acid  (sp.  gr.  1*45 — 1-48)  and  1000  cc.  distilled 
water,  and  the  brominating  solution  is  added  until  a  reaction 
is  obtained  with  potassium  iodide  and  starch  paper.  The 
following  formula  is  used  for  calculating  the  amount  of 
aniline  in  a  commercial  oil  :  — 

.)•  =  2-3777  t;— 1-3777  a 

a  =  weight  of  oil  taken,  v  =  volume  of  brominating  solution 
and  t  its  strength. 

In  the  oxalate  method  a  preliminary  experiment  is  made 
to  determine  approximately  the  amount  of  oxalic  acid 
required,  which  must  be  in  excess  of  that  required  by  the 
/)-toluidine  present.  100  grms.  of  the  oil  are  mixed  with 
106  grms.  of  hydrochloric  acid  (20"  B.)  and  the  mixture  is 
at  once  treated  with  a  previously  prepared  and  nearly 
boiling  solution  of  the  oxalic  acid  in  10  times  its  weight  of 
water.     The  solution,  which  at  first  should  be  quite  bright, 


is  allowed  to  cool  with  frequent  stirring  and  after  48  hours 
it  is  filtered.  The  precipitate  is  washed  with  three  quantities 
each  of  25  cc.  water,  decomposed  by  hot  dilute  potash  solu- 
tion, and  the  separated  oil  is  weighed  and  titrated  as  above 
with  the  brominating  solution.! 

The   author    gives  results  obtained  with  oils  of  known 
composition  which  show  the  method  to  be  trustworthy. 

—A.  K.  M. 


Analysis  of  Alki/lanilines.     W.  Vaubel.     Chem.  Zeit. 
'l893,  17,  465—466. 

The  author  discusses  Reverdin  and  de  la  Ilarpe's  method 
(this  Journal  1889,  422)  which  he  shows  to  possess  some 
defects  and  proposes  the  following  modification.  A  weighed 
quantitj-  (1 — 2  grms.)  of  the  oil  is  introduced  into  a 
perfectly  dry  liter-flask  which  is  fitted  with  a  doubly 
perforated  cork  ;  through  this  passes  a  dropping-funnel  and 
a  glass  tube ;  the  latter  being  connected  by  rubber  tubing 
with  a  second  glass  tube  fitted  into  the  month  of  the  dropping- 
funnel  and  extending  towards  its  bottom.  The  oil  is  mixed 
with  50  cc.  of  a  7  per  cent,  solution  of  acetic  anhydride  in 
xylene  and  after  standing  for  an  hour,  water  is  added  from 
the  dropping-funnel,  so  that  the  displaced  air  is  caused  to 
bubble  through  the  water  in  the  funnel  and  thus  no 
anhydride  vapour  is  lost ;  the  excess  of  anhydride  which 
becomes  hydrated  is  then  estimated  by  means  of  standard 
baryta  solution  and  pheuolphthaleiu.  From  the  difference 
between  the  amount  found  and  that  originally  present,  the 
mono-ethylaniline  may  be  calculated  (the  aniline  having 
been  previously  determined  and  allowed  for). 

The  method  for  determining  aniline  (loc.  cit.)  is  likewise 
by  no  means  free  from  faults,  the  amount  of  aniline  found 
being  generally  too  high.  The  author  attributes  this  result 
to  the  employment  of  common  salt  for  the  precipitation  of  the 
dye  produced  in  the  reaction,  for  this  will  also  precipitate 
some  of  the  R-salt  and  thus  give  rise  to  an  error.  The 
author  has  made  a  systematic  series  of  experiments  on  the 
change  in  temperature  which  occurs  when  the  anilines  are 
mixed  with  acetic  anhydride  and  with  the  help  of  the 
following  tables  it  is  possible  to  carry  out  a  fairly  satisfactory 
assay  in  a  very  short  time. 


Mixed 

Added  Acetic 
Anhydride. 

Eise  in 
Temperature. 

Difference, 

Difference  due  to 

each  4  per  Cent. 

Ethylaniline. 

Xylene. 

Ethylaniline. 

Diethylaniline. 

Ck;. 

Cc. 

Cc. 

Cc. 

o 

50 

25 

0 

25 

e8-3-^ 

65-2J  1 
63-7|i 
59-6)| 

56-7i; 

54-2j| 

3-1 

3-1 

50 

24 

1 

25 

2-5 

2-5 

60 

28 

2 

25 

3-1 

3-1 

50 

22 

3 

25 

2-9 

2-9 

60 

21 

4 

25 

2-5 

2-5 

50 

20 

5 

25 

2-7 

9-7 

50 

19 

6 

25 

51-5|; 
48-8|-i 

26-9J  1 
12-4-)  J 

u    t 

2-7 

2-7 

50 

18 

7 

25 

7-5 

2-5 

60 

16 

10 

25 

14-4 

2-9 

50 

10 

15 

25 

14-5 

2-9 

50 

5 

20 

25 

3-0 

3-0 

50 

4 

21 

25 

9-4)  1 

6-3)  y 

3-1 

3-1 

50 

3 

22 

25 

[ 

3-0 

30 

50 

2 

23 

25 

slowly  to  O-S^  3 
-  2-9) 

3-1 

3-1 

50 

1 

24 

25 

8-2 

3-2 

50 

0 

25 

25 
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ir. 

Mixed 

1 

1 

A<ld'><i  Ae.-lic 

Rise  ill 

DilTf.riMieo. 

Diffprencc  due  ff> 
(•ich  t  p-r  (.'ent. 

Xylene. 

Aniline. 

Dijtli.vliiniliiiu. 

Anlijdridn. 

Tciiipcrature. 

Auiline. 

r.c. 

Cc. 

Cc. 

Cc. 

m 

25 

0 

25 

wr,-\ 

50 

21 

1 

25 

8C-5)  i 

:r7 

sr 

r.o 

20 

.5 

23 

H-i 

21 

50 

15 

10 

25 

fi7-oi  ) 

V.tr, 

:i'j 

-.1) 

10 

15 

25 

4l-0|i 

2i-4 

4-.^ 

50 

5 

20 

25 

2i-s;  1 

2.' -8 

4(1 

no 

i 

21 

23 

170)  ) 

4-S 

4S 

r.) 

■■i 

22 

25 

ir, 

4-3 

50 

2 

2:5 

2.5 

7-5|; 

50 

30 

50 

1 

2i 

25 

2lJ) 
-2-9     i 

51 

5-1 

50 

0 

25 

23 

5 -.J 

5 '.J 

The  as.«ay  is  carried  out  as  foiloivs  : — The  aniline  is  first 
•determined  by  the  it-salt  method.  Twenfy-Hve  cc.  oi'  the 
oil  is  then  mixed  with  50  cc.  of  xylene  and  the  mixture 
reated  with  2')  cc.  of  acetic  anhydride,  both  being  at  liu; 
■same  temperature  to  start  with.  The  rise  in  temperature  is 
noted  and  from  it  is  deducted  that  which  would  be  caused 
by  a  mixture  (25  cc.)  of  aniline  in  the  proportion  previously 
■determined  with  dicthylauiline  ;  the  remainder  is  due  to 
■ethylaniline,  the  amount  of  which  can  then  be  found  from 
the  tabic— A.  K.  M. 


AiVALYTICAL  AND  SCIENTIFIC  NOTES. 

Myricylic  Alcohol.     M.  A.  Gascard.    J.  Pharm.  C'him.  1893 
[o],  28,  49,  through  Chem.  Zeit.  llep.  i  893,  201. 

Heretofore  bees-wax,  canauba  wax,  and  shellac,  have 
%)een  regarded  as  containing  different  alcohol  radicles, 
probably  because  of  the  difficulty  of  isolating  the  corre- 
•sponding  alcohol  in  a  pure  condition.  Careful  investigation 
•shows  that  the  radicle  is  the  same  in  each  of  these  waxes 
and  is  that  of  myricylic  alcohol.  This  alcohol  can  be 
isolated  from  carnauba  wax  by  saponifying  with  alcoholic 
potash,  crystallising  from  alcohol,  dissolving  in  water, 
precipitating  with  barium  chloride  and  extracting  the 
precipitate  with  petroleum.  To  obtain  myricylic  alcohol  from 
beeswax  the  cerotinic  acid  is  dissolved  out  with  alcohol  and 
the  residue  hydrolysed  with  hydrochloric  acid.  A  mixture 
•of  palmitic  acid  and  impure  myricylic  alcohol  is  thus 
obtained  ;  this  is  heated  in  a  tube  at  140°  with  melissic  acid 
aod  the  resulting  ethereal  salt  crystallised  from  ether  and 
saponified ;  after  several  recrystallisations  the  myricylic 
alcohol  is  obtained  in  a  pure  condition ;  its  formula  is 
CsiHgoOH,  and  it  melts  at  88°,  not  85°. — A.  G.  B. 


A    Soluble   colloidal  Modification   of    Hatiian    Sulphate, 
G.  Buchner.     Chem.  Zeit.  1893,  878. 

The  author  claims  that  he  has  discovered  a  soluble  colloidal 
modification  of  barium  sulphate,  obtained  by  him  on  mixing 
a  hot  concentrated  solution  of  barium  acetate  (40  per  cent.) 
with  a  hot  concentrated  solution  of  aluminium  sulphate 
(60  per  cent.)  in  approximately  equivalent  proportions. 
The  aluminium  solution  had  been  previously  acidulated 
by  I  few  drops  of  acetic  acid.  On  cooling  to  15'  C.  a 
thickish,  transparent,  pasty  mass  was  obtained,  from  which 
no  barium  sulphate  separated.  It  was  not  before  adding 
water  that  the  well-known  white  precipitate  appeared.  On 
filtering  the  pasty  mass,  a  clear  filtrat-j  was  obtained,  which, 
on  addiiion  of  water,  became  opalescent  and  yielded  barium 
sulphate.     Experiments   having  shown    that    the   cause   of 


this  abnormal  phenomenon  cannot  be  traced  to  the  use  of 
concentrated  solutions,  the  author  concludes  that  barium 
sulphate  exists  also  as  a  colloidal  modification. — J.  L. 


Oil  colloidal  Modifications  of  CnjstulUsalilc  Salts. 
ii.  Sciiiff.     Chem.  Zeit.  1893,  ICO  ). 

BoucHJfKR's  notice  on  colloidal  barium  sulphate  induced  the 
author  to  recal  an  older  notice  of  his  ow.i  oi  the  same 
subject  (Annalen,  125,  1862,  135).  He  mentions  the 
colloidal  precipitates  obtained  from  alcoholic  solutions  of 
lead  and  barium  acetates  on  adding  sulphuric  acid,  anrl  the 
oily  mass  obtained  from  a  concentrated  aqueous  solution  of 
potassium  tartrate  by  alcohol.  On  adding  free  tartaric  acid 
to  such  a  precipitate,  provided  the  precipitation  had  not 
been  complete,  the  bitart^ate  separated  as  a  slimv  mn-s. 
"  —J.  L. 

The  Dialhermancif  of  Aqueous  Solutions  of  Ferrous  .Salts. 
R.  Zsigmond}'.  Annalen.  der  Phy.sik  und  Chem  1893, 
49,  330,  Proc.  Inst.  Civil  Eng.  1893  [4],  89. 

Alum,  whether  in  crystal  or  in  solution,  is  credited  witli  a 
special  power  of  stopping  the  ultra-red  rays  of  the  spectrum, 
in  spite  of  the  fact  shown  by  Melloni,  that  in  the  soIi<l  state 
it  absorbs  a  smaller  percentage  of  the  invisible  heat-ra\s 
than  ice,  and  that  in  aqueous  solution  it  is  less  effective  in 
this  respect  than  water.  Franz,  in  1855  and  1857,  called 
attention  to  the  thermal  properties  of  coloured  salts  of 
iron  and  copper,  and  the  author  has  now  studied  the  action 
of  colourless  solutions  of  ferrous  compounds.  The  source 
of  heat  used  was  an  Argand  burner,  the  measurements 
were  made  with  a  bolometer,  and  the  liquids  were  con- 
tained in  tanks  with  glass  sides  9  ■  5  millimetres  (i,'-inch) 
apart. 

The  power  of  the  solution  to  absorb  heat  appears  to 
depend  upon  the  percentage  of  the  metal  present  in  the 
ferrous  state,  ferric  salts  having  comparatively  little  power. 
The  influence  of  the  acid  is  in  general  not  marked.  A 
solution  of  ferrous  chloride,  containing  2' 8  percent,  of  the 
metal  transmitted  4*06  per  cent,  of  the  total  heat;  a 
similar  solution  of  ferrous  sulphate  had  an  equal  effect. 
Ammoiiio-siilphate  of  iron  allowed  4"4  per  cent,  to  pass, 
but  ferric  chloride  of  the  same  strength  transmitting  11  "2 
per  cent,  of  the  heat  rays,  i.e..  only  I  per  cent,  less  than 
pure  water  under  like  circumstances.  Using  a  laiger  tank, 
a  layer  of  liquid  containing  0*35  per  cent,  of  iron  as  proto- 
salt  with  a  depth  of  51  3  millimetres  (2^  inches)  was  found 
to  arrest  all  but  3  "29  per  cen*.  of  the  heat-rays,  and  to 
appear  practically  colourless  by  daylight. 
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Illustrated  Abridgment  Classes  of  British  Patents 
for  the  Period  1877—1883.  9fZ.  each. 
The  Comptroller-General  of  Patents,  Designs,  and  Trade 
Marks  announces  the  appearance  (to  be  found  on  page  980 
of  the  Illustrated  Official  Journal  of  the  Patent  Otlice, 
Xo.  249,  October  11,  1893)  of  a  new  series  of  illustrated 
Abridgment  Classes.  Each  of  these  forms  a  weli-bound  8s'o. 
volume. 

Hitherto  no  volumes  of  abridgments  of  British  Patents 
taken  out  before  the  year  1877  have  been  at  the  disposal  of 
those  making  search  as  to  novelty  of  invention,  the 
abridgments  in  existence  only  dating  for  the  period 
A.D.  1884  onwards.  The  volumes  Just  announced  will 
consequently  prove  of  great  value  in  the  process  of  searching, 
though,  as 'the  Comptroller-General  opportunely  remarks, 
"  To  complete  a  search,  however,  as  to  absolute  novelty,  a 
further  exhaustive  examination  of  technical  literature  would 
be  necessary." 

The  following  volumes  relating  to  Chemical  Industry  have 
now  been  issued,  and  are  on  sale,  at  the  price  above  named, 
at  the  Patent  Office,  Sale  Branch,  38,  Cursitor  Street, 
Chancery  Lane,  E.C. : — 

Postage. 
Distillinsr,  Concentrating,  Evaporating-,  and  Conflensing    ^^ 

Lifiuids -''"■ 

Drying '^^f- 

Filtering  and  otherwise  Furif.vina;  Liciuids '2u. 

Food  Preparations  and  Food  Preserving: li(?. 

Leather,  including  Treatment  of  Hides  and  Skins \\d. 

Paints,  Colours,  and  Varnishes Is^^- 

Sifting-  and  Separating ^M. 

Starch,  Gum.  Size.  Glue,   and   other    Stiffening   and 
Adhesive  Materials !"• 


concerned  in  their  preparation  and  treatment  throughout 
their  whole  range.  It  comprehends  an  alphabetical  list  of 
the  names  of  authors  of  works  and  treatises  {Section  I.),  a 
list  of  periodicals  (.Sec^/oM //.),  and  a  tabular  arrangement 
of  the  matters  contained  in  Section  1.  {Sectinn  III.). 

Thus  in  Section  1.  we  find  indexed  (1)  French  works  ;  (2> 
German  works;  (3)  English  works;  (4)  American^ 
works  ;  (5)  Italian,  Spanish,  and  other  works.  This  is 
followed  by  a  table  of  the  names  of  authors  mentioned  in 
Section  I. 

In  Section  IV.  are  French,  German,  English,  American,, 
and  other  periodicals,  and  followed  by  a  table  of  the  names 
of  authors  or  editors. 

At  the  end  of  the  book  is  an  alphabetical  index  of  matters- 
treated  of  in  the  text.  The  work  is  of  pamphlet  form,  8vo. 
size,  and  contains  170  pages  of  printed  matter. 


Tabei.larische  Uebersicht  der  Naphtalix  Dekivate. 

Auf  (irundlage  des  Werkes  :     Sur  la  Constitution  de  la 

Naphtaline  et^  de  ses   Derives    par  F.    Reverdin   et  E. 

Noelting,  unter  BeriickEiehtiguug  der  neneren   Literatur, 

bearbeitet  von  F.  Revehdix  und  H.  Fulda.     Basel,  Genf, 

Lyon:   Yerlag   von    Georg    and    Co.     1894.      London: 

H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden. 

Tnis  work  forms  a  kind  of  dictionary  of  the  naphthalene 

derivatives.      It   is   divided   into   two    parts,    one    almost 

entirely  composed  of  tables  and  tabulated   details,  and  the 

other  dealing  with  the  literature  of  the   subject.     The  two 

parts  are  completely  connected   by   cross-references,  and 

the  whole  work  is  based  upon  that  of  Reveriin  and  Xoelting, 

"  Sur  la  Constitution  de  la  Naphtaline  et  de  ses  Derives," 

already   noticed   in   this    Journal,    1S88,    138.      The   two 

volumes  under  notice  are  of  quarto  size,  with  paper  covers, 

and  the  first  contains  35   large  tab'es,  so  graduated  as  to 

pass   gradually   and    systematlcallv   from  the  least   to   the 

most  complex'of  the  naphthalene  derivatives  and  substitution 

compounds.       The   second   volume    (Literature)     contanis 

60  pages,  filled  by  Tables  I.  to  VI.    The  complete  literature 

of  the  subject  is  "here  indexed.     By  means  of  this  work,  a 

complex  and    important   branch   of    organic  chemistry  has 

been    actually   reduced,  by    the    method   of    classification 

adopted,  to  a  state  of  comparative  simplicity. 


BiBLIOGRAFHIE      DE       LA       TeCHNOLOGIE      ChIMIQUE       DES 

Fibres,   Textiles,    Proprietes,   Blanchimext,    Teix- 

TURE,    Matieres    coloraxtes,  Impressiox,  Apprets. 

Par  M.  Jules  Gar^ox,  Ingenieur-chimiste,  &c.  Ouvrage 

couronne  par  la  Societe  industrielle  de  :\Iulhouse.   Pans  : 

Gauthier-VlUars  et  Fils,  Quai   des   Grands-Augustins  .55. 

1893.  London:  H.  Grevel  and  Co.,  33,  King  Street,  Covent 

Garden.     6  Fr. ;  about  4s.  lOrf. 

This    valuable    bibliographic   index    received   the   special 

award  of  the  Societe  industrielle  de  Mulhouse  in  1892.     As 

stated  in  the  preface,  it  is  designed  to  serve  as  a  guide  to  all 

those  interested  in   the  textile    fibres,   and    the  industries 


Craue  lAeport. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

United  Klsgdoji. 

The  E.rportation  oj  Medicinal  Tinctures  and  Perfumerif, 

The  following  general  orders  have  been  issued  by  the 
Inland  Revenue  authorities  (see  also  this  Journal,  1892, 
785)  :  — 

Use  of  "  Standards"  for  Testing  Capacity  of  Bottles 
of  Perfumed  Spirits  Exported. 

(General  Order  No.  20.) 

The  Board  sanction  the  use  of  the  following  system  of 
determining  by  means  of  "  standards "  the  capacity-  of 
bottles  used  for  the  exportation  of  perfumed  spirits  oej 
drawback  : — 

The  trader  should  furnish  the  officer  with  a  standard! 
bottle  for  each  size  to  be  filled.  This  bottle  is  to  be 
carefully  filled  as  for  corking,  measured  to  the  thousandth 
part  of  a  gallon,  labelled  with  the  exact  content,  and  thea 
treated  as  the  "  standard  "  for  all  bottles  of  the  same  size 
and  description. 

When  lots  or  "lines"  of  bottles  of  the  same  size  are- 
ready  for  packing,  the  officer  should  select  as  many  as  he- 
considers  requisite,  not  less  than  six,  and  compare  eacb 
with  the  "  standard,"  and  if  there  is  no  apparent  disparity 
(subject  to  measurement  as  stated  below)  he  should  count 
the  bottles  and  muldply  the  number  by  the  capacity 
of  the  "  standard,"  so  as  to  get  the  bulk  gallons  of  the 
whole  lot. 

If  after  an  examination  by  the  eye  of  not  less  than  six: 
bottles,  and  the  selection  of  one  that  appears  to  be  of  the 
smallest  internal  capacity,  the  contents  of  such  selected 
bottle  be  found  to  be  not  less  than  that  of  the  "  standard," 
the  bottles  of  that  size  may  be  passed  as  of  the  same 
content  as  the  "  standard ";  but  if  the  content  be  less- 
than  that  of  the  "  Standard,"  the  usual  measurement  of 
not  less  than  six  bottles  if  there  be  30  or  more  of  the  same 
size,  or  one  in  six  if  there  be  less  than  36,  be  carried  out  in 
terms  of  the  present  regulations  on  the  subject. 

The  standard  bottle  is  to  be  kept  under  Revenue  lock  in 
a  secure  place  on  the  premises  of  the  trader. 

Dated  October  25,  1893. 

Exportation  of  Tinctures. 

(General  Order  No.  2 1 .) 

With  reference  to  the  regulations  governing  the  expor- 
tation of  tinctures  on  drawback,  as  contained  in  paragraphs 
1    440  to  471    of  the  licence  and  cautionary  instructions,  the 
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Board  direct  that  the  following  extension  of  the  regulatioD.s 
be  iiUowed  : — 

Tinctures  may  be  exported  by  weight  in  bottles  con- 
taining \  lb.,  ^j  lb.,  1  lb.,  2  lb.,  4  lb.  exact  net  weight  of 
tincture,  and  vessels  of  larger  si/.e  than  is  at  present 
sanctioned  may  be  used — subject  to  the  conditions  men- 
tioned below,  namely  : — 

1.  That  the  bottles  in  each  |)ackage  be  of  the  saa}e  size 
or  the  contents  of  the  same  net  weight,  and  that  no  single 
package  be  filled  with  bottles  of  which  the  contents  are 
partly  calculated  by  weight  iiud  ])art]y  by  measure. 

2.  That  the  form  111 — 4  be  tilled  up  as  at  present,  but 
that  when  the  tinctures  in  a  case  are  estimated  by  weight, 
the  title,  "  No.  of  lbs.  in  the  gallon,"  be  substituted  for 
"  Number  of  bottles  to  the  gallon,"  and  that  in  place  of 
the  column,  "  whether  prepared  from  proof  or  rectified 
spirit,"  columns  be  substituted  showing  (1)  number  of 
bottles  and  (2)  weight  in  each  bottle  of  each  tincture. 

3.  That,  as  at  present,  the  bulk  gallons,  strength,  and 
proof  quaiitity  be  entered  by  the  trader  in  relation  to  each 
kind  of  tincture. 

4.  That  the  column  for  laboratory  use  be  divided  so  as 
to  show  the  bulk  quantity  in  the  sample  as  well  as  the 
strength. 

5.  That  in  all  other  respects  the  existing  regulations  be 
observed. 

6.  That  no  less  quantity  that  2  bulk  gallons  be  exported 
in  any  case  or  package,  and  that  any  package  larger  than 
half  a  gallon  or  4  lb.  respectively,  shall  contain  not  less 
than  1  gallon,  2  gallons.  Sec,  or  8  lb.,  IG  lb.,  &c. 

Dated  October  31,  1893. — Chemist  and  Druggist. 

Italy. 
Classification  of  Articles  in  Customs  Tariff. 

JSote. — Quintal  =  220*4  lb.  avoirdupois.     Lire  =    9^'/. 
Kilcgramme  =  2  ■  204  lb.  avoirdupois. 

The  following  decisions  affecting  the  classification  of 
articles  in  the  Italian  Customs  tariff  have  recently  been 
given  by  the  Italian  Customs  authorities  : — 

Pure  acetate  of  amyl.  Categorv  8  c.  Duty,  3  lire  per 
kilo. 

Red  ink  with  an  alcoholic  basis.  Category  75.  Duty, 
15  lire  per  quintal. 

United  States. 
Custo?ns  Decisions. 

The  following  decisions  respecting  the  construction  to  be 
given  to  Acts  of  Congress  relating  to  the  classification  of 
articles  in  the  Customs  tariff,  and  the  application  of  the 
Customs  laws  of  the  United  States,  have  recently  been 
given  by  the  Custom  authorities  in  that  country. 

Dross  or  residuum  from  burnt  pyrites,  known  com- 
mercially as  "  blue-bilh- "  and  "  purple  ore,"  imported  in 
blocks  or  so-called  bricks  9x6x5  inches  in  dimensions 
and  weighing  about  30  lb.  each,  and  not  in  the  form  in 
which  dross  or  residuum  from  burnt  jiyrites  is  usually 
imported,  viz.,  in  a  powdered  or  granulated  condition,  is 
specifically  provided  for  in  paragraph  133  as  dross  or 
residuum  from  burnt  pyrites. 

No  allowance  of  drawback  is  made  on  carbonised  wool. 

On  the  exportation  of  the  compound  known  as  "  fish 
preserver,"  manufactured  by  Johnson  &  Shaw,  of  Boston, 
Mass.,  from  imported  boracic  acid  and  domestic  common 
salt,  a  drawback  will  be  allowed  equal  in  amount  to  the  duty 
paid  on  the  boracic  acid  so  used,  less  the  legal  deduction  of 
1  per  cent.  The  respective  quantities  of  the  salt  and  acid 
so  used  must  be  stated  in  each  export  entry,  and  the  total 
weight  thereof  must  not  exceed  the  net  weight  of  the 
exported  article  as  ascertained  by  the  United  States  weigher. 
The  statement  in  the  entry  shall  be  further  verified  by  an 
analysis  at  the  appraiser's  oflice  of  a  sample  to  be  taken  by 
the  inspecting  officer  on  each  shipment. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CON.SULAR  REPORTS. 

Alstuai.asia.n  Mi.NKnAf,  I'kodlitb. 

United  Stales  (Jonsular  Reports,  \o.  U'J,  Februarij  1893, 

185—199. 

Cold. 
In  Victoria  570,399  oz.  of  ^old  were  raised  in  1H91,  being 
a  decrease  of  12,161  r.z  ;  of  this  387,832  oz.  were  from  <|uarty. 
and  the  rest  from  alluvial  sources.  93.114  oz.  of  gold  wen- 
exported,  besides  specie  from  all  sources,  to  the  value  of 
2,217,731/.  The  number  of  miners  was  13,0OG  Avorking  in 
(|uartz,  and  in, 520  ii!  alluvial.  In  Tasmania  the  yield  fell 
from  29,240  oz.  in  188'.i— 90  to  2(!,000  oz.  in  1890—91,  but 
a  good  deal  of  prospecting  has  been  done,  which  may  lead  to 
future  developments.  In  Western  Australia  15,000  oz.  of 
gold  were  raised  in  six  months  on  the  Ashburton  River. 
The  Pilharra  field  in  the  north-west  of  the  colony  gives 
good  promise.  Six  crushing  plants  have  been  erected  in 
the  Gilgam  field,  where  the  yield  is  over  1  oz.  per  ton. 
At  Kimberley  4,336  tons  of  stone  were  crushed  for  4,260  02. 
of  gold.  The  output  in  Queensland  in  1891  was  57C),439  oz., 
beiu'i  34,148  oz.  less  than  in  1890,  owing  to  the  less  pro- 
duction at  Mount  Morgan.  The  deposit  at  Mount  Morgan 
is  attributed  to  geyser  origin,  and  contains  large  amounts 
of  aluminium  and  iron  sulphates  ;  the  latter  yields  as  much 
as  24*4  per  cent,  of  sulphuric  anhydride,  and  might  with 
advantage  be  utilised  for  sulphuric  acid  maimfacture.  The 
natural  purity  of  the  Mount  ilorgan  gold  is  unequalled.  In 
the  year  ending  31st  May,  124,290  oz.  of  gold  were  obtained 
from  59,788  tons  of  stone.  In  New  Zealand  the  yield  of 
gold  in  1891  is  the  lowest  on  record,  chiefiy  owing  to  the 
want  of  water.  Up  to  31.st  March,  171,080  oz.  had  been 
entered  during  the  previous  12  months  for  exportation,  as 
against  201,760  oz.  for  the  same  period  of  1889— 90.  The 
Thames  is  the  largest  field  in  the  Hauraki  Peninsula  and 
supports  a  large  population.  A  system  of  dredging  has 
been  adopted  for  ocean  beaches,  river  beds,  &c.,  but  only 
a  small  percentage  of  the  gold  is  recovered  owing  to  the 
difficulty  in  washing  appliances. 

Tin. 

In  Queensland  2,236  tons  of  tin  were  raised  by  984  mines, 
being  734  tons  less  than  the  production  of  1890.  The 
value  was  116,387/.  The  diminished  production  was 
partly  due  to  scarcity  of  water.  The  tin  of  Mount  Broun 
contains  a  small  quantity  of  bismuth,  rendering  it  unsale- 
able iu  the  colony.  In  New  Zealand,  the  supposed  rich 
discoveries  of  about  two  years  ago  have  not  teen  a  success. 
Victoria  produced  1,778  tons  of  tin  ore,  valued  at  5,092/., 
in  1891,  or  869  tons  more  than  in  1890:  18  tons  of  block 
tin,  valued  at  1,701/..  and  13  tons  of  ore,  valued  at  650/., 
were  exported,  against  an  import  the  year  before  of  173 
tons  of  the  former  and  6  tons  of  the  latter.  From  Tasmania, 
1,561  tons  of  tin,  valued  at  139,364/.,  were  exported  during  the 
first  half  of  1891,  the  total  for  1890  having  been  3,209  tons, 
valued  at  296,368/.  In  Western  Australia  the  Gveenbushes 
field  has  prospered  steadily,  but  very  few  areas  are  now 
being  worked. 

Great  Britain  obtains  most  of  her  tin,  apart  from  Cornwall, 
from  Australasia  and  the  Straits  ;  the  former  contributed, 
in  1890,  to  the  value  of  569,264/.  The  price  at  the  com- 
mencement of  this  year  was  90/.  10s.  per  ton  in  London : 
in  1884  it  was  as  low  as  72/.,  and  in  1887  as  high  as  168/. 
During  the  first  seven  months  of  1892,  Great  Britain  sent 
tin  to  the  United  States  to  the  value  of  2,255,00C/.,  as 
against  2,622,000/.  in  a  like  period  of  1890. 

Mercury. 

Queensland  produced  a  certain  amount  of  mercury  from 
cinnabar  in  1891,  but  operations  were  suspended  owing  to 
the  low  price. 

Silcer. 

In  1891,  only  873  tons  of  ore  were  raised  in  Queenslandj 
valued  at  21,879/.,  as  against  1,913  tons  in  1890.  This  is 
laro-elv  due  to  the  closing  of  the  Mouutalbion  works.  Frocx 
Victoria,  13  tons  of  ore,  valued  at   130/.,  and   10  tons  of 
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silver  and  lead,  worth  80/.,  were  exported  in  1891.  In 
Tasmania,  119,000  acres  were  leased  and  applied  for  up  to 
the  30th  June  1891  for  silver  ore,  and  the  Zecham  and 
Dundas  are  said  to  he  of  vast  extent  and  richness.  But 
time  will  be  required  for  development,  owing  to  the  wild 
character  of  the  country.  In  New  Zealand,  silver  mining 
is  jearly  attracting  more  attention,  hut  no  correct  statistics 
are  yet  available. 

Copper. 

This  industry  is  said  to  be  at  a  standstill  in  the  Cloncurry 
district  of  Queensland,  owing  to  the  stagnant  state  of  the 
market  and  the  want  of  cheap  transit  to  port.  In  A'ictoria 
only  60  Ions,  valued  at  216/.,  were  raised  in  1891. 

Coal. 

In  1801,  Victoria  produced  22,834  tons  of  coal,  worth 
19,731/.,  and  6,322  tons  of  lignite,  worth  1,673/.  The 
import  during  the  same  period  amounted  to  732,185  tons. 
It  seems  very  doubtful  whether  Victoria  will  be  able  to 
meet  her  own  coal  requirements.  Victorian  coal  costs 
19*.  per  ton,  against  14s.  5d.  for  imported  Newcastle  coal, 
yet  during  the  first  seven  months  of  1892  the  railway 
depaitment  used  about  12,000  tons  of  the  former,  amounting 
to  a  Government  subsidy  of  4s.  7d.  per  ton  in  favour  of  the 
local  industry.  Tasmanian  coal  is  of  excellent  quality  ;  the 
output  in  1890  was  50,519  tons,  worth  43,407/.  Anthracite 
is  also  found.  Recent  discoveries  have  been  made  in 
AVestern  Australia,  and  the  scams  are  said  to  be  good 
enough  to  encourage  future  explorations.  The  coal  is 
clean,  solid,  breaks  without  forming  much  dust,  is  suitable 
for  furnaces  with  a  sharp  draught,  and  gives  but  little  ash 


and  smoke ;  it  is  useless  for  gas-making.  Owing  to  the 
strike  of  1890  the  output  of  coal  in  Queensland  rose  to 
338,344  tons,  but  in  1891  it  receded  to  271,702  tons.  In 
New  Zealand  there  were  123  mines  in  1890  ;  110,9»9  tonf, 
worth  102,166/.,  were  imported  and  76,383  tons,  worth 
74,928/.,  exported.  Nearly  all  the  imported  coal  (100,421 
tons)  was  from  New  South  Wales.  Of  the  exported  coal 
42,984  tons  were  sent  to  the  United  Kingdom. 

Kerosene  Shale. 

In  New  Zealand  boring  for  oil  was  carried  on  as  far  back 
as  20  years,  when,  it  is  stated,  about  50  gallons  a  week  was 
got  for  a  shori  time.  An  English  company  has  recently  com- 
menced operations  at  New  Plymouth.  The  difficulty  is  to 
prevent  loss  by  permeating  the  loose,  unformed  ground. 

Kauri  Gum. 

In  New  Zealand  14,957  tons  of  the  gum,  worth  708,133/., 
were  exported  in  1890  and  1891.  It  is  an  industry  which 
demands  no  capital  on  the  part  of  the  collector. 

— N.  H.  J.  M. 

MixERAL  Products  of  New  South  Wales. 
U.S.  Consular  Rep.,  No.  149,  February  1893,  163—185, 
Notwithstanding  the  fact  that  many  mines  are  standing 
idle  from  ignorance  of  proper  methods  of  treating  the  ores, 
the  mining  industries  have  made  considerable  ])rogress 
during  the  past  jear.  Were  the  difficulties  as  regards 
refractory  ores,  iSic.  overcome  the  output  might  become 
enormous.  The  following  table  shows  the  production  of 
minerals  and  their  value  in  1890 — 1891. 


1890. 


Quantity. 


Value. 


Qu?.ntity. 


Value. 


Alumite Tons 

Antimony „ 

Bismuth „ 

Coal , 

Cobalt 

Coke 

Copper „ 

i"ire  Clay „ 

•Gold Oz. 

'Grindstones Number 

•Iron  (from  old  iron) Tons 

Lead,  pig „ 

Lime „ 

Limestone  flux „ 

'.Manganese ,, 

Marble Packages 

Jron  oxide  and  pig  iron Tons 

Shale 

sSilver ,. 

sBilver  lead  and  ores „ 

Slates Number 

Stone  :  building Tons 

„         ballast „ 

Nahle  opal Lb. 

Tin Tons 

Zinc  spelter 

Sundry  minerals 

Total 


200 
1,026 
21 
3,030,876-48 


£,  s.  d. 

.3,000  0    0 

20,240  8    6 

306  0    0 

1,279,088  19    5 


31,097  !         41,147    3    7 

3,715-9  I       173,311    0    0 


460,281  16    2 


3,413-44  39,948  12    2 

126  1,587    0    0 


41,436-8 


455-3 
.56,010 
496,552-2 
131,039-65 


195 
3,668-75 
210-45 
973 


41,989    5    9 


884  0  0 

101,103  7  5 

»5,410  0  0 

2,667,144  0  0 


15,600  0  0 

329,841  0  0 

2,378  0  0 

7,252  0  0 


5.283,840  13    1 


704 

£ 

1,888 

».    d. 
0    0 

014-85 

22,057 

0    0 

0-4 

500 

0    0 

4,037,929-3 

1,742,795  12    6 

1-15 

470 

0    0 

30,310-35 

34,473 

5  10 

4,525-53 

205,093 

0    0 

16-8 

55 

0    0 

153,335-62 

558,305  12    3 

471 

311 

0    0 

4,125-81 

36,101 

0    3 

190-65 

2,025 

0    0 

410 

958 

0    0 

74,057 

65,357 

6    2 

138-2 

340 

0    0 

635 

2.577 

0    0 

288-75 

434 

0    0 

40,349 

78,160 

0    0 

V23,59O-05 

134,850 

0    0 

147,779-7 

3,484,739 

0    0 

31,-231 

351 

0    0 

4,735 

5,205 

0    0 

619 

713 

0    0 

3,144-52 

271,412 

0    0 

218-6 

2,622 

0    0 

788-95 

3,217 

0    0 

•• 

6,655,009  17    0 
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Anlinmnif. — Some  lodes  of  ore  were  found  about  300 
miles  north  of  Sydney,  and  1,.',80  tons  were  won  .00  miles 
fiirflier  south,  hut  tlio  market  vuUie  was  too  low  to  give 
satisfactory  results. 

/^/»wm//i.— Twenty-eifiht  assays  were  made  for  bismuth 
from  various  places,  yielding  from  1  ■  l.j  to  2.'i  per  cent,  of 
metal. 


<?oa/.— Coal  was  first  discovered  at  Port  Stevens  in  1790 
andiwas  exported  for  the  tirst  time  in  IKOO.  In  1«_'C  a  com- 
pany was  forme.l,  which  operated  for  18  years  with  an 
average  annual  output  of  18,000  tons.  Subsequently  other 
eompanies  were  forme.I,  and,  from  67,600  tons  in  1807,  the 
output  rose  to  4,037,&2«.i  tons  in  1891.  The  coal  districts 
now  cover  an  area  of  about  24,000  square  miles ;  those  in 


W.atur. 

Hydrocarbons. 

Volatile. 

Fixed. 

Ash. 

Xorlhern 

Southern 

Western 

2-4.5 
1-.55 
2-(;7 

35-51 
24-11 
28-99 

54-29 
.5S-1.3 

0-S 
lo-dl 
9-73 

Suljilmr. 


Averajtf 
S-pec-ilio 
firavity. 


.\vf;nigc  Yield 
of  Coke. 


l.-J 

l-:i; 

1-.35 


61-14 
73-88 
C7-9 


the  north  are  worked  chiefly  by  shafts,  those  of  the  south 
by  tunnels,  except  at  Helensburg,  where  there  is  a  shaft 
1,150  feet  deep.  The  percentage  composition  of  the  coal 
from  the  three  districts  is  as  above. 

As  regards  the  inter-colonial  trade,  the  total  has  increased 
from  1,039,704  tons  in  1S88  to  l,51'.l,976  tonn  in  IHU. 
The  demand  for  Oceania  ha?  increased,  as  has  also  the 
trade  with  all  continental  American  countries  except  the 
United  States,  due  to  the  large  importation  of  Japanese 
coal.  New  South  Wales  has  also  to  contend  against  Ilritish 
competition  for  80(),00(t  tons  consumed  by  the  t^ast  Indies 
and  the  Pacific  seaboard  of  America.  Alter  deducting 
200,000  tons  of  the  best  Welsh  coal,  used  for  war  vessels, 
there  remains  still  600,000  tons  for  which  the  colonj^  could 
compete  but  for  the  dithculty  of  the  return  freight.  Coal 
formations  extend  all  over  the  country,  and  comparatively 
little  has  been  extracted. 

Kerosene  Shale. — The  colony  exported  34,052  tons, 
worth  101,288/.,  in  1891,  whilst  the  total  production 
amounted  to  40,349  tons,  as  against  56,010  tons  in  1890. 
The  quality  varies  materially  in  different  parts,  the  best 
being  used  for  gas-making  and  the  rest  for  oil.  Sec.  This 
is  made  by  heating  25  cwt.  in  a  retort  (the  gas  being 
collected)  and  draining  off  tlie  oil  into  stills  to  be  freed 
from  other  volatile  matter,  after  -which  it  is  purified  by 
means  of  chemicals.  A  good  lubricant,  a  clear  wax, 
suitable  for  candle?,  and  other  valuable  products  are 
obtiiined.  Nearly  2,000,000  gallons  of  oil  are  imported 
annually  from  the  United  States,  and,  owing  to  the  low 
l)rice,  proves  a  formidable  competitor  to  to  the  native 
manufacturer. 

Chrome. — Deposits  of  chrome  have  been  discovered  350 
miles  north  of  Syduey,  one  buneh  being  calculated  to  yield 
52  tons  of  ore  for  every  foot  of  sinking,  and  another  172 
tons.  !■•;  contaius  39-7  to  55-27  per  cent,  of  chromium 
oxide.  If  iron  and  steel  works  should  be  established,  the 
deposits  could  be  profitably  exported  for  the  manufacture 
of  chrome  steel. 

Copper. — In  1891,  3,860  tons  of  copper  in  ingots,  worth 
191,878/.,  and  665  tons  in  ore  and  regulus,  worth  13,21.j/., 
was  exported.  The  great  Cobar  Mine,  which  employs  500 
people,  aud  the  plant  of  which  is  worth  85,000/.,  has  been 
idle  throughout  1891,  owing  to  the  low  price  of  copper. 

Gold. — The  output,  which  was  425,129  oz.  in  1872,  fell 
to  87,503  oz.  in  1888,  but  has  steadily  increased  since  to 
153,356  oz,  in  1891. 

Iron. — No  iron  is  made  from  ore  at  present,  although 
attempts  have  been  made  to  form  a  company  to  work  the  very 
rich  irondeposits  of  the  south.  It  is  estimated  that  2,872,000 
tons  of  brown  hematite  (with  48-4  per  cent,  of  metal)  is  in 
sight  in  the  Miltagong  district,  and  within  40  to  100  miles 
by  rail  further  deposits  are  roughly  set  down  at  4,000,000 
tons.  In  the  Wallerawang  district  the  total  deposits 
available  for  melting  amount  to  about  2,480,000  'oas. 


Mcrcuri/. — A  deposit  of  cineabar  was  found,  in  1891, 
near  Bengera,  but  the  amount  is  too  small  to  pay  working' 
expenses,  unless  it  could  be  concentrated  by  some  cheap 
process. 

Precious  Stones. — Diamonds  to  the  extent  of  1,200  carats 
have  been  won  at  Tingha  and  at  Inverell,  and  about  25,000 
carats  of  etneralds  have  been  raised  in  the  New  England 
district.  Little  progress  has  been  made  at  the  opal  mines 
of  the  Wilcanta  division,  owing  to  the  scarcity  of  water. 

Silver  and  Lead. — Although  the  export  of  silver  and 
lead  was  largest  in  1891,  the  output  would  be  more  increased 
by  a  thorough  knowledge  of  the  best  processes  for  treating 
every  variety  of  ore.  In  the  Brocken  Hill  and  in  the 
Silverton  district  471,101  tons  of  ore,  worth  3,96J,677/.  was 
raised  in  the  year. 

Tin.  -The  alluvial  deposits  of  the  oiler  fiells  are  largely 
exhausted,  and  no  new  discoveries  have  been  tested.  In 
1891  the  output  was  less  than  in  any  year  since  1872.  The 
export  f(,r  1891  was  2,941  tons  of  ingots  and  '203  tons  of 
ore,  as  against  .3,409  tons  of  ingots  and  259  tons  of  ore  in 
1890. 

Wolframite. — Assays  of  this  mineral  were  made  last  year, 
but  as  yet  no  permanent  deposit  has  been  found. 

Zinc.—  '/Anc  assayed  in  1S91  was  from  Emmaville,  from 
Bungarra,  and  from  Inverell,  and  gave,  respectively,  17-62, 
9-72,  aid  2-71  per  cent.  <  f  zinc,  with  20  oz.  2 'dvt.  and 
21  grains,  25  oz.  5  dwt.  and  5  grains,  and  80  oz.  16  grains 
of  silver  per  ton. — N.  H.  J.  M. 


GENERAL   TRADE  NOTES. 

Ikox  Ores  ix  Great  Britain. 

"  Bulletin  of  British  Iron  Trade  Association  "  through 
"  Enyineeriiiy  and  Mining  Journal." 

The  most  recent  returns  show  that  the  iron  trade  of 
Great  Britain  is  increasingly  dependent  on  imports  of  iroa 
ore  for  the  supply  of  the  blast  furnaces  of  the  principal 
districts,  and  the  north  of  England  and  Scotland  are 
increasingly  competing  with  South  Wales  for  the  produce 
of  the  mines  of  Bilbao  aud  the  south  of  Spain.  The 
imports  of  iron  ores  into  Great  Britain  for  the  first  eii^ht 
months  of  1893  were  2,968,000  tons,  as  compared  with 
2,538,000  for  the  corresponding  period  of  1S92.  The  iron 
ore  import  trade,  however,  like  the  home  trade,  has  been 
specially  subject  to  adverse  influences  during  the  current 
year.  Ad\ices  from  Cardiff  show  that  owin"  to  the 
restrictive  quarantine  regulations  at  present  in  force  in  the 
south  of  Spain,  and  to  the  absence  of  general  demand  at 
current  prices,  the  import  of  iron  ores  from  the  south  of 
Spain  has  almost  stopped.     The  imports  from  Bilbao  are^. 


960 


THE  JOUKNAIi  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTET.       [Nov.  30.  i893. 


however,  continued  on  a  large  scale,  and  the  improvements 
that  have  recenth"  been  made  in  the  harbour  and  in  the 
navigation  of  the  Nervion  River,  have  facilitated  the 
despatch  of  cargoes  to  a  considerable  extent.  One  of  the 
most  interesting  recent  events  in  connection  with  the 
development  of  the  ores  of  Spain  is  the  acquisition  by  the 
firm  of  W.  Baird  &  Co.,  of  the  Gartsherrie  Works  in  Scotland, 
of  the  Pedrosa  !Mines,  near  ^Seville,  whence  ores  will  be 
shipped  by  the  Guadalquiver  Eiver.  One  of  the  remarkable 
features  of  the  recent  course  of  the  iron  ore  industry  has 
been  the;  increase  of  imports.  A  full  detailed  statement 
shows  that  in  1880  the  total  consumption  of  iron  ores  in 
Great  Britain  was  20,660,000  tons,  cf  which  the  imported 
ores  were  2,634,000  tons,  or  12-7  per  cent.,  while  in  1802 
the  total  was  1.5,091,000  tons,  the  amount  of  foreign  ores 
being  3,778,000  tons,  or  25  "2  per  cent.  The  percentage  of 
foreign  ores  used  to  the  total  consumption  tor  13  years 
past  is  shown  in  the  following  table  : — 

18S0 12-7 

ISSI vir, 

1882 l;V4 

1883 15-4 

1381 144 

1885 15-4 

1886  hV'J 

1887 223 

1SS8 lyij 

1S89 21  7 

18i)J 2  to 

1891 1S)!I 

18!t2 252 

In  1892,  as  compared  witli  1880,  12  j-ears  before,  there 
was  a  falling  off  in  home  production  of  nearly  7,000,000 
tons,  and  a  falling  off  in  total  consumption  to  the  extent 
of  over  5,000,000  tons.  The  percentage  of  our  total  con- 
sumption imported  from  other  countries  was  larger  in  1892 
than  in  any  previous  year,  and  was  fully  5  per  cent,  above 
that  of  the  year  1891,  when  the  importation  of  ores  fell  off 
very  considerably,  in  comparison  with  either  of  the  four 
previous  years. 

The  decline  in  the  production  of  iron  ores  at  home  has 
not  beeu  special  to  any  particular  locality,  but  has  been 
distributed  over  nearly  the  whole  of  them.  The  largest 
amount  of  decrease  has  taken  place  in  Cleveland  and 
.Scotland,  which  for  a  few  years  past  have  been  using 
increasing  quantities  of  iron  ore,  until  now  they  produce 
over  20  per  cent,  of  their  make  of  pig  from  ores  brought 
from  other  countries  or  districts.  The  present  condition  of 
the  home  iron  ore  industry  appears  to  be  extremely 
unsatisfactory.  Very  few  mines  are  yielding  profits,  and 
many  of  them  are  carrying  on  operations  with  more  or  less 
considerable  loss.  This  result  is  largely  due  to  the  increased 
cost  of  labour,  as  compared  with  the  level  of  four  years  ago, 
but  it  is  also  to  some  extent  affected  by  the  falling  off  in 
the  production  of  pig  iron. 

EcSSIA2s    PETROLErjl    PRODUCTION. 

The  Russian  Novoe  Vremija  devotes  an  article  to  the 
subject  of  petroleum  production  in  Eusaia.  It  seeks  to 
prove  that  this  branch  of  industry  has  not  progressed 
properly,  that  sufficient  benefit  is  not  reaped  from  the 
extraction  of  the  product,  the  quantity  of  petroleum  pro- 
duced being  in  disproportion  with  the  quantity  of  naphtha 
used.  It  shows  that  in  four  years  the  extraction  of. naphtha 
and  the  production  of  petroleum  at  Baku  has  been  as 
follows : — 

Extraction  of  naphtha,  1889,  205,000,000  pouds ;  1890, 
239,000,000  pouds;  1891,  288,000,000  pcuds  ;  and  1892, 
298,000,000  pouds. 

Production  of  petroleum,  1889,  61,100,000  pouds  ;  1890, 
67,300,000  pouds;  1891,  74,000,000  pouds;  and  1892, 
78,700,000  pouds. 

From  these  figures  it  appears  that  petroleum  constituted 
in  1889,  29-8  percent,  of  the  quantity  of  naphtha  extracted; 
in  1890,  28  percent.  ;  in  1891,  25*  7  per  cent. ;  and  in  1892, 
26-4  per  cent. 

With  respect  to  the  small  proportion  of  petroleum 
extracted  from  the  raw  material,  this  results  from  the  very 


nature  of  the  Caucasian  naphtha.  Experiments  made  12 
years  ago  proved  that,  whilst  American  naphtha  gave 
7.5  per  cent,  of  material  capable  of  use  for  purposes  of 
lighting,  Russian  only  yielded  30  per  cent.,  at  least,  such 
as  is  used  for  petroleum  lamps. — Board  of  Trade  Journal. 

MiXERAL    PkODVCTION    OF    OxTARIO. 

The  Toronto  ^fpnetary  Times  for  the  29th  September 
contains  the  following  particulars  of  the  mineral  production 
of  the  province  of  Ontario  for  the  year  ended  the  31st 
October  1892,  extracted  from  the  second  report  cf  the 
Ontario  Bureau  of  ^Slines. 

Two-thirds  or  more  of  the  cement  made  in  Ontario  is  the 
product  of  natural  roik,  but  Portland  cement  was  begun 
to  be  made  in  1601,  when  2,033  barrels  were  made,  valued 
at  2-50  dols.  per  barrel.  This  year  the  natural  rock  output 
is  7,977  barrels  greater  than  in  1891. 

Gypsum  mining  in  the  province  shows  only  72  per  cent,  of 
the  output  of  1891,  being  3,870  tons,  valued  at  14,100  dols. ; 
but  alabastine  and  plastico  manufacture  is  considerably 
increased. 

Owing  to  the  low  prices  at  which  Florida  phosphate  of 
lime  sold  in  European  markets  during  1892,  the  output  of 
apatite  in  Ontario  last  year  was  extremely  small.  Only 
three  mines  were  worked,  and  these  to  much  less  than  full 
capacity,  the  total  product  being  2,381  tons,  valued  at 
23,810  dols.  In  the  years  1881  to  1885  inclusive  the  ship- 
ment of  Canadian  phosphate  to  Great  Britain  and  Germany 
were  15,000,  17,000,  18,000,  22,000,  and  24,000  tons  respec- 
tively. 

Only  one  Ontario  mica  mine  was  worked  last  year.  Its 
output  was  7  tons,  valued  at  1,500  dols. 

According  to  a  report  made  by  the  secretary  of  the  Salt 
Association,  Mr.  John  Ransford,  the  quantity  of  salt 
made  in  the  province  in  twelve  months  ended  with  October 
last  was  43,3 S7  tons,  valued  at  162,700  dols. 

On  the  subject  of  nickel,  copper,  and  cobalt,  the  report 
has  this  to  say  :  The  quantity  of  ore  ra'sed  last  year  was 
72,349  tons,  and  the  quantity  sraelted  61,924.  Three  of  the 
four  companies  operating  have  erected  Bessemerising  plants, 
employed  to  enrich  the  matte,  but  only  a  portion  of  the 
matte  is  treated  by  this  process.  The  quantit}-  of  ordinary 
matte  produced  at  all  the  furnaces  was  6.278  tons,  and  of 
Bessemerised  matte  1,8S0  tons.  The  estimated  metal 
contents  of  these  mattes  and  their  value  at  the  works  is 
thus  given  : — Nickel,  2,082  tons,  value  590,902  dols. ;  copper, 
1,936  tons,  value  232,135  dols. ;  cobalt,  8^  tons,  value 
3,713  dols.  The  value  of  the  metal  contents  was  thus 
826,750  dols.  ;  nickel  being  14*2  cents  per  pound,  copper 
120  dols.  per  ton,  cobalt  437  dols.  per  ton.  London  quota- 
tions for  nickel  ruled  steadily  at  42  cents  per  pound  and 
Xew  York  48  to  52  cents. — Ibid. 

Chlorixe. 

According  to  a  report  by  Hasenclever  in  Die  Chemische 
Indu.'iirie  researches  have  been  made  in  two  works  in 
England  with  the  object  of  obtaining  chlorine  from 
common  salt  and  nitric  acid.  Mond's  process,  which  has 
already  been  described  in  these  columns,  should  at  the 
end  of  this  year  be  producing  regularly  five  tons  of  bleach 
per  day. 

In  the  Rhenania  Works  at  Rheinau,  near  Mannheim, 
chlorine  is  manufactured  as  a  commercial  product,  the 
process  being  patented  in  Germany.  The  chlorine  gas  is 
liquefied  by  subjecting  it  to  a  pressure  of  50  atmospheres, 
and  is  stored  in  this  state  in  strong  cast-iron  vessels  holding 
about  60  kilos,  each.  In  this  form  it  is  sent  into  the 
market.  The  chlorine  can  be  taken  from  these  "  bombs  " 
in  either  the  fluid  or  gaseous  state,  suitable  valves  being 
provided  for  this  purpose.  It  is  applied  to  a  great 
variety  of  purposes,  and  especially  for  bleaching  textile 
fabrics. 

Many  chemical  works  are  also  endeavouring  to  find 
suitable  methods  for  producing  chlorine  by  electrolysis. 
The  Gesellschaft  Elektron  already  places  upon  the  market 
more    than   a  thousand  tons  of   bleaching  powder  yearly. 
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which  is  obtained  by  the  electrolytic  decomposition  of 
chloride  of  potas.siiirn.  Furtlicr,  an  association  under  the 
technical  {guidance  of  the  Alij^cnieinin  Klecktricitiils- 
<Jesellschaft,  of  Berlin,  conducted  a  lonpf  series  of 
researchcJ",  in  a  large  soda  and  hleachinfT  powder  faetorj-, 
on  the  electrolytic  decomposition  of  common  salt.  The 
raanufaeliiriiiir  process,  it  was  said,  was  worked  at  tirst  in 
Jlittert'eld,  near  Halle. 

All  these  attempts  nienance  the  bleaching?  powder  works 
•far  more  than  the  sola  works,  because  from  100  tons  of 
common  salt  more  than  douhle  as  much  bleachin<]f  powder 
as  soda  is  prepared.  Tiie  \early  pri)duetion  of  soda  in 
Europe  is  about  live  or  six  times  as  great  as  the  (juantity 
of  hletchiiij;  powder  produced,  and  the  s.ile  of  the  Ijtter 
is  more  limited. 

In  Germany,  tlie  preparation  of  bleaching  powder  from 
Stassfurt  cliloride  of  ni;ignesium  by  the  electrolytic  method 
lias  changed  to  an  important  degree  the  position  of  the 
market.  As  the  following  table  indicates,  there  is  now 
more  bleaching  powder  exported  than  imported,  and  it 
jippears  ver^'  probable  that  when  the  newly  projected 
eluctrohtic  installations  are  at  work,  the  paper-maker  will 
soon  have  cheaper  bleaching  ageiits. 

Gkrmax  Imports  and  E.vpokts  of  Blkaciiixcs 

POWDEK. 


Year. 


Imports 


E.\ports. 


Import 
Balance. 


Export 
Balance. 


18S-2 

Tons. 
5,817 

Tons. 
377 

5,4  to 

1883 

5,127 

t!71 

4,450 

1884 

e,339 

838 

5,441 

1883 

6,179 

432 

5,747 

ISSG 

5,630 

300 

5.330 

1SS7 

3,450 

4V5 

2,975 

1888 

5,257 

745 

4,512 

1889 

4,716 

807 

3,907 

1890 

6,647 

552 

0,095 

1891 

3,4.30 

l,.35fi 

2,074 

1892 

2,943 

3,539 

626 

Tons. 
602,769 

252,260 

Tons. 
567,86;i 

278,528 

Tons. 
519,563 

.\mmonia  method 

30i,897 

855,029 

816,391 

824,480 

Soda. 

Soda  is  also  now  being  prepared  by  the  electrolytic 
method,  and  especially  threatens  to  completely  abolish 
the  Le  Blanc  process.  The  following  table  shows  very 
clearly  how  this  latter  process  is  yielding  to  the  cheaper 
ammonia  soda. 

During  the  past  few  years  the  following  quantities  of 
common  salt  were  decomposed  for  the  production  of 
.soda  : — 


In  Great  Britain  there  are  now  eight  ammonia  soda 
works  producing  j'early  about  200,000  tons.  The  sale  of 
soda  in  Germany  has  diminished  in  consequence  of  general 
bad  trade.  Its  price  also  has  gone  down.  The  steady 
advance  of  the  newer  methods  gives  trouble  to  manufac- 
turers, especially  those  employing  Le  Blanc's  process,  and 
it  is  because  of  this  aspect  of  the  present  state  of  things 


that  Chance's  process  for  the  recovery  of  sulphur  from 
"soda'waste"  lias  not  been  universally  adopted.  According, 
up  till  now,  :).5,00o  tons  of  pure  marketahle  sulphur  are 
recovered  in  Knglaml  ;  some  thousands  of  tons  at  St. 
Cobain,  in  France;  and  about  1,.500  tons  in  firugcban,  in 
Austria.  In  (Jermany,  Chance's  process  has  not  been 
realised  as  a  mainifacturing  operation  on  a  commercial 
scale. —  Clifinicdl  Triule  Jniriial. 


I.ndiax  P.n-KR  Mii.i.s. 

According  to  a  statement  published  by  the  Government 
of  India  there  are  nine  paper  mills— four  in  the  Bombay 
Presidency,  three  in  Bengal,  one  at  Lucknow,  and  one  at 
Gwalior.  (Jf  the  nine,  three  are  private  concerns  (in  the 
Bombay  Presidency)  ;  the  others  have  anaggn-gate  nominal 
capital  of  Kx.  49'_','200.  The  fibrous  materials  used  for 
making  paper  are  chiefly  rags,  babui,  and  moonj  grasses, 
rice,  straw,  jute  and  hemp  cuttings,  and  old  jute  bags  and 
cloth.  The  (piality  of  the  i)apers  made  has  much  improved 
in  recent  years,  and  the^-  have  a  large  and  increasing  sale. 
Most  of  the  white  and  blue  foolscap  and  much  of  the  note 
paper  and  envelopes  used  in  the  Government  offices  is  now 
obtained  from  the  Indian  mills  The  total  quantity  of 
paper  made  in  1892  was  about  26',  million  lb.  ;  10  years 
ago  it  was  about  Tj  million  lb.  The  number  of  per.sons 
employed  is  2,4  Cj. 

There  are  a  number  of  small  paper  works  for  the  manu- 
facture of  what  is  known  as  country  paper,  scattered  through 
most  provinces,  but  of  these  petty  industries  no  account  can 
be  taken  in  the  return. — Board  of  Trade  Journal. 

Magxesite  as  a  Kefractory  Material. 

^Yithin  the  last  10  jears  there  has  been  a  notable  demand 
for  the  mineral  magnesite,  or  carbonate  of  magnesium,  and 
recently  this  has  increased  very  rapidly-.  Magnesite  is  used 
chiefly  in  the  manufacture  of  refractory  brijk  and  for  the 
preparation  of  hearths  for  basic  furnac:es.  For  the  latter 
purpose  it  is  superior  in  man}'  respects  to  dolomite,  which 
is  the  material  commonly  employed,  and  it  is  only  the  high 
cost  of  the  mineral  that  prevents  its  general  introduction 
into  furnace  construction. 

The  chief  sources  of  magnesite  at  the  present  time  are 
the  Austrian  province  of  .St}  ria,  the  island  of  Fuboea  in 
Greece,  and  Frankenstein  in  Prussian  Silesia,  the  first 
mentioned  being  the  most  important.  In  1892  the  shipment 
from  the  Veichstbal,  Styria,  amounted  to  3,690  metric  tons 
of  crude  magnesite  and  9,02(i  tons  of  calcined  (equivalent 
to  about  18,000  tons  of  crude),  representing  a  total  pro- 
duction of  21,690  tons  of  material.  The  exports  from 
Greece,  which  include  the  total  output  of  that  country, 
were  only  2,228  tons,  having  declined  from  8,7"J4  tons  in 
1890,  probably  on  account  of  the  increasing  competition  of 
the  Stjrian  rock,  which  has  better  binding  properties  than 
the  Grecian  and  is  preferred  on  that  account.  The  Silesian 
magnesite  is  no  longer  used  for  the  manufacture  of 
brick. 

In  the  United  States  magnesite  has  been  discovered  in 
workable  deposits,  so  far  as  we  are  aware,  only  in  California, 
where  a  mine  was  opened  in  1S91,  during  svhich  year  about 
1,500  tons  of  raw  mineral  were  produced,  100  tons  being 
used  in  the  manufacture  ef  steel  on  the  Pacific  Coast. 

Large  deposits  of  magnesite  are  known  to  exist  in  Bolton 
aud  Sutton,  Broome  County,  Qu -bee,  bat  it  is  of  inferior 
quality,  being  high  in  silica  and  iron,  which  are  very 
undesirable  impurities,  dctraeti.Tg  from  the  refractoriness  of 
the  rock.  Nevertheless  a  small  percentage  of  ferric  oxide' 
as  in  the  brown  Stjrian  magnesite,  is  claimed  to  be  advan- 
tageous, givmg  it  the  property  of  fr.ltingor  setting  at  a  high 
ten.perature,  while  the  binding  qualities  of  the  purer  white 
Grecian  magnesite  are  not  so  strong.  Magnesite  should 
not,  however,  contain  more  than  3  to  5  per  cent,  silica  after 
calcination,  and  its  tenor  in  magnesia  should  not  be  less 
than  90  per  cent. 

The  total  consumption  or  calcined  magnesia  in  the  United 
States  in  1892  by  the  steel  works  was  between  900  and 
1,000  tons,  all  being  imported  from  Greece  and  Austria, 
with   the    exception   of    a   small    quantity    of    Californiau 
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mineral  used  by  the  Pacific  Rolling  Mill  Company.  The 
value  of  imported  magncsite  brick  of  the  normal  s-ize  in  New 
York  is  47*50  dels,  per  ton,  calcined  niagnesite  22  dols.  per 
ton,  and  crude  mineral  14  •74  dols.  With  the  increasing 
demand  for  the  rock  and  the  high  price  it  brings,  it  would 
pay  prospectors  to  look  for  workable  deposits. 

To  assist  prospectors  we  may  say  that  magnesite  is  a 
mineral  resembling  limestone  and  dolomite  in  its  occurrence, 
being  found  both  crystalline  and  massive.  Its  liardness  is 
3"5  to  4  "5,  and  specitic  gravity  28  to  3 '2.  Its  colour  is 
white,  yellowish,  or  greyish-white  and  brown.  Like  calcite 
and  dolomite  it  is  dissolved  with  effervescence  in  hot  acid, 
but,  unlike  the  first,  effervesces  very  slowly  or  not  at  all 
with  cold  acid,  whereby-  the  two  minerals  may  be  dis- 
tinguished. After  ignition  before  the  blowpipe,  moistened 
with  a  solution  of  cobalt  nitrate,  magnesite  turas  pink  under 
the  oxidising  flame. — Engi/ieering  and  Mining  Journal. 

The  Price  of  ALrsiiNirM. 
The  price  of  aluminium,  which  a  year  or  so  ago  declined 
to  50  cents  a  pound,  but  subsequently  rose  to  75  cents  a 
pound,  at  which  it  now  stands,  is  about  to  decline  again  to 
lower  figures  than  ever  before  reached.  The  day  is  not 
distant  when  this  interesting  and,  for  many  purposes,  valua- 
ble metal  will  be  produced  in  what  would  now  appear 
enormous  quantities,  and  at  prices  which  will  give  it  many 
new  uses.  The  Aluminum-Industrie-Actien-Gesellschaft,  of 
Xeuhausen,  in  Switzerl'nd,  states  that  the  increase  of  its 
dynamo  capacity  to  4,000  h.p.,  and  some  improvements  in  the 
processes  employed,  have  enabled  it  to  increase  largely  the 
production  of  aluminium,  and  that  the  price  from  January 
next  will  be  five  francs  per  kilo.,  or  45  cents  per  pound. 
It  must  be  remembered  that  owing  to  the  low  specific  gravity 
of  aluminium,  if  equal  bulks,  not  weights,  of  the  different 
metals  are  taken,  this  price  is  really  lower  than  that  of 
copper  as  recently  as  1890,  and  is  actually  less  than  that  of 
tin  at  the  present  time.  Such  a  reduction  in  price  is  likely 
to  be  followed  by  a  very  considerable  increase  in  the  use  of 
the  metal  for  various  purposes. — Ibid. 

Clay  Filters  for  Chemical  Work. 
A  description  of  clay  filters  made  by  the  Royal  Porcelain 
Manufactory,  Eerlin,  has  been  given  in  the  "  Journal  of  the 
Chemical  Society."  They  are  made  of  unglazed  hard-baked 
clay,  so  hard  that  steel  will  not  scratch  them,  endure  a  pressure 
of  several  atmospheres  without  breaking,  and  are  attacked 
only — and  then  but  to  a  slight  extent — by  hot  concentrated 
sulphuric  acid,  or  caustic  soda.  They  are  made  in  the  shape 
of  a  flask  with  flattened  bottoj:,  of  capacity  50  cc,  135  cc, 
and  1,000  cc.  in  the  respective  bizes,  or  as  cylinders  19  cm. 
long  of  50  cc.  capacity.  These  filter  at  the  rate  of,  roughly, 
4,900  cc,  or  8,600  cc,  29, GOO  cc,  and  5,950  cc.  of  pure 
water  per  hour,  respectively,  with  a  difference  of  pressure  of 
700 — 720  mm.  The  rate  is  not  much  less  when  a  turbid 
mixture  is  filtered  instead  of  pure  water.  The  filtration  is 
very  perfect.  From  water  containing  barium  sulphate  pre- 
cipitated in  the  cold,  or  stannous  sulphide,  perfectly  clear 
filtrates  were  obtained,  and  the  complete  washing  of  the  pre- 
jipitate  was  effected  in  from  three-fifths  to  two-fifths  of  the 
time  required  with  a  folded  filter.  From  milk  and  starch 
solution  perfectly  clear  filtrates  were  also  obtained,  but 
these  became  somewhat  turbid  on  standing.  The  filter  is 
usually  immersed  in  the  liquid  to  be  filtered,  and  connected, 
several  at  once  if  required,  with  a  laige  exhaustion  vessel, 
into  which  the  clear  filtrate  is  run.  This  vessel  is  exhausted 
by  means  of  a  water  pump  and  then  left  to  itself.  A  great 
savirg  of  the  water  used  by  the  pump  is  thus  effected,  as 
compared  with  the  ordinary  method  of  filter-pump  filtration. 
The  filters  may  be  cleaned  for  further  use  by  rubbing  with 
sand,  or,  if  this  is  not  successful,  by  dipping  in  strong  acids. 
If  they  have  been  used  for  filtering  oil,  for  which  they  are 
also  adapted,  they  may  be  cleaned  by  ignition  in  a  mutfle. — 
Ibid. 

The    Chemical  Exports   of   North    Germany  to  the 

United  States  dvrixg  1892. 

M.  Diezmaiin.      Chem.  Tnd.  1893,  16,  100—102. 

During  the  year  1892  the  valae  of  the  chemical  exports 

from  the  whole  of  Germany  to  the  United  States  reached 


the  sum  of  47,144,000  marks;  to  this  amount  West  and 
South  Germany  contributed  29  millions,  in  the  shape  cbiefl}'- 
of  tar  colours,  leaving  18  millions  distributed  over  the 
northern  and  eastern  portions  of  the  emj^ire.  From  the 
report  of  the  Berlin  Consul-General  the  latter  trade  is- 
shown  to  bs  made  up  principally  of  the  potassium  salts 
obtained  from  the  Stassfurth  deposits,  this  industry,  takers 
as  a  whole,  having  steadily  increased  in  value,  being  double 
what  it  was  10  years  ago.  The  products  included  under 
the  heading  of  "  Kainite  and  Manures "  reached  nearly 
5  million  marks,  and  potassium  chloride  was  valued  at  41 
millions,  all  coming  chiefly  from  Magdeburg,  while  potas- 
sium sulphate  (including  the  magnesium  double  salt)- 
amounted  to  1,338,000  marks,  being  worth  85  marks  per- 
ton. 

Of  other  articles,  saccharine  has  increased  in  value  from 
24,000  marks  in  1891  to  92,120  marks  in  1892,  and  asphalt 
from  Brunswick  has  also  shown  considerable  increase. 
The  total  export  trade  of  Brunswick  to  America  was 
returned  at  If  million  marks,  being  made  up  chiefly  of 
"  various  chemicals,"'  such  r.s  quinine,  cocaine,  sealing-wax, 
and  lithopure  Berlin  exported  2^  million  marks'  worth, 
made  up  of  tar-colours  and  pharmaceutical  and  photo- 
graphic chemicals.  Leipsic  exported  ly,  million  marks, 
chiefly  in  the  form  of  ethereal  oils.  From  Hamburg  and 
Bremen,  beside  the  potassium  salts,  the  exports  reached 
2^  million  marks,  made  up  of  drugs,  colours,  and  matches. 

— F.  H.  L. 

General  Meeting  of  the  Society  for  the  Protec- 
tion OF  the  Interests  of  Chemical  Industry  ix 
Germany. 

Dresden,  September  15,  1893.     Chem.  Ind.  16,  393—410. 

The  overproduction  manifested  in  all  industries  in  the 
j-ears  1887 — 1890  was  closely  followed  by  a  reaction.  The 
bad  harvest  of  1890 — 1891,  and  the  consequent  enhanced 
price  of  agricultural  produce  caused  a  deterioration  of  the 
home  consumption,  followed  by  a  considerable  increase  of 
wages.  German  capital  suff'ered  sensible  losses  in  Soutb 
America  and  Portugal ;  the  fall  in  the  value  of  silver  caused 
a  diminution  of  exports  ;  the  McKinley  tariff  for  the  first 
time  made  its  baneful  influence  felt ;  and  the  quarantine- 
regulations  necessitated  by  the  prevalence  of  cholera  in 
Germany's  principal  harbour  caused  abroad  a  marked  disin- 
clination to  place  orders  in  this  country,  and  thus  greatly 
damaged  the  export  trade.  On  the  other  hand,  the  com- 
mercial treaties  concluded  with  the  Central  European  States,, 
affording  a  guarantee  of  the  stability  of  commercial 
relations,  could  not  fail  to  stimulate  industry  in  general, 
whilst  inconsequence  of  the  abundant  harvest  of  1892  the 
value  of  grain  decreased  considerably.  Living  being  thus 
cheapened  no  great  efforts  were  made  among  the  working 
population  in  the  direction  of  obtaining  an  advance  of  wages. 
Among  other  items,  the  price  of  coal  declineel  by  7|  per  cent. 

The  position  occupied  by  chemical  industry  in  the 
year  1892  cannot  be  considered  as  unfavourable.  True, 
exports  decreased  somewhat  and  the  prices  realised  were 
in  many  instances  below  those  obtained  in  previous  years. 
But,  on  the  other  hand,  manufacturing  operations  havebeeu 
perfected  and  cheapened,  and  by  continual  application  of 
the  results  of  scientific  research  to  manufacture  new  pro- 
dacts  have  been  turned  out  and  profitable  fields  opened  up. 
The  McKinle}-  Bill  left  the  position  of  chemicals  practically 
unchanged,  whilst  the  prevalence  of  cholera  only  stimulated 
the  consumption  of  drugs  and  disinfectants. 

The  official  returns  of  the  imports  and  exports  of  Ger- 
many in  the  years  1891  and  1892  are  revealed  in  the 
following  table  :  — 


1S92. 


1891. 


Tons.    I         S.  Tons. 

Turnover ^  l,972,e86     27,620,400     2,061,802 

I  i 

Imports 1,261,978     13,.318,250  '  1,293,594 

Exports \     710,708  ,  14,-302,150        768,208 


£ 
27,132,150 

13,233,500' 

13,898,6^0. 
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The  turnover  decreased  bj'  89,116  tons,  but  its  money 

value  increased  hj'  4HK,2.'j()/.  Tlio  imports  decreased  hy 
.•||,01C  tons,  and  increased  in  vahu;  by  Kl.T'iO/.  The  exports 
decreased  by  .'j7,r>()()  tons,  and  increased  in  vabn;  by 
-J0;{,50(i/.  TI  e  averaf^e  vahic  of  the  imports  amounts  to 
lO-r).5."i/.,  per  ton,  tliat  oC  the  exports  to  'JD' 12.1/.  jier  ton, 
already  indicatin<;  thai  the  irn[)orts  consist  chiefly  in  raw 
materials  and  ])artly-inaMufaetured  goods,  whilst  wholly- 
manufactured  fjoods  come  to  be  exported.  This  is  further 
evinced  l»y  a  sub-division  of  the  goods  into  raw  and 
finished  materials  : — 


1           Imports. 

1 

Export*. 

\ 

Tons.    ;        £             Tons. 
Raw  maleriiils 1 ,051,(;5 1       7,829,800      25-2,.t70 

Finished  products 210.32 1  j    5,488.450      458,2.3G 

£ 

l,5.'yi,2(l0 

12.745.9.';0 

Comi)aring  the  exports  with  last  year's,  the  quantity  has 
decreased  by  .'3,7."}2  tons,  but  the  value  increased  by 
456,830/.  This  might  lead  one  to  suppose  that  a  higher 
price  has  been  obtained  for  the  goods.  Hut  this  is  not  the 
case  ;  on  the  contrary',  most  goods  have  ilepreciated,  and  on 
the  basis  of  the  1K91  prices  they  should  have  yielded 
almost  350,000/.  more.  The  alkalis  and  acids  form  in  this 
respect  an  exception,  inasmuch  as  their  value  increased  by 
4,250/.  The  increase  of  457,000/.  in  the  value  of  the 
exports  must  be  due  to  the  fact  that  the  manufacture  of 
goods  of  lower  value  has  been  given  up  in  favour  of  those 
of  higher  value.  The  first  table  shows  clearly  that  not 
only  was  chemical  industry  enabled  to  pay  for  an  increase 
of  imports  of  551,070  tons,  but  to  obtain  from  abroad  a 
balance  of  983,900/. 

The  number  of  works  engaged  in  the  manufacture  of 
chemicals  rose  from  5,273  in  the  previous  year  to  5,393, 
with  employment  for  102,101  workmen.  The  wages  and 
salaries  paid  amounted  to  4,490,683/.  The  number  of  those 
insured  was  103,020,  averaging  an  income  of  43"  59/.  per 
year.  Compared  with  last  j'ear's  returns,  this  shows  a  rise 
of  wages  of  about  4:|  per  cent. 

The  balance  sheets  of  89  companies  may  give  an  idea 
of  the  profits  of  chemical  industry.  These  companies 
declared  on  an  average  1 1  ■  92  per  cent,  (last  year  11-29  per 
cent.)  on  a  paid  up  capital  of  10,761,662/.  The  average  is 
made  up  in  the  following  way  :  — 


Companies. 


Percentage  of 
Total  ]N^umber. 


Dividend  paid. 


23 

25 -84 

None 

1 

1-12 

Up  to  2i  per  cent. 

10 

11-24 

21-5 

12 

13-48 

5— 7i 

19 

21-35 

71-10       „ 

11 

12 -.36 

110—15 

14 

11-61 

Above  15       „ 

Alkali  and  acid  works  paid  during  last  year  6  •  38  per 
cent.,  of  which  amount  a  larger  share  falls  upon  the  soda 
industry  and  a  lesser  amount  on  the  potash  industry.  The 
advantage  in  favour  of  the  former  industry  is  due  to  the 
action  of  the  alkali  syndicate,  in  keeping  the  output  in 
proportion  to  the  demand.  The  moderate  returns  show  the 
difficulty  of  further  reducing  the  price  of  these  products. 
The  production  of  soda  had  to  be  reduced  in  the  course  of 
last  year,  and  the  outlook  for  the  future  is  not  particularly 
bright  since  extensions  and  new  plants  for  the  elcctrolijtic 
production  of  caustic  soda  and  bleaching  powder  from  salt, 
are  sure  to  still  further  limit  the  output  of  the  old  works. 
The  new  method  may  admit  of  the  production  of  twice  as 
much  bleaching  powder  as  ash,  and  since  the  market  for  the 
former  is  comparatively  speaking  limited  (Germany  pro- 
duces 25,000  tons  of  bleaching  powder  against  200,000  tons 


cf  ash)  it  is  likely  to  suffer  first  from  the  competition.     In 

view  of  this  it  is  very  doubtful  whether  it  will  be  possible  to 
further  maintain  the  soda  syndicate. 

The  exjmrt  of  ask  fell  from  35,3.30  tons  to  34,579  tons, 
that  of  so(la-cri/sfaln  from  7,875  to  3,838  tonn. 

Caiisdr  sola  vx[K)ns  showe<l  an  increase  from  3,190  to 
5,HI9  tons,  whilst  hlmrhimj  j,i,icd(r  rose  from  J, 350  to 
3,509  tons.  Sulphuric  acid  was  flat  an<l  is  likely  to  remain 
so  since  the  extensive  [>lant  for  the  utilisation  of  the  gases 
from  roasting  blende  are  nearing  completion,  in  Germany 
as  well  as  in  Helgiiim. 

The  position  of  the  potash  industry  is  less  satisfactory. 
The  Kainite  production  increased  from  472,250  tons  to 
548,445  tons,  but  the  other  potiish  salts  fell  back  from 
898,993  to  802,030  tons. 

('hloratc  of  potash  was  very  much  io  request  and  occa- 
sionally scarce  owing  to  increascfl  demand  in  llussia  for 
the  manufacture  of  explosives.  There  was  no  perceptible 
increa.se  in  the  make  of  electrolytic  chlorate.  Prices  rose 
40 — 50  per  cent.,  but  at  present,  business  is  quieter,  and 
prices  are  dropping.  The  consumption  of  sallpetre  has  still 
further  receded,  and  very  little  of  it  is  wanted  in  consequence 
of  the  superiority  of  .^inokeless  powder  and  the  continually 
spieading  use  of  dynamite,  roburite,  and  other  explosives. 
There  was  plenty  of  demand  for  jiotasit,  but  business  suffered 
from  the  competition  of  vinasse  cinder  and  suint  potash. 

Yellow  prussiate  of  potash  was  in  increased  demand  owing 
to  the  extensive  use  of  cyanide  of  potassium  for  the  extract 
tion  of  gold.  The  additional  competition  of  works  producing 
potassium  cyanide  from  other  sources  has  not  interfered 
in  any  way  wi'.ii  the  output  of  the  other  works. 

Permanijannte  of  potash  was  nuich  in  request  during  the 
cholera  scare.  But  increased  production  and  disappearance 
of  the  scourge  caused  accumulation  of  stocks  and  quota- 
tions dropped  almost  below  cost  of  production. 

Potassium  chromate  is  being  rapidly  replaced  by  the 
corresponding  sodium-salt,  and  there  is  much  steadiness  in 
this  industry  owing  to  the  combined  action  of  the  German 
and  English  manufacturers. 

An  improvement  has  taken  place  in  the  position  of 
photographic  materials,  fine  chemicals  and  other  techno- 
logical products.  The  average  dividends  paid  in  1892 
amounted  to  12  6  percent.  Disinfectants  and  certain  drMgr.« 
were  very  much  in  request,  but  in  many  instances  prices 
receded.     Trade  with  foreign  countries  was  satisfactory. 

Among  the  alkaloids,  quinine,  morphine,  veratrine,  and 
philocarpine  were  dearer,  whilst  there  was  a  further  drop 
in  atropine. 

Iodine  and  bromine  were  steady,  no  doubt  owing  to  the 
influence  of  conventions.  The  industry  of  organic  acids 
offers  very  little  of  a  cheering  nature.  There  was  a  further 
fall  in  oxalic  acid  owing  to  the  English  competition,  and 
the  same  statement  holds  good  for  tartaric  acid.  Smaller 
works  producing  the  latter  had  to  be  closed  and  larger  ones 
are  likely  to  follow  suit.  The  iufluence  of  the  American  com- 
petition is  becoming  perceptible  in  the  acetic  acid  industry. 

Metallic  salts  receded  somewhat  in  accord  with  the 
movement  of  the  metals,  copper  sulphate  being  an  excep- 
tion no  doubt  owing  to  the  restricted  production.  There 
is  no  change  in  the  production  of  mineral  pigments  and 
in  the  more  common  varieties  of  ultramarine,  '■  the  sale  of 
bad  English  job  lots  iuterfered  with  that  of  the  better 
German  products." 

The  manufacture  of  spirit  preparations  has  not  improved, 
the  low  import  duties  of  Germany  and  the  protective  duties 
of  other  countries  materially  interfering  with  this  industry. 
The  manufacture  of  soaps  and  perfumes  suffers  from  over- 
production, in  consequence  of  which  prices  are  very  low  and 
unremunerative.  Under  the  sheltering  influence  of  high 
protective  duties  more  and  more  new  works  are  being  daily 
erected  abroad.  The  position  of  the  manufacture  of  coal- 
tar  colours  has  greatly  improved,  the  dividends  paid  averag- 
ing 23-19  per  cent,  on  the  paid  up  capital,  against  -20-92; 
per  cent,  paid  in  the  previous  year.  The  tar  colours  offer 
an  inexhaustible  mine  to  the  inventive  faculties  of  man. 
True  the  treasures  lie  no  longer  at  the  surface  and  in 
measure  as  digging  is  carried  on  into  deeper  and  more 
remote  regions  there  is  a  proportionate  increase  of  yield. 
The   position  of   the  coal-tar  industry  is  less  satisfactory^ 
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Benzol  fell  from  Si.  to  21.  os.,  and  it  was  not  till  the  end 
of  the  year  that  a  syndicate  of  English  manufacturers 
raised  the  price  to  2/.  10.9.  Xylol  and  Toluol  were  little 
in  request,  whilst  there  was  a  further  drop  of  25  per  cent, 
in  Anthracene,  and  of  15  per  cent,  in  Naphthalene.  Brisk 
trade  was  done  in  phenol,  crescl,  tar,  &c. 

Explosives  paid  15  86  per  cent.  There  was  increased 
demand  for  nitroglycerin  preparations,  parti}-  due  to  the 
opening  up  of  the  Transvaal  market.  The  feature  of  the 
gunpowder  manufacture  consisted  in  the  production  of 
.fmnkeless  powder  from  nitroglycerin  and  nitrocellulose. 
The  output  of  blasting  materials  was  insignificant. 

The  match  industry  suffered  from  home  competition, 
from  the  powerful  Japanese  competition  in  the  east  of  Asia, 
and  from  the  increased  prices  of  potassium  chlorate  and 
phosphorus.  The  consumption  of  safety  matches  is  on  the 
increase  at  the  expense  of  matches  prepared  from  white 
phosphorus. 

Artificial  manures  paid  an  average  of  9 '85  per  cent,, 
which  is  hardly  in  excess  of  the  previous  year's  performance, 
although  the  German  output  was  unable  to  meet  the 
increased  demand.  The  output  of  Florida  phosphates 
increased  from  56,000  tons  in  1891  to  287,000  tons  in  1892  ; 
the  price  receded  continually,  accompanieii,  without  any 
tangible  reason,  by  a  material  fall  in  the  price  of  the  finished 
product.  Agricultural  chemists  nowadays  warmly  recom- 
mend the  use  of  phosphatic  manures,  and  especially  of 
water  -  soluble  phosphoric  acid,  and  the  consumption 
accordingly  increased  during  last  year  by  at  least  20  per 
cent. 

Ground  Thomas-slag,  although  in  great  demand,  is 
rendered  unremunerative  through  a  rise  of  25  per  cent,  in 
the  price  of  Thomas  slag.  According  to  railway  statistics 
568,300  tons  of  supe^pho^phate  and  267,900  tons  of  the 
Thomas-slag  powder  were  carried  in  the  year  1892 — 1893. 

The  bone-meal  and  glue  industry  sustained  a  loss  owing 
to  Russian  competition  and  the  increased  sale  of  super- 
phosphates. Many  bone-ash  works  betook  themselves  to 
the  manufacture  of  ghie,  thus  further  depressing  the  position 
of  that  industry. 

Ammonium  sulphate,  on  the  contrary,  was  very  much  in 
request,  and  notwithstanding  increased  production,  prices 
advanced  by  25  per  cent. 

In  the  course  of  the  deliberations  of  the  Society  it  tran- 
spired that  the  German  Government  are  not  likely  to  object 
to  Sunda}-  work  so  far  as  necessitated  through  immediate 
technical  necessities,  nor  to  the  24  hours'  shift  at  works 
employing  day  and  night  labour.  An  18  hours'  shift  seemed 
to  be  altogether  impracticable  in  the  opinion  of  the  meeting 
and  to  working  men  alike.  The  Society  unanimously 
declined  to  take  part  in  the  forthcoming  exhibition  at 
Antwerp.  The  committee  of  the  proposed  industrial 
exhibition  at  Berlin  is  prepared  with  a  guarantee  fund  of 
150,000/.— H.  A. 


BOARD  OF  TRADE  RETURNS. 
Summary  of  Impoets. 


Articles. 


Mouth  ending  October  31st. 


1892. 


1893. 


Metals 

Chemicals  and  dyestufis 

Oil3 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  . . . . 


£        i 

£ 

1,427,118    1 

1,973,508 

416,.392    ' 

470,759 

539,259 

579,112 

4,331,414 

4,459,104 

34,726,858    1 

1 

35,35'J,460 

SUMMABT   OF   EXPORTS. 


Articles. 


Month  ending  October  31st. 


1893. 


Metals  (other  than  machinery) 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports. 


£  £ 

2,775,161  I          2,591,244 

755,141  644,944 

2,530,601  2.399,247 


18,725,460 


18,179,792 


Imports  of  Metals  for  Moxtii  exding  31st  October. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Copper  :— 
Ore Tons 

8,676 
8,246 
2.823 

279,931 
10,2,38 
248 
11,286 
40,535 
30.975 

46,162 

3,872 

1 

9.826 

12,424 

6,472 

256,389 
8,956 
1,306 
18,796 
41,001 
44,500 

65,070 

4,888 

£ 

56,866 
181,606 
132,623 

191,605 

91,044 

3,018 

115,489 

67,502 

2,665 

133,798 

214,639 
73,873 

161,790 

£ 

50,302 
276,5S6 
292,608 

172,157 
80,7 IJ 
15,112 

162,586 

67,747 

3,875 

319,042 

260,603 
85  3i:0 

Regulus „ 

Unwrought  ....      „ 

Iron  :— 
Ore „ 

Bolt,  bar,  Ac , 

Steel,  unwrought . .      „ 

Lead,  pig  and  sheet      „ 

Pyrites , 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  B 

186,595 

Total  value  of  metals 

1 

i 

•• 

1,427,113 

1.973,508 

iMPOErs  of  Oils  foe  Month  ending  31st  October. 


Articles. 


Quantities. 


Values. 


1892. 


1893. 


1892. 


Cocoa-nut ,  Cwt.  11,891  ,  7,040 

Olive ' Tuns          1,180  I  559 

Palm Cwt.  90,343  I  94,542 

Petroleum Gall.    12,093,704   15,957,618 

Seed  Tons           2,450  j  2,366 

Train,  &c Tuns          1,856  1  1,495 

Tiurentine Cwt.           9.498!  33,991 

Other  articles  ..  Value  £         ..  .. 

Total  value  of  oils  . . 


£ 

13,967 

47,682 
91,916 
204,385 
57,351 
36,444 
10,055 
77,459 


£ 

8,650 

21,95:5 
116,212 
2.39,424 
58,100 
29,141 
35,728 
69,904 


539,259   579,112 
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IicFOBTS  OF  Chemicals  and  Dykstuffb  pob  MoNTn 

ENDING    3  1st   OtTOBEU. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 
1892.  1893. 


Alkali Cwt. 

fiark  (tanners',  tc.)    „ 

Brimstone 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambler  Tons 

Dyes  :— 
Aniline Value  £ 

Alizarin „ 

Other 

Indigo  Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  valac  of  chemicals 


5,075 
13,905 
31,388 

487 
1,538 


1,967 

24.503 

650 


9,836 
32,274 
51.a33 

535 
2,717 


2,350 
22,142 

478 


£ 

4,102 
3,538 
8,072 
14<;,765 
2,911 
32,381 

21,786 

37,039 

434 

30,114 

21,887 

9,346 

98.017 


416,392 


£ 

8,80»; 
11,865 
10,031 
130,901 
.3,173 
50,518 

2.3.735 

23,783 

1,995 

42,952 

19,201 

6,216 

131,855 


470,759 


Imports  of    Raw   Materiax   for   Non-Texttlb 

IXDUSTRIES    for    MoNTH    ENDING    31>T    OCTOBER. 


Articles. 


Quantities. 


1892.  1893. 


Values. 


1893. 


Bark,  Peruvian  . .    Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 
Arabic 

Lac,  &c „ 

Gutta-percha ....       „ 

Hides,  raw : — 
Dry „ 

VTet 

Ivory „ 

Manure : — 
Guano Tons 

Bones „ 

Nitrate  of  soda...        „ 
Phosphate  of  lime       „ 

Paraffin Cwt.   i 

Linen  rags Tons 

Eiparto , 

Pulp  of  wood , 

Eosin Cwt. 

Tallow  and  stearin     ,. 
Tar Barrels 


9,041  2,435 

280,841        292,698 

21,919  25,666 


£       !  £ 

15,932  4,621 

39,265  ;  38,917 

240,^51  '  272,571 


8,256 
5,976  I 
.3,0.33  , 

21,150 

48,254 

I 
1,061  I 

2,6.34  I 

2,870  i 

6,957  ,' 

19,400  j 

39,306  I 

519 
16,744 

19,S20  I 

58,186  I 

97,024  I 
19,899 


3,173 
4,557 
4,883 

30,583 
80,262 
2,259 

«68 

2,490 

3,639 

21,441 

59,112 

1,498 

14,820 

23,030 

90,906 

167,047 

9,284 


22,280 
24,269 
27,766 

55,893 
111,708 
56,002 

12,880 
12,686 
59,046 
41,274 
51,443 
4,247 
85,430 

104,090 
11,980 

121,528 
15,669 


8,567 
22,525 
45,915 

81,673 
168,850 
108,586 

6,486 
10,129 
32,741 
40,443 
61,031 
12,116 
71,758 

120,578 
22,317 

222,263 
4,979 


Imports  of  Raw  Matehial  for  Non-Textile 

I.NDUSTRIES    FOR    MoNTII    K.NI>ISG    SlsT    OcTOUER 

continucJ. 


Articles. 

Quantities. 

Values. 

1892. 

1898. 

1898. 

1893. 

Wood:— 

1 

£                £ 

Sawn • .. .       „ 

73;»,7S3        015,419     1.650,003     1,404,258 

17,036          14,619  '        58,981          4.3,634 

4,651            8,7.56          41,1.37          77.131 

l,06i,4<l9      1,199,248 

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value 

1        ..         '  4.331,414     4,459,104 

Besides  the  above,  drugs  to  the  value  of  'jjMH.  were  imi)orteJ, 
as  against  6:i,020J.  in  October  1892. 


Exports  of  Metals  (other  than  Machinery)  fob 
Month  ending  31st  October, 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893. 

Brass Cwt. 

8,504            8  482          ^^  ^'>' 

£ 
81,027 

69.513 

92,977 

49,696 

167,949 

103,0.35 

1,608,708 

46,363 

32,389 

246,081 

56,631 

13  47'^ 

Copper  :— 
Unwrought , 

Wrought „ 

Mixed  metal 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead , 

Plated  wares...  Value  £ 

Telegraph  wires        „ 

Tin Cwt. 

69,693          £9,870 
24,247          33,557 
37,205          21,066 

256,507        243,717 
2,705           4,219 

12,221          13.301 
15,969          17,302 

171.061 
72,233 
88,526 
189.6S8 
107,237 
1,865,121 
3.3,86? 
35,151 
31,198 
58,694 

Other  articles  . .  Value  £ 

72,607 

70,398 

1 

1   2.77.1.161 

2,591,244 

' 

Exports  of  Drugs  and  Chemicals  fob  Month  ending 
31st  October. 


Quantities. 


Articles. 


1892. 


1893. 


Values. 


1892. 


1893. 


Alkali Cwt.        640,884 

Bleaching  materials    ..      ,     15$,4$0 
Chemical  maniires.  Tons         24,483 

Medicines Value£ 

O t her  articles  ...       „ 

Total  value I 


39(5,622 

227.485 

119,309 

96,890 

66,506 

39,917 

21,881 

138,211 

16.3,839 

.. 

88,394 

86,418 

•• 

234,548 

235,461 

755,144        611,944 
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Exports  of  Misceei-anbous  Akticlks  for  Month 

ENDING  3  1st  October. 


Articles. 


Quantities. 


1892.  1893 


Gunpowder Lb. 

Military  stores. .  Value  & 

Candles Lb. 

Caoutchoxic Value  £ 

Csment Tons 

Products  of  coal  Value  £ 

E»r  then  ware  ...       „ 

Stoneware „ 

Glass : — 
Plate Sq.Ft. 

Flint Cwt. 

Eottles „ 

Other  kinds , 

Leather  :— 
Unwrought , 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth Sq.Tds. 

Painters' materials  Val.f 

Paper Cwt. 

Eags Tons 

Soap Cwt. 


427,600 

1,450,400 

43,5i4 


159,760 

7,109 

66,785 

21,817 

11,519 

6,043 
1,110,700 

74,180 
6,335 
43,0S6 


Total  value , 


Values. 


1892.  1893 


357,700 

12,194 

£ 

8,52 1 

.. 

101,875 

107,888 

1,611.300 

26,901 

30,378 

.. 

102,849 

95,296 

40,485 

76.795 

66,247 

.. 

113,773 

110,350 

.. 

181,758 

139,148 

•• 

14,122 

18,017 

110,035 

9,210 

5,703 

7,551 

18,545 

20,7.33 

51.965 

32,216 

26,301 

13,957 

18,665 

11,090 

12,159 

105,818 

112,220 

.. 

34,386 

36,141 

4,176 

114,986 

98,567 

1,344,700 

49.043 

.52,877 

.. 

116,657 

112,331 

77,992 

126,539 

125,438 

.3,525 

4.3,879 

22,565 

48,055 

49,861 

61,478 

•• 

2,530,601 

2,.399,247 

iilontI)Ip  patent  i.i^U 

*  The  dates  given  are  the  dates  of  the  OflBcial  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

19,443.  F.  R.  Nevill.  Improvements  in  the  construction 
of  annealing  pots.     October  16. 

19,618.  E.  J.  Preston.  Improvements  in  apparatus  for 
intensifying  fluid  pressure.     Oct^iber  18. 

19,6.30.  G.  E.  Davis.  Improvements  in  the  construction 
of  ammonia  apparatus.     October  18. 

19,760.  J.  H.  W.  Oitmann  and  C.  W.  C.  Herbst.  An 
improved  apparatus  for  sterilising  or  disinfecting  liquids. 
Complete  Specification.     October  20. 

19,894.  R.  E.  Dickinson.  A  new  or  improved  bung  for 
metallic  ca«ks  or  drums  for  containing  mineral  and  other 
oils  or  the  like.     October  23. 


19,988.  J.  W.  Claridge.  Improvements  in  mechanical 
stokers  and  self-cleaning  furnaces  for  perfecting  the  combus- 
tion of  fuel.     October  24. 

20,012.     P.    Dvorkovitz.      Improvements    in    apparatus  ' 
for  supplying    to    and    burning   liquid    fuel    in   furnaces. 
October  24. 

20,29.5.  J.  R.  Wylde  and  D.  Williams.  Improvements  in 
the  utilisation  of  the  broken  bricks  used  in  the  Deacon 
chlorine  process  and  the  recovery  of  copper  therefrom. 
October  27. 

20,303.  T.  E.  Ennis  and  B.  B.  Waller.     See  Class  11. 

20,331.  C.  Bartelt  and  F.  Bartelt.  Improvements  in 
apparatus  for  impregnating  liquids  with  gases.     October  27. 

20,359.  J.  Musgrave  and  G.  Dixon.  Superheating  steam. 
October  28. 

20,549.  C.  W.  Davis.  Improvements  in  triturators. 
Complete  Specification.     October  31. 

20,582.  F.  V.  iMatton.  Pressure  devices  for  retort  lids. 
Complete  Specification.     October  31. 

20,797.  L.  II.  Bristowe.  Improvements  in  filtering 
apparatus.     November  2. 

21,000.  P.  D.  de  la  Gree.  Improvements  in  and  relating 
to  evaporating  apparatus.     November  4. 

21,014.  J.  Mitchell  and  G.  B.  Bennett.  Improvements  in 
or  connected  with  reverberatory  or  like  furnaces  for  metal- 
lurgical and  other  manufacturing  purposes.     November  6. 

21,054.  T.May.  A  hydrometer  or  saccharometer  holder 
for  holding  a  densimeter,  and  for  drawing  and  returning 
samples  of  liquids  to  be  tested.     November  6. 

21,058.  A.  J.  Boult. — From  X.  Meny  and  G.  Versluys, 
Belgium.  A  composition  for  the  prevention  of  boiler 
incrustation.     November  6. 

21,349.  F.  N.  jNIackay.  Improvements  in  refrigerating 
apparatus.     C>fovember  9. 

Complete  Specifications  Accepted.* 

1892. 

21,454.  J.  C.  Calvert.  Improvements  in  apparatus  for 
controlling  the  flow  of  fluids  under  pressure.     November  8. 

23,281.  T.  Mudd.  Improvements  in  condensers.  Octo- 
ber 25. 

23,297.  Sir  Lowthian  Bell,  Bart.  Improvements  in 
evaporating  brine  and  other  solutions.     October  25. 

23,876.  iVI.  Arndt.  Apparatus  for  ascertaining  the  volume 
of  a  particular  gas  in  a  gaseous  mixture,  and  for  ascertain- 
ing the  weight  of  gases.     November  8. 

24,109.  J.  J.  Meldrum  and  T.  F.  Meldrum.  Improve- 
ments in  or  connected  with  puddling,  heating,  and  other 
furnaces.     November  8. 

1893. 

439.  J.  Dewar.  Improvements  in  the  production  of 
vacuum  and  means  for  that  purpose.     November  15. 

3507.  G.  C.  Douglas.— From  W.  Don  and  T.  Watson. 
Improved  non-conducting  composition  for  retarding  the 
radiation  of  heat  from  boilers,  pipes,  cylinders,  or  other 
heating  apparatus.     November  15. 

15,640.  A.  Burkart-Stalder.  Improvements  in  stoves  and 
furnaces  for  attaining  a  smokeless  combustion  and  a  high 
temperature.     November  8. 

15,843.  C.  J.  Lundstrom,  D.  H.  Burrell,  and  E.  J.  Burrell. 
Improvements  in  centrifugal  liquid  separators.  November  15. 

17,262.  E.  Partington  and  S.  Bamforth.  Improvements- 
in  taps  and  cocks  for  use  with  corrosive  liquids.  November  8. 

18,341.  R.  Krix.  Improvements  in  the  method  of  and 
apparatus  for  filtering  liquids  under  pressure.    November  8. 


4fov.30.i893.]        THte  JOURNAL  OF  THE  SOCIETY  OF  OHEMIOAL  INDUSTRY. 


967 


II.— FUEL,  GAS,  Aj<n  LIGHT. 

Applications. 

19,426.  N.  G.  Kimbrrley.  Improved  treat ment  for 
Tendering  coke  non-hyproscopic  and  increasing  its  caloritic 
power  and  for  apparatus  re(piired  for  carrying  the  improved 
treatment  into  effect.     October  10. 

19,434.  A.  G.  IJrookes.— From  V.  I).  Marshall,  Denmark. 
Improvements  in  gas  retorts.     October  16. 

19,.")20.  F.  W.  Clark.  Improvements  in  and  relatiujr  to 
apparatus  for  carburetting  or  enriching  gas.     October  17. 

19,521.  A.  Kitson.  Improvements  in  the  method  of  and 
apparatus  for  producing  gas.  Complete  Specification. 
October  17. 

19,533.  W.  C.  Bell.  Improvements  in  means  or  appa- 
ratus for  use  in  charging  retorts  in  gasworks.     October  17. 

19,992.  G.  F.  Long  and  C.  Rose.  Improvements  in 
illuminating  gases,  and  in  carburetting  aad  improving  gas 
Of  air  of  a  non-illuminaut  or  inferior  quality.     October  24. 

20,053.  W.  B.  Ilartridgc.  Improvements  in  <".nd  relating 
to  the  manufacture  of  fuel.     October  24. 

20,215.  J.  A.  Wanklyu  and  W.  J.  Cooper.  Improve- 
ments in  the  manufacture  of  gas  for  heating  and  illumina- 
tion.    October  26. 

20,252.  T.  A.  Bullough.  Improvements  in  the  method 
of  condensing  gases  produced  in  chemical  or  other  works. 
October  27. 


1893. 

35.  J.  Laiiig.  Improvements  in  apparatus  for  the  manu- 
facture of  illimiiiiating  gas  from  mineral  oils  and  like  bodies, 
applicable  also  for  distilling  oils.     October  25. 

906.  F.  .S.  Cripps.  A  complete  hydraulic  main-valve  for 
gas,  tar,  and  ammoniacal  <ir  other  liquors.     October  25. 


B.   Waller.     An  improved 
A  new  method  of 


20,303.  T.   F.  p:nnis  and  B 
gas-stoking  tool.     October  27. 

20,356.  E.  Morway  and  J.  Fielding, 
producing  hydrogen.     October  28. 

20,894.  The  Xorthern  Counties  Hydro-Oxjgen  Gas  Co., 
Lim.,  and  H.  8.  Kayner.  Apparatus  for  the  manufacture 
of  oil-gas.     November  3. 

20,993.  S.  Chandler,  jun.  Improvements  in  apparatus 
for  washing,  purifying,  and  scrubbing  gas.     November  4. 

21,048.  F.  Coe  and  K.  J.  Harrison.  Improvements  in 
the  construction  of  an  apparatus  for  automatically  register- 
ing the  pressure  of  gas.  Complete  Specification.  Novem- 
ber 6. 

21,089.  C.  D.  Abel.— From  the  Gas  Motoren  Fabrik 
Deutz,  Germany.  Improvements  in  gas  producers.  No- 
vember 6. 

21,118.  R.  Fegan.  Improvements  in  the  manufacture  of 
coal  briquettes.     November  7. 

21,123.  W.  Young.  Improvements  in  the  production  of 
illuminating  gas,  benzole,  and  other  products  from  liquid 
hydrocarbons,  and  in  apparatus  therefor.     November  7. 

21,187.  W.  G.  Solly.  Improvements  in  or  relating  to 
artificial  fuel.     November  7. 

21,485.  J.  Gray.  Improvements  in  or  connected  with 
retorts  for  distilling  shale  or  oil-yielding  minerals.  Novem- 
ber 11. 


Complete  Specifications  Accepted. 

1892. 

15,748.  T.  W.  Lee.  Improvements  in  the  manufacture 
of  blocks  or  briquettes  of  fuel.     November  8. 

21,647.  P.  Dvorkovitz.  Improvements  in  apparatus  for 
the  manufacture  of  gas  and  of  by-products  from  liquid 
hydrocarbons.     November  1. 

22,174.  H.  E.  Newton. — From  R.  N.  Oakman,  jun. 
Improvements  in  gas-producing  plant.     October  25. 

22,941.  W.  Willis,  E.  J.  Humphery,  and  W.  H.  Smith. 
Improvements  relating  to  the  production  and  use  of  light, 
and  to  apparatus  therefor.     November  S. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Applicatioks. 

20,6 1.*>.  W.  P.  Thompson.— From  L.  Schuette,  Lands- 
berg,  and  Co.,  Cjerman^-.  Improvements  in  the  treatment 
of  benzine.     November  1. 

20,882.  R.  G.  Bennett.  Improvements  in  treating 
anthracenes,  naphthalines,  and  anilines.     November  3. 

21,123.  W.  Young.     Src  Class  II. 


IV.— COLOURING  MATTERS  ajjd  DYES. 
Applications. 

17,141a.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  sulpho  acids  derived  from  j8,  naphthylaminc 
8.,  ^4  disulpho  acid.  Filed  October  20.  Date  claimed, 
September  12,  1893. 

17,141  IS.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  ai-naphthylamine  /8,  a^  84-trisulpho  acid,  and 
of  other  sulpho  acids  derived  therefrom.  Filed  October  20. 
Date  claimed,  September  12,  1893. 

17,141c.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  sulpho  acids  derived  from  naphth-tlene 
Oj  80  03  (or  CL,  8:t  04)  trisulpho  acid  or  analogous  sulpho 
acids.  Filed  October  20.  Date  claimed,  September  12, 
1893. 

19.623.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  colouring  matters  and  new  materials 
therefor.     October  18. 

19.624.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  &  Co.,  Germany.  The  manufacture  or 
production  of  sulpho  acids  derived  from  naphthalene  8;  84 
disulpho  acid.     October  18. 

19,880.  R.  Vidal.  Improvements  relating  to  the  manu- 
facture of  colouring  matters.  Filed  October  21.  Date 
applied  for,  July  1,  1893,  being  date  of  application  in 
France. 

19,962.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  mordant  dyeing  colouring  matters. 
October  23. 

20,301.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  unsymmetrical  diamido 
bases,  and  of  new  tetrazo  colouring  matters.  Complete 
Specification.     October  27. 

20,312.  H.  H.  I.ake. — From  Sandoz  and  Co.,  Switzerland. 
An  improved  process  of  manufacturing  blue  colouring 
matters.     October  27. 

20.579.  H.    E.    Newton. — From 
vormals  F.  Bayer  and  Co.,  Germany, 
production  of  new  colouring  matters. 

20.580.  H.    E.     Newton. — From 
vormals  F.  Bayer  and  Co.,  Germany, 
new  amidonaphthol   disulpho  acid  and   colouring   matters 
therefrom.     October  31. 


The  Farbenfabriken 
The  manufacture  or 
October  31. 

The     Farbenfabriken 
The  manufacture  of  a 
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20,605.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fahrik,  Germany.  The  manufacture  and  production 
of  new  compounds  suited  for  use  in  the  preparation  of 
diazo-compounds  and  their  appUcation  in  the  production  of 
dyes.     October  31. 

20,790.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  unsymmetric  diamido 
bases,  and  of  tetrazo  colouring  matters  derived  therefrom. 
Complete  Specification.     Xovember  2. 

20,979.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters  derived 
from  dloxydiphenylmethan.  Complete  Specification.  Filed 
N'jvember  4.  Date  applied  for,  April  13,  1893,  being  date 
of  application  in  France. 

COMPLKTB  SpBCIFICATIONS  ACCEPTED. 

1892. 

19,411.  R.  AV.  E.  Mclvor  and  A.  Cruickshank.  A 
process  for  the  production  of  blue  iiltramine  from  the 
material  known  as  green  ultramine.     November  1. 

21,139.  H.  E.  Xewton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  Improvements  in  and  relating 
to  the  manufacture  and  production  of  diphenylnaphthyl- 
methane  dyes,  and  of  materials  therefor.     October  25. 

22,572.  S.  Pitt. — From  L.  Cassella  and  Co.  A  new 
group  of  basic  colouring  matters,  and  means  for  producing 
the  same.     Xovember  8. 

23,211.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  new  colouring  matters.     November  1. 

23,397.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new 
basic  dyes  and  of  new  materials  for  use  in  their  preparation. 
October  25. 

23,639.  S.  S.  Bromhead. — From  Landshoff  and  Meyer. 
Improvements  in  the  production  of  iron  and  further  amine 
bases  from  the  ferruginous  residue  left  in  the  production 
of  amine  bases.     November  8. 

23,672.  H.  H.  Lake. — From  Kalle  and  Co.  Improve- 
ments in  the  manufacture'of  colouring  matters.     October  25. 

23,893.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Improvements  in  the  pro- 
duction of  paramagenta  and  its  homologues  from  the 
corresponding  leuco  bases.     November  1. 

1893. 

188.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  yellow  to  red-brown 
colouring  matters  suitable  for  dyeing  wool.     November  8. 

558.  H.  E.  Newton. — From  The  Farbwerke  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  new 
colouring  matters.     November  15. 

957.  O.  Imray, — From  The  Society  of  Chemical  Industry. 
Manufacture  of  blue  colouring  matters.     November  15. 

14,982.  A.  J.  Boult. — From  E.  Frohlich.  Process  for 
the  preparation  of  iodo  compounds  of  the  phenol  series  of 
the  aromatic  oxycarbon  acids  and  pyrrol.     October  25. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

19,984.  E.  Maertens.  Improved  process  and  apparatus 
for  treating  textile  fibres  and  for  manufacturing  coloured 
tops  and  slivers.     Complete  Specification.     October  24. 

20,108.  A.  E.  Pike.  A  process  for  treating  textiles  and 
other  fabrics  in  a  novel  manner.     October  25. 

20,315.  P.  A.  Newton.  —  From  A.  Nobel,  France. 
Improvements  in  the  manufacture  of  artificial  silk. 
October  27. 


21,049.  G.  E.  Stead.  Improved  manufacture  of  woven 
cloth.     Complete  Specification.     November  6. 

21,197,  H.  H.  Stewart  and  W.  Browne,  jun.  Medicated 
and  cottonised  peat  fibre.     November  8. 

21,249.  G.  J.  Junk.  A  new  or  improved  method  of 
treating  canvas,  shirting,  silk,  paper,  and  like  substances 
for  the  purpose  of  rendering  the  same  sensitive  to  light. 
Complete  Specification.     November  8. 

21,313.  H.  H.  Boyle.  Improved  process  and  apparatus 
for  the  treatment  of  rhea  grass  and  similar  fibres  for 
commercial  parposes.     November  9. 

Complete  Specifications  Accepted. 

1892. 

22,736.  F.  Lehner.  Improvements  in  the  process  and 
machinery  for  producing  a  thread  or  filament  similar  to 
silk.     November  8. 

23,325.  A.Campbell.  Improvements  in  the  manufacture 
of  linoleum  and  similar  floorcloth  preparations.  Octo- 
ber 25. 


VI.— DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Applications. 

19,396.  E.  N.  Eedmayne.  A  process  for  bleaching  rags 
by  bisulphites  in  the  manufacture  of  paper.     October  16. 

19,756.  R.  Wansleben  and  E.  Wansleben.  Process  and 
apparatus  for  automatic  dyeing  of  textile  fibres  in  skeins. 
October  20. 

19,807.  C.  G.  Hagemann.  Improvements  in  the  process 
of  bleaching  fibrous  materials.     October  20. 

19,984.  E.  Maertens.     See  Class  V. 

20,257.  P].  Labhardt.  Appparatus  for  dyeing  and 
washing  loose  and  spun  wool,  cotton,  and  such  like 
material.     Complete  Specification.     October  27. 

20,268.  B.  Haigh  and  J.  Clark.  Improvements  in  or  in 
connection  with  dyeing  operations,     October  27. 

20,548.  I.  M.  Ineson.  Improvements  in  machinery  or 
apparatus  for  fulling  and  scouring  or  washing  cloth  and 
the  like  fabrics.     October  31. 

20,916.  J.  C.  Walker  and  J.  E,  Stephenson.  Improve- 
ments in  apparatus  for  scouring  or  washing  wool  and 
other  fibrous  substances.     November  4. 

20,919.  T.  lUingworth.  Improvements  in  the  method 
of  and  apparatus  for  steaming  or  steaming  and  cooling 
textile  fabrics.     November  4. 

21,087.  O.  Imray.  —  From  the  Farbwerke  vormals 
Meister,  Ijucius  and  Briining,  Germany.  Process  for 
producing  insoluble  azo  colours  on  fibre.     November  6. 

21,135.  L.  Weldon.  Improvements  in  dyeing  machines. 
Complete  Specification.     November  7, 

Complete  Specifications  Accepted. 

1892. 

21,189.  E.  B.  Archibald.  A  machine  for  dyeing  wool 
yarns  and  similar  material.     November  8. 

1893. 

713.  The  Thornliebank  Co.,  Lim.,  and  W.  E.  Kay.  An 
improved  process  for  the  production  of  coloured  patterns 
upon  anihne  black  grounds  in  calico  printing.     October  11. 

15,085.  H.  Gardner. — From  C.  P.  Andersen.  Improved 
means  for  cleaning,  mordanting,  and  dyeing  fabrics  and 
tissues.     October  25. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

19,U88.  W.  Mills.  Improvements  in  the  niiinnfiictiire  of 
barium,  ciilciiini,  potiissium,  and  sodium.     October  10. 

19,530.  R.  E.  Cliatfield.  A  i)roce.ss  for  utilising  acid 
sulphates  of  soda.     October  17. 

19,70.">.  B.  K.  Iligbv.  F.  A.  Remington  aud  A.  C.  Carr. 
i'et'  Class  IX. 

19,806.  M.  Guthrie.  Im[)rovements  in  the  manufacture 
or  production  of  substances  such  as  bleaching  powder,  aud 
in  means  or  apparatus  therefor.     October  20. 

20,132.  0.  E.  Davis.  Improvements  in  the  preparation 
of  caustic  soda  and  in  utilising  products  therefrom. 
October  2.5. 

20,21  G.  11.  K.  von  Dahnien.  Process  for  the  separation 
of  alkaline  nitrates  from  liquors  containing  them. 
October  26. 

20,295.  J.  R.  Wylde  and  D.  Williams.     See  Class  I. 

20,404.  C.  T.  .1.  A'autin.  An  improved  process  and  means 
used  therein,  for  the  production  of  caustic  alkali.  Com- 
plete Specification.     October  28. 

20,604.  D.  A.  Peniakoff.     Sec  Class  X. 

20,937.  C.  H.  Huntley  and  W.  H.  Hickson.  Improve- 
ments in  recovering  saline  and  other  substances  from 
solutions.     November  4. 

20.976.  T.  H.  Cobley.  Improvements  in  the  manufacture 
of  lead  chloride  and  oxides.     November  4. 

20.977.  T.  H.  Cobley.  Improvements  in  the  manufacture 
of  lead  chloride  and  oxychloride.     November  4. 

20.978.  T.  H.  Cobley.  Manufacture  of  hydrochloric  acid 
and  an  adhesive  white  preventive  of  mildew,  applicable  to 
fabrics  and  papers.     November  4. 

21.239.  J.  J.  Hood  and  A.  G.  Salamon.  Improvements 
in  the  preparation  of  cyanogea  compounds.     November  8. 

21.240.  J.  J.  Hood  and  A.  G.  Salamon.  Improvements 
in  the  production  of  cyanides.     November  8. 

21,288.  F.  J.  Falding.  Improvements  in  the  method  of 
and  apparatus  for  manufacturing  sulphuric  acid.  Novem- 
ber 9. 

21,356.  J.  M.  Jlilnes  and  A.  Milnes.  Improvements 
connected  with  apparatus  for  the  manufacture  of  bleaching 
powder  (chloride  of  lime)  or  similar  commodities.  No- 
vember 9. 

21,451.  J.  Brock;  A.  E.  Hetheringtou,  F.  Hurter,  and 
J.  Raschen.  Improvements  in  the  manufacture  of  sulpho 
cyanides,  in  the  recovery  of  by-products,  and  in  apparatus 
therefor.     November  10. 


1893. 

'.t'J.  F.  .M.  S|)ence,  D.  1).  Spence,  and  G.  Sisson.  An 
improvement  in  the  manufacture  of  bulphate  and  other 
salts  of  ammonia.     Xoveniber  H. 

824.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  produciion  of  new 
chemical  compounds  derived  from  sulphuric  acid.  Novem- 
ber 15. 

5849.  H.  Cosnett,  B.  C.  Bennison,  S.  Hayes,  and  P. 
Smallwood.  A  new  or  improved  process  for  obtaining 
chlorine  from  the  spent  liijuors  of  soda-ash,  from  brine,  and 
from  other  similar  substances,  and  means  and  apparatus 
for  producing  chloride  of  lime  therefrom.     November  1. 

15,218.  C.  von  (irabowski.  Improvements  in  the  proceB» 
and  apparatus  for  the  recovery  from  sulphate  lyes  or  liquor 
of  sulphuric  acid  free  from  arsenic  and  antimony. 
October  25. 

17,002.  S.  Marasse.  An  improved  method  of  manufac- 
turing potassium  salicylate  and  salicylic  acid.    November  8. 

17,054.  C.  D.  Abel. — From  C.  Hirzel.  Process  and 
apparatus  for  obtaining  common  salt  by  the  refrigeration 
of  brine.     November  1. 

1 7,602.  F.  J.  Falding.  Method  of  and  apparatus  for 
manufacturing  sulphuric  acid.     November  8. 


VIll.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

19,699.  W.  W.  Pt.  Nicholls  and  K.  C.  Daley  (for  and  od 
behalf  of  The  Lansalson  China  Clay  Company).  Au 
improved  system  and  apparatus  for  removing  impurities- 
from  and  refining  china  clay.  Complete  .Specification. 
October  19. 

20,533.  J.  RetzlafF.  New  or  improved  process  of  etching 
glass.     Complete  Specification.     October  31. 

20,862.  J.  Duckett  and  Son,  Limited,  and  J.  Duckett. 
Improved  means  of  and  apparatus  for  glazing  earthenware 
pipes.     November  3. 


Complete  Specification  Accepted. 

1892. 

16,018.  H.  R.  von  Kralik  and  W.  R.  von  Kralik. 
Improvements  in  the  manufacture  of  rose-red  glass-. 
November  8. 


Complete  Specifications  Accepted. 


1892. 

17,661.  H.H.Lake. — From  F.  Noriega.     See  Class  X. 

22,238.  S.  Walker  and  S.  S.  Walker.  Improvements  in 
the  production  of  carbonic  acid.     November  S. 

22,523.  F.  H.  Gossage  and  J.  Williamson.  Au  im- 
provement in  the  manufacture  of  bicarbonate  of  soda  and 
soda-ash.     October  25. 

22.819.  E.  Placet  and  J.  Bonnet.  Improvements  in  the 
preparation  of  chromic  acid  and  in  the  extraction  of  pure 
acids  from  alkaline  salts.     November  15. 

23,10lA.  C.  A.  J.  H.  Schroeder  and  H.  E.  R.  Schroeder. 
Improved  methods  of  recovering  zinc  from  the  waste 
products  of  galvanic  batteries.     November  8. 

2-3,616.  F.  H.  Gossage  and  J.  Williamson.  Improve- 
ments in  and  connected  with  the  production  of  caustic  soda 
from  sulphide  of  sodium  or  sulphydrate  of  sodium,  partly 
applicable  also  to  the  manufacture  of  bicarbonate  of  soda 
and  soda- ash.     November  1. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

19,703.  L.  Jones.  Improvements  in  the  manufacture  of 
fire-clay.     October  19. 

19,705.  B.  K.  Rigby,  F.  A.  Remington,  and  A.  C.  Carr. 
Improvements  in  the  manufacture  of  cement  from  Chance 
or  Le  Blanc  alkali  waste  or  the  like.     (October  19. 

19,872.  A.  Martyn.  New  or  improved  process  for  facing 
aud  colouring  asphalt  or  other  such  like  surfaces.  Octo- 
ber 21. 

19,939.  A.  Mack.  Improvements  relating  to  composite 
boards  or  slabs  for  building  purposes.     October  23. 

20,145.  A.  Martyn.  New  or  improved  process  for  facing 
aud  colouring  ashphalt  or  other  surfaces.     October  25. 

20,742.  E.  J.  R.  Baldwin.  Rendering  asphalt,  asphalt 
cement,  and  similar  pavings  non-slippery.     November  2. 
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21, 292.  A.Patrick.  Improvements  in  the  manufacture 
of  Portland  cement,  pigments,  and  other  finely-pulverised 
materials,  and  in  apparatus  therefor.     Xovember  9. 

23,192.  J.  H.  Blakesley.  Improvements  in  fireproof 
floors,  roofs,  girders,  joists,  girders,  and  the  like.  Xovem- 
ber 8. 

COMPLKTK  SpKCIFICATIOXS  ACCEPTED. 

1893. 

12,880.  R.  Bammann.  A  composition  for  the  production 
of  marble-like  plaster.     Xovember  8. 

15,008.  H.  Stanton.  Improvement  in  fire-resisting  floors. 
Xovember  1. 

16,840.  A.  Clery.  A  preservative  composition,  applicable 
also  for  the  manufacture  of  artificial  stone  statuary  and  the 
like.     Xovember  1. 

17,558.  T.  Lehmann.  Improved  process  for  making  thin 
partition  walls  of  plaster  or  cement  mortar.     October  25. 

1S,040.  A.  J.  B.  Ward.  Ventilated  fireproof  floor, 
November  1. 


Bemelmans.       A  new  process  for  reducing 
ore    into    oxides    and    sulphur.       Complete 

October  18. 
J.  Crowley.     Flux   and  solder  for  aluminium. 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

19,388.  W.  Mills.     See  Class  VII. 

19,543.  R.  I.  Roman.  An  improved  aluminium  alloy, 
October  17. 

19,606.    L. 
sulphurated 
Specification. 

19,716.  R. 
October  19. 

19,910.  H.  H.  Gunn  and  J.  H.  11.  Paterson.  Improve- 
ments in  roasting  auriferous  sulphurets,  concentrates, 
tailings,  and  refractory  gold  ores.     October  23. 

20,024.  W.  P.  Thompson. — From  W.  Kiesel,  Germany. 
An  improved  process  for  producing  on  steel,  iron,  or  other 
metals  a  durable  and  smooth,  either  glazed  or  dull  black 
surface.     Complete  vSpecifical  ion.     October  24. 

20,068.  H.  H.  lake.— From  G.F.Simonds,  United  States. 
Improvements  in  metallurgical  furnaces.     October  21. 

20,090.  G.  Hookham.  Improvements  in  the  treatment 
of  metals  by  swaging,  whether  in  the  form  of  tubes,  solid 
rods,  bars,  plates,  or  sheets,  and  iu  the  tools  used  for  such 
treatment.     October  25. 

20,233.  D.  W.  Sugg.  An  improved  metallic  alloy. 
October  26. 

20,295.  J.  R.  Wylde  and  D.  Williams.     See  Class  I. 
20,343.  J.   C.   Montgomerie.      Improvements  in  and  in 
connection  with  the  extraction  of  gold  and  silver  from  ores 
or  compounds  containing  the  same.     October  27. 

20,390.  A.  J.  Boult. — From  The  Actien  Gesellschaft  de 
DiUinger  Hiittenwerke,  German}-.  Improvements  in  or 
relating  to  the  casting  of  iron  and  steel.     October  28. 

20,480.  W.  J.  Clapp  and  S.  D.  Williams.  Improvements 
in  the  manufacture  and  purification  of  iron  and  in  means  or 
apparatus  employed  therein.     October  30. 

20,604.  D.  A.  PeniakofF.  Improvements  in  the  manufac- 
ture of  alumina  and  aluminous  compounds  and  metallic 
aluminium  or  alloys  of  aluminium,  and  obtaining  chlorine 
hydrochloric  acid,  carbonate  of  soda,  and  other  by- 
products resulting  from  this  manufacture.  Filed  October 
31.  Date  applied  for,  5th  April  1893,  being  date  of 
application  in  France. 

20,684.  E.  Commelin.  An  improved  furnace  for  roasting 
and  smelting  ores  and  reducing  them  to  the  metallic  state. 
X'ovember  1. 

20,690.  H.  Ramage.  Improved  alloys  or  metallic 
mixtures  for  soldering  or  brazing  aluminium  or  other  metals. 
November  1. 


21,269.  E.  B.  Woodford.  Improvement  in  metallic  alloys. 
Xovomber  8. 

21,352.  L.  W.  Mallasee.  An  improved  method  of  casting 
steel.     Complete  Specification.     Xovember  9. 

21,530.  H.  F.  Taylor.  Improvements  in  apparatus  for 
coating  with  tin,  lead,  or  other  metals  or  alloj'  with  same. 
Xovember  11. 


CoMPLETB  Specifications  Accepted.  • 

1892. 

17,661.  II.  H.  Lake. — From  E.  Xoriega.  Improvements 
in  and  relating  to  the  preparation  of  reagents  for  working 
gold  and  silver  oras.     Xovember  15. 

20,025.  F.  G.  Fuller.  Improvements  in  the  treatment  of 
ores,  and  recovery  of  metals  contained  therein,  and  appli- 
ances therefor.     Xovember  15- 

20,189.  F.  Feldhaus  and  J.  C.  OUaguier.  A  process  for 
augmenting  the  resistance  of  iron,  .steel,  and  other  metals. 
Xovember  8. 

23,062.  J.  Moseley.  Improvements  in  and  connected 
with  the  processes  of  hardening  and  tempering  steel  wire. 
October  25. 

23,10lA.  C.  A.  J.  H.  Schroeder  and  H.  E.  R.  Schroeder. 
See  Class  VII. 

23,286.  P.  M.  Justice. — From  J.  Meyer.  Improvements 
in  the  manufacture  of  steel  or  ingot  iron.     October  25. 

23,332.  E.  Xelson.  Improvements  connected  with  the 
utilisation  of  ore-smelting  furnace  by-products.     October  25. 

23.506.  H.  H.  Lake. — From  La  Societe  pour  la  fabrica- 
tion des  Munitions  d'Artillerie.  Improvements  relating  to 
the  pressing,  drawings,  or  otherwise  working  of  plastic  metal 
or  other  materials  for  the  manufacture  of  various  articles 
October  25. 

23.507.  H.  H.  Lake. — From  H.  A.  Harvey.  Improved 
sprinkling  apparatus  for  use  in  the  manufacture  of  armour 
plates  and  in  similar  operations.     October  25. 

23,534.  E.  H.  Saniter.  Improvements  in  the  purification 
of  iron.     Xovember  1. 

1893. 

7.  J.  Stranaghan.  Improvements  in  stoppers  for  ladles 
used  for  casting  steel  and  similar  metals.     September  27. 


XL— ELECTRO-CHEAUSTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

19,.j42.  C.  Kellner.  Improvements  in  apparatus  for  the 
electrolytical  decomposition  of  salt  solutions.     October  17. 

19,614.  W.  Jeffery.  An  improvement  in  secondary 
battery  plates.     October  18. 

19,688.  J.  C.  Richardson.  Improvements  in  safety 
appliances  to  be  used  in  connection  with  electrical  decom- 
posing apparatus.     October  19. 

19,791.  F.  Hurter,  H.  Auer,  and  E.  K.  Muspratt. 
Improvements  in  or  connected  with  electrolytic  cells. 
October  20. 

19,967.  W.  Petschel.  Improvements  in  secondary  electric 
batteries.     Complete  Specification.     October  23. 

20,023.  W.  P.  Thompson.— From  C.  L.  Cofiin,  Tnited 
States.  Improvements  in  the  method  of  heating,  welding, 
or  working  metals  electrically,  and  in  apparatus  therefore. 
October  24. 
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20,116.  L.  Mond  and  R.  L.  Mond.  Iniproveiui-nts  in 
electrolytic  cells.     October  '2'). 

20,">H4.  A.  .1.  Maniuaiul  and  K.  Hancock.  Improve- 
ments in  the  nianufactiirt'  of  eleniv-nts  for  electric  or 
.>iecondary  batterie.^.     October  31. 

20,923.  H.  T.  Harnett.  Improvements  in  the  means  of 
eiiarginj^  and  discharging  primary  electric  batteries. 
November  1. 

20,975.  J.  A.  S.  Gregg.  Improvements  in  voltaic 
batteries.     November  4. 

21,120.  W.  H.  Longsdorf.— From  G.  Hewett,  I'nited 
States.    Improvements  in  primary  batteries.    November  10. 

21,.V29.  L.  Mond  and  K.  L.  Mond.  Improvements  in 
electrolytic  cells.     November  11. 

Complete  Specifications  Accepted. 

1 892. 

19,393.  T.  Frof,'gatt.  Improvements  in  electric  battery 
apparatus.     November  1. 

20,598.  C.  Tlu'ryc  and  A.  Oblasser.  Improvements  in 
and  relating  to  the  manufacture  of  electric  accumulators. 
November  1. 

23,733.  E.  T.  Parker.  Improvements  in  and  apparatus 
for  the  manufacture  of  chlorine  and  alkali  by  electrolysis 
of  compounds  thereof,  and  anodes  to  be  emploj-ed  therein. 
November  1. 

1893. 

2320.  R.  Conedera.  Electro-chemical  cementation  for 
separating  copper  from  solutions  by  means  of  iron. 
November  8. 

552.5.  T.  J.  Holland.  Improvements  in  electrolytic 
apparatus  for  decomposing  chloride  of  sodium  or  potassium 
in  solution,  and  for  leading  awaj-  the  products  of 
decomposition.     November  8. 

8176.  C.  Hanbury.  Improvements  in  electrolytic 
apparatus.     November  15. 

10,765.  E.  J.  Clubbe  and  A.  W.  Southey.  Im[)ro\e- 
ments  in  secondary  voltaic  batteries.     November  15. 

15,906.  D.Young. — From  La  Society  Outhenin  Chalandrc 
Fils  et  Cie.  Improvements  in  and  relating  to  electrolytic 
apparatus.     October  25. 

17,127.  T.  Craney.     Improvements  in  electrolytic  cells,   i 
October  25.  j 

17,564.  A.  Koch.  Improvements  in  electric  accumulators. 
November  8. 

18,323.  H.  H.  Leigh. — From  A.  Chevallier.  Improve- 
ments in  electric  batteries.     November  8. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 


Application?. 


soaps    and 


19,475.  J.    P.   F.    Field.     Improvement; 
washing  compounds.     October  17. 

19.731.  M.  Baerlein.  Improvements  in  the  manufacture 
of  soap.     October  20. 

19.732.  M.  Baerlein.  Improvements  in  the  manufacture 
of  soap  compositions.     ( )ctober  20. 

19.733.  Jil.  Baerlein  and  C.  Dreyfus.  A  paste  or 
mixture  for  cleansing  various  materials  and  articles. 
October  20. 

20,218.  C.  R.  Huxley  and  R.  W.  Iverson,  Ammoniated 
soaps.     October  26. 

20,413.  H.  J.  Bull.  An  improved  method  or  process  and 
apparatus  for  deodorising  oils  and  fats.  Complete  Specifi- 
cation.    October  28. 


20,03;;.  L.  Krause  and  J.  Meyer.  Improvements  in  an<l 
connected  with  the  separation  of  cholcstrine  from  wool  fats. 
Complete  Specilication.     November  1. 

21,080.  ('.  Wallstab.  Process  for  the  production  of 
homogeneous  mixtures  of  fats  with  water.     November  6. 

21,201.  L.  Ascott.     Sep  Class  XVIH.— C. 

Complete  Specifications  Accepted. 

1892. 

21,990.  E.  Hunter.  An  improved  compound  to  be- 
applied  to  driving  straps.     November  15. 

1893. 

1349.  F.  N.  Turney.  An  improved  process  for  treating' 
and  purifying  sod  and  other  oils,  and  apparatus  therefor. 
November  15. 

16,689.  J.  Schicbt.  An  improved  cleansing  agent. 
October  25. 

17,566.  M.  Ekenberg.  An  improved  fat  emulsion  and 
method  of  producing  the  same.     November  15. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

19,444.  T.  Cohn.  A  new  or  improved  protective  paint. 
Complete  Specification.     October  16. 

20,159.  W.  B.  Hart.  Improvements  in  and  connected 
with  the  "  wet  "  or  "  cold  "  process  of  vulcanising  india- 
rubber,  and  in  apparatus  employed  therein.     October  26. 

20,234.  P.  A.  Newton.— From  A.  Nobel,  France.  Im- 
provements in  artificial  india-rubber.     October  26. 

20,239.  J.  H.  Noad  and  S.  Z.  de  Ferranti.  Improve- 
ments in  the  manufacture  of  white  lead.     October  26. 

20,253.  W.  :M.  ^^•  alters  and  F.  R.  .Stone.  Improved 
preservative  coating  for  iron  and  steel.     October  27. 

20,411.  F.  Greening,  jun.  Improvements  in  the  manu- 
facture or  production  of  a  compound  having  nitro-cellulose 
or  pyroxiline  as  a  base.     October  28. 

20,564.  D.  D.  White.  The  employment  of  compressed, 
air  for  spraying  paint,  tar,  whitewash,  pigments  generally, 
and  the  like.     October  31. 

20,976.  T.  H.  Cobley.     See  Class  VII. 

21,226.  H.  Clapham.  Improvements  in  compounding 
black  lead.     November  8. 

21,292.  A.  Patrick.     .5<?e  Class  IX. 

Complete  Specification  Accepted. 

1893. 

15,500.  J.  Y.  Johnson. — From  The  Virginia  Phosphatt 
and  Paint  Co.  Improvements  in  titanic  mineral  composi~ 
tons  and  industrial  application  thereof.     October  25. 


XIY.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

APi'LICATIONS. 

19,481.  N.  Kumagaya.  A  new  or  improved  material 
capable  of  being  used  in  substitution  for  leather  and  for 
ordinary  paper.     Complete  .^Specification.     October  17. 

20,470.  .1.  Salomon  and  A.  Rosenberg.  Improvements 
in  preparing  or  dressing  skins.     October  30. 
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20,575.  ^I.  Hoiiig  and  G.  Spitz.  A  process  for  the 
piodiictioii  of  tanDic  extract  from  the  waste  lyes  obtained 
i!i  the  manufacture  of  sulphite  cellulose.     October  31. 

21,088.  T.  J.  W.  Mackenzie  and  W.  J.  Xodiu.  A  new 
ornamental  leather  and  process  for  preparing  the  same. 
Xovember  6. 

21,542.  S.  L.  Evans.  Improvements  in  tanning.  Xo- 
vember 11. 


XV.— AGRICULTURE  and  MANURES. 
Complete  Specification  Accepted. 


1893. 

1 8,600.  W.  C.  Currie  and  W.  E.  Kowlands 
"inent  in  manures.     Xovember  8. 


An  improve- 


20,684.  F.  W.  Wriuht. 
"for  effecting  the  raising 
liquids.     October  25. 

20,787.  F.  M.  Polsky. 
of  yeast.     Xovember  1.5. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Application. 

20,397.  C.Steffen.  Process  for  purifying  and  decolorising 
■saccharine  juices  and  sugar  solutions.  Complete  Specifica- 
-tion.     October  28. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

19.549.  F.  X.  Mackay. ,  Improvements  in  and  relating 
to  brewing  plant.     October  17. 

19,843.  W.  S.  Squire.  Improvements  in  the  manufacture 
of  yeast.     October  21. 

19,896.  G.  Wynn  and  C.  R.  Honiball.  Improvements  in 
the  rapid  drying  of  malt  grain  and  other  cereals.  Octo- 
ber 23. 

20,060.  E.  W.  Greening  and  E.  O.  Greening.  An  im- 
proved method  of  utilising  and  means  for  treating  yeast. 
October  24. 

20,146.  A.  Grafiaug.  Improvements  in  the  process  and 
apparatus  for  producing  and  utilising  carbonic  acid  resulting 
from  fermentation.     October  25. 

20,943.  W.  Bruce  and  J.  Bruce.  Improvements  in  the 
'manufacture  of  yeast.     Xovember  4. 

20,952.  J.  P.  Laws.  A  process  for  producing  cider  and 
perry  by  fermenting  various  saccharine  fluids  and  worts 
with  pure  and  selected  yeasts.     Xovember  4. 

21,332.  J.  Heron.  Improvements  in  the  manufacture  of 
»:ompounds  suitable  for  the  production  of  ginger  beer,  herb 
or  botanic  beers,  or  other  fermented  beverages.  Xovem- 
ber 9. 

21,415.  H.  de  Bres.  Improvements  in  the  treatment  or 
manufacture  of  barm  or  yeast.     Xovember  10. 

Complete  Specifications  Accepted. 

1892. 

18.814.  C.  F.  H.  Hallett.  An  improved  refrigerator  or 
heater  for  cooling  or  heating  wort  or  other  liquid.  Octo- 
ber 25. 


Improvements  in  and  apparatus 
and  aerating  of   beer  and  other 

Improvements  in  the  manufacture 


XVIIL— CHEMISTRY  OF  FOODS,  SAXITARY 
CHEISnSTRY,  AND  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

19,928.  W.  Gearren.  Hygienic  cake  or  food.  Complete 
Specification.     October  23. 

20,027.  W.  P.  Thompson.— From  C.  Artus,  France. 
Improvements  in  the  treatment  and  preparation  of  butter, 
butter  substitutes,  margarine,  and  alimentary  fats  or  com- 
pounds.    October  24. 

20,296.  J.  Xagel.  An  improved  apparatus  for  obtaining 
distilled  and  sterilised  water.  Complete  Specification. 
October  27. 

20,354.  M.  Fehlen.  Improvements  in  apparatus  for  the 
manufacture  or  production  of  butter.     October  28. 

20,477.  T.  Block.  Improvements  in  the  composition  and 
manufacture  of  chocolate.     October  30. 

21,427.  J.  Swan.  An  improved  method  of  treating  eggs- 
Xovember  10. 

21,448.  W.  B.  Walters.  A  new  method  of  and  apparatus 
for  making  butter  and  condensed  milk.  Complete  Specifi- 
catiou.     Xovember  10. 

B. — Sanitary  Chemistry. 

19,719.  G.  E.  Davis.  Improvements  in  the  purificatioa 
of  sewage  and  other  foul  liquids.     October  19. 

21.023.  T.  Twynam.  Improvements  in  the  treatment  of 
sewage.     Xovember  6. 

21.024.  T.  Tvv^-nam.  Improvements  in  the  utilisation 
of  sewage  sludge.     Xovember  6. 

21,082.  C.  Raleigh.  Impro%'ements  in  separating  solid 
from  liquid  matter,  more  especially  relating  to  the  treatment 
of  slimes,  finely-divided  ore,  precipitates,  and  sewage. 
Xovember  6. 

21,213.  A.  Goldthorp.  An  improved  system  of  purify- 
ing and  deodorising  sewage  by  precipitation.     Xovember  8. 

C. — Disinfectants. 

19,588.  W.  Howitt  and  G.  M.  Satchfield.  An  improved 
powder  for  killing  insects.     October  18. 

19,622.  H.  E.  Xewton. — From  The  Farbenfabriken  vor- 
mals  F.  Bayer  and  Co.,  Germany.  Improvements  in  the 
manufacture  of  antiseptics.     October  18. 

19,821.  C.  A.  Burghardt.  An  improved  preparation  or 
compound  for  the  treatment  and  purification  of  sewage  or 
other  foul  water.     October  21. 

20,445.  J.  G.  Tatters  and  J.  T.  Speakman.  Improve- 
ments in  the  manufacture  of  disinfectants.     October  30. 

21,074.  T.  Stubbs  and  Sir  W.  G.  M.  Call,  Bart.  An 
improved  antiseptic  compound.     Xovember  6. 

21,261.  L.  Ascott.  Disinfecting  and  cleansing  tluid. 
Xovember  8. 

Complete  Specifications  Accepted. 
A.— Chemistry  of  Foods. 

1892. 

24,068.  C.  O.  Harz  and  G.  Deisenhofer.  Improved 
process  for  sterilising  and  preserving  liquids  and  perishable 
matters,  and  in  apparatus  therefor.     Xovember  1. 

1893. 

739.  W.  C.  Leechman.  An  improved  preparation  of  tea 
and  the  process  of  making  the  same.     Xovember  15. 

13,537.  A.  Fjelstrup.  An  improved  method  of  pro- 
ducing sterilised  condensed  milk  and  other  substances. 
Xovember  8. 


Nov.  ao,  1893.]        THE  JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


y73 


B. — Sanitary  Chemistry. 

1893. 

•j70.  W.  Weaver.  Weaver's  imjiroved  furnaces  an<l 
:»pparatiis  for  the  treatment  of  towns'  refuse.    November  l."!. 

C — Disinfectants. 
1893. 

031.  H.  Noerdlinger.  Improvements  in  <lisiufectauts. 
October  18. 

.").">GG.  A.  Hlackie.  Improvements  in  preparing  and 
|)acking  materials  for  forming  sobitions  containing  arsenic, 
and  applicable  for  dipping  animals,  preserving  skins,  for 
destroying  germs,  parasites,  and  weeds,  and  for  other  uses. 
October  25. 

1 7, .567.  M.  Kkenberg.  An  improved  preserving  agent 
md  method  of  producing  same.     October  2.'). 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

19,481.  X.  Kumagaya.     See  Class  .XIV. 

20,036.  (".  D.  Ekman.  Improvements  in  obtaining 
useful  products  from  the  liquors  resulting  from  the  manu- 
facture of  cellulose  or  fibres  by  the  sulphite  process. 
<  )ctober  24. 

20,043.  E.  G.  Law.  Improvements  in  and  relating  to 
continuous  paper  for  writing  and  copying  purposes. 
October  24. 

20,144.  M.  Lev}-,  A.  Kustin,  and  L.  Boyer.  Improve- 
ments relating  to  the  manufacture  of  artificial  whalebone, 
and  to  apparatus  therefor.     October  25. 

20,150.  F.  W.  Hayward,  A.  .S.  King,  and  A.  W.  Love- 
land.  Improvements  in  ornamental  paper,  and  means  for 
producing  same.     October  25. 

20,353.  J.  F.  H.  \.  Hoop.  Improved  decorative  paper. 
October  27. 

20,659.  C.  H.  Chapman.  A  new  or  improved  "  metal 
paper."     November  1. 

21,249.  G,  J.  Junk.      See  Class  V. 


XX.— FINE   CHEMICALS,    ALKALOIDS,  ESSENCES, 
AJTO  EXTRACTS. 

Applications. 

19,028.  A.  Miiller  and  H.  Dubois.  An  improved  method 
of  producing  carbon  tetrachloride.     October  18. 

20,245.  L.  (J.  Helmers.  Improvements  in  the  process 
of  obtaining  aqueous  solutions  of  phenols  and  other 
substances.     October  26. 

21,009.  .1.  Bradlej'.  An  improved  pharmaceutical 
product.     November  0. 

21,417.  A.  R.  Ling.  A  new  improved  process  for  the 
manufacture  of  anhydro-ortho-sulphaminebenzoic  acid 
(orthobenzoic  sulphinide),  or  of  its  salts,  from  commercial 
saccharin.     November  10. 

Complete  Specifications  Accepted. 

1892. 

22,757.  J.  F.  F.  von  Mering.  Improvements  relating  to 
the  production  of  acetyl  and  propionyl  compounds  oi 
/j-oxyphenylurethanes  or  their  ethers.     November  15. 


189.}. 
373.").   1".    1{.    dc    Lambilly.      .\n    ini|)roved    niL-thod    of 
producing    formiate    of    ammonia    and    hydrocyanic     acid. 
November  15. 

15,767.  F.  H.  %'erdun.  Improvements  in  compositions 
of  camplior  with  other  substances  for  making  solid  objects 
of  any  <Iesired  shape  or  colour.     .November  15. 


XXI.— PHOTOGRAPHIC  PROCPISSES  ano 
MATERIALS. 

APPLICATIOMS. 

19,518.  J.  W.  T.  Cadett  and  W.  Neall.  Improved 
means  for  drying  photogra[)hic  films  when  on  celluloid, 
paper,  or  other  flexible  substances  or  material.     Or-tober  17. 

19,810.  A.  A.  Bitrratt  and  A.  ,1.  ?].  Hill.  A  new  or 
improved  process  for  separating  photographic  gelatin 
films  from  celluloid  supports  or  bases.     (October  2u. 

20,042.  A.  Hesekiel.  Imj)roved  sensitive  paper  for 
photographic  purposes.  Complete  Specification.  October  24. 

20,342.  F.  J.  M.  Gerland,  W.  C.  Hespe,  and  M.  Levy 
Improvements  in  half-tone  negatives  for  plioto  processes. 
Complete  Specification.  Filed  (Jctober  27.  Date  applied 
for,  23th  March  1893,  being  date  of  application  in  United 
States. 

20,474.  K.Kriigener.  Improvements  in  the  manufacture 
and  treatment  of  photographic  papers.     October  30. 

20,609.  H.  C.  Buckingham. — From  E.  Meregalli,  .lapau. 
Improvements  in  the  ])roduction  of  photographic  prims. 
October  31. 

21,379.  A.  G.  Adamson.  Improvements  in  the  applica- 
tion of  electric  light  for  photographic  purpoises  and 
apparatus  therefor.     November  10. 

21 ,476.  A.  G.  Adamson.  Improvements  in  and  connecte<l 
with  the  developing  of  photographs.     November  1 1. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

19,380.  E.  J.  Warmington.  Improvements  in  lucifer 
matches  and  their  manufacture.     October  16. 

19,931.  W.  Evelyn-Liardet.  An  improved  safety  ex- 
plosive and  method  or  process  of  manufacturing  the  same. 
Complete  .Specification.     October  23. 

20,066.  ]\I.  H  Leonard.  An  improved  gunpowder. 
Complete  Specification.     October  24. 

20,327.  A.  Schindler.  Improvements  in  the  manufacture 
of  gunpowder.     October  27. 

20,467.  P.  A.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  fuses  for  mining  and  similar  purposes. 
October  30. 

20,606.  J.  W.  Swan.  Improvements  in  the  manufacture 
of  gun-cotton  and  apparatus  to  be  employed  therein. 
October  31. 

20,623.  H.  V.  Keeson.  Improvements  in  mechanical 
distance  fuses  or  exploders  for  projectiles.     November  3. 

21,543.  K.  C.  Edmunds.  Improvements  in  explosives. 
November  11. 

Complete  Specifications  Accepted. 
1892. 

19,322.  C.  H.  Wolf.  A  process  for  the  manufacture  of 
fuses,  such  as  framework  fuses,  and  apparatus  in  connexion 
therewith.     October  25. 

20,231.  R.  W.  Sedgwick  and  C.  Lamm.  Mode  of 
exploding  high  explosives  without  the  use  of  fuses,  and 
also  apparatus  therefor.     November  8. 
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22,023.  A.  Kramer.  The  "gigantic"  explosive. 
November  1 . 

23,105.  O.  Imray. — From  C.  Glaser  and  Co.  Process 
for  manufacturing  powder  suitable  for  practice  ammuni- 
tion, sporting  cartridges,  and  similar  purposes.     October  25. 


1893. 

17,061.     J.    P.    O'Donnell.     An 
railway  signal.     November  I. 


improved    detonating 


XXIII.— ANALYTICAL  CHEMISTRY. 
CoMPLETK  Specifications  Acceptep. 

1892. 

23,399.  C.  Weitenkampf.  New  or  improved  apparatus 
for  separating  solid  or  fluid  substances  dissolved  in  alcohol, 
ether,  or  chloroform,  without  evaporation  of  the  solvent. 
November  1. 
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E.  Bentz IV.,  V.,  VI. 

Jos.Beniays.M.I.C.E.    I. 
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R.  B.  Brown V.,  VI. 
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F.  S.    Kipping,')       II.  and 
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Chas.  A.  Kohn,    ")/>„„  nv,«^« 
Ph.D   .  3  Gen.  Chem, 

L.deKoningh  XVIII.,  XXIII. 

T.  A.  Lawsou.  Ph.D. .  IV.,  XX. 

F.H.Leeds.  IIL,  XIII.,  XXI. 
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Ph.D j     111.,  Xll. 

A.  R.  Ling  . .    IV.,  XVI.,  XVII. 
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W.  .vfacnab XXll. 

K.  E.  Markel,  Ph.D. . .    XII. 
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N.  H.  J.  Miller,  Ph.D,    XV. 
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Vai.n!".'!.'':]  XVI..  XVII. 
R.  B.  Pollitt...  I.,  II., XXII. 
W.J.Pope  ....    IV.,  X.,  XXI. 

J.  C.  Richard.son XI. 

G.H.Robertson XI. 

F.  W.  Renaut . . .    Patent  Lists. 

"^■ph-D.''!!:  ^■.^''v }  ««"•  ^e""- 

E.  Sonstadt III.,  VIL,  X. 

E.  G.  P.  Thomas    IV..  V.,  XXI. 
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NOTICES. 


Patent  Law  CoMiiiiTEE. 

The  attention  of  members  is  directed  to  the  report  of  a 
Committee  of  the  Society  formed  to  consider  the  whole 
question  of  the  Patent  Laws.  This  report  has  been  received 
and  adopted  by  the  Council,  which  has  ordered  it  to  be  laid 
before  the  various  sections  with  a  view  to  elicit  an  earh^ 
discussion  of  the  points  therein  raised.  In  order  that 
advantage  may  be  taken  of  next  session  of  Parliament  to 
raise  the  subject,  the  reports  of  discussions  and  the  resolutions 
formulated  should  be  sent  to  the  General  Secretary  not  later 
than  February  1st,  1894.  A  copy  ol'  the  report  will  be 
found  in  the  October  issue. 


Members  are  reminded  that  the  subscription  of  25s.  for 
1894,  payable  on  1st  January  next,  should  be  sent  in  good 
time  to  the  Treasurer,  in  ordi.T  to  ensure  continuitv  in  the 
receipt  of  the  Society's  Journal.  Any  changes  of  address 
to  appear  in  the  new  List  of  Members  now  in  course  of 
preparation,  should  reach  the  General  Secretary  not  later 
than  January  15th,  1894. 
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Backers'  Orders. 
For  the  convenience  of  Members,  the  Treasurer  has 
arranged  with  the  Bankers  of  the  Society  that  they  shall 
collect  subscriptions  from  Bankers  iu  town  and  country; 
and  ^Members,  who  have  not  already  done  so,  are  invited  to 
fill  up  and  sign  the  Banker's  Order  enclosed  ^-ith  this 
number  of  the  Journal,  which  should  then  be  sent  to  the 
Honorary  Treasurer,  Mr.  E.  Rider  Cook,  East  London  Soap 
Works,  Bow,  E. 

Authors  of  communications  read  before  the  Society,  or 
any  of  its  Local  Sections^  are  requested  to  take  notice  that 
under  Rule  41  of  the  bye-laws,  the  Society  has  the  right  of 
priority  of  publication  for  three  months  of  all  such  papers. 
Infringement  of  this  bye-law  renders  papers  liable  to  be 
rejected  by  the  Publication  Committee,  or  ordered  to  be 
abstracted  for  the  Journal,  in  which  case  no  reprints  can 
be  furnished  to  the  author. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed. 


LIST  OF  MEUBEBS  ELECTED  22nd  DECEMBER  1893. 


Berk,  F.  W.,  1,  Fenchurch  Avenue,  London,  E.C., 
chemical  manufacturer. 

Blake,  Arthur,  Dean  House,  Red  Hill,  Surrey,  veterinary 
surgeon. 

Fiebing,  J.  H.,  Pfister  and  Vogel  Leather  Co.,  ^Milwaukee, 
Wis.,  L'.S.A.,  chemist. 

Garton,  R.  S.,  17,  Winson  Green  Road,  Birmingham, 
chemist. 

Heisch,  Godfrey  P.,  .325,  Clapham  Road,  Loudon,  S.W., 
gas  engineer. 

Hicks,  Jas.  A.,  c/o  B.  Redwood,  4,  Bishopsgate  Street 
Within,  E.C.,  chemist. 

Kestner,  Paul,  40,  Bd.  Vauban,  Lille,  France,  chemist. 

Lassing,  H.,  M.D.,  19,  Park  Place,  Kew  York,  U.S.A., 
editor  "  American  Analyst." 

Miller,  Dr.  Harry  E.,  216,  Bush  Street,  San  Francisco,  Cal., 
U.S.A.,  chemist. 

Patterson,  Prof.  H.  J.,  College  Park,  Prince  George's  Co., 
Md.,  U.S.A.,  agricultural  chemist. 

Ross,  Arthur,  1,  Glengall  Road,  Old  Kent  Road,  S.E., 
chemist. 

Shepherd,  H.  H.  B.,  Anglo-Continental  Guano  Works, 
Tidal  Basin,  ¥,.,  chemist. 

Smith,  Jas.  F.,  281,  Stratford  Road,  Sparkbrook,  Bir- 
mingham, chemist. 

Tyrer,  Chas.  T.,  Stirling  Chemical  Works,  Stratford,  E., 
manufacturing  chemist. 

Watel,  H.  G.,  Buckhurst  Hill,  Essex,  consulting 
engineer. 

Wilder,  F.  L.,  c/o  St.  John  d'el  Rey  ^lining  Co.,  Morro 
Telho,  Minas  Geraes,  Brazil,  assayer. 


CHANGES  OP  ADDRESS. 


Aikman,  C.  M.,  1/0  St.  Vincent  Street;   128,  Wellington 
Street,  Glasgow. 

Baker,  Theo.,  lo  Oakland ;  The  Warner  House,  Emporium, 
Pa.,  U.S.A. 

Bell,  J.  Carter,  1  o  Brooklvn;  13,  Park  Row,  Xew  York, 
U.S.A.  .  .     ,       , 

Bourcart,  Dr.  R.,  l/o   Lyons  ;  c/o  A.  and  F.  SchoeUer, 
Opladeu,  bei  Coin,  Germany. 

Brown,  F.  W.,  l/o  St.  John's  Wood ;  43,  Elgin  Avenue, 
Maida  Hill,  W.  ^ 


Brown,  Horace  T.,  F.R.3.,  l/o  Burton ;  74,  Addison  Road, 
Kensington,  W. 

Butler,  W.  W.,  l/o  Selly  Park;  The  Cedars,  Duchess 
Road,  Edgbaston,  Birmingham. 

Couche,  C.  W.,  1  o  Liverpool ;  United  Alkali  Co.,  Limited, 
Weston  Works,  near  Runcorn. 

Crosfield,  A.  L.,  l/o  Birkenhead ;  Casino  Ingles,  Minas 
de  Rio  Tinto,  Huelva,  Spain. 

Crossley,  R.,  1  0  Accrington ;  The  Elms,  Xorthwood,  near 
Rickmansworlh,  Herts. 

Edwards,  Vincent,  To  Upton  Park;  1,  Coverdale,  Mon- 
tague Road,  Richmond-on-Thames. 

Francis,  Edw.,  l/o  Parkside ;  Ivy  Bank,  Park  Valley, 
Nottingham. 

Garner,  D.  C,  Journals  to  c/o  Hicks  and  Co.,  Queen 
Street,  CardifiF. 

Glendinning,  T.  A.,  l/o  Leeds ;  retain  Journals  until 
further  notice. 

Green,  J.  E.,  1  o  Claypath  ;  42,  Gilesgate,  Durham. 

Hamilton,  Jas.  C,  l/o  Edinburgh  ;  c/o 'H.  Swinglehurst, 
Hincaster  House,  Milnthorpe. 

Hamilton,  O.,  Journals  to  British  White  Lead  Co.,  North- 
fleet,  Kent. 

Henuin,  A.,  l/o  Springfield ;  Mononguhela  Furnaces, 
McKeesport,  Pa.,  U.S.A. 

^  Hogben,  Walter,   l/o  Edinburgh ;    7,  Brighton  Terrace, 
Joppa,  Midlothian,  N.B. 

Hopkins,  Erastus,  lo  Hotel  Hallett ;  256,  Benefit  Street, 
Providence,  R.I.,  U.S.A. 

Homer,  Jarvis  W.,  I'o  Barnsley ;  27,  Brookfield  Road, 
Sheffield. 

Jackman,  E.  J.,  l/o  Upton  Lane ;  Northern  Outfall 
Works,  Beckton,  E. 

Jackson,  A.  G.,  l/o  Brisbane ;  Stockwell,  Argyle  Street, 
Paramatta,  New  South  Wales. 

Jackson,  Saml.,  1  0  Mold  Green;  7,  Mnlgrave  Terrace, 
Dalton,  Huddersfield. 

Je:iuer,  E.,  I/o  Leyton  ;  209,  Markhouse  Road,  Waltham- 
stow,  Essex. 

Johnson,  E.  E.,  1  o  Oxford  Road ;  258,  Brunswick  Street, 
Chorlton-on-Medlock,  Manchester. 

Kleemann,  Dr.  S.,  l/o  Botanic  Road  ;  25,  Greenfield  Road, 
Stoneycroft,  Liverpool. 

Knight,  A.  H.,  l/o  Liverpool ;  2,  Gerald  Road,  Oxton, 
Cheshire. 

Koechlin,  II.,  l/o  Lyons  ;  19,  Avenue  du  Mont  Riboudet, 
Rouen,  France. 

Lagerwall,  Dr.  Ivar,  l/o  Stockholm  ;  63,  Rue  de  Provence, 
Paris. 

Lund,  Jas.,  lo  East  Cambridge  ;  142,  Hawthorne  Street, 
Maiden,  Mass.,  U.S.A. 

Neilson,  Wm.,  l/o  Canning  Town ;  23,  Terrace  Road, 
L'pton  ]Manor,  E. 

Orr,  Alex. ;  Journals  to  109,  Pitt  Street,  Sydney,  New 
South  Wales. 

Peploe,  D.  H.  T.,  1  o  39  ;  24,  Sloane  Gardens,  London, 
S.W. 

Powell,  Legh  S.,  l/o  Notting  Hill  Square ;  5,  Campden 
Hill  Square,  W. 

Richards,  Edgar,  l/o  New  York  ;  1621,  H.  Street, 
Washington,  D.C.,  U.S.A. 

Rigby,  J,  S.,  1/0  Vancouver  ;  35,  Bagot  Street,  Wavertree, 
Liverpool. 

Schlichter,  Dr.  H.,  l/o  Bowes  Park;  Thothmes  House, 
Gisburn  Road,  Hornsey,  N. 

Sprengel,  Dr.  II. ;  Journals  to  Professor  H.  Sprengel, 
Ph.D.,  F.R.S.,  SavUe  Club,  107,  PiccadiUy,  W. 

Wadman,  W.  E.,  l/o  Bergen  Point;  102,  Lord  Avenue, 
N.J.,  U.S.A. 

Watts,  C.  W.,  1/0  Belfast ;  40,  Goldhurst  Terrace,  London, 
N.W. 
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Wilkin,  \V.  II,;  .Journals  lo  Sir  Walter  Wilkin;  address 
as  before. 

Wingate,  II.  M.,  l/o  Glasgow;  c/o  C.  McCulloch,  25, 
National  Mutual  IJuildiugs,  Collins  Street,  JMelbourne, 
Victoria. 


MEMBER  OMITTED  FROM  LIST. 


Yoshiniura,  K.,  Hi<rh   Middle   School,    Zosliikwan,   Sat- 
suma,  Japan. 


CHANGE  OP  ADDRESS   REQUIRED. 


Billing,    H.   S. ;  l/o    Regent    Terrace,    Plympton,    South 
Devon. 


3Beatft9< 


]).avies,  R.  H.,  l/o  Apothecaries'  Hall,  London,  E.G. 
Evans,  Dr.   P.  Xorman,   l/o   28,    Great   Ormond  Street, 
London,  E.G. 


TnK  Chemical  Society's  Roohs,  BcRLt\5TO^  House,  W. 


Chairman :  'Wm.  Thorp. 
Vice-Chairman :  W.  Crowder. 


E.  J.  Bevan. 
AV.  G.  Blagden. 
C.  C.  Hutchinson. 
T.  A.  Lawson. 
R.  Messel. 
B.E.  R.  Kewlands. 
W.  Ramsay. 


Committee : 

F.  G.  Adair  Roberts. 
A.  Grordon  Salamon. 

G.  N.  Stoker. 
F.  Napier  Sutton. 
T.  Tyrer. 
Frank  Wilson. 
C.  R.  Alder  Wright. 


Ilnn,  Local  Secretary :  John  Heron, 
74,  North  Side,  Clapham  Common,  S.W. 


SESSION  189.S-91. 


1894:— 
Jan.  8th. 
Feb.  5th  :— 
Mr.  W.  P.  Dreaper.    "Theoiy  of  Dyeing. 

Colours." 

Dr.  A.  Dupr6.    "  Note  on  an  interesting  Explosion  caused  by 
Peroxide  of  Sodium." 


-Discussion  on  the  state  of  the  Patent  Law. 

Part  I. 


'  Ingrain 


Meeting  held  Monday,  Xoveinber  6th,  1893. 


MR.    WM.    THORP    IX    THE    CHAIK. 


ESTIMATION  OF  ALIZARIN  AND  ALLIED 
COLOURING  MATTERS. 

BY  V,',    P.    DREAPER,    F.I.C. 

The  general  method  of  testing  the  purity  and  strength  of 
these  colouring  matters  is  that  known  as  the  "  direct  d3eing" 
method.  This  is  a  more  or  less  tedious  process  of  dyeing 
mordanted  samples  of  wool,  cotton,  or  silk  fibre  under 
standard  conditions,  with  known  weights  of  the  dyes,  and 
comparing  the  results  obtained  with  those  dyed  with  pure 
samples.  Lnfortunately  there  are  many  details  connected 
■with  this  process  which  are  essential  to  its  success,  and 
great  care  has  to  be  taken  that  the  samples  receive  the  same 
treatment   in    the     mordanting    and   dyeing,   the   ratio  of 


liquor  to  fibre  being  kei)t  constant,  and  the  temperature 
nicely  regulatrd.  With  care  it  is  possible  to  obtain  results 
which  indicate,  within  certain  limits,  the  value  of  any 
particular  dye  as  compared  with  any  standard,  which  must 
of  necessity  vary  with  the  choice  of  each  ojierator.  It  is 
thus  impossible  to  compare  the  results  obtained  by 
different  operators. 

When  working  out  my  volumetric  "  copper  "  proceBS,  for 
the  estimation  of  tannic  and  gallic  acids  (this  Journal,  May 
1893),  I  attempted  to  adapt  the  process  to  the  direct 
titration  of  "  adjective  "  dyes,  and  I  now  give  the  results 
obtained.  It  is  obvious  that  this  process,  if  successful,  will 
allow  of  the  direct  comparison  of  the  different  samples  by 
a  numerical  standard. 

These  colouring  matters  are  capable  of  forming  colour 
lakes  with  metallic  oxides,  owing  probably  to  the  fact  that 
they  contain  two  hydroxyl  (0H^>  groups,  or  one  hydroxyl 
and  one  carboxyl  (CO. OH)  group  in  the  ortho  position. 

When  these  compounds  are  produced  in  the  fibre  itself 
by  first  mordanting  with  the  metallic  oxide,  and  then 
immersing  in  a  solution  of  the  dye,  the  fibre  permanently 
takes  the  colour  of  the  lake.  It  is,  however,  possible  to 
produce  these  lakes  by  precipitating  the  dye  in  solution  ;  the 
undermentioned  process  is  based  on  this  fact. 

A  standard  solution  of  copper  sulphate  is  run  into  the 
dye,  suspended  or  dissolved  in  a  slightly  acid  solution  of 
sodium  acetate,  to  which  a  quantity  of  barium  sulphate  has 
been  added  ;  the  titration  is  carried  on  at  the  boil.  The 
general  procedure  adopted  in  this  paper,  and  that  re- 
commended for  general  use,  is  as  follows: — 

The  standard  solution  of  copper  sulphate  is  made  by 
dissolving  30  grms.  to  the  litre  of  water,  equal  to  a  value  of 
0*  009.5  grm.  CuO  per  cc,  and  the  sodium  acetate  solution 
by  dissolving  100  grms.  of  the  salt  in  a  litre  of  water  to 
which  5  cc.  of  acetic  acid  have  been  added. 

One  grm.  of  the  alizarin  paste  or  0*25  grm.  of  the 
powder,  is  transferred  to  a  small  flask  and  10  cc.  of  the 
sodium  acetate  solution,  added,  and  the  solution  made  up  to 
50  cc.  (roughly).  About  1  grm.  of  barium  sulphate  is 
then  added.  The  flask  is  placed  on  a  sand-bath,  the  con- 
tents brought  up  to  the  boil,  and  the  copper  solution  run  in 
from  a  burette. 

To  test  when  sufficient  solution  has  been  added  to  pre- 
cipitate all  the  dye  as  copper  lake,  the  end  of  a  glass  rod  is 
from  time  to  time  introduced  into  the  liquor  and  gently 
pressed  on  to  a  folded  slip  of  "  Swedish  "  filter-paper,  the 
slip  afterwards  being  unfolded  and  the  under  surface  tested 
for  excess  of  copper  solution  with  potassium  ferrocyanide. 
The  following  results  have  been  obtained  with  commercial 
products  : — 


D3'e  taken. 

CuO 
precipitated. 

CuO 
precipitated. 

3Iean  CuO. 

Alizai'in  Bordeaux,    B., 

20  per  cent. 
Alizarin      brown,     W., 

paste. 
Alizarin  orange,  R.,  20 

per  cent. 
Alizarin    cyanine,  G.G., 

paste. 

0-05.32<7 
0-0589<7 

0'052.3fl- 
0-0608fl- 

0-0.527i7 
0-0598fir 

0-0503(7 
0  •  03995- 

0-0513fl- 
0-0408fif 

0-05085- 
0-0403^ 

C- 0494(7 

0-0484^ 

0-04895- 

Coerule'in,  paste 

0-0475i/ 

0-0484fif 

0-04795- 

Coerulei'i,  S.W.,  powder 

0 -16725- 

0-16725- 

0-16725- 

Coeriileiu,  S.,  powder  . . . 

0-1954gr 

0-1909f7 

0-1931</ 

Silvertown  blue,  paste. . 

0-03S9flf 

0-0408flr 

0 -0398(7 

Alizarin  blue,  R.,  paate. 

0-02855- 

0-0285flr 

0-0285J/ 

Alizarin    blue,   S.R.W., 

powder. 
Alizarin  red,  G.  1,  20  per 

cent. 
Alizarin  red,  S.,  powder 

0-1444sr 
0-0427<7 
0- 2128^7 

0 -13685- 
0-04465- 
0-20325f 

0-1406g '. 

0'04.36^ 

0-20905- 

Alizarin     red,      S.S.S., 

powder. 
Diamine  fast  red,  F.  . . . 

0-18-20fl- 
0-0722fl- 

0-1858fl- 
0-07605- 

0-18395r 
0-07246- 

The  above  results  .are  all  expressed  on  1  grm.  of  sample  taken. 
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Alizarin  red  S  and  SSS  powders  are  the  sodium  salts  of 
sulphouic  acids  of  alizarin.     For  instance  tiie  S  brand  is — 


-CO 


CfiH, 


\ 


\co/ 


c,.h; 


0H(1) 
0H(2) 
SO^.Xa 


On  adding  the  copper  sulphate  solution  in  the  usual 
■way  no  precipitation  took  place,  the  SOg.Xa  group  pre- 
venting the  formation  of  the  copper  lake.  If,  however, 
barium  chloride  be  added  to  the  solution  before  titration, 
the  corresponding  barium  salt  is  produced,  and  the  sulphonic 
group  is  so  modified  that  the  copper  lake  is  readily  formed, 
thus : — 


CfiH, 


\co/ 


ChH 


/CO. 

\co/ 


QH  (-  O  / 

\S03 

I 

Ba 

I 
SO. 


\ 


Cu 


.h(o\ 
\o/ 


Cu 


Alizarin  blue  SRW  powder,  C,-HoX04.2HXaS03,  and 
Coerulein  S  powder,  C;oHs06.2HXaS03,  bisulphite  com- 
pounds, are  precipitated  by  copper  sulphate  in  the  same 
way  as  the  alizarins  themselves. 

Diamine  fast  red  F. — 


C,,H,.X-X.C,nIl4; 


C6H,.X=N.C6H3/ 


OH 
XHo 
-SO..  OH 

CO.OHCI) 


0HC2) 


gave  constant  results  when  barium  chloride  was  added, 
showing  that  the  process  is  useful  in  cases  where  the 
colouring  matter  contains  one  carbosyl,  and  one  hydroxyl 
group  in  the  ortho  position,  and  also  contain  a  sulphonic 
acid  group. 

It  is  necessary  to  have  a  large  excess  of  sodium  acetate 
present.  It  was  noticed  that  the  results  obtained  in  some 
cases  were  too  low,  when  such  was  not  the  case.  This  was 
particularly  noticed  in  the  case  of  alizarin  brown,  and  was 
probably  due  to  the  presence  of  free  sulphuric  acid  in  the 
solution.  On  the  addition  of  a  further  quantity  of  acetate 
the  normal  figures  were  obtained. 

It  was  sometimes  noticed  that  the  solution  filtered  free 
from  precipitate  was  highly  coloured,  and  it  was  quite 
impossible  to  distinguish  the  end  reaction  with  the  ferro- 
cyanide.  In  nearly  all  cases  this  colouration  disappeared 
on  further  addition  of  copper  solution.  This  was 
particularlv  noticed  in  the  case  of  gallein,  and  was  due 
to  the  dye'stuff  being  slightly  soluble  in  hot  water.  With 
some  of  the  recently  introduced  colours  for  dyeing  on  chrome 
mordanted  wool,  the  above  process  in  its  present  state  is 
not  apphcable.  However,  the  majority  of  these  colours  act 
in  the  normal  way,  good  results  being  obtained  with  chrome- 
violet  and  chrome-blue. 

The  results  have  been  calculated  in  terms  of  copper- 
oxide.  If  required  they  can  be  given  in  terms  of  the  dye 
present,  providing  its  exact  composition  is  known.  For 
instance,  taking  gnllein  as  C..,|H,oO;  and  the  copper  lake  as 
C.;oHsO-.Cu  from  the  mean  of  the  two  results  obtained 
0-0489 'grm.  of  copper  oxide;  the  percentage  of  gallein 
present  is  22  •  40,  with  a  probable  error  of  +0-22  per  cent. 

The  accuracy  of  this  process  is  not  likely  to  be  disturbed 
by  impurities  other  than  substances  that  form  colour-lakes. 
Any  reducing  sugars  present  will  have  no  action,  owing  to 
the  acid  reaction  of  the  solution. 


Besides  the  testing  of  the  strength  of  the  colouring 
matters,  the  results  obtained  should  be  of  pmctical  use  to 
the  dyer  and  calico  printer.  It  is  known  that  the  correct 
amount  of  mordant  necessary  to  combine  with  the  dye 
must  be  present  on  the  fibre,  if  the  best  results  as  regards 
purity  of  shade  and  fastness  against  light  and  soaping, 
are  to  be  obtained.  In  the  ordinary  way,  these  results  can 
only  be  obtained  by  means  of  a  long  series  of  tests,  using 
varying  amounts  of  mordant  and  dyeing  with  excess  of 
colour.  The  figures  obtained  by  the  above  process  can  be 
used  for  this  purpose,  it  being  an  easy  matter  to  calculate  the 
amount  of  mordant  necessary-  to  form  the  "  normal  "  lake 
with  any^  percentage  of  alizarin  required  to  obtain  a  given 
shade.     The  "  normal  "  lake  being  taken  as 


\/ 

If  "  compound  "  lakes  are  required  fhe  problem  is  still  an 
easy  one,  providing  one  knows  the  composition  of  the  lake 
required. 

In  dyeing  with  other  mordants  the  figures  for  copper 
oxide  can  still  be  used  by  means  of  conversion  factors.  For 
example 

TeO -911 

CaO -709 

CrO -866 

In  some  cases  the  alizarins  are  mixtures,  and  it  is  also 
necessary  for  the  dyer  to  mix  the  colours  himself,  in  order 
to  arrive  at  certain  shades.  The  mixture  itself  can  be 
titrated  to  obtain  the  "  mordant  value,"  or  the  result  can  be 
calculated  from  the  values  for  the  individual  dves. 


Discussion. 

!Mr.  T.  RoTLE  said  during  the  last  50  or  60  years  many 
efforts  had  been  made  to  determine  the  value  of  colouring 
matters  by  any  precipitate  that  could  be  formed  in  a  pre- 
cipitation sense,  but  they  all  ended  in  entire  failure.  If 
that  could  be  done  the  valuation  of  alizarin,  cochineal,  log- 
wood, and  other  colouring  matters  would  be  very  easy, 
whereas  it  was  a  matter  of  extreme  difficult}'.  Speaking  of 
alizarin  alone  any  precipitation  from  copper,  iron,  or 
alumina  would  form  itself  firstly,  probably  at  the  expense 
of  the  alizarin  that  might  be  present,  but  anj"  impurity  out 
of  the  many  that  might  also  be  present  would  go  down  and 
form  colouring  matter  in  the  sense  of  being  a  precipitate, 
and  be  attributed  to  the  value  of  the  alizarin.  It  had 
never  been  found  possible  to  value  alizarin,  except  by  a 
judgment  of  the  colourmg  matter  as  determined  by  the 
brilliancy  to  the  dye.  Had  this  been  possible  there  would 
have  been  easy  times  for  many  people  in  years  gone  by  to 
find  the  value  of  alizarin,  whereas  it  had  been  a  matter  of 
"•reat  difficulty  indeed,  even  among  people  who  lived  all 
their  lives  in  Turkey-red  dye-works,  to  determine  which  of 
two  or  more  colouring  matters  was  the  best. 

The  Chairm-^^s  said  he  had  hoped  they  would  have  heard 
from  Mr.  Eoyle  something  of  his  own  experience  which 
would  have  added  to  the  usefulness  of  the  paper,  but  he 
seemed  to  have  condemned  all  such  processes  rather  hastily 
and  without  exception.  He  should  like  to  ask  ilr.  Dreaper 
how  his  tests  corresponded  with  the  actual  experience  in 
dyeing.  He  knew — not  with  alizarin,  but  with  some  other 
colouring  matters — there  were  extreme  difficulties  in  getting 
any  chemical  test  to  correspond  with  actual  manufacturing 
experience.  At  the  same  time  he  should  be  extremely 
sorry  to  discourage  investigations  in  this  direction.  Used 
as  the  great  artists'  colours  were  uced,  with  brains,  he 
thought  many  of  these  indications  might  be  very  useful 
toijether  with  other  evidence  in  the  valuation  of  dyeing 
materials. 

Mr.  J.  Herox  said  he  had  practically^  no  experience  in  the 
testing  of  colouring  matters,  but  he  wished  to  say  a  word  as 
to  the  method  employed  by  I\Ir.  Dreaper,  in  estimating  his 
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copper.  It  was  a  well-known  fact  that,  in  workinp  with 
]''ehliiii,''s  solution,  and  other  solutions  in  which  copper 
pliiyiil  the  iniiicipal  part,  all  volumetric  processes  were 
unreliable  and  raisleadinjr. 

He  had  had  vctv  long  experience  of  Fchling's  solution  in 
the  determination  of  various  carbohydrates,  and  his  experi- 
ence, as  well  as  that  of  many  otliiis'  who  had  worked  in  the 
same  direction,  had  been  that  the  voninetrie  method  was 
most  unreliable,  and  that  where  absolute  accuracy  was 
required,  the  gravimetric  method  only  should  be  used. 

Mr.  Dkkapkr  t:aid  he  understood  Mr.  Royle  to  say  that 
his  remarks  only  applied  to  alizarin  reds,  and  he  said  the 
impurities  would  go  down  with  the  copper  lake.  This 
might  be  so  with  these  matters  which  formed  colour  lakes, 
and  for  practical  purposes  they  must  be  taken  as  the  dye 
itself,  for  thej'  would  dye  on  to  the  mordanted  fibre.  The 
results  obtained  by  the  "  copper  "  process  should  be  the 
same  as  those  obtained  on  the  tibre,  for  the  conditions  were 
almost  identical.  As  to  the  so-called  colour  tests  obtained 
by  dyeing  samples  of  fibre,  he  was  quite  aware  that  these 
were  necessary  in  cases  where  it  was  required  to  match  a 
given  shade.  He  was  not  attempting  to  do  this,  but  simply 
estimating  the  mordant  value  of  any  given  dye.  The  chair- 
man had  asked  whether  the  titration  values  agreed  with 
those  obtained  by  dyeing  on  a  mordanted  fibre.  He  had 
only  tried  a  few  experiments  in  this  direction  and  they  seemed 
to  indicate  that  such  was  the  case.  The  difficulty  was  that 
the  results  one  obtained  with  the  above  method  were  in 
terms  of  the  mordant  used,  but  when  dyeing  on  the  tibre, 
the  results  were  expressed,  so  to  speak,  in  terms  of  the 
colour  obtained.  Mr.  Heron  said,  that  with  Fehling's  and 
other  copper  solutions,  working  volumetrically,  it  was 
difficult  to  obtain  identical  conditions  of  working.  He 
always  worked  with  the  same  amount  of  solution  at  the  boil, 
and  at  the  end  of  the  reaction,  ore  of  course  had  the  same 
excess  of  copper-solution  present.  Also  the  copper-sulphate 
was  present  in  acid  solution,  and  consequently  no  reduction 
could  take  place.  Before  making  the  final  test  with  the 
ferro  cyanide,  the  solution  was  boiled  for  two  or  three 
minutes,  so  that  the  lake  might  be  thoroughly  formed. 


Meeting  held  Monday,  December  -Ifh,  189.3. 


ME.    war.    THORI*    IX    THE    CHAIR, 


A  NEW  KUiSH  FKOM  THE  ZAMBESI. 

BY    THOS.  CHKISTY. 

Befoue  the  regular  business  of  the  evening  commenced 
Mr.  Thomas  Christy  exhibited  some  rushes  from  South 
Africa,  which  Colonel  d'Andrada,  of  the  Portuguese 
Government  ^lission,  had  found  growing  on  the  Zambesi. 
He  said  that  they  were  of  great  commercial  interest  on 
account  of  the  masses  of  fibre  running  throughout  the  stalk, 
and  at  a  certain  time  of  the  year  they  died  down,  and  the 
fibre  then  was  most  easily  collected.  He  had  distributed 
some  specimens  of  them,  but  the  first  report  was  in  the 
"  Chemiker  Zeitung,"  where  the  microscopic  sections  were 
very  accurately  drawn  and  the  description  given.  It  was 
stated  to  be  the  leaf  of  a  plant  unc^uestionably  of  the 
Sansivera  species  and  looked  like  the  Sansivera  Cjlindrica, 
the  species  which  was  used  for  making  strings  and  bow 
strings.  The  fibre  was  of  very  great  strength,  but  it  was 
impossible  to  determine  the  exact  species  at  present  as 
there  was  no  flower  to  it. 

The   subjoined   drawing    is    taken   from    the    Chemiker 
Zeitung,  12,  1892,  1716. 


1-^.6. 


Fig.  1.  Cross  section  of  rush. 

a  =  longitudinal  furrow,  which,  together  with  other  fact.s,  show 
that  the  rush  has  more  of  the  nature  of  a  leaf  than  f)f  a  stalk. 

I'lg.  2.  Cross  section  of  portion  of  hast  stem,  showing  fibres  in 
section. 

Fig.  3.  Piece  of  an  isolated  bast  cell,  with  projections. 

Fijr.  4.  Piece  of  an  isolated  bast  cell,  with  transverse  rib, 

Fig.  5.  Isolated  parenchyinc  cell. 

Fig.  6,  Two  isolated  bast  cells. 
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APPLICATIOX  OF  AIR  IN  MUTKjN  TU 
CHEMICAL  INDUSTKV. 

by  h.  g.  watel. 
Adjourned  Discussiox. 
(See  also  this  Journal,  ante,  p.  491  .9^^'.) 
Mr.  B.  E.  E.  Nemlaxds  said,  that  on  the  reading  of  this 
paper  he  proposed  that  the  discussion  should  be  adjourned 
so  as  to  afford  an  opportunity  of  obtaining  from  a  gentleman 
of  Mr.  Watel's  great  experience,  in  connection  with  this 
subject,  some  further  useful  information,  and  he  should 
confine  what  he  had  to  say  mainly  to  asking  a  few  questions 
with  the  view  of  eliciting  such  particulars.  He  noticed  that 
in  the  paper  it  was  stated  that  220  lb.  of  water  could  be 
evaporated  with  1  lb.  of  fuel,  which  seemed  a  very  striking 
statement.  In  the  best  form  of  multiple  effects,  which  was 
hitherto  considered  the  most  economical  form  of  evaporat- 
ing apparatus,  40  lb.  of  water  with  1  lb.  of  coal  was 
considered  extremely  good  work,  but  here;,  they  had  an 
evaporation  of  220  lb.  No  doubt  Mr.  Watel  would  agree 
with  him  that  the  efficiency  of  air  drying  would  depend 
entirely  on  the  state  of  the  atmosphere,  on  whether  the  air 
was  charged  with  moisture,  or  was  unusually  dry,  and  he 
should  like  to  know  if  the  result  which  he  had  given  was 
one  obtained  in  very  dry  weather,  or  an  average  result 
obtained  during  the  whole  year.  Then  he  said  that  there  was 
a  saving  effected  by^  the  use  of  the  fan  to  the  extent  of  130/. 
a  year  when  used  for  collecting  charcoal  dust,  and  it  would 
be  interesting  to  know  what  kind  of  charcoal  it  was,  and  in 
what  kind  of  works  such  a  large  sum  could  be  obtained  for 
dust.  He  thought  there  must  be  something  of  unusual 
value  in  the  kind  of  char  referred  to.  A  reference  was 
made  to  the  use  of  the  fan  in  manure  works  and  acid 
factories,  and  it  would  be  interesting  to  know  of  what 
materials  these  fans  were  made,  because  the  experience  of 
those  who  had  to  do  with  manure  factories  was  that  the 
gases  were  of  a  very  corrosive  character;  and  that  it  was 
very  difficult  to  find  anything  except  wood  or  lead  which 
could  resist  their  action.  He  thought  it  would  be  impossible 
to  construct  a  Blackmau  fan  of  eithec  of  these  materials. 
He   should   also   like   some  information  on  the  means  of 
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indicating  automatically  the  temperature  in  drying  stoves. 
Many  persons  had  experienced  the  difficulty  of  the  problem 
of  finding  some  means  of  fixing  the  temperature  of  such 
stoves,  so  that  the  material  exposed  to  the  action  of  the  hot 
air  should  be  heated  sufficiently,  and  at  the  same  time  not 
excessively.  He  had  used  a  mercurial  arrangement  for  the 
purpose,  but  he  should  be  glad  to  know  if  Mr.  Watel  had 
any  better  plan. 

Mr.  T.  RoYLE  asked  Mr.  Watel  if  he  found  the  propulsion 
of  air  through  the  substance  to  be  dried  was  preferable  to 
the  abstraction  of  the  air  at  the  other  end  of  the  appa- 
ratus ? 

Mr.  C.  G.  Cresswkll  said  he  should  like  to  ask  Mr. 
Watel  one  or  two  questions  with  reference  rather  to  the 
theoretical  side  of  his  subject,  which,  although  perhaps 
apparently  simple  when  put  in  concrete  shape,  had  not  yet 
so  far  as  he  had  ascertained  been  formulated  into  a  law. 
The  author  had  referred  to  a  body  which  could  not  be  dried 
at  a  high  temperature,  but  which,  after  having  been  warmed 
very  nearly  to  the  critical  point  by  a  (iurrent  of  hot  air,  was 
then  dried  by  a  sudden  current  of  cold  air.  They  all  knew 
what  a  warm  south-westerly  wind  on  the  top  of  a  frost 
meant ;  how  the  walls  instantaneously  ran  with  moisture  in 
every  direction.  The  walls,  chilled  by  the  frost,  the 
moment  they  came  in  contact  with  a  moisture-laden  wind 
of  higher  temperature,  condensed  the  moisture  and  probably 
absorbed  a  considerable  portion.  Again,  on  a  fine  dry  day 
in  March  the  sun  heated  every  object  on  which  it  shone,  while 
at  the  same  time  a  cold  wind  with  very  little  moisture  in  it 
blew.  At  once  an  intense  sensation  of  cold  was  produced, 
moisture  being  drawn  away  with  the  usual  effect  of  lowering 
the  temperature.  The  connection  of  these  things  with  the 
subject  would  be  seen  later.  There  was  an  invention 
brought  out  some  years  ago  bj'  a  man,  now  dead,  which  he 
did  not  think  met  with  the  success  it  deserved.  In 
"  Storer's  Dictionary  of  Solubilities "  it  was  stated  on 
the  authority  of  Mansfield  (J.  Chem.  Soc.  I.,  261),  that  gum 
animi  resin  was  not  soluble  in  ordinary  solvents,  but  when 
those  solvents  were  brought  to  bear  upon  it  in  the  form  of 
vapour,  then  this  resin  absorbed  the  solvent  vapour  and 
became  soluble.  The  above-mentioned  inventor  found  out 
that  a  necessary  element  in  the  solution  was  that  the  vapour 
should  be  always  kept  at  a  higher  temperature  than  the 
gum  itself,  and  on  that  he  based  a  process  For  dissolving 
it  (this  Journal,  1889,  553).  He  thus  dispensed  with  the 
very  destructive  process  of  heating  the  resin  to  so  nearly 
its  point  of  destructive  distillation  that  the  vapours 
evolved  produce  a  revivification  of  the  resin  and  restore 
it  ouce  more  from  its  condition  of  a  fossil  resin  to  a  live 
resin.  At  the  same  time  there  were  vast  numbers  of 
pots  of  this  resin  destroyed  in  the  process  and  the  colour 
was  very  much  deepened.  By  treating  the  resin  by  this 
solvent  vapour  at  a  higher  temperature  than  the  body  itself 
he  produced  absorption  of  the  vapour  into  its  molecular 
structure,  thereby  rendering  it  capable  of  solution  to  a 
perfectly  water-Mhite  fluid.  Now  one  was  struck  at  once 
there  with  a  very  peculiar  fact  j  here  was  a  moisture-laden 
vapour,  very  like  the  south-west  wind,  which  came  in  contact 
with  the  cooler  body,  condensed  upon  its  surface  and  was 
absorbed  into  it.  Another  remarkable  observation  of  the 
same  inventor  was  that  if  the  molecular  structure  of  the 
body  was  continuous  the  absorption  took  place  quite  regu- 
larly, but  if  there  were  any  break  in  it,  and  the  body  was 
porous,  then  the  absorption  of  the  moisture-laden  vapour 
was  not  observed.  That  observation  was  utilised  for  the 
impregnation  of  designs  on  ivory,  for  which  and  other  pur- 
poses the  Endolithic  Co.  was  formed,  and  which  he  believed 
was  doing  well.  He  had  been  shown  tablets  of  ivory  on 
which  a  design  had  been  painted  on  the  outside,  and  which 
had  been  subjected  to  vapours  under  this  condition.  The 
design  penetrated  right  through  the  whole  of  the  plate  of 
ivory,  and  if  that  were  sliced  up  into  tablets  the  impres- 
sion was  as  clear  on  the  bottom  tablet  as  on  the  top.  All 
these  points  seemed  to  show  some  necessity  for  a  further 
investigation  into  the  molecular  structure  of  bodies,  because 
if  bodies  of  perfect  molecular  .structure  only  would  absorb 
these  moisture-laden  vapours  and  bodies  of  imperfect 
molecular  structure  would  not,  it  showed  that  the  absorption 
was  only  through  the  molecules  and  not  through  the  inter- 


spaces in  the  molecules.  He  would  not  attempt  to  deal 
with  the  other  side  of  the  question,  in  which  the  author 
himself  was  more  interested,  and  of  which  he  had  given  a 
more  elaborate  explanation,  the  driving  out  of  the  vapours 
from  bodies  b}'  the  converse  condition,  viz.,  the  passage 
over  the  heated  bodj'  of  the  cool  gases.  The  author  had 
given  many  instances  of  that,  clearly  illustrating  the  prin- 
ciple he  was  teaching,  but  he  should  like  to  ask  him  in 
conclusion  whether  he  had  gone  at  all  into  the  general 
theory  of  the  molecular  structure  of  bodies,  the  influence 
upon  them  of  gases,  and  the  reason  Avhy  a  moisture-laden 
warm  gas  was  absorbed  into  a  bod}^,  and  why  when  a  cold  gas 
passed  over  a  heated  body  the  tendency  was  the  reverse  way. 

Mr.  T.  Tyker  said  be  should  like  to  ask  Mr.  Watel  how 
he  would  deal  practically  with  an  ordinary  dr3'ing  stove. 
Ue  drew  a  rough  sketch  of  such  an  apartment  on  the 
black  board,  showing  uprights  with  shelves  for  the  placing 
of  the  material  to  be  dried  upon,  and  a  row  of  steam  pipes 
along  the  bottom.  He  wished  to  know,  in  particular, 
where  the  fan  would  be  placed,  and  also  the  apertures  for 
the  admission  of  the  air,  and  any  other  arrangement  for 
perfect  circulation  and  drying. 

The  Chairman,  to  put  Mr.  Tyrer's  question  in  more 
general  form,  asked  if  the  fan  were  put  at  the  outlet,  Avhat 
were  the  best  places  for  the  inlets  and  what  kind  of  inlets 
should  they  be.  Another  point  was  the  heating  of  air. 
Some  years  ago  he  put  up  a  stove  for  use  with  hot  air  as  a 
drying  agent.  He  heated  the  air  by  passing  it  through 
iron  pipes  placed  in  a  furnace.  It  failed  for  two  reasons  ; 
the  hot  air  went  direct  to  the  ceiling  and  so  to  the  outlet, 
without  drying  anything,  and  the  iron  pipe  speedily  burnt 
out,  and  the  whole  thing  collapsed.  The  question  was 
how  to  avoid  this  destruction  of  the  channels,  or  what  was 
the  best  way  of  warming  the  air  if  you  wished  to  use  it  for 
drying.  Again,  was  there  any  general  law  that  could  be 
expressed  as  to  the  best  temperature  for  drj'iug  ? 
Probably  it  must  vary  ^nth  the  materials  to  be  dried  to  a 
very  large  extent,  but  apparently  the  more  rapidly  j-ou 
could  remove  the  moisture  by  means  of  the  air  current, 
the  lower  the  temperature  which  could  be  used.  He  did 
not  know  how  far  this  could  be  carried.  If  you  used  air  at 
the  ordinary  temperature  yon  would  get  what  was  generally 
known  as  air  drying,  but  the  question  was  whether  it  was 
possible  to  formulate  any  definite  rule  for  the  best  tem- 
perature for  efficiency,  taking  into  consideration  time  as 
well  as  cost  of  power  and  heat.  As  to  the  course  of  the 
air  through  the  stove,  could  Mr.  Watel  give  any  information 
as  to  the  general  principles  upon  which  this  should  be 
arranged,  should  it  go  upwards  or  downwards,  or  what  was 
the  best  way  of  preventing  that  sort  of  short  circuiting, 
which  so  many  had  experienced,  where  the  air  passed  in 
at  one  end  and  out  at  the  other  in  a  compact  column 
without  really  affecting  the  mass  of  the  air  in  the  other 
parts  of  the  stove  ? 

Mr.  M.  Prentice  asked  whether  IVIr.  Watel  had  any 
experience  of  drying  air  chemically  before  using  it.  The 
object  in  heating  air  was  mainly  to  increase  its  capacity 
for  taking  up  moisture,  and  if  the  air  was  first  of  all  drawn 
through  a  coke  scrubber  such  as  a  Gay-Lussac  column 
where  the  coke  was  saturated  with  oil  of  vitriol  or  other 
materials  which  absorbed  moisture  rapidl}',  the  air  would 
become  excessively  dry,  and  its  capacity  for  taking  up 
moisture  would  be  increased.  This  no  doubt  would  be 
useful  where  a  low  temperature  was  necessary,  such  as  in 
drying  those  substances  which  a  high  temperature  would 
decompose. 

Mr.  Bry'an  Corcoran  asked  what  rate  of  speed  of  the 
air  Mas  the  best  to  absorb  moisture  from  a  liquid  as  it 
passed  o\  er  the  surface.  He  had  constructed  a  good  many 
kilns  for  drying  corn  and  similar  materials,  and  there  they 
brought  the  products  of  combustion  right  through  the  damp 
corn.  He  believed  the  process  was  that  the  heat  raised  a 
vapour,  and  the  current  of  air  carried  it  away,  and  it  was 
found  that  according  to  the  shape  of  the  kiln  so  the  work 
could  be  done  more  or  less  efficiently,  and  it  was  generally 
best  for  the  hot  air  or  hot  gases  to  make  their  exit  from 
the  fire  through  a  comparatively  small  opening,  expanding 
as  it  went  up,  and  after  it  passed  through  the  wet  goods  to 
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be  carried  off  as  quickly  as  possible.  If  there  were  more 
space  below  lie  was  not  sure  how  it  acted  exactly,  but 
appiiri'iitly  the  currcnls  butauie  curled,  and  jou  got  a 
defective  draught  and  a  loss  of  ctliciency. 

Mr.  C.  E.  CowTKU  said  soiue  time  ago  he  tried  some 
experiments  with  regard  to  drying  air  for  a  particular 
purpose,  in  which  he  tried  chloride  of  calcium,  but  he 
■was  convinced,  by  calculation  perhaps  more  than  experi- 
ment, that  nothing  was  gained  by  it.  You  soon  put  all  the 
moisture  into  the  chloride  of  calcium  which  it  would  hold, 
and  before  you  conld  go  on  using  it  you  had  to  take  it  out 
again,  and,  therefore,  it  was  better  to  use  air,  which  cost 
nothing. 

Mr.  II.  G.  Watel  said,  in  reply  to  Mr.  Newlands,  that 
he  believed  the  charcoal  dust  referred  to  was  vegetable 
charcoal  dust,  which  was  used  for  crucible  manufacture, 
and  it  was  a  dust  of  the  very  finest  description.  He  made 
the  statement  on  the  authority  of  the  user,  who  volunteered 
it  to  him,  and,  therefore,  he  presumed  it  was  correct.  It 
was  a  firm  somewhere  in  the  north,  near  Manchester,  but 
he  forgot  the  name.  With  regard  to  the  evajjoratiou  of 
water,  of  course  the  amount  of  moisture  in  the  air  was  all 
important,  and  in  the  example  he  gave  in  the  paper  he 
took  it  as  a  necessary  fact  that  there  should  be  220  lb.  of 
water  evaporated  whilst  the  temperature  of  the  external 
air  was  59^  and  the  temperature  of  the  damp  cool  air  at  the 
exit  95°.  Taking  it  in  that  manner  the  consideration  of  the 
relative  dampness  of  the  air  might  be  neglected,  although  he 
provided  for  the  amount  of  heat  necessary  for  bringing  it 
up  to  a  proper  temperature.  He  took  the  amount  of  satu- 
ration at  80  per  cent.  Of  course  if  the  air  was  at  7.j'  he 
should  obtain  a  better  duty,  and  if  it  were  at  a  less  tempera- 
ture he  should  obtain  a  lower  one.  But  taking  the  figures 
from  actual  work  he  gave  the  figure  of  1.5  lb.  of  coke  for 
1,000  ft.  of  air  warmed  to  100°  F.,  which  was  allowing 
plenty  of  fuel.  Taking  really  good  coke — not  the  best — 
if  you  could  obtain  1,000  ft.  of  air  warmed  to  100°,  with 
18  lb.  of  fuel  in  an  hour,  you  would  be  working  with  58  per 
cent,  efiiciency.  It  was  not  wise  to  reckon  too  much 
because  there  were  all  sorts  of  losses  from  air  passing 
through  flues,  &c.,  but  in  practice  he  Found  if  the  heater 
was  near  the  drying  room  they  could  do  with  14  lb.  or  12  lb., 
equal  to  about  65  per  cent,  to  75  per  cent,  of  efficiency,  and 
if  they  could  stretch  it  to  theoretical  limits  it  could  be  done 
with  9  lb.  There  was  a  very  large  margin  in  hand  compared 
with  steam  boilers,  and  comparing  the  relative  specific  heat 
of  air  and  water  it  practically  turned  out  about  the  same 
duty  with  perhaps  a  little  advantage  for  the  air.  The 
question  of  dealing  with  corrosive  gases  had  given  him  a 
lot  of  trouble.  In  many  works  they  had  tried  copper  plates 
even  with  phosphor  bronze  spindles,  and  thej  did  for  a 
time.  He  had  even  gone  to  the  trouble  of  building  a 
xylonite  fan,  and  put  one  up,  but  the  result  was  not 
encouraging.  What  they  had  done  more  lately  in  certain 
cases,  though  it  was  not  always  suitable,  was  to  have  the 
fan  made  of  lead  coated  steel,  which  bj'  some  process  with 
which  he  was  not  thoroughly  acquainted,  but  he  believed 
consisted  in  passing  sheet  steel  through  a  bath  of  lead,  over 
which  rollers  were  running,  and  it  seemed  to  drive  the  lead 
into  the  steel  to  such  an  extent  that  if  you  took  the  piece  of 
steel  and  made  it  red  hot,  although  you  got  the  lead  con- 
verted into  litharge,  you  could  not  even  then  completely 
hammer  the  lead  out  of  the  metal.  The  only  difficulty  was 
that  being  on  the  surface  it  was  perishable  at  the  edge,  and 
he  had  known  some  cases  in  which  the  edge  of  the  fan 
appeared  to  be  severed  into  two  sheets,  and  the  steel  had 
gone.  In  another  works  recently  for  some  very  pungent 
acid  gases  he  had  tried  one  of  the  ordinary  steel  fans,  giving- 
it  several  coats  of  varnish,  and  that  seemed  to  answer 
very  well,  and  it  was  one  of  the  best  preservatives  he  had 
found  yet.  He  had  tried  japanning  or  enamelling,  and  also 
the  kind  of  enamel  used  for  signs,  but  neither  of  these  was 
to  be  recommended,  because  with  the  rapid  revolution  there 
was  a  tendency  to  crack  and  chip  the  enamel,  so  that  some- 
thing tough  and  pliable  like  tar  or  varnish  seemed  to  be  the 
best  protection  as  an  ultimate  remedy.  With  regard  to  the 
means  of  indicating  the  temperature  at  a  distance  that  was 
a  very  great  problem  in  moving  air,  especially  in  refrigerat- 
ing chambers  where  it  was  essential  to  keep  all  the  meat  at 


the  same  temperature.  A  very  ingeniuus  thermometer  had 
been  devised  by  Messrs.  Long,  of  Eastcheap  ;  at  one  end 
there  was  to  all  intents  and  purposes  an  ordinary  thermo- 
meter graduatefl  in  the  usual  way,  and  starting  from  that 
was  a  lead  pipe  with  a  needle  bore  through  it  exceedingly 
fine,  which  was  led  to  any  reasonable  distance  and  termi- 
nated in  a  second  thermometer  of  similar  construction. 
The  two  together  registered  very  well  indeed,  and  there 
was  a  very  ingenious  device  for  i)reventing  any  error 
arising  from  change  in  temperature  in  passing  from  the 
inside  of  thi;  chamber  to  the  outside,  where  the  reading 
took  place.  A  second  lead  pipe  similar  to  the  first  was  led 
along  the  side  of  it,  aiifl  it  was  so  arranged  that  the  scale  of 
the  second  thermometer  was  movable,  and  you  could,  there- 
fore, by  adjustment  of  the  scale  of  the  second  thermo- 
meter, which  depended  upon  the  second  pipe  exactly  adjust 
it  to  compensate  for  any  variations  in  the  temperature  of 
the  pipe  on  its  way,  and  the  two  thermometers,  when  properly 
adjusted,  gave  the  correct  reading  instantly.  Vou  could 
have  several  thermometers  in  different  parts  of  a  large  room 
and  all  the  recording  instruments  close  together  at  any 
convenient  point  outside.  The  only  thing  to  be  observed 
was  that  the  recording  thermometer  should  be  on  the  same 
level,  otherwise  it  would  be  influenced  by  barometric 
action.  To  overcome  that  his  firm  had  devised  another 
thermometer.  It  was  an  ordinarj'  mercurial  instrument,  and 
at  given  points,  say  at  intervals  of  2°  or  3°  a  series  of 
platinum  wires  were  soldered  into  the  tubes  so  as  to  form 
electric  contact  with  the  mercury  as  it  arose.  These  various 
wires  were  connected  with  small  coils  outside  with  varying 
electrical  resistances,  and  these  were  again  connected  with 
a  recording  galvanometer,  which,  therefore,  showed  whether 
the  temperature  reached  the  various  points  indicated — 32, 
34,  36,  &c. 

Mr.  Xew'lands  said  he  presumed  a  bell  could  be  added 
to  that  to  ring  at  a  certain  temperature. 

Mr.  Watel  said  yes,  it  could  be  easily  arranged  so  as  to 
give  notice  when  the  temperature  was  too  high  or  too  low. 
It  had  advantages  over  what  was  called  a  bent  thermostat 
consisting  of  two  plates  of  bent  metal  soldered  together 
which  onl}'  indicated  whether  the  heat  was  too  liigh  or  too 
low,  but  this  indicated  within  certain  limits  the  exact  range 
of  temperature.  With  regard  to  the  time  required  for  dry- 
ing, everything  depended  on  the  substances  dealt  with. 
Some  things  parted  very  readily  with  their  moisture,  such 
as  malt  and  things  of  that  kind,  and  in  those  cases  there 
was  an  immense  saving  of  time  by  the  use  of  the  fan. 
For  instance  in  washing,  or  even  after  dyeing,  heavy 
woollen  materials  could  be  dried  with  a  speed  one  had 
practically  no  idea  of.  But  if  you  came  to  other  substances 
there  were  very  great  differences,  some  would  hardly  dry 
with  heat  at  all,  but  only  with  air  in  motion  after  being 
warmed  up  to  a  certain  extent.  As  to  the  question  of 
blowing  in  air  or  exhausting,  that  required  a  great  deal  of 
consideration  before  answering.  As  a  general  rule  the 
choice  depended  on  the  condition  of  the  room  and  the  gases 
that  were  in  it.  As  a  rule  it  was  preferable  to  exhaust,  for 
this  reason  :  that  if  you  started  an  exhausting  fan  in  a  room 
the  fan  would  pull  it*  air  in  all  directions,  from  every  key- 
hole and  crevice,  and  jou  got  a  very  good  distribution  of 
effect,  but  in  drawing  air  into  tlie  fan  the  air  passed  in 
practically  in  a  column,  though  not  quite  parallel  or 
cylindrical.  If  you  were  blowing  into  a  room  you  might 
perhaps  get  an  advantage  for  certain  materials  of  a  con- 
centrated effect,  but  otherwise  it  became  necessary  to  break 
up  the  column  of  air  altogether  before  jou  could  be  sure  it 
would  reach  all  parts  of  the  room.  This  of  course  might 
be  done  in  various  ways.  As  to  the  question  of  warming 
air  or  not  he  had  gone  into  that  matter  very  carefully,  but 
he  could  not  find  there  was  the  slightest  difference,  either 
in  efficiency  in  the  volume  of  air  moved  or  in  the  consump- 
tion of  fuel,  whether  you  drew  the  air  out  or  blew  it  in. 
The  figures  ran  very  close  indeed,  as  far  as  he  remembered 
there  was  only  a  difference  of  about  0  •  02  lb.  per  hour. 

With  regard  to  Mr.  Cresswell's  remarks  there  were  no 
doubt  one  or  two  things  which  were  very  curious.  If  you 
took  a  fan  simply  running  openly  and  stood  in  front  of  it 
you  thought  how  nice  and  cool  it  was,  but  in  reality  it  was 
nothing  of  the  kind.     The  air  in  passing  through  the  fan 
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■was  of  the  same  temperature  as  before ;  in  fact  it  might  ' 
in  consequence  of  the  friction  be  i°  warmer,  but  the  effect 
which  made  any  one  fancy  it  so  much  cooler  simply  was 
that  the  body  always  had  a  certain  amount  of  vapour  or 
perspiration  about  it,  and  as  this  was  moved  more  rapidly 
by  air  in  motion  you  immediately  began  to  get  the  same 
effect  of  reduction  of  temperature  as  was  made  so  evident 
by  a  wet  and  dry  bulb  thermometer.  What  applied  to  the 
fan  in  that  case  applied  equally  and  more  so  to  the  suu  and 
wind.  Standing  in  the  sun,  being  mostly  dressed  in  dark 
clothes  which  absorbed  the  heat  rapidly,  you  no  doubt  felt 
the  sun's  heat  warm  and  pleasant,  but  if  there  were  a  cold 
wind  striking  on  the  warm  body  the  immediate  effest  was, 
if  only  for  an  instant,  that  it  got  slightly  warmed  in  its 
passage  and  the  rate  of  evaporation  from  the  surface  of  the 
body  was  increased  and  so  you  experienced  at  the  same 
time  warmth  and  cold.  In  France  there  was  a  special  word 
used  to  describe  that  effect,  meaning  that  the  heart  of  the 
air  was  cold.  It  might  be  a  nice  warm  sunny  day,  but  if 
you  turned  a  corner  and  got  into  the  wind  it  was  immediately 
cold.  There  was  a  great  deal  in  Mr.  Cresswell's  remarks 
with  regard  to  the  molecular  condition  of  bodies,  but  he  had 
never  been  able  to  investigate,  or  to  arrive  at  any  fixed 
opinion  on  the  subject ;  he  was  pleased  to  hear  the  two 
facts  which  he  mentioned,  which  were  exceedingly  interest- 
ing. He  thought  there  was  very  little  doubt  that  air  in 
motion  did  remove  a  certain  amount  of  wati-r  mechanically, 
that  the  mere  friction  of  the  air  in  passing  over  the  wet 
surface  simply  tore  away  a  certain  amount  of  water,  he 
would  not  say  in  what  state,  probably  in  a  sort  of  vesicular 
state,  but  not  absolutely  combined  with  the  air.  A  gentle- 
Tn«,r.   said  to   him   the    other    day    that    he    tried    some 


experiments  and  found  how  exceedingly  difficult  it  was  to 
properly  humidify  air,  and  there  was  no  doubt  of  the  fact. 
You  might  blow  steam  into  a  room  or  have  water  jets  and 
sprays  and  all  sorts  of  things,  but  they  did  not  produce  that 
moist  air  which  was  desired.     It  only  went  a  little  way  and 
then  you  found  the  water  had  all  positively  dropped  out  of  it. 
To  carry  moist  air  openly  across  a  room  of  that  size  was  one 
of  the  most  difficult  things  possible.     You   might  start  all 
right,  have  the  jets  as   fine  as  possible,  but  you  could  not 
get  it  across  to  the  other  side.     In  the  southern  countries 
for  weaving  and  spinning  sheds  this  became  one  of  the 
most  important  problems.     He  thought  there  was  no  doubt 
that  in  the  case  mentioned  of  the  gum  there  was  something 
in  the  actual  mechanical  driving  of  the  vapour  into  the 
body    of  the    gum    which   tended   to   produce   the   result 
obtained.     He  had  noticed  very  often  that  if  a  current  of 
air  was  strong  apart  from  any  question  of  cubic    feet    it 
seemed  to  dry  very  much  faster  than  if  it  were  slow,  but  it 
was  very  hard  to  lay  down  anything  definite.     You  might 
weigh  every  material  at  the  beginning  of  the  experiment  and 
wei^h  it  afterwards,   and    discover  that    it    A\as    so    much 
lighter,  but  you  could   hardly  analyse  the  bulk  of  air  that 
had  gone  past  it  and  find  out  how  it  had  gone,  so  that  the 
problem  was  very  difficult  to  determine.     To  come  again  to 
the  question  of  drying  rooms,  he   often  met  with  rooms  of 
the  pattern  i\Ir.  Tyrer  had  drawn,  and  they  were  sometimes 
very  difficult  to  deal  with. 

Mr.  Watel  then  proceeded  to  describe  by  the  aid  of 
diagrams  two  methods  for  adapting  the  fan_  system  to 
drying  rooms,  the  inlets  and  outlets  for  the  air  being  so 
arranged  that  after  passing  over  the  heating  surface  it 
shoud  circulate  through  the  whole  of  the  chamber  before 
making  its  escape.  In  some  cases  also  it  was  advisable  to 
either  "partially  or  wholly  shut  off  the  exit  during  the 
process,  so  that  the  whole  of  the  air  should  be  kept  circu- 
lating round  and  round  through  the  chamber  and  the 
heater,  thus  economising  the  heat,  especially  in  cold 
weather. 

With  regard  to  the  temperature  it  was  a  very  difficult 
question,  every  class  of  goods  seemed  to  have  a  best 
temperature  for  drying.  Taking  such  articles  as  photo- 
graphic plates  of  gelatine,  75°,  77°,  or  80°  at  the  outside 
was  all  that  was  admissible,  but  for  most  classes  of  goods 
140°  F.  probably  answered  better  than  any  other.  This 
was  a  temperature  easily  attained,  and  it  was  quite  sufficient 
to  give  average  F-nglish  air  (which  was  fairly  moist)  good 
drying  capacity.     It  was  very  difficult  to  raise  air  rapidly 


to   a  temperature  above  that ;  you  had  to  get  the  heater 
very  hot  to  warm  sufficient  air  in  the  time,  and  that  led  him 
to  the  point  raised  by  the  chairman  of  the  durability  of  the 
heater.     As  the  result  of  very  many  experiments  he  was 
satisfied  that  the  great  secret  was  to  get  the  heat  of  the 
furnace  perfectly  distributed  over  the  whole  of  the  tubes. 
You  must  not  make  the  bottom  tubes  red  hot  whilst  having 
the  top  ones  cool,  but  distribute  the  heat  over  the  whole 
tube  surface  as  thoroughly  as  possible.     With  vertical  tubes 
the  flame  had  such  a  tendency  to  act  on  the  ends  of  the 
tubes  which  were  not  protected  by  water  as  they  were  in  a 
steam  boiler,  that  the  ends  would  last  no  time  at  all,  and, 
therefore,  they  more  often  arranged  the  tubes  horizontally  ; 
the  hot  gases  of  the  furnaces  are  then  obliged  to  travel  up 
and  down,  between,  or  among  the  pipes  before  finally  making 
their   escape,   and   this  is  arranged  in  a  variety  of  ways, 
which  he  described.     He  had  put  up  a  heater  which  had 
done  extremely  hard  work  for  six  cr  seven  years,  and  only 
once   quite  recently  had  the  bottom  row  of  tubes  needed 
renewing.     He  was   greatly   interested   in  the  question  of 
chemical  means   for  <lrying  air,  but  he  had  had  no  great 
success  with  it.     It  was  extremely  inconvenient  and  often 
very   "  messy."     Chloride    of    calcium   as   is   well    known 
absorbed  moisture  very  well  indeed,  and  you  could  dry  it  if 
necessary   bj'  putting   the   tins  on  the  top  of  the  boiler. 
He  had  also  tried  the  same  thing  in  many  ways  for  very 
small  manufacturing  processes,  he  had  used  oatmeal  which 
had   wonderful  absorbent  power   for   moisture,    and   when 
thoroughly  moijt  the  tins  were  simply  laid  on  the  top  of  the 
boiler  when  they  became  baked,  and  more  or  less  dry  again, 
and    so    ready   for   use.     He   once   had    a  rather  curious 
problem   in    Spain  in  connection  with  some  photographic 
process.     They  wrote  to  him  complaining  that  the  climate 
was  so  moist  that  they  could  not  do  any  drj'ing  at  all,  and 
thev  wanted  to  know  if  it  could  not  be  done  with  chloride  of 
calcium  or  sulphuric  acid,  or  something  of  that  sort.     He  did 
not  quite  see  how  to  arrange  it,  but  he  found  out  ultimately 
that  they  had  a  very  large  supply  of  spring  water  at  about 
the  natural  temperature  of  the  earth,  and  so  he  arranged 
that   the  air  should  be  first  brought  into  conlact  with   this 
cold  water  with  an  ordinary  water  tube  cooling  arrangement. 
Of  course  the  warm  summer  air  when  cooled  lost  a  lot  of  its 
moisture,  and  although  it  was  cooled  to  a  lower  temperature 
than  they  required,  it  was  then  passed  through  a  heater 
which  again  restored  to  it  its  drying  capacity  by  the  loss  of 
its   moisture,   and   the    arrangement    answered   very    well 
indeed.     If    some    means   of    effectually   drying    air  with 
chemicals  could  be  arrived  at,  it  would  be  of  great  service, 
but  after  trying  a  great  many  he  feared  they  were  onl}-  fit 
for  laboratory  or  for  very  limited  use.     The  question  of  the 
best  speed  of  moving  air  was  one  involving  a  great  many 
considerations.     If  you  had  to  deal   with  a  substance  in  a 
state  of  powder,  you  were  limited  to  the  greatest  speed  of 
air  which  would  not  disturb  the  powder,  and  for  some  Hght 
substances  that  was  exceedingly  low.     As  a  matter  of  fact, 
^   he  thought  the  best  average  working  speeds  of  air  were 
between  1,000  ft.  and  2,000  ft.  a  minute.     When  you  used 
hicrher  speeds,  if  there  were  no  other  objection,  there  soon 
came  a  power  limit  to  the  use  of  the  very  high  speeds  that 
were   used   some  time  ago.     In  order  to  get  a  very  high 
speed,   the    necessary   power   to   produce   it  increased   by 
j   squares.     If  air  were  running  at   1,000  ft.  a  minute,  with 
something  hke  O'lSof  an  inch  of  water  gauge,  and  you 
wanted  to  make  it  level  2,000  ft.,  the  water  gauge  would  go 
up  to  0-53,   which  was  about  four  times  as  much,  and, 
therefore,  the  power  required  was  increased  by  four  times, 
and   if   you  increased  it  to  3,000  ft.  you  would  have  to 
employ  nine  times  the  power  to  move  tae  same  volume  of 
air.     It  was  never  wise,  therefore,  to  pass  air  through  any 
fan  faster  than  was  necessary  to   obtain  the  desired  end, 
except  in  special  cases,  where  a  certain  amount  of  pressure 
was  necessary.     In  the  case  of  drying  malt  or  grain,  he  had 
known  the  fan  draw  through  30  inches  spread  oa  two  floors 
with   15  inches  each   very  thoroughly  on   account   of  the 
many  interstices  in  the  material.     But  if  one  did  not  take 
care  to  exactly  regulate  the  speed  of  the  fan,  it  pulled  the 
air  through  too  easilj'  and  got  all  the  air  it  wanted  through 
a  comparatively  small  space,  while  all  round  the  sides  of 
the  floors  remained  practically  untouched.     Taking  the  case 
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of  an  ordinary  malting  kiln  with  a  small  heater,  it  was  all 
very  well  as  lon^  ii.s   t!ie  air  had   time  to  fjet  well   warmed,   ' 
but  if  a  fan  were  applied,  unless  suitable  arranf^tinents  were    ' 
made,    the    temperature    went    down    so    rapidly    that    the    | 
dryin;^  effort   was   practically  nil.      In   these  circumstances 
hot   water  pipes  were  at   a   very  frrcat   disadvanta<:e.     He 
had  shown  a  .l-ft.  fan  at  the  Klectrical    Exhibition,  ar.d  not 
wishing  to  chill  the  spectators  in  the  winter  he  put   l,()iiO  ft.    ■ 
of  pipes  underneath   and  broueht  all  the  air  tlioroufihly  in   i 
contact  with   it,  but  the   average   rise  in   temperature    was   ' 
only  about   4  ,  though   he  had   plenty  of   hot  water  because   ' 
he  had  the  Palace  boilers  to  fall  back  upon.     If  he  had  had 
steam   pipes,  and   had   the  condensing  jiower  of  that  area, 
and  all  the  latent  heat  of  steam  and  the  amount  of  calorics 
between  212^  of  water  and  212' of  steam,  he  would  have 
had  any  amount  of  warm  air  at  his  disposal. 


ON  THE  PRODUCT  OF  THE  ACTION  OF  MER- 
CURIC  CHLORIDE  UPON  METALLIC  SILA^ER. 

BY    CHAPMAN    .TONKS. 

■\ViiEN  a  solution  of  mercuric  chloride  is  caused  to  act  upon 
a  silver  photographic  image,  whether  in  a  gelatin  or  collodion 
film,  the  metallic  silver  is  changed  into  a  white  substance 
which  has  been  supposed  to  be  a  mixture  of  mercurous  and 
silver  chlorides.  So  far  as  I  am  aware,  the  properties  of 
this  substance  have  never  been  ascertained ;  it  has  been 
taken  for  granted  that  it  is  a  mixture,  and  that  its  behaviour 
is  simply  that  of  a  mixture  of  the  two  chlorides.  I  think, 
however,  that  the  facts  given  below  leave  no  reasonable 
room  for  doubt  that  it  is  a  double  chloride  formed  by  the 
reaction  HgCU  +  Ag  =  HgAgCl.,. 

Preparation . 

The  preparation  of  the  substance  in  bulk  at  first  presented 
considerable  difficulty.  Silver  foil  0'03  mm.  thick,  after 
remaining  in  a  saturated  solution  of  mercuric  chloride  for 
three  years,  was  found  to  be  rotten,  but  when  heated  to 
volatilise  the  mercury  and  fuze  the  silver  chloride,  it  showed 
that  a  considerable  portion  of  unattacked  silver  remained. 
The  attacked  foil,  when  warmed  with  strong  nitric  acid  to 
dissolve  out  the  metallic  silver  and  the  mercury  compound, 
left  a  residue  of  silver  chloride,  which  was  white  and  in  just 
the  same  form  and  with  the  same  surface  marks  as  the 
foil. 

By  the  use  of  silver   in  a  pulverulent  condition,  as,  for 
example,  when  reduced  from  its  solution  or  from  the  chloride 
by  means  of  grape  sugar  in  the  presence  of  caustic  soda,  or   I 
by  ammonium    sulphite    in    the   presence   of  ammonia,  the    j 
reaction  is  facilitated,  but  still  slow.     A  quantity  of  silver 
reduced  from  the  nitrate  by  means  of  ammonium  sulphite  by 
rapidly  heating  the  solution  in  small  quantities  to  prevent   j 
the    production    of    large    particles,    was    mixed    with    a 
considerable  excess  of  solid  mercuric  chloride  and  sufficient   i 
water  to  make  a  thin  paste  of  it.     The  mixture  was  shaken   ; 
up  well  at  frequent   intervals  and  occasionally  ground  in  a 
mortar,  yet  after  three  weeks  it  was  still  slate-coloured,   i 
After    standing    for  three    months  it  was  of  a   light   grey   i 
colour ;  fourteen  months  from  the  time  when  the  reaction  ; 
commenced  the  mass  was  creamy  white,  but  speckles  of  , 
unattacked  silver  were   still  visible,  and  after  two  years  a  ' 
sample  of  the  preparation,  after  washing  and  dr3-ing,  was   ; 
found  to    contain    more  than  3  per  cent,    of  silver  in    the   ' 
metallic  state.     It  is  possible  to  get  a  fairly  pure  product  by 
working  entirel}'  in  the  cold,  if  the  product  of  the  reaction  ' 
is  separated  from  the  unattacked  silver  by    elutriation.     A 
sample  so  obtained  from  another  preparation  gave  37  "75 
per  cent,  of  silver  chloride,  theory  requiring  37 '85  percent., 
and  this  was  separated  only  three  weeks  after  the  mercuric 
chloride  and  silver  were  brought  into  contact. 

After    trying   many   modifications  that  have    suggested  | 
themselves  for  the  preparation  of  silver  mercurous  chloride. 


the  best  that  I  have  been  able  to  discover  is  to  a<ld  to  the 

pulverulent  silver  a  considerable  excess  of  mercuric  chloride 
maile  into  a  thin  paste  with  water,  to  agitnte  the  mixture 
frequently  and  occasionally  to  gritul  it  in  a  mortar,  for  two 
or  three  weeks,  and  then  to  introduce  it  into  a  long-necked 
flask  or  bolt  head  and  heat  it  in  a  water-bath  for  from  12  to 
20  hours.  The  mass  is  then  mixed  with  a  considerable 
(juantity  of  water,  and  as  soon  as  the  chief  part  of  the 
excess  of  mercuric  chloride  has  settled  down  the  supernatant 
turbid  liquid  is  poured  off.  l{y  repeating  this  operation  a 
comparatively  small  quantity  of  the  preparation  will  be  lost 
with  the  part  that  remains  behind.  The  mercuric  chloride 
crystals  remaining  greatly  facilitate  the  retention  of  the 
particles  of  unattacked  sdver.  The  product  rapidly  settles 
from  the  water,  and  it  is  thoroughly  washed  and  dried  in  a 
steam  oven.  A  preparation  which  contained,  after  cold 
digestion,  over  3  per  cent,  of  unattacked  silver,  contained 
1*h4  per  cent,  after  seven  hours' heating  in  a  water-bath, 
0*55  per  cent,  after  another  seven  hours'  heating,  and  0'27 
per  cent,  after  elutriation  as  described.  I  have  tried  beating 
in  a  sealed  tube  instead  of  in  an  open  vessel,  but  this 
variation  appears  to  offer  no  advantage. 

An  attempt  to  prepare  this  substance  by  direct  precipita- 
tion with  hydrochloric  acid  from  a  solution  containing  silver 
and  mercurous  nitrates  was  unsuccessful.  Under  these 
conditions  the  silver  chloride  is  first  thrown  down,  carrying 
with  it  a  very  small  proportion  (about  a  half  per  cent.)  of 
mercurous  chloride.  Before  all  the  silver  is  precipitated 
the  mercury  comes  down  in  quantity.  Three  consecutive 
fractions  contained  respectively  5'3o,  63'52,  92'97  percent, 
of  mercurous  chloride.  There  seems,  therefore,  to  be  a 
tendency  for  the  two  salts  to  combine,  and  it  would  obviously 
be  possible  to  prepare  a  solution  that  would  yield  a  certain 
amount  of  the  double  chloride,  or  of  the  two  chlorides  in 
the  same  proportion. 


Analysis  and  Properties. 

The  readiest  method  of  analysing  silver  mercurous 
chloride  is  by  simple  ignition,  when  the  mercurous  chloride 
is  volatilised  and  silver  chloride  remains.  The  silver 
chloride  must  be  perfectly  fused,  but  this  is  not  likely  to 
lead  to  any  loss  if  nothing  hotter  than  an  ordinary  Bunsen 
fiame  is  employed.  Any  unattacked  metallic  silver  in  the 
preparation  remains  as  chloride,  its  equivalent  of  metallic 
mercury  passing  off.  The  percentage  of  metallic  silver  in 
the  preparation,  provided  of  course  that  it  is  properly 
washed  and  dried,  is  the  same  as  the  silver  chloride  found 
in  excess  of  37 'So  per  cent.,  the  amount  in  the  pure  double 
salt,  provided  that  not  more  than  1  or  perhaps  2  per  cent, 
of  metallic  silver  is  present.  It  is  a  curious  coincidence, 
and  saves  a  rather  tedious  calculation. 

I  have  not  been  able  to  find  any  method  of  estimating 
the  metallic  silver  present  with  the  double  salt  directly,  but 
the  indirect  method  given  above  appears  to  be  quite  satis- 
factory. To  make  quite  sure  that  metallic  silver  is 
converted  into  chloride  as  stated,  I  have  proved  the  absence 
of  metallic  silver  in  the  residue  left  by  ignition,  and  also 
that  metallic  mercury  is  given  when  metallic  silver  and 
silver  mercurous  chloride  are  warmed  together  at  as  low  a 
temperature  as  100"  to  110"  C.  Into  three  tubes  were 
introduced  respectively  silver  mencurous  chloride  containing 
onl^-  0-27  per  cent,  of  metallic  silver,  mercurous  chloride 
ground  up  with  pulverulent  silver,  and  mercurous  chloride 
alone,  all  the  substances  being  carefully  dried.  Some  gold 
leaf  was  secured  in  the  upper  part  of  each  lube  and  the 
lower  ends  were  then  heated  in  a  glycerin-bath.  After 
seven  hours  not  only  was  the  gold  leaf  in  the  first  and 
second  tubes  perceptibly  whitened,  but  a  good  deposit  of 
mercury  globules  was  visible  by  means  of  a  microscope. 
In  the  third  tube  there  was  no  free  mercury. 

It  follows  from  this  action  of  metallic  silver  on  silver 
mercurous  chloride,  that  a  sample  of  the  double  salt  con- 
taining an  appreciable  amount  of  metallic  silver  will  not  give 
a  constant  weight  when  heated  (for  drying)  in  the  water 
oven. 

The  specific  gravities  of  silver  chloride,  mercurous 
chloride,  and  the  double  chloride  have  been  determined, 
with  the  following  results  : — 
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AgCl. 

HgCI. 

Calculated 
Speeifie  Gravity 

of  a  ^lixiuie 
in  Equivalent 

Proportions. 

Specific  Gravity 
of 

HffAsrCU 
Experimentally 

Pounil. 

1. 

2. 
8. 

4. 

5-583 
5-572 
5-590 
5-590 

7-248 
7-233 
7-253 
7-264 

1          6-610        1 
I          6-626 

6-493 
6 -489 

6-505 

These  specific  gravities  are  at  20^  C,  and  compared  with 
with  water  at  the  same  temperature.  In  the  first  and 
second  series  the  air  was  got  rid  of  by  hoiling  the  substance 
with  water  before  introducing  it  into  the  bottles,  while  in 
the  third  and  fourth  the  bottles  containing  the  substance 
and  water  were  put  under  a  receiver,  which  was  exhausted 
until  the  water  boiled  at  the  ordinary  temperature.  The 
figures  in  the  last  two  series  are  a  little  higher  than  the 
others  and  probably  more  correct.  The  considerable 
difference  between  the  calculated  and  found  specific 
gravities  appears  to  indicate  that  the  two  chlorides  are  not 
merely  mixed,  and  if  the  small  amount  of  metallic  silver  in 
the  double  chloride  has  any  effect  its  removal  would 
increase  this  difference. 

As  the  specific  gravities  of  the  two  single  chlorides  are 
very  different,  one  would  expect  a  partial  separation  of 
them  if  merely  mixed,  when  allowed  to  settle  down  from 
suspension  in  water.  To  test  this  a  quantity  was  agitated 
in  a  long  tube  full  of  water  and  allowed  to  settle,  the 
deposit  being  seven  inches  deep.  The  top  layer  and  the 
bottom  layer  were  separately  dried  and  gave  on  analysis 
exactly  the  same  figures. 

The  double  chloride  is  slowly  affected  by  exposure  to 
light,  a  small  quantity  in  a  sealed  tube  exposed  in  a  window 
with  west  aspect  from  Februarj'  to  November  this  jear 
being  changed  superficially  to  a  salmon  colour.  Moisture 
facilitates  this  change.  A  piece  of  caustic  potash  enclosed 
at  the  top  of  the  tube  retarded  the  change,  and  the  colour  was 
grey,  and  this  was  the  same  whether  the  tube  was  rendered 
vacuous  or  not.  When  magnified  from  10  to  20  diameters 
the  colour  appears  discontinuous.  It  is  possible  that  the 
small  amount  of  metallic  silver  present  furnishes  centres  of 
comparative  instability.  In  the  dark  the  substance  does 
not  change  colour. 

Action  of  Metallic  Silver  and  Mercury. 

As  already  stated,  metallic  silver,  when  heated  with  silver 
mercuric  chloride,  retains  some  of  the  chlorine,  which  other- 
wise would  escape  as  mercurous  chloride.  An  excess  of 
metallic  mercury  has  an  analogous  action,  carrying  off  with 
it  some  of  the  chlorine  which  otherwise  would  remain  as 
silver  chloride. 

Action  of  Ammonium  Chloride. 

A  cold  saturated  solution  of  ammonium  chloride  was 
employed.  When  brought  into  contact  with  the  substance 
a  slight  darkening  was  apparent,  but  on  standing  for  a  day 
the  colour  did  not  further  increase.  On  boiling,  the  action 
was  fairly  rapid  and  a  residue  of  metals  was  left,  the  solution 
giving  a  copious  deposit  of  silver  chloride  on  cooling.  A 
weighed  quantity  of  the  double  chloride  was  heated  with 
repeated  quantities  of  the  solution,  each  heating  being  only 
of  a  few  seconds'  duration,  the  solution  being  immediately 
poured  off  from  the  residue  to  prevent  reaction  between  the 
metals  precipitated  and  the  constituents  of  the  solution. 
The  atomic  proportions  of  the  silver  and  mercury  were  :  — 


Eesidue.          '          Solution. 

Silver 

Mercury 

1-00 
0-96 

2-00 
1-85 

the  silver  in  solution  being  as  chloride,  which  separated 
almost  entirely  on  diluting  and  cooling,  and  the  metals  iu 
the  residue  being  in  the  metallic  condition.  The  change 
may  therefore  be  expressed  thus  :  — 

3HgAgCL  =  Hg  +Ag  +  2AgCl  +  2HgCl2 

The  ammonium  chloride  probably  forms  double  salts 
with  both  the  chlorides.  The  deficiency  of  mercury  is  due 
to  its  volatilisation  during  the  boiling  in  order  to  get  tbe 
reaction,  for  both  metallic  mercury  and  mercuric  chloride 
in  solution  are  markedly  volatile  at  100°  C. 

A  quantity  of  silver  mercurous  chloride  was  digested  with 
ammonium  chloride  solution  in  a  sealed  tube  at  135°  to 
140°  C.  Two  or  three  hours  apparently  produced  a  com- 
plete reaction  ;  to  make  sure,  the  heating  was  continued  for 
five  hours.     The  atomic  proportions  found  were  :  — 


Residue. 


Solution. 


The  silver  in  solution  had  mostly  crystallised  out  as 
chloride  before  the  tube  was  opened,  it  is  evident  that 
under  these  conditions,  when  the  dissolved  metals  are  not 
removed,  some  of  the  silver  from  the  residue  dissolves  and 
some  of  the  mercury  from  the  solution  is  precipitated. 
But  the  mercury  precipitated  is  considerably  in  excess  of 
the  quantity  equivalent  to  the  silver  dissolved.  This 
anomaly  can  hardly  be  due  to  analytical  error,  because 
99-  75  per  cent,  of  the  total  silver  and  99-3.5  per  cent,  of  the 
total  mercury  taken  for  the  reaction  are  accounted  for,  and 
the  anomaly  also  occurred  in  another  similar  experiment  in 
which  more  than  a  half  of  the  silver  normally  present  as 
metal  in  the  residue  had  changed  into  chloride. 


Action  of  Potassium  Chloride. 

The  solution  of  potassium  chloride  was  saturated  in  the 
cold,  and  the  reaction  went  much  as  with  ammonium 
chloride,  but  rather  more  readily  in  the  cold.  The  heating 
and  immediate  removal  of  the  solution  was  done  as  before. 
The  figures  obtained,  expressed  in  atomic  proportions, 
were : — 


Residue. 

Solution. 

1-006 
0-944 

1-994 

Mercurv 

2-020 

Another  experiment  gave  very  similar  figures,  and 
showed  a  rather  greater  transference  of  mercury  from  the 
residue  to  the  solution,  and  of  silver  from  the  solution  to 
the  residue. 

It  is  obvious  that  the  reaction  is  of  the  same  character 
as  when  ammonium  chloride  is  used,  but  that  less  mercury 
is  volatilised  during  the  boilings ;  and  it  appears  that  a 
little  of  the  mercury  in  the  residue  has  precipitated  silver 
from  the  solution.  That  metallic  mercury  does  slowly 
dissolve  and  precipitate  silver  when  it  is  allowed  to  act 
upon  silver  chloride  dissolved  in  potassium  chloride,  was 
amply  proved  in  a  qualitative  way. 

Action  of  Potassium  Cyanide. 

A  5  per  cent,  solution  of  crystallised  potassium  cyanide 
was  employed.  When  poured  upon  the  silver  mercurous 
chloride,  this  produced  an  immediate  blackening,  and  the 
reaction  was  therefore  done  in  the  cold.  It  was,  however, 
necessary  to  persevere  with  several  treatments  to  get  a 
complete  reaction,  and,  to  prevent  secondary  changes  as  far 
as  possible,  the  portions  of  solution  first  used,  and  con- 
taining the  bulk  of  the  dissolved  metals,  were  poured  off 
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without  delay.    The  residue  consisted  of  metals  in  the  free 
state,  and  the  atomic  proportions  obtained  were  :  — 


Kosidue, 


Sf)lntion. 


Silver 

Mfifury . . . 


0-85 
1-07 


2' 15 
1  ■'.>■> 


The  primary  action  is  evidently  similar  to  that  of  the 
previous  cases,  and  may  be  expressed  thus  : — 

SAgllgCU  +  8K'Cy  = 
Ag  +  Hg  +  2KAgCyo  +  2HgCy2  +  6KC1 

It  would  appear  that  a  secondary  reaction  takes  place 
between  the  metallic  silver  and  the  mercuric  cyanide  in 
the  presence  of  alkaline  cyr^nidc,  the  silver  precipitating 
the  mercury  and  itself  dissolvinjr.  The  metals  reacting 
in  this  case  are  in  equivalent  proportions.  That  metallic 
mercury  is  precipitated  by  metallic  silver  under  these 
conditions  was  confirmed  bj-  qualitative  experiments,  and 
it  was  also  shown  that  metallic  mercur}'  did  not  precipitate 
silver  from  a  solution  of  silver  chloride  in  potassium 
cyanide.  In  the  presence  of  cyanide,  therefore,  the 
precipitation  of  one  metal  by  the  other  is  the  reverse  of 
that  which  takes  place  when  potassium  chloride  is  used  as 
the  solvent. 

Action  of  Potassium  Silver  Cyanide. 

The  potassium  silver  cyanide  was  prepared  by  saturating 
a  2^  per  cent,  solution  of  potassium  cyanide  with  pre- 
cipitated silver  cyanide.  This  reagent  produced  a  deep 
black  colour  immediately  on  coming  into  contact  with  the 
silver  mercurous  chloride.  The  reaction  was  therefore 
done  in  the  cold,  taking  the  same  precautions  as  before  to 
prevent  secondary  reactions  as  far  as  possible,  and  finally 
the  residue  was  ground  with  the  solution  to  perfect  the 
change.  It  was  found,  by  preliminary  qualitative  experi- 
ments, that  the  greater  part  of  the  mercury  dissolved,  and 
that  the  residue  consisted  of  metallic  silver,  metallic 
mercury,  silver  chloride,  and  silver  cyanide.  The  following 
percentage  figures  give  the  analytical  results  obtained  :  — 


Residue. 


Solution. 


Hfr  (sol.  in 
HNO3) 


Ag 
(Metal). 


I  Ag  as  AgCl   Ag  as  AgCy  ;    Mercury. 


1 

.. 

Xot 

estimated. 

.. 

37-94 

2 

13-57 

28-35 

24-53 

6-69 

40-56 

3 

10-61 

27-56 

20-99      1 

14-6i 

Xot 
estimated. 

After  the  second  experiment  I  was  puzzled  to  account  for 
the  considerable  amount  of  mercury  in  the  residue,  because, 
as  the  whole  of  the  silver  of  the  silver  mercurous  chloride 
appeared  in  the  metallic  condition,  it  seemed  impossible 
that  there  should  be  any  metallic  mercury.  But  in  the 
nitnc  acid  solution  of  the  silver  and  mercury  I  noticed 
hydrocyanic  acid  by  its  smell,  and  confirmed  its  presence 
by  the  Prussian  blue  test. 

In  the  third  experiment  more  than  six  times  the 
theoretical  quantity  of  the  reagent  was  used,  and  every 
precaution  was  taken  to  ensure  a  complete  reaction.  The 
washing  was  continued  until  all  traces  of  soluble  silver 
salts  were  removed,  and  it  was  found  on  continuing  the 
washing  that  mercury  was  slowly  dissolved  from  the 
residue,  and  that  this  mercury  was  associated  with  hydro- 
cyanic acid.  The  washing  with  w-ater  was  continued  until 
practically  no  more  mercury  could  be  got  away,  and 
6-87  of  the  10- 61  per  cent,  was  thus  removed,  leaving 
3-74  per  cent,  still  in  the  residue.  The  latter  quantity 
was  dissolved  out  in  nitric  acid  with  the  metallic  silver. 
The  mercury  in  the  residue  bears  the  same  proportion  to 


the  silver  chloride  in  both  cases,  the  ratio  being  1  moleculo 
of  silver  chloride  to  0  270  atom  of  mercury  in  the  second 
ex|)eriment,  ami  ()-ii73  in  tlie  third. 

It  appears  therefore  that  the  primary  change  may  ho 
expressed  by  the  following  equation  :  — 

HgAgCl.,  +  KAgCy„  =  Ag  +  AgCl  +  IlgCJyj  +  KCl 

Some  of  the  men-ury  cyanide  appears  to  he  held  in  the 
residue  by  the  silver  chloride  ho  tenaeiously  th;.t  prolonged 
washing  with  water  removed  only  a  part,  and  ih-dt  nlowly. 
It  is  known  that  silver  chloride  takes  up  mercuric  chloride, 
and  this  may  be  an  analogous  effect,  but  in  a  few  experi- 
ments that  naturally  suggofed  themselves  I  have  not  been 
able  to  induce  silver  chloride  to  take  up  or  combme  with 
mercury  cyanide  and  hold  it  with  anything  like  the  tenacity 
shown  in  the  reaction  under  discussion. 

The  appearance  of  silver  cyanide  in  the  residue  is  easily 
accounted  for.  We  know  that  silver  chloride  is  quickly 
changed  to  cyani(!e  by  a  solution  of  potassium  cyanide 
and  then  dissolved,  and  I  find  that  potassium  silver  cyanide 
has  the  same  effect  except  the  solution  of  the  silver  cyanide, 
which  obviously  is  impossible.     The  reaction — 

AgCl  +  KAgCy.  =  KCl  -t-  2Agf:y 

takes  place  readily  and  a  double  proportion  of  silver 
cyanide  is  precipitated.  By  adding  to  the  silver  found  as 
chloride  half  the  silver  found  as  cyanide  in  the  residue, 
we  get  in  the  second  experiment  27-87,  and  in  the  third 
28-31  instead  of  the  theoretical  28- 5. 

Comparing  the  second  and  third  experiments,  we  see 
the  effect  of  the  rather  longer  action  of  the  reagent  in  the 
last  case  in  the  greater  amount  of  silver  chloride  changed 
into  cyanide  and  in  the  slight  deficiency  of  the  metallic 
silver  in  the  residue.  It  is  probable  that  finely-divided 
metallic  silver  has  a  tendency  to  dissolve  in  a  solution  of 
potassium  silver  cyanide. 

I  thought  at  first  that  it  must  be  impossible  for  mercury 
cyanide  and  metallic  silver  to  be  dissolved  in  nitric  acid 
without  the  hydrocyanic  acid,  which  was  perceptible  to  the 
smell,  precipitating  the  silver ;  but  I  find  that  silver  nitrate 
added  to  a  solution  of  mercuric  cyanide  very  tardily  gives 
a  precipitate,  and  that  the  precipitate  is  dissolved  on  adding 
a  little  dilute  nitric  acid. 

Action  of  Ammonia. 

When  dilute  aqueous  ammonia  is  poured  upon  silver 
mercurous  chloride  the  solid  is  changed  immediately  to  a 
fine  black  colour,  which,  however,  is  modified  to  a  brownish 
or  slatey  tint  by  washing  and  drying.  I  have  analysed  the 
products  of  five  reactions  and  find  that  the  residue  contains 
silver,  mercury,  chlorine,  and  nitrogen,  and  that  the 
solution  contains  silver,  a  little  mercury,  which  appears 
to  increase  as  the  action  of  the  ammonia  is  prolonged,  and 
chlorine.  My  results  seem  to  indicate  that  probably  two 
doubly  substituted  ammonium  chlorides  are  formed,  namely, 
NH^AgHgCl  and  XHAgHgoCl  in  varying  quantities,  silver 
chloride  dissolving,  and  that  secondary  reactions  also  take 
place.  I  will  postpone  further  notice  of  the  action  of 
ammonia  until  my  results  have  shown  more  definitely  the 
changes  that  take  place. 

Action  of  Caustic  Soda. 

Mercurous  chloride  is  readily  decomposed  by  warming 
it  with  caustic  soda  solution,  the  whole  of  the  chlorine 
being  taken  up  by  the  soda.  Silver  chloride  is  tardily 
decomposed,  especially  if  it  has  been  dried,  indeed  it  is 
stated  that  cold  caustic  soda  is  without  action  on  dried 
silver  chloride.  As  in  silver  mercurous  chloride  we 
undoubtedly  have  chlorine  joined  to  silver,  it  was  antici- 
pated that  the  total  removal  of  chlorine  would  be  difficult. 

A  2  per  cent,  solution  of  pure  caustic  soda  was  used.  The 
salt  immediately  blackened  in  contact  with  it.  The  black 
products  remaining  gave  the  following  qualitative  reactions. 
Dilute  nitric  acid  dissolved  the  greater  part,  leaving  silver 
chloride  behind,  and  the  metals  were  completely  precipitated 
from  the  solution  on  adding  hydrochloric  acid,  showing 
that  the  mercurj-  was  not  oxidised  to  ihe  mercuric  condition. 
Concentrated  hydrochloric  acid  restored  the  original  white 
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colour  and  then  darkened  the  compound,  as  is  shown  below 
in  the  section  on  the  "  action  of  hydrochloric  acid."  On 
heating  in  a  bulb-tube  oxygen  was  given  off,  mercuiy  sub- 
limed, and  a  residue  of  metallic  silver  and  silver  chloride 
was  left. 

It  was  found  that  whether  the  soda  solution  was  used 
hot  or  cold  made  little  difference  to  the  completeness  of 
the  reaction.  The  chlorine  came  away  easily  at  first,  then 
more  slowly,  and  it  was  found  impossible  to  go  on  until 
chlorine  ceased  to  come  away  without  repeating  the 
treatment  with  soda  so  often  that  the  bulk  of  solution 
would  be  verj-  great.  I  do  not  know  whether  complete 
decomposition  would  be  finally  possible,  but  collateral 
evidence  indicates  that  probably  it  would.  One  of  the 
residues  obtained  in  this  manner  an  hen  dried  over  sulphuric 
acid  amounted  to  86' 60  per  cent,  of  the  silver  mercurous 
chloride  taken,  and  an  estimation  of  the  metals  and  chlorine 
gave  results  agreeing  with  the  composition — 

Mercurous  oxide 52 "fti 

Silver  oxide 18-92 

Silver  chloride 14'47 

86 -.33 

A  little  of  the  mercury  is  dissolved  by  the  soda  ;  in  this 
experiment  1-8  of  the  52-7  per  cent,  present  in  the  original 
substance,  and  in  another  experiment  in  which  the  soda 
solution  Mas  heated  and  the  action  more  prolonged,  a 
greater  quantity,  4-5  per  cent.,  was  dissolved.  This  partial 
solution  of  the  mercurous  oxide  in  the  alkali  does  not 
however,  appear  to  be  due  to  the  caustic  soda,  but  to  the 
sodium  carbonate  present  in  it  or  formed  by  exposure  to 
the  air  during  the  reaction. 

It  would  of  course  be  possible  to  express  the  results 
of  the  analysis  in  terms  of  silver  mercurous  oxide  and 
unchanged  silver  mercurous  chloride,  or  silver  mercurous 
oxychloride  and  silver  mercurous  oxide. 

Action  of  Sodium  Carboiiale. 

This  reagent  appears  to  act  upon  silver  murcurous 
chloride  rather  more  readih-  than  if  the  two  chlorides 
were  uncombined.  A  cold  solution  changes  the  salt  to  au 
olive-green  colour  with  a  little  yellow  about  it,  and  then  to 
a  slate  colour.  The  solution  obtained  contains  mercury  and 
no  silver,  and  dilute  nitric  acid  dissolves  out  from  the 
residue  both  silver  and  mercury,  which  metals  are  com- 
pletely precipitated  from  the  solution  by  hydrochloric  acid, 
showing  that  the  mercury  remains  in  the  mercurous 
condition.  Sodium  carbonate  solution  has  scarcely  any 
action  upon  silver  chloride  alone. 

Action  of  Hydrochloric  Acid. 

It  is  not  safe  to  allow  even  cold  dilute  hj-drochloric  acid 
to  come  into  contact  with  silver  mercurous  chloride,  as  it 
leads  to  a  loss  of  mercury.  Strong  hj-drochloric  asid  does 
not  darken  the  salt  so  readily  as  the  alkaline  chlorides  do, 
but  on  boiling  a  few  times  with  fresh  quantities  a  globule 
of  metallic  mercury  is  obtained  as  residue.  The  results  of 
one  operation  are  given  in  the  following  figures,  which 
express  the  quantities  obtained  from  100  parts  of  the  salt. 


Residue. 


Solution. 


The  silver  was  in  solution  as  silver  chloride,  and  the 
bulk  of  it  was  precipitated  on  cooling  and  diluting.  It  is 
obvious  that  the  mercury  is  equally  divided,  that  thsre  is  a 
little  loss  of  mercury  from  both  the  residue  and  solution 
b^-  volatilisation  during  the  boiling,  and  that  practically  all 
the  silver  dissolves  as  silver  chloride. 

The  primary  reaction  is  therefore — 

2AgngCl2  =  Hg  -1-  HgCl,  +  2AgCl 

Doubtless  the  silver  in  the  residue  was  precipitated  from 
solution  by  the  metallic  mercury. 


Action  of  Ferrous  Oxalate. 

A  solution  of  ferrous  oxalate  in  potassium  oxalate 
readily  reduces  either  mercurous  chloride  or  silver  chloride 
alone,  and  also  silver  mercurous  chloride,  to  the  metallic 
state,  the  whole  of  the  chlorine  being  removed  and  the 
whole  of  the  metals  remaining  in  the  residue.  Ferrous 
citrate  was  found  to  have  no  visible  effect  upon  silver 
mercurous  chloride  after  contact  with  it  for  several  minutes, 
but  immediately  a  little  potassium  oxalate  was  added 
reduction  began. 

Action  of  Sodium  Sulphite. 

In  the  investigation  of  this  reaction,  my  colleague, 
ZMr.  W.  Kirman,  has  worked  with  me,  and  I  desire  here 
to  express  my  thanks  to  him  for  his  assistance. 

Divers  and  Shimidzu  (C.S.J. ,  XLIX.,  544,  569,  572) 
state  that  when  sodium  sulphite  solution  acts  upon 
mercurous  chloride,  black  "  hypomercurosic  sulphite," 
'■  rJg(SOy).2Hg3,"  is  formed,  but  that  this  is  so  rapidly 
acted  upon  by  the  excess  Qf  sodium  sulphite,  forming 
mercuric  sodium  sulphite  in  solution  and  precipitating  half 
the  mercury  in  the  metallic  state,  that  it  is  hardly  possible 
to  do  more  than  just  to  see  that  the  sulphite  has  a 
blackening  action.  The  final  change  may  therefore  be 
written — 

2HgCl  +  2Xa.S03  =  HgNa^CSO^^o  +  Hg  h-  2NaCl 

We  have  confirmed  this  reaction  showing  quantitatively 
that  half  the  mercury  passes  into  solution  and  half  is 
precipitated  as  metal,  and  also  that  the  solution  contains 
mercuric  sodium  sulphite  by  precipitating  it  with  a  strong 
solution  of  sodium  sulphite  and  indentifying  it  qualita- 
tively. 

Concerning  the  action  of  sodium  sulphite  on  silver 
chloride,  the  latter  is  dissolved  presumably  with  the 
formation  of  a  double  sulphite  of  silver  and  sodium,  but  we 
have  not  been  able  to  fix  any  formula  for  this  double 
sulphite ;  indeed  the  proportion  or  sodium  sulphite  necessary 
to  hold  silver  in  solution  appears  to  be  affected  by 
temperature,  by  dilution,  and  by  the  presence  of  other 
compounds,  such  as  chlorides.  By  adding  a  standard 
solution  of  silver  nitrate  to  a  solution  of  sodium  sulphite 
until  a  permanent  precipitate  begins  to  be  produced,  we 
find  that  each  atom  of  silver  requires  2-24  molecules  of 
sodium  sulphite  when  this  latter  is  dissolved  in  water  in  the 
proportion  of  1  grm.  to  80  ce.  and  tbe  experiment  is 
done  at  the  ordinary  temperature.  With  a  stronger  or 
weaker  solution,  or  if  the  test  is  done  at  a  higher  or  lower 
temperature,  the  sulphite  required  for  each  atom  of  silver 
soon  rises  to  2  •  85  to  3  molecules.  By  adding  a  little 
sodium  chloride  to  any  of  these  srdutions  saturated  with 
silver  sulphite,  silver  chlorid?  at  once  precipitates  ;  there- 
fore by  using  silver  chloride  instead  of  silver  nitrate  a  still 
greater  proportion  of  sodium  sulphite  must  be  necessary, 
and  this  we  find  to  be  the  case.  An  excess  of  precipitated 
silver  chloride  was  digested  in  the  cold  for  a  day  or  two 
with  a  solution  of  sodium  sulphite,  and  it  was  found  that 
for  each  atom  of  silver  dissolved  there  were  3  "97  molecules 
of  sulphite  present.  In  other  experiments  it  was  found 
that  digestion  for  five  hours  or  for  six  days  gave  a  higher 
proportion.  Three  molecules  of  sodium  sulphite  were 
found  insutficient  to  dissolve  one  molecule  of  precipitated 
and  washed  silver  sulphite.  Prolonged  digestion  is  not 
advisable  in  these  experiments,  as  even  at  ordinary 
temperatures  there  is  a  tendency  for  the  silver  sulphite  in 
these  saturated  solutions  to  decompose,  depositing  its 
metal. 

A  cold  solution  of  sodium  sulphite  at  once  darkens 
silver  mercurous  chloride.  By  grinding  the  salt  in  tlie 
solutian  a  turbidity  which  looks  as  if  it  were  due  to  silver 
chloride  makes  its  appearance ;  this  dissolves  and  the 
residue  shrinks  together  as  the  reaction  is  completed.  One 
experiment  gave  the  following  atomic  proportions  : — 


1 
1          Eicsidue. 

1 

Solution. 

Silver 

1-89 
0-98 

2-11 

Mercury 

3-00 
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Tlie  iitoiuic  proportion  of  silver  in  the  residue,  taking 
the  mercury  as  uuity,  was  found  in  three  other  reactions  to 
be  2-02,  1-99,  1-90.  Then-  is  no  doubt  therefore  that  th«- 
residue  consists  normally  of  silver  and  mercury  in  tlie 
proponion  of  two  iitoms  to  one.  The  mercury  in  the 
solution  was  proved  to  bo  present  as  mercuric  sodium 
sulphite  by  precipitatinjj  this  salt  with  excess  of  sodium 
sulphite,  ami  \<y  the  iirecipitation  of  mercury  when  its 
solution  was  heated.  Therefore  the  decomposition  of  the 
silver  mercurous  chloride  may  be  represented  by  the 
equation — 

4AgIIgCIo  =  Ag.,  +  Ilg  +  2AgCl  4   SllgCi. 

and  as  the  mercury  and  silver  dissolved  are  changed  into 
sulphites,  as  stated  above,  the  full  equation  may  be 
written — 

4AgIIgCI.,  +  /Xa^SOs  +  .rXaoSOj  = 

Agi  +  Hg  -!-  AgoSOj,  .rXa.^SOa  +  3HgXa.,(S03)o  +  8XaCl 

the  X  being  equal  to  about  seven. 

By  mixing  the  sodium  sulphite  solution  and  silver 
mercurous  chic  ride  in  a  tube  that  is  afterwards  sealed  and 
allowed  to  stand  for  a  few  days  so  that  the  products  of  the 
action  have  time  to  react  among  themselves,  we  find  that 
the  metallic  mercury  of  the  residue  precipitates  silver  from 
the  solution,  the  mercury  dissolving.  In  two  experiments 
the  silver  in  the  residue  was  increased  from  14* 25  per  cent., 
the  amount  required  for  the  change  as  represented  above,  to 
26 '4  per  cent,  and  27  •■5  per  cent,  respectively.  The 
mercury  dissolving  is  not  equivalent  to  the  silver  precipi- 
tated, and  the  proportion  of  it  is  very  discrepant  ;  indeed, 
while  in  two  experiments  the  residual  mercurj'  had  con- 
siderably decreased,  in  another  it  had  apparently  increased. 
This,  iiregularity,  however,  is  only  what  was  to  have  been 
expected,  especially  when  the  sodium  sulphite  was  not  in 
verj'  large  excess,  because  of  the  well-known  tendency  of 
both  silver  and  mercury  sulphites  to  decompose  in  the 
presence  of  water  giving  sulphuric  acid  and  the  metal. 


Action  of  Sodium  Thiosiilphatc. 

A  10  per  cent,  solution  of  sodium  thiosulphate  was 
employed,  which  had  a  scarcely  perceptible  acid  reaction. 
Tnless  care  was  taken  to  add  a  considerable  excess  to  the 
silver  mercurous  chloride,  sulphide  of  mercury  was  pre- 
cipitated, and  the  consequent  production  of  sulphuric  acid 
caused  a  gradual  and  considerable  precipitation  of  sulphur. 
But  by  arranging  so  that  the  salt  never  comes  into  contact 
with  less  than  a  sufficient  excess  of  alkaline  thiosnlphate, 
the  decomposition  of  the  thiosulphates  is  so  far  prevented 
that  there  is  a  mere  trace  of  sulphide  in  the  residue,  and  the 
acidity  of  the  solution  is  not  great  enough  to  affect  litmus 
paper.  An  experiment  done  under  these  conditions  gave 
the  following  atomic  proportions  of  the  metals  : — 


Residue, 

Solution. 

Silver 

1-18 
0-79 

1'83 

Mercury 

2-22 

These  figures  indicate  that  the  primary  change  of  the 
silver  mercurous  chloride  may  be  expressed  thus  : — 

3HgAgCl.  -  Ag  +  Hg  +  2AgCl  +  SHgCIa 

and  that  some  of  the  metallic  mercury  of  the  residue  then 
precipitates  some  of  the  silver  from  the  solution.  I  find  that 
mercury  readily  presipitates  silver  from  a  solution  of  silver 
chloride  in  sodium  thiosulnhate,  and  that  silver  has  no 
effect  upon  a  solution  of  mercuric  chloride  mixed  with 
excess  of  sodium  thiosnlphate.  It  will  be  noticed  that  the 
excess  of  metallic  silver  in  the  residue  falls  short  of  the 
amount  equivalent  to  the  excess  of  mercury  in  the  solution. 
This,  I  think,  is  probablj-  due  to  the  solution  of  some  of  the 
silver    in   the    thiosnlphate   solution,    the    silver    perhaps 


becoming  Boluble  by  aerial  oxidation.  The  full  equation, 
showing  the  action  of  sodium  thiosulphate,  may  be  written 
thus : — 

3HgAgCl2  +  9Xa.,S,03  =  Ag  +  Hg  +  AgySpj,  2Na,.S203  + 
2[IIgi<„()3,  2Xa.,S.,03]  +  GXaCI 

It  in  necessary  to  observe  that  the  composition  of  the 
double  thiosulphate  of  mercury  and  sodium  does  not  appear 
to  have  been  determined,  and  the  above  fornmla  is  given 
because  it  aj. pears  to  be  the  rule  for  sodium  thiosulphate  to 
combine  with  heavy  metal  thiosulphates  in  this  proportion 
wiien  soluble  compounds  are  formed. 

It  is  stated  by  some  authorities  that  .sodium  thiosulphate 
dissolves  mercurous  chloride,  but  I  do  not  find  that 
anomalous  action  to  take  place.  It  appears  that  half  the 
mercury  dissolves  and  that  the  other  half  remains  as  metal 
if  enough  thiosulphate  is  used  to  prevent  secondary 
reactions. 

Conclusion. 

We  may  summarily  compare  the  primary  effects  of  tlic 
reagents  examined  upon  silver  mercurous  chloride  by  stating 
that  hydrochloric  acid,  ferrous  oxalate,  caustic  soda,  and 
sodium  carbonate  act  as  we  should  expect  them  to  do  if 
the  silver  chloride  and  mercurous  chloride  were  separate 
from  and  independent  of  each  other.  Hydrochloric  acid 
dissolves  the  silver  chloride  and  breaks  up  the  mercurous 
chloride  into  mercuric  chloride  and  mercury,  ferrous  oxalate 
gives  complete  reduction  to  the  metallic  state,  and  the 
alkalis  act  by  partially  exchanging  chlorine  for  oxygen. 
But  the  reactions  produced  with  the  other  substances  are 
not  merely  the  added  changes  they  would  give  with  the 
two  separate  chlorides.  Ammonium  chloride,  potassium 
chloride,  potassium  cyanide,  and  sodium  thio-sulphate  act 
similarly  in  leaving  one-third  of  each  metal  as  residue  in 
the  metallic  state  and  dissolving  the  remainder.  Sodium 
sulphite  leaves  half  the  silver  and  one-third  of  the  mercury 
as  metals,  dissolving  the  rest,  and  potassium  silver  cyanide 
leaves  all  the  silver  as  metal.  Ammonia  produces  substi- 
tuted ammonium  salts  containing  both  mercury  and  silver. 

Of  the  four  reagents  that  act  as  they  would  if  the  silver 
and  mercurous  chloride  were  not  combined  but  only  mixed, 
it  is  obvious  that  ferrous  oxalate  giving  complete  reduction 
must  do  so,  and  this  leaves  only  the  action  of  the  acid  and 
the  alkali  upon  which  to  found  an  argument  against  the 
suggestion  that  the  body  is  a  double  chloride  and  not  a 
mere  mixture.  I  think,  therefore,  it  must  be  admitted,  as 
formulae  only,  express  reactions,  or  at  least  must  do  this 
before  they  can  do  anything  else,  that  the  product  of  the 
action  of  mercuric  chloride  upon  metallic  silver  is  most 
advantageously  considered  to  be  a  double  chloride. 

It  is  not  difficult  to  write  down  the  possible  ways  in 
which  silver  mercurous  chloride  may  break  up,  leaving 
metals  and  fully  saturated  chlorides  only  : — 

HgAgCIj  =     Ag  +  +                +     HgCl. 

2HgAgCL,  =           +  Hg  +  2AgCI  +     HgCl.^ 

SHgAgCIn  =    Ag  +  Hg  +  2AgCI  +  2HgCU 

4HgAgClo  =  2Ag  +  Hg  +  2AgCl  +  BHgCC 

SHgAgClj  =    Ag  +  2Hg  +  4AgCl  +  3HgCL 

or  3Ag  +  Hg  +  2AgCI  -p  4HgCIo 

6HgAgCl2  =  4Ag  +  Hg  +  2AgCl  +  oHgClj 

and  by  taking  seven  molecules  we  can  add  three  equations ; 
by  taking  eight,  two  more  ;  and  so  on. 

It  is  interesting  to  note  that  of  these  changes  the  first  is 
realised  by  silver  potassium  cyanide,  the  second  by  hydro- 
chloric acid,  the  third  by  the  alkaline  chlorides,  potassium 
cyanide,  and  sodium  thiosulphate,  and  the  fourth  by 
sodium  sulphite.  I  have  not  found  any  reagent  that 
induces  the  decomposition  indicated  by  the  equations  where 
five  or  more  molecules  of  silver  mercurous  cyanide  are 
necessary  to  react  together. 

Mercuric  chloride  readily  reacts  upon  the  mixed  (or 
combined  ?)  metals  left  as  residues,  and  it  is  so  possible  to 


988 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Dec.  30, 1893. 


produce  double  chlorides,  or  mixtures  of  the  two  chlorides 
containing  mercury  and  silver  in  other  ratios  than  an  equal 
number  of  atoms.  If,  for  instance,  we  take  the  mercury  and 
silver  left  by  the  action  of  ferrous  oxalate  upon  silver 
mercurous  chloride  and  treat  it  with  mercuric  chloride,  we 
should  expect  to  get — 

HgAg  +  2HgC]2  =  HgsAgCU 

and  I  have  established  the  fact  that  mercuric  chloride  does 
act  upon  some  of  these  metallic  residues  in  this  manner. 
Whether  this  product,  taken  as  an  example,  would  be 
merely  a  mixture  of  silver  mercurous  chloride  and  mercur- 
ous chloride,  AgHgCU  +  2HgCl,  is  a  question  that  I  hope 
to  be  able  to  answer  in  due  time. 

When  mercuric  chloride  acts  upon  such  metallic  residues, 
and  also,  I  believe,  when  it  acts  upon  silver  itself,  a  black 
compound  appears  to  be  first  produced.  This  also  needs 
investigation. 


NOTE  ON  THE  COPPER  MINES  OF  SINGHBHOOM, 
INDIA. 

BY   HAROLD    HARRIS. 

It  is  not  generally  known  that  in  Singhbhoom,  Chota- 
Nagpore,  Bengal,  there  is  a  large  belt  of  copper-bearing 
country  extending  over  a  distance  of  80  miles  in  length. 
Having  the  opportunity  to  visit  this  district  in  the  early 
part  of  1892,  I  spent  some  two  months  examining  that 
part  of  the  country.  The  geological  formation  is  sub- 
metamorphie,  consisting  principally  of  micaceous,  chloritic 
schists,  quartzites,  and  steatite,  otherwise  known  as  pot 
stone  or  soap  stone,  the  whole  formation  resting  on  gneiss 
granite.  All  along  this  tract  of  country  there  are  large 
heaps  of  slag  and  numerous  old  workings,  some  of  them 
very  extensive  in  length  and  width,  clearly  showing  that 
the  ancients  who  worked  in  these  mines  thoroughly  under- 
stood the  art  of  copper  mining,  and  also  of  smelting  from 
the  oxidised  ore.  As  to  whether  they  understood  the 
manipulation  of  sulphides  is  uncertain,  but  everything 
seems  to  indicate  that  they  did  not,  as  none  of  the  old 
v,'orkings  are  down  deep  enough  to  strike  the  pyritic  ore. 
At  the  present  time  a  company  is  opening  up  a  new  mine 
to  the  depth  of  the  old  workings  at  Rajdoha.  It  has  sunk 
two  vertical  shafts,  each  14  feet  diameter,  one  at  Rajdoha 
and  one  at  Rakka,  some  eight  miles  apart.  The  shaft  at 
Rakka  is  down  to  a  depth  of  247  feet,  having  passed 
through  copper-bearing  ground  from  the  surface.  During 
the  sinking,  two  valuable  beds  of  copper  ore  were  passed 
through.  Crosscuts  have  been  driven  from  the  bottom  of 
the  shaft,  and  intersected  these  beds  again  in  as  healthy  a 
state  as  in  the  shaft.  The  ore  is  all  sulphide,  and  a  bulk 
of  10  tons  of  undressed  ore,  from  the  richest  portion  of  the 
lode,  was  sent  to  Liverpool  and  sold  on  a  dry  assay  of  13| 
of  copper.  An  analysis  by  the  author,  in  the  laboratory  at 
Mason  College,  Birmingham,  of  a  sample  of  this  ore,  gave 
the  following  results : — 

Per  Cent. 

Copper  (Cu) 15-50 

Iron  (Fe) 26'25 

SUica  (SiOa) 21-00 

Sulphm-  (S) *21'50 

Alumina  (AI2O3) 2*60 

Phosphorus  pentoxide  (PjOs) 3-25 

Lime  (CaO) 3-50 

Magnesia  (MgO) 2-00 

Nickel  and  cobalt  (Ni  +  Co) 1-20 

Silver  (Ag) 0-004 

Water  at  100°  C 1-85 

98-154 


Probably  existing  as  : — 

Per  Cent. 

CuS 23-33 

FeS 37-67 

Te-iOs 3-20 

SiOo 21-00 

AI265 2-GO 

PoOj 3-20 

CaO 3-50 

MgO 2-00 

MO  +  CoO 2-00 

Ag 0-004 

H2O 1-35 

99-854 

A  good  feature  in  this  ore  is  the  entire  absence  of  arsenic, 
which  was  carefully  sought  for,  but  not  found.  The  per- 
centage of  pho.sphorus  is  unusually  high.  The  presence  of 
nickel  and  cobalt,  although  only  in  such  small  quantities, 
is  a  very  interesting  feature.  Until  lately  this  tract  of 
country  was  practically  inacces-;ible  for  commercial  purposes. 
It  consists  principally  of  jungle  and  forests.  Within  the 
last  three  or  four  years,  the  Bengal-Nagpur  Railway,  from 
Asansol,  on  the  East  Indian  Railway,  to  Nagpore  in  the 
central  provinces,  on  the  Great  Indian  Peninsular  Railway, 
has  passed  through  the  country  and  opened  it  up.  I  have 
no  doubt  that  the  future  of  this  copper-bearing  country  will 
be  a  very  important  one  as  its  wealth  in  copper  becomes 
known. 


=^3og^QQQ9aBs»- 


THE    MOST   RECENT    DEVELOPMENT    IN 
ARTIFICIAL   INDIGO. 

BY   WATSON   SMITH. 

Our  friend  Mr.  Levinstein,  in  opening  the  proceedings  of  the 
Manchester  Section  on  November  3rd  (this  Journal,  1893, 
908),  described  a  new  development  in  artificial  indigo,  intro- 
duced by  the  firm  of  one  of  our  foreign  members.  Dr.  W. 
Kalle,  of  Biebrich,  which  I  also  had  before  me,  but  which  cir- 
cumstances prevented  my  bringing  before  you  at  our  opening 
meeting  for  the  session.  "I  shall  now  have  much  pleasure  in 
demonstrating  before  you  the  use  of  this  new  indigo  com- 
pound for  printing  upon  cotton,  or  for  dyeing.  The  first 
success  attained  by  Baeyer  in  the  synthesis  of  indigo  was  in 
the  preparation  of  orthonitrophenylpropiolic  acid.  This  acid, 
was,  however,  too  expensive  to  threaten  the  natural  indigo 
with  any  serious  competition.  More  recently  Baeyer  and 
Drewson  (1882)  prepared  indigo  by  the  action  of  an  alkali 
upon  a  mixture  of  orthonitrobenzaldehyde  and  acetone. 
The  difficulty  here  was,  however,  the  manufacture  of  the 
o-nitrobenzaldehyde,  which  could  only  be  obtained  by  using 
o-nitrocinnamic  acid  as  the  starting  point. 

In  their  investigations,  Baeyer  and  Drewson  discovered 
o-nitrophenyllactone  as  an  intermediate  product,  formed  by 
the  action  of  alkalis  upon  o-nitrobenzaldehyde  and  acetone. 
But  this  o-nitrophenyilactone  could  not  be  applied  to  the 
printing  of  textiles  or  to  dyeing,  because  it  was  so  little 
soluble  in  water,  and  no  method  was  then  known  of  making 
it  soluble.  Now,  however,  the  firm  of  Kalle  and  Co.,  of 
Biebrich,  have  accomplished  this  desirable  object  by  starting 
from  o-nitrobenzylchloride,  and  preparing  from  this,  by  an 
improved  and  cheaper  method,  o-nitrobenzaldehyde,  and 
then  transforming  the  o-nitrophenyllactone  into  a  sodium 
bisulphite  compound,  which  is  soluble  in  water.  This 
soluble  bisulphite  is  introduced  into  commerce  as  "  indigo 
salt,"  and  its  formula  is — 

C6H4N02(CH.OH)(CH2)(CO).CH3  +  NaHS03  +  SHoO. 

As  you  will  see  by  an  examination  of  the  sample  before 
us,  it  consists  of  a  pasty  crystalline  mass  smelling  of 
sulphurous   acid.      Gently   heated,  this    paste   melts   and 
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becomes  a  clear  liquid.  At  a  temperature  of  52° — .53°  C. 
tlie  li(iiiiil  beconifS  turbid  iiiid  deposits  the  free  lactoketone. 
Cooled  down  afjaiu,  at  the  ordinary  temperature  the  lacto- 
ketone reassnnies  its  ori;.'inal  condition.  Dilute  aqueous 
solutions  of  the  paste  deposit  the  lactoketone  oven  at  4U°  C. 
Ke-solution  is  then  only  effected  after  addition  of  bisulphite 
of  soda.  The  bisulphite  of  soda  should  not  contain  free 
sulphurous  acid,  as  the  lactoketone  is  precipitated  by 
sulphurous  acid  from  its  bisulphite  solution. 

If  the  lactoketone  solution  contain  free  sulphurous  aciil, 
it  is  necessary  to  add  sodium  carbonate  until  a  slight 
permanent  precipitate  is  produced,  and  then  redissolve  this 
precipitate  by  adding  eautiousl}^  some  bisulphite  of  soda.         ! 

M.   I'ilricb,  the  manager  of  the  dyeing  department   at 
Kalle's  factory,  has  made  a  series  of  investigations  on  the 
employment    of   indigo   in   calico-priuting,    the   results   of   | 
which  will  shortly  appear  in  print. 

To  dye  with  the  salt,  the  goods  are  simply  dipped  i 
into  its  aqueous  solution,  wrung  out,  and  then  passed  j 
through  a  caustic  soda  solution  of  about  20^  B.  Indigo  can 
be  printed  on  cotton  after  first  thickening  with  "  British  gum." 
The  prepared  piece  is  then  developed  in  an  alkaline  bath  of 
caustic  soda  at  20°  B.  The  chemical  change  which  takes 
place  by  the  action  of  the  caustic  soda  may  be  simply 
illustrated  as  follows:  — 


liberpool  ;^ectiom 


Univkusity  Collkok,  Bkow.nlow  Stuket. 


p.  Batcson. 

J.  Cainpl)ell  Brown. 

V.  C.  Driffield. 

Jos.  C.  Gamble. 

F.  Hurler. 

W.  Xorns  .Jonos. 


Chairman :  E.  Ciirey. 

Vice-Chairman:  H.  Bninner. 

Committee  ; 

G.  Schack-Somtner. 
E.  Scf)tt. 
A.  Sinetham. 
Frank  Tate. 
H.  Tate,  jnn. 


Hon.  Treasurer :  W  P.  Thompson. 
Hon.  Local  Secretary : 
Dr.  Chas.  A.  Kohn,  University  College,  Liverpool. 


Notices  of  Papers  and  Communications  for  the  Meetings  to  bo 
sent  to  the  Local  Secretary. 


SESSION  1893-9t. 


CeH, 


OH   co.cir,   CO.CH3OH 

I       I        ■     I         I 

CH— CHo  CH.,— CH 


NO2  NO2 

2  mols.  o-Eitrolactoketone. 


>  Cr.H, 


/ 


CO— C=C— CO. 


CnH,/     ^^         \         >C„H4 
Indigo  blue. 


Cotton  printed  by  means  of  "  Indijro  salt." 

It  has  been  stated  that  now  would  probably  commence 
the  death  blow  to  the  natural  indigo,  upon  which  so 
much  of  our  Indian  revenue  depends.  But  may  I  with 
all  diffidence  point  out  that  whilst  from  Germany  comes 
this  practical  threat,  from  Germany  also  comes  much  con- 
solation and  encouragement  in  the  shape  of  new,  powerful, 
and  cheap  antiseptics,  and  the  best  ways  of  employing  them 
in  the  vats  in  which  the  indigo  plant  is  extracted.  Our 
hitherto  rule  of  thumb  and  wasteful  methods  have  largely 
ignored  excesses  of  fermentation,  whereby  indigo  once 
formed  is  further  destroyed  again  iri  those  vats.  Who 
therefore  can  predict  what  our  total  yields  of  the  natural 
product  may  yet  be  increased  to,  through  the  adop- 
tion of  thoroughly  scientific  methods  both  in  growth  and 
extraction,  and  consequently  what  pi  ice  our  Indian  planters 
and  makers  can  yet  afford  to  accept  under  such  improved 
conditions  ? 


Jan.  10th  :— 

Mr.  E.  H.  .Saniter.    "A  Review  of  some  of   the  Methods  in 

eeneral  use  for  the  Estimation  of  Manganese  in  Minerals  and 

Metals." 
"Discussion  on  the  .State  of  the  Patent  Law."    To  be  opened 

by  Mr.  W.  P.  Thompson. 

Feb.  7th  :— 

Professor  E.  Divers,  F.R.S.    "The  Manufacture  of  Calomel  in 
Japan. 

Mk  J.  Beveridge.    "  The  Manufacture  of  Straw  Pulp." 
March  7th : — 

Mr.  F.  H.  Tate.    "  Methods  for  the  Rectification  of  Vitriol." 


Meeting  held  Wednesday,  December  6fh,  IS 93. 


MH.    EUSTACE    CARET    IX   THE    CHAIR. 


THE  COMPARATIVE  EFFICIENCY  OF  ABSOKBIXG 
APPAEATUS. 

A    REPLY    TO    PROFESSOR    LrSGE    BY    DR.    F.    HURTER. 

SrN'CE  the  appearance  of  my  last  contribution  to  our  know- 
ledge of  the  principles  which  govern  the  action  of  absorbing 
apparatus,  a  criticism  has  appeared,  written  by  my  friend 
Professor  Lunge,  and  I  take  this  first  opportunity  ofiered 
to  me  to  make  a  short  reply. 

I  judge  from  the  style  of  this  criticism  that  Professor 
Lunge  took  my  paper  to  be  an  attack  on  his  invention — the 
plate-tower.  1  am  very  sorry  indeed  to  have  conveyed  such 
an  impression.  I  said  nothing  in  my  paper  in  any  way 
calculated  to  detract  from  the  value  of  this  invention.  I 
described  it  as  an  ingenious  design,  beautifully  carried  out 
by  Mr.  Eohrmann.  I  brought  specimens  of  the  plates  and 
the  distributors.  The  only  sentence  in  my  paper  which, 
by  misconstruction,  could  at  all  be  held  to  detract  from  the 
value  of  the  plate  tower,  is  this  one  :  — "  It  is  difficult  to  see 
by  what  process  of  strictly  accurate  reasoning  one  can 
arrive  at  the  conclusion  that  7'3  sq.  ft.  of  the  smooth 
surface  of  pottery  will  do  ten  times  as  much  work  as  a 
minimum  of  10  "8  sq.  ft.  of  rough  coke  surface,  which  in 
reality  may  amount  to  20  sq.  ft.  It  could  only  be  so  if  on 
every  square  inch  of  the  pottery  surface  there  were  15 
times  as  many  molecules  impinging  every  second,  than  on 
a  square  inch  of  coke  area.  This  would  presuppose  the 
equivalent  of  a  pressure  of  15  atmospheres." 

Professor  Lunge  has  not  favoured  us  with  any  strictly 
accurate  reasoning  process  to  explain  this  difficulty.  He 
points  to  the  "  infinitely  "  better  sub-division  of  the  gas  in 
the  plate-tower  as  the  possible  reason,  hut  he  does  not 
seem  to  have  realised  the  fact  that  this  "  infinitely  "  better 
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division  is  really  already  noticed  in  the  mode  of  comparison 
I  have  adopted,  and  to  which  I  drew  particular  attention  ; 
I  mean  the  formula — 

Surface  x  time 
Quantity  of  gas 

and  of  which  Professor  Lunge  says  :  Everyone  will  have 
taken  these  conditions  for  granted,  as  being  dictated  by  the 
common-sense  way  of  looking  at  the  matter. 

Instead  of  the  strictly  accurate  reasoning  process,  Pro- 
fessor Lunge  gives  us  valuable  practical  examples  of  the 
performances  of  several  plate-towers.  I  take  no  exception 
to  any  one  of  his  examples— there  is  nothing  marvellous  in 
them  ;  above  all,  there  is  not  a  single  experiment  quoted 
with  such  details  as  would  permit  accurate  comparison  with 
the  work  of  a  coke-tower  of  the  same  size. 

When  T  wrote  my  last  paper  I  had  to  admit  that  I  had 
no  experience  with  coke-towers  so  small  as  a  plate-tower. 
But  since  that  time  I  have  gained  this  experience,  and  I 
am  quite  satisfied  that  a  trial,  side  by  side,  of  a  plate-tower 
and  a  coke-tower,  under  similar  conditions,  will  not  show 
the  plate-tower  to  be  of  ten  times  the  etficiency  of  the 
coke-tower.  But  I  do  not  mean  to  say  that  therefore  the 
plate-tower  may  not  have  its  special  advantages  in  special 
cases,  though  it  is  a  very  expensive  apparatus. 

I  must  sav  a  word  on  the  experiments  made  by  i^Ir.  A. 
Carey  and  myself  on  the  distribution  of  a  single  jet  of 
water  by  tbe  coke.  The  diagram,  to  which  Professor  , 
Lunge  objects,  is  perfectly  accurately  drawn  to  scale.  The 
engraver  misunderstood  the  shadmg  of  the  stream,  which 
was  made  darkest  in  the  centre  to  indicate  the  greater 
quantity  of  water  flowing  there.  But,  apart  from  this  and 
the  omission  of  the  bars  supporting  the  coke,  the  diagram 
is  perfectly  correct. 

Professor  Lunge  is  quite  wrong  in  his  coristruction  of  the 
results.  The  tower  was  open  at  the  bottom  so  that  the 
distribution  could  be  seen  as  well  as  measured. 

The  alteration  Professor  Lunge  suggests  in  the  mode  of 
measurement  is  one  which  is  easily  conceived  behind  the 
desk,  but  which  cannot  so  readily  be  carried  out  in  the 
works.  A  column  of  14  feet,  and  more,  of  coke  needs 
support,  and  the  bars,  which  were  shown  in  my  drawing  but 
omitted  iu  the  engraving,  would  render  wholly  worthless 
the  arrangement  proposed  by  Professor  Lunge. 

We  have  applied  in  practice  the  results  obtained  by  these 
experiments  ;  we  have  in  small  condensers  abandoned  the 
numerous  small  holes  for  the  admission  of  the  absorbing 
liquid,  and  have  restricted  them  to  five  or  six  judiciously 
placed.  Hitherto  we  have  had  no  reason  to  regret  the 
change.  .  .  . 

The  most  important  point  in  Professor  Lunge's  criticism 
is,  however,  his  objection  to  the  principle  I  have  tried  to 
prove  in  my  paper,  viz.,  that  the  contact  obtained  per 
unit  of  work  is  as  much  greater,  when  the  gas  is  sub-divided, 
than  when  the  liquid  is  sub-divided,  as  the  mean  velocity  of 
falling  drops  is  greater  than  that  of  rising  bubbles. 

The  objection  Professor  Lunge  makes  to  my  derivation 
of  this  principle,  is  that  I  made  use  of  the  formula;  for  the 
descent  of  drops  in  vacuo,  whilst  they  really  fall  in  air,  and 
that  this  air  may  have  a  velocity.  Professor  Lunge  over- 
looked the  fact  that  I  only  made  use  of  it  for  the  purpose 
of  giving  an  elementary  proof  of  the  principle,  in  order  to 
avoid  higher  mathematics.  The  friction  in  air,  and  the 
velocity  of  the  ascending  gas,  if  it  happens  to  have  such  a 
velocity,  are  quite  easily  dealt  with,  but  unfortunately  the 
mathematics  would  not  have  been  much  use  to  a  great 
number  of  chemists,  hence  I  avoided  them.  But  wheu  the 
principle  is  once  stated  anj-one  gifted  with  the  universal 
commodity  "  common  sense  "  can  see  that  it  must  be  true 
whatever  the  respective  velocities  are,  whether  the  friction 
be  great  or  small.  If  the  velocity  of  the  drops  is  less  than 
that  of  the  bubbles,  the  case  is  of  course  reversed.  But  all 
that  is  of  course  contained  in  the  algebraical  statement  of 
the  principle  in  my  paper. 

As  this  "  common-sense  view  "  of  the  matter  may  not 
strike  every  reader,  I  give  the  following  additional  elementary 
proof,  which  does  not  involve  the  laws  of  gravitation. 

I  have  shown  that  the  contact  of  V  volumes  of  gas 
subdivided   into  bubbles  of  the   radius  r,  wheu   ascending 
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through  a  height  H  of  liquid,  is  — -  ,  and  the  work  done 
in  obtaining  this  contact  is  YH  x  62"5  foot-lbs.  if  the 
liquid  is  water.     The  contact  per  unit  of  work  is  therefore 

3 
6i'5  X  r' 

Let  the  unit  volume  of  liquid  be  divided  into  drops  of 
radius  i;  and  let  these  drops  fall  through  a  height  H,  whilst 
a  current  of  gas  is  moving  in  the  opposite  direction. 

Let  the  time  which  a  drop  takes  to  reach  the  bottom  of 
the  apparatus  be  t,  then  the  mean  velocity  of  the  drop  is  -j- 
The  surface  of   the  drops  is  — ,  the  time  of  fall  is  t,  hence 


the  value  of  the  contact  is 


^( 


The  work  done  is  that  of 


lifting   unit   volume   of    the   water   to    the   height  H,  viz., 
H  X  ~62  •  5  foot-lbs.     Hence  the  contact  obtained  per  unit 

Comparing  this  with  the  contact  of  bubbles  we  find  the 
ratios — 

3'      .  3J ^    H 

t 


r  X  62"5  •  r  X  H  X  62"3 
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i.e.,  the  contact  obtained  by  dividing  the  gas  is  —  times 

greater  than  that  obtained  by  subdividing  the  liquid. 

But  -T-  is  the  mean  velocity  of  the  drops. 

Hence  the  contact  obtained  per  unit  of  work,  aeteris 
paribus,  is  as  much  greater  wheu  subdividing  the  gas  than 
when  subdividing  the  liquid,  as  the  mean  velocity  of  the 
drops  is  greater  than  the  mean  velocity  of  the  bubbles, 
whether  there  be  much  or  little  friction,  and  whether  the  gas 
be  at  rest  or  in  motion. 

But,  says  Professor  Lunge,  "  it  is  known  to  every  child 
that  the  extremely  minute  drops  of  a  fog  sink  down  with 
extreme  slowness."  That  is  perfectly  true,  and  it  is 
precisely  the  reason  why  a  fog  would  be  absolutely  useless 
for  manufacturicg  purposes,  even  if  every  child  knew  how 
to  produce  such  a  fog.  What  use  Avould  the  fog  be  if  we 
had  to  wait  days  before  it  dropped  again,  or  had  to  construct 
huge  scrubbers  to  collect  it.  Mj'  experience  is  that  once  a 
fog  is  produced  it  is  so  difficult  to  deal  with,  that  fog  may  be 
left  out  of  the  question. 

It  is  different  with  spray.  It  is  possible  to  produce  spray, 
but  it  is  only  possible  to  produce  it  with  a  very  great 
expenditure  of  mechanical  energy,  the  liquid  having  to 
issue  from  the  jet  under  great  pressure  if  it  is  to  be  finely 
divided.  Xow  my  formula  take  no  notice  at  all  of  the  cost 
of  pumping  the  liquid  against  such  pressures.  Professor 
Lunge  also  forgets  that  the  liquid  in  this  case  issues  with 
an  initial  velocity  much  greater  than  that  which  any  drops 
ever  assume  falling  through  such  heights  usually  to  be  found 
in  apparatus  of  chemical  works.  The  initial  velocity  of  the 
jets  made  by  Kortings  are  30  to  40  feet  per  second,  and  this 
velocity  is  reduced  by  friction  against  the  air  to  a  velocity 
which  nevertheless  far  exceeds  that  of  rising  bubbles. 

Again,  Professor  Lunge  is  entirely  wrong  in  thinking  that 
the  "  diameter  of  drops  is  most  easily  brought  down,  not 
merely  to  -j^,  but  to  a  much  smaller  fraction  of  the  diameter 
of  the  smallest  gas  bubbles  producible  by  ordinary  technical 
means."  He  only  thinks  so ;  he  has  not  tried  it.  It  is  per- 
fectly easy  to  produce  gas  bubbles  of  5  mm.  diameter.  It 
is  extremely  difiicult  to  produce  drops  of  1  mm.  diameter, 
each  of  which  would  weigh  only  0'5  rogrm.  if  they  were 
drops  of  water. 

I  have  disregarded  spray  also  for  good  reasons.  Whilst 
with  pure  filtered  water  the  spray  may  sometimes  perhaps 
be  useful,  for  any  other  liquids  it  is  uot  applicable,  at  least 
not  generally. 

The  problem  of  ascertaining  the  actual  velocity  of  drops 
of  different  sizes  falling  through  air  is  extremely  simple, 
and  can  be  solved  with  a  great  degree  of  accuracy  by  means 
of  an  ordinary  Mariotte's  bottle  and  a  good  watcli.  It  is 
not  my  intention  to  enter  any  further  into  this  matter 
be^^ond  saying  that  the  actual  mean  velocity  of  a  small 
drop  falling  through  a  height  of  30  feet  differs  from  the 
theoretical  mean  velocity  by  about  16  per  cent. 

In  apparatus  which  permits  continuous  work,  and  for  the 
comparison  of  which  I  have  taken  the  trouble  to  find  a 
theoretical   basis   consistent  ^\ith  my   experience — in  such 
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apparatus  it  is  much  easier  to  obtain  flue  bubbles  than  tine 
drops.  The  principles  which  1  had  the  honour  to  brin^^ 
1)efbre  you  are  the  outcome  of  my  experience  in  the  first 
.instance,  and,  to  use  I'rofessor  Lun<;e's  words,  of  "  abso- 
lutely reliable  mathematical  demonstration,  as  true  as  the 
ikinetic  theory  of  the  gases." 

I  do  not  Hatter  myself  that  my  work  is  perfect  ;  on  the 
■contrary,  I  expect  that  such  a  beginning  in  establishing 
scientific  principles  of  chctnical  engineering  must  and  will 
necessarily  be  subject  to  corrections. 

It  is  much  to  be  regretted  that  there  are  so  many 
■chemists  of  high  reputation  who  are  imable  to  read  what 
Professor  IvirchholF  declared  to  be  the  most  concise  and 
most  accurate  description  of  our  experience — a  mathematical 
(formula. 

Discussion. 

The  Chaikmvx  remarked  that  no  matter  how  ignorant 
they  might  be  of  mathematics,  they  would  all  appreciate 
the  one  axiom  which  Dr.  Ilurter  had  laid  down — that  the 
utility  or  otherwise  of  an  apparatus  for  condensing  gas 
appeared  to  resolve  itself  into  a  question  of  surface  and  of 
the  time  during  which  that  surface  and  the  gases  were 
brought  into  contact.  That  appeared  to  him  to  be  common 
«ense  as  well  as  capable  of  support  by  mathematical 
proof. 

Mr.  A.  E.  Fletcher  said  that  the  point  under  discussion 
was  the  relative  merits  of  the  coke-tower  as  against  the  more 
•compact  plate-tower.  The  great  advantage  of  the  coke- 
tower  had  always  seemed  to  him  that  it  .vas  not  only  an 
«xcellent  surface  condenser,  but  that  it  retained  a  large 
vjuantity  of  water.  It  contained  so  large  a  stock  of  water 
<hat  although  the  supply  of  the  gas  to  be  absorbed  was  inter- 
mittent, yet  the  solution  went  on  without  break.  A  large 
■coke-tower  held  many  tons  of  water ;  the  gas  from  the  salt- 
■eake  furnace  poured  in  at  first  in  large  quantit}*,  and  gained 
upon  the  Avater.  If  now  they  could  test  the  tower  foot  by 
foot  upwards  they  would  find  that  the  acid  was  rapidly 
;gaining  upon  the  water.  Dufore  half  an  hour  had  passed 
the  great  stress  of  gas  would  cease,  and  the  water  being 
constant  now  in  its  turn  would  gain  upon  the  acid.  Thus 
ihere  was  carried  on  in  the  tower  a  system  of  giving  and 
taking  so  helpful  in  all  practical  undertakings.  That  the 
■coke  presented  a  very  extended  surface  was  obvious  ;  it  was 
not  only  rough,  but  each  of  those  little  cavities  was  a  holder 
-of  water,  a  space  where  the  gases  might  linger  and  deposit 
their  acid. 

He  had  not  had  an  opportunity  of  making  a  trial  of  the 
plate-tower  in  comparison  with  the  coke-tower,  but  knew  it 
■was  used  effectively  in  many  cases.  Each  apparatus  would 
'HO  doubt  be  used  in  the  cases  which  were  fitted  for  it.  One 
■need  not,  he  thought,  force  a  close  comparison  between  the 
two ;  each  would  have  its  merits.  Regarding  sprays  in  a 
chamber,  he  had  had  experience  in  conjunction  with  the  late 
Dr.  Angus  Smith.  INIr.  Alfred  Fryer,  of  Xottiugham,  con- 
structed a  chamber  with  a  distributing  apparatus  in  it ; 
■water  was  admitted  near  the  spindle  of  revolving  discs,  and 
■they  threw  off  an  admirable  spray  into  a  chamber  of  some- 
thing like  6  ft.  high  and  4  ft.  in  diameter.  Various  fumes 
were  passed  through  this  chamber,  materials  which  were 
readily  soluble  in  water,  such  as  sulphuric  acid  evaporated 
rapidly  from  a  hot  surface,  common  salt,  hydrochloric  acid, 
and  the  great  surprise  was  how  very  little  was  taken  up  by 
the  water.  The  amount  of  the  fume  was  hardly  diminished  ; 
it  came  through  almost  unchanged.  There  seemed  another 
clement  brought  in — each  drop  of  water  appeared  to  be 
repugnant  to  the  finely'-divided  matter  in  the  air.  May  we 
not  consider  it  to  be  owing  to  the  effect  of  surface  tension  ? 
Each  globule  of  water  had  its  determination  to  remain 
globular,  and  refused  contact  with  the  substance  to  be 
dissolved.  When  the  gas  came  in  contact  with  the  surface 
of  the  moistened  coke,  surface  tension  seemed  to  interfere 
less  with  the  solvent  action.  Certainly  there  appeared  to  be 
more  solution  carried  on  in  the  same  space.  Perhaps 
Dr.  Hmter  would  be  able  to  explain  the  reason  of  the 
repulsion,  and  how  much  surface  tension  had  to  do  with  it. 
There  was  a  decided  disinclination  for  the  two  substances  to 
-come  into  chemical  contact. 


Mr.  A.  (Jahkv  said,  with  regard  to  Dr.  Hurler's  remark 
about  the  difficulty  of  condensing  a  fog  of  vapour,  he  had 
recently  had  some  experience  of  tliis  difliculty.  He  had  been 
watching  the  trial  of  one  of  Professor  Lunge's  plate-towers 
as  an  auxiliary  chamber  in  a  vitriol  plant.  Dilute  acid  was 
run  down  the  tower  and  tlie  chamber  gases  passed  through 
it.  The.se  gases  contained  on  entering  the  tower  abo'iit 
:iO  grains  per  cub.  ft.  total  acid  expre>^sed  as  SO^.  of  which 
about  1  C  grains  per  cub.  ft.  was  already  H2S()4.  The  gases 
on  leaving  tha  tower  were  foimd  to  have  lost  only  about 
2  grains  per  cub.  ft. 

With  regard  to  the  remark  of  Mr.  Fletcher  as  to  the 
large  quantity  of  wafer  held  in  the  coke  of  a  coke-tower,  he 
was  able  to  supply  figures.  A  condenser  7  ft.  square  and 
.50  ft.  liigh,  containing  about  2,-100  cub.  ft.  of  coke,  would 
hold  enough  water  to  completely  condense  at  .30''  Tw.  all 
the  hydrochloric  acid  given  off  from  a  salt-cake  pot  and 
roaster  during  three  charges  of  16  cwt.  gait  each.  The 
steadying  effect  of  this  large  and  permanent  supply  of 
water  in  working  such  an  apparatus  was  obvious. 

Dr.  HiitTKR,  in  reply,  said  the  point  he  wanted  to  show 
cleirly,  and  he  liad  hoped  he  had  succeeded  in  showing, 
was  that  whatever  the  apparatus,  it  must  be  judged  by  the 
amount  of  surface  it  expo.sed,  and  by  the  length  of  time 
which  that  surface  was  in  contact  with  a  given  volume  of 
gas,  and  those  two  factors  together  determined  the  value  of 
an  apparatus.  With  reference  to  Mr.  Fletcher's  point 
regarding  the  failure  of  the  spray  and  its  connection  with 
the  surface  tension,  he  had  not  thought  over  it.  He  could 
only  assure  him  that  he  was  greatly  surprised  when  he 
calculated  the  amount  of  contact  which  was  to  be  got  out 
of  the  drops  iu  Lunge's  plate-tower  as  compared  with  the 
contact  of  the  plates  themselves.  It  amounted  to  only- 
half  a  per  cent,  of  the  total  contact.  There  was  very  little  to 
be  got  out  of  drops.  Ho  had  not  made  the  calculation  for 
such  an  instance  as  Mr.  Fletcher  mentioned ;  probably  in 
that  case  the  surface  of  a  very  fine  spray  would  be  very- 
large,  but  the  time  which  those  drops  took  in  falling  down 
so  small  a  height  was  so  short  that  they  had  hardly  time  to 
take  anything  out. 


iHaurI)egter  ^ertioiu 


Chemical  Theatre,  Owexs  College. 


ChairmaK:  Ivan  Levinstein. 
Yice-Ckairman :  Edw.  Schunck. 


Committee : 

P.  Hart. 
J.  M.  Irving. 
E.  Knecht. 
W.  H.  Perkin,jim. 
Sir  H.  E.  Roscoe,  .Vl.P. 
C.  Truby. 
Hon.  Local  Secretary  : 
J.  Carter  Bell, 
Bank  House,  The  ClifE,  Higher  Broughton,  Manchester. 


G.  H.  Piiiley. 

F.  H.  Bowman. 
R.  F.  Carpenter. 

G.  E.  Davis. 
C.  Dreyfus. 
H.  Grimshaw. 


Notices  of  Paper's  and  Communications  for  the  Meetings  to  bo 
sent  to  the  Local  Secretary. 


SESSION  1893-94, 


Jan.  .J,  IS'.if.— Dr.  C.  Otto  Weber.     "The  Vulcanisation  of  India- 
Rubber." 


Meeting  held  Friday,  December  1st,  1893. 


DR.    SCHL^^'CK,    F.R.S.,    IX   THE    CHAIK. 


DISGUSSIOX  OX  THE  FL.VSHIXG  POINT  OF 
MIXEKAL  OILS. 

Mr.  J.  CarterBell  stated  that  he  hadreceivedthefcllowing 
notes  from  ^Ir.  D.  E.  Steuart.  The  dangers  of  pstroleum 
were  ui  two  kinds,  those  in  connectiou  with  storao-e  and 
those  in  connection  with  burning  in  lamps.  The  danger-point 
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for  storage  was  a  degree  or  two  under  the  Abel  flash-point. 
This  was  easily  proved  by  making  an  imitation  of  the  Abel 
apjiaratus  nine  inches  wide  instead  of  two  inches.  With 
this  apparatus  oils  not  only  flashed  but  kept  burning  per- 
manently 2""  below  their  Abel  flash-point.  With  Avider 
surfaces,  such  as  tanks,  barrels,  or  a  large  spill  on 
the  floor,  the  firing-point  and  point  of  danger  would  be  a 
little  lower  still.  In  stores,  then,  and  even  in  tin  cans,  the 
liash-pnint  was  the  point  of  danger.  With  lamps  there 
■was  the  danger  of  explosion  in  the  lan^.p,  or  of  fire  when  the 
lamp  -was  overturned.  The  Abel  flash-cup  was  an  imita- 
tion of  a  lamp,  and  gave  the  point  where  a  slight  explosion 
could  take  place  in  a  lamp.  The  point  where  a  violent 
explosion  was  possible  varied  with  the  structure  of  the 
oil.  With  low-flashing  oil  generally  he  found  that  a  violent 
explosion  took  place  5^  above  the  Abel  flash-point,  and 
with  high-flashing  oils  (above  100"  Abel)  the  interval  was 
greater.  But  there  was  some  real  danger  at  the  Abel 
flash-point.  When  a  lamp  had  burned  for  some  time  the 
oil  got  heated  with  the  combustion,  10°,  20°,  or  more, 
according  to  the  nature  of  the  lamp.  When  oil  was  heated 
5"  above  its  flash-point,  and  the  lamp  overturned,  the  oil 
as  a  eeneralrule  did  not  catch  fire.  At  10^  above  the  flash- 
point the  oil,  if  of  low  flash,  might  catch  fire  or  not, 
according  to  the  structure  of  the  oil,  but  high-flashing  oils 
did  not  generally  catch  fire  unless  heated  more  than  IS"" 
above  the  flash-point.  But  lamps  might  be  overturned  on 
combustible  matter,  and  the  point  of  danger  even  with  this 
kind  of  accident  was  then  the  Abel  flash-point.  A.11  the 
facts  went  to  prove  that  high-flashing  oil  was  safer  than 
low-flashing  far  more  than  in  proportion  to  the  difference 
of  flash.  Our  standard  of  safety  in  this  country,  horrible 
to  relate,  was  73"  Abel.  As  London  had  a  temperature  of 
over  90°  for  a  long  time  la?t  summer,  the  absurdity  of  this 
was  apparent.  The  dangerous  oil  flashing  at  73°  could  be 
stored  in  any  quantity  in  the  middle  of  cities  anywhere. 
Our  Government,  instead  of  attempting  to  protect  people, 
had  by  special  legislation  shut  itself  out  from  the  power  of 
interfering.  Before  the  Abel  test  was  adopted  in  1879 
Professor  Abel  was  asked  by  the  Government  to  report  as 
to  whether  100°  F.  (or  its  equivalent  in  any  modified  method 
of  testing)  was,  in  his  opinion,  calculated  to  afford  adequate 
protection  to  tlie  public  without  unduly  interfering  with 
or  restricting  the  trade ;  if  not,  what  alterations  should 
be  made.  He  answered  that  there  were  not,  in  his  judg- 
ment, any  well-established  grounds  for  considering  that  the 
present  flashing-point  was  not  calculated  to  afford  adequate 
protection  to  the  public,  and  he  recommended  its  equivalent 
in  the  new  test,  which  proved  to  be  73°.  It  lay  with  Sir 
Frederick  Abel  to  protect  them  all  by  giving  them  experi- 
mental grounds  for  forming  an  opinion  that  could  never  be 
overturned,  but  he  did  not  recognise  this.  He  did  not  even 
give  his  opinion  on  the  point  asked,  but  merely  founded  his 
report  on  the  fact  that  in  his  opinion  there  were  no  well 
established  grounds  for  alteration.  His  (Mr.  Bell's)  opinions 
were  not  the  unsubstantiated  results  of  an  interested  party  ; 
they  were  those  of  the  scientific  world.  In  1891  the 
the' Inflammable  Liquids  Bill  proposed  to  raise  the  safety 
point  to  1.50°,  leaving  73°  between  naphtha  and  burning  oil. 
This  made  the  mistake  of  leaving  the  oil  which  was  practically 
perfectly  safe,  flashing  between  73"  and  100°,  and  putting 
all  under  a  strict  Government  surveillance  that  the  trade 
could  not  put  up  with.  The  objection  was  so  universal  that 
it  was  withdrawn.  To  raise  the  safety  point  to  10J°  was 
a  medium  course  that  would  practically  put  an  end  to 
lamp  explosions  and  leave  the  trade  unhampered,  and 
could  be  brought  about  without  adding  anything  in  the 
least  degree  burdensome  to  the  price  to  the  poor.  Our  own 
Government  acknowledged  the  necessity  for  a  high  flash- 
point by  getting  oil  of  105°  for  the  soldiers,  and  145°  for 
lighthouses.  A  consignment  of  oil  for  the  soldiers,  although 
it  was  105°  when  tried  in  Scotland,  yet  because  it  turned 
out  104°  as  tested  by  the  Government  expert,  was  returned, 
so  that  certain  advisers  of  the  Government  were  alive  to 
the  facts  of  the  case.  The  question  was  a  simple  one  of 
common  sense  to  anyone  with  an  elementary  knowledge  of 
chemistry  and  physics,  and  it  should  not  be  left  to  men 
connected  with  the  trade,  but  scientitic  men  should  speak 
out  clearly,  and  not  allow  the   unscientific  public  to  be  in 


any  doubt.  The  standard  should  not  have  been  lowered  in 
1879  from  100°  to  73",  for  the  whole  test  was  false  by  that 
interval.  Let  the  Society  uniti  in  saying  so.  Instead  of 
the  present  slaughter  being  continued  from  year  to  year, 
let  it  be  stopped  at  once  by  raising  the  standard  to  100°, 
and  then  the  matter  could  be  investigated  at  leisure.  If  the 
matter  still  required  investigation  the  slaughter  should  be 
stopped  until  the  investigations  were  finished.  If  the  trade 
could  see  their  true  advantage  it  would  support  them.  But 
whether  or  not,  as  scientific  men,  they  could  say,  without 
fear  or  being  controverted,  that  in  our  climate  oil  of  less- 
than  100°  flash  was  dangerous,  and  as  practical  men  they 
might  state  as  confidently  that  to  raise  the  flashing-point 
was  quite  practicable  without  adding  much  to  tbe  price.- 
Professor  Kedzie,  of  Michigan  College,  states  that  the 
people  of  Michigan  demanded  a  test  equal  to  120°  F.  flash 
test  in  close  cups.  The  oil  companies  in  the  States  e^xertedS 
a  powerful  influence  in  favour  of  a  low  test  for  tbe  oil,  but 
public  safety  withstood  their  efforts,  and  the  tendency  on 
the  part  of  sanitarians  and  the  people  was  towards  a  higher 
test.  He  (Mr.  Bell)  had  also  received  some  figures  with- 
regard  to  the  fires  in  London  in  the  j-ears  1890 — 2.  From 
those  it  appeared  that  in  1890,  out  of  2,555  fires,  271  were 
due  to  lamp  explosions;  there  were  51  lamp  explosions  due 
to  accidents  to  lamps  ;  and  the  total  number  of  deaths  was- 
61,  of  which  15  were  due  to  lamp  accidents.  In  1891  there 
were  290  fives  due  to  lamp  explosions,  46  lamp  explosions 
caused  by  accidents  to  lamps,  and  12  deaths  due  to  lamp- 
accidents.  In  1892  there  were  275  fires  due  to  lamp- 
accidents,  82  of  which  wej'e  due  to  explosions  caused  by 
accidents  to  lamps,  and  16  deaths  resulted. 

Mr.  D.  R.  Steuart  wrote  that  iu  Fire  and  Water 
reports  were  given  from  the  ditferent  fire  brigades.  From 
these  reports  since  March  1892  he  had  made  out  the 
following  table  of  total  fires  to  which  the  brigades  were 
called,  and  the  proportion  of  them  that  were  caused  by  lamp- 
accidents.     The  figures  were  for  a  year  each  : — 


j  Fires  frouu 
'      Lamp 
I  Aeeiilents, 


Liverpool 

Birmiugli.'im... . 

Brighton 

Aston , 

Timbrid^e  Well: 

Reading 

York 

galford 

Middlesbrough. 

Biotle 

Newport  (]\Ion.) 

Bury 

Glasgo-.v .-. 

Edinburgh 

Dublin 

Chicago 


Year. 

1 

Total 
Fires. 

1S91 

565 

„ 

382 

1V.*1 

383 

ISSl 

77 

1802 

71 

ISPl 

41 

r. 

10 

1892 

9 

1831 

13 

1S91  2 

2fi 

., 

C5 

lsi>2 

16 

1S92-3 

«» 

^ 

17 

,. 

42 

1891 

5at 

1892 

591 

1891-2 

315 

1892-3 

320 

1891 

147 

1892 

lU 

1891 

3,353 

1S92 

3,549 

58 
24- 
31 
S» 
(> 
6- 
1 
2.- 
2: 
3. 
4 
1 
.5. 
\ 
^■ 
12 

r 

12. 

4i- 

12 

& 

1411 

4Ci- 
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Total 
Fii-i's. 


Fires  from 

Liiiiip 
Ai'fidriits. 


Xow  York 

1831 

34)38 

075 

397 

2.TJ 

250 

(•17S 
1195 

lWt2 

1,070 
1,193 

Borliii 

1801 



1892 

1.381 

277 

IS'.tl 
18'.t2 

ista 

370 
357 
262 

30 

10 

Svdiicv 

H 

Of  1,791  English  fires,  150,  or  8"  71  percent.,  were  from 
lamps.  Of  1,765  Scotch  fires  35,  or  1*98  per  cent.,  were 
from  lamps.  Of  261  fires  in  Dublin,  IS  were  from  lamps,  or 
0-89  per  cent. 

Of  10,840  fires  in  New  York  and  Chicago,  1,002  were 
from  lamps,  or  9  "24  per  cent.  The  percentage  in  Toronto 
was  8  •  10.  The  percentage  in  Paris  was  23  •  91,  but  included 
more  than  lamp  accidents. 

lu  Berlin,  out  of  2,574  fires,  650  were  caused  by  lamps,  or 
25  "25  per  cent.  In  Germany  the  standard  was  as  low  as  in 
England,  but  they  took  surveillance  of  all  burning  oils, 
counting  them  all  dangerous  as  far  as  storage  was 
concerned,  and  sought  safely  in  the  home  b}-  safety  lamps. 
The  danger  of  the  low  standard  and  the  fatality  of  safety- 
lamps  was  shown  by  this  high  percentage. 

In  some  of  the  States  of  the  Union  the  laws  were  defective. 
In  others  there  were  good  laws  and  efficient  inspection  ;  in 
others,  again,  good  laws,  but  seemingly  no  inspection,  and 
the  whole  matter  left  to  the  insurance  offices  :  and  he 
feared  this  was  the  general  rule. 

There  was  a  repcrt  on  petroleum  and  its  products,  by 
S.  F.  Peckham,  published  by  the  American  Government, 
1885,  from  which  he  would  give  the  following  one  short 
paragraph  : — 

"  I  am  informed  that  the  demand  for  high-test  oils  is  not 
equal  to  the  amount  that  can  be  made  from  the  petroleum 
manufactured.  ^Manufacturers  the  world  ever  can  only 
make  what  they  can  sell,  and  the  ignorant  and  reckless  buy 
the  cheapest  oil,  regardless  of  all  other  consideration.«, 
encouraging  the  production  of  these  cheap  oils.  It  is  here 
that  intelligent  legislation  is  required,  to  protect  the  ignorant 
purchaser  on  the  one  hand,  and  the  honest  manufacturer 
from  unprincipled  opposition  on  the  other,  as  well  as  the 
innocent  public,  especially  prominent  as  women  and  chil- 
dren, from  the  consequences  that  follow  the  use  of 
dangerous  oils,  not  safe  even  with  '  safety  lamps.'  As 
Dr.  Chandler  said  ten  years  ago  : — 

" '  //  is  not  possible  to  make  gasolin,  naphtha,  or  benzine  safe 
by  any  additions  that  can  be  made  to  if.  J\"or  is  any  oil 
safe  that  can  be  set  on  fire  at  the  ordinary  temperature  of 
the  air.  .         .         .  Even   when  the   safety  lamp 

has  an  ally  in  the  form  of  a  '•  safety  can  "  it  still  fails  to 
make  naphtha  safe.  It  is  an  axiom  that  no  lamp  is  safe 
ivith  dangerous  oil,  and  every  lamp  is  safe   with  safe  oil 

What  we  want  is  safe  oil ;  icith  if  all  lamps  will 
be  safe.'  '" 

And  Mr.  Peckham  added  :  "  This  axiom  expresses  a 
permanent  truth."  He  goes  on  to  say :  "  It  therefore 
appears  to  me  that  if  legislation  strictly  required 
all  oil  to  be  brought  to  a  flash  point  of  100'  F.,  the 
general  public  would  be  fairly  protected  in  the  legitimate 
use  of  such  oils,  so  far  as  mere  legislation  alone  can  afford 
protection.  Such  legislation  should  rigidly  exclude  all 
forms  of  naphtha  from  use  in  households,  in  lamps,  or  in 
stores  of  any  pattern  whatever,  as  always,  under  all  circum- 
stances and  under  whatever  name  or  guise,  more  dangerous 
than  gunpowder. 

Mr.  George  E.  Davis  said  he  well  remembered  with 
what  fear  and  trembling  more  than  one  household  made 
the  change  from  colza  to  paraffin    oil.     It  was   generally 


surmised  that  some  oils  were  safer  than  others,  and  by  those 
who  could  afford  it  a  long  price  was  often  paid,  with  the 
idea  of  procuring  a  iion  explosive  kind  At  the  present  day 
the  (Joveriimunt  (Abel)  test  was  not  so  well  understood  as 
it  should  he  by  the  consumers  of  petroleum  oils,  and  he 
thought  tluit  the  law  should  rec|uire  that  vendors  of  petro- 
leum should  be  compelled  to  affix  a  label  to  all  .sales, 
setting  forth  what  the  fla^h  point  (and  consequently  the 
dangerous  point)  really  was.  It  by  no  means  followed  that 
because  u  high  price  had  been  paid  for  a  lamp  oil,  that  a 
high-test  oil  was  always  supplied.  Some  oil  burned  by  him 
in  1879  in  a  lamp  with  a  glass  reservoir,  and  at  the  rate  of 
i:j  ounces  in  six  hours,  left  a  residue  in  the  lamp  at  a  tem- 
perature of  74  F.,  and  when  some  years  after,  the  glass 
reservoir  had  been  replaetd  with  one  of  copper  the  tem- 
perature of  the  residual  oil  after  burning  six  hours  Mas 
found  to  average  85"  F.  The  oil  burned  in  1879  had  a  «p. 
gr.  of  0  794,  and  as  it  differed  somewhat  from  the  oils  of 
to  day,  as  analysed  by  I).  Ji.  Steuart  (tliis  Journal,  1892, 
885-89:5),  the  following  particulars  might  be  interesting; — 


First  Drop  Distilled  at  140"  C. 

8  per  cent,  at  170''  C. 

11       „       :.      180"  C. 

10       „       „      190'  C. 

21       „       „      200' C. 


23  per  cent,  at  210'  C. 
32  „  „  2.30°  C, 
37  „  „  2W'  C. 
44        „        „      2X)'C. 


It  had  a  flash-point  of  112'  F.  in  the  "  Abel  "  apparatus. 
Since  that  date  he  had  always  carefully  selected  an  oil 
flashing  considerably'  above  100'  F.,  as  he  thought  a  margin 
of  15"  over  the  temperature  actually  reached  in  the  lamp 
was  not  an  extravagant  allowance. 

At  first  sight  it  might  appear  that  the  raising  of  the  legal 
"  flash  point  "  from  its  present  73"  F.  limit,  below  which  no 
lamp  oil  should  be  sold,  would  be  equivalent  to  raising  its 
price  to  the  working  man  consumer,  but  he  had  collected 
some  statistics  which  proved  this  was  not  so.  For  the  pur- 
poses of  this  discussion,  he  had  endeavoured  to  get  a  fair 
estimate  of  the  quality  of  lamp  oil  sold  in  Manchester  and 
Salford,  and  a  lad  had  been  sent  in  the  ordinary  way  to 
various  shops  mostly  in  the  "  slums,"  and  he  asked  the 
name  of  the  brand  in  each  case.  In  this  way  16  samples 
were  collected,  of  which  the  following  were  the  details : — 


Specific  ;    Flash      Price 
Gravity.    Point.    Quart. 


Pelroline 0  800    | 

SnowQake 0790    , 

Strange'sAl 0"787    \ 

White  Kose 0787 

Crystal  Safety....  0-827    ■ 

Unknown 0'S2j    j 

Pearl 0-825    \ 

"Swans  Down"..  0-821 

Luminous 0-825    ! 

Tiiknown 0-826    | 

Russian 0826    ! 

Beacon 0-811 

Stoddarts  ....... .  0-825    I 

White  Rose 0-824    . 

Royal  Daylight ...  0-795    ' 

Unknown 0'S25 


Ordsall  Lane. . ;. . . 

Red  Bank 

King  Street 

Great      Cheetham 

Street. 
St.  Stephen  Stroet. 

Gt.Aneoats  Street. 

OldQeldEoad 

St.  Clary's  Gate  . . . 

Cannel  Street 

■fChapel  Street .... 

Gartiide  Street.... 

OldfieldRoad 

Great    Bridgwater 
Street. 

Greengate 

fChapel  Street .... 


122 

2 

108 

2 

105 

4i 

104 

3 

88 

U 

88 

U 

87 

It 

86 

3 

86 

n 

86 

u 

85 

i\ 

84 

li 

81 

11 

84 

u 

76 

u 

61      ! 

u 

A  glance  at  the  table  showed  that  the  lamp  oil  ordinarily 
consumed  in  the  lamps  of  the  poorer  classes  was  in  most 
cases  much  above  the  It-gal  flash-point,  so  that  there  was 
not  so  much  danger  as  was  generally  supposed,  it  being 
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very  improbable  that  a  higher  tempeiatiire  than  84°  F.  was 
ever  reached  in  a  lamp  burning  under  ordinary  conditions 
in  a  cottase  house.  But,  on  the  other  hand,  what  would 
happen  if  all  makers  of  lamp-oil  reduced  the  flash-point  to 
that  limit  legally  allowed  them  ?  He  ventured  to  suggest 
that  12  months  of  such  a  regime  would  give  most  appalling 
results.  The  reason  there  were  not  more  lamp  accidents 
was  because  a  large  bulk  of  the  oil  sold  to  the  poorer 
classes  had  a  flash-point  varying  from  84'  to  83"^  F.  It 
might  be  asked  why  manufacturers  produced  an  oil  of  88^ 
flash-point  while  the  law  only  compelled  them  to  produce 
73'^  F.  Was  it  from  motives  of  philanthropy,  or  had  they 
an  inkling  that  a  light  over  an  oil  flashing  at  73'  F.  was 
very  much  akin  to  a  lighted  match  over  a  barrel  of 
gunpowder  ? 

Eeferring  to  the  last  line  of  the  table,  this  sample, 
flashing  at  er  F.  (the  temperature  of  the  air),  was  supplied 
in  the  ordinary  course.  Thinking  that  something  was 
Avrong,  another  quart  was  purchased  from  the  same  shop, 
and  this  second  lot  tested  86' F.,  showing  that  some  mistake 
had  been  made  in  the  first  sale  by  the  shop  assistant.  May 
not  such  incidents  as  these  account  for  many  lamp  acci- 
dents ?  The  table  showed  clearly  enough  that  no  hardship 
would  be  wrought  upon  makers  of  lamp-oil  if  the  flash- 
point were  raised  to  90'  F. ;  but,  even  then,  oil  flashing 
over  100'  F.  would  no  doubt  be  preferred  by  most 
consumers. 

Mr.  A.  E.  Pow^ELL  said  during  the  past  six  weeks  he  had 
obtained  numerous  samples  of  burning  oils  from  small 
shopkeepers  in  Ashton,  Oldham,  Stalybridge,  Stockport,  and 
ihat  district.  He  found  that  about  80  per  cent,  was 
supplied  by  American  firms  either  direct  or  through  agents 
and  brokers,  from  tank  waggons  or  in  casks.  About 
70  per  cent,  of  this  oil  flashed  at  74'  F.,  Abel  test,  and  burnt 
away  at  120'  F.  witliout  further  assistance. 

His  attention  was  drawn  to  this  subject  by  an  explosion 
in  his  own  house,  which  occurred  while  his  servant  was 
turning  down  a  lamp  in  which  this  oil  was  being  used. 
To  confirm  his  previous  tests  he  obtained  from  reliable 
sources  15  samples  of  standard  oils  (four  American,  three 
Russian,  and  eight  Scotch),  which  he  carefully  tested  in  a 
legally  standardised  apparatus,  with  the  following  results:  — 

"  F.  Abel. 

American,  No.  1 74 

Xo.  2 75 

Xo.  3 103 

No.  i 108 

Rvissian,     No.  5 97 

No.6 82 

No.  7 85 

Scotch,       No.  S 121 

No.  9 120 

No.  10 115 

No.  11 123 

No.  12 128 

No.13 113 

No.  14 124 

No.  15 138 

A  comparison  would  show  that  the  lowest  Scotch 
(paraffin)  oil  was  perfectly  safe  at  the  temperature  at  which 
ordinary  American  (petroleum)  oil  actually  fired.  He 
would  point  out  that  the  so-called  (average)  "paraffin 
lamp  accidents  "had  nothing  whatever  to  do  with  paraffin 
oil,  but  were  caused  generally  by  the  inferior  petroleum  oils 
before  mentioned. 

The  higher  grades  of  American  and  Russian  oil  were  all 
that  could  be  desired  with  regard  to  safety  and  illuminating 
power,  but  the  lower  grades  (principally  sold)  were  not  fit 
to  be  used  as  at  present  supplied  to  the  general  public, 
who  were  told  that  the  test  was  120'  F.,  and  which  they 
believed  to  be  the  point  of  safety,  instead  of,  as  was  really 
the  case,  that  of  danger.  He  trusted  that  this  matter 
.vould  be  taken  up  by  consumers  and  others,  with  a  view  of 
getting  the  legal  flash-point  raised  to  100'  F.,  Abel  test. 
This  would  not  greatly  increase  the  cost  (if  at  all)  to  users. 


Mr.  Carpextek  thought  it  would  be  very  interesting  to 
have  some  information  about  the  flash-point  being  lower 
with  a  9-in.  cup,  as  the  conditions  were  iu  much  closer 
relation  to  those  prevailing  in  an  ordinary  lamp. 

Mr.  Powell  moved  and  Mr.  Hodgson  seconded  the 
following  resolution  : — 

"  That  in  the  opinion  of  this  meeting  the  legal  flashing- 
point  of  burning  oil  sold  in  this  country  is  considerably  too 
low,  and  that  it  should  be  increased  to  a  standard  of  not 
less  than  100'  F.,  Abel  standard." 

The  resolution  was  carried. 


-039QQ3 


DISCUSSION  ON  THE  USE  OF  OIL  AS  FUEL. 

Mr.  George  E.  Davis,  in  opening  the  discussion,  said 
that  the  coal  strike  being  now  over,  it  might  be  assumed 
that  the  immediate  necessity  for  using  oil  as  fuel  had 
passed  away.  Still  the  situation  just  passed  through 
would  have  taught  lessons  of  economj'  that  might  prove 
useful  at  some  future  time.  A  very  large  number  of  oil 
burners  had  been  in  use  in  the  Manchester  district  during  the 
past  two  months,  and  their  sudden  disappearance  now  that 
the  coal  strike  was  over,  proved,  more  than  any  argument  of 
the  speaker's,  that  oil  must  be  less  advantageous  than  solid 
fuel. 

The  oils  usually  employed  as  fuel  were  gas-tar,  crude 
petroleum,  astatki,  blast-furnace  oils,  coke-oven  oils,  and 
creosote.  These  products  did  not  vary  so  much  in  their 
composition  as  was  generally  supposed,  their  cleanliness 
and  viscosity  being  of  more  importance  than  their  chemical 
composition. 

Gas  tar  contained  85  per  cent,  carbon,  5  per  cent, 
hydrogen;  astatki,  85  per  cent,  carbon  and  12  percent, 
hydrogen ;  while  blast-furnace  oils  and  coke-oven  oiN 
contained  about  83  per  cent,  carbon  and  10  per  cent, 
hydrogen. 

In  practice  various  methods  had  been  adopted  for  the 
combustion  of  liquid  fuel — (1)  burning  on  a  porous  bed; 
C2)  in  a  trough  or  gutter  or  on  an  inclined  bed;  (3)  as  a  spray, 
produced  by  steam  or  compressed  air ;  and  (4)  as  gas. 

The  first  and  fourth  methods  had  scarcely  been  found 
satisfactory.  The  second  was  perhaps  the  best  for  viscous 
oils,  such  as  gas-tar ;  while  the  third  or  the  spray  system 
had  adherents  everywhere. 

In  order  to  gauge  the  value  of  liquid  fuels  one  must  have 
a  standard  for  comparison,  and  the  most  generally  accepted 
one  would  be,  no  doubt,  ordinary  boiler  coal  or  "  burgy." 
Even  at  the  outset  one  met  with  a  difficulty — what  was  to 
be  the  standard  of  evaporation  even  for  ordinary  good 
quality  "  burg\  "  ?  He  thought  that  the  average  evapora- 
tion in  a  steam  boiler  working  to  60  lb.  was,  taking  the 
whole  count  rj-  through,  about  7  lb.  of  water  per  lb.  of 
fuel,  and  this  micht  well  be  adopted  as  a  standard. 

In  some  experiments  published  by  Thwaite,  astatki  with 
natural  draught  evaporated  15  lb.  of  water  from  212°  F., 
and  with  forced  draught  14"2lb. ;  and  Carpenter,  at  the 
Vauxhall  Gasworks,  made  30  galls,  of  tar  do  the  same 
work  as  5' 7  cwt.  of  coke,  or  a  comparative  value  of  18  to 
10.  The  speakers  experiments  were  carried  out  when 
creosote  was  selling  for  5s.  8d.  per  gallon,  and  the  com- 
parisons between  coal,  coke,  gas,  gas-tar,  and  creosote 
were  carried  out,  not  by  any  theoretical  heat  units,  but  by 
actual  work  done  in  furnaces.  There  were  many  precau- 
tions to  be  taken  in  burning  liquid  fuel,  which  could  not  be 
learned  iu  a  day  ;  but  the  chief  difficulty,  especially  with 
viscid  liquids,  was  in  regulating  the  quantity,  which  was  so 
extremely  small.  The  quantity  of  oil  necessary  to  heat  an 
oven  of  six  gas  retorts  was  barely  3  galls,  per  hour,  and  such 
a  small  orifice  was  very  liable  to  become  choked.  His  own 
experiments,  carried  out  very  carefully,  with  air  supplies 
adjusted  by  means  of  the  carbonic  acid  content  of  the  waste 
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^ase!i,  showed  rae  that  the  following  quantities  gave  equal 
heating  values  : — 

Coal 1.155  11). 

Coke l.t;2i  „ 

(Jus  (dL-lienzcilisc'd)  ....  2."),(kio  cubic  feet. 

( 'i-eosote 77  galls,  or  Wl  lb.,  at  1,080  sp.  gr. 

The  regulation  of  the  draught  in  using  ?pray  burners  was 
a  very  iuiportaiit  item  to  be  considered. 

The  following  tsiMe  would  show  approximately  the 
money  value  of  oil  for  fuel  against  coal  of  various  prices  : — 


Coal  per  Ton. 

Oil  per  Ton. 

Coal  p 

LT  Ton. 

Oil  per  Ton. 

."T. 

(I. 

s. 

iL 

(1. 

s.  d. 

3 

0 

•i 

i; 

( 

6 

13  11 

4 

0 

7 

r> 

s 

(1 

14  10 

4 

t; 

S 

\ 

s 

G 

15    !t 

5 

0 

9 

.•i 

'.1 

0 

IC    8 

5 

G 

10 

2 

'.» 

i; 

17    7 

6 

0 

11 

2 

}(> 

0 

IS    7 

6 

6 

1> 

1 

10 

c 

I'J    6 

7 

0 

13 

0 

11 

0 

20    5 

Mr.  Gkimshaw  did  not  tbiuk  there  t>hould  be  any 
difficulty  in  burning  oilH  in  many  ways,  either  by  »team  or 
compressed  air.  .\ffer  burnmg  oil  under  his  boiler  for  two 
or  three  months  he  adopted  a  principle  of  his  own,  and  he 
had  had  very  little  difficulty  with  it  since  then.  The  whol< 
question  rested  on  the  price  of  coal  as  compared  with  the 
price  at  which  these  burning  oils  could  be  purchased.  It 
was  very  improbable  that  they  could  produce  crude  oils  in 
this  country  in  suflicitnt  quantities  to  seriously  affect  the 
price  of  coal,  and  it  was  a  fjueslion  whether  they  could  b*^ 
imported  from  other  countries  at  a  sufficiently  low  price  tc 
be  used  in  place  of  coal. 

Mr.  Irtvi.NK  did  not  anticipate  serious  competition  betv.-een 
coal  and  oil  as  fuel  for  boilers.  It  was  only  when  there  was 
limited  boiler  space  that  any  advantage  could  be  gaine<l  by 
burning  oil. 

Dr.  Dkkvfu.s  sai<l  he  had  been  burning  creosote  oil  for 
the  last  18  years  constantlj-,  and  had  tried  it  with  the 
injection  both  of  steam  and  air,  and  the  results  by  the 
injection  of  steam  had  been  much  more  satisfactory  than 
by  air.  With  a  proper  burner  and  perfect  arrangements 
one  could  produce  water-gas  and  obtain  higher  figures  thaa 
those  quoted  by  Mr.  Davis. 


Roughly,  there  were  226  gallons  of  blast-furnace  oil  or 
coke-oven  oil  to  the  ton,  and  210  gallons  of  creosote,  so  that 
creosote  at  Id.  per  gallon  was  practically  equal  to  coal  at 
9s.  6c?.  per  ton. 

His  own  impression,  formed  from  the  results  of  many 
experiments,  was  that  the  correct  way  to  burn  liquid  fuel 
was  by  means  of  compressed  air.  In  order  to  show  how 
easily  this  could  be  accomplished,  he  had  brought  for 
inspection  the  new  "  Primus  "  <-tove,  which  burnt  petroleum 
without  a  wick,  and  might  be  found  useful  in  those  industrial 
establishments  and  laboratories  where  there  was  no  gas 
supply.  The  "  Primus "  lamp  would  boil  two  litres  of 
water  in  five  minutes  when  burning  at  the  rate  of  17  fluid 
ounces,  or  500  cc,  of  petroleum  oil  per  hour. 

Dr.  Carl  Otto  Weber  said :  In  the  use  of  liquid  fuel 
Russia  appeared  to  be  in  advance  of  all  other  countries. 
During  the  coal  strike  many  Manchester  firms  had  recourse 
to  petroleum  as  a  fuel,  but  the  results  in  every  instance 
seemed  to  have  been  discoura<^ing.  In  Russia  it  was  only 
the  heavy  petroleum  residues  (astalki)  which  was  used  for 
boilers,  railway  engines,  and  similar  purposes.  Astatki  on 
combustion  produced  11,010  cal.,  as  against  about  8,000  cal. 
obtained  from  first-class  steam  coal.  It  appeared,  there- 
fore, that  in  this  respect  62  lb.  of  asta'ki  were  equal  to 
100  lb.  of  coal.  I?y  working  side  by  side  two  boilers  of 
the  same  type,  firing  the  one  with  coal,  the  other  with  astatki, 
it  was  found  that  1  lb.  of  coal  evaporated  8  lb.  of  water, 
and  1  lb.  of  astatki  13  lb.  of  water.  The  rehtion  between 
the  volume  of  air  passing  into  the  furnace  and  the  quantity 
of  water  evaporated  was  also  important ;  and  it  was  found 
that  for  1,000  cubic  feet  of  air  consumed,  coal  evaporates 
1*5  and  astatki  2  lb.  of  water.  Consequently,  besides  a 
smaller  weight  of  fuel,  also  about  20  per  cent,  less  heating 
surface  was  required  for  astatki  fires.  This  was  apart  from 
the  cost  of  the  fuel,  an  item  of  considerable  importance  for 
marine  boilers,  as  it  would  allow  to  reduce  their  volume 
very  considerably  without  lessening  their  steam-producing 
capacity'. 

The  works  in  and  around  Moscow  used  in  1890  about 
100,000  tons  of  astatki  at  a  savinjr  of  about  30  per  cent,  as 
compared  with  coal.  The  price  of  the  residue  at  Moscow 
is  5/.  per  ton  ;  at  Baku  no  more  than  10s. 

Mr.  G.  E.  Davis  said  that  Dr.  Weber  had  mentioned  the 
question  of  air  supply.  He  found  that  a  pound  of  creosote 
oil  required  165  cubic  feet  of  air  at  least  to  keep  a  chimney 
smokeless. 

Dr.  Weber  said  he  had  omitted  to  mention  that  liquid 
fuel  was  very  difficult  to  use  in  boilers  of  the  Galloway  or 
Lancashire  type.  , 


ON  KUHLMAXN'S  XEW  MODEL  TKCIIXICAL 
BALA^XE. 

BY    DR.    B.    Vk\    GERLAXD. 

The  balance  to  which  I  wish  to  call  your  attention  bears 
great  likeness  to  the  well-known  Bunge  balances,  and  is, 
on  the  whole,  constructed  on  similar  principles.  The  glass 
of  the  case  is  ample,  affording  clear  views  of  the  instrument 
from  all  sides.  The  front  and  hack  are  each  formed  of 
one  piece  of  plate  glass  in  wooden  frames,  which  lift  up 
and  are  retained  in  ths  elevated  position  by  checks  on  the 
right.  The  sides  are  glass  doors,  and  for  the  bottom  plate 
Kuhlmanu  uses  a  marble  or  glass  slab.  Below  this  plate 
the  shaft  is  fixed,  which  carries  the  three  eccentrics  working 
the  two  piers  for  the  supports  of  the  pans  and  the  central 
pin  for  lifting  the  beam.  The  handle  for  this  shaft  can  be 
slipped  on  either  the  left  or  right  end.  By  a  turn  of  the 
same  of  about  20^  the  pans  are  set  free  and  are  steadied 
by  short  mo%-ements  backward  and  forward.  A  further 
turn  liberates  the  stirrup  suspension  of  the  pans,  and  lastly 
the  beam  is  set  free.  The  beam  is  made  of  phosphor- 
bronze  strongly  gilt,  the  pans  and  wires  of  nickel  silver,  and 
the  three  knife  edges  and  their  supporting  planes  are  of 
agate.  For  the  convenient  use  of  the  rider  the  bean:  finishes 
at  the  top  in  a  straight  line,  and  is  divided  over  the  whole 
length  into  100  parts  marked  0  at  the  left  and  100  at  the 
right  end.  These  divisions  are  cut  out  in  V-shape,  offering 
safe  resting  places  for  the  rider,  which  is  made  of  aluminium 
wire,  and  weighs  0*05  grm.  The  an-angemcnt  for  moving 
the  rider  is  most  satisfactory,  so  that  with  ordinary  care  a 
mishap  to  the  rider  is  almost  impossible. 

The  knife  edges  are  carefully  placed  parallel  to  each 
other  and  effectively  fixed  by  an  ingenious  method  of 
Kuhlmann,  and  then  polished  so  that  the  strain  of  the 
fixing  screw  does  not  interfere  with  the  straight  line  of  the 
a^^ate  knife  edge.  All  three  knife  edges  are  arranged  in  a 
straifjht  line.  The  centre  of  gravity  is  regulated  by  a  bob 
moving  on  a  screw  at  the  back  of  the  beam,  and  in  connec- 
tion with  this  screw  is  a  horizontal  screw  carrying  a  bob 
for  putting  the  balance  into  equilibrium.  This  is  done  with 
the  rider  placed  in  the  first  nick  on  the  left  of  the  beam. 
The  centre  of  gravity  is  held  very  low,  so  that  an  oscillation 
takes  only  from  6  to  12  seconds  according  to  the  balance 
being  empty  or  weighted  with  200  grms.  in  each  pan. 

As  the  knife  edges  are  arranged  in  a  straight  line  the- 
deviation  of  the  balance  is  in  proportion  to  the  overweight 
on  one  side  or  the  other,  and  not  influenced  by  the  greater 
or  less  weight  in  the  pans.    The  balance  is  regulated  so 
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that  the  deviation  for  0*001  amounts  to  2°,  and  this  moves 
the  pointer  2  mm.  A  little  ivory  scale,  in  front  of  which 
the  pointer  moves,  has  to  both  sides  of  the  centre  line  2  mm. 
marked  off  and  divided  into  10  parts.  As  these  parts  are 
for  most  eyes  too  small  to  observe,  a  diminutive  telescope 
is  attached  to  the  front  frame,  which,  properly  focussed, 
makes  the  counting  of  the  number  of  parts  passed  by  the 
pointer  easy.  As  0-001  grm.  causes  a  deviation  of  10 
parts,  for  every  single  part  0-0001  grm.  has  to  be  allowed. 


The  rider  weighing  0'05  grms.  will  i-epresent  0-1  grm. 
when  moved  from  one  extreme  of  the  beam  to  the  other, 
and  every  one  of  the  100  divisions  :  0-001.  The  rider 
thus  gives  centi-  and  milligrammes,  the  decirailligrammes  are 
read  off"  (and  fractions  of  these  may  be  judged)  the  scale 
behind  the  pointer,  and  of  weights  none  smaller  than  deci- 
grammes are  used.  This  saves  some  trouble,  and  the 
correctness  of  the  weighing  I  have  repeatedly  proved  by 
using  centigramme  weights  and  centigramme  rider. 

The  balance  when  released  turns  the  right  way  at  once 
even  with  overweight  as  low  as  fractions  of  a  milligramme. 
I  have  worked  with  this  instrument  two  months,  and  am 
more  and  more  pleased  with  it  the  more  familiar  I  get  with 
it.  It  has  proved  correct  and  satisfactory  in  every  respect, 
it  allows  weighings  to  be  taken  in  a  very  short  time,  and  the 
price  is  remarkably  moderate.  I  trust  I  am  doing  a  service 
to  my  brother  chemists  by  introducing  this  new  model 
balance  to  their  notice. 


Meeting  held  Friday,  3rd  November  1893. 


MR.    IVAN    LEVINSTEIN    IN    THE    CHAIK. 


A  NEW  DYE-BATH  ARRAXGEMEXT  FOR 
EXPERIMENTAL  DYEIXG. 

SY   WM.   MARSHALL,    F.I.C. 

<This  Journal,  November  30,  1892,  p.  909.) 


Dye-bath  Complete. 


Note. — When  steam  is  used   for  heating,  a  coil  can  be 
inserted  at  the  bottom  of  the  bath. 
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SESSION  1893-Ot. 


There  will  be  no  meeting  in  January. 

Feb.  oth:- 
Messi-s.  Liechti  and  Hummel.    "  The  Mordanting  of  Wool  with 

Chromium."    Part  III. 
Dr.  C.   Otto   Weber.      "Substantive    Djes    and    Substantive 

Dyeing." 

March  .5th.— Dr.  C.  Otto  "Weber.    "  The  Tinctorial  Properties  of 
some  Indi:in  Dyestufls."    Part  I. 


Meeting  held  Mondai/,  December  4th,  at  the 
Yorkshire  College,  Leeds. 


PROF.    SMITIIKLLS    IN    THE    CHAIR. 


OX  THE  TREATMENT  AND  UTILISATION  OF 
TOWN  REFUSE. 

BT    CHRISTOPHEK    RAWSOX,    F.I.C.,    AND 
CHKISTOPHEE    SMITHSOX. 

"The  refuse  of  a  town  or  city  may  be  broadly  divided  into 
two  classes  : — (I)  that  which  is  carried  away  by  water, 
including  house  sewage  and  the  waste  liquids  from  works 
and  factories ;  (2)  that  which  is  removed  and  disposed  of 
in  the  solid  state.  In  the  present  instance  it  is  our  purpose 
to  deal  with  the  treatment  of  the  solid  matter  only.  The 
-solid  matter  is  obtained  principally  from  ashpits,  dustbins, 
■and  middens.  It  consists  of  coal,  coke,  and  ashes ;  night- 
■soil,  vegetable  refuse,  rags,  paper,  glass,  crockery,  bones, 
iron,  and  all  kinds  of  house  rubbish.  It  is  this  hetero- 
geneous mass  which  is  commonly  known  as  town  refuse. 

Naturally  the  composition  of  town  refuse  varies  widely  ; 
partly,  according  to  the  season  of  the  year  in  each  parti- 
cular locality,  but  more  especially  according  to  the  means 
iidopted  of  disposing  of  excreta.  In  other  words,  whether 
the  town  furnishing  the  refuse  is .  a  "  midden  "  town  or  a 
"  water-closet "  town.  Of  course  there  are  many  places 
■^vhere  both  systems  are  in  vogue.  It  has  long  been  gene- 
rally recognised  that  by  the  water-carriage  system — 
advantageous  as  it  may  be — the  country  sustains  an 
immense  loss  in  the  shape  of  valuable  manure.  In  many 
■"  midden  "  towns  the  night-soil  along  with  the  contents  of 
the  ashpits  is  burnt  in  destructors  and  also  lost.  The 
•excrements  of  animals  contain  all  that  which  is  necessary 
for  fertilising  the  soil,  and  there  can  be  no  doubt  but  that 
these  products  were  intended  by  the  law  of  nature  for  that 
very  purpose. 

The  late  Dr.  Voelcker,  F.R.S.,  in  a  paper  read  before  the 
Societj  of  Arts  on  the  "  Agricultural  and  Commercial  Value 
of  Prepared  Night-soil  Manures  "  (Jour,  of  Soc.  Arts,  1877, 
€22),  stated  that  the  fertilising  value  of  human  excreta  was 
greater  than  that  of  the  excrements  of  horses,  cows,  pigs, 
and  sheep,     lie   pointed   out    that   the  main   difficulty   in 


di^posinf;  of  human  excreta  'was  due  to  the  circumstance 

that  at  the  very  least  eith -r  three-fourths  of  useless  matter 
/water)  hud  lo  be  carted  into  the  country,  or  some  of  the 
water  had  to  be  absorbed  by  porous  materials,  or  somehow 
or  other  to  be  got  rid  of  before  the  expense  of  collection  and 
cartage  could  possibly  be  recouped.  In  tlie  same  paper 
ad  analysis  of  fa.ces  is  given  by  Way.  We  reproduce  the 
figures  here,  together  witli  the  results  calculated  on  the  dry 
matter  : — 


Takle  I. 


Caltul;il.-.l  . 
the  Dry. 


Water 

•Organic  matter 

I 
Insoluble  siliceous  matter ' 

Sulphuric  acid 

Phosphoric  acid 

Oxide  of  iron 

Lime 

Magnesia 

Potash 

Soda  and  sodium  chloride 

j' 
'Containing  nitrogen 

Equal  to  ammonia 


75-00 

.• 

22- 1? 

8S-S2 

0-.37 

l-« 

O'OG 

0-H 

1-07 

4-2S 

0-13 

ft-5i 

OM.J 

ITS 

O-.'JS 

l-*2 

0-.30 

1-2) 

0-1.3 

0-.!B 

100-00 


100 -00 


r.:o 

1-82 


7-2S 


Naturally  the  composition  of  human  excrement  varies 
considerably,  but  several  analyses  point  to  an  average  of 
about  7.5  per  cent,  of  water.  Porter  found  the  ash  to 
consist  of : — 

Table  II. 

Per  Cent. 

Sulphuric  acid .3'1.3 

Phosphoric  acid , 3»; '  i  '3 

Carbonic  acid 'j'iu 

Oxide  of  iron 2-oi> 

Lime 20  1 5 

Magnesia 10 '5 1 

Potash trio 

Soda 5-07 

Sodium  chloride 1-.33 

Undetermined 3-/7 

100-00 


The  chief  difference  between  this  analysis  and  that  of  Way 
is  that  the  former  contains  much  more  lime  and  rather  less 
potash. 

Provided  the  material  could  be  presented  to  the 
farmer  in  the  state  of  a  concentrated  powdery  manure. 
Dr.  Voelcker  estimated  (in  187  7)  the  fertilising  value  of 
human  excreta  to  be  305.  per  ton,  which  is  equal  to  tj/.  per 
ton  calculated  on  the  dry  matter.  If  we  calculate  on  the 
basis  of  ammonia  having  a  value  of  lis.  per  unit,  phosphoric 
acid  Is.  6d.  per  unit,  and  potash  3s.  per  unit,  a  ton  of  human 
excreta,  according  to  the  above  analysis,  would  be  worth 
4/.  10s.  In  Watt's  Dictionary  of  Chemistry,  on  the  autho- 
rity of  AVehsarg,  it  is  stated  that  a  full-growu  man 
discharges  on  the  average,  in  24  hours,  1-31  grms.  of 
fajces  containing  26- 7  per  cent,  of  solid  matter,  therefore 
35  grms.  (about  1  oz.)  of  solid  matter.  Supposing  we  take 
half  of  this  amount  per  head  for  the  entire  population, 
the  United  Kingdom  would  produce  237,500  tons  of 
dry  solid  matter  per  annum,  worth,  at  4/.  10s.  per  ton,  to 
less  a  sum  than  1,068,750/. 

In  order  to  compensate  for  the  mineral  and  nitrogenous 
matters  which  are  taken  from  the  soil  and  subsequently 
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washed  down  onr  drains  or  otherwise  destroyed,  Enj^land 
imports  artificial  manures  to  the  value  of  from  2,000,OOOZ. 
to  2,500,000/.  per  annum. 

In  China  nothinc^  is  allowed  to  go  to  waste  which  is  useful 
to  the  soil.  Xotwithstandiug  its  vast  population,  China  is 
enlireiy  independent  of  all  other  nations,  not  onh-  for  its 
food  supplies,  hut  for  the  fertilising  materials  required  hy 
the  soil.  Since  England  imports  immense  quantities  of 
wheat,  flour,  and  other  foodstuffs,  if  the  whole  of  the  excre- 
meut  were  returned  to  the  land,  it  naturally  follows  that  the 
soil  instead  of  becoming  impoverished  would  ycarh-  become 
richer  without  the  importation  and  application  of  any 
foreign  manure.  It  must  not  be  thought  tor  a  moment  that 
we  are  advocating  the  methods  employed  in  China  for 
disposing  of  refuse,  but  that  country  undoubtedly  shows,  on 
a  very  large  scale,  the  value  of  excrement  as  a  fertiliser. 

In  his  presidential  address  (this  Journal,  1891,  600)  at 
Dublin,  ]Mr.  E.  Kider  Cook  expressed  the  view  "  That  no 
good  will  be  done  in  the  direction  of  sewage  utilisation 
■while  the  present  water-carriage  system  continues."  lu 
order  to  deal  successfully  with  the  problem,  he  mentions 
the  following  requirements  : — 

"  (a.)  The  finding  of  a  chemical  or  chemicals,  the  use  of 
which  shall  immediately  deodorise  excreta,  and 
which  shall  arrest  decomposition  for  some  days. 
"  (6.)  The  construction  of  an  apparatus,  with  or  without 
the  means  of  separating  the  solid  from  the  liquid 
excreta,  for  the  application  of  these  chemicals, 
which  while  quickly  removing  the  contents  to  a 
receptacle,  shall  be  simple  and  cleanly  in  its  action. 
"  (c.)  The  provision  of  a  receptacle  in  each  house  which 
shall  be  readily  accessible  to  the  public  authority, 
and  which  can  be  conveniently  emptied." 

Several  methods  have  been  proposed  for  dealing  with 
this  question,  but  up  to  the  present  we  may  safely  say  that 
the  above  requirements  have  not  been  satisfactorily  fulfilled. 
We  do  not  propose  to  discuss  this  problem,  however,  but  to 
dfal  with  the  town  refuse  as  it  exists  at  present.  We 
might  consider  for  a  moment  what  has  been  done  in  the 
past  and  what  is  now  being  done  with  this  refuse.  IMuch 
has  been  used  for  filling  up  old  quarries  and  making  roads. 
It  has  been  tipped  on  to  any  vacant  available  land,  upon 
which  after  a  comparatively  short  time  dwelling-houses 
have  been  erected.  The  evils  arising  from  such  procedure 
have  been  pointed  out  so  frequently  by  many  eminent 
authorities  in  sanitary  science  that  further  comment  here  is 
unnecessary.  As  long  ago  as  1878  a  bye-law  of  the 
Metropolitan  Board  of  Works  was  passed : — 

"That  no  house,  building,  or  other  erection  shall  be 
erected  upon  any  site,  or  portion  of  any  site,  which  shall 
have  been  filled  up  or  covered  with  any  material  impregnated 
or  mixed  with  any  f»cal,  animal,  or  vegetable  matter,  or 
which  shall  have  been  filled  up  or  covered  with  dust,  or 
slop,  or  other  refuse,  or  in  or  upon  which  any  such  matter 
or  refuse  shall  have  been  deposited,  unless  and  until  such 
matler  or  refuse  shall  have  been  propeil^-  removed,  by 
excavation  or  otherwise,  from  such  site.  Any  holts  caused 
by  such  excavation  must,  if  not  used  for  a  bassment  or 
cellar,  be  filled  in  with  hard  brick  or  dry  rubbish."' 

Outside  the  metropolis,  however,  houses  have  been  built, 
within  quite  recent  times,  upon  foundations  of  town  refuse 
of  a  very  objectionable  character. 

In  "  midden  "  towns  part  of  the  mixture  of  night  soil  and 
ashes  has  been  put  upon  land  as  manure,  but  the  labour 
involved  thereby  is  so  great  that  it  can  only  be  considered 
a  very  clums}^  and  costly  way  of  dealing  with  the  material. 
At  the  same  time,  a  great  nuisance  is  created  in  the  neigh- 
bourhood by  the  noxious  smell  which  is  evolved.  After 
the  refuse,  in  large  quantities,  has  been  spread  on  the  land 
for  some  months,  that  which  remains — forming  a  very  high 
percentage  of  the  whole — is  raked  off  and  tipped  at  any 
convenient  spot.  In  some  places,  however — especially  in 
South  Lancashire  towns — the  night-soil  is  collected  sepa- 
rately in  pails  or  tubs,  the  contents  being  sprinkled  with 
gypsum,  and  the  whole  mixed  with  about  1  per  cent,  of 
sulphuric  acid  to  fix  the  ammonia,  and  dried.  In  a  paper 
read  before  the  Society  of  Arts  iu  1877  on  the  "  Treatment 
and  Utilisation  of  Night-soil,  and  Conversion  into  a 
Concentrated   Manure   by   Milburn's    Drying  Machinery " 


(Journal  of  the  Society  of  Arts,  Vol.  XXV.  (1876—77)^ 
630),  an  analysis  by  Dr.  Voelcker  is  given  of  such  a- 
product,  as  follows  :  — 

Table  III. 

Per  cent. 

Moisture = 10-49 

*Or2anic  matter 59'6i> 

Pliosphate  of  lime 5'12 

Oxide  of  iron  and  alumina 5 " 72 

Sulpiiate  of  lime U'l^ 

Carbonate  of  lime 2'0l 

Alkalino  salts  and  magnesia l"9i 

Insoluble  siliceous  mrtter 5'8» 

lon-off 

*Contaiuin2;  nitrogen 6"48 

Equal  to  ammonia 7'87 

The  manure  is  said  to  have  a  market  value  of  about  61, 
per  ton.  On  the  basis  previusly  adopted,  the  above 
analysis  shows  a  theoretical  value  of  4/,  ICs.  per  ton.- 
This  figure,  however,  does  not  take  the  potash  into  account,, 
since  potash  does  not  occur  as  a  separate  item  in  the 
analysis. 

In  many  large  towns,  the  refuse  (from  ash-pits  and  mid- 
dens) is  no(v  burnt  in  furnaces  commonly  known  as- 
"  destructors,"  of  which  there  are  various  kinds.  In  some 
places,  v;here  the  contents  of  the  middens  are  burnt,  many- 
complaints  have  been  made  in  respect  to  the  noxious  smells* 
arising  from  the  destructors,  but  in  recent  years,  since  the 
so-called  "  Fume  cremators  "  have  been  adopted,  the 
operation  has  been  satisfactorily  accomplished  without 
creating  a  nuisance.  But  the  expenses  connected  with  the 
operation  are  very  great.  The  original  cost  of  a  destructor 
containing  from  12  to  14  cells  is  about  10,000/.,  and  the 
cost  for  labour  in  burning  the  refuse  varies  from  8d.  to- 
2s.  6d.  per  ton.  The  fertilising  properties  of  the  night  soil- 
are  entirely  destroyed,  and  the  value  of  the  steam  produced 
from  the  burning  of  the  refuse  is  comparatively  very  small. 
The  power  which  is  thus  obtained  is  usually  utilised  in 
grinding  the  clinker  with  lime  into  mortar.  The  foUowing^ 
table  shows  the  amount  of  refuse  destroyed  in  a  few  towns- 
in  1891,  with  the  net  cost  per  ton  of  burning  it. 

Table  IV. 


Town. 

Tons 
Burnt. 

Cost  per  Ton, 
inclusive  ot 

repayment  of 

Capital  and 

Interest. 

Value  of 

Steam,  &c_ 

por  Ton  of 

Kefuse 

Burnt. 

Leeds 

Bradford 

130,000 
08,450 
21,640 

15,198 
10.030 

X.     d. 
1     2 

1     7 

3    OJ 

1     li 

1    C, 

d. 
2 

lOi 

Newcastle- 
Leicester.  . 

on-Tyne. ... 

1 
3 

Leaving  Battersea  out  of  the  question,  where  the  expenses 
seem  to  be  abnormally  high,  the  mean  cost  in  the  other 
four  towns,  after  deducting  the  value  of  steam,  &c.  is 
Is.  2^d.  per  ton. 

In  some  parts  of  London,  Chelsea  for  instance,  the  refuse 
(containing  no  night  soil  however)  is  passed  through  sieves 
of  various  degrees  of  fineness,  and  at  each  stage  pieces  of 
metal,  bones,  crockerj',  bottles,  rags,  glass,  &c.  are  picked 
out  by  boys.  In  this  way  1,000  tons  of  refuse  have  yielded 
on  an  average  : — 

Table  V, 

Tons. 

Coal  and  coke  over  1^  iu.  pieces 8 

Coal  and  coke,  I5  in.  and  under 799 

Rag=,  paper,  string,  &c 76 

Vegetable  matter 4-1 

Tins,  7 ;  iron,  2 9 

Bonis 5 

Crockery 5 

Glass 2 

.\nd  about  5,000  unbroken  bottles. 
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In  dealing  with  the  disposal  of  town  refuse  we  have  three 
principal  factors  to  take  info  consid'.'iation  :  — 

(1.)  To  treat  it  in  such  a  manner  tliat  no  nuisance  shall 
be  created. 

(2.)  To  separate  the  combustible  matter  or  fuel  which  it 

contains,  and  utilise  it   to   the  best  advantage  for  the 

production  of  steam. 
(.3.)  To  separate  the  fine  portion  in  such  a  manner  that 

it   can   be   advantageously  applied  to   the    land  as  a 

fertiliser. 

In  the  apparatus  which  we  have  now  to  describe,  the 
invention  of  Mr.  Sam  Smithson,  these  requirements  have 
been  carefully  studied,  and  the  results  of  experiments 
carried  out  on  the  large  scale  have  been  highly  satisfactory. 
All   the  operations  are  carried  out  by  mechanical  means, 


there  being  no  handling  of  the  refuse  whatever.  Briefly, 
the  crude  refuse  is  passed  through  a  revolving  cage,  which 
separates  largo  and  bulky  materials,  such  as  tins,  pots, 
bottles,  &c.  The  main  portion  is  then  carried  through  a 
revolving  iron  cylinder,  which  practically  forms  part  of  a 
flue  leading  from  the  boiler  furnaces  to  the  chimney.  The 
heated  gases  parsing  through  the  cylinder  drive  off  the 
moisture,  and  the  dry  material  is  conveyed  to  a  second 
revolving  cage  having  a  tine  mesh.  In  this  manner  the 
dried  refuse  is  divided  into  what  we  shall  afterwards 
describe  as  coarse  portion  or  fuel,  and  line  portion  or 
manure. 

In  the  aceompanying  diagrams.  Fig.  I  is  a  front  elevation. 
Fig.  2  an  end  elevation.  Fig  .3  a  part  section  and  end 
elevation.  Fig.  4  a  plan,  and  Fig  .0  a  section  of  the  drying 
cylinder  showing  the  feeding  arrangement. 


Fig.  1. 


^J 


Fig.  2 
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A  is  a  Coniish  or  Lancashire  boiler,  shown  in  oatline, 

of  the  usual  construction  and  pet  in  brickwork  in  the 
ordinary  manner,  so  that  its  Hue  or  flues  may  communicate 
either  directly  with  the  chimney  li,  when  the  phmt  is  not  in 
use,  or  the  heated  pases  may  he  diverted  by  means  of 
one  or  more  dampers,  so  as  to  pass  through  the  revolving 
drying  cylinder  C.  This  iron  cylinder,  resembling  the  shell 
of  a  Cornish  boiler  with  the  ends  removed,  is  mounted  on 
wheels  or  pulleys  f  carried  on  suitable  foundations  a  little 
above  the  door  level,  and  cause<l  to  rotate  by  means  of 
spur  gearing  c' c'.  The  cylinder  is  armed  internally  with 
six  angular  blades  or  shelves  c'-.  These  blades  or  shelves 
extend  the  full  length  of  the  cylinder,  and  are  fixed  at  a 
slight  angle  longitudinal!}-  (about  1  in  12).  The  box-like 
framework  D  at  the  end  of  the  cylinder  furthest  from  the 
boiler  is  made  of  metal.  It  communicates  above  with  a 
hopper  H-,  and  at  the  end  with  a  ram  d,  which  is  made  to 
reciprocate  for  feeding  the  refuse  into  the  cylinder.  K  and 
F  are  two  revolving  sieves  or  screens  mounted  in  bearings 
upon  suitable  standards.  The  screen  V.,  whose  meshes  are 
coaise  (about  1  i  in.),  is  mounted  on  an  incline.  The  top  of 
the  hopper  E',  which  is  attached  to  the  screen  E,  is 
arranged  below  the  level  of  a  platform  G. 

This  platform,  which  may  be  at  a  height  of  about  10  ft. 
from  the  ground,  is  approached  by  an  incline  G',  in  order 
that  a  cart  may  be  drawn  upon  it,  and  its  contents  tipped 
direct  into  the  hopper.  The  screen  F  is  made  to  taper, 
and  its  meshes  are  much  finer  than  those  of  the  screen  E. 
H'  and  X  are  elevator  chutes,  which  consist  of  U-troughs 
with  open  tops,  in  which  endless  chains  h,  n,  armed  with 
scrapers  h^  h',  are  arranged  to  pass  over  the  pulleys  h-  n- 
for  preventing  the  material  lodging  in  the  chutes.  J  is  a 
furnace,  the  dues  of  which  are  arranged  to  communicate 
with  the  chimney  B. 

The  refuse  is  operated  upon  in  the  following  manner  :  — 
The  machinery  being  set  in  motion,  the  crude  material  is 
tipped  from  the  platform  G  into  the  hopper  E',  from  which 
it  passes  into  the  revolving  inclined  screen  E.  Tin  cans, 
broken  crockery,  bottles,  rags,  paper,  and  other  large  and 
bulky  material  pass  out  at  the  lower  end"  of  the  screen, 
down  the  chute  I,  to  furnace  J.  The  whole  mass  of 
coarse  material  is  either  burnt  in  this  furnace  or  treated  as 
will  be  subsequently  described.  The  finer  portion,  con- 
stituting the  bulk  of  the  crude  refuse,  passes  into  hopper 
H,  thence  into  elevator  chute  H\  from  which  it  is  conveyed 
into  hopper  H-  connected  with  the  drying  cylinder  C.  The 
material  is  then  forced  at  regular  intervals  into  the  drying  j 
cylinder  by  means  of  the  reciprocating  motion  of  the  ram 
or  piston  d.  By  means  of  the  angle  blades  or  shelves  c- 
the  refuse  is  carried  up  to  near  the  top  of  the  revolving 
cylinder,  when  it  falls  to  the  bottom,  to  be  carried  up 
again  by  the  next  advancing  blade.  At  the  same  time 
the  screw-like  curvature  of  the  blades  causes  the  material 
to  pass  slowly  forward  towards  the  opposite  end  of  the 
cylinder,  when  it  falls  out  from  ports  (which  open  and  shut 
automatically)  into  the  elevator  chute  X.  The  refuse  in 
the  cylinder  being  continuously  in  motion  offers  a  great 
surface  to  the  hot  flue  gases  passing  through,  and  conse- 
quently the  moisture  which  it  contains  is  readily  carried 
off.  But  the  temperature  is  not  sufficiently  high  to  char 
the  material  or  cause  destructive  distillation  of  any  of  its 
constituents.  The  elevator  chute  X  conveys  the  dried 
refuse  into  the  interior  of  the  screen  F  at  its  smaller  end.  ; 
The  finer  portion  passes  through  into  hopper  L,  and  may  ! 
be  collected  in  bags  or  any  other  convenient  receptacle. 
The  coarser  portion  passes  out  at  the  larger  end  of  the 
screen,  and,  by  means  of  a  chute  (not  shown  in  the  figures), 
is  delivered  in  front  of  the  boiler  furnaces  to  be  used  as 
fuel. 

[Samples  of  the  two  dried  products  (coarse  and  fine) 
were  exhibited.] 

We  have  now  to  bring  before  you  the  results  of  our 
experiments  with  town  refuse  and  the  analyses  of  the 
products  obtained. 

Several  tons  of  refuse  from  Ravensthorpe  (Yorkshire) 
were  passed  through  the  machine  in  August,  but  the 
■quantities   were    not    weighed.     Samples    taken    from   the 


coarse  and  fine  portions  reopectivcly  gave  on  analysis  the 

following  figures:  — 

Taulk  VI. 


Cjarae. 


Fine. 


Water 

•Or(^nic  matter 

Sand,  ttilica,  and  insoluble  silicat<-s. 

Sulphuric  acid  (SOj) 

tPhosphoric  acid  f  P/ >;) 

Oxide  of  iron  and  alumina 

Lime 

Magnesia 

JPotash 

Soda,  carbonic  acid,  Ac.  (by  dilT.) . . . 


Per  Cent. 
7-»j 

2S-47 
1-95 

lloO 
2-38 
0-30 
0-47 
117 


Per  Cent. 
5-51 

21-7S 

»Hi 
tio* 
2-9t 
0-63 

i-»:i 


lOO'OO 


100-00 


*Containine  nitrogen 

Equal  to  ammonia 

tEqual  to  phosphate  of  lime. , 
{Equal  to  sulphate  of  potash 


l-Oi 
1-27 

o-;»s 

0-87 


Calorific  power  of  the  drs-  samples  :— 
Heat  units  ('  C.) 


Evapoi-ative    power   from    100'    C.    at 
100^  C. 


2710 
4-SG 


0-W 

I'DU 
ISI 

107 

131* 
2-50 


On  the  26th  Sept.  20  tons  of  Eavensthorpe  refuse  were 
passed  through  the  apparatus,  and  the  following  quantities 
were  obtained  :  — 


Tablk  TII. 


Lb. 


Per  Cent. 


Coarse  portion  (fuel) 

Fine  portion  (manure) 

Tin  cf  ns,  pots,  rags,  i  e 

Vater  evaporated  in  cylinder 


f 

15,t:6      i  34-50 

11,536      I  25-75 

i.eso     !  3-75 


44,800 


100-00 


It  will  be  seen  in  this  case  that  about  one-third  of  fuel 
and  one-fourth  of  manure  were  obtained,  whilst  rather  more 
than  one-third  of  water  was  evaporated. 

On  analysis  the  coarse  and  fine  portions  respectively  gave 
the  following  results  ; — 

Table  YIII. 


Coarse. 


Fine. 


Per  Cent. 
Water 640 

♦Organic  matter 42  '91 

Sand,  silica,  and  insoluble  silicates 23-55 

Sulphuric  acid  (SO3)  2-16 

tPhosphoric  acid  (PjOi) 0-43 


Per  Cent, 
5-SO 

29-08 

35-27 

2-18 

o-«i 
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Coarse. 


Fine. 


Oxide  cf  iron  and  alumina 

Lime 

Ma^neda 

tPotash 

Soda,  carbonic  acid,  &c.  (by  diS.) 

*CoattamBg  nitrogen 

Eqnal  to  ammonia 

tEqnal  to  phosphate  of  lime 

JEqoal  to  snlphat-e  of  jxA^sb 

Calorific  power  of  the  drir  samples : — 
Heat  units  ("€) 

Evaporative  power  from  10*°  C.  at  100'  C. 


13-75 

21-58 

1-56 

2-4.3 

am 

;         0-58 

0-40 

0-4i9 

2-34 

1-38 

VMi-OO 

IWOO 

(.rfii 

0-90 

102 

i-co 

0-64 

1-33 

0-74 

0-90 

24-43 

19 -.53 

4-55 

3-GO 

On  the  3r'l  October  the  coarse  portion  (15,456  lb.)  was 
burnt  under  two  Lancashire  boiler?,  which  were  fitted  with 
steam  Jets  to  produce  a  forced  draught.  At  each  clearing 
out  of  the  fires  a  little  coal  was  thrown  on  to  prevent  the 
steam  getting  too  low.  The  total  amount  of  coal  used  in 
this  way  was  1,708  lb.  The  whole  evaporated  40,684  lb.  of 
water  at  an  average  steam  pressure  of  52  lb.  ;  the  tempera- 
ttire  of  the  fetd-wat*r  being  10'  C.  Seven  hours  were 
occupied  in  burning  the  material,  during  which  time  the 
steam  worked  a  large  engine  used  for  grinding  mjrabolam 
mills,  &c.  In  a  subsequent  experiment,  1,708  lb.  of  coal 
evaporated  under  the  same  conditions  11,648  lb.  of  water. 
Therefore  the  water  evaporated  by  the  prepared  refuse 
alone  amounted  to  29,036  lb.  This  allowance  for  the  coal 
is  no  donbt  too  high,  since  in  all  probabiJit\'  it  did  not 
perform  so  much  work  in  conjunction  with  the  refuse  as 
when  used  alone.  In  the  former  case  a  considerable  amount 
of  heat  is  lost  in  the  extra  cleaniag  out  of  the  fires  which  is 
involved.  However,  making  the  full  allowance,  1  lb.  of  the 
prepared  refuse  evaporated  1  •  88  lb.  of  water  from  10'  C.  at 
a  pressure  of  5-2  lb,  equal  to  2-23  lb.  at  lOO"  from  100^ 
Calculating  on  the  dry  material,  this  is  equal  to  an  evapora- 
tive power  of  2  •  4 6  lb.  .So  that  54  per  cent,  of  the  theoretical 
heating  poTver,  as  founi  by  the  calorimeter,  was  directly 
utilised. 

The  clinker  and  ashes  formed  from  the  prepared  refuse 
(15,456  lb.)j  allowing  for  the  ash  of  the  coal  used,  weighed 
7,056  lb.,  equal  to  45  65  per  cent.,  or  to  15-75  per  cent, 
calculated  on  the  gross  weight  of  refuse  treated. 

On  the  25th  October,  in  conjunction  with  Mr.  George 
Wilkinson,  consulting  engineer,  we  made  a  series  of  tests 
with  a  truck-load  of  refiise  from  Harrogate.  The  gross 
weight  of  material  treated  was  13,860  lb.  It  gave  the 
fonowiog  results : — 


Table  IX. 


Lb. 


Per  Cent. 


Cooneporticm  (fuelji O^TJ  40*25 

Fine  portion  (mannre) 3,509  25-32 

Sa^paper,&c 764  5-65 

Glass,  pot,  &c l.*>  0'94 

Iron,  tin  cans,  &c. 15  |       O'll 

"Water  evaporated  in  crlinder 9fiti  j     27*73 


Simultaneously  with  the  drying  of  this  refuse,  the  coarse 
portion  (5,555  lb.)  was  burnt  under  a  Lancashire  boiler, 
the  waste  gases  of  which  furni>ihed  the  heat  for  drying. 
Xo  other  fuel  was  used,  and  in  order  to  provide  a  sufficient 
supply  for  the  boiler  the  material  had  to  be  fed  into  the 
machine  more  quickly  than  it  could  be  thoroughly  dried, 
as  will  be  seen  from  the  analysis  given  be!ow.  Previous  to 
commencing  this  test,  refuse  only  f  of  a  similar  character) 
had  been  used  for  firing  the  boiler  for  some  hours.  The 
5,555  lb.  of  prepared  refuse  evaporated  14,241  lb.  of  water 
from  a  temperature  of  10'  C.  at  a  steam  pressure  of  57  lb. 
One  pound  therefore  evaporated  2  57  lb.  of  water,  equal 
to  3-06  lb.  at  100',  from  100".  Calculating  on  the  dry 
material  this  is  equivalent  to  an  evaporative  power  of 
3-96  lb.,  or  72  percent,  of  the  theoretical  heating  power 
shown  by  the  calorimeter.  The  operation  lasted  5|  hours, 
during  which  time  the  steam  worked  several  small  engines 
and  was  also  used  for  heating  purposes  in  the  chemical 
works.  Taking  20  lb.  of  steam  as  the  weight  of  steam 
consumed  for  the  work  done  in  an  engine  cylinder  per  horse- 
power per  hour,  the  steam  produced  by  the  combustion  of 
of  the  prepared  refuse  may  be  represented  as  equivalent 
to  130  horse-power. 

In  addition  to  the  work  done  in  the  boiler,  we  should 
also  take  into  consideration  that  the  waste  gases  of  the 
furnace  further  evaporated  3,841  lb.  of  water  in  the 
revoh-ing  cylinder.  Calculated  on  the  drj'  fuel,  this  is 
equal  to  0-84  lb.  per  lb.,  which  brings  the  total  amount 
of  water  evaporated  in  the  boiler  and  in  the  revolving  flue 
to  4-  8  lb.  i>er  lb.  of  dry  prepared  refuse  burnt. 

The  mean  temperature  of  the  flue  gases  before  passing 
into  the  revolving  drying  cylinder  was  229'  C.  After 
passing  through  the  cylinder  the  temperature  was  reduced 
to  139''  C.  The  clinker  and  ashes  formed  from  the  burning 
of  this  refuse  weighed  1,988  lb.,  equal  to  35-78  percent., 
or  to  14-40  per  cent.,  calculated  on  the  gross  weight  oS 
refuse  treated. 

An  analysis  of  the  coarse  and  fine  portions,  respectively, 
of  the  Harrogate  refuse  gave  the  following  results  : — 


Table  X. 


Coarse. 


Fine. 


'  Wafcea- 

^Organic  matter , 

Sand,  silica,  and  insoluble  silicates 
Sulphuric  acid  (SOs) 

'  tPbosphoric  add  (P^Oi) 

Oxide  of  iron  and  alumina 

Lime 

Ma^esia  

I  ^Potash 


Per  Cent. 
18-20 


Soda,  carbonic  acid,  i.c.  (Vjy  diil.) 


Per  Cent. 
15- 9e 


42*56 

25-67 

22*25 

34-46 

2*19 

2-65- 

*42 

•64 

8-15 

14-86 

3-80 

3-90- 

*eo 

-50 

•29 

*38 

18,«)*J 


IWOO 


♦Containing  nitrogen 

Equal  to  ammonia  . . .% 

tEqual  to  phosphate  of  lime 

JEqaal  to  sulphate  of  potash 

Calorific  power  of  the  dry  samples  :— 
Heat  units  (°C)  

Evaporative  power  from  100'  at  100'  C, 


•63    j 

*57 

•77    1 

•69- 

•91    1 

1-39 

*53 

•72 

1 

1                       1 
1        2953        , 

1880 

5*50    ' 

3-50 
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On  the  30th  October  auother  truck  load  of  refuse  from 
Harrogate  was  treated.  The  gross  weight  was  8  tons 
13  t'wts.  and  2  (jrs.     It  gave  the  following  results  : — 

Tmu.i:  XI. 


LI). 


Per  Cent. 


Coarse  portion  (fuel) 

Fine  iX)rtion  (manure) 

Rags,  paper.  &c- 

<tinss,  pot.  ic 

Iron,  tin  cans,  &c 

liones 

AYater  evaporated  in  cylinder 


6.738 

W67 

5,;jw 

27-48 

1,!2U 

■ 

5 '76 

112 

0-57 

28 

0  14 

26 

0-13 

6,068 

31-25 

19,432 

100-00 

The  following  figures  represent  the  composition  of  the 
coarse  and  fine  portions  respectively  :  — 

Table  XII. 


Coarse. 


Fine. 


Percent 

AVater |  12-35 

-■•Organic  matter 47-36 

Sand,  silica,  and  insoluble  silicates ,  22-37 

Sulphuric  acid  (SO.)  2'08 

-tPhcspboric  acid  {P2O5)  0-43 

Oxide  of  iron  and  alumina 9 "  13 

Lime 2-4t 

Magnesia   0-83 

-tPotash 0-34 

Soda,  carbonic  acid,  &.c.  (by  diff.) 2 '65 

"•Containing  nitrogen 

Equal  to  ammonia 

tEqual  to  phosphate  of  lime 

4:Equal  to  sulphate  of  potash 

Calorific  fjower  ot  the  drv  samples  : —  ( 

Heat  units  (°C) ' }  3,007 

Evaporative  power  from  100°  C.  at  100°C.  5-60 


100-00 

lOO-OO 

0-65 

0-52 

0-79 

0-64 

0-94 

105 

0-63 

0-72 

1,557 
2-90 


Part  of  the  coarse  portion  (G,082  lb.)  was  burnt  under  a 
boiler  at  Halifax,  and  evaporated  17,410  lb.  of  water  from 
a  temperature  of  7^  C.  at  a  steam  pressure  of  48  lb.  1  lb. 
of  the  prepared  refuse  therefore  evaporated  2-86  lb.  of 
water,  equal  to  3-411b.  from  loO'  C.  at  lOO'C.  Calculating 
as  before  on  the  dry  material,  the  evaporative  power  was 
4'04  ;  72  per  cent,  of  the  total  beating  power  of  the  fuel 
was  therefore  utilised.  T!iis  figure,  curiouslj'  enough,  is 
exactly  the  same  as  tliat  obtained  in  burning  the  fuel  at 
Eavensthorpe. 

The  clinker  and  ashes  in  this  experiment  weighed 
2.060  lb.,  corresponding  to  33-87  per  cent.,  equal  to  11-74 
per  cent,  of  the  gross  weight  of  refuse  operated  upon. 

It  will  be  observed  in  all  these  cases  that  the  percentage 
of  clinker  and  ashes  is  somewhat  less  than  the  percentage 
•of  mineral  matter  shown  in  the  analysis  of  the  samples. 


The  difference  is  no  doubt  accounted  for  by  a  portion  of 
the  mineral  matter  passing  forward  into  the  flues  as  flue- 
dust. 

As  the  Itavenstiiorpc  refuse  burnt  on  the  3rd  October 
gave  so  much  lower  results  than  the  Harrogate  refuse,  and 
the  experiment  was,  moreover,  complicated  by  the  use  of 
coal,  it  was  decided  to  make  a  further  test,  using  the 
prepared  refuse  only.  Accordingly  on  the  a.'ith  November, 
3  tons  of  refuse  were  burnt  uuder  a  Lancashire  boiler  as 
before.  The  water  evaponited  at  a  steam  j)ressure  of  .'>0  lb. 
amounted  to  7  tons  1  cwt.  3  qrs.  (l.'i,8"G  lb.)  ;  the  tempe- 
rature of  the  feed  water  was  9°  C.  ( )ne  pound  of  refuse 
evaporated,  therefore,  under  these  c  mditions,  236  lb.  of 
water,  equal  to  2-81  lb.  from  100''  C.  at  100'  C.  The 
prepared  refuse  contained  10  per  cent,  of  water,  conse- 
quently the  dry  material  possessed  an  evaporative  power  of 
3-23,  equal  to  70  per  cent,  of  the  total  heating  power  shown 
b}-  the  calorimeter. 

The  3  tons  of  refuse  occupied  five  hours  in  barniDg,  so 
that  3,175  1b.  of  water  were  evaporated  per  hour,  corre- 
sponding to  a  horse-power  of  1,58. 

These  several  experiments  undoubtedly  show  that  town 
refuse  contains  a  very  considerable  quantity  of  combustible 
matter  which,  by  proper  treatment  may  be  rendered 
available  for  the  production  of  steam  with  great  facility. 
The  power  thus  obtained  could  be  utilised  by  town 
authorities  in  various  ways,  bat  no  doubt  the  most  important 
application  would  be  the  working  of  dynamos  for  electric 
lighting.  The  electric  light  is  admittedly  the  light  of  the 
near  future,  aud  every  town  and  village  in  the  country  has 
within  its  reach  a  store  of  fuel  in  its  refuse,  which  would 
go  a  long  way  towards  furnishing  the  necessary  power. 
Let  us  see  what  could  probably  be  done  with  the  refuse  of 
a  city  like  Leeds,  which  furnishes  about  130,000  tons  per 
annum.  The  mean  results  of  our  experiments  on  the  large 
scale  show  the  prepared  refuse  (coarse  portion)  to  have  an 
<.'vaporative  power  of  2-88  lb.  per  lb.  One  pound  of  the 
crude  refuse,  therefore,  as  it  is  taken  from  the  a^h-pits  is 
capable  of  evaporating  1-05  lb.  of  water.  This  figure,  of 
course,  leaves  out  of  consideration  the  fine  portion  (about 
25  per  cent.)  which  also  has  a  considerable  heating  value. 
The  refuse  of  Leeds — say  360  tons  per  day — presuming  it 
to  have  a  composition  similar  to  that  of  the  refuse  already 
treated,  should  be  capable  of  evaporating  378  tons  of 
water  in  24  hours,  or  35,280  lb.  per  hour.  Taking  20  lb. 
of  steam  per  horse-power,  we  obtain  an  amount  of  steam 
equivalent  to  1,764  horse-power  continuously.  Looking  at 
the  matter  from  another  point  of  view,  the  130,000  tons 
of  refuse  should  produce  as  much  steam  as  17,000  tons 
of  good  average  coal.  In  like  manner  the  refuse  from 
Bradford  (about  70,000  tons)  should  produce  steam 
equivalent  to  a  continuous  horse-power  of  948.  We  should 
point  out  that  in  firing  with  this  prepared  ret  use,  on 
account  of  the  high  percentage  of  mineral  matter  present, 
steam  is  not  raised  so  quickly  as  with  a  corresponding 
quantity  of  coal.  Consequently,  more  boiler  space  is 
required  to  produce  a  given  quantity  of  steam.  Probably 
three  boilers  fired  with  the  refuse  would  produce  about  the 
same  amount  of  steam  as  two  fired  with  coal,  but  this  must 
only  be  taken  as  a  rough  estimate.  More  work  would  no 
doubt  be  done  by  having  the  boiler  furnaces  fitted  with 
moveable  grate-bars  so  as  to  avoid  the  frequent  cleaning 
out  of  the  clinker. 

If  we  compare  the  work  done  by  the  refuse  in  the  appara- 
tus described  with  that  obtained  in  destructors  we  shall 
observe  a  striking  diSerence.  As  a  mean  of  four  experi- 
ments, we  have  obtained  rather  more  than  1  lb.  of  water 
evaporated  per  lb.  of  crude  refuse  without  taking  the  fine 
portion  into  consideration.  In  destructors  where  the  whole 
mass  is  burnt  the  amount  of  refuse  consumed  per  lb.  O- 
water  evaporated  varies  from  3-3  at  Oldham  (which  is 
exceptionally  good)  to  9-7  at  Eastbourne.  Taking  the 
mean  results  of  six  towns  we  find  that  about  6.V  lb.  of 
refuse  are  required  to  evaporate  1  lb.  of  water. 

Regarding  the  value  of  the  fine  portion  as  manure,  the 
only  constituents  which  we  need  consider  are  nitrogen, 
phosphoric  acid,  and  potash.  On  reference  to  the  tables  of 
analysis,  it  will  be  observed  that  the  refuse  from  Eavens- 
thorpe (which  is  a  "  midden  "  town)  is  considerably  richer 
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than  that  from  Harrogate,  where  the  water-carriage  sjstem 
is  principally  in  vogue.  Taking  the  mean  of  the  two  series 
of  analyses  we  obtain  the  following  figures  : — 


PinePci'tion 

from  Ravenstliorpe 

Refuse. 


Fine  Portion  from 
Harrogate  Refuse. 


Phosphoric  acid  .... 
Potash    

Per  cent. 
0-72 

0-55 

Per  cent. 
O-ot) 

0-38 

066 

Nitrogen  as  ammonia 

Calculated  on  the  basis  previously  given,  the  fine  portion 
from  Ravensthorpe  has  a  theoretical  fertilising  value  of 
145.  Id.  per  ton,  and  that  from  Harrogate  of  9s.  2d.  per  ton. 
The  nitrogen  is  the  most  important  constituent ;  it  exists 
principally  as  organic  nitrogen,  only  a  comparatively  small 
percentage  being  present  as  salts  of  ammonia.  A  sample  of 
the  fine  portion  from  Kavensthorpe,  which  gave  1  •  09  per 
cent,  of  ammonia  by  the  soda-lime  process,  yielded  only 
0-21  per  cent,  on  treatment  with  a  boiling  solution  of  caustic 
soda.  A  corresponding  sample  from  the  Harrogate  refuse, 
which  contained  0 -09  per  cent,  total  nitrogen,  as  ammonia 
gave  onlv  0-08  per  cent,  of  ammonia  on  boiling  with  a 
solution  of  caustic  soda.  It  might  be  expected  that  in 
passing  through  the  drying  cylinder,  a  considerable  propor- 
tion of  ammonia  would  be  carried  away  by  the  hot  flue 
gases,  bui  this  does  not  appear  to  be  the  case  if  the  machine 
is  fed  so  that  the  material  is  not  thoroughly  dried,  liavens- 
thorpe  refuse  was  passed  through  the  machine  at  different 
velocities,  so  that  in  one  case  the  fine  portion  contained 
5  per  cent,  of  water  and  in  the  other  15  per  cent.  The 
nitrogen  was  estimated  in  both  samples,  but  the  difference 
was  found  to  be  inappreciable.  A  weighed  portion  of  the 
sample  containing  15  per  cent,  of  water  was  dried  for  a 
period  of  two  hours  in  an  air-bath  at  a  temperature  of 
120°  C,  and  then  tested  for  ammonia.  It  was  found  that 
under  these  conditions  the  sample  had  lost  one-tenth  per 
cent,  of  ammonia.  In  order  to  test  the  effect  of  drying 
further,  a  large  sample  of  the  crude  refuse  was  ground  up 
and  the  ammonia  estimated  in  it.  The  total  nitrogen  by 
soda-lime  was  found  to  be  0-89  per  cent,  as  ammonia, 
whilst  0-18  percent,  of  ammonia  (present  as  ammonium 
salts)  was  obtained.  Weighed  portions  dried  at  110=C.  for  an 
hour,  afterwards  yielded  on  analysis  0'81  per  cent,  of 
ammonia  by  soda-lime  and  0-08  per  cent,  of  anmionia  by 
boiling  with  caustic  soda.  The  sample  of  crude  refuse 
contained  23  per  cent,  of  water. 

No  doubt  the  sulphurous  gases  from  the  furnace  tend  in 
some  degree  to  fix  any  free  ammonia  which  may  be  present. 
However,  in  certain  cases  where  the  refuse  to  be  treated 
contains  much  night  soil,  it  would  probably  be  found 
advantageous  to  mix  it  with  a  small  proportion  of  sulphuric 
acid  before  drying  it. 

The  percentage  of  ammonia  (1*  04)  in  the  dried  refuse 
of  a  "  midden  town  "  may  appear  to  be  rather  low,  but  it 
should  be  observed  that  the  material  only  contains  27  per 
cent,  of  organic  matter,  and  some  of  this  Avill  consist  of 
coke  and  unburnt  coal.  Calculated  on  the  organic  matter 
present,  the  percentage  of  ammonia  is  :>•  88,  rather  more 
than  half  the  amount  found  by  Way  in  dry  fieces.  If 
the  portions  of  the  crude  refuse,  consisting  principally  of 
night  soil,  were  treated  separately,  the  manurial  value  of  the 
product  would  be  very  greatly  enhanced.  In  water-closet 
towns,  where  the  fine  powder  has  little  manurial  value, 
it  might,  with  special  arrangements,  be  used  for  heating 
purposes,  since  its  calorific  power  is  not  inconsiderable. 
On  the  other  hand,  in  agricultural  districts,  where  steam 
may  not  be  much  required,  the  coarse  portion  (or  part  of  it), 
together  with  the  fine,  might  be  ground  up  for  manure. 
Its  fertilising  value  deduced  from  its  chemical  composition 
is  about  the  same  as  that  of  the  fine  portion,  but  in  practice 
it  would  probably  be  found  less  valuable.  Although  the 
average  percentage  of  ammonia  found  in  the  coarse  portion 
is  rather  higher  than  that  in  the  fine,  if  calculated  on  the 
organic  matter  present  it  is  considerably  less,  viz.,  2*5  per 
cent. 


With  regard  to  the  disposal  of  the  rags,  paper,  metal, 
glass,  &c.,  collected  in  the  rough  revolving  cage,  amounting 
to  about  G  per  cent,  of  the  crude  refuse,  we  need  say  but 
little.  The3'  could,  if  desired,  be  destroyed  in  a  small 
furnace,  but  a  better  method  would  be  to  wash  the  whole 
with  a  stream  of  water  in  a  revolving  cage.  The  recovery 
of  the  rags  and  other  fibrous  material  would  more  than 
repay  the  cost  of  the  operation,  and  the  paper  would  be 
washed  away  in  tlie  form  of  pulp.  The  old  iron  and  tin 
cans  could  be  dissolved  in  crude  oil  of  vitriol  and  converted 
into  "  copperas."  In  this  way  not  only  is  an  unsightly  mass 
of  rubbish  got  rid  of,  but  a  useful  compound  is  formed 
which  can  be  employed  as  a  disinfectant,  or  in  the  sewage 
works  of  a  town. 

One  word  more  as  regards  the  manure.  It  has  already 
been  applied  to  grass  and  to  garden  produce,  with  such 
results  as  to  show  that  the  value  we  have  placed  upon  it  is 
b}-  no  means  a  fictitious  one.  Next  year,  however,  we  hope 
to  make  careful  experiments  upon  various  crops,  comparing 
the  prepared  manure  with  several  well-known  fertilisers. 

Discussiox. 

Mr.  A.  H.  Allen  said  that  the  paper  was  a  thoughtful 
and  interesting  one,  but  the  numerous  statistics  could 
scarcely  be  grasped  in  an  evening,  and  criticism  was  there- 
fore difficult.  As  to  the  problem  of  the  disposal  of  town 
refuse,  chemists  had  had  their  try  at  it  in  times  past  and  had 
failed,  and  since  then  it  had  been  left  to  the  engineers,  and 
the  only  chemical  process  really  much  used  was  treatment 
with  lime.  A  series  of  experiments  had,  indeed,  been  made 
recently  at  Salford  with  liquid  sewage,  but  whatever  results 
had  been  obtained,  it  appeared  that  the  experiments  were 
about  to  be  recommenced.  Destructors  might  be  satisfactory 
to  engineers,  but  they  certainly  were  not  to  chemists  ;  a 
chemist  required  utilisation,  not  mere  destruction  of  the 
town  refuse.  The  problem  was  not  hopeless,  for  he  remem- 
bered that  a  process,  described  by  Mr.  C.  G.  ^loore,  at  the 
Cardiff  meeting  of  the  British  Association,  had  been  tried 
on  the  large  scale,  and  only  failed  through  certain  mechanical 
difficulties  that  were  probably  not  insuperable.  Mr.  Moore 
had  found  that  the  lime  sludge  derived  from  the  treatment 
of  sewage  with  lime  contained  enough  organic  matter  to 
make  it  combustible,  and  that  under  the  influence  of  the  lime 
present,  much  ammonia  was  produced  in  this  combustion. 

But,  although  the  prospect  was  hopeful,  he  thought  the 
authors  of  the  paper  too  sanguine  in  expecting  to  light 
towns  electrically  by  means  of  the  refuse.  In  any  case, 
the  subject  was  well  worthy  of  the  careful  attention  they 
had  given  it. 

Dr.  J.  Lew'kow'itsch  said  that  chemists  over-estimated 
the  possibility  of  utilising  town  refuse  ;  disposal  was  the  first 
and  pressing  question,  utilisation  only  of  secondary  impor- 
tance. .Esthetic  considerations,  too,  were  concerned,  and 
he  did  not  believe  that  any  consideration  of  the  possible 
utility  of  human  excrement  would  induce  a  civilised  ration 
to  give  up  the  convenience  of  its  water-closets.  As  for 
the  much-vaunted  superiority  of  China  and  Japan  in  their 
utilisation  of  town  refuse,  that  had  been  Liebig's  pet  idea» 
but  it  must  be  considered  as  exploded  since  we  had 
ammonia  and  nitrate  phosphates,  Thomas  meal,  and 
potassium  salts  at  reasonable  figures  supplied  to  us. 
Certaialy  it  was  more  than  irony  of  fate  that  Holrecht,  the 
designer  of  the  Berlin  sewage  irrigation  works,  had  been 
invited  to  Japan  to  superintend  similar  works  there.  The 
whole  question  of  disposal  of  refuse,  &c.  was,  therefore, 
one  of  cost.  The  value  ascribed  to  the  products  obtained 
from  town  refuse  was,  in  his  opinion,  purely  fictitious ; 
these  products  could  all  be  obtained  better  and  cheaper 
from  other  sources.  The  value  of  the  '•  manure,"  for 
exp.mple,  would  be  nil ;  no  farmer  would  buy  it  at  the 
price  which  the  cost  of  transport  would  necessitate.  The 
evaporating  power  of  the  "  fuel "  obtained  was  also  very 
small ;  if  steam  was  wanted  it  would  be  much  cheaper  to 
buy  coal.  To  ascribe  value  to  all  these  products  seemed 
to  him  very  much  like  that  proceeding  so  common  iu 
calculations  of  "  costs  of  the  process,"  which  usually  con- 
clude   their   list  of    the    supposed   sources    of   profit   with 
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"  llecovtry  of  the  calcium  sulphiifc,  or  refuse,  for  making 
cement."  lie  would,  therefore,  like  to  know  the  actual  cost 
of  the  author's  process.  The  ahove  criticisms  seemed  to 
iiim  well  foundei],  hut  he  wished  the  authors,  nevertlieless, 
tliat  he  might  be  driven,  by  the  successful  working  of  their 
process,  to  withdraw  them  at  a  subseciuenl  meeting. 

Mr.  H.  K.  I'uoiTKU  thought  that  the  teuiperatiire  in  the 
Hue  was  not  high  enough  to  deodorise  the  gases,  ulthougli  it 
might  probably  sterilise. 

Mr.  G.  W.  Slattkr  said  that  the  analysis  of  its  refuse 
seemed  to  show  that  liavensthorpe  was  in  that  respect 
richer  than  other  towns  ;  it  was  certainly  richer  in  possessing 
tlie  inventor  of  the  apparatus  described  thai  evening. 
That  apparatus  was,  in  spite  of  what  had  been  said,  vastly 
better  thau  the  ordinary  destructor,  as  much  better  as  was 
a  modern  rifle  than  an  old  flint-lock.  For  the  destructor 
destroyed  everything,  a  little  heat  being  alone  gained, 
whereas  Mr.  Smitlisou's  apparatus  u.idoubtedly  produced 
plant  foods  of  great  value,  if  the  analyses  that  had  been 
given  could  be  trusted,  as  he  knew  they  could,  having 
regard  to  the  well-known  skill  of  the  person  who  executed 
them.  He  then  proceeded  to  show,  from  principles  familiar 
to  all  botanists,  that  the  "  manure  "  contained  just  those 
constituents  which  plants  need,  but  are  unable  to  assimilate, 
except  from  the  soil.  Referring  to  the  heat-producing 
power  of  the  substances  prepared  by  the  machine,  the 
speaker  said  it  seemed  only  reasonable  to  expect  that 
mankind  would  soon  be  able  to  get  the  electric  light  from 
matter  he  had  hitherto  despised  and  thrown  away. 

Mr.  J.  E.  Stead  said  that  the  question  discussed  that 
evening  was  one  that  pressed  for  solution,  and  he  was  glad 
to  see  that  men  of  such  talent  as  the  authors  of  the  paper 
devoting  their  best  energies  to  the  task.  He  was  of  opinion 
that  the  value  of  the  "manure"  was  over-estimated;  some 
of  the  phosphoric  acid,  and  probably  also  of  the  potash, 
would  be  present  in  a  not  very  soluble  form,  as  a  part  of  the 
nitrogen  would  be  combined  in  the  coke  or  coal  present, 
and  would  not  be  readily  assimilated.  Mr.  Eawson  had 
spoken  of  "  free  "  ammonia  instead  of  "  combined  "  ;  it 
was  doubtless  a  slip,  but  one  that  might  be  misleading  to 
laymen. 

Mr.  R.  C.  FoKSTER  asked  what  was  the  temperature  of  the 
gases  in  the  cylinder,  and  whether  it  was  higher  with  a 
forced  draught  ? 

^Ir.  H.  Broadbent  said  that  the  paper  dealt  with 
a  most  important  subject,  and  he  was  sorry  that  neither 
the  medical  officer  of  health  ncr  any  member  of  the 
city  sanitary  committee  was  present.  The  criticism  of  the 
paper  had  been  distinctly  discouraging,  but  he  hoped  the 
authors  would  persevere  with  their  experiments.  He  would 
like  to  have  a  detailed  analysis  of  the  refuse  before  treat- 
ment, in  order  to  see  the  effect  of  the  apparatus  in  drying 
it ;  be  was  of  opinion  that  the  refuse  would  prove  valuable 
if  it  could  be  dried  cheaply. 

Mr.  Rawsox,  in  reply,  drew  attention  to  the  fact  that  he 
had  already  stated  that  the  prime  necessity  was  to  dispose 
of  the  refuse  without  creating  a  nuisance,  but  contended 
that  it  was,  nevertheless,  important  to  make  as  much  use 
as  possible  of  the  valuable  constituents  present.  He  had 
distinctly  stated  that  he  had  not  the  slightest  intention  of 
advocating  Chinese  methods,  but  had  alluded  to  them 
merely  to  prove,  what  farmers  often  deny,  that  town  refuse 
has  a  high  manurial  value.  The  value  he  had  placed  upon 
the  manure  was  that  calculated  from  its  chemical  composi- 
tion ;  no  doubt  the  market  value,  as  is  usually  the  case 
«ith  manures  of  comparatively  low  quality,  would  be  less. 
It  was  a  matter  for  experiment.  The  phosphoric  acid  and 
potash,  especially  the  former,  were  very  probably  present 
in  the  manure  in  a  somewhat  insoluble  fonu,  but  the 
nitrogen  was  much  the  most  important  constituent  present. 
It  had  been  pointed  out  that  the  nitrogen  was  pro- 
bably combined,  as  in  coal  or  coke,  and  therefore  could 
have  little  fertilising  value.  This,  however,  could  not  be 
the  case,  since  the  percentage  of  nitrogen  calculated  on  the 
organic  matter  rose  to  Jibout  4,  whereas  in  ooal  and  coke  it 


is  very  much  less  than  that  figure.  He  was  unable  to  enter 
into  details  regarding  the  cost  of  the  api)aratus,  but  it 
would  be  vtry  small  indeed  in  co-nparison  with  destructors. 
The  extra  cost  in  labour  involved  in  firing  the  boilers  (as 
compared  with  coal)  would  be  far  uKtre  than  compensated 
by  the  value  of  the  steam  obtained.  The  experiments 
which  had  been  made  were  not  merely  laboratory  experi- 
ments. Hundreds  of  tons  of  refuse  had  been  treated,  and 
tot  several  weeks  large  engines  had  been  constantly  kept 
running  from  the  burning  of  the  "  fuel  "  obtained.  The 
heating  value  of  the  '■  fuel,"  as  shown  by  the  figures  sub- 
mitted, was  equivalent  to  one-third  to  one-half  of  that  of 
good  average  coal.  It  was  never  intended  that  the  fuel 
should  be  sold  to  manufacturers  and  other  users  of  steam  in 
place  of  coal.  There  was  sutficicnt  use  for  the  material  as 
fuel  wherever  the  refuse  had  to  be  treated.  Tlie  tempera- 
ture of  the  flue  gases  in  drying  the  refuse  was  high  enough 
to  prevent  any  odour  being  noticeable  in  the  neighbourhood  •, 
in  one  experiment,  extending  over  six  hours,  the  mean 
temperature  of  the  gases  on  entering  the  cylinder  was 
220^  t;,  and  on  leaving  it  at  WJ" C.  The  effect  of  a  forced 
draught  was  not  known,  for  a  forced  draught  had  been  used 
in  all  the  experiments.  The  crude  refuse  had  not  been 
analysed,  except  to  determine  the  total  nitrogen  and  the 
nitrogen  present  as  ammonia. 
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SESSION  1893-94. 


Glasgow : — 

Januaiy  9th. — Discussion  on  the  State  of  the  Patent  Law. 
March  6t!i : — 
Mr.  Jamps  F.  Tocher.    "  Oil  Gas." 

Prof.  E.  J.  Mills  and  Mr.  W.  ilacfarhine.    "  On  the  Osidatior* 
of  AnilinQ."' 
May  1st.— Prof.  E.  J.  Mills  and  Mr.  Saweis.    "On  the  Action  of 
Alums  on  Gelatin. 

Edinburgh  :— 

February  6th. — Vacant. 
April  3rd.. — "\'acant. 


M^eeting  Held  Tuesday,  December  ofh,  in  the  Philosophical 
Institution,  4,  Queen  Street,  Edinburgh. 


MK.    E.    C.    C.    STAXTOBD    IX   THE    CHAIB. 


MOISTURE  IX  PAPER  PULPS. 

ET    J.    E.    READJIAX,    D.SC,    F.B.S.E.,    AXD 
G.    H.    GEMilELL,    F.I.C.,    E.C.S. 

There  has  been  in  the  past  so  many  different  opinions  as 
to  the  quantity  of  atmospheric  moisture  contained  in  the 
various  pulps  used  in  the  manufacture  of  paper,  and  as  a 
congequence,    disputes    have    frequently    occurred.      We 
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thouprhl  it  mijirht  not  be  uninteresting  to  certain  members  of 
this  Society  to  have  the  results  of  a  series  of  experiments 
on  a  variety  of  pulps  given  in  detail.  If  by  so  doing  we 
contribute  in  any  way  to  a  better  understanding  of  the 
matter,  our  work  will  not  have  beeu  in  vain. 

The  experiments  were  carried  on  during  the  last  six  or 
seven  weeks,  and  we  operated  upon  14  different  samples 
of  pulp,  many  of  which  are  Ij'ing  on  the  table.  The  pulps 
used  were — 

1.  Swedish  sulphite  wood  pulp. 

2.  Swedish  sulphate  wood  pulp. 

3.  Swedish  soda  wood  pulp,  unbleached. 

4.  Ge'-man  sulphite  wood  pulp. 

5.  Mechanical  wood  pulp,  cold  process. 

6.  ^lechanical  wood  pulp,  hot  process. 

"7.  German  sulphate  straw  pulp,  bleached. 

8.  Swedish  sulphite  wood  pulp,  bleached. 

Before  we  received  the  above  samples  they  had  all  been 
lyiug  for  some  time  in  an  office  in  Edinburgh,  and  when 
they  were  handed  to  us  on  the  18th  October  last,  they  were 
in  a  comparatively  drj'  condition. 

9.  Swedish  sulphite  wood  pulp  (another  sample).  Was 
received  on  the  26th  October  in  a  wet  condition,  and  was 
allowed  to  dry  spread  out  on  a  table  in  the  laboratory  for 
24  hours,  and  was  then  treated  along  with  the  other 
samples. 

10.  S\vedish  sulphite  wood  pulp. 

11.  German  sulphite  wood  pulp. 

Had  been  in  the  laboi'atory  some  time ;  they  had  been 
-sent  as  samples  for  moisture  estimation,  and  had  in  con- 
sequence been  at  one  time  made  boae  dry  and  had  also 
Ijeen  torn  to  small  pieces. 

12.  Swedish  sulphite  wood  pulp  (bleached). 

13.  Norwegian  sulphite  wcod  pulp  (unbleached). 

14.  Norwegian  mechanical  wood  pulp  (cold  process). 
These  three  pulps  were  weighed  when  received,  and  were 

:at  once  put  into  a  steam  steriliser  until  thoroughly  saturated. 
They  had  originally  been  wet  samples. 

From  the  ISth  to  the  23rd  October  the  windows  of  the 
room  where  the  pulps  were  placed  were  open,  but  as  the 
increase  in  the  weights  was  so  slight,  the  windows  were 
closed,  and  on  the  '24th  to  27th  a  pan  of  water  was  kept 
boiling  in  the  centre  of  the  room  in  order  to  saturate  the 
atmosphere  with  moisture.  All  the  samples  gained  con- 
siderably in  weight.  After  this,  on  the  28th  October,  they 
were  placed  in  a  steam  steriliser,  and  steamed  for  three 
hours ;  then  they  were  allowed  to  cool,  and  weighed 
rapidly.  The  Mcight  now  we  assumed  to  be  the  maximum 
that  could  be  obtained  by  pulps  in  an  atmosphere  highly 
■charged  with  moisture.  To  confirm  this,  three  of  the 
samples  were  steamed  a  second  time  for  three  hours,  but 
they  did  not  materially  increase  in  weight. 

All  the  pulps  were  again  exposed  in  the  room  with 
Avindows  open,  and  weighed  at  intervals  on  the  dates  given 
in  the  table. 

In  all  cases  the  pulps  were  exposed  to  the  air  standing 
on  their  edges  so  as  to  present  as  large  a  drying  surface  as 
possible. 

On  the  6th  and  7th  November  the  pulps  were  exposed 
for  24  hours  in  a  warm  room  with  much  moisture  present 
and  on  the  Sth  November  all  the  samples  were  made  bone- 
dry.  Their  weights  were  ascertained  and  the  samples  were 
again  exposed  to  atmospheric  influence  in  the  ordinarj' 
temperature  of  a  room  for  three  weeks. 

With  only  four  days'  exposure  (after  beiug  made  hone- 
drj-)  to  the  ordinary  temperature  of  a  room  in  the  month 
of  November  almost  all  the  pulps  had  absorbed  the 
maximum  amount  of  atmospheric  moisture  they  are 
capable  of  taking  up,  under  normal  conditions,  from  tho 
air  of  a  room,  the  temperature  of  which  varies  from  38^ 
during  the  night  to  60^  during  the  day,  and  generally  the 
the  result  of  the  investigation  goes  to  show  that,  with  the 
exception  of  the  mechanical  wood  pulp,  which  absorbed 
from  10 '03  per  cent,  to  11  "58  per  cent,  of  moisture,  nearly 
all  the  other  pulps  absorbed  less  than  10  per  cent.  From 
this  it  is  evident  that  for  sulphite,  sulphate,  and  soda  wood 
pulps,  and  also  for  straw  pulps,  atmospheric  moisture  may 
fairly  be  reckoned  at  10  per  cent.,  which  is  a  limit  over, 
jather  than  under,  what  they  may  be  expected  to  absorb. 


It  is  usual  for  the  paper  manufacturers  of  this  country 
to  receive  from  the  pulp-makers  abroad  wood  pulps  con- 
taining from  50  per  cent,  to  60  per  cent,  of  total  moisture, 
and  the  custom  of  the  trade  is  to  base  the  price  on  what  is 
known  as  "  50  per  cent,  air-dried  pulp."  The  amount  of 
moisture  air-dried  pulp  is  further  assumed  to  contain  varies 
from  10  per  cent,  to  12  per  cent.,  depending  on  the  term? 
arranged  between  buyer  and  seller,  but  this  matter  often 
gives  rise  to  much  difference  of  opinion  and  is  the  source 
of  a  good  deal  of  misunderstanding.  Would  it  not  be 
more  accurate,  much  more  satisfactory,  and  be  less  liable 
to  dispute  if  the  price  of  all  pulps  was  based  on  the 
absolutely  dry  substance  ?  If  such  a  basis  as  this  was 
adopted  it  appears  to  us  that  all  possible  differences  of 
opinion  would  vanish ;  assuming,  of  course,  that  the  sample 
selected  for  the  moisture  estimation  was  a  true  and  genuine 
representative  of  the  bulk  as  received  by  the  paper 
manufacturer. 

Take  one  example :  Suppose  20Z.  per  ton  was  the  price 
agreed  upon  for  absolutehj  dry  pulp,  and  that  the  latter, 
after  careful  sampling  and  estimating  the  moisture,  was 
found  to  contain  : — 


Dry  pulp . 
Moisture  , 


Per  Cent. 
..      40 
,.      60 


100 

By  simple  rule  of  three  the  price  would  come  out  at  8/. 
per  ton.  At  present  the  sj'Stem  adopted  is  (as  those 
engaged  in  the  industry'  are  well  aware)  much  more  com- 
plicated. One  example  will  make  this  apparent.  If  the 
price  arranged  for  pulp,  containing  50  per  cent,  of  air-dried 
palp,  is,  say,  lOZ.  per  ton,  and  if  it  is  further  agreed  that  air- 
dried  pulp  shall  be  assumed  to  contain  10  per  cent,  of 
moisture,  we  have  the  following  calculations  to  make,  after 
ascertaining  the  total  moisture,  thus  : — 

Per  Cent. 

Dry  pulp  (as  above)  40 

Moisture 60 

100 

Assuming  air-dried  pulp  contains  10  per  cent,  moisture, 
the  above  result  is  expressed  as  under  : — 

Per  Cent. 

Air-rtrierl  pulp  44"44 

Moisture 55'56 

100 -00 

The  price  fixed  was  lOZ.  per  ton  for  50  per  cent,  air- 
dried,  and  as  the  analysis  shows  only  44*44  per  cent.,  the 
price  is  proportionately  less,  or  8Z.  lis.  Id.  per  ton. 

You  will  observe  on  the  table  on  which  our  results  are 
recorded,  that  we  took  the  readings  on  a  dry  and  wet  bulb 
hygrometer,  the  former,  i.e.  the  dry  bulb  thermometer, gives 
the  temperature  of  the  air ;  the  other  gives  a  reading  several 
degrees  below  the  air  temperature,  but  when  air  is  saturated 
the  readings  are  alike. 

The  dew  point  was  obtained  from  Glaiser's  formula. 

As  the  sampling  of  the  pulp  to  get  a  genuine  specimen 
of  what  accurately  represents  the  bulk  lying  at  the  mills 
of  the  paper  manufacturer,  is  a  somewhat  difficult  matter, 
and  as  inaccurate  results  are  very  likelj"  to  result  if  the 
pieces  selected  for  moisture  estimation  are  much  handled 
or  exposed  even  for  a  short  time  to  atmospheric  influences, 
we  have  now  adopted  the  s^-stem  of  taking  large  samples, 
placing  them,  immediately  they  are  removed  from  the  bales 
and  without  tearinsx  up  to  small  pieces,  in  a  tared  copper 
cylinder,  which  is  closed  with  an  air-tight  lid.  On  reaching 
the  laboratory  the  gross  weight  of  the  cylinder  is  accurately 
taken,  and  the  entire  sample  is  dried  in  a  large  water-oven 
constructed  for  the  purpose. 

Lately,  the  disputes  that  have  arisen  in  regard  to  the 
moisture  allowance  in  air-dried  pulp  have  caused  the 
Norwegian  and  Swedish  Cellulose  Pulp  Association  to  fix 
upon  12  per  cent.,  that  is,  that  100  kilos,  of  air-dry  cellulose 
shall  contain  88  kilos,  absolutely  dr}'  pulp  and  12  kilos. 
Avater  (see  Chem.   Tr.  J.,  22nd*  July  1893,51).     May  we 
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not  rather  look  forward  to  tha  time  when,  as  we  indicated 
before,  the  pulp  miikir  will  fix  a  price  baced  on  the  dry 
cellulose  present. 

DiSCCSSION. 

]\rr.  G.  T.  Rkii.uv  pointed  out  that  the  amount  of  atmo- 
spheric moisture  varied  from  ilay  to  day,  and  asked  what 
was  the  limit  of  variation  in  the  absorbing  power  of  the 
pulp. 

Dr.  J.  B.  Readmax  :   At  the  most  2  per  cent. 

Mr.  R.  InviNE  cited  an  instance  in  his  own  experience 
of  a  large  cargo  of  rags  which  liad  been  damaged  by  sea- 
water.  He  found,  on  testing  them,  that  they  contained 
10  to  11  per  cent,  of  moisture.  He  at  first  had  assumed 
that  this  moisture  was  alone  due  to  the  sea-water  acci- 
dentally introduced  during  the  voyage.  The  question  had 
become  a  serious  one,  as  the  paper-maker  had  concluded  to 
deduct  10  per  cent,  from  the  price  of  the  rags.  In  blank 
experiments,  however,  conducted  on  rags  which  had  not 
been  subjected  to  the  damaging  action  of  sea-water,  he 
was  surprised  to  rind  that  tlie  moisture  differed  by  only 
half  a  per  cent,  from  that  in  the  damaged  samples. 

Mr.  W.  IvisoN  Macadam  said  he  had  lately  experimented 
on  tweeds,  both  pure  and  with  cotton  present,  and  he  had 
found  the  average  proportion  of  water  absorbed  bj-  these 
fibres  to  be  from  8  to  13  per  cent.  In  both  classes  of 
tweeds  there  was  the  usual  oil  present. 

Mr.  Irvixe  remarked  that  a  coating  of  oil  had  therefore 
apparently  no  effect  on  the  amount  of  moisture  absorbed. 

The  CiiAiKMAX  considered  that  in  estimating  the  amount 
of  moisture,  the  absolutely  dry  material  should  be  taken  as 
the  standard. 

Dr.  J.  B.  Readmax,  in  reply,  emphasised  the  necessity  of 
promptly  securing  samples.  In  an  instance  within  his 
knowledge,  the  material  had  lost  0"2  per  cent,  after  being 
exposed  for  15  minutes  to  the  air  of  an  ordinary  room. 
0"2  per  cent,  was  too  large  an  amount  to  neglect  in  cargoes 
of  .500  to  1,000  tons.  Every  precaution  ought  to  be  taken  in 
order  to  obtain  a  large  representative  sample,  and  no  time 
should  be  lost  in  securing  it  in  a  hermetically-sealed  vessel 
such  as  that  which  he  exhibited. 


MANUFACTURE  OF  0IL-GA8. 

BY   JOHX    LAING,    F.I.C.,  ETC. 

There  are  three  convenient  methods  by  which  mineral  oil 
can  be  readily  decomposed,  viz.,  by  repeated  distillation  into 
self — by  radiant  heat — and  by  distilling  under  pressure. 
In  the  system  which  I  now  bring  before  your  notice  for  the 
manufacture  of  oil-gas,  I  employ  a  combination  of  these 
three  methods  working  in  harmony  together.  Mineral  oil- 
gas  making  is  nothing  more  than  the  "  cracking  "  operation 
carried  on  to  extreme.  The  apparatus  consists  of  an  oil 
still  charged  with  a  quantity  of  oil  consistent  with  the 
number  of  cubic  feet  of  gas  it  is  desired  to  be  made.  This 
oil  is  vaporised  by  heat  either  direct  from  a  furnace  for 
itself,  or  by  nsing  the  surplus  heat  from  coal  retorts,  where 
they  are  in  use.  The  oil  vapours,  as  they  leave  the  still, 
pass  into  a  condenser  so  arranged  that  the  more  condensible 
portion  on  being  liqitefied  returns  immediately  to  the  still 
for  re-distillatirm  and  condensation ;  the  liohter  portion 
passes  over  and  down  into  a  superheater,  and  then, 
comino-  into  close  ccmtact  with  the  radiant  heat  found 
there,  Ts  further  decomposed  and  rendered  into  permanent 
gas  of  very  high  illuminating  value.  The  back  pressure 
on  the  still,  from  the  gas-holders,  raises  the  boiling  point 
of  the  oil  in  the  still,  and  thus  assists  in  its  decomposition. 


Between  the  still  and  the  condenser  I  place  an  arrange- 
ment which  acts  as  a  water  trap,  so  that  should  any  water 
liappen  to  get  into  the  still  with  the  oil  it  will  be  removed 
without  any  troub/e  or  fear  of  accident.  If  this  water  trap 
was  not  employed,  then  the  steam  from  the  still  would 
coiidcnse  in  the  condenser  overhead,  and  this  water, 
returning  to  the  still  (which  is  now  at  a  higher  tempera- 
ture), would  suddenly  burst  into  steam,  and  might  prove 
dangerou-;. 

This  trap  catches  all  the  condensed  material  from  the 
condenser,  and  should  water  be  present  it  will  fall  to  the 
bottom  because  it  is  heavier  than  oil ;  the  overflow  of  oil 
from  the  surface  returns  to  the  still  jjcrfectly  free  from 
water,  and  during  the  remainder  of  the  distillation  there  is 
no  possibility  of  further  trouble  or  anxiety  on  account  of 
water  in  the  still.  This  trap  is  fitted  with  a  cock  at  bottom, 
and  when  you  turn  it  on  and  find  oil,  you  may  rest  assured 
that  no  water  is  present  to  be  dealt  with.  Sometimes  it 
happens  that  water  is  present  in  the  oil  tanks  from  which 
the  oil  is  barrelled,  and  if  the  tank  is  well  run  down  some 
water  may  have  got  into  the  barrels  along  with  the  oil 
unperceived.  In  this  way  water  may  find  its  way  into  a 
still  when  being  charged  from  the  barrels  or  tank,  but  with 
the  arrangement  I  have  here  mentioned  no  harm  can  result 
from  its  presence. 

In  the  form  of  supftrheater  I  am  using  at  present  I  have 
a  nnmber  of  discs  with  holes  punched  through  one  half  of 
its  surface,  and  the  edges  of  the  discs  are  vandyked  or 
nicked.  These  discs  are  fitted  on  to  an  iron  rod  at  regular 
intervals  from  each  other;  the  end  disc  has  its  holes  down- 
wards, the  next  one  has  its  holes  upwards,  and  so  on  to 
the  end,  thus  giving  the  gas  a  zig-zag  travel,  and  making 
it  come  in  closer  contact  with  the  radiant  heat  in  the 
superheater.  My  reason  for  giving  the  gas  this  zig-zag 
trp.vel  is  to  ensure  a  unifoim  quality  of  gas  being  made. 
If  yon  merely  pass  the  gas  through  an  empty  superheater 
direct,  then  that  portion  of  it  which  is  nearest  the  sides  of 
the  vessel  is  decomposed  the  most ;  the  central  portion  is 
of  a  heavier  nature,  and  I  am  strongly  of  opinion  that  this 
mechanical  mixture  of  the  molecules  (if  I  may  use  such  an 
expression)  is  one  great  cause  whj'  some  makes  of  oil-gas 
smoke  so  badly  on  being  consumed  in  the  burners.  If  the 
hydrocarbon  molecules  are  of  a  uniform  character,  then 
you  will  have  a  gas  which  will  give  satisfactory  results  on 
being  consumed.  I  am  quite  aware  that  a  proper  size  of 
burner  should  be  employed  for  consuming  very  rich  gases, 
but  what  I  mean  to  convey  is  that  using  two  makes  of 
oil-gas,  and  consuming  them  side  by  side  under  the  same 
conditions  in  every  respect  as  to  burners,  pressure,  &c., 
you  will  find  that  the  gas  which  has  been  the  result  of 
uniform  decomposition  will  give  more  satisfactory  results 
than  the  gas  which  is  not  so  uniform  in  its  composition, 
and  being  more  a  mechanical  mixture  of  its  component 
paits  than  a  chemical  one.  Oil-gas  of  uniform  composition 
blends  immediately  with  coal-gas,  and  I  believe  has  no 
tendency  to  layering  in  large  holders,  and  accordingly  you 
should  have  no  variation  of  illuminating  value  from 
different  heights  of  the  gas-holder.  Some  people  seem  to 
think  that  oil-gas  does  not  store  well,  and  that  it  loses  a 
deal  of  its  illuminating  power  if  it  has  to  travel  far.  Now 
this  is  quite  a  misconception,  for  really  the  fact  is  that  if 
oil-gas  is  properly  made  it  will  store  better,  and  travel 
better,  and  stand  cold  better  than  coal-gas  will,  for  coal-gas 
depends  more  on  condensible  vapours  for  its  illiuninating 
power  than  oil-gas  does. 

The  lower  temperature  at  which  you  can  make  permanent 
oil-gas  the  better  results  you  obtain.  You  get  a  higher 
illuminating  gas,  less  deposit  of  carbon,  and  you  get  a 
larger  quantity  of  gas  from  your  oil  than  if  you  are 
decomposing  your  oils  at  higher  temperatures. 

By  my  process,  all  the  dirt  is  left  in  the  still,  and  in  time 
produces  a  pitch  of  first-class  quality  ;  this  pitch  being 
liquid  whilst  hot,  is  readily  run  from  the  still  by  an 
arrangement  provided  for  that  purpose,  and  leaves  behind 
practically  a  clean  still  ready  for  the  next  charge.  Before 
running  down  the  still  bottom  it  should  be  sampled  first, 
and  if  the  condition  is  too  soft  when  cold,  that  indicates 
that  you  can  yet  take  more  oil  from  it,  and  by  lea\'ing  it 
longer  under  heat  you  will  obtain  all  the  more  gas  and  a 
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better  pitch.  If  for  any  reason  you  prefer  to  have  coke  to 
pitch  then  just  caiTy  on  the  distillation  to  dryness,  and  coke 
■will  be  the  residue  instead  of  pitch.  The  samples  which  I 
now  send  round  are  pitch  and  coke  from  the  same  oil.  The 
coke  is  merely  the  result  of  continued  distilling  heat  on  the 


pitch.  The  best  prices  for  this  coke  range  to  about  21s. 
per  ton.  This  pitch  has  been  valued  about  37s.  per  ton, 
and  had  it  been  taken  off  a  little  later  from  the  still,  and 
accordingly  been  harder,  its  price  would  have  been  higher 
by  a  few  shillings  per  ton. 


It  takes  a  higher  temperature  to  produce  coke,  aud  I 
prefer  to  work  to  pitch  for  several  reasons,  viz.  : — 

1.  It  is  not  so  hurtful  to  the  plant. 

2.  If  you  are  using  a  furnace  instead  of  surplus  heat 
from  coal  retorts,  then  it  takes  less  fuel,  and  thus  is  cheaper 
to  make. 

3.  It  saves  a  deal  of  cleaning  of  stills. 

4.  It  can  be  stored  anywhere  and  for  any  length  of  time 
without  deterioration. 

'i.  It  is  of  higher  commercial  value. 

If  you  take  a  red-hot  still  and  trickle  in  slowly,  say  one 
gallon  of  oil,  and  allow  the  vapours  to  escape  through  a 
sealed  condenser  of  three  inches  water,  you  will  have  a 
larger  amount  of  coke  formed  than  if  you  distilled  down  the 
same  quantity  of  oil  from  a  charged  still  with  oil  under  the 
same  conditions.  You  will  thus  see  that  the  quantity  of 
pitch  obtained  by  my  method  of  oil-gas  manufacture  is  less 
in  proportion  to  the  amount  of  coke  formed  by  other  high 
temperature  processes.  Coke  is  a  worse  conductor  of  heat 
than  pitch  is  by  a  long  degree.  It  is  no  uncommon  thing 
to  see  a  still  bottom  bright  red-hot  with  a  laver  of  coke  at 


the  bottom  and   several  inches  of  pitch  on  its  upper  surface, 
and  yet  the  pitch  wan  not  strongly  giving  off  vapours. 

I  may  here  mention  that  I  have  arranged  a  special  pitch 
cock  which  will  save  a  deal  of  trouble  by  its  being  easily 
kept  free  from  plugging  up.  In  the  ordinary  cocks  at 
present  in  use,  the  box  or  hole  in  the  plug  of  the  cock  often 
retains  some  of  the  pitch,  and  as  it  cannot  escape  when  the 
barrel  is  turned  off,  it  remains  and  hardens  there,  and,  before 
another  run  down  can  be  made,  time  must  be  allowed  for 
the  hot  pitch  behind  the  cock  to  melt  out  1he  plug  in  the 
cock-barrel.  This  is  sometimes  rather  difficult  to  get  over, 
and  a  steam  jet  has  to  play  on  it  for  sometime  before  it 
will  clear.  To  get  over  all  this  I  got  a  cock  specially  made 
with  a  "  pap  "  cast  on  the  one  side  of  it ;  a  hole  was  bored 
through  this  into  the  plug  box,  so  that  when  the  plug  was 
turned  olfa  hot  wire  can  easily  be  passed  into  the  hole  and 
all  the  pitch  cleared  out.  A  screw  plug  fits  into  this  hole. 
It  might,  perhaps,  even  be  further  improved  by  having  a 
"  pap  "  cast  on  both  sides  and  a  hole  in  it  so  that  a  hot  wire 
could  pass  right  through  and  through,  and  thus  clear  the 
cock  with  the  greatest   ease.      This  method  is  extremely 
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simple  and  most  effective,  and  far  better  than  the  present 
system  of  runnin";  a  red-hot  rod  up  tlie  pi])e  in  liim  witli  the 
coek  and  melting  otit  the  pluij.  Sometimes  tlie  ol)struction 
gives  way  with  a  hiiist,  and  there  is  yreat  danjier  of  the 
person  so  operalinfr  beiii;,'  seriously  sealded  with  the  hot 
pitch  from  behind  ceminjr  quicker  than  he  can  ;ret  the  rod 
removed. 

In  other  processes  for  oil-gas  making  the  oil  is  injected 
or  run  in  a  stream  into  the  heated  retorts  or  stills;  in  this 
way  the  od  is  at  once  flashed  into  vapour.  What  has  been 
rendered  ijernianeiit  goes  to  the  holders,  and  what 
condenses  again  info  oil  is  returned  to  the  still.  l{y  this 
method  you  obtain  an  immediate  deposit  of  coke  which 
goes  on  increasing  in  thickness  as  long  as  the  feed 
continues  to  supply  the  cil.  As  this  cokc-depo-:it  increases 
you  must  have  more  heat  to  enter  your  still  so  as  to 
vaporise  your  oil,  and  I  rather  fear  that  this  coke  acting  as 
a  foreign  body  in  the  still  will  soon  set  up  inflammation 
and  burn  it  through.  •  Hy  my  method  1  never  require  a 
higher  temperature  than  a  very  little  over  the  di-tilliug 
point  of  the  oil  in  use. 

If  you  prefer  to  use  a  large  size  still  then  you  may  work 
on  a  lai'ge  body  of  oil  and  distil  down  as  many  inches  as 
you  require,  then  draw  off  the  heat  by  opening  the 
damper  to  the  chimney,  and  leave  the  still  and  its  contents 
as  it  is  till  next  making  time.  Nothing  leaves  the  still  but 
vapours,  the  condensible  portion  of  which  continuously 
washes  down  the  condenser  coil  and  other  pipes  connected 
to  the  still,  and  keeps  them  clean  and  free  from  deposit, 
all  the  dirt  remains  in  the  still,  and  according  as  the  oil 
^■ou  use  is  crude  or  partly  refined  so  you  have  a  greater  or 
less  amount  of  pitch  formed  in  the  still.  At  present  I 
prefer  to  use  the  "840  or  -86.5  unwashed  home  oils,  as  the 
gas  made  from  it  requires  no  lime  or  other  purifying 
treatment.  If  you  use  an  oil  too  near  the  crude  state  you 
■would  he  the  better  to  pass  the  gas  made  through  the 
purifiers  to  remove  all  traces  of  sulphur  and  ammoniacal 
compounds  which  are  apt  to  be  present  at  that  stage. 

Where  oil-gas  is  being  consumed,  it  should  be  burnt  in  a 
smaller  size  burner  than  that  used  for  ordinary  Ioav  power 
coal  gas,  you  should  have  a  burner  which  will  just  prevent 
smoking;  if  you  use  burners  much  below  this  point  you 
get  a  very  much  poorer  light,  owing  to  the  cooling  of  the 
flame. 

I  understand  it  has  been  shown  that  a  Bray  Xo.  0, 
showing  nO  candles  for  a  cubic  feet  burnt  and  giving  a 
good  smokeless  flame,  if  the  same  gas,  under  the  same  con- 
ditions, was  burnt  in  a  Xo.  000  burner,  it  would  show  a  loss 
of  3.5  candles  for  the  same  amount  of  gas  consumed. 

I  find  a  burner  passing  1  j  foot  per  hour  will  answer  very 
well  for  general  requirements.  By  my  arrangement  large 
or  small  works  are  equally  served  and  no  dujdicating  of 
plant  is  necessary  for  large  works  ;  you  only  require  to  have 
a  larger  or  smaller  still  and  condenser  in  proportion  con- 
sistent with  the  amount  of  gas  required.  Any  kind  or 
quality  of  oil  can  be  employed  with  absolute  confidence. 
Xo  skilled  labour  is  required.  Keeping  up  a  distilling 
temperature  is  all  that  is  necessary  to  give  special  attention 
10.  The  cost  of  the  plant  is  not  great.  1  would  venture 
to  say  that  a  plant  capable  of  yielding  20,000  cubic  feet  of 
oil-gas  for  24  hours  should  cost  within  100/.,  and  such  a 
plant  could  be  fitted  up  on  a  ground  space  of  not  more  than 
8  feet  square. 

There  is  nothing  to  go  out  of  order,  there  being  no 
mechanical  parts  requiring  attention.  The  /whole  thing 
works  automatically. 

The  attendant  never  requires  to  soil  his  person  or  dress 
as  in  a  coal-gasworks,  and  the  atmosphere  is  not  polluted 
with  offensive  smells  from  lime-purifiers,  &c.  By  arranging 
a  "T''  piece  outlet  on  the  stdl,  provided  with  cocks  at  A  and 
B,  you  can  have  a  very  usefrd  combination  of  still  suitable 
for  gas-making  and  oil-refining  combined.  Suppose  you 
have  an  oil  which  contains  some  light  material  you  do  not 
■wish  to  retain,  you  can  readily  convert  that  portion  of  it 
into  ilUiminating  gas  in  the  manner  described,  then  by 
shutting  off  the  cock  at  A  and  opening  B  you  can  convey 
the  remaining  vapours  of  the  heavier  remaining  oil  to  an 
ordinary  worm  condenser  and  there  run  them  off  in  the 
usual  -^vnv  into  receiving  tanks,  at  the  same  time  shutting 


off  the  heat  going  to  the  superheater  as  it  woulH  not  be 
required.  Should  such  a  combination  be  desired,  it  would 
he  well  to  have  provision  made  for  a  furnace  to  assist  the 
surplus  heat  from  the  coal  reU)rts  (if  such  heat  is  being 
utilised)  because  a  smarter  heat  is  better  for  di>tilling  oil 
han  for  gas-nuiking  for  the  n-ason  that  if  your  oil-vapours 
are  kept  too  long  in  the  still  in  contact  with  the  radiant 
heat  found  there,  you  will  have  your  viscosity  greatly 
ruined,  and  an  oil  of  lighter  specific  gravity  the  result. 
The  smarter  heat  quickly  vaporises  the  oil  and  accordingly 
the  vapours  arc  less  time  under  heat  in  the  still.  The 
lower  temperature  at  which  )ou  distil  mineral  oils  will 
yield  you  the  heaviest  qualities  and  the  greatest  viscosity 
obtainable  from  such  oils.  As  t(j  the  cost  of  produc'ion  of 
oil-gas,  I  would  just  say  that  if  you  are  using  the  surplus 
heat  from  coal  retorts  alone  for  your  oil-gas  plant,  then 
the  cost  of  the  oil-gas  is  practically  the  cost  of  the  oil  you 
are  using.  It  is  not  my  intention  here  to  enter  upon  the 
subject  of  advantages  claimed  for  oil-gas ;  they  are  well- 
known  and  generally  accepted. 

It  maj-  be  stated  generally  that  one  gallon  of  mineral  oil 
will  yield,  off  or  on,  about  100  c.  ft.  of  oil-gas  with  an 
enriching  power  of  not  less  than  90  candles,  if  properly 
made. 

Suppose  you  are  using  a  poor  splint  coal  yielding  an 
18  candle-gas,  then  by  using  five  parts  of  this  to  one  part 
of  oil-gas,  you  would  obtain  a  gas  ot  30  candle-power.  It 
is  a  very  simple  matter  to  arrange  for  a  gas  of  almost  any 
candle-power,  i)y  merely  adding  a  greater  or  less  proportion 
of  oil-gas  to  your  poor  coal-gas.  Oil-gas  can  be  burnt  by 
itself  with  great  acceptance,  provided  you  use  suitable 
burners. 

In  conclusion,  I  would  strongly  recommend  that  all  gas 
companies  should  have  an  oil-gas  plant  in  reserve,  at  least 
if  not  in  actual  use,  for  should  they  run  short  of  coal, 
through  miners'  strikes  or  other  causes,  they  can  yet 
prevei.t,  in  a  great  measure,  having  their  towns  left  in  total 
darkness  by  the  timely  use  of  their  oil-gas  plant.  The 
space  required  for  storing  an  enormous  quantity  of  oil-gas, 
in  a  latent  stage,  is  not  very  great. 

Note. — Some  gas  managers  prefer  to  use  a  proportion 
of  shale  mixed  v.ith  their  coa!  in  the  retorts  so  as  to 
get  the  benefit  of  the  high  illuminating  power  from  the 
oil-gas  made  from  the  shale.  Judging  from  my  experience 
with  oils,  I  would  be  inclined  to  say  that  they  do  not  get 
the  full  value  of  this  shale  oil  as  an  enriching  agent,  for  a 
large  quantity  of  its  vapors  will  not  have  been  rendered 
permanent,  and  I  think  they  will  find  considerable 
quantities  of  oil  condensed  into  the  "  drips  "  or  "  siphons  " 
or  run  away  with  the  tar. 


P.S. — Since  reading  the  above  paper  I  have  made  an 
alteration  in  my  apparatus,  by  interposing  a  tank  between 
the  return  pipe  from  the  coil-condenser  and  the  superheater, 
in  order  to  trap  any  excess  of  condensible  vapours  which, 
from  some  cause,  should  pass  over  from  the  coil-condenser. 
Any  oil  in  this  tank  finds  its  way  back  to  the  still  again  by 
a  pipe  connected  by  a  siphon-bend  near  the  bottom  of  the 
tank,  and  opening  into  the  still.  The  siphon-bend  remains 
full  of  oil,  and  acts  as  a  seal  to  the  vapours  from  the  still 
escaping  hy  that  opening  into  the  still.  Some  oils  have  a 
tendency  to  froth  or  boil  over,  but  with  this  arrangement 
any  oil  which  should  at  any  time  get  over  from  the 
condenser  -would  immediately  return  to  the  still.  Xear  the 
top  of  this  tank  is  au  offset  pipe,  which  connects  with  the 
superheater,  so  that  gases  only  are  passed  through  the 
superheater,  and  in  this  way  a  regular  and  decomposing 
temperature  is  maintained  on  the  superheater  and  risk  of  oil 
getting  into  the  equaliser  avoided. 

Discussion. 

Mr.  RoBT.  Irvine  said  this  process,  as  he  understood  it, 
appeared  to  be  one  which  consisted  essentiallj-  of  distilling 
the  lighter  oils  (from  mixed  hght  and  heavy  ods)  and 
carrying  the  vapour  in  a  mechanical  condition  to  the  super- 
heater, where  it  was  broken  up.  Did  he  understand 
ilr.  Laing  to  claim  that  as  the  speciality  in  the  apparatus 
he  had  described  ? 
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Mr.  W.  Itiso?«  Macada3i  thought  that  the  apparatus  was 

unnecessarily  complex,  and  would  not  yield  as  good  results 
on  the  manufacturing  scale  as  Mr.  Laing  suggested. 
Although  results,  deduced  from  experiments  on  the  small 
scale,  showed  that  100  cubic  feet  of  gas  had  been  obtained 
from  one  irallon  of  oil,  yet  he  thought  Mr.  Laing  need  not 
expect  a  greater  output  than  from  80  to  85  cubic  feet  when 
working  on  the  manufacturing  scale.  Had  he  understood 
Mr.  Laing  to  have  obtained  90  candle  power  from  his  oil- 
gas  taken  by  itself  ?  From  a  series  of  experiments  with 
oil-gases  burned  from  a  Xo.  3  Bray  burner,  he  (the  speaker) 
could  only  obtain  11 '786  candle  power  per  cubic  foot  of 
oil-gas,  or  practically  .59  candle  power  for  live  cubic  feet. 
When  the  oil-gas,  however,  was  mixed  with  splint  gas  the 
light  was  made  equal  to  96|  candle  power.  These  results 
were  due  to  the  richness  in  carbon  of  the  oil-gas.  When 
the  heating  power  of  the  splint  gas  was  exerted  on  the 
carbon  of  the  oil-gas  a  double  value  was  obtained,  viz.,  the 
heating  power  of  the  splint  gas  and  the  value  of  the  carbon 
in  the  oil-gas.  Mr.  Laing  would  find  the  advantage  of 
using  a  lime  purifier,  if  for  no  other  reason  than  to  secure 
thorough  mixing.  The  introduction  of  the  oil  through  the 
ascension  pipe  would  probably  prevent  stoppages,  but,  he 
asked,  had  any  stoppages  occurred  with  this  apparatus  ? 

Dr.  J.  B.  Eeadman  asked  whether  Mr.  Laing  had  in  his 
experiments  been  troubled  with  coke  in  the  superheater, 
and  what,  if  he  was  so  troubled,  were  the  means  of 
removing  it  ? 

ZMr.  Lalng  said  there  was  no  such  trouble  as  Dr.  Eead- 
iiian  suggested  in  the  superheater.  All  the  dirt  remained 
in  the  still  itself. 

The  Chairman  :  Bat  is  there  no  coke  in  the  superheater  ? 

Mr.  Laixg  :  Practically  none.  Continuing,  he  said  all 
his  experience  was  so  far  purely  experimental.  The 
amount  of  carbon  deposited  by  lighter  vapours,  which  alone 
passed  into  the  superheater,  was  insignificant  as  compared 
with  the  carbon  deposited  on  directly  treating  the  mixed 
light  and  heavy  vapours.  The  lighter  vapours  naturally 
came  in  contact  with  radiant  heat  on  the  upper  part  of  the 
still,  and  so  were  rendered  permanent,  and  thus  a  certain 
amount  of  permanent  gas  was  formed  in  the  stiU  itself. 

Mr.  Ievlnk  thought  that  Mr.  Laing  had  missed  the  gist 
of  his  question  and  remarks.  His  point  was  this:  AP^as 
there  any  real  difference  in  the  process  just  described  from 
that  at  present  in  use  for  gas-making  by  Pintsch  and  others, 
where  low-gi-avity  mineral  oils  were  slowly  trickled  into  a 
red-hot  retort  ? 

A  small  experimental  apparatus  was  in  use  in  connection 
with  the  Xorthern  Lights  at  Granton,  and  there  light  oil 
was  trickled  into  the  retort,  which,  in  that  case,  simply 
stood  in  place  of  Mr.  Laing's  superheater.  What,  he 
asked,  was  the  real  or  essential  difference  between  that 
and  Mr.  Laing's  process  ? 

;Mr.  Lai>"g  explained  that  oil,  on  being  trickled  into  a 
red-hot  still,  was  immediately  flashed  into  vapour,  while 
a  considerably  greater  deposit  of  coke  was  formed  than 
if  the  vapours  were  gently  distilled  off. 

Mr.  Irvixe  asked  if  the  same  result  was  not  obtained  by 
trickUng  a  light  oil  into  the  cooler  part  of  the  superheater 
as  by  meaus  of  the  elaborate  and  costly  plant  just  described. 
It  seemed  to  him  that  Mr.  Laing  only  distilled  off  from  an 
oil,  containing  light  and  heavy  ciils,  the  lighter  portions, 
and  passed  these,  in  a  state  of  vapour,  through  the  super- 
heater. The  same  result  would  be  obtained  by  using  the 
lighter  oils  alone  and  doing  awaj-  with  the  complication  of 
making  the  process  of  gas-manufacture  a  two-fold  one — 
refining  heavy  oils  and  making  gas. 

Mr.  Laixg  replied  that  where  a  red-hot  still  was  used. 
a  much  higher  temperature  was  required  to  decompose  the 
oils  Ihau  in  his  process,  because  of  the  deposit  of  coke 
upon  the  still.  In  his  process,  only  the  lighter  portion  of 
the  oil  vapours  was  passed  into  the  superheater,  and 
therefore  less  heat  was  required  for  their  decomposition. 

Mr.  Irvixe  :  Bat  why  use  the  heavy  oil  at  all  ? 

The  Chairmax:   Why  not  buy  lighter  oil  ? 


Mr.  Laixg  said  he  was  using  8  •  40  oil  at  present,  bnt 
could  use  oU  of  any  gravity. 

Mr.  Irvixe  said  he  saw  the  advantage  of  passing  the 
vapours  of  the  light  oil  through  the  superheater,  because, 
in  that  waj',  much  less  carbon  would  be  separated.  But 
still  he  came  back  to  the  question  with  which  he  started — 
Why  not  use  light  oil  to  begin  with  instead  of  thus  compli- 
cating a  simple  process  ? 

The  Chajrjiax  inquired  if  Mr.  Laing  was  using  crude 
oil  in  the  process  at  present. 

ilr.  Laixg  replied  that  one  could  either  use  crude  oil  or 
partly  refined  oil. 

The  Chatrmax  said :  That  did  not  answer  ^Mr.  Irvine's 
question — "  Why  not  buy  and  use  light  oil  ?  " 

Mr.  Laixg  said  whatever  oil  was  most  handy  could  be 
used  in  the  apparatus. 

The  Chairmax  asked,  if  light  oil  were  cheaper,  why  not 
use  it  at  once  in  the  superheater  ? 

Mr.  Laixg  explained  that  he  used  8*40  oil  at  present,  and 
went  on  to  say  that  his  object  was  to  have  as  little  heat  as 
possible  in  the  superheater,  to  make  gas  at  as  low  a 
temperature  as  was  possible.  If  a  mineral  oil  was  distilled 
frequently  into  itself,  it  broke  down.  That  back-distiUing 
always  helped  the  process  of  decomposition. 

The  Chairm.^-  :  By  taking  a  light  oil,  as  Mr.  Irvine 
suggests,  you  have  only  to  pass  it  into  your  superheater  at 
once. 

Mr.  Irvixe  :  You  cannot  simpjy  distil  oil  vapour  into  gas  ; 
it  must  first  be  in  a  state  of  vapour  when  it  leaves  the  still, 
and  as  such  reach  the  retort  or  superheater.  I  am  using 
the  term  superheater  in  the  same  sense  as  the  ordinary  gas- 
maker  speaks  of  his  retort. 

Mr.  Laixg  :  This  is  my  retort.  (Referring  to  diagram  of 
oil  still.) 

Mr.  Ikvixe  said  that  was  only  the  method  by  which  the 
light  oil  vapours  were  conveyed  to  the  retort.  The  still 
proper  had  nothing  at  all  to  do  with  the  process  of  gas- 
making. 

Mr.  Lai>-g  considered  that  the  still  had  much  to  do  with 
gas-making.  On  distilling  the  oil  for  a  length  of  time  into 
itself,  it  would  gradually  be  converted  into  gas  without  the 
help  of  a  superheater. 

Mr.  IE^^XE  admitted  that,  but  did  not  see  where  the  point 
of  advantage  in  Mr.  Laing's  method  was.  That  was  the 
question. 

Mr.  Lalxg  failed  to  see  wherein  he  had  not  answered  the 
question. 

Mr.  Beilby  inquired  how  much  of  the  oil  was  decom- 
posed or  cracked  in  the  pure  process  of  distillation.  What 
percentage  of  the  whole  was  really  permanent  gas  at  the 
retort  stage,  and  what  proportion  had  to  pass  on  and  become 
permanent  gas  at  a  subsequent  stage  ? 

The  Chairmax  :  Does  that  not  depend  on  the  kind  of 
oil  taken  in  ? 

Mr.  Laixg  :  Certainly;  not  only  on  the  oil,  but  on  the 
temperature  of  the  atmosphere  itself. 

The  Chairman"  :  But  can  you  give  us,  for  a  certain 
quality  of  oil — say  8 '40 — the  figures  ilr.  Beilby  speaks  of, 
approximately  at  least  ? 

]Mr.  Laixg  :  The  process  is  not  sufliciently  advanced  to 
enable  me  to  give  these  figures  yet. 

iMr.  Laing,  continuing,  said  a  good  deal  depended  upon 
the  condensing  power  in  the  upper  part  of  the  apparatus, 
for,  of  course,  with  high  condensmg  power,  less  of  the 
heavier  vapours  would  pass  on  to  the  superheater  for  further 
decomposition.  So  far  as  his  experiments  had  gone,  he 
had  found  no  difliculty  in  causing  the  ga^es  to  blend 
thoroughly.  He  had  never  experienced  such  stoppages  as 
had  been  suggested,  even  when  using  a  small  apparatus. 

The  Chairmax  had  understood  Mr.  Laing  to  say  that, 
when  a  number  of  oils  mixed  together  were  treated,  the 
product  was  not  so  good  as  when  a  unifoi-vi  oil  was  used. 
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Mr.  LaingshuI  he  had  not  referred  to  that.  What  he  had 
stated  wa8,  that  on  p.issiiifj  the  vapours  of  oil  directly 
through  a  red-liot  hi^li  t(_'m|)erature  superheater,  the  portion 
iifxt  tile  skill  of  flic  vessel  j,'i)t  more  deeoinposed  than  the 
other  jiortions.  Hut  if  all  tliu  vapours  came  in  contact 
with  the  raihant  heat  unifdinilij,  then  a  hetter  result  was 
ohtaineii.  It  was  not  his  intention  to  ur<;e  that  tliis  f^as 
should  he  burned  as  oil  pas  alone,  unless  that  was  founil  to 
he  absolutely  necessary.  There  was  no  satisfactory  burner 
for  consuming  oil-gas  alone.  About  CO  candle  power  was 
got  from  this  gas,  as  indicated  hy  the  photometer,  but  as  an 
enriching  agent  it  indicated,  without  difficulty,  as  high  as 
90  candles.  Little  or  no  c(>ke  appeared  in  the  superheater, 
but  that  would  be  better  tested  as  the  apparatus  Ijucamc 
further  advanced.  Coke  could  be  removed  from  the  still  by 
the  manhole  door. 

lie  could  not  agree  that  the  apparatus  was  intricate.  So 
far  as  lie  knew,  there  was  no  apparatus  employed  in  gas- 
making  simpler  or  in  any  degree  so  simple.  So  far  as  he 
had  yet  gone,  he  had  not  found  any  oil  condensing  in  the 
traps,  and  he  did  not  think  there  would  be,  provided  a 
proper  heat  was  kept  up  iu  the  superheater. 

The  Chairjl4^  said  the  subject  was  one  of  increasing 
importance,  but  he  doubted  whether  the  best  arrangement 
for  the  gasification  nf  oil  had  yet  been  introduced.  Coal- 
gas  compnuies  would  be  compelled,  by  the  competition  of 
the  electric  light,  to  adopt  some  form  of  oil-gas  plant,  in 
order  to  manufacture  this  gas,  which  formed  so  good  an 
illuminant  when  mixed  with  coal-gas. 
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Determination  of  the  Explosion  Temperatures  of  Com- 
bustible Mixtures  of  Gases.  V.  Meyer  and  A.  Miinch. 
Ber.  1893,  26,  2421. 

See  under  II.,  paye  1017. 


PATENTS. 

Improvements  in  Fillers.  V.  S.  Arnold,  Manchester,  and 
1j.  CresBwell,  Kccleshill,  Yorkshire.  Eng.  I'at.  18,392, 
October  14,  1892. 

Thk  filter  is  of  tlie  ordinary  cylindrical  form,  provided  with 
two  perforated  filtering  trays  resting  upon  rims  formed  on 
the  earthenware  jar.  The  trays  arc  slightly  conical  in 
form,  and  the  water  to  be  filtered  is  poured  itito  the  upper 
tray,  and  after  percolating  through  the  first  layer  it  is 
received  into  the  lower  tray,  b.ing  finally  <lelivered  into 
the  reservoir  below,  ready  for  drawing  off  at  the  tap. 

— K.  G.  C. 

Improvements  in  Apparatus  for  Producin;/  Fresh  Water 
from  Salt  Water.  A.  Normandy,  \'ictoria  Docks,  Essex. 
Eng.  Pat.  22,016,  December  1,  1892. 
This  is  an  apparatus  for  producing  fresh  from  salt  water 
by  a  system  of  multiple  evaporation.  Steam  is  produced 
from  salt  water  in  an  ordinary  boiler,  and  led  into  a  con- 
densing chamber  surrounded  by  cold  salt  water,  which  is 
evaporated  by  taking  up  heat  from  the  condensing  steam. 
The  vapour  from  this  chamber  is  treated  similarly  in  a 
second  vessel,  and  the  result  again  in  a  third ;  the  water 
vapour  from  the  last  operation  is  finally  condensed  in  an 
ordinary  condenser.  The  condensed  fluids  from  all  the 
chambers  are  run  together  under  certain  regulations,  and 
the  supply  of  salt  water  to  each  chamber  and  to  the  boiler 
is  regulated  by  means  of  floats,  which  are  governed  by  the 
effluent  condensed  water  from  each  casing ;  the  supply  to 
each  casing  being  regulated  by  the  water  issuing  from  the 
next  condensing  vessel. — B. 


Improvements  in  or  relating  to  Apparatus  for  Treating 
Solid,  Semi- Solid,  or  Liquid  Substances  with  Gases, 
J.J.Melville,  Xorthwich,  Cheshire.  Eng.  Pat.  22,157, 
December  3,  1892. 

The  object  of  the  present  invention  is  to  treat  solids,  semi- 
solids, and  liquids  with  gases  without  much  handling.  The 
apparatus  consists  of  an  annular  disc  or  trough  rotated  in 
any  convenient  manner  and  covered  by  a  fixed  annular 
hood,  arch-shaped  in  cross  section,  the  junctions  between 
the  hood  and  disc  being  effected  by  annular  lutes.  At  one 
radius  of  the  annulus  a  diaphragm  is  placed,  closing  the 
cross-sectional  area  between  the  hood  and  the  bed,  and  on 
one  side  of  the  diaphragm  a  suitable  device  for  feeding  on 
the  material  is  placed,  while  on  the  opposite  side  is  placed 
the  gas  inlet  pipe.  The  exits  are  so  arranged  that  the 
solids,  &c.  travel  in  the  opposite  directions  to  the  gases. 
Suitable  spreaders,  baffle-plates,  and  scrapers  are  arranged 
at  the  proper  points  to  assist  the  action  of  the  gas  on  the 
solids.  A  perforated  water-pipe  is  placed  just  above  the 
hood  to  prevent  the  latter  becoming  heated  during  the 
reacdons  between  the  gas  and  the  solids,  &c.  upon  the 
rotating  disc ;  drip  channels  are  fixed  on  each  side  of 
the  hood  to  catch  the  waste  water.  The  discharge  chutes 
deliver  into  barrels  or  other  suitable  containers,  and  are 
closed  by  plate  valves. — E.  G.  C. 


•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
8d.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Builcfings,  Chancery  Lane,  London,  AV.C. 


Improved  Apparatus  for  Raising  Liquids.     J.  Mactear, 
London.     Eng.  JPat.  22,176,  December  3,  1892. 

Thk  inventor  proposes  to  raise  liquid  by  injecting  air  in 
minute  bubbles  into  the  lower  part  of  a  column  of  the 
liquid  kept  in  free  communication  with  an  equal  column  of 
the  liquid  in  an  tmdisturbed  state.  The  gravity  of  the 
impregnated  column  of  liquid  being  thereby  reduced,  causes 
it  to  be  raised  by  the  greater  weight  of  the  liquid  in  the 
other  column,  which  is  freely  supplied  from  any  source. 
The  range  of  lift  is  claimed  to  be  further  increased  by  the 
removal  of  the  air  pressure  from  the  top  of  the  ascending 
column  by  means  of  aa  air-pump,  whereby  the  action  of 
gravity  of  the  descending  column  is  assisted. — B. 
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Improvements  in  Evaporating  Brine  and  other  Solutions. 

Sir  Lowthian  Bell,  Xortballerton,  Yorkshire.     VA\g.  Pat. 

23,297,  December  17,  1892. 
The  invention  Las  reference  to  improvements  in  the 
apparatus  described  in  Eng.  Pat.  17,564  of  1888.  Beneath 
the  brine  pan  a  chamber  is  formed,  which  is  deepened  at 
one  end  to  allow  of  the  introduction  of  waggons  containing 
heated  slag  from  a  blast-furnace.  Exhaust  steam  is 
introduced  at  a  suitable  point,  and  this  latter,  coming  into 
contact  with  the  slag,  becomes  heated,  and  acts  as  a 
medium  for  heating  the  bottom  of  the  brine  pan,  and 
thereby  promotes  the  e\aporation  of  the  liquid  contained 
therein.  The  brine  is  admitted  to  the  pan  at  the  far  end, 
and  the  sale  is  raked  out  in  the  usual  way. — E.  G.  C. 


furnace  or  heating  chamber,  and  they  are  each  provided 
with  cleaning  covers  at  the  ends,  whilst  longitudinal 
screw  conveyors  may  be  worked  through  all  or  through 
alternate  tubes  for  regulating  the  passage  of  the  liquid  and 
for  removing  deposit. — B. 


Improvements  in  Apparatus  for  Producing  Fresh  Water 
from  Salt  Waler.  A.  2sormandy,  Victoria  Docks,  Essex. 
Eng.  Pat.  23,821,  December  24,  1892. 
This  apparatus  is  constructed  on  the  double-effect 
evaporating  principle.  Steam  from  a  boiler  is  admitted 
into  an  evaporating  chamber  immersed  in  salt  water  con- 
tained in  a  surrounding  casing.  As  the  steam  condenses 
it  heats  the  salt  water,  the  vapour  arising  from  which  is 
led  into  a  second  evaporating  chamber,  where  it  acts  in  a 
similar  manner  on  the  salt  water  surrounding  that  chamber. 
The  vapour  arising  from  the  latter  is  led  into  a  condenser 
and  cooler,  whence  the  resulting  condensed  water  can  be 
withdrawn  for  drinking  purposes,  whilst  the  product  of 
condensation  from  the  previous  vessels  can  be  separately 
used  for  boiler  feeding  or  other  requirements.  There  are 
automatic  devices  for  regulating  the  supply  and  density,  of 
the  salt  water  in  the  various  vessels,  and  provision  for 
cleaning  the  surfaces  of  the  evaporating  chambers. — B. 


Improvements  in  Apparatus  for  Filtering  and  Purifjing 
or  Clarifying  Water.  J.  Y.  Johnson,  London.  From 
A.  Howatson,  Neuillj-,  France.  Eng.  Pat.  11,443, 
June  10,  1893. 

A  chambeH  of  suitable  dimensions  is  divided  by  two  or 
more  horizontal  partitions  or  platforms.  The  drawing 
annexed  to  the  specification  shows  two  such  partitions,  one 
about  midwaj'  and  the  other  near  the  bottom.  Each 
consists  of  a  grooved  cast-iron  plate,  upon  which  is  laid 
a  perforated  sheet  of  aluminium,  and  the  bottoms  of 
the  grooves  are  also  provided  with  numerous  holes,  an 
arrangement  which  enables  the  water  to  floA'  in  a  horizontal 
direction  under  the  perforated  sheet  supporting  the  filtering 
material.  On  the  top  of  the  chamber  is  an  arrangement  for 
mixing  the  water  to  be  filtered  with  a  suitable  quantity  of 
aluminium  sulphate  for  faciliiatiug  the  clarification  of  the 
water.  The  filtering  material  is  charcoal  powder  or  dust, 
or  crushed  or  broken  flint  or  other  pulverulent  insoluble 
material.  Above  the  upper  partition  is  an  agitator  formed 
by  two  arms  or  teeth  flattened  at  the  lower  extremity  and 
so  arranged  that  when  the  agitator  has  described  one  com- 
plete revolution,  the  whole  of  the  surface  of  the  material 
deposited  on  the  partition,  has  been  acted  upon.  The  object 
of  this  agitator  is  to  assist  in  cleansing  the  apparatus,  whilst 
a  stream  of  water  is  made  to  flow  upwards  through  the  two 
partitions.  The  quantity  of  deposit  on  the  lower  partition 
being  small,  no  agitator  is  required. — E.  G.  P.  T. 


Improvements  in  and  relating  to  Filter  Pumps.  W.  E. 
Caddell,  London.  Eng.  Pat.  23,867,  December  27,  1892. 
The  object  of  the  invention  is  to  combine  a  filter  with  an 
ordinary  suction  pump  so  that  filtered  or  unfiltered  water 
may  be  delivered  as  desired.  In  the  arrangement  described, 
the  barrel  of  the  pump  is  extended  and  formed  into  a  filter 
chamber  containing  blocks  of  kieselguhr  (fossil  earth),  the 
chamber  being  connected  by  a  tap  to  the  spout.  By 
simply  turning  the  tap  the  flow  of  water  can  be  diverted 
from  the  ordinary  channel  and  compelled  to  pass  through 
the  filtering  chamber.  The  filtering  blocks  are  cleaned  by 
means  of  brushes  encircling  them  and  attached  to  the  pump 
rod  to  ffive  them  motion. — E.  G.  C. 


Improvements    in    and    relating    to    Funnels   for   Fluids. 

E.    Howard,   Xortham,    Hampshire.      Eng.   Pat.    1159, 

January  19,  1893. 
The  improved  funnel  is  intended  for  pouring  liquids  into 
casks  and  other  vessels  so  as  to  disturb  the  contents  of  the 
same  as  little  as  possible,  and  thereby  prevent  the  clouding 
of  the  liquid.  The  stem  of  the  improved  funnel  is  bent 
upwards  in  a  (J  curve  and  has  a  capped  perforated  end. 
In  a  modified  form  the  stem  is  straight,  with  a  perforated 
cap  screwed  to  the  outer  end. — E.  G.  C. 


Improved  Apparatus  for  Concentrating  and  Distilling 
Liquids.  O.  Guttmann,  London.  Eng.  Pat.  9006, 
May  5,  1893. 

This  apparatus  consists  of  a  series  of  tubes  laid  horizontally 
one  above  the  other  and  connected  alternately  at  their  ends 
to  admit  of  the  distilling  or  concentrating  liquid  passing 
down  through  them  from  the  inlet  above  to  the  outlet  below 
in  a  serpentine  fashion.    The  set  of  tubes  is  inserted  in  a 


Improvements  in  Apparatus  for  Purifging  Water.  J.  Y. 
Johnson,  London.  From  A.  Howatson,  Xeuill}-,  France. 
Eng.  Pat.  11,448,  June  10,  1893. 

The  apparatus  consists  (1)  of  a  tank  for  the  reception  of 
the  water  to  be  purified ;  (2)  of  a  decanting  vessel  of 
circular,  rectangular,  or  other  form,  containing  surfaces 
formed  by  one  or  more  concentric  truncated  cones  or 
pyramids,  one  of  such  cones  or  pyramids  being  of  the  same 
height  as  the  vessel,  and  the  others  of  less  height,  according 
to  the  quantity  of  matter  to  be  precipitated  ;  (3)  of  a  satura- 
tor,  in  which  lime-water  is  automatically  and  continuously 
prepared;  (4)  of  a  motor  for  effecting  the  agitation  of  the 
lime-water ;  (5)  of  a  vessel  in  which  a  solution  of  sodium 
carbonate  or  other  suitable  reagent  is  prepared  for  use 
when  required. — E.  G.  P.  T. 


Improvements  relating  to  Clearing  and  Purifying  Appa- 
ratus for  Liquids.  H.  Peschges,  Potsdam,  Germanv. 
Eng.  Pat.  16,300,  August  29,  1893. 

The  method  of  working  is  upon  the  siphon  principle,  the 
apparatus  used  being  shown  by  the  figure  in  elevation. 
Two  reservoirs,  a  and  6,  are  connected  by  pipes  </,  d';  the 
upper  reservoir  b  contains  a  filtering  arrangement,  and 
also  provided  with  an  air  chamber  c.  Valves  are  placed  at 
all  suitable  points,  and  the  apparatus  is  started  by  closing 
the  valves  k^  I,  a,  and  opening  all  the  others-  The  apparatus 
is  then  filled  with  liquid  through  the  funnel  f;  the  valves 
A",  I,  and  o  are  then  opened  and  the  others  closed,  excepting 
the  valves  (',  i\  and  n.  The  liquid  then  enters  the  apparatus 
bj'  the  inlet  pipe  s,  and  circulates  through  the  lower  vessel  a, 
the  connecting  pipes  d,  <f' ,  and  filtering  vessel  b,  finally 
escaping  down  the  pipe  h,  which  acts  as  the  longer  arm  of 
the  siphon.  Anj-  air  contained  in  the  liquid  passes  into  the 
chamber  c,  while  the  grosser  impurities  are  retained  in  the 
settling  chamber  a  and  filtering  chamber  b. 
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Improvements  in  Antifriction  Compositions  for  Bearings 
mid  olhri  I'lirposfs.  H.  F.  Hoveler,  London.  Kiig. 
I'at.  22/j;»7,  Septciiiher  12,  lsy3. 
l''<)it  pii'-kiup  rinjfs  and  sepnientH  a  mixture  i.s  used  con- 
taining  :ibout  30  per  cent,  of  iisbfsto!*  iiowdtr  and  7<J  per 
cent,  pulvirised  white  metal  ;  for  tiearing-hlxll^,  foot-steps, 
bushes,  i"tc.,  a  similar  mixtun-  containing  about  .Jo  (ler  cent, 
asbestos  jiowder,  2u  ja-r  cent,  graphite  powder,  and  .'jO  per 
cent,  pulvtiised  white  metal.  When  the  powders  are  well 
intermixed  about  K)  per  cent,  of  tannic  a<id  in  added,  and 
the  whole  poured  into  hot  glue  and  well  stirred ;  a  tough, 
sticky  cement  insoluble  in  water  results,  from  which  any 
glue  or  tannic  acid  present  in  excess  can  be  removed  by 
washing  in  hot  water;  a  mouldable  paste  is  thus  ol(taine(i, 
which  is  pressed  into  the  required  shape  and  dried  in  the 
open  air  for  some  days,  finally  at  about  2.»o'  V.  for  some 
hours.  The  rings,  &c.  thus  jireparcd  are  as  hard  as  any 
real  metal,  and  when  polished  possess  a  bright  metallic 
lustre  ;  for  steam  or  hydraulic  packings  they  should  be 
prepared  from  the  first  mixture  and  subsequently  boiled 
with  tallow  so  as  to  fill  up  tlic  pores  completely  ;  the  second 
composition,  containing  graphite,  must  be  used  without  oil 
or  water,  being  self-lubricant ;  better  antifrictional  results 
are  said  to  be  obtaiued  with  such  bearings  than  with 
ordinary  oiled  pillow  blocks. — C.  I{.  A.  W. 


Cleaeixg  a>."d  Pukiftixg  Apparatus. 

— E.  G.  C. 


Improvements  in  Driers  for  Cocod  and  other  Grains. 
.1.  G.  I'^lizoiido,  Guayaquil,  in  the  Kepublic  of  P^cuador, 
South  America.     Eng.  Pat.  17,327,  September  14,  1H9:{. 

Ix  this  invention  means  are  described  for  drying  cocoa  and 
such  like  granular  material  through  the  medium  of  hot 
■water  in  circulation.  A  number  of  compartments  arc 
arranged  in  a  building,  all  of  which  are  heated  by  pipes 
from  a  central  hot- water  system.  The  figure  shows  one  of 
these  compartments  or  drying  chambers  in  sectional  eleva- 
tion. The  cocoa  or  other  material  is  fed  through  the  hopper 
15,  falling  upon  an  endless  belt  17,  carried  by  the  drums  16, 
and  kept  in  constant  tension  by  the  movable  guide  pulleys 


DkTIXG    CUAMBEl!. 


19.  The  cocoa,  in  its  passage  through  the  chamber,  is  con- 
tinually agitated  by  the  rakes  22,  worked  by  the  spocket 
wheels  23  and  chain  24  fiom  the  upright  shaft  27,  and  is 
subjected  to  the  heating  effect  of  the  hot-water  pipes  38, 
being  finally  discharged  in  a  dry  condition  through  the 
hopper  14.  The  driving  pulley  or  drum  16  is  driven  from 
the  upright  shaft  27  by  means  of  worm  gearing,  and  a 
ratchet  and  paul  arrangement  32  and  33  upon  the  drums  16 
enables  the  latter  to  be  thrown  out  of  gear  and  so  stop  the 
belt  for  the  purpose  of  exposing  the  material  for  a  longer 
period  to  the  action  of  the  rakes  and  hot-water  pipes.  Any 
convenient  hot-water  system  can  be  used. — E.  G.  C. 


and  substantial  fibres  are  formed  in  their  tubular  net-work, 
nearly  closing  it.  The  pieces  are  then  boiled  slowly  in  a 
solution  containing  about  10  per  cent,  of  common  salt. 
After  slowly  drying  they  are  placed  in  a  solution  of  from 
20  to  25  per  cent,  of  permanganate  of  potash,  which  is 
readily  absorbed  and  penetrates  fully,  constricting  the 
capillary  passages  to  a  large  extent.  The  material,  it  is 
claimed,  acts  destructively  upon  any  organisms  and  organic 
matters,  which  are  passed  slowly  through  the  interstiess. 
The  sticks  are  packed  in  tight  bundles,  and  interposed  in 
suitable  casings  to  the  passage  of  the  water  to  be  filtered. 

— B. 


Improvements  in  the  Method  of  and  Apparatus  for  Filter- 
ing Liquids  under  Pressure.  R.  Krix,  Dresden,  Saxony. 
Eng.  Pat.  18,341,  September  30,  1893. 

The  inventor  prepares  filtering  material  for  the  filtration  of 
water,  by  cutting  off  unripe  reeds  and  canes  close  to  their 
roots  and  splitting  them  up  into  pieces  of  convenient  lengths. 
These  he  inserts  for  several  months  into  marshy  soil  until  new 


New  or  Improved  Apparatus  for  Separating  Solid  or 
Fluid  Substances  dissolved  in  Alcohol,  Ether,  or  Chloro- 
form without  Evaporation  of  the  Solvent.  C.  Weiten- 
kampf,  Berlin,  Germany.     Eng.  Pat.  23,399,  1892. 

The  principle  of  the  invention  consists  in  the  application  of 
great  cold  to  the  solution  to  separate  the  dissolved  substance, 
and  afterwards  allowing  the  mixture  to  run  through  layers  of 
filtering  substance  to  retain  the  separated  sub.stanee,  the  pure 
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solvent  running  away.  The  figure  shows  the  apparatus  in 
sectional  elevation,  where  a  is  the  reservoir  enveloped  by  a 
hifo-er  reservoir  b,  which  in  turn  is  surrounded  by  a  casing  c, 
packed  with  sawdust  or  other  suitable  non-conductor. 
The  reservoir  b  contains  a  suitable  cooling  mixture,  and 
both  a  and  b  are  traversed  by  worms  d  and  e,  through 
which  carbonic  acid  is  passed  from  the  holder  A,  the  outlets 
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Improved  Sepakatixg  Apparatus. 

e'  and  <f'  running  away  to  a  cistern.  Carbonic  acid  is 
passed  into  the  solution  in  a  from  the  holder  B  until  the 
liquid  is  saturated,  the  tap  2  is  then  opened  to  permit  the 
saturated  liquid  to  enter  the  jacketed  filtering  vessel  i, 
containing  the  filtering  medium,  which  consists  of  a  mass  of 
charcoal  '^P  upon  a  layer  of  wadding  (■■•.  The  purified 
solution,  after  passing  through  the  first  filter,  is  led  into  a 
second  similar  filter  J  by  the  pipe  /  to  effect  a  further 
purification,  the  pure  solvent  being  finally  received  into  the 
holder  ?i,  while  the  carbonic  acid  gas  is  led  away  by  an 
outlet  pipe  o  for  use  over  again. — E.  G.  C. 


II.-FUEL.  QAS.  AND  LiaHT. 

Fuel  Value  of  Ga^es.     H.  L.  Payne.     J.  Anal,  and  Appl. 
Chem.  7,  230—235. 

As  different  values  for  the  theoretical  heating  power  of 
various  gases  occur  widely  distributed  in  chemical  literature, 
and  as  they  frequently  give  rise  to  disputes  among  chemists 
and  gas  engineers,  the  author  proposes  that  the  data  given 
by  Julius  Thomsen  in  his  Thermo-chemische  Untersuchungen 
should  form  the  basis  of  all  calculations,  since  they  are 
probably  the  most  accurate.  The  amount  of  heat  given  out 
by  the  complete  oxidation  of  1  gi'm.  of  the  combustible  gas 
is    expressed    by    Thomsen    in    calories.     Starting    from 


Thomsen's  data  the  author  has  calculated  the  amount  of  heat 
in  British  thermal  units,  which  is  evolved  by  the  combustion 
of  one  cubic  foot  of  each  of  the  gases,  and  the  results  are 
given  in  the  following  table : — 


Substance. 

Calories  per  Gram. 
Thomsen. 

B.T.LT.  per  Cub.  Ft. 
calculated  by  Payne. 

H 

34,200 

345'4 

C 

8,083 

.. 

CO 

2,427 

341-2 

CH4 

13,245 

1,065 

C2H6 

12,350 

1,861 

CsHg 

12,028 

2,657 

CiHio 

11,8.50 

3,441 

C5H10 

11,770 

4,255 

CcHu 

11,620 

5,017 

C2H4 

11,910 

1,674 

C3H6 

11,900 

2,509 

C^Hg 

11,925 

.. 

CcHe 

10,250 

4,012 

Illuminants 

2,000 

To  calculate  the  heat  units  of  a  gas  from  its  analysis, 
multiply  the  percentage  of  each  constituent  by  its  number 
as  given  in  the  above  table,  and  the  sum  of  the  products  will 
represent  the  British  thermal  units  evolved  by  the  combus- 
tion of  one  cubic  foot  of  the  gas.  In  ordinary  gas  analysis 
it  is  usual  to  determine  only  the  H,  CO,  CH4  and  the 
"  illuminants."  If  the  gas  be  made  from  mineral  oil,  2,000 
is  a  trustworthy  value  for  the  illuminants  or  gases  absorbed 
by  bromine  or  fuming  sulphuric  acid ;  but  if  the  gas  is 
produced  by  the  distillation  of  coal  this  value  is  too  low,  as 
coal-gas  contains  a  larger  percentage  of  benzene  vapours. 

The  experimental  conditions  necessary  to  give  these 
theoretical  results  are  that  the  gas  is  measured  at  0°  C.  and 
760  mm.  pressure,  and  is  burned  with  exactly  the  proper 
quantity'  of  oxygen,  and  that  the  products  of  combustion 
are  reduced  to  the  initial  temperature,  the  water  being  all  in 
the  liquid  state.  Of  course  these  conditions  cannot  actually 
be  observed,  but  figures  which  more  nearly  agree  with 
practice  may  be  obtained  if  certain  conditions  are  assumed. 
The  temperature  for  standard  gas  measurement  in  this 
country  is  60°  F.,  and  this  point  is  usually  taken  as  the 
initial  temperature.  328^'  F.,  the  temperature  of  steam  at 
100  lb.  absolute  pressure  per  square  inch,  a  point  somewhat 
lower  than  the  average  chimney-flue  heat,  may  be  taken  as 
the  final  temperature.  As  the  combustion  takes  place  in 
air  and  not  m  oxygen,  the  heat  brought  in  by  the  gas  and 
air  at  60°  F.  must  be  added,  and  the  heat  carried  away  by 
the  products  of  combustion  at  328°  F.  must  be  subtracted. 
And  since  the  volume  of  gas  is  greater  at  60°  F.  than  at  32° 
F.,  the  result  must  be  corrected  by  multiplying  by  the  factor 

492 
492  +  28' 

Under  these  assumed  conditions  the  values  for  the  four 
most  important  constituents  of  ordinary  gases  are  given  in 
the  following  table.  For  "  illuminants  "  fifteen  per  cent,  is 
taken  as  a  fair  loss. 


B.T.TJ.  per 

Cubic  Foot. 

Gas. 

32°  initial. 
32°  final. 

60°  initial. 
328°  final. 

Percentage  loss. 

H  

345-4 

263-2 

24 

CO 

341-2 

306-9 

10 

CH4 

1,005-0 

853-0 

20 

Illimiiuauts... 

2,000-0 

1,700-0 

15 
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Natural  gsis  has  been  taken  as  a  standard  for  heatinR 
gases,  with  tlie  arbitrary  vahie  1,000.  If  it  contains  94 
percent.  CII,,  whieli  is  not  far  from  the  average,  it  will 
show  by  the  above  calculation  1.000  1{.T.['.  pet  cubic  foot, 
and  hence  tlie  numerical  result  obtained  by  this  method  for 
any  fuel  gas  will  also  indicate  its  position  in  that  scale. 

— J.S. 

Dctcrmiiittllon  of  the  Explosion  Temperatures  of  Comlius- 
tilile  Mixtures  of  Gases.  \.  Meyer  and  A.  Munch. 
Ber.  1893,  26,  2421—2432. 

I\  order  to  obtain  more  exact  determinations  than  have 
hitherto  been  observed,  the  apparatus  figured  in  the  cut  was 
employed.  The  explo>ion  chamber  was  placed  inside  an  air 
thermometer  of   difficuhly   fusible  glass,    the    temperature 


being  deduced  from  the  volume  of  air  driven  out  by  displace- 
ment by  means  of  a  current  of  pure  hydrochloric  acid  gas. 
The  whole  was  heated  in  a  bath,  h,  of  molten  .lUoy  of  equal 
parts  lead  and  tiu,  the  explosive  mixture  being  introduced 
through  a  Hue  capillary  tube  inserted  through  the  orifice  a. 
Direct  experiments  showed  that  the  heat  evolved  during 
the  explosion  did  not  perceptibly  affect  the  results.  Electro- 
lytic gas  from  dilute  sulphuric  acid  (freed  from  ozone  by 
passing  through  potassium  iodide  solution)  was  employed 
under  varying  conditions  with  the  following  results  : — 


Details  of  Experiment. 


Explosion  Temperatm-e. 


Jloist  gas  supplied  at  rate  of— 
300  bubbles  per  minute 

150           „              „        

From  G15^  to  686°  in  19  observa- 
tions, with  four  different 
apparatus. 

613". 

108           „              „        

666°. 

SO           „              „        

641°. 

Gas  dried  by  calciiun  chloride. . . 

620°. 

Explosion  chamber  filled  with— 
Small  splinters  of  glass 

625°. 

Larger  number  of  splinters .... 

610°. 

Ignited  pm-ified  sea  sand 

6.33°. 

Apparatus  directly  plunged    in 

molten  alloy. 
Explosion  chamber  of  different 

632°  to  682°  (4  experiments). 

sizes — 

661' — 722°  (4  experiments).    In 

6    other    experiments     silent 
combination     only,     without 

9-0            „             

explosion. 
629''— 675°    (7   experiments;    ex- 

Spongy platinum  used  in  cham- 
ber. 

plosion  always  took  place). 
Xo  explosion,  only  silent  com- 
bination. 

On  the  whole,  therefore,  the  explosion  temperature  hes 
between  620°  and  680°,  averaging  near  650°,  and  is  not 
materially  influenced  by  the  rate  of  supply  or  the  size  of 


the  chamber;     nor    by  the   presence  of    moisture,  glass 

splinters,  or  sand. 

'i'he  following  results  were  obtained  with  other  gases  when 
mixed  with  the  (piantity  of  oxygen  just  suflicient  for 
comi)lete  combustion  :  — 


Temperature. 


Caibon  monoxide 

Sulphuretted  hydrogen 

Marsh  gus  Hrom  sodium  acetate 

and  baryta;  purilied). 
EthaiiC     (from    zinc-ethyl    and 

waier). 
Etliylene 

Acetylene  (prepared  by  Gatter- 
mann's  process;  perfectly 
soluble  in  ammoniaeal  cuprous 
chloride). 

Propane  (prepared  by  Kohnlem's 
method). 

Propylene 

Isobutane  (Kolmlein's  method) . 

Isobutylene 

Illuminating  gas  (3  vols,  oxygen) 
„  (mixed  with  air) 


0.36°.  7I.r.  Ml  r  i„  :;  (Xf^TimentB. 

1  ■   "Xplo'tion 

'  nation. 

E.vr  •. 

6."<<i',  <J7.s^;  silent  combiiuilion  in 

many  ciwpm. 
mr,",  iVii',  622°. 

577',  577°,  590°. 
509°,  510°,.->l.->°. 

545°,  545°,  54S°. 

497°,  't99°,  511°. 
345°.  549°,  550'', 
537°,  34C',  54«». 
647°,  647°,  640°. 
No  explosion  producible. 


It  hence  results  that  the  explosion  temperature  of  a 
gaseous  paraffin  mixed  with  enough  oxygen  for  complete 
combustion,  is  higher  than  that  of  the  corresponding  olefiue, 
at  any  rate  in  the  case  of  the  lowest  members  of  the  series. 

Ethane,— average  value  found  =  616° 
Ethylene  .,  .,         =  630° 

Acetylene  „  „  =511° 

Propane  „  „  =  547° 

Propylene  „  „         =  504° 

Butane  „  „  =  54.8° 

Butylene  „  „  =  543° 

— C.  R.  A.  W. 


Regulations  for  the  Use  of  Water-Gas  in  Germani/.    J. 
Gasbeleuchtung,  1893,  36,31—32. 

-See  under  XVIII.  B.,  page  1052. 


fur 


Rapid  Determination    of  Phosphorus   in    Coal  and  Coke. 
F.  L,  Crobaugh.     J.  Anal,  and  Appl.  Chem.  7,  223. 

See  under  XXIIL,  paye  1061. 


The  Behaviour  of  Safety  Lamps  in  Explosive  Gaseous 
MLvtures.  H.  Kammerer  and  T.  Oppler.  Jour,  fiir 
Gasbeleuchtung,  1893,  36,  101—104  and  121—125. 

The  authors  describe  (1)  the  construction,  (2)  the 
behaviour  in  explosive  gaseous  mixtures  of  the  following 
safety  lamps : — 

1.  Friemann  and  Wolf's  petroleum  spirit  safety  lamp, 
fitted  with  a  percussion  cap  igniting  arrangement.  The 
latter  is  operated  by  a  ring  on  the  exterior  of  the  spirit 
reservoir,  into  which  the  mechanism  is  sunk. 

2.  W.  Seippel's  petroleum  spirit  lamp  with  a  similar 
igniting  mechanism  to  No.  1,  but  which  is  operated  by  a 
lever  fixed  to  the  lower  side  of  the  spirit  lamp. 

3.  W.  Seippel's  oil  lamp  without  any  special  igniting 
arrangement.  In  this  lamp  the  air  enters  at  the  top 
through  the  gauge. 

4.  The  Bros.  Stern's  petroleum  spirit  lamp,  with  a 
"  match "  igniting  arrangement,  which  is  actuated  by 
pushing  a  spindle  passing  through  the  reservoir.  The 
flame  of  the  match  strikes  upwards  in  an  incUned  direction 
against  the  wick. 

5.  The  Bros.  Stern's  oil  lamp  with  a  similar  igniting 
arrangement  as  No.  4. 
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6.  J.  Pintsch's  large  lamp,  adapted  for  either  rape  oil  or 
candles,  without  any  special  igniting  arrangement. 

7.  J.  Pintsch's  small  lamp  similar  to  the  above,  with  a 
flat  wick  15  mm.  broad. 

The  authors  point  out  that  all  the  modern  safety  lamps 
embody  the  principle  of  the  original  Davy  lamp,  but  show 
marked  improvements  upon  it  in  construction  and  efficiency. 
With  all  the  inflammable  mixtures  tried,  except  that  of  air 
and  carbon  bisulphide,  the  lamps  Nos.  1  to  5  gave  the 
following  results : — 

(1.)  If  only  a  small  proportion  of  the  inflammable  gas 
or  vapour  is  present  in  the  mixture,  the  flame  is  elongated 
and  becomes  more  pointed.  It  was  noticed  that  their 
elongation  was  greater,  and  took  place  more  rapidly,  with  ; 
petroleum  spirit  than  with  oil,  due  no  doubt  to  the  greater 
volatility  of  the  former. 

(2.)  if  larger  amounts  of  vapour  or  gas  are  present,  the 
elongation  of  the  flame  is  greater,  and  it  becomes  unsteady, 
is  curved,  and  gets  sooty  and  coloured  red  at  the  top. 

(3.)  If  the  mixture  is  such  that  the  oxygen  is  just 
sufiicient  to  effect  the  combustion  of  the  vapour  present 
(the  condition  of  maximum  explosiveness),  the  phenomena 
described  under  (2)  occur  in  rapid  succession,  then  the 
gaseous  mixture  entering  the  lamp  through  the  gauze 
ignites  and  forms  a  luminous  cap  to  the  flame,  the  latter 
goes  out,  and  the  entering  mixture  continues  to  burn  for 
some  time  on  the  inside  of  the  gauze. 

(4.)  If  there  is  a  deficiency  of  oxygen  the  phenomena 
described  under  (3)  occur,  but  the  luminous  cap  goes  out 
after  a  very  short  time.  It  was  ol)served,  however,  that  it 
burnt  longer  when  oil  was  used  than  with  petroleum  spirit, 
probably  because  the  former  makes  the  gauze  hotter  than 
the  latter  does.  When  the  gaseous  mixture  consists  of 
air  and  carbon  bisulphide,  the  results  are  different.  At 
first  the  same  effects  occur,  as  with  the  other  mixtures,  but 
•when  the  quantity  of  carbon  bisulphide  was  sufficient  to 
elongate  the  flame  until  it  touched  the  cover,  or  when  the 
luminous  cap  appeared,  the  gases  outside  the  lamp  were 
ignited.  The  authors  believe  that  the  lamps  Xos.  1 — 4  and 
Xo.  6  may  be  considered  true  safety  lamps  with  all  the 


inflammable  gaseous  mixtures  they  tried,  with  the  exception 
of  a  mixture  of  air  and  carbon  bisulphide. 

The  results  with  the  latter  are  further  considered,  and 
the  authors  point  out  that  a  lamp  that  is  really  safe  in  this 
mixture  has  yet  to  be  made.  Tbey  refer  to  the  work  of 
L.  T.  Wright  (this  Joarnal,  1888,  542)  as  an  indication  of 
the  lines  to  be  worked  upon.  They  also  suggest  that  many 
accidents  in  india-rubber  factories,  in  which  large  quantities 
of  carbon  bisulphide  are  used,  have  been  due  to  the  use  of 
"  safety  lamps,"  as  it  has  hitherto  been  believed  that  they 
could  be  employed  with  safety  in  the  presence  of  carbon 
bisulphide  vapours. — R.  B.  P. 


PATENTS. 


Improvements  in  Apparatus  for  the  Manufacture  of  Gas 

and     of     Bn-Producti    from      Liquid     Hydrocarbons. 

P.  Dvorkovitz,  London.     Eng.  Pat.  21,647,  November  26, 

1892. 
This  invention  relates  to  apparatus  for  making  gas  and 
recovering  by-products  from  liquid  hydrocarbons,  in  which 
the  fixing  chambers  are  heated  internally,  and  has  for  its 
principal  objects  the  reduction  of  the  quantity  of  fuel 
required  for  heating,  and  the  prevention  of  (1)  loss  of 
valuable  by-products,  and  (2)  injury  to  the  outlet  valve. 

Fig.  1  represents  a  vertical,  and  Fig.  2  a  horizontal 
section  of  this  apparjtus.  A  is  the  generator  for  producing 
water-gas,  B  the  fixing  chamber,  and  C  the  gasifier,  Avhich 
may  be  like  that  described  in  P.  Dvorkovitz's  Eng.  Pat. 
7983,1892.  A  and  B  are  each  divided  by  a  partition  into 
two  compartments  A"-,  A^,  and  B-,  B^,  respectively. 

In  working  the  apparatus  the  chambers  A"-',  A"*,  are  filled 
with  coke  and  "  lighted  air "  under  pressure  admitted  into 
one,  saj'  A-,  through  k.  Thevalve  a-'  is  opened  so  that  the 
hot  products  of  combustion  f  rom  A-  enter  the  gasifier  and 
heat  the  vaporising  pipes  therein.  When  a  sufficient  tem- 
perature is  attained,  the  supply  of  air  is  discontinued  and 
a'^  is  closed,  and  «*  opened,  thus  establishing  connection 
between  the  gasifier  and  A^ ;   steam  is  then  admitted  into 
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APPABATrS    FOR  MANUFACTURING  GaS    AXI)  By-PhODUCTS. 


A-  through  /,  f^  opened  and  liquid  hydrocarbon  admitted 
into  the  tubes  of  the  gasitier.  The  vapour  from  this 
becomes  intimately  mixed  with  the  water-gas  in  the 
carburettino;  chamber  f'',  whilst  the  heavy  tar  is  deposited 
and  can  be  withdrawn  as  required.  The  carburetted 
water-gas  leaves  C  at  h,  is  conducted  along  h',  li-, 
h'\  into  the  fixing  compartment  B-,  where  those  constituents 
to  be  converted  into  illumiuatiug  gas  are  "  fixed,"  whilst 
valuable  by-products,  such  as  benzol,  toluol.  Sec,  are 
deposited  and  can  be  drawn  off  as  required.  From  H-  the 
permanent  gas  passes  to  the  gas-holder  or  other  apparatus. 
Whilst  one  compartment  of.  A  i';  being  "  blown  up  "  the 
other  is  producing  water-gas  ;  in  a  like  manner  the  two  com- 
partments of  the  fixing  chamber  B  are  used  alternately, 
so  that  the  plant  works  continuously,  the  heat  being  regu- 
lated so  as  not  to  destroy  valuable  by-products.  When  a 
])ure  oil-gas  is  to  be  made  and  by-products  recovered,  the 
use  of  water-gas.  and,  if  desired,  of  the  fixing  chambers, 
can  be  dispensed  with,  the  vapours  being  passed  to  suitable 
condensers  direct  from  the  gasifier. — R.  B.  P. 


Improvements  in  and  Apparatus  for  the  Manufacture  of 
Gas  for  Illnminatinf/  or  other  Purposes.  It.  O.  Pater- 
son,  Cheltenham.     Eng.  Pat.  21,649,  Xovember  26, 1892. 

To  increase  the  yield  of  gas  from  a  given  quantity  of  coal, 
condensable  products  of  di^tillation  are  returned  to  the 
retort  and  converted  into  gas.  Attempts  have  been  made 
before  to  utilise  the  gas-exit  pipe  for  returning  the  con- 
densed products  to  the  retort,  but  have  failed  on  account  of 
the  high  temperature  of  this  pipe,  which  carbonised  the 
products  and  blocked  up  the  pipe. 

According  to  the  present  invention  a  separate  pipe  i.s 
provided,  so  that  the  products  are  returned  to  the  opposite 
end  of  the  retort  to  the  gas  exit,  and  thus  continually 
circulate  until  wholly,  or  nearly  sn,  converted  into  gas. 

The  figure  shows  a  suitable  arrangement  in  section.  A  is 
the  retort,  B  the  gas-exit  pipe,  which  is  inclined  downwards 
towards  the  hydraulic  main  C,  and  E  the  return  pipe  for 
condensed  products  from  B.  Means  of  preventing,  if 
desired,  the  return  of  ammoniacal  hquor  to  the  retort  are 
described. 


Impkovep  Gas  Apparatus. 


— E.  B.  P. 
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Improvements  relating  to  the  Production  and  Use  of  Light, 
find  to  Apparatus  therefor.  W.  Willis,  E.  J.  Humpherj^, 
both  of  London,  and  W.  H.  Smith,  Penge,  SuiTey.  Eng. 
Pat.  22,941,  December  13,  1892. 

This  invention  relates  to  the  production  of  light  of  great 
actinic  power  for  photographic  and  other  purposes,  by 
burning  magnesium,  aluminium,  or  other  substances  in  a 
flame  of  hj'drogen  or  other  inflammable  gas. 

The  burner  consists  of  two  concentric  tubes  C,  D.  B  is 
the  receptacle  for  the  powdered  magnesium.  The  inflam- 
mable gas  enters  through  E  and  e,  and  passes  up  through 


the  powdered  magnesium,  carrying  some  of  it  with  it  in 
suspension,  to  the  inner  tube  of  the  burner  C.  At  the 
orifice  it  meets  with  oxygen  supplied  to  the  outer  tube  D 
through  F,  and  on  being  ignited  the  gas  and  magnesium 
powder  burn.  The  lamp,  fitted  with  a  lens  and  chimney, 
and  applied  as  a  "  search-light "  are  described. — E.  B.  P. 


Improved  Means  for  Generating  and  Utilising  Gas  or 
Vapour  from  Hydrocarbon  or  other  Oils.  H.  Kniefing, 
London.     Eng.  Pat.  22,969,  December  14,  1892. 

This  invention  relates  to  the  production  of  gas  or  vapour 
from  oils  by  placing  a  piece  of  wire  gauze  over  the 
liehted  wick  of  a  burner  in  such  a  position  that  the  part 
of  the  flame  that  would  have  been  luminous  passes  1hrouj;h 
the  gauze  as  gas  or  vapour,  and  may  be  collected  for 
further  use.— R.  B.  P. 


Improvements  relating  to  the  Smokeless  Combustion  of  Fuel 
and  to  Apparatus  for  effecting  such  Combustion.  H.  H. 
Lake,  London.  From  E.  Clarenbach,  Berlin.  Eng.  Pat. 
23,236,  December  16,  1892. 

This  invention  relates  to  furnaces  in  which  the  fuel  is 
filled  into  a  shaft  or  hopper  situated  over  the  fire-grate. 
The  air  required  for  combustion  is  admitted,  and  the 
amount  regulated  at  the  top  of  the  hopper,  and  is  con- 
ducted to  the  furnace  below  along  an  annular  flue 
surrounding  the  column  of  fuel.  This  flue  has  its  inner 
wall  perforated  with  a  number  of  longitudinal  slots  through 


which  air  can  pass  into  the  column  of  fuel  and  gases  from 
the  fuel  into  the  annular  flue.  The  amount  of  dry 
distillation  going  on  gradually  increases  as  the  fuel 
descends  towards  the  fire,  and  the  temperature  of  the 
air  in  the  flue,  and  of  the  gases  driven  off  from  the  fuel, 
gradually  gets  higher,  so  that  they  leave  the  lower  end 
of  the  flue  and  meet  the  fuel  actually  burning  on  the  grate 
in  a  heated  condition,  and  thus  produce  a  white,  smokeless 
flame.— R.  B.  P. 


Improvements  in  the  Application  of  an  Electric  Current  in 
the  Polling  or  Evaporating  of  Solutions  or  Liquids. 
E.  L.  C.  Schiff,  Delft,  Holland.  Eng.  Pat.  24,071, 
December  30,  1892. 

See  under  XL,  page  1042. 


Improvements  in  Apparatus  for  the  Manufacture  of 
Illuminating  Gas  from  Mineral  Oils  and  like  Bodies, 
applicable  also  for  Distilling  Oils.  J.  Laing,  Edinburgh. 
Eng.  Pat.  3.5,  January  2,  1 893. 

According  to  this  invention,  oil  is  heated  in  a  still,  which 
is  connected  by  pipes  to  a  superheater.  These  pipes  are 
of  such  a  length  and  are  kept  at  such  a  temperature  that 
all  the  heavier  vapours  condense  and  the  resulting  oil  runs 
back  into  the  still.  By  these  means  only  the  lighter  vapours 
pass  into  the  superheater  for  conversion  into  permanent 
gas,  whereby  a  saving  of  heat  is  effected.  Any  water 
present  will  be  condensed  with  the  heavier  vapours,  and 
to  guard  against  the  sudden  evolution  of  steam  that  would 
occur  if  it  was  allowed  to  run  back  into  the  still,  the  liquids 
formed  in  the  pipes  first  pass  through  a  "  trap,"  which 
separates  the  water.  Instead  of  continuing  the  distillation 
until  all  the  oil  is  "  broken  down  "  into  light  vapours,  and 
only  coke  remains,  the  inventor  prefers  to  stop  the  process 
when  the  residue  in  the  still  is  of  such  consistency  that, 
when  cold,  it  will  form  a  good  pitch.  When  desired,  only 
a  portion  of  the  oil  may  be  converted  into  gas,  and  the 
remainder  broken  down  into  lighter  oils,  bj-  arranging 
fittings  to  cut  off  the  superheater  and  make  connection  to 
condensers. — E.  B.  P. 


An  Improved  Sgste/n  of  Increasing  the  Illuminating  Power 
of  Common  House  Gas  by  burning  the  Fumes  of  Heated 
Oils  in  Conjunction  with  it.  C.  H.  Harrison,  London. 
Eng.  Pat.  2376,  February  3,  1893. 

This  invention  consists  of  a  metal  oil  holder,  into  which 
ordinary  coal-gas  enters  through  a  tube,  and  leaves  it 
through  other  tubes,  passing  to  the  burners.  It  is  so  placed 
that  the  burner  heats  the  oil  and  drives  off  from  it  vapour, 
which  mixes  with  the  gas  before  burning.  The  apparatus 
is  fixed  to  the  pipe  or  gas  fitting. — R.  B.  P. 


Apparatus  for  Producing  an  Atmospheric  or  Bunsen 
Smokeless  Flame  from  Liquid  Hydrocarboiis  as  Fuel. 
J.  Lee,  Askrigg,  and  S.  Lancaster,  Bainbridge.  Eng. 
Pat.  10,190,  May  23,  1893. 

This  lamp  is  for  burning  mineral  oils,  such  as  petroleum, 
having  a  specific  gravity  of  not  less  than  0"7.  The  oil 
under  pressure,  which  is  set  up  by  forcing  air  into  the 
reservoir  by  means  of  a  syringe  fixed  in  it,  is  conducted  by 
suitable  tubes  to  a  vaporiser.  In  this  the  oil  is  converted 
completely  into  vapour,  which,  passing  through  an  injector, 
draws  in  air,  the  two  passing  through  a  mixing  chamber  to 
the  burner,  consisting  of  a  case  covered  by  a  perforated 
plate,  and  situated  on  the  top  of  the  mixing  chamber. 

— R.  B.  P. 
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III.-DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS.  Etc. 

The  Manvfailiire  of  Cfivsin.  Edgar  von  ISoyeii.  Zeif.  f. 
ang.  Chem.  181».5,  111 — 120;  -118 — loO  ;  581—590; 
601—607. 

TiiK  special  value  of  ceresin  as  compared  with  other  solid 
hydrocarbons  lies  in  its  plasticity;  unfortunately,  the 
processes  in  ordinary  use  for  refining  and  decolorising 
ozokerite  usuall}-  more  or  less  deteriorate  the  product  as 
regards  this  property.  Thus,  sulphuric  acid  is  generally 
emi>Ioyed  to  destroy  colouring  matter^,  but  it  also  acts  on 
certain  hydrocarbon  constituents,  io  the  presence  of  which 
the  plastic  nature  of  this  mineral  is  largely  due.  When  the 
action  of  the  acid  is  pushed  to  the  limit,  so  that  no  further 
action  is  observed  with  fuming  acid,  "  stable  ceresin " 
results,  water-white  when  molten,  fusing  at  75^  to  upwards 
of  80^,  and  tven  less  acted  on  by  chemical  agents  than 
parafliu  wax,  from  which  it  also  differs  in  being  destitute  of 
crystallinity.  Sulphuric  acid,  however,  is  not  the  only 
possible  decolorising  agent  ;  chemically  precipitateil  silica 
is  capable  of  fixing  and  removing  from  melted  ozokerite  the 
colouring  matters  contained  therein,  ultimately  yielding  a 
clear  white  product  ;  the  "  unstable  ceresin  "  thus  produced 
is  much  more  plastic  than  "  stable  ceresin  "  prepared 
by  means  of  sulphuric  acid,  inasmuch  as  the  hydrocarbons 
attacked  by  that  acid  are  still  present  ;  so  that  on  treatment 
with  acid  a  vigorous  action  takes  place,  accompanied  by 
carbonisation. 

Crude  ozokerite  is  comparatively  little  attacked  by 
suljihuric  acid  at  80',  the  evolution  of  sulphur  dioxide  being 
but  slight ;  at  higher  temperatures  the  action  is  more 
marked;  IGO' is  the  critical  temperature  for  the  refining 
process,  inasmuch  as  at  this  temperature  "  separation " 
takes  place,  a  black  asphalt-like  product  of  the  action  of 
the  acid  being  formed  in  a  condition  capable  of  separating 
completely  from  the  pure  unattacked  hydrocarbon,  and 
subsiding  readily  on  standing ;  at  lower  temperatures  the 
formation  of  this  product  is  incomplete,  whilst  at  higher 
ones  the  dark  matter  does  not  subside  thoroughly,  but 
remains  suspended  to  a  greater  or  lesser  extent  in  the  fluid 
hydrocarbon,  and  is  much  less  readily  removed  by  sub- 
sequent processes.  Usually  the  refining  is  effected  in  two 
stages,  sulphuric  acid  containing  78  per  cent,  of  anhydride 
being  used  in  the  first  stage  to  the  extent  of  18  to  20  per  cent. ; 
after  the  "acid  asphalt"  has  been  formed  b}'  heating  to 
160",  "  natural  yellow  ceresin  "  results  ;  when  white  ceresin 
is  required  this  is  again  treated  with  somewhat  stronger 
acid  (81  per  cent,  of  anhydride).  In  order  to  remove  acid 
products  disseminated  through  the  roughly  purified  hydro- 
carbon, together  with  the  last  traces  of  coloured  impurities, 
two  kinds  of  "  purifying  powders "  are  employed,  one 
(decolorising  powders)  containing  silica  or  silicates,  charcoal 
from  ferrocyanide  manufacture,  or  animal  charcoal,  &c. ; 
the  other  (de-acidifjing  powders)  containing  simultaneously 
ingredients  that  will  act  as  acid  neutralisers,  and  finely- 
divided  carbonaceous  matter,  so  that  both  chemical  and 
physical  actions  are  called  into  play  during  their  use. 
irsually  these  are  more  active  when  employed  only  air-dry, 
and  consequently  containing  hygroscopic  moisture,  than 
when  recently  ignited  ;  so  that  on  introduction  into  the 
melted  hydrocarbon  at  a  temperature  of  upwards  of  100",  a 
considerable  amount  of  frothing  is  brought  about  through 
the  evolution  of  steam.  Some  5  or  6  per  cents,  of 
"  de-acidifj-ing  powder  "  are  usually  employed  for  the  first 
refining,  and  3  per  cent,  for  the  second  ;  whilst  about  2  per 
cent,  of  "  decolorising  powder  "  is  subsequently  employed 
to  complete  the  absorption  of  coloured  impurities. 

The  operation  of  refining  is  one  of  great  simplicity,  the 
points  to  be  attended  to  being  only  the  admixture  of  the 
proper  quantity  of  acid  of  the  right  strength  at  the  critical 
temperature  so  as  to  insure  the  formation  of  '•'  acid  asphalt " 
in  such  a  solid  or  semi-solid  form  as  will  best  effect  its 
removal  by  subsidence ;  and  the  subsequent  treatment  with 
purifying  powders.  The  vessels  used  are  made  of  iron ; 
cast-iron  pots  are  apt  to  become  fissured,  whilst  wrought 
iron  ones  sometimes  open  at  the  seams,  causing  leakage  ; 


the  latter  appear  to  be  preferable,  altliough  cast-iron  retorts 
are  largely  used  in  the  mineral  oil  industry  of  Saxon 
Thuringia,  which  requires  a  higher  temperature.  The  pots 
generally  liold  some  ;!,000  kilos,  of  o/okerite,  exclusive  of 
some  O-.'i  metres  or  more  in  depth  at  the  upper  jiart  to 
allow  for  frothing  ;  they  are  open  at  the  top,  but  [.rovided 
with  a  hood  and  exhaust  flue  to  collect  and  remove  the 
evolved  pases.  'I'he  operation  commences  by  raeltinR  down 
the  ozokerite,  the  heat  being  suflicient  to  cause  consiflerable 
evolution  of  steam  from  the  moisture  in  the  material,  and 
consequent  frothing.  In  from  four  to  six  hours  the  ozokerite 
is  anhydrous ;  a  woo<len  cover  is  then  placed  on  the 
pot  and  the  fire  drawn,  so  that  the  mass  cools  to  ILj' — 120'^. 
The  sulphuric  acid  is  then  run  in  in  a  stream  some  .'{  cm. 
thick  from  a  leaden  measuring  vessel  until  the  required 
amount  has  been  added.  In  large  factories  the  measuring 
vessel  is  conveniently  arranged  so  as  to  run  on  an  elevated 
tramway  from  pot  to  pot,  the  acid  being  fed  in  a.s  required 
by  means  of  a  movable  montejus.  During  the  addition  of 
the  acid  the  whole  is  well  stirred  by  hand  with  an  iron  rod 
provided  with  a  crook  at  the  end  ;  copious  evolution  of 
sulphur  dioxide  takes  place,  removed  by  the  exhaust  flue. 
The  melting  down  of  the  ozokerite  is  effected  conveniently 
over  night,  and  the  addition  of  the  acid  made  at  about 
8  o'clock  in  the  morning  ;  the  fire  is  then  gradually  increased, 
so  that  at  10  o'clock  the  temperature  is  about  HO"'.  The 
separation  of  the  "  acid  asphalt  "  then  begins  to  take  place 
freely,  requiring  a  second  workman  to  keep  up  the  stirring, 
so  as  to  prevent  the  asphalt  from  sticking  to  the  bottom  of 
the  pot  and  interfering  with  the  heating,  as  well  as  damaging 
the  product  by  becoming  burnt ;  the  crook  on  the  stirring 
rod  serves  as  a  scraper.  At  12  o'clock  the  temperature  is 
160° — 165';  by  this  time  the  precipitated  asphalt  has 
become  semi-granular  and  less  liable  to  stick  to  the  iron 
and  burn,  so  that  the  second  workman  is  no  longer  needed. 
This  temperature  is  maintained  until  3  o'clock,  after  which 
it  is  somewhat  raised  to  170'^ — 17.j'  until  6  o'clock,  the 
stirring  with  the  crook  being  still  kept  up.  The  whole  is 
then  allowed  to  stand  at  rest  all  night ;  in  the  morning  the 
temperature  has  fallen  to  about  115'.  The  de-acidifying 
powder  is  then  added  in  portions  of  5  to  10  kilos,  at  a  time, 
the  whole  being  stirred  with  the  crook.  Copious  foaming 
ensues ;  when  this  has  subsided  the  temperature  is  raised 
to  130°,  about  three  hours  being  required  for  the  de-acidifica- 
tion process.  Samples  are  then  drawn  and  filtered  through 
a  hot-water  funnel ;  if  the  liquid  filters  freely,  giving  a  clear 
yellow  filtrate,  the  operation  is  successful  so  far.  The 
decolorising  powder  is  then  added,  and  the  whole  well 
stirred  for  about  an  hour  or  two,  after  which  the  mass  is 
ready  for  pressing  and  filtration,  so  as  to  separate  the 
asphalt  and  ceresin  from  one  another. 

The  large  amount  of  labour  requisite  in  this  mode  of 
proceeding  renders  it  desirable  that  mechanical  stirring 
arrangements  should  be  employed  whenever  possible ; 
accordingly  these  are  being  tried  and  adopted  in  the  more 
modern  and  better  arranged  works.  The  author  describes 
various  forms  of  experimental  apparatus  used  by  him  in 
working  out  this  problem  ;  good  results  were  obtained  with 
certain  forms  of  closed  vessels,  and  by  the  use  of  an  air- 
blast  as  agitator ;  at  the  temperature  requisite  to  form 
asphalt  (not  exceeding  180')  no  injurious  effect  on  ceresin 
is  brought  about  by  contact  with  air.  Closed  vessels 
(provided  with  an  exhaust  arrangement  for  getting  rid  of 
sulphur  dioxide)  possess  the  further  advantage,  that  the 
risk  of  fire  is  greatly  lessened,  whilst  the  saving  of  labour 
is  very  great ;  moreover,  they  can  readily  be  discharged 
montejus-fashion  if  required. 

For  pressing  and  filtration  various  forms  of  apparatus 
are  in  use,  the  most  satisfactory  of  which  are  hydraulic 
hot  presses  with  some  30  plates  and  upwards,  a  pressure  up 
to  200  atmospheres  being  employed ;  and  a  special  form  of 
hot  filter-press. 

In  addition  to  "  natural  yellow  ceresin  "  prepared  by  one 
treatment  with  acid,  and  "  white  ceresin "  obtained  by 
subjecting  "  natural  yellow  ceresin "  to  a  second  treatment 
with  somewhat  stronger  acid,  tinted  ceresins  are  also  sent 
into  the  market  varying  from  citron-yellow  to  clear  orange- 
red  and  dark  orange-red ;  the  colouring  matters  being 
coal-tar  dyestufEs  sold  under  various  fancy  names  for  the 
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purpose,  e.g.,  "Sudan,"  "  Lederin,"  &c.  Further,  a  number  of 
different  qualities  are  distinguished  accordiDg  to  the  physical 
texture  and  fracture,  &c.,  many  different  varieties  from 
ozokerite  of  different  localities  being  known.  The  asphalt 
press  cakes  furnish  to  solvents  {e.g.,  petroleum  spirit)  con- 
siderable quantities  of  impure  cercsiu  capable  of  being 
purified  to  saleable  articles  ;  the  insoluble  residues,  when 
submitted  to  dry  distillation,  yield  10  to  12  per  cent,  of  a 
yellowish  -  brown  tar,  rich  in  paraffin,  and  somewhat 
resembling  the  paraffin  mass  similarly  obtained  from  brown 
coal.  "  Ceresin  compositions  "  containing  paraffin  wax  or 
rosin,  are  also  sold. 

Various  substances  have  been  patented  as  •'  decolorising 
powders  "  for  ceresin.  F.  Kedl  finds  that  by  treatment  of 
melted  ozokerite  with  three  times  its  weight  of  animal 
charcoal,  and  then  dissolving  out  the  ceresin  in  an  extraction 
apparatus  with  petroleum  spirit  or  carbon  bisulphide,  a 
nearlv  white  product  is  obtained,  retaining,  however,  some  of 
the  constituents  destroyed  by  sul])huric  acid.  Precipitated 
siHca,  silica,  or  silicates  impregnated  with  carbon,  aluminium 
silicate,  and  manganese  silicate,  have  been  similarly  em- 
ployed, their  power  of  removing  colour  from  earth  wax  being 
greatly  superior  to  that  of  animal  charcoal. — C.  li.  A.  W. 


PATENTS. 

Improvemenls  in  Apparatus  for  the  Manufacture  of  Gas 
and  of  Bg-products  from  Liquid  Hgdrocarhons. 
P.  Dvorkovitz,  London.  Eng.  Pat.  21,647,  November  26, 
1892. 

See  under  II.,  page  1018. 


Improvements  in  Apparatus  for  the  Manufacture  oj 
Sulphate  of  Ammonia  and  Liquid  A  nimouia.  K.  Dempster, 
Manchester.     Eng.  Pat.  22,602,  December  9,  1892. 

See  under  Yll.,  page  1 030. 


IV.-COLOUEING  MATTERS  AND  DYES. 

Valuation  of  Commercial  Indigo.     F.  Stolba.     Chem.  Zeit. 
Eep.  1893',  17,  66. 

5ee  U7ider  XXIII.,  page  1064. 


Electrolytic  Reduction  of  Nitrobenzene  in  Sulphuric  Acid 
Solution.  A.  A.  Noyes  and  A.  A.  Clement.  Technology 
Quarterly,  1893,  6,  62. 

See  under  XL,  page  1041. 


PATENTS. 


The  method  employed  is,  in  general,  similar  to  that  described 
in  Eng.  Pat.  14,728  of  1892.  The  following  example 
describes  the  method  for  carrying  out  this  invention  with 
regard  to  the  colouring  matter  from  tetramethyldiamido- 
benzhydrol  and  (1 .2)-a-naphthylamine  sulphonic  acid.  A 
mixture  of  4  •  5  kilos,  of  the  a-naphthylamiue  sulphonic  acid, 
.5 -4  kilos,  of  tetramethj'idiamidobenzhydrol,  40  litres  of 
water,  and  .5  kilos,  of  sulphuric  acid  of  66°  B.,  is  heated  for 
a  short  time  to  about  90^  C.  until  the  tetramethyldiamido- 
benzhydrol  has  disappeared.  The  melt  is  then  poured  into 
about  20  litres  of  water  and  a  small  excess  of  sodium  car- 
bonate is  added.  The  sodium  salt  of  the  resulting  leuco 
compound  separates  in  crystals  sparingly'  soluble  in  cold, 
but  more  readilj-  in  hot  water.  In  order  to  oxidise  it,  2'48 
kilos,  of  the  dry  sodium  salt  are  dissolved  in  strong  acetic 
acid,  together  with  a  little  dilute  muriatic  acid,  and  4  kilos, 
of  a  30  per  cent,  lead  oxide  paste  are  added.  The  pre- 
cipitated dyestuff  is  filtered  off  and  redissclved  in  dilute 
sulphuric  acid.  After  filtering  from  the  insoluble  lead 
sulphate,  the  colouring  matter  is  salted  out.  It  has  the 
following  constitution  ; — 

C6H,.X(CH3)2 

HO-C^C6H,.N(CH3), 

C,oH5(OH)S03Na 

It  dj'es  wool  blue  from  an  acid  bath.  Instead  of  directly 
oxidising  the  leuco  compound  as  above,  it  may  be  first 
sulphonated  and  then  oxidised,  the  colouring  matter  finally 
being  either  salted  out  or  its  solution  dried  down. — T.  A.  L. 


Improvements  in  and  relating  to  the  Manufacture  and 
Production  of  Diphenylnaphthylmethane  Dyes.  H.  E. 
Newton,  London.  From  the  "  Farbenfabriken  vormals 
F.  Kayer  and  Co.,"  Eiberfeld,  Germany.  Eng.  Pat. 
21,139,  November  21,  1892. 

Dtestuffs  of  the  diphenylnaphthylmethane  series  are 
obtained  by  condensing  alkylised  diamido  benzhydrols  with 
certain  a-naphthylamine  sulphonic  acids,  and  either  oxidising 
the  leuco  compounds  so  obtained,  or  else  sulphouating  the 
compounds  and  then  oxidising  the  resulting  sulphonated 
leuco  derivatives.  The  a-naphthylamine  sulphonic  acids 
specially  suitable  for  the  purposes  of  this  invention  are 
those  which  contain  a  sulphonic  acid  group  ortlio  to  the 
amido  group,  such,  for  instance,  as  the  acids  :  a-naphthyl- 
amine sulphonic  acid  [NH.2  :  SO^H  =  1  :2],  a  naphthyl- 
amine  disulphonic  acid  [NHo  :  (S03H).2  =  1:2:2'],  or 
a-naphthylamine  trisulphonic  acid — 

[NH.  :  (S0.5H)3  =1:2:4:2']. 


Application  of  Nonsulphonated  Azo  Colouring  Matters 
Insoluble  in  Water  as  Body-colours  and  in  Substitution 
for  Mineral  Colours  for  Printing  on  Textile  Fabrics. 
O.  Imray,  London.  From  "  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiuing,"  IIoechst-on-the-Maine, 
Germany.     Eng.  Pat.  21,166,  November  21,  1892. 

This  is  a  modification  of  the  process  for  printing  on  cotton 
fabrics  with  the  red  obtained  from  diazotised  p-nitraniline 
and  ;3-naphthol,  more  especially  on  indigo-blue  grounds. 
The  fabric  is  printed  with  a  \vell  ground-up  mixture  con- 
taining the  following  ingredients  :  100  lb.  of  "  dry  lake 
from  p-niiraniline  and  j8-naphthol,"  400  lb.  of  water,  80  lb. 
of  gum  water,  140  lb.  of  albumen  water  (I  ■  1),  and  70  lb. 
of  neutral  sodium  chromate.  After  drying,  the  goods  are 
passed  for  20  seconds  at  60°  C.  through  a  bath  containing 
7  oz.  of  sulphuric  acid  of  66"  B.,  and  7  oz.  of  oxalic  acid, 
well  washed  and  dried.  The  employment  of  other  insoluble 
azo-colouring  matters  in  a  similar  manner  gi\'es  brilliant 
orange-reds,  reds,  and  claret-reds,  which  are  fast  to  water, 
washing  and  light,  and  possess  an  advantage  over  ver- 
milion both  as  regards  purity  of  shade  and  price. — T.  A.  L. 


Improvements  in  the  Manufacture  of  Ttlra-nitro-anthra- 
chrysone.  O.  Imray,  London.  From  the  "  Farbwerke 
vormals  Meister,  Lucius  and  Briiuing,"  Hoechst-on-the- 
Maine,  Germany.     Eng.  Pat.  22,443,  December  7,  1892. 

Anthkachrysoxe  is  dissolved  in  12  times  its  weight  of 
concentrated  sulphuric  acid  and  the  solution  is  poured  into 
nitro-sulphuric  acid  containing  sufficient  nitric  acid  to 
convert  the  anthrachrysone  into  a  letra-nitro  compound. 
During  the  nitration  the  nitro  compound  separates  as  a 
yellow  crystalline  mass,  and  towards  the  end  of  the  opera- 
tion the  whole  is  heated  to  about  80°  C.  After  cooling,  the 
mixture  is  poured  on  to  ice  and  diluted  v.-ith  sufficient  water 
to  precipitate  the  whole  of  the  nitro  compound.  The  crude 
product  thus  obtained  is  purified  bj'  precipitating  it  from  its 
aqueous  solution  by  adding  concentrated  hydrochloric  acid, 
and  the  precipitate  is  washed  with  diluted  hydrochloric 
acid.  Tetra-uitro-anthrachrysone  dissolves  easily  in  the 
usual  solvents,  but  is  insoluble  in  benzene,  perroleum  ether, 
and  chloroform.  It  is  precipitated  by  chloroform  from  its 
solution  in  glacial  acetic  acid  in  small  crystals,  which  fuse 
and  detonate  when  heated  to  280° — 300°  C.  The  sodium, 
potassium  and  ammonium  salts  are  insoluble  in  alcohol  and 
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(letondte  when  heated.  The  substance  can  be  used  as  a 
dyestuft"  iiiul  gives  brown  shades  on  cliromod  woo!  and 
chirct-biowu  sbiides  on  woc.l  niordantud  with  uluminii.  The 
colours  obtained  arc  brilliant  and  fast  to  fulling. — T.  A.  L. 


A  New  Group  of  U<tsic  Coloiirini/  AfnUers  diid  Means 
for  produciiKj  lite  same.  S.  I'itt,  Sutton.  From  L. 
Cassella  and  Co.,  Frankfort-on-the-Maine,  Germany. 
Eng.  Tat.  22,572,  December  8,  1892. 

TiiK  dyestuffs  described  are  azo  colouring  matters  contain- 
ing a  basic  group,  and  are  thus  capable  of  dyeing  cotton 
monlanted  with  tannin.  The  new  base  for  producing 
these  colouring  matters  is  y>-amido-benzyl-dimetliylainine 
(('113)2. N.CIIj.CV,lI,i.NH.j,  which  is'obtainpd  by  condensing 
;)-uitrobenzyl  chloride  with  dimethylauiinc  and  reduciug  the 
condensation  jiroduct.  The  following  example  illustrates 
the  method  employed  for  producing  the  dyestuffs  : — A  solu- 
tion of  l.i  kilos,  of  y)-amido-ben/.yl-dimethylaniine  and  JO 
kilos,  of  muriatic  acid  is  diazotised  with  7  kilos,  of  nitrite. 
The  easily  soluble  diazo  compound  is  run  into  a  diluted 
solution  containing  14-5  kilos,  of  /8-naphthol,  4  kilos,  of 
sodium  hydrate,  and  40  kilos,  of  sodium  carbonate.  The 
dyestuff  separates  in  orange-coloured  flakes,  and,  after  filter- 
ing off,  is  dissolved  in  12  kilos,  of  hydrochloric  acid  and 
200  litres  of  water  and  precipitated  with  salt.  The  hydro- 
chloride of  the  dyestufif  forms  a  greenish  tarry  mass,  which 
dissolves  easily  in  water  to  an  orange  solution  and  dyes 
tanniued  cotton  the  same  shade  fast  to  washing  and  light. 
Hy  substituting  other  components  for  the  /3-naphthol,  other 
shades  can  be  obtained  varying  from  red,  through  orange,  to 
yellow  and  brown. — T.  A.  L. 


The  Manufacture  or  Production  of  New  Colouring  Matters. 
H.  E.  Newton,  London.  From  the  "  Farbenfabrikea 
vormals  F.  Baver  and  Co.,"  Elherfeld,  Germany.  Eug. 
Pat.  23,211,  December  16,  1892. 
This  is  an  extension  of  the  following  specifications  :  Eng. 
Pat.  8299  of  1 889  (this  Journal,  1890,  608);  Eng.  Pat. 
18,517  of  1889  (this  Journal,  1890,  1032)  ;  Eng.  Pat.  of84 
of  1891  (this  Journal,  1892,  345)  ;  and  Eng.  Pat.  14,927  of 
1892  (this  Journal,  1893,  673).  The  subject-matter  of  the 
last-named  specification  is  the  production  of  colouring 
matters  by  combining  the  diazo  compounds  of  certain 
amido-carboxylic  acids  and  their  derivatives  with  phenols, 
naphthols,  dihydroxynaphthalenes,  and  their  sulphonic  and 
carboxylic  acids,  or  with  amidonaphthol  sulphonic  acids,  or 
with  /w-phenylene  or  7H-tolylene  diamine.  In  the  present 
extension  it  has  been  found  that  the  amido-carboxylic 
acids  and  amido-hydroxycarboxylic  acids  of  Eng.  Pat. 
14,927  of  1892  can  be  replaced  by  amido-phenol  ether 
carboxylic  acids,  tlieir  homologiies,  or  substitution  products. 
The  actual  claims  only  refer  to  the  production  of  colouring 
matters  from  diazotised  aniido-anisic  acid  or  amido-ethyl- 
salicylic  acid  and  the  1 .3,  1  .4,  or  1 .4',  «-naphthol  sulphonic 
acids.  The  colouring  matters  obtained  give  brilliant  shades 
on  chromed  cotton,  some  of  them  being  equal  in  brilliancy 
to  alizarin  red. — T.  A.  L. 


The  Manufacture  and  rroduction    of  New   Basic  Dyes 

and  of  New  Materials  for  use    in   their   Preparation. 

J.  Y.  Johnson,  London.     From  the  "  Badische  Anilin 

und  Soda  Fabrik,"  Ludwigshafen,  Germany.     Eng.  Pat. 

23,397,  December  19,  1892. 

These  colouring  matters  belong  to  the  rhodamine  series, 

and  are  derived  from  mono-alkylated  amido-crcsols,  which 

are    obtained    by    fusing    the    mono-alkyl-o-toluidine-p-sul- 

phonic  acids  with  potash.     The  compounds  thus  obtained 

have  the   general    formula    C6ir3.CH3.NHK.OH[l:2:4], 

and  can  be  converted  by  heating  with  phthalic  anhydride 

into  symmetrical  dialkylated  rhodamines,  according  to  P^ng. 

Pat.  15,374   of  1887  (this  Journal,  1888,745).     By  further 

alkylation,  as   described  in  Eng.   Pat.   9633   of   1892  (this 

Journal,  1893,  441),  these  dialkyl-homo-rhodamines    yield 


new  basic  dyestuffs.  The  followiog  details  are  given : — 
About  10  kilo.-,  of  ethyl-o-toluidine  are  dissolved  below 
GO''  C.  in  20  kilos,  of  sulphuric  acid  containing  23  per 
cent,  of  anhydride,  and  subsequently  30  kilos,  of  70  per 
cent,  anhydride  are  gradually  added.  The  melt  i.s  allowed 
to  stand  at  4(J' — 70'  ('.  until  a  test  dissolves  completely  in 
dilute  alkali,  when  the  whole  is  poured  on  to  ice.  The 
sulphonic  acid  separates  in  a  crystalline  form,  and  is 
converted  into  its  sodium  salt.  'J'his  is  then  fused  with  two 
to  three  times  its  weight  of  caustic  potash  at  SCO"  ('.  for 
some  liours,  until  a  test  shows  the  absence  of  sulphonic 
acid.  The  melt  is  then  dissolved  in  water  acidulated  with 
hydrochloric  acid,  and,  after  filtration  and  neutralisation 
with  soda,  is  extracted  with  ether  or  benzene.  On  rlistilling 
otf  the  solvent  the  ethyl-o-arnido-p-cresol  remains  as  an  oil, 
which  solidities  on  standing  and  can  be  recrystallised  from 
a  mixture  of  benicne  and  petroleum  ether.  For  the  pro- 
duction of  the  so-called  homo-dialkylrhodamiue,  about 
10  kilos,  of  the  ethyl-o-amido-/>-cresol,  10  kilos,  of  phthalic 
anhydride,  and  5  kilos,  of  zinc  chloride,  are  heated  in  an 
enamelled  pot  to  170' — 200'  C.  for  about  one  hour.  When 
cold,  the  melt  is  powdered,  well  washed,  and  digested  for 
24  hours  with  dilute  caustic  soda  solution.  The  homo- 
rhodamine  base  thus  obtained  is  filtered  off,  washed,  and 
dried.  It  is  converted  into  its  hydrochloride  by  dissolving 
in  hydrochloric  acid  and  pouring  into  a  small  (juantity  of 
water.  To  further  alkylate  these  compounds  the  homo- 
rhodamine  base  is  dissolved  in  methyl,  ethyl,  or  amy! 
alcohol,  or  in  glycerol,  and  hydrochloric  acid  is  passed 
through  the  solution,  or  any  of  the  other  methods  descriljed 
in  Eng.  Pat.  9633  of  1892  may  be  employed.— T.  A.  L. 


Improvements  in  the  Manufacture  of  Colouriny  Matters. 
H.  H.  Lake,  London.  From  Kalle  and  Co.,  Hiebrich-on- 
the-Rhine,  Germany.  Eng.  Pat.  23,672.  December  22, 
1892. 

WiiExp-nitrotoluene  sodium  sulphonatc  is  heated  with  one- 
tenth  its  weight  of  soda  to  103""  C.  (Chem.  Ind.  1887,  307) 
it  yields  a  yellowish  red  dyestuff  which  dissolves  in  con- 
centrated sulphuric  acid  with  a  violet  colour  and  is  said  to 
be  identical  with  the  product  obtained  according  to  Ger. 
Pat.  38,735,  by  mixing  5  kilos,  of  ;j-nitrotoluene  sodium 
sulphonate,  70  litres  of  water,  and  :5  kilos,  of  soda  lye  of 
30^  B.  According  to  the  present  specification  a  substance 
of  definite  composition  is  obtained  by  acting  with  a  con- 
siderable excess  of  soda  lye  at  a  low  temperature  on  the 
jj-nitrotoluene  sodium  sulphonate,  the  product  obtained  being 
yellower  and  having  the  formula  of  the  sodium  salt  of  a 
dinitrosostilbene  disulphonic  acid.  It  dyes  wool  or  unmor- 
danted  cotton  a  reddish-yellow.  On  reduction  it  yields  an 
orange-red  dyestuff,  whilst  oxidising  agents  produce  a 
greenish-yellow  colouring  matter.  The  former  dissolves  in 
concentrated  sulphuric  acid  with  a  blue  and  the  latter  with 
a  brown  colour.  A  solution  of  10  kilos,  of  /j-nitrotoluene 
sodium  sulphonate,  100  litres  of  water,  and  20  kilos,  of 
soda  lye  of  4o'^  B.  is  heated  for  an  hour  to  about  70  C. 
The  colour  of  the  solution  which  at  first  is  an  intense 
magenta  changes  to  orange-yellow,  and  the  sodium  salt  of 
the  new  acid  separates  out  in  orange-yellow  crystals.  The 
oxidation  product  is  obtained  by  mixing  the  dyestuff  paste 
with  7"  5  kilos,  of  sulphuric  acid  (2  :  1),  and  adding  4-2  kilos, 
of  powdered  potassium  bichromate  with  constant  agitation. 
After  standing  12  hours  the  reaction  is  complete.  An  equal 
volume  of  water  is  then  added,  the  dyestuff  is  filtered  off, 
w^ashed  with  dilute  brine,  dissolved  in  ammonia,  and 
evaporated  to  dryness.  The  reduction  product  is  prepared 
by  dissolving  10  kilos,  of  the  sodium  salt  of  the  new  acid, 
and  13 '4  kilos,  of  ferrous  sulphate  in  100  litres  of  water. 
Sufficient  ammonia  is  then  added  to  precipitate  the  ferrous 
oxide  and  the  whole  is  boiled  and  filtered  hot  from  the 
ferric  oxide.  The  dyestuff  is  precipitated  from  the  solution 
with  salt.  A  product  having  similar  properties  can  be 
obtained  by  heating  one  part  of  the  sodium  salt  of  the  new 
acid  with  5partsof  water  for  three  hours  to  180"'C. — T.  A.  L. 
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Improvements  in  the  Production  of  Paramagenta  and  its 
Homologues  from  the  Corresponding  Leuco  Bases. 
O.  Imray,  London.  From  "  The  Farbwerke  vormals 
Meister,  Lucius,  und  Briining,"  Hoechst-on-the-Maine, 
Germany.     Eng.  Pat.  23,893,  December  27,  1892. 

Hitherto  no  satisfactory  method  for  use  on  a  manufacturing 
scale  has  been  devised  for  oxidising  triamido-triphenyl- 
methane  (paraleucaniline)  and  its  homologues,  triamido- 
diphenyl  -  tolyl  -  methane,  triamido-ditolyl-phenyl-methane, 
and  triamido-tritolyl-methane,  into  the  corresponding  car- 
binols  (rosaniline  bases).  The  oxidation  can,  however,  be 
performed  by  dissolving  the  leucaniline  bases  in  acetone, 
methyl  ethyl  ketone  or  in  ethyl  or  methyl  alcohol,  aud 
oxidising  them  in  presence  of  water  and  salt  by  means  of 
manganese  peroxide  and  acetic,  tartaric  or  oxalic  acid. 
About  10  kilos,  of  paraleucaniline  are  dissolved  in  15  kilos, 
of  acetone  and  mixed  with  10 — 12  kilos,  of  diluted  acetic 
acid,  10  litres  of  brine,  and  2  kilos,  of  salt,  and  oxidised  by 
running  in  Weldon  mud.  After  agitating  about  an  hour, 
the  acetone  is  distilled  off  at  60' — 70"  C.,  and  the  para- 
magenta remains  behind  after  running  off  the  salt  solution. 
It  is  extracted  by  repeated  boiling  with  water  and  is  pre- 
cipitated from  its  aqueous  solution  by  adding  salt. — T.  A.L. 


Manufacture  of  Yelloiv  to  Bed-brown  Colouring  Matters, 
suitable  for  Djjeing  Wool.  O.  Imray,  London.  From 
"  The  Farbwerke  vormals  Meister,  Lucius,  and  Briining," 
Hoechst-on-the-Maine,  Germany.  Eng.  Pat.  188, 
January  4,  1893. 

J  HE  colouring  matter  described  is  the  sodium  salt  of  the 
disulphonic  acid  of  anthrachrysone,  having  the  formula 
Ci-iHg06(S03^a)2.  Purified  anthrachrysone  is  mixed  with 
3 — 4  times  its  weight  of  fuming  sulphuric  acid  containing 
10—20  per  cent,  of  SO;,,  and  the  mixture  is  heated  to 
100^  C.  until  completely  soluble  in  water.  The  melt  is  then 
poured  into  a  large  quantity  of  water,  boiled,  filtered  from 
unaltered  anthrachrysone,  and  the  sodium  salt  is  precipitated 
by  adding  sodium  carbonate.  On  recrystallisation  from 
dilute  acetic  acid  the  acid  sodium  salt  forms  golden  leaflets 
with  a  greenish  reflex.  It  dyes  unmordanted  wool  yellow 
from  an  acid  bath,  gives  reddish-brown  shades  on  chromed 
wool  and  orange  shades  on  wool  mordanted  with  alumina. 
The  shades  produced  are  said  to  be  bright,  even,  and  fast 
to  soap. — T.  A.  L. 


V.-TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

PATENTS. 

Improvements  in  the  Method  of  and  Apparatus  for 
Rendering  Textile  Fabrics  Waterproof  bi/  one  Treat- 
ment or  Process.  J.  Miller  and  J.  5liller,  jun.,  Bradford. 
Eng.  Pat.  14,029,  August  3,  1892. 

These  are  improvements  upon  Eng.  Pat.  9711,  1890  (this 
Journal,  1892,  937).  For  regulating  the  supply  of  ingre- 
dients insoluble  in  water  the  inventors  employ  adjustable 
rollers  or  doctors  placed  upon  and  bearing  against  one  side 
of  the  cylinder  over  which  the  cloth  passes.  Also  for 
pressing  the  ingredients  into  the  cloth,  they  employ  a  loose 
roller,  which  bears  upon  the  cloth  as  it  passes  over  the 
cylinder.  Also  the  cloth  in  passing  through  the  machine 
may  pass  over  suitable  reversible  expanders,  then  through 
a  trough  and  over  reversible  expanding  suction  tubes, 
suitable  for  one  or  two  pieces  in  width,  such  suction  tubes 
being  constructed  with  internal  divisions,  dispensing  with 
covers.  The  fabric  then  passes  under  and  over  two  or 
more  heated  cylinders,  over  a  compensating  roller  (for 
taking  up  the  slack)  expanders  and  guide  rods  to  the 
cylinder  working  within  the  trough  containing  ingredients 
insoluble  in  water ;  then  through  a  similar  series  to  the  one 
just  described,  then  forwards  over  guide  rod  and  expander 
to  two  or  more  heated  rollers,  after  passing  over  and  under 
which  it  is  taken  up  by  a  tenteriug  or  other  drving  machine. 
— E.  G.  P.  T. 

Improvements  in  the  Process  and  Machinery  for  Pro- 
ducing a  Thread  or  Filament  similar  to  Silk.  F.  Lehner, 
Zurich.     Eng.  Pat.  22,736,  December  10,  1892. 

These  are  improvements  on  a  previous  patent,  11,831, 1891, 
(this  Journal,  1892,  680).  By  the  process  a  solution  mainly 
composed  of  nitrocellulose  is  made  to  flow  from  small 
orifices  into  a  liquid,  such  as  water,  turpentine,  &c.,  and  is 
drawn  out  into  a  fine  thread.  To  produce  such  a  thread 
from  a  5  per  cent,  solution  of  nitrocellulose  is  a  compara- 
tively easy  matter,  but  when,  in  order  to  obtain  stronger 
threads,  the  nitrocellulose  in  solution  is  raised  to  10  per 
cent.,  the  solution  becomes  so  thick  that  the  production  of  a 
thread  requires  a  pressure  of  several  atmospheres  to  make 
it  flow  through  fine  orifices.  The  inventor  gets  over  the 
difficulty  by  treating  a  strong  nitrocellulose  solution  with 
sulphuric  or  other  mineral  acid.  As  an  example,  to  a  20  per 
cent,  solution  of  nitrocellulose  in  wood  spirit  or  ether,  1 — 2 
parts  of  sulphuric  acid  (66^  B.)  are  added,  and  heat  is  apphed. 
A  compact  precipitate,  redissolving  on  shaking,  is  produced, 
and  the  solution  is  then  much  clearer  and  more  mobile 
than  before.     The  machine  for  manufacturing  the  threads  is 


constructed  as  follows : — The  reservoir  A,  which  contains 
the  solution,  is  provided  -with  a  gauge  glass  tc,  and  can  be 
adjusted  higher  or  lower  on  the  support  b.     The  reservoir 


is  also  connected  by  a  rubber  tube  ^  to  a  pipe  C.  This 
pipe  C  has  a  number  of  outlets,  connected  by  a  number  of 
rubber  tubes  r  to  a  corresponding  number  of  S-shaped  glass 
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tubes  e.  The  upper  bend  hooks  overoDe  side  of  a  troiiph  (i, 
the  lower  bend  is  close  to  the  bottom  of  this  trough,  and  tlie 
beut-up  end  is  made  to  terminate  in  a  narrow  aperture. 
From  this  narrow  aperture  the  sohition  enters  the  solidifyinf^ 
liquid  contained  in  (r,  and  is  then  drawn  out  and  extended 
into  threads.  Any  suitable  solidifyinf;  li<piid  may  be  used, 
as  for  example,  turpentine,  or  water,  or  petroleum.  The 
glass  tubes  are  kept  separate  in  the  trough  G  by  loosely 
inserted  glass  partitions,  which  do  not  impede  the  circula- 
tion of  the  li(juid,  but  prevent  the  filaments  from  becoming 
entangled,  should  any  filament  break.  Any  number  of  the 
filaments  i,  seven  is  a  suitable  number,  are,  ns  they  form, 
conducted  jointly  to  guides  at  ¥,.  At  K,  if  desired,  a  thread 
or  filament  p  of  any  other  material,  natural  or  artificial,  may 
be  added,  for  instance,  a  cotton  thread,  real  silk  thread,  or 
others,  this  additional  thread  is  contained  on  the  spool  P, 
and  is  guided  from  the  spool  below  the  tube  C,  over  the 
trough  G  to  the  guide  E.  The  united  filaments  i  and  the 
natural  filaments  p  are  now  steadily  drawn  off  by  the 
mechanism  T,  and  then  guided  through  a  narrow  aperture  m 
to  the  drying  chamber  t^,  which  is  closed  as  air-tight  as 
possible,  and  provided  with  a  lid  D.  On  leaving  the  drying 
chamber  the  filaments  reach  the  denitrating  appliance  T. 
This  consists  of  a  roller  partly  immersed  in  a  denitrating 
liquid,  by  preference  ammonium  sulphide,  which  removes  a 
portion  of  the  nitro  groups  and  neutralises  any  free  acid 
which  may  adhere  to  the  filaments.  By  the  drawing- 
forward  mechanism  T  the  filaments  are  then  drawn  over  the 
guides  S  to  the  spinning  apparatus  .r^,  which  may  be  of  any 
known  suitable  construction, — E.  G.  P,  T. 


Improvements  in  the  Manufacture  of  Linoleum  and  similar 
Floor-cloth  Preparations.  A.  Campbell^  Fifeshire.  Eng. 
Pat.  23,325,  December  19,  1892. 

Dried  peat,  turf,  "  moss  litter,"  or  other  similar  vegetable 
matter  is  thoroughly  dried  and  ground  to  poMder,  which  is 
then  used  instead  of  ground  cork  for  making  linoleum  and 
similar  floor-cloth  preparations. — C.  E.  A.  W. 


Improvements  in  the  Manufacture  of  Textile  Fabrics,  also 
applicable  to  Cord,  Hope,  and  the  like.  V>'.  Darlow, 
Plaistow,  London.  Eng.  Pat.  23,741,  December  23, 
1892. 

The  invention  consists  in  weaving  or  intertwining  threads 
of  aluminium,  either  by  itself  or  along  with  the  material 
usually  employed  in  the  manufacture  of  cloth  of  various 
descriptions,  lace,  rope,  cord,  and  the  like. — E.  G.  P.  T. 


Improvements  in  the  Method  of  and  Apparatus  for 
Extracting  Suint  or  Yolk  from  Wool.  R.  J.  Urquhart, 
Manchester.  From  E.  Kichard-Lagerie,  Roubaix,  France. 
Eng.  Pat.  12,433,  June  24,  1893. 

See  under  XII.,  page  1044. 


An  Improved  Method  of  Conditioning  Textile  Fibres 
and  Apparatus  therefor.  W.  Saulmann,  Berlin.  Eng. 
Pat.  9,830,  May  17,  1893. 
A  NUMBER  of  drying  drums  are  arranged  in  a  box  made  of 
non-conducting  material  over  a  source  of  heat.  The  drums 
can  be  shut  oil"  from  the  outside  by  means  of  stop-cocks, 
and  are  for  the  reception  of  the  textile  fibres  to  be  dried. 
They  are  all,  at  one  end,  in  connection  with  a  single  dis- 
charge pipe  leading  to  a  fan.  At  the  other  end  they  give 
admission  to  a  current  of  air  which  has  first  been  dried  by 
passing  through  large  upright  vessels  or  towers  containing 
hygroscopic  materials,  and  then  heated  by  passing  through 
a  spiral  coil  contained  in  a  heating  tower.  The  drums, 
■which  are  weighed  at  the  beginning  of  the  operation,  after 
being  charged  with  the  damp  fibre,  are  again  weighed  at  the 
end  of  the  operation,  after  the  stop-cocks  have  been  closed. 

— E.  G.  P.  T. 


An  Improved  Impervious  Sack  or  Sacking,  and  a  Method 
and  Means  for  the  Production  thereof.  E.  Pierret, 
Vilvorde,  IJelgium.     Eng.  Pat.  17,003,  September  9,  1893. 

The  sacking  consists  of  a  woven  fabric  or  ordinary  sacking 
of  cither  flax,  jute,  or  hemp.  It  is  coated  on  one  side  with 
a  compound  adapted  to  render  it  impervious  to  damp  or 
atmospheric  influence.  This  compound  consists  of  a 
mixture  of  artificial  bitumen  (refuse  from  petroleum  dis- 
tillation), 00 — 80  parts,  pitch,  such  as  is  obtained  as  refuse 
in  the  saponification  of  palm-oil,  .j — 20  parts,  and  chalk 
about  20  parts.  After  application  of  this  mixture,  a  layer 
of  thin  paper  is  pressed  down  upon  it,  so  as  to  act  as  a  pro- 
tection against  adhesion  of  other  matters.  This  sacking 
may  be  prepared  in  the  piece  and  then  cut  up  to  form  sacks 
or  bags.  A  machine  for  the  application  of  the  compound 
to  the  sacking  forms  part  of  the  claim. — E.  G.  P.  T. 


VI -DYEINa,  CALICO  PRINTINa.  PAPER- 
STAINING.  AND  BLEACHING. 

Preparation  of  Chlorate  of  Soda.     G.   A.  Schoen.     Bull. 
Soc.  Ind.  Mulhouse,  February — March  1893,  93. 

See  under  VII.,  page  1029. 


The  Metallic  Sulpholeates  and  their  Use  as  Mordants  for 
Steam  Colours.  A.  Scheurer,  Bull.  Soc.  Ind.  Mulhouse, 
February— March,  1893,  95. 

SuLpHOLEATE  of  alumina  (prepared  by'precipitation  and  well 
washed),  admixed  with  colouring  matters  capable  of  forming 
alumina  lakes,  combines  with  them  and  is  used  on  the  fibre 
by  the  process  of  steaming.  Alizarin  under  these  condi- 
tions gives  a  colour  which  attains  its  maximum  of  brilliance 
on  simply  washing,  if  printed  on  to  calico  prepared  with 
sulpholeate  of  soda  or  ammonia.  An  addition  of  stannic 
sulpholeate  adds  considerable  fire  to  the  red.  Alizarin- 
orange  fixed  in  the  same  way  gives  very  good  results  and 
the  colour  keeps  well.  Persian  berries,  bark,  and  wild 
extracts,  and  all  colouring  matters  fixable  by  acetate  of 
alumina,  also  give  good  results  with  the  sulpholeate.  The 
sulpholeates  of  chrome  and  iron  also  give  excellent  results, 
particularly  for  pale  shades,  when  substituted  for  the 
acetates  of  these  metals.  Scheurer,  Eott,  and  Co.  have 
used  the  sulpholeate  of  alumina  since  July  1881.  (The 
firm  of  Zurcher  also  have  been  in  the  habit  of  using  sulpho- 
leate of  magnesia  as  an  addition  to  steam-pinks.) — W.  E.  K. 


The  Destructive  Action  of  "  Steaming "  on   Cotton   and 
Wool.      A.    Scheurer.      Bull,     Soc.    Ind.     Mulhouse, 

February— March  1893,  89. 

Two  series  of  experiments  were  made  with  calico,  in  the 
one  case  the  cloth  being  well  boiled  out  with  water,  soured, 
and  well  washed  (grey),  whilst  in  the  other  the  cloth  was 
subjected  to  a  soda  boil  and  well  washed  (white).  The 
cloth  thus  treated  was  then  steamed  for  from  60  to  540 
hours  at  a  constant  temperature  of  99"^ — 100"  C,  and  the 
strength  tested  at  intervals  of  60  hours.  The  grey  and 
white  cloth  show  practically  the  same  results.  The  first  60 
hours'  steaming  has  a  weakening  effect  equal  to  20  per  cent , 
and  up  to  360  hours  the  destruction  of  the  cellulose  goes  on 
regularly,  the  cloth  being  weakened  to  the  extent  of  70  per 
cent.  The  destructive  action  is  then  slower,  and  at  540 
hours  it  amounts  to  about  85  per  cent. 

The  experiments  on  wool  were  made  with  grey  cloth, 
scoured  with  lukewarm  soap  and  soda-ash,  washed,  soured 
with  weak  oxalic  acid,  and  again  thoroughly  washed.  The 
cloth  was  then  steamed,  but  for  a  shorter  time  than  tho 
cotton,  as  the  destructive  action  is  greater.  During  the 
three  first  hours  the  wool  is  weakened  18  per  cent.,  and 
afterwards  the  destructive  action  slackens  and  equals  about 
12   per  cent,   for  each  successive   interval   of    12   hours, 

E   2 
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amounting  in  60  hours  to  75  per  cent.,  a  destructive  effect 
equal  to  that  produced  on  cotton  only  after  420  hours' 
steaming. — W.  E.  K. 

The  Dyeing  of  Woollen  Hals.     E.  Herzinger.     Farber- 
Zeitung,  1893,  281—282  and  300—302. 

The  artificial  organic  dyes  are  at  the  present  time  principally 
employed  in  this  industry  (Germany)  in  place  of  the  dyes  of 
natural  origin,  on  account  of  their  greater  colouring  power  and 
clearness  of  tone.  Of  these,  the  colouring  matters  derived 
from  anthracene  are  employed  with  especial  advantage  in  the 
dyeing  of  hats  which  have  to  be  subsequently  stiffened,  and 
then,  in  an  after  process,  cleansed  on  their  surface  with 
alkalis,  the  supreme  fastness  of  the  alizarin  dyes  rendering 
them  particularly  suitable  for  application  to  such  purpose  ; 
moreover,  the  hats  so  dyed  do  not  acquire  a  harsh  feel 
thereby,  and  do  not  suffer  any  change  of  colour  in  the 
operations  of  finishing  and  stiffening.  The  dyes  derived 
from  benzene  and  naphthalene  are  almost  restricted  in  their 
application  in  this  industry,  to  the  colouring  of  women's 
hats,  in  both  pale  and  dark  shades. 

Preliminary  Operation.  —  Previous  to  dyeing,  the  hat 
bodies  are  thoroughly  moistened  by  immersion  in  boiling 
water  for  \ — f  hour. 

Mordanting.^£oT  18  dozen  unstiffened  hat  bodies 
(weighing  in  all  about  18  kilos.),  or  22  dozen  stiffened 
ones  (weighing  about  25  kilos.),  800 — 850  grms.  of  potas- 
sium bichromate  and  280  grms.  of  oxalic  acid  are  taken, 
in  a  bath  of  which  the  hat  bodies  are  boiled  \\  hours. 

Oxalic  acid  is  employed  in  mordanting  in  preference  to 
tartaric  acid,  as  the  mordant  which  is  produced  by  its 
agency,  while  adapted  for  the  dyeing  of  dark  shades, 
furnishes  paler  colours  of  purer  tone  than  does  the  mordant 
formed  from  potassium  bichromate  and  tartaric  acid. 

Por  dyeing  pale  colours,  a  boiling  with  8 — 10  per  cent,  of 
common  salt  for  half  an  hour,  after  treating  as  described,  is 
further  to  be  recommended. 

Dyeing. — The  dye-bath  having  been  heated  to  a  tempe- 
rature of  about  30^,  the  requisite  dyes  are  added,  with 
800  grms.  of  ammonia  solution  and  3  kilos,  of  sodium 
sulphate,  and  then  the  mordanted  hat  bodies.  These  are 
worked  about  for  20  minutes  before  the  temperature  is 
further  raised,  which  is  so  accomplished  that  the  bath 
arrives  at  the  boil  in  \\  hours,  and  is  maintained  boiling, 
according  to  the  thickness  of  the  felt,  for  ^ — 1^-  hours,  or 
until  completely  penetrated  by  the  dye.  The  hat  bodies 
are  then  taken  out,  placed  on  a  stillage,  and  straightened. 
Meanwhile  a  second  bath  is  prepared,  consisting  of  one- 
third  of  the  first  bath  and  two-thirds  cold  water,  to  which 
2i  kilos,  of  acetic  acid  and  1  kilo,  of  sodium  bisulphate  are 
added.  Into  this  the  hat  bodies  are  now  put,  and  then  the 
temperature  of  the  bath  is  gradually  raised  to  100",  and 
kept  thereat  for  J  hour.  In  this  second  bath  the  shades 
may,  if  necessary,  be  conveniently  darkened  or  modified 
by  the  addition  to  it  of  rapidly  dyeing  colouring  matters, 
such  as  a  fustic  extract.  Anthracene  yellow  C,  Oranges  II 
and  IV,  Azocarmine,  Patent  blueB,  Cyanine  B,  Cyanol  extra, 
and  Anthracite  black,  the  employment  of  alizarin  colouring 
matters  at  this  stage  being  less  practicable  in  consequence 
of  the  longer  time  which  they  require  to  dye. 

The  following  are  examples  of  appropriate  mixtures  of 
dyes  for  obtaining  the  shades  in  vogue. 

[The  quantities  given  refer  to  the  weights  of  goods 
mentioned  above  ;  and  the  dyes,  except  when  otherwise 
stated,  are  employed  in  the  state  of  powder.] 

Dkabs. 

Grms. 

Anthi-aeene  brown 25—65 

Alizarm  yellow  GGAV 5—8 

Alizarin  black .3—23 

Br(>-wn8  (  =  "Morlov,"  "Nutria,"  a>'d  "Tabak"). 

Grms. 

Anthracene  brown 75—230 

Anthracene  yellow  C 10—20 

Azocarmine,  concenti-atcd  paste . . .      0—10 

Cyjuiine  B 10—0 

Anthracite  l)liKk  B 30—55 


Olive   Brown, 

Grms. 

Fustic  extract,  syrup 2,250 

Anthracene  brown 230 

Alizjtrin  black  WR 80 

Greys. 

Grms. 

Alizarin  black  WR 15—30 

Gallein 20—30 

Patent  blue  B 4—60 

Azo-oi-seilliii  V 2i — 0 

Greys  are  also  obtainable,  without  previous  mordanting 
of  the  wool,  with  Anthracite  black  alone,  sodium  sulphate 
being  employed  as  assistant  to  the  dyeing. 

In  the  dyeing  of  darker  shades  of  brown  it  is  advisable 
to  dispense  with  chrome  as  mordant,  owing  to  the  rims  of 
the  hat  bodies  mordanted  with  it  taking  a  deeper  colour 
than  the  rest  of  the  felt.  A  preferable  method  of  dyeing 
in  this  case,  when  phenolic  colouring  matters  are  used,  is 
to  apply  them  before  the  mordanting  salt  or  salts,  as  in  the 
following  example,  in  which  the  quantities  mentioned  are 
for  18  dozen  unstiffened  or  21  dozen  stiffened  hat  bodies. 


Medii-m  Olive  Brown. 

Boil  the  wool-felt,  which  has  previously  been  thoroughly 
moistened,  for  1  i  hours  with — 

Sumac  extract 1  kilo. 

Fustic  extract,  syrup 3  kilos. 

Logwood  extract,  syrup 150  grms. 

Acetic  acid 300      „ 

Cloth  red  B 70—80  „ 

then  fix  with — 

Grms. 

Copper  sulphate 7.50 

Ferrous  sulphate 4o0 

by  boiling  \ — 1  hour. 

The  fashionable  coffee-brown  shade  is  obtained  in  this 
manner,  employing,  however,  a  larger  quantity  of  cloth  red 
and  less  fustic  than  those  given.  10 — 30  grms.  of  magenta 
may  be  added  to  the  bath,  after  dj-eing  as  above,  to  redden 
the  shade,  if  desired,  the  hat  bodies  being  then  immersed  in 
the  bath  for  20  minutes  longer. 

Hat  bodies  which  have  been  felted  in  the  presence  of 
acid  do  not  sadden  so  well  with  ferrous  sulphate  as  those 
felted  by  the  aid  of  alkalis.  This  diflaculty  may  be  over- 
come by  increasing  the  quantity  of  ferrous  sulphate  which 
is  employed  and  adding  a  little  soda  to  the  bath,  or  it  may 
be  evaded  by  dyeing  the  mordanted  hat  bodies  in  an  acid 
bath  with  appropriate  dyes,  as  Cloth  red  B,  Anthracite  black 
B,  and  Anthracene  yellow  C. 

For  blacks,  logwood  is  still  employed  as  chief  dyestuff, 
along  with  fustic,  Azo  yellow.  Indigo  carmine.  Acid  violet 
6  B,  and  Patent  blue,  and  in  conjunction  with  mixed 
mordants  of  chrome  and  copper  and  copper  and  iron. 
Woollen  hats  which  are  to  be  stiffened  are  proofed  before 
dyeing,  as  the  logwood  colour-lake,  which  becomes  deposited 
in  and  about  the  fibres  on  d^-eing,  resists  the  penetration  of 
the  pores  of  the  felt  by  the  shellac  solution  employed  for 
stiffening,  and  thus  prevents  this  operation  being  after- 
wards performed.  The  following  two  recipes  illustrate  the 
mode  of  dyeing,  the  quantities  prescribed  being  for  50 
dozen  stiffened  hat  bodies. 

Black  on  Chrome-Copper  Mordant. 

Mordant  by  boiling  for  \^  hours  with — 

Kilos. 

Potassium  bichromate 2 

Acid  potassium  tartrate 1 '  75 

Copper  sulphate 1 

Oxalic  acid   0"3 

dye  for  1  hour  with  a  freshly-prepared  decoction  of  45  kilos^ 
of  logwood  and  200  grms.  of  fustic  extract. 
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Black  ox  Ikon-Copi'KR  Mokuant. 

Mordant  for  I  j  hours  with  — 

KiloH. 
I'Vrrous  siilplmti* 4- ,-, 

Acid  potassium  tart  rate 2 

Copper  sulplmie 1 

and  dye  with  the  extract  of  .17-.j   Itilos.  of  logwood   and 
0  •  75  of  fustic  extract  syrup. 

Mclanffes. — These  are  obtained  by  dyeing  wool  in  the 
loose  state  in  the  ordinary  way,  mixing  variously-dyed 
portions,  and  forming  and  felting  them  together  to  produce 
the  hat  bodies. 

If  the  felting  is  effected  with  the  assistance  of  sulphuric 
acid,  colouring  matters  dyeing  on  ilic  chrome  mordant,  as 
Alizarin  black.  Alizarin  blue.  Alizarin  orange.  Anthracene 
brown,  Alizarin  yellow  GGW,  Anthracene  yellow,  and 
Anthracite  black,  are  employed  for  colouring  the  wool,  but 
on  no  account  logwood.  For  black,  Naphthylamine  black 
1)  (5  per  cent.),  which  is  applied  without  mordant  in  a 
bath  aciditied  with  sodium  acid  sulphate  ("  bisulphate  of 
soda")  (2!  per  cent.),  and  acetic  acid  (2',  per  cent.),  is 
commendable.  For  white,  the  yellow  tint  of  the  wool  which 
remains  after  bleaching  is  neutralised  with  a  minute  quantity 
of  formyl  violet  4  BS. 

When  the  felting  is  performed  with  the  aid  of  a  solution 
of  soap,  logwood  and  other  natural  d^-estuffs  may  be 
employed  for  the  obtainment  of  various  shades  of  olive  and 
gre3%  and,  along  with  alizarin  red  S  and  orange,  for  browns 
and  brown  olives,  the  wool  being  mordanted  with  simple 
or  mixed  mordants  of  alumina,  chrome,  and  copper.  In 
chroming,  excessive  action  on  the  wool  is  to  be  avoided, 
on  accouiLt  of  the  injury  to  the  felting  properties  of  the 
fibre  which  it  occasions.  For  whitening  the  wool  which  is 
to  be  incorporated  in  an  undyed  state  with  the  coloured 
fibres,  a  sniall  quantity  of  methyl  violet  0  B  may  in  this 
case  be  employed. — E.  B. 


PATENTS, 

Improvements  in  or  connected  with  the  Fastening  or 
Attaching  of  the  Perforated  Spindles  or  Skewers  in 
Cop-Vyeint)  Machines.  E.  Shaw,  Manchester.  Eng. 
Pat.  17,047,  September  24,  1892. 

The  cop-skewers  H  (see  figure)  are  fixed  in  the  plates  E  by 
means  of  metallic  screw-washers  y,  which  fit  over  projections 
h^  on  flanges  /(,  with  which  the  skewers  are  provided,  and 
rest  on  india-rubber  seatings  G. 


Instead  of  employing  a  separate  washer  for  each  skewer, 
a  plate  with  a  number  of  projecting  sockets  constructed  so 
as  to  fit  down  into  the  sockets  e  of  the  plate  E  may  be 
used  ;  and  instead  of  a  screw-washer  a  plain  metal  washer 
held  in  position  by  screws  projecting  from  the  plate  E  may 
be  emidoyed. — E.  B. 


Improvements  in  the  Production  of  Fast  Colours  on  Fibres 
by  Means  of  Dyeing  and  Printing.  P.  H.  Newton, 
London.  From  "The  Karbcnfabriken  vormals  Friedrich 
Bayer  and  Co.,"  Elberfcld,  Germany.  Kng.  Pat.  20,444, 
November  11.  1892. 

The  diazo-azo  compounds  obtained  by  the  combination  of 
one  molecular  proportion  of  a  tetrazo  salt  (of  benzene, 
diphenyl,  phenyltolyl,  ditolyl,  mono-alkylhydroxydiphenyl, 
mono-alkylhydroxyditolyl,  diphenoldialkyl  (;ther,  diphen- 
o.xyacetic  acid,  nai.hthaleiie,  fiuorcne.  stilbene,  carbazol, 
diphenylene  oxide,  ditoluylene  o.xide,  &c.  (Kng.  Bat.  22l:{ 
of  1886),  with  one  molecular  proportion  of  an  aromatic 
amido-  or  hydroxy-compound,  possess  the  property  of 
dyeing  vegetable  fibres  and  silk  at  temperatures  below 
GO^  C.  without  undergoing  decomposition.  The  diazo 
compounds  thus  fi.xcd  upon  the  fibre  can  be  converted 
into  valuable  dyes  by  treatment  with  solutions  of  amido 
bases  or  phenols  or  their  sulpboxy-  or  carboxy-deriva- 
tives.  A  brown-red  colour,  for  example,  is  dyed  on 
cotton  by  immersing  the  latter  first  in  an  acidified 
solution  of  naphthalene-azo-diazo-diphenyl  chloride  at 
S"^ — ■10''  C.  for  ."? — 5  hours,  and  then,  after  wringing  (but 
without  rinsing),  passing  it  into  a  dilute  alkaline  solution 
of  ^-naphthol.  Similarly  an  intense  black  is  developed  on 
cotton,  by  treating  it  successively  with  naphthalene-azo-diazo- 
diphenyl  chloride,  a-naphthylamine,  nitrous  acid,  and 
1 : 8-dihydroxynaphthalene-o-monosulphonic  acid. 

For  printing  purposes  a  paste  containing  '»  to  6  per  cent, 
of  any  of  the  above-mentioned  diazo-azo  compounds  is 
prepared,  and  for  application  is  incorporated  with  a  suitable 
thickening  paste,  acetic  acid  and  sodium  acetate,  the  printed 
material,  without  being  dried,  being  passed  immediately 
into  the  developing  bath.  A  second  method  of  printing 
consists  in  preparing  the  yarn  or  tissue  with  u,  developing 
agent  (that  is,  a  phenol  or  amido  base)  before  applying  the 
diazo-azo  paste.  In  the  case  of  the  amido-diazo-azo  com- 
pounds, the  process  may  be  modified  by  subjecting  the 
printed  materials  to  a  diazotising  operation  before  develop- 
inff.-E.  B. 


A  Machine  for  Diieini)  Wool,  Yarns,  and  similar  Material. 
E.  B.  Archibald"  Tillicoultry,  Scotland.  Eng.  Pat.  21,189, 
November  22,  1892. 

The  purposes  of  this  invention  are  to  avoid  oxidation  by 
exposure  of  the  material  to  air,  and  to  obtain  even  dyeing 
without  moving  the  material  during  the  process.  In  this 
machine  the  wool  is  enclosed  between  an  upper  and  a  lower 
perforated  plate,  which  together  form  a  tray.  A  series  of 
such  traj's  is  arranged  one  above  another,  with  a  perforated 
plate  between  each  two,  in  a  cage  made  of  tinned  steel. 
This  cage  is  provided  with  gearing  for  raising  it  out  of  the 
liquor  when  required.  The  dye  solution  is  caused  to 
circulate  in  various  directions  through  the  various  sieves 
and  trays.— E.  B.  B. 


An  Improved  Process  for  the  Production  of  Coloured 
Patterns  upon  Aniline  Black  Grounds  i?i  Calico  Printing. 
The  Thornliebank  Company,  Limited,  and  W.  E.  Kay, 
Thomliebauk,  Glasgow.  Eng.  Pat.  713,  January  12, 
1893. 

The  goods  are  first  padded  with  a  solution  containing 
aniline  salt  and  a  chlorate  and  ferrocyanide  of  an  alkali 
metal,  this  being  a  mixture  capable  of  forming  aniline 
black,  when  subjected  to  the  usual  ageing  process.  After 
carefully  drying,  a  solution  of  a  basic  coal-tar  colour  is 
printed  on  the  fabric,  together  with  the  resist  and  thicken- 
ing. The  resist  consists  of  a  metallic  acetate,  usually  that 
of  sodium  or  zinc.  On  subsequent  ageing  the  coloured 
pattern  appears  on  a  black  ground. — E.  B.  B. 
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Improved  Means  for  Cleaning,  Mordanting,  and  Dyeing 
Fabrics  and  Tissues.  H.  Gardner,  London.  From  C.  P. 
Andersen,  Copenhagen,  Denmark.  Eng.  Pat.  15,085, 
August  5,  1893. 

A  PKEPARATiox  is  described  containing  palm  oil,  brine, 
onions,  bark  extract,  vinegar,  turpentine,  potash,  and  soda 
lyes.  Boracic  acid  and  a  colouring  matter  are  added,  and 
the  mass,  dissolved  in  or  diluted  with  ■water,  is  applied  by 
means  of  a  brush  or  by  fiiction  to  the  fabric,  which  assumes 
thereby  a  clean,  fresh,  and  new  appearance. — E.  B.  B. 


VII -ACIDS.  ALKALIS,  AND  SALTS. 

The  Melting  Points  of  Inorganic  Salts.     V.  Meyer  and 
^y.  Eiddle.     Ber.  1893,  26,  2443—2451. 

Thk  melting  points  of  various  salts  have  been  determined 
by  fusing  sufficiently  large  quantities  in  a  platinum  dish 
holding  200  cc,  superheating  to  some  extent,  and  then 
allowing  to  cool,  stirring  the  while  with  a  stout  platinum 
rod.  When  solidification  commences  the  temperature 
remains  practically  stationary  for  awhile,  so  that  the 
remaining  air  (or  nitrogen  for  higher  temperatures)  can  be 
expelled  by  means  of  a  current  of  hydrochloric  acid  gas 
whilst  the  temperature  is  constant,  and  measured  over 
water,  the  temperature  being  known  from  a  comparison  of 
the  volume  of  air  (or  nitrogen)  thus  obtained,  and  that 
originally  contained  in  the  air  thermometer  at  the  starting 
temperature. 

As  check  experiments,  the  fusing  point  of  an  alloy  of 
lead  and  tin  was  determined  by  means  of  this  arrangement 
(using  an  earthenware  dish)  to  be  192^ — 193^,  the  same 
tigure  being  obtained  by  means  of  a  mercurial  thermometer  ; 
whilst  the  average  values  of  several  concordant  observa- 
tions gave  80-4°,  275°,  and  419°  as  the  melting  points  of 
naphthalene,  anthraquinone,  and  zinc  respectively. 

The  following  mean  values  were  obtained  with  the  salts, 
&c.  examined,  10  observations  being  made  in  each  case : — 


Substance. 


Melting  Point. 


Sodium  chloride  . . . . 

„     bromide  . . . . 

„     iodide 

Potassiiuu  cMoi-ide . 
„  bi-omide.. 
„        iodide  ... 

Potash 

Soda 

Borax 

Sodium  sulphate. . . . 
Potassium  sulphate. 


S51 


C50 

766 

71.j 

623 

1,045 

1,098 

S7S 

845 

1.073 


— c.  E.  A.  ^y. 


340°  larger  proportions  are  decomposed,  and  still  greater 
ones  at  350° — 518'  in  shorter  times  still;  thus  : — 


Decomposition  of  Hydviodic  Acid  Gas  by  Heat.   M.  Boden- 
stein.     Ber.  1893,  26,  2603—2611. 

\Vhex  hydriodic  acid  gas  is  heated  to  100°  in  a  sealed  tube 
for  three  mouths  from  0-00 12  to  0-0024  per  unit  of  gas  is 
decomposed;  whereas  180'  is  the  lowest  temperature  of 
decomposition,  as  usually  stated  iu  the  text  books.  With 
periods  of  from  1 50  to  500  hours  at  temperatures  290° — 


Temperature. 


Time. 


I  Decomposition 
per  Unit  of  Gas. 


290°  metal  bath 500—700  hours  0'1637 

310°  diphenylamine  vapour ^  300— iOO      „  0'1669 

320=  metal  bath 264— 3;Bi5      ,.  0-16O1 

340°  phenanthreue  vapour 150—200      „  0*1706 

350°  mercury  ^■apour  96—140       „  0  •  1763 

394°  retene  vapour 24—30        „     j  0-1957 

44S°  sulphur  vapour 3— 5^           „      |  0'2143 

578°  phosphorus  sulphide  vapour.  '  15— 20  minutes  i  0"2363 


The  amounts  of  decomposition  stated  in  the  last  column 
are  the  constant  values  attained  when  the  two  reversible 
actions  taking  place  exactly  balance  one  another ;  i.e.,  the 
tendency  of  hydriodic  acid  to  break  up  into  iodine  and 
hj'drogen,  and  the  opposite  tendency  of  hydrogen  and 
iodine  to  recombine,  forming  hydriodic  acid.  The  value  is 
a  minimum  at  320°,  in  accordance  with  the  thermo-chemical 
values  involved  (discussed  in  a  previous  paper,  Ber. 
1893,  26,  1146)  ;  for  the  value  of  the  heat  of  formation  of 
hydriodic  acid  is  negative  at  18°  ( — 6,100  calories — 
J.  Thomsen),  but  must  become  positive  at  350° — 448°,  in 
accordance  with  van  't  Hoff's  principle,  since  the  amount  of 
decomposition  increases  with  the  temperature  between  these 
limits. 

From  these  data  the  value  of  a  constant  C,  representing 
the  rate  of  change,  is  deducible,  as  shown  in  the  previous 
paper  (loc.  cit.).  This  constant  is  dependent  on  the  pressure, 
varying  directly  therewith  ;  thus  in  a  series  of  obserAations, 
where  the  pressures  at  the  time  of  filling  the  tubes  employed 
(at  15°)  were  made  to  varj',  the  following  values  were 
obtained  as  the  amounts  of  decomposition  produced,  when 
equilibrium  was  attained  between  the  decomposing  and 
recomposing  tendencies  ;  it  is  remarkable  that  the  amounts 
decomposed  increase  with  the  pressure : — 


Pressure  iu  Atmospheres. 

0-5 

ro 

1-5 

2-0 

Mercury  vapour  =  350°  . 

Sulphur  vapour  =  448°. . 

Phosphorus     sulphide 
vapour  =  518. 

0-1.349 
0*2019 
0-2251 

0-1763         0-1920 
0-2143    j    0-2225 
0-2363         0-2412 

1 

0-1987 
0-2306 
0-2443 

From  these  values,  together  with  those  described  in  the 
previous  paper,  the  following  mean  values  of  C  result : — 


Temperature. 


0-5 


Pi-essm-e  in  Atmospheres. 
1-0  1-5 


2-0 


I         I         ! 
330° ;  0-0000345   0-0000699   0-0001151   0-0001571 

44S° '  0-0(»-266    0-00503    0*00820   |  0-01143 

i.e.,  for  the  relative  pressures  1,  2,  3,  and  4,  the  respective 
values  of  C  are  : — 

At  448° 1  :  1*889  ;  0-084  ;  4-286 

At  .350° 1 ;  2-025  ;  3-414 :  4-660 

Analogous  results  have  also  been  obtained  _  in  various 
experiments  made  in  similar  fashion,  but  differing  in  that 
free  iodine  and  hydrogen  were  heated  together  so  as  to 
produce  hydriodic  acid  gas  ;  obviously  the  same  Umits  should 
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bft  attained  bv  both  inetliods.  Thus,  in  sulphur  vapour 
(448°)  the  syntlutic  proihiction  of  hydriodic  acid  was  found 
to  be  0*7896  per  unit  of  niatcrinls  ;  whence  0*21i)4  repre- 
sents tlie  amount  of  uncomhincd  elements;  0- 214:5  is  tlie 
mean  value  found  in  the  above  described  decomposition 
experiments  (1  atmos|)liere  pressure  throufjliout),  0'21.")0 
beiiijT  tlie  value  previously  arrived  at  in  tlie  fonner  paper. 
From  ilie  tifjures  thus  obtained  the  values  ot  a  corresponding 
constant,  C,  are  calculable. — C.  IJ.  A.  W. 


Acid    Calcium    Sitlpkale.     H.  Endemann,  J,   Anal,    uud 
Applied  Chem.  7,  181  —  184. 

In  seekintj  for  some  substance  which  would  moderate  the 
action  of  sulphuric  acid  for  technical  purposes,  where 
it  was  not  desirable  to  moderate  the  action  by  still 
furthei  dilution,  the  author  was  led  to  examine  acid 
calcium  sulphate.  lie  finds  that  this  substance  exists 
in  a  solution  of  calcium  sulphate  in  its  equivalent  of  sul- 
phuric acid,  and  that  it  behaves  in  a  similar  way  to  the 
bisulphates  of  the  alkali  metals.  When  diluted  with  water 
it  is  partially  decomposed  into  calcium  sulphate  and  free 
sulphuric  acid.  The  amount  of  free  acid  was  determined 
by  comparing  the  quantities  of  glucose,  which  were  formed 
from  dextrin  when  this  substance  was  heated  with  the  solu- 
tiouunder  examination,  and  with  sulphuric  acid  of  known 
strength.  Bj'  making  the  temperature  and  the  time  of 
treatment  the  same  in  both  cases,  then  the  amount  of  glucose 
formed  is  only  dependent  on  the  concentration  of  the 
acid. 

By  comparing  a  solution  containing  20  cc.  of  normal  sul- 
phuric acid,  80  cc.  water  and  0*56  grm.  of  crystallised 
calcium  sulphate  with  one  containing  only  the  tirst  two  of 
these  constituents,  it  was  found  that  the  former  behaved  as 
if  it  contained  81 '  8  per  cent,  of  its  sulphuric  acid  in  the  free 
state. — J,  S. 


Preparation  of  Chlorate  of  Sodium.     G.  A.  Schoen.     Bull. 
Soc.  Ind.  Mulhouse,  February — March  1893,  93. 

Chlorate  of  sodium  prepared  from  chlorate  of  potassium 
contains  a  considerable  quantity  of  the  latter  salt,  which 
renders  it  unsuitable  for  certain  purposes  in  calico  printing. 
This  inconvenience  is  remedied  by  the  following  process  of 
preparation.  Chlorate  of  calcium  is  first  prepared  by  the 
same  process  as  that  adopted  for  the  potash  salt  and  then  pre- 
cipitated by  carbonate  or  sulphate  of  sodium,  thus  yielding  a 
mixed  solution  of  chlorate  and  chloride  of  sodium.  Sulphate 
of  sodium  is  cheaper  than  carbonate,  but  does  not  precipitate 
the  lime  so  well  as  the  latter.  The  solution  is  evaporated 
until  the  temperature  just  approaches  to  132^  C,  which  is 
the  boilinff  point  of  a  saturated  solution  of  chlorate  of 
sodium.  During  this  concentration  the  chloride  of  sodium  is 
deposited  and  is  raked  out.  The  solution  is  then  cooled 
and  the  chlorate  crystallised  out.  The  mother-liquor  may 
then  be  further  evaporated  and  the  salt  recrystallised. 

-W.E.  K. 


Preparation  and  Properties  of  Potassium   Cyanate.     H. 

Erdmann.  Ber.  1893,  26,  2438-2443. 
A  GREATLY  improved  yield  of  potassium  cyanate  is  obtained 
when  C.  A.  Bell's  process  is  used  by  attending  carefully  to 
the  following  points.  The  potassium  ferrocyanide  must  be 
absolutely  anhydrous,  being  dried  and  powdered  and  again 
heated,  until  a  sample  gives  off  no  water  on  ignition  in  a 
dry  test  tube  ;  200  grms.  of  the  powder  are  then  intimately 
mixed  with  150  of  warm  recently  fused  powdered  potassium 
bichromate  and  heated  as  usual ;  little  or  no  ammonia  is 
evolved  if  the  last  traces  of  moisture  have  been  expelled 
from  the  ferrocyanide.  The  product  is  treated  with  a 
mixture  of  900  cc.  of  80  per  cent,  alcohol  and  100  cc. 
methylic  alcohol,  this  mixture  being  preferable  to  pure 
alcohol,  the  whole  being  boiled  10  minutes  on  a  water-bath 
with  vigorous  shaking.  The  solution  is  filtered  into  a  beaker 
standing  in  ice  ;  the  black  insoluble  residue  is  also  cooled, 
and  finally  treated  again  with  the  mother-liquors  of  the 
potassium  cyanate  that  crystallises  out.     The  crystals  are 


drained  on  a  vacuunj  filter,  washed  with  ether,  and  dried 
over  sulphuric  acid  in  vacuo ;  C.'i  grms.  of  cyanate  nearly 
free  from  carbonate  may  be  thus  obtained,  a  result  never 
attainable  with  pure  spirit.  The  mother-liquors  yield  a 
notable  amount  of  urea  on  treatment  with  ammonium 
sulphate.— C.  ]{.  A.  \V. 


"Cascade"   Platinum   Concenlratinf/  Siill  for  Sulphuric 
Acid.     Chem.  Zeit.  17,  817— Hl«. 

In  the  design  of  platinum  concentrating  stills,  the  chief 
point  to  be  aimed  at  is  a  thin  layer  of  acid  distributed 
over  a  large  h'ating  surface.  In  the  aj.paratus  illustrated, 
which  has  been  patented  by  G.  Siebert,  of  Hanau  a/M., 
this  is  effected  by  an  inclined  still,  the  bottom  of  which 
consists  of  a  series  of  steps.  The  acid  enters  at  d,  and 
flowing  down  the  stepped  bottom  passes  out  at  i  into  a 
cooler.  The  effect  of  the  steps  is  three  fold  ;  first,  it  spreads 
the  acid  evenly  over  the  whole  width  of  the  still ;  second, 
it  gives  a  largely  increased  heating  surface  for  the  same 
length  of  still ;  and  third,  it  causes  the  gradual  concentra- 
tion of  the  acid,  each  step  forming  a  separate  concentrating 


pan,  with  the  effect  that  the  loss  of  platinum  during  working 
is  reduced,  as  the  highly  concentrated  acid  only  comes  in 
contact  with  the  lower  part  of  the  still. 

At  the  chemical  works  of  H.  Blank  at  Hankelsablage, 
Konigs-Wusterhausen,  the  following  results  have  been 
obtained  in  24  hours  at  the  normal  rate  of  working. 

5,000  kilos.    Acid  of  97  per  cent.  HoSOi.    Distillate  40°— 45°  U. 
6,000  kilos.    Acid  of  96  per  cent.  HsSO^.    Distillate  35'— 40^  B. 

and  with  forced  working, 

8,000  kilos.  Acid  of  95  per  cent.  H2SO4.  Distillate  20==— 25=  B. 
9,000  kilos.  Acid  of  94  per  cent.  HaSOi.  Distillate  IS'-"- 20=  B. 
11,000  kilos.    Acid  of  93  per  cent.  HjSO^.    Distillate  12=— 14=  B. 

all  at  15"  C. 

With  a  production  of  from  8,500  to  8,600  kilos,  of  sulphuric 
acid  containing  93  per  cent,  to  94  per  cent,  monohydrate, 
in  24  hours,  the  coal  consumption  was  14  per  cent,  of  the 
weight  of  acid  produced. 

Further  figures  are  given,  comparing  the  Cascade  still  with 
those  of  Delplace  and  Prentice. 

The  loss  of  platinum  after  concentrating  242,687  kilos,  of 
acid  was  too  small  to  be  determined.  The  still  weighs 
23-6  kilos.,  and  is  1-55  m.  long,  by  50  cm.  wide,  the  fall 
being  25  cm.— E.  B.  P. 


PATENTS. 

Improvements  in  and  relating  to  the  Manufacture  or  Pro- 
duction of  Chlorine  and  Sodium  Amalgam.  J.  Greenwood, 
London.     Eng.  Pat.  5999,  April  7,  1891. 

See  under  XL,  page  1042. 
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Improvements  in  Tanks  for  containing  Hydrochloric  Acid. 
T.  J).  Owens,  New  Brighton,  Chester.  Eng.  Put.  21,294, 
Xovcmber  23,  1892. 

The  tanks  are  constructed  of  an  outer  and  inner  shell  of 
wood,  or  of  other  suitable  material,  the  interspace  being 
tilled  by  running  in  a  molten  mixture  of  about  equal  parts 
of  sulphur,  ground  pyrites,  and  sand.  The  inner  wooden 
or  other  shell  may  be  dispensed  with,  the  composition  being 
used  as  a  facing  to  a  backing  of  timber,  slate,  vulcanite,  or 
metal.  The  invention  is  applicable  in  the  construction  of 
cells  for  electrolytic  processes,  as  well  as  for  acid-chambers, 
towers,  and  the  like, — E.  S. 


Improvements  in  the  Production  of  Carbonic  Acid.  8. 
A\'alker,  Birmingham,  and  S.  8.  Walker,  Woodside, 
Warwick.     Eng.  Pat.  22,238,  December  5,  1892. 

Alkalixe  -  EAKTH  carbonatcs,  but  preferably  calcium 
carbonate,  as  limestone  or  chalk,  are  heated  in  retorts 
provided  with  means  for  causing  the  materials  to  travel 
from  end  to  end,  while  a  current  of  steam,  or  of  carbonic 
oxide  or  other  suitable  gases,  is  passed  through.  The 
issuing  gases  are  scrubbed  in  suitable  apparatus  with  water 
containing  such  purifying  substances  as  may  be  needed. 
The  carbonic  acid  may  be  stored  in  a  holder,  to  be  pumped 
and  compressed  into  a  liquid,  or  may  be  otherwise  applied. 
The  alkaline-earth  oxide,  or  quicklime  resulting  from  the 
process,  is  h}drated  and  exposed  to  the  action  of  gases  of 
combustion,  to  carbonate  it  for  re-use. 

Another  process  consists  in  heating  calcium  carbonate 
mixed  with  wood  charcoal  or  coke,  to  obtain  carbonic  oxide, 
which  is  passed  over  a  suitable  heated  metallic  oxide,  such 
as  native  or  artificial  ferric  oxide,  or  copper  oxide,  to 
reduce  the  oxide  and  obtain  carbonic  acid.  The  metals 
obtained  mav  be  re-oxidiseJ  and  used  over  again. — E.  S. 


An  Improvement  in  the  Mamifacture  of  Bicarbonate  of 
Soda  and  Soda-Ash.  F.  H.  Gossage  and  J.  Williamson, 
Widnes.     Eng.  Pat.  22,523,  December  8,  1892, 

The  invention  has  reference  to  the  manufacture  of  bi- 
carbonate of  soda  and  soda-ash  from  sulphide  of  sodium, 
the  sulphide  of  sodium  being  produced  from  its  sulphate  by 
heating  said  sulphate  in  a  furnace  in  conjunction  with 
alkali  waste  or  sulphide  of  calcium,  and  carbonaceous 
matter.  The  crude  sulphide  of  sodium  produced  as 
specified,  or  by  other  methods,  is  lixiviated,  and  the 
solution  at  a  specific  gravity  of  about  1  •  15  to  1  ■  20 — that  is, 
containing  about  12  to  13  per  cent,  of  soda,  is  introduced 
into  a  suitable  apparatus  and  then  carbonic  acid  gas  is 
passed  through  it  for  some  hours.  The  effect  of  this  at 
first  is  to  precipitate  the  silica,  alumina,  and  iron  in  the 
solution.  If  longer  continued,  bicarbonate  of  soda  begins 
to  separate  out,  and  as  soon  as  signs  of  this  beginning  are 
observed,  the  introduction  of  the  gas  is  stopped  and  the 
precipitated  matters  are  filtered  off.  The  filtered  solution 
is  then  returned  to  the  apparatus  or  taken  to  another  one, 
and  is  again  treated  with  carbonic  acid  gas,  whereby  bi- 
carbonate of  soda  of  a  crystalline  structure  is  precipitated 
and  sulphuretted  hydrogen  gas  evolved.  This  is  carried  on 
until  about  3  or  4  per  cent,  of  soda  remains  in  solution, 
when  it  is  stopped,  this  being  the  limit  of  efficient  working. 
The  bicarbonate  of  soda  is  then  separated  from  the  liquid. 
The  temperature  at  which  the  process  should  be  conducted 
is  about  SO"  to  90^  F.  It  is  preferable  to  use  the  sodium 
sulphide  solution  of  the  higher  specific  gravity  1*20,  as  the 
bicarbonate  of  soda  formed  is  then  found  to  be  of  a  denser 
and  more  crystalline  nature,  and  when  converted  into  soda- 
ash,  gives  an  ash  of  greater  density'.  To  render  the  bi- 
carbonate pure  it  is  washed  with  water,  whereby  traces  of 
sulphate  or  chloride  of  sodium  are  removed. 

Soda-ash  of  a  high  degree  of  strength  and  puritj-  is 
produced  by  calcining  this  bicarbonate.  The  solution 
separated  from  the  bicarbonate,  together  with  the  washings, 
may  be  used  for  lixiviating  a  further  quantity  of  sulphide  of 
sodium.  The  sulphuretted  hydrogen  evolved  may  be 
used  for  the  production  of  sulphur  bv  any  known  means. 

— H.  8.  P. 


Improvements  in  Apparatus  for  the  Mamifacture  of 
Sulphate  of  Ammonia  and  Liquid  Ammonia.  E.  Dempster, 
Manchester.     Eng.  Pat.  22,602,  December  9,  1892. 

In  the  treatmeut  of  ammoniacal  liquors  for  the  recovery  of 
ammonia,  after  leaving  the  "  heater,"  the  hot  liquors, 
according  to  the  new  invention,  are  conducted  into  a  casing 
or  vessel  divided  into  two  compartments,  or  two  vessels 
may  be  used,  one  placed  above  the  other.  Two  or  more 
vertical  pipes,  open  or  perforated  at  the  bottom  and  with  a 
perforated  bell  or  spraying  plates  arranged  at  the  top  are 
fixed  in  these  vessels.  The  liquid  is  run  itto  their  upper 
vessel  to  a  certain  height,  and  a  jet  of  steam  introduced  into 
the  lower  end  of  the  vertical  tubes.  In  this  way  the  liquor 
is  carried  up  the  tubes  and  ejected  at  their  upper  ends  in  a 
spray,  thus  allowing  the  easy  disengagement  of  the  ammonia 
gas,  which  is  taken  away  by  a  pipe  in  the  cover  of  the 
vessel.  When  the  liquid  in  this  vessel  reaches  a  certain 
height  it  flows  by  an  over-flow  pipe  into  the  vessel  below, 
where  it  comes  into  contact  with  cream  of  lime,  which 
liberates  from  it  the  "  fixed  "  ammonia,  the  disengagement 
of  which  from  the  liquid  is  again  facilitated  bj-  a  similar 
spraying  arrangement  to  that  in  the  upper  vessel.  The 
ammonia  escapes  from  the  lower  vessel  into  the  upper  one 
bv  a  pipe,  and  thence  is  drawn  off  to  the  saturator. 

— H.  S.  P. 


Improvements  in  the  Mariufacture  of  Boric  Acid  and 
Borates.  Dr.  P.  Marquart,  Bettenhausen,  Prussia.  Eng. 
Pat.  22,714,  December  10,  1892. 

TnE  inventor  has  found  that  in  minerals  containing  boric 
acid  and  lime,  the  acid  may  be  displaced  by  passing  carbon 
dioxide  or  sulphur  dioxide  through  a  paste  made  by  mixing 
the  finely-ground  mineral  with  water,  preferably  heated. 
When  minerals  containing  soda  as  well  as  boric  acid  and 
lime  are  treated,  carbon  dioxide  may  be  used,  such  as 
comes  from  a  lime  kiln  or  furnace,  After  the  treatment, 
the  liquid  contains  acid  sodium  borate,  from  which  boric 
acid  may  be  separated  by  minei'al  acids  ;  or  by  neutralising 
with  soda,  borax  is  obtained.  If  sulphur  dioxide  is  applied 
instead  of  carbon  dioxide,  it  ma}'  be  taken  from  an  ore- 
roasting  furnace.  In  this  case,  the  hot  lye,  containing 
boric  acid,  is  set  to  crystallise  in  vats ;  and  the  mother- 
liquor  may  be  treated  with  a  mineral  acid  to  obtain  another 
crop  of  the  boric  acid. 

In  the  case  of  minerals  not  containing  soda,  sulphur 
dioxide  is  preferably  used.  The  calcium  sulphite  occurring 
as  a  by-product  is  collected.  After  crystallising  out  boric 
acid  from  the  lye,  as  described  in  the  former  case,  the 
mother-liquor  may  be  used  instead  of  water  on  the  next 
portion  of  mineral  treated. — E.  S. 


Improvements  in  and  connected  toith  the  Production  of 
Caustic  Soda  from  Sulphide  of  Sodium  or  Sulphydrate 
of  Sodium,  partly  applicable  also  to  the  Manufacture  of 
Bicarbonate  of  Soda  and  Soda  Ash.  F.  H.  Gossage  and 
J.  Williamson,  Widnes.  Eng.  Pat.  23,616,  December  22, 
1892. 

The  solution  of  the  sulphide  or  sulphydrate  of  sodium  is 
first  treated  in  the  cold  with  carbonic  acid  gas  until  the 
silica,  iron,  and  alumina  present  in  the  solution  are  pre- 
cipitated. These  ])recipitates  are  filtered  off,  and  the 
filtered  liquid  is  run  into  a  suitable  vessel  and  there  heated 
to  the  boiling  point,  and  it  is  then  again  treated  with 
carbonic  acid  gas,  the  effect  of  which  is  the  direct  conversion 
of  the  sodium  sulphide  or  sulphydrate  of  sodium  solution 
into  a  solution  of  the  mono-carbonate  of  soda ;  which,  bj- 
cauticising  in  any  suitable  way,  is  converted  into  caustic 
soda.  The  gases  which  are  evolved  in  the  decomposition  of 
the  sulphide  or  sulphydrate  are  relatively  very  rich  in 
sulphuretted  hydrogen,  and  may  be  used  for  the  manufac- 
ture of  sulphur  or  sulphuric  acid  by  any  known  method. 
If  it  be  desired  to  make  bicarbonate  of  soda  and  soda-ash 
from  the  solution  of  carbonate  of  soda  obtained  as  above 
described,  this  solution  must  be  subsequently  treated,  at  a 
low  temperature,  with  carbonic  acid  gas,  and  converted  into 
bicarbonate  of  soda  of  a  crystalline  form,  which  can  be 
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readily  separated  from  the  liquid  ;  and  from  this  bicarbonate 
of  soda  soda-ash  may  be  made  in  any  known  way.  (See 
precedinjx  abstract.) — H.  S.  1*. 


Improvements  in  Electrolytic  Apparatim  for  the  Manufac- 
ture of  Chlorine  and  Allmli  hy  hlcvlrolysis  oj  Compounds 
Ihcrcif,  and  A  nodi  s  to  he  rmploi/rd  thin  in.  K.  T. 
Parker,  Wnlverliarapton.  Kng.  Tat.  2:i,73;3,  Decumber 'j:?, 
1892. 

See  under  XI.,  page  10-12. 


An  Improveinvnt  in  the  Manufartnre  of  Sulphate  and  other 
Salts  of  Ammo)iia.  F.  .^i.  .Sjicnce,  1).  1).  Spenci',  and 
G.  Sisson,  Manchester.  Kng.  Pat.  92,  January  3,  1H9;J. 
The  improvement  consists  in  slaking  thi;  lime  to  be  used 
for  expelling  the  "  fixed  "  ammonia  from  ammoniacal 
liquors,  with  a  portion  of  the  hot  waste  liquor  from  the  still 
in  which  the  ammonia  liquor  is  distilled.  This  is  done  in  a 
suitable  Hme-mixer  provided  with  an  agitator.  The  inventors 
claim  that  the  following  advantages  are  gained  over  the 
usual  plan  of  slaking  the  lime  with  water  :  (o)  The  milk  of 
lime  is  introduced  hot  mto  the  still,  thus  saving  fuel,  as  less 
steam  is  required  than  when  as  hitherto  cold  or  only  slightly 
warm  water  is  used  for  slaking  and  mixing  the  lime  ;  (/;) 
less  waste  liquor  is  produced,  and  therefore  less  ammonia  is 
lost  in  the  waste  liquor;  (c)  any  excess  of  lime  that  may  be 
contained  in  the  waste  liquor  is  utilised  and  thus  less  lime 
is  used.— H.  S.  P. 

Improvements  in  Electrolytic  Apparatus  for  Decomposing 
Chloride  of  Sodium  or  Potassium  in  Solution  and  for 
leading  away  the  Products  of  Decomposition.  T.  J. 
Holland,  Tunbridge  Wells.  Eng.  Pat.  5525,  March  14, 
1893. 

See  under  XI.,  page  1043. 


A  New  or  Improved  Process  for  obtaining  Chlorine  from 
the  Spent  Liquors  of  Soda  Ash,  from  Brine,  and  from 
other  similar  Substances,  and  Means  and  Ajtparatus  for 
Producing  Chloride  of  Lime  therefrom.  H.  Cosnett, 
B.  C.  Bonnison,  and  S.  Hayes,  of  Macclesfield,  and  P. 
Smallwood,  Witten,  Xorthwich.  Eng.  Pat.  5849,  March 
18,  1893. 

The  spent  liquors  produced  in  "  Solvay's  ammonia-soda 
process "  are  run  into  a  series  of  three  retorts,  connected 
by  a  horizontal  pipe  communicating  with  the  bottom  of  each, 
the  retorts  being  set  as  to  their  lower  halves  in  a  chamber 
heated  from  a  fire-place  to  about  100°  F.  The  upper  part 
of  each  retort  is  provided  with  two  valved  funnel-tubes,  one 
for  admission  of  potassium  permanganate  solution,  and  the 
other  for  sulphuric  acid.  The  chlorine  evolved  from  the 
liquor  by  the  action  of  these  reagents  is  conducted  to  a  lead- 
lined  rectangular  chamber  charged  with  slaked  lime.  This 
chamber  is  fitted  with  doors  for  charging  and  discharging, 
windows  or  peepholes,  louvres  for  admission  of  air  when 
the  process  is  finished,  and  a  door  opening  outwards 
and  a  drop  door  arranged  inside  for  opening  and  closing  by 
a  cord,  for  testing  the  progress  of  the  operation.  Details 
of  the  apparatus  are  shown  and  described.  About  twenty 
parts  of  spent  liquor  or  brine  are  used  to  one  part  each  of 
potassium  permanganate  and  sulphuric  acid.  The  quantity 
of  Ume  introduced  to  the  lead  chamber  for  conversion  into 
bleaching  powder  is  proportioned  to  the  charge  of  brine. 
— E.  .S. 

Improved  Means  for  Use  in  the  Mayiufacture  or  Produc- 
tion of  Sulphurous  Acid  and  Sulphites.  M.  Prentice, 
Woodfield,  Suffolk.     Eng.  Pat.  9042,  May  5,  1893. 

Si  LPHUR  is  burned  in  a  chamber  set  over  a  fire-place,  a 
regulated  proportion  of  air  or  oxygen  being  admitted  by 
means  of  a  sliding  door.  The  sulphur  dioxide  passes  first 
through  a  cooler  and  purifier,  whence  it  is  drawn  b}'  a  fan, 
and  discharged  through  a  pipe  nearly  reaching  the  bottom 
of  a  covered  vessel  containing  water,  or  a  solution  of  the 
hydroxide  or  carbonate  to  be  sulphited.  A  second  condens- 
ing vessel  is  shown,  similar  to  the  first,  which  receives  the 


excess  ga.s.  Taps  are  provided  for  drawing  off  the  sulpburous 
acid  or  sul|]hite  solution,  as  the  case  may  be.  Alternatively, 
the  sulplnir  dioxide  maybe  passed  through  a  chamber  in 
which  salts  or  substances  to  be  acted  iij-on  are  placed  on 
shelves. — E.  S. 


Process  and  Apparatus  for  obtaining  Common  Salt  by  the 
Refrigeration  of  Brine.  C.  I).  Abel,  London.  From  C. 
Hirzel,  Winterthur,  Switzerland.  Eng.  Pat.  17,054, 
September  1 1,  1H9:(. 

AnvA.NTAiiK  is  taken  of  the  formation  of  a  definite  hydrate 
of  sodium  chloride  (NaCI.2H2())  »t  temperatures  between 

—  island  -22''C.,  to    separate    salt  from   brine.     As  at 

-  22"  (;.  saturated  brine  congeals,  with  formation  of  the 
decahydrate,  the  cooling  is  carried  to  about  —  20''C.,and 
the  mother-liquor  left  on  separation  of  the  crystals,  is  returned 
to  the  bore  hole  leading  to  the  brine  or  rock  salt  be4ls,  being 
caused  on  its  way  to  cool  fresh  entering  brine.  The  hydrated 
salt  crystals  are  desiccated  in  a  current  of  hot  air  or 
gases. 

The  apparatus  for  carrying  out  the  first  part  of  the  process, 
consists  of  a  cylindrical  vessel,  conical  at  bottom,  in  which 
a  refrigerating  medium  is  made  to  act  upon  the  brine  within 
a  vessel  open  at  both  ends.  The  brine  on  its  way  to  the 
refrigerator,  passes  from  a  reservoir  into  the  top  of  a  tubular 
casing  containing  a  bundle  of  pipes,  through  which  latter 
the  exhausted  and  cold  brine  flows  upwards  to  be  led  away. 
The  fresh  brine  flows  from  the  bottom  of  the  casing,  much 
cooled,  up  a  tube  into  the  cylinder  where  the  separation  of 
crystals  is  effected  by  f\ir1her  cooling.  A  rotary  stirrer  is 
set  in  motion  periodically,  to  detach  the  crystals  as  they  form 
on  the  cooling  surfaces.  To  facilitate  such  detachment,  the 
vaporising  coil  is  so  connected  to  the  compressor  and  the 
condenser  of  the  refrigerating  machine,  that  by  reversal  of 
a  valve,  the  coil  maj^  act  momentarily  as  condenser,  whereby 
the  salt  crystals  are  melted  off  and  washed  away  by  the 
action  of  the  stirrer.  The  crystals  are  discharged  by  a  tube 
leading  from  the  bottom  of  the  conical  cooler,  and  are 
pumped  uj>  on  to  an  inclined  board  whence  the  drainings 
return  to  the  cooler.  The  board  has  a  tumbling  device  for 
discharging  the  hydrated  salt  into  trucks,  to  be  conveyed 
for  drying  to  an  ordinary  hearth  ;  or  the  salt  is  discharged 
into  a  hopper  with  feeding  rollers  into  the  drying  apparatus, 
in  which  are  arranged  superposed  endless  travelling  aprons, 
on  passage  over  which  the  salt  is  exposed  to  the  action  of  a 
current  of  air  that  has  passed  through  heating  apparatus, 
the  heated  air  being  drawn  by  a  fan  in  a  direction  contrary 
to  the  direction  of  travel  of  the  salt  to  be  dried.  A  shoot  h 
provided  for  the  dried  salt. — E.  S. 


Improvements  in  the  Process  and  Apparatus  for  the 
Recovery  from  Sulphate  Lyes  or  Liquor,  of  Sulphuric 
Acid  free  from  Arsenic  and  Antimony.  C.  von 
Grabowski,  Eisleben,  Germany.  Eng.  Pat.  15,218,  Au- 
gust 9,  1893. 

The  invention  relates  to  the  removal  of  arsenic  and  anti- 
mony from  sulphate  lyes  containing  free  sulphuric  acid, 
such,  for  instance,  as  the  liquor  used  in  the  electrolytic 
recovery  of  pure  copper,  which  gradually  becomes  charged 
with  impurities  in  the  course  of  that  process.  After  concen- 
trating such  liquor  and  crystallising  out  the  sulphate  of 
copper,  the  mother  liquor  remaining  contains  in  addition  to 
free  sulphuric  acid  and  metallic  sulphates,  arsenic  and 
antimony  in  considerable  quanities,  and  is  unsuitable  for 
being  directly  purified  by  electrolysis.  By  the  process  which 
is  the  subject  of  this  patent,  such  mother  liquors  are  first 
evaporated  to  a  seeeific  gravity  of  about  52'  B.,  during 
which  evaporation  a  deposition  of  the  sulphates  occurs, 
"  and  are  then  subjected  in  cells  or  vessels  of  about  1  cubic 
metre  capacity  to  the  action  of  an  electric  current  of  high 
strength  (60 — 80  amperes  per  square  metre  of  anode 
surface)  using  anodes  and  cathodes  of  lead  or  copper." 
The  arsenic  and  antimony  are  thereupon  deposited  on  the 
cathodes  in  a  reguline  form  or  in  the  form  of  a  metallic 
sulphide,  so  that  the  lye  entirely  freed  from  them,  is  again 
available  for  use. — H.  S.  P. 


1032 


THE  JOURNAL  OP  THE  SOCIETT  OF  CHEMICAL  INDTJSTET. 


[Dec.  30, 1893. 


Improvements  in  Apparatus  for  the  Manufacture  of  Sul- 
phuric Acid.  F.  B.  Hacker  and  P.  S.  Gilchrist, 
GharlestOD,  U.S.A.     Eng.  Pat.  15,895,  August  22,  1893. 

The  object  of  the  invention  is  to  reduce  the  chamber  space 
needed  in  the  manufacture  of  sulphuric  acid,  to  increase  the 
quantity  of  acid,  to  provide  for  carrying  off  the  excessive 
heat  caused  by  the  mixing  of  the  gases,  and  to  effect  the 
quick  and  thorough  mingling  of  the  molecules  of  the  gases 
as  they  pass  from  chamber  to  chamber.  To  obtain  these 
results  the  inventors  erect  between  two  chambers  (or 
between  the  Glover  tower  and  the  first  chamber  or  between 
the  last  chamber  and  the  Gay-Lussac  tower  if  desired)  a 
pipe  or  column  traversed  by  a  number  of  horizontal  tubes 
preferably  of  lead.  The  gases  enter  at  the  bottom  of  this 
column,  from  one  chamber,  circulate  between  the  tubes,  and 
pass  on  into  the  next  chamber  by  an  opening  near  the  top. 
The  tubes  are  enclosed  by  a  casing  within  the  column,  and 
a  current  of  air  is  drawn  by  natural  draught  between  this 
casing  and  the  outer  wall  of  the  column,  passes  through  the 
tubes  and  escapes  by  an  outlet  pipe  or  stack  at  the  top  of 
the  column.  In  this  way  the  gases  are  cooled  and  well 
mixed  as  they  are  circulating  between  the  pipes  in  passing 
from  one  chamber  to  the  next.  On  the  top  of  the  inner 
casing  are  a  number  of  lutes  or  dishes  containing  weak 
sulphuric  acid  or  water,  which  is  arranged  to  drip  down- 
wards over  the  pipes,  thus  reducing  the  temperature  within 
the  casing,  and  supplying  moisture  in  the  form  of  vapour 
which  promotes  the  acid  process.  By  a  modified  arrange- 
ment the  chambers  are  connected  by  a  straight  or  horizontal 
casing,  which  thus  forms  a  straight  passage  between  the 
chambers,  and  this  passage  is  interrupted  by  numerous  cross 
tubes,  through  which  air  is  drawn  by  connectioa  with  an  air- 
flue  and  stack.— H.  T.  P. 


Improvements  in  Processes  for  the  Manufacture  of 
Aluvnnium  Compounds.  W.  E.  Case,  Auburn,  New 
York,  U.S.A.     Eng.  Pat.  17,111,  September  12,  1893. 

The  object  of  the  invention  is  to  obtain  an  aluminium  com- 
pound free  from  iron,  "  capable  of  many  uses  in  the  arts." 
Starting  with  aluminium  sulphate  containing  both  ferrous 
and  ferric  compounds,  the  aqueous  solution  is  heated,  pre- 
ferably to  180°  F.,  with  nitric  and  sulphuric  acids  in  suitable 
proportion  to  oxidise  the  ferrous  salt,  and  calcium  fluoride, 
as  ground  fluorspar,  is  added,  the  temperature  being  main- 
tained for  several  hours.  The  reaction  that  takes  place  is 
represented  by  the  equation  Al2(S04)3  +  2  CaFg  =  AL.F^ 
SO4  +  2  CaS04.  The  calcium  sulphate  and  undecomposed 
calcium  fluoride  are  separated,  and  the  liquor,  preferably  at 
a  density  of  1  '04,  is  treated  with  a  small  portion  of  solution 
of  an  alkali  carbonate  or  hydroxide.  When,  by  successive 
treatments  if  need  be,  the  iron  is  completely  thrown  down, 
as  shown  on  testing  the  liquor  with  potassium  ferrocyanide, 
the  separated  liquor  is  completely  precipitated  by  the 
alkali  solution,  to  obtain  the  iron-free  aluminium  comjiound 
desired,  which  is  separated  by  filtration  or  otherwise. — E.  S. 


Method  of  and  Apparatus  for  Manufacturing  Sulphuric 
Acid.  F.  J.  Falding.  Cleveland,  U.S.A.  Eng.  Pat. 
17,602,  September  19,  1893. 

The  invention  consists  in  surrounding  the  pyrites  burners 
with  an  external  jacket  composed  of  hollow  fire-bricks,  or 
tiles  or  other  suitable  material,  so  built  as  to  form  a  series 
of  air  channels,  through  which  air  may  be  circulated  if 
desired;  and  in  an  arrangement  for  concentrating  the  sul- 
phuric acid,  by  heat  supplied  from  the  hot  burner  gases. 
The  hollow  brick  jacket  serves  to  prevent  rad'ation  from  the 
burners,  and  if  desired  hot  air  ma}'  be  supplied  through  the 
air  channels  to  the  grates  of  the  burners.  The  concen- 
trating apparatus  consists  of  what  from  the  descriptions  and 
drawings  may  be  considered  to  be  a  small  subsidiary 
Glover's  tower,  which  is  introduced  between  the  burners  and 
the  Glover  tower.  The  denitrated  acid  flowing  from  the 
Glover  tower  is  raised  to  a  tank  above  the  concentrator,  and 
discharged  by  a  distributing  appliance  into  the  apparatus, 
which  is  filled  with  a  suitable  packing,  and  there  it  meets 
the  ascending  hot  gases    from   the   burners,   which   after 


leaving  the  concentrator  then  go  on  to  the  Glover  tower.  In 
other  modifications  a  portion  only  of  the  gases  from  the 
burners  passes  through  the  concentrating  apparatus.  By 
this  method  of  denitrating  in  one  tower  and  concentrating 
in  another,  a  Glover  tower  acid  of  60"  B.  can  be  concen- 
trated up  to  66^  B.— H.  S.  P. 


Ekkatum. 

This  Journal,  1893,  925,  first  abstract,  for  "potassium 
cyanide"  read  in  title  and  lines  15  and  16,  "potassium 
cyanate." 


VIII.-aLASS.  POTTERY.  AND 
EAETHENWAEE. 

On    the    Technology   of  Glass.      11.   Zsigmondy.      Dingl. 
Polyt.  Journ.  289,  254—261,   283—288,  296—302.  and 

290,  10-15. 

A  REPORT,  with  full  analytical  and  tabular  data  of  all 
the  important  work  done  during  the  years  1891  and 
1892,  on  the  technology  of  glass.  It  is  intended  as  a 
continuation  of  a  previous  report  on  the  same  subject  in 
Vol.  278  of  the  same  journal.  Special  attention  has  been 
devoted  in  recent  years  to  the  study  of  the  physical  pro- 
perties of  glass  and  their  relation  to  chemical  composition. 
The  technical  glass  laboratory  at  Jena  takes  a  foremost 
position  in  this  respect,  not  only  on  account  of  researches 
made  by  its  own  staff,  but  also  on  account  of  the  ready 
manner  in  which  it  has  provided  other  investigators  with 
glass  of  excellent  quality. 

The  recently  published  researches  of  Winkelmann  are  of 
great  theoretical  interest.  His  results  enable  us  to  calculate 
the  specific  heat  of  a  glass  from  its  composition.  Of  special 
interest  are  the  two  publications  by  O.  Schott  on  the  tem- 
peratures at  which  strains  in  glass  disappear  and  on  the 
coefficients  of  expansion  of  glass.  The  latter  has  led  to  the 
invention  of  Schott's  compound  glass  (^Verbundglas), 
which  has  extraordinary  powers  of  mechanical  and  chemical 
resistance,  and  is  very  little  affected  by  changes  of  tempera- 
ture. The  action  of  these  and  other  effects  upon  the  surface 
of  glass  has  been  studied  by  Kohlrausch,  R.  Weber,  Mylius, 
Forster,  &c. 

Physical  Properties. — A.  Winkelmann  has  sj^stematically 
studied  the  specific  beat  of  glass  of  various  compositions, 
made  in  the  technical  glass  laboratory  at  Jena.  The 
chemical  composition  of  each  sample  is  given  in  Table  I., 
and  the  observed  and  calculated  specific  heals  of  the 
samples  in  Table  II.  The  specific  heats  vary  from  0"2318 
to  0  •  08 1 7  ;  naturally,  those  glasses  the  components  of  which 
have  the  smaller  atomic  weights  are  found  to  have  the  higher 
specific  heats. 

The  specific  heats  in  the  second  column  were  calculated 
according  to  Wostyn's  law — 


C  = 


iiia,Ci  +  n/iiCi  +  iisn^Cs  + 


iiiOi  +  )iji2  +  n^a^  +  

when  C  =  required  specific  heat  of  compound,  c^c.2. . . .  = 
specific  heat  of  the  elements,  (jjao. . .  =  atomic  weight  of 
the  elements,  nyn.2. .  . .  =  number  of  atoms  in  the  com- 
pound. The  products  obtained  by  multiplying  the  specific 
heat  of  each  specimen  into  its  density  are  fairly  constant, 
varying,  for  the  above  18  samples,  between  0'47  and  0'57. 
There  is  no  simple  relation  between  specific  heat  and 
thermal  conductivity. 

O.  Schott  has  published  interesting  researches  on  the 
physical  properties  of  glass,  and  has  determined  in  the 
following  manner  the  temperatures  at  which  molecular  dis- 
placement can  occur  in  glass,  or  at  which  the  first  beginning 
of  softening  occurs  : — Cylinders  of  glass  (cooled  in  air),  20 
to  40  mm.  long  and  10  to  15  mm.  in  diameter  are  cut  flat 
and  polished  at  the  ends.     Viewed  lengthwise  in  polarised 
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T\UhK   I. 


Current 
Number. 


9 

10 

11 
12 
13 
It 
15 
16 
17 
18 


Factory 
Number. 


S.  185 
S.  205 
172"i 
164'" 

802 
16"i* 
1G5'" 

1,419 
S.  201 

290 

G65 
12H11 

S.  206 
S.  95 
1,492 
S.  120 
0.831 
S.  163 


Chemical  Composition. 


SiOj  B,0,         ZnO       PbO       MgO   [  A1,0,     As,Oj      BaO 


64-4 
55*0 
71-0 
67-3 
73-8 
67  9 

58-7 


34-2 


45-22 
22 '0 


71*8 
6!)-l 
12'0 

14-0 
2-0 


3-0 

41-0 
14-0 

3-0 

3-0 
10-2      j 
42-8      I 


7-0 
5-0 
£•8 


59-0 
5-0 


7-8 


22-4 

18*0 

11-0 

4'5 

17-0 

5-0    j 
2-5    j 
3-5    i 

8-1 

•• 

1-0    i 

10-0  ! 

52-0 

4<i'() 
78-0 


4-5 
8-0 
1-5 
5-0 
5-0 


0-3 

0-2 

1-5 
1-5 
0-7 
0-2 
0-2 


25-0 

28-0 

3-8 

42  1 


Na,0 


8-11 
SM) 
14*0 
Kfl) 
14-0 
10'5 
16-8 


KjO       Li/)       CaO    !   P,0, 


12-0 
33  0 


7MJ 
7-0 


5t"0 


Ordinary  thermoraeter-glass. 


Tablk  ir. 

1 

Speeiflo  Heat. 

f.. 

Observed. 

Calculated. 

Percentage 
Difference. 
Obs.— Calc. 

1 

0-2318 

0-2652 

-  14-4 

?. 

0-2182 

0-2406 

-  10-3 

3 

0-2086 

0-2180 

-    4-5 

4 

0-2044 

0-2122 

-     3-8 

5 

0-2038 

0-2139 

-     5-0 

6 

0-1988 

0-2038 

—     2*5 

7 

0-1958 

0-2020 

-     3-2 

8 

0-1907 

0-19.35 

-     1-5 

9 

0-1901 

0-2169 

-  14-1 

10 

0-1887 

0-1898 

-     0-6 

11 

0-1661 

0-1776 

-     8-1 

12 

0-1617 

0-1704 

-     5-1 

13 

0-1389 

0-1766 

-  11-0 

14 

(1-1464 

0-1603 

-     9-5 

15 

0-1398 

0-1442 

-     3-2 

16 

0-1359 

0-14.31 

-     5-3 

17 

0-1-257 

0-1272 

-     1-2 

18 

0-0S174 

0-07969 

+     2-5 

light  they  exhibit  the  appearances  characteristic  of  uniaxial 
crystals,  a  black  cross  with  coloured  rings,  the  number  of 
the  latter  depending  upon  the  strain  in  the  glass.     If  the 


rods  he  gradually  heated,  the  strain  begins  to  disappear 
and  the  number  of  rings  begins  to  diminish  at  a  certain 
temperature.  This  temperature  was  observed  in  the  case 
of  five  specimens  of  glass,  with  the  following  results  : — 

!  "c. 

,  1.  Crown682 400—410 

;  2.  Flint  672 35(f— 360 

I  3.  Borosilicatc  crown  792 400—410 

i  4.  Jena  normal  thermometer  glass 400—410 

I  5.  Borosilicate  thermometer  glass  59'"...  430— 440 

I       This  first  indication  of  softening  must  not  be  confused 

i   with    the   temperature    at   which    glass    actually    softens, 

!   becomes    plastic,  and   bends.      This   latter   temperature  is 

I   much  higher.     Experiments  made  with  thermometers  for 

i   measuring  high  temperatures  show  that  the}'  can  be  used 

j   without  serious  error  considerably  above  the  temperatures 

j  given — probably,  indeed,  up  to  550'  C. 

I       The   French    thermometer-maker    Baudin    recommends 

'  heating  thermometers   for   eight   days  in   boiling  sulphur 

as  a  means  of  obviating  changes  in  the  zero-point.     Schott 

examined   in   polarised   light   a  short   tube   of   59'"  glass 

which  was  heated  for  four  days  in  boiling  sulphur.     At  the 

'  beginning  the  rings  were   innumerable;  at  the  end   they 

were  reduced  to  three. 

Co-efficients   of   Expansion    of   Glass. — Most    of    the 
;  published   data   relate   to  glass  of   unknown   composition, 
:  and  are  therefore  of  comparatively  little   use.     Regnault 
'  is   the    only   investigator   who    appears   to   have    supplied 
information    respecting    chemical    composition    with    the 
physical  data ;  and  even  his  researches  do  not  enable  us 
to  draw   any  conclusion    as    to   the  influence  of   different 
oxides  upon  the  expansion  of  glass.     A  careful  and  exten. 
sive  investigation  of  the  coefficients  of  expansion  of  a  large 
number  of  glasses  of  various  compositions  (made  by  the 
Jena  firm)  have  been  carried  out  by  Professor  Winkelmann, 
Dr.  Straubel,  and  Dr.  Pulfrich,  using  a  dilatometer  accord- 
ing to  Fizeau's  method  as  modified  by  Abbe  ( Wied.  Ann.  38, 
453).     The  tabulated  data  occupy  the  best  part  of  three 
large  pages,   and   the  principal  results  can  only  be  given 
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here.  Of  these,  the  most  striking  is  the  predominating 
influence  of  alkalis  upon  the  Aalue  of  the  coefficient  of 
expansion.  By  increasing  the  amount  of  alkali  in  a  glass, 
its  coefficient  of  expansion  could  be  increased  until  it 
approximated  nearly  to  that  of  nickel  or  iron.  The  tables 
further  show  that  the  expansion  of  different  glasses  for 
equal  intervals  of  temperature  varies  within  much  wider 
limits  than  has  hitherto  been  believed ;  for  example,  a 
specimen  of  glass  containing  12  per  cent,  of  alumina  was 
found  to  have  a  coefficient  of  expansion  of  0-00003369; 
whereas  a  specimen  of  zinc  borate  glass  free  from  alkali 
has  a  coefficient  of  expansion  of  onlj-  0- 00001097.  In  the 
case  of  the  usual  silicate  glass  it  is  found  that  metallic  oxides, 
such  as  zinc  oxide,  alumina,  lead  oxide,  and  baryta,  do  not 
produce  any  considerable  increase  in  the  expansion. 
Phosphate  glass  behaves  much  like  the  ordinary'  silicate 
glass  with  respect  to  expansion,  whereas  borate  glass  is 
distinguished  by  a  low  coefficient  of  expansion.  Schott 
has  introduced  a  glass  which  is  of  great  technical  interest 
and  value.  It  is  free  from  alkali,  but  can  be  worked  before 
the  blow-pipe,  has  a  small  coefficient  of  expansion,  and  is 
distinguished  by  many  excellent  qualities.  Hitherto  the 
view  has  been  generally  held  that  good  glass  must  contain, 
together  with  sihca  and  a  divalent  or  trivalent  metallic  oxide, 
the  oxide  of  a  monovalent  metal  (an  alkali-metal  or  thallium). 
But  the  glass  referred  to  (121'")  is  free  from  alkahs  and 
has  the  following  composition : — 

BaO  =  25  per  cent.,  ZnO  =  5  per  cent.,  AL03  =  4*5  per  cent., 

6003=14  per  cent.,  Mn2O:i  =  0-08  per  ce'nt.,  SiO.  =  51-22, 

Aso05=0-2  per  cent, 

Schott  was  led  to  the  production  of  his  compound  glass 
(^Verbundglas)  hj  stadying  the  state  of  strain  in  ordinary 
glass  vessels  and  tubes  cooled  in  contact  with  the  air.  A 
hollow  glass  vessel  cooled  in  contact  with  the  air  has  its 
outer  skin  in  a  state  of  compression,  whereas  the  inside  is 
in  a  state  of  tension  ;  hence  it  is  easily  damaged  on  the 
inside,  but  is  resistent  on  the  outside.  A  hollow  glass 
vessel,  if  introduced  when  cold  into  warm  air,  has  its  outer 
skin  thrown  into  a  state  of  compression  ;  if,  when  it  is  hot, 
it  is  exposed  to  cold  air  its  outer  skin  is  thrown  into  a 
state  of  tension.  This  is  the  reason  why  cold  air  causes 
glass  to  crack  more  readily-  than  hot  air  does.  Schott 
succeeded  in  throwing  the  outer  layer  into  a  permanent 
state  of  compression  by  covering  the  glass  vessel  with  a 
thin  outer  layer  of  glass  which  has  a  small  coefficient  of 
expansion.  The  flasks  made  of  this  compound  glass  can 
be  filled  with  boiling  aniline  and  immediately  sprinkled 
on  the  outside  with  cold  water ;  and  glass  dishes  can  be 
heated  over  the  naked  Bunsen  flame  without  cracking. 
Pressure  tubes  of  this  compound  glass  can  be  made  to 
meet  all  the  requirements  of  practice.  The}-  have  been 
kept  in  continuous  use  on  locomotives  for  five  months,  and 
when  heated  to  200"  C.  they  can  be  sprinkled  with  cold 
water  without  any  fear  of  cracking. 

Action  of  Liquids  upon  the  Surface  oj" Glass. — For  some 
purposes  glass  is  required  which  is  only  very  slightly 
attacked  bj-  liquids.  K.  Weber  recommends  the  following 
three  kinds  of  glass  for  such  purposes — a  green  glass  con- 
taining aluminium,  a  window  glass,  and  Bohemian  glass 
tubing.  The  following  table  gives  the  amounts,  in  milli- 
grammes, extracted  within  the  time  stated  from  a  100  cc. 
flask  :— 

Table  III. 


Acted  on  by 


£inds  of  Glass. 


12. 


13. 


Water,  5  hours 

3\ 

1 

1 

2.)  per  cent,  sulphuric  acid,  3  hours 

2 

1 

i 

13  per  cent,  hydrochloric  acid,  3  hours  . . 

31 

i 

i 

Ill  per  cent,  ammonia,  3  hours 

10 

31 
15 

4 

2  per  cent,  sodium  phosphate,  3  hours. . . 

2  ner  cent,  sodium  carbonate,  3  hours  . . . 

10 

30i 

22 

Composition. 

Kinds  of  Glass. 

11.     ,      12. 

13. 

SiOi 

61-8 
6-0 

16-0 
•1-0 

12-1 

71-22 

1-5 

15-0 

12-3 

7l»-8 

AI2O3 , 

0-'.t 

CaO 

G-j 

MgO 

Xv,0  ...., 

13-3 

Xa^iO  . . , 

1 

The  general  result  of  researches  on  the  solvent  action  of 
liquids  on  glass  is  to  indicate  that  this  action  is  least  when 
the  silica,  lime,  and  alkali  are  present  in  the  following 
proportion  :— 6  SiO;  :  1  CaO  :  1-3  to  1-5  of  alkali.  The 
glass  mentioned  as  number  13  in  Table  III.,  is  stronglj' 
recommended  for  special  purposes  such  as  conducting  hot 
vapours  which  rapidh*  attack  ordinary  glass ;  but  its 
common  use  is  restricted  on  account  of  its  difficult  fusibility. 

F.  Forster  has  carefully  investigated  the  chemical  action 
of  water  and  aqueous  solutions  on  glass  and  arrives  at  the 
following  conclusions.  1.  Solutions  of  caustic  alkalis  act 
more  strongly  than  water  upon  glass  ;  for  excepting  when 
the  solutions  are  excessively  diluted  they  attack  all  the 
constituents  of  the  glass,  and  in  fact  dissolve  the  glass  as 
such.  2.  Of  the  caustic  alkalis  soda  acts  most  strongly, 
then  potash,  and  lastly,  ammonia  and  baryta.  3.  Eise  of 
temperature  considerably  increases  the  action  ;  so  also  does 
ail  increase  in  the  concentration.  4.  Pure  solutions  of 
alkali  do  not  act  so  strongly  upon  glass  as  solutions  which 
contain  silica  as  an  impurity.  5.  Alkaline  carbonates,  even 
in  very  dilute  solutions,  attack  glass  much  more  strongly 
than  water  does.  Their  mode  of  action  bears  a  stronger 
resemblance  to  that  of  other  salts  than  to  that  of  the 
alkalis.  6.  Sodium  carbonate  acts  more  strongly  than 
potassium  carbonate  of  equivalent  concentration.  7.  Of 
salts,  those  whose  acids  form  insoluble  calcium  salts  attack 
glass  more  strongly  than  water.  Those  whose  acids  form 
soluble  calcium  salts  attack  glass  less  strongly  than  water. 

The  report  further  contains  accounts  of  publications  on  the 
following  matters  : — Glass  manufacture.  (On  the  cost  of 
production  of  glass,  on  glass  furnaces,  on  table  glass,  and 
the  apparatus  and  the  machines  -jsed  in  its  manufacture). 
On  the  manufacture  of  glass  articles.  (Apparatus  and 
mechanical  arrangements  used  in  blowing,  moulding,  &c.). 
Sandblast  apparatus.  On  glass-cutting.  On  the  colouring 
of  glass  and  on  milk-glass  and  enamel. 

Bibliography.  —  "  Saudstrahlgeblase  im  Dienste  des 
Giasfabrikation,"  by  Wilhelm  Mertens  (F.  Fischer).  8vo. 
2  Mk.  20.  Hartleben,  Vienna,  1891.  The  author  (who  is 
practically  engaged  in  the  work)  gives  a  complete  account 
of  the  sandblast  as  at  present  used.  He  is  also  the  author 
of  the  more  recent  book,  "  Die  Fabrikation  und  Kaffinirung 
des  Glases." 

"  Etude  sur  Saint  Gobain,"  by  J.  Henrideaux.  The  author 
describes  the  country  surrounding  Saint  Gobain  and  gives 
an  account  of  the  historical  development  of  the  manufacture 
of  mirror-glass  at  Saint  Gobain. 

"  Handbuch  der  ilosaik-  und  Glasmalerei,"  by  Carl  Elis 
(revised  after  the  authors  death  by  J.  Andree).  82 illustra- 
tions. E.  A.  Seeman,  Leipzig,  1891.  The  book  is  intended 
for  the  use  of  mosaic-workers,  glass-painters,  architects, 
artists,  &c.— D.  E.  J. 


PATENT. 

Improvements  in  the  Manufacture  of  liose-Red  Glass. 
H.  R.  V.  Kralik  and  W.  R.  v .  Kralik,  Eleonorenhain, 
Austria.     Eng.  Pat.  16,018,  August  24,  1893. 

Pelouze  discovered  in  1885  that  a  rose-red  colour  could  be 
communicated  to  glass  by  the  use  of  selenium.  Selenium 
itself  was  added  to  the  glass  before  or  after  fusion,  with 
the  result  that  a  good  deal  of  loss  by  vapourisation  and 
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oxidation  took  place,  and  the  colour  wa*>  impaired  by  the 
impurities  present  in  the  selenium  used.  The  |)ateiitee.s  chiini 
to  have  overcome  these  objections  by  employing  a  sek-nite 
or  selenate  and  a  reducinji  agent,  instead  of  selenium  itself. 
A  selenite  or  selenats,  such  as  those  of  sodium  potassium 
or  calcium,  is  added  to  the  glass  before  or  aftt-r  fusion,  and, 
when  thorouglily  incorporated,  reduced  by  the  addition  of 
arsenious  acid  or  an  arsenite  or  sidpliite,  or  preferably  zinc 
dust.  The  quantity  of  selenium  usiuilly  sutticient  is 
2—3  per  cent. — 1$.  15. 


IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Progre.is  of  the  Cement  Industry.     L.  Erdmenger.     Chem. 
Zeit.  1893,  17,  982—986. 

(o.)  Constitution  of  Hydraulic  Cement. — The  author 
considers  that  Le  Chatelier's  views  on  the  constitution  of 
cement  (this  Journal,  1888,  847)  are  not  wholly  consonant 
with  the  results  of  manufacturing  experience.    The  formula — 

CiiO  +  MgO      _^     „ 

SiOa  +  Al.Oj  '-^ 
(in  which  the  values  for  the  acid  and  basic  oxides  are  stated 
in  equivalents,  not  in  percentages),  involves  the  assumption 
that  MgO  can  be  reckoned  as  CaO,  an  assumption  from 
which  the  author  dissents.  Adopting  this  amendment  and 
taking  the  equation  as — 

CaO  ^     „ 

SiOz  +  AI2O3 

it  follows  that  a  sound  cement  might  contain  as  much  as 
G7  per  cent,  of  CaO.  This  may  be  true  for  cement  produced 
at  very  high  temperatures,  e.g.  that  prepared  by  Slichaelis 
by  actual  fusion  of  cement  in  the  oxy-hydrogen  flame,  but 
on  a  manufacturing  scale  even  cements  of  good   quality 

CaO 


approximate  to  the  composition,  o^)  .i-  ai  =  2*5  in  place 
of  complying  with  the  equation  given  above.  The  author 
admits  however  that  the  clinkered  by-product  obtained  in 
the  manufacture  of  Teil  hj-draulic  lime,  which  is  particularly 
well-burnt,  has  a  composition  corresponding  with  Le  Chate- 
lier's equation.  This  cement  is  quite  sound  and  free  from 
tendency  to  blow,  but  has  a  lower  tensile  strength  than  high 
class  Portland  cement.  If  it  be  postulated  that  cement  with 
the  equational  value  2  •  5  instead  of  3  consist  partly  of 
tricalcium  silicate  and  partly  of  dicalcium  silicate  it  is  not 
clear  why  the  clinker  from  which  it  is  made  should  not 
"  fall,"  as  SCaOSiOo  has  according  to  Le  Chatelier  the 
propert^^  of  spontaneous  disintegration  on  cooling.  Another 
argument  against  the  formation  of  2C'aOSi02,  and  the 
consequent  disintegration  of  the  cement  is  that  cement  from 
the  same  raw  materials  may  either  "  fall  "  or  not,  according 
to  the  manner  in  which  it  has  been  burnt,  and  that  clinker 
with  a  tendency  to  "  fall "  may  be  kept  sound  by  spraying  it 
with  cold  water  when  drawn  from  the  kiln.  The  author 
also  traverses  Le  Chatelier's  statement  that  the  setting  of 
Portland  cement  involves  the  occurrence  of  the  following 
reactions : — 


SCaOSiOo  +  Aq  =  2CaOSi022  •  SHjO  +  CaOH.O 


and — 

SCaOALOs  +  CaOHoO  +  Aq  =  4CaOAL03 12^,0 

on  the  ground  that  test  pieces  of  considerable  strength  may 
he  prepared  containing  much  less  water  than  is  thus 
indicated.  He  also  draws  attention  to  the  curious  pheno- 
menon known  as  "  Nachhiirtung"  (after-hardening).  This 
is  observed  in  certain  cements  which  after  removal  from 
water  attain  an  abnormal  tensile  strength  {e.g.  double  the 
original  value)  on  exposure  to  the  air  for  1 — 2  weeks, 
returning  however  to  their  previous  value  when  replaced  in 
water. 


(6.)  Hardening  in  Sea  TTa/^r.— Candlot'K  researchofl 
(this  Journal,  1S91.  110)  are  referred  to  and  commented 
on.  Candlot  lias  shown  that  by  the  reaction  of  the 
iiiagnesium  sidphafc  and  chloride  of  sea  water  upon  the 
lime  compounds  constituting  Portland  cement,  calcium 
sulphate  and  cldoride  are  formed,  and  that  the  former  is 
the  more  destructive  agent.  It  reacts  witli  the  tricalcium 
aluminate  of  tlie  cement,  forming  the  double  fait — 

SCaOAl/),  +  2-5CaS04  +  60ir/J 
which  crystallises  with  great  expansive  force,  and  dis- 
integrates the  cement.  Candlot  has  prepared  this  substance 
artificially.  Its  composition  is  similar  to  that  of  the  body 
obtained  by  Michaelis  and  called  by  him  the  '■  eement 
bacillus,"  which  corresponds  in  composition  with  the  formula 
3Ca0Al„O,  +  3CaS(J.,  +  30H..O,  or  when  less  water  of 
crystallisation  is  present,  3  CaO Al._,0.,  +  3  CaSO,  +  12  lU). 
The  practical  deduction  from  the^e  investigations  is  that 
cements  poor  in  alumina  should  be  used  for  marine  work,  a 
conclusion  borne  out  by  the  excellence  of  Tiil  hjdraulic  lime 
for  this  purpose.  Nevertheless,  the  best  means  of  avoiding 
failures  with  Portland  cement  in  harbour  work  is  probably 
the  use  of  dense  concrete  and  mortar  non-porous  to  sea- 
water. 

(c.)  Influence  of  Magnesia. — The  author,  as  stated  above, 
considers  thjit  magnesia  cannot  be  regarded  as  replacing 
lime,  but  as  existing  in  cement  in  the  free  state.  The 
admitted  limit  in  Germany  has  been  raised  from  3-.Tto 
5  •  0  per  cent.  The  author's  high  pressure  test  (this  Journal, 
1891,  931)  which  consists  in  exposing  test  pieces  to  high 
pressure  steam  at  U) — 20  atmospheres  is  stated  to  detect 
the  existence  of  a  dangerous  proportion  of  magnesia  bv 
causing  its  hydration  and  consequent  expansion  to  take 
place  in  hours  or  days  instead  of  months  or  years,  which 
periods  are  necessary  at  the  ordinary  temperature.  He 
considers  it  preferable  to  the  plan  of  boiling  in  water 
recommended  by  Maclay,  as  with  the  latter  the  test  pieces 
are  subjected  to  a  certain  amount  of  mechanical  violence, 
due  to  ebullition. 

(rf.)  Cement  Testing  by  the  Standard  Methods. — The 
only  points  requiring  comment  are  the  growing  use  of  the 
Bohme  hammer  apparatus  instead  of  the  older  practice  of 
filling  the  moulds  by  hand,  tending  to  uniformity  of  results, 
and  the  necessity  of  allowing  a  range  of  from  8 — 12  per  cent 
of  water  in  gauging  mixtures  of  1  part  of  cement  and  3  of 
normal  sand  as  being  preferable  to  the  rule  which  prescribes 
the  use  of  10  per  cent,  in  all  cases. 

(e.)  Special  Tests. — There  is  a  growing  tendency  to  use 
various  forms  of  hot  test  in  order  to  be  able  to  pronouTice 
on  the  character  of  a  cement  without  waiting  for  the  lapse  of 
28  days  as  in  the  standard  German  tests.  Cement  for 
pavements  and  like  uses  is  tested  by  attrition  methods  (this 
Journal,  1893,  519).  Bauschinger's  apparatus  for  measur- 
ing the  expansion  of  cement  test  pieces  is  coming  more  into 
use. 

(/.)  Preparation  of  Mortar  and  Concrete. — The  addition 
of  "  fat  "  lime  to  cement  mortar  is  now  commonly  adopted, 
as  the  product  is  cheap  and  strong.  Another  plun  to 
economise  cement  is  that  patented  by  F.  L.  Smidth  &  Co., 
according  to  which  cement  and  sand  are  ground  together  in 
a  fine  state  of  division.  The  use  of  concrete  and  the 
Moiiier  system  of  construction  is  increasing. 

(gr.)  The  Manufacture  of  Cement. — Systematic  methods 
of  drying  raw  materials  are  coming  into  use  with  a  con- 
sequent saving  of  fuel.  Millstones  are  being,  in  some  cases, 
replaced  by  edge-runners  and  ball-mills,  which  are  cheaper 
to  drive  and  keep  in  repair.  The  question  of  the  best 
method  of  sifting  the  cement  is  of  growing  importance,  in 
view  of  the  modern  demand  for  fine  grinding.  Old-fashioned 
intermittent  kilns  are  being  steadily  displaced  by  continuous 
kilns  ensuring  greater  economy  of  fuel,  although  it  must  be 
said  that  the  former  still  yield  the  best  clinker.  The  Scliofer 
kiln,  which  is  a  modification  of  the  well-known  Dietsch  kiln, 
has  recently  proved  a  serious  competitor  to  the  latter.  The 
Hauenschild  kiln*  is  designed  to  burn  cement  of  which  the 
raw  material  has  been  moulded  into  spheres,  which  present 
the  minimum  surface  of  contact  with  each  other,  and  thus 
the  danger  of  adherence  is  diminished,  a  contingency  further 
guarded  against  by  sprinkhng  the  spheres  with  liine.  The 
kiln  has  comparatively  thin  walls  and  is  jacketed,  the  space 
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within  the  jacket  being  utilised  for  drying  the  raw  material 
after  it  has  been  moulded  to  shape.  The  estimated  output 
for  a  single  kiln  is  150  casks  per  24  hours. 

The  use  of  slag  cement  has  not  increased  sufficiently  to 
make  it  a  serious  rival  to  Portland  cement.  One  of  the 
disadvantages  of  slag  cement  is  that  the  slaked  lime  which 
it  contains  being  nmch  lighter  than  the  slag,  easilj  separates 
from  the  mixture.  The  substitution  of  hydraulic  lime  for 
"fat"  lime  (this  Journal,  1890,  863),  which  has  been 
adopted  by  Forel,  is  a  distinct  improvement,  as  segregation 
is  thus  checked.  Moreover,  slag  cement  made  in  this 
manner  stands  better  in  air  and  has  less  tendency  to  form 
shrinkage  cracks. — B.  B. 


The  Preparation  of  Cement  Mortar.   O.  Boklen.  Thonind. 
Zeit.  1893,  17,  93,  through  Chem.  Rep.  1893, 17,  45. 

The  author's  patented  process  (German  Patent  66,415) 
which  consists  essentially  in  subjecting  a  moist  mixture  of 
cement  with  sand  or  similar  material  to  a  considerable 
pressure  with  a  simultaneous  transverse  pressure  of  the 
individual  particles  composing  the  mixture,  is  said  to  yield 
a  mortar  having  greater  strength  than  that  prepared  in  an 
edge  runner  or  by  ordinary  admixture.  The  following  table 
shows  the  results  of  some  comparative  tests. 

Test  pieces  of  1  part  of  cement  and  3  of  normal  sand, 
1  month -old,  during  14  days  of  which  time  they  had  been 
kept  under  wal  er,  gave  the  following  figures  : — 


Tensile  Strength.    Kilos,  per  sq.  cm. 

Specific 
Gravity. 

Per  Cent,  of 

Water 

absorbed  after 

125  Hours. 

Loss  by 

Air-dry.            ,3S^a.      'frozen  in  Air.  L^P-,,,. 

Attrition 
Test.* 

Mixed  with  a  trowel 
and  forced  into  the 
moulds  with  10  blows. 

Prep.ired  by  Boklen's 
process. 

•27-15                      17-85                      19-55 
47-20                     44-13                      39-83 

18-0 
31-25 

1-937 
1-966 

10-2                      23-8 

i 

6-2            [            18-2 

1 

See  this  Journal  1893,  519. 


Concrete  was  also  prepared  according  to  the  author's 
process  by  first  mixing  cement  and  sand  in  a  mortar  for  half 
an  hour,  adding  gi'avel  and  continuing  the  mixing  for 
5  minutes. 

The  following  results  were  obtained  : — 


Portland  cement,  1  part  by  vol. 
Normal  sand,  10  parts  by  vol.  . . 

Gravel,  10  parts  by  vol 

Portland  cement,  1  part  by  vol.. 
Normal  sand,  10  parts  by  vol,  , , 
Gravel,  20  i)arts  by  vol 


Tensile  Strength. 
Kilos  per  Sq.  Cm, 
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Lime  and  Mortar.     Letac  and  Vivien.     Monit. 
Scient.  1893,777—788. 

The  paper  discusses  the  circumstances  by  which  the  setting 
of  ordinary  mortar  is  conditioned,  and  gives  the  results  of 
numerous  experiments  in  voluminous  tables.  It  is  pointed 
out  that  the  analysis  alone  of  a  mortar  will  not  suffice  to 
ascertain  its  quality,  unless  that  of  the  lime  and  the  sand  used 
in  its  preparation  be  also  known.  These  factors  cannot  be 
deduced  from  the  analytical  figures  of  a  mortar  of  unknown 
origin  and  history. — B.  B. 


In  this  case  the  moulds  were  filled  by  10  blows  of  the 
hammer  apparatus  instead  of  the  usual  number  (150).  The 
age  of  the  test  pieces  was  1  month,  of  which  18  days  were 
spent  under  water. — B.  B. 


The  Influence  of  Temperature  on  the  Time  of  Setting  of 
Portland  Cement.  Golinelli.  Thonind.  Zeit.  1893,  17, 
115  ;  through  Chem.  Kep.  1893,  17,  71. 

The  author  has  determined  the  time   of  setting  of  seven 
samples  of  Portland  cement  at  various  temperatures  : — 


1 
Sample. 

Temperature 

of  Air  and 
"Water  16°  C. 

Tempei-ature  of 
Water  21°  C. 

Temperature  of  Water 

and  Air  16°  C.    Percentage 

of  Water  used,  various. 

Percentage  of 

Water  30  per 

Cent. 

Water  used 
.32  per  Cent. 

Water 

used. 

1 

Hrs.  Min. 
4       0 

Hrs.  Min. 
0      10 

Hrs.  Min. 
3      45 

Per  Cent. 
29 

2 

10       0 

5       0 

9      30 

28 

3 

2      10 

0      16 

0      38 

29 

4 

8      21 

0      33 

8        5 

29-5 

5 

2      10 

0      20 

4        5 

31-5 

6 

2       n 

0      15 

2        0 

30 

7 

2      30 

0      10 

•• 

Influence  of  Temperature  on  the  Time  of  Setting  of 
Hydraulic  Cements.  L.  Tetmaier.  Thonind.  Zeit.  1893, 
17,  187. 
ExAMixATioxs  of  SBveral  samples  of  Portland  cement,  slag 
cement,  Roman  cement,  and  hydraulic  lime  at  temperatures 
from  0°  to  50°  C,  lead  the  author  to  the  conclusion  that 
different  cements  are  differently  influenced  by  alteration  of 
temperature,  and  that  it  is  scarcely  possible  to  deduce  a 
general  law  even  for  one  class  of  cements — e.g.,  Portland 
cement,  whereby  the  alteration  in  setting  time  can  be  con- 
nected with  variation  of  temperature.  Some  such  relation- 
ship can  be  arrived  at  for  Portland  cement  of  like  origin 
and  similar  chemical  and  physical  properties,  so  that  the 
setting  time  if  determined  at  one  temperature  can  be 
predicted  for  another. — B.  B. 


—B.  B. 


Overbur7it  Cement.     Thonind.  Zeit.  1893, 17,  211  ;    Chem. 
Rep.  1893,  17,  95. 

The  conclusions  arrived  at  are  (1.)  So-called  "  overburnt  " 
cement  may  be  produced  by  the  action  of  the  mineral 
constituents  of  the  fuel  on  the  clinker,  resulting  in  the 
formation  of  dicalcium  silicate  in  the  place  of  tri-calcium 
silicate.  (2.)  Cement  of  ideal  composition  cannot  be 
overburnt.  (3.)  Cement  as  usually  made  can  be  overburnt 
(a.)  as  a  result  of  the  introduction  of  extraneous  acid  oxides 
or  (6.)  by  the  displacement  of  the  alumina  from  its  lime 
compounds  by  silica,  or  on  the  other  hand  by  the  displace- 
ment of  a  part  of  the  silica  by  alumina  and  ferric  oxide,  the 
acid  properties  of  which  increase  with  rise  of  temperature 
resulting  in  the  formation  of  2CaOSi02,  which  causes 
cement  to  "  fall."  These  disadvantages  can  be  avoided  by 
gas-firing. — B.  B. 
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PATENTS. 

Improvements  in  the  Manufacture  and  Treatment  of  Fire- 
proof Plastic  Material  for  Cement.  K.  Stone,  London. 
Eag.  Pat.  8518,  April  27,  1893. 

The  patent  relates  to  improvements  in  the  material 
described  in  Eng.  Pat.  lfi,789  of  1890  (this  Journal,  1891, 
932). 

The  chief  alteration  consists  in  the  addition  of  about  1 40  lb. 
of  pearl  ash  or  potash  to  each  hundredweight  of  the  "  flux," 
formerly  protected,  while  in  a  fused  condition,  the  product 
being  added  to  a  ton  of  the  material  un<ler  treatment. 
Colouration  may  be  effected  by  the  addition  of  manganese, 
sulphate  of  iron  or  oxide  of  iron. — B.  15. 


.1  (Composition  for  the  Production  of  Marble-like  Plaster. 
K.  15ammann,  IJerlin,  CJermauy,  J^ng.  Pat.  12.880,  Julv  1, 
1893. 

ZiNc  in  the  form  of  cuttings  or  dust  is  placed  iu  water,  and 
after  having  been  allowed  to  stand  for  some  time  boiled 
therewith,  whereby  it  dissolves  to  the  extent  of  about  32 
milligrams  per  litre.  The  solution  is  mixed  with  an  equal 
quantity  of  a  solution  of  an  alkaline  silicate,  preferably 
silicate  of  potash  at  3^  B.  and  the  mixture  diluted  with  four 
times  its  weight  of  water.  One  part  of  gypsum  is  mixed 
with  two  parts  of  lime  and  made  into  a  paste  with  the 
liquid  already  described,  the  product  having,  it  is  stated,  a 
marble-like  lustre  due  to  the  employment  of  the  mixture  of 
silicates  used. — B.  B. 


A  Preservative  Composition  Applicable  also  for  the  Manu- 
facture of  Artificial  Stone  Statuary  and  the  like. 
»A.  Clery,  London.  Eng.  Pat.  16,840,  September  7, 
1893. 

Thirty  parts  of  tin  are  dissolved  in  40  parts  of  muriatic 
acid  and  30  parts  of  salammoniac  are  added.  A  powder 
composed  of  freestone  50  parts,  zinc  oxide  20  parts,  pounded 
glass  15  parts,  powdered  marble  10  parts  and  calcined 
magnesia  5  parts,  is  prepared  and  made  into  a  paste  with  the 
liquid  above  mentioned.  Colouring  matter  may  be  added. 
The  composition  may  be  used  as  a  damp-proof  coating  for 
walls  or  for  repairing  stone  work  or  for  moulding  statues  or 
ornaments. — B.  B. 


X.-METALLUEGY. 

A  New  Process  for  the  Manufacture  of  Manganese  on  the 
Commercial  scale.  W.  H.  Greene  and  W.  H.  Wahl. 
Journal  of  the  Franklin  Institute,  1893,  135,  218—223. 

The  authors  believe  it  is  impossible  to  obtain  by  reduction 
with  carbon,  manganese  containing  less  than  6  per  cent,  of 
carbon  as  the  metal  rapidly  decomposes  carbon  monoxide 
at  a  red  heat.  A  reduction,  in  the  entire  absence  of  carbon, 
is  therefore  necessary  if  anything  like  pure  metal  be  required. 
The  pulverised  manganese  ore  is  purified  to  contain  less 
than  1  per  cent,  of  iron  and  is  lieated  to  redness  in 
reducing  gases  to  produce  greenish  grey  manganese  mon- 
oxide. This  is  mixed  and  heated  with  18  per  cent, 
of  its  weight  of  granulated  aluminium  and  a  flux,  preferably 
consisting  of  lime  and  fluor  spar,  in  a  magnesite  crucible 
or  in  a  plumbago  crucible  lined  with  a  stiff  paste  of  calcined 
magnesite.  One  part  of  aluminium  should  yield  three 
parts  of  manganese ;  actually  the  average  yield  obtained 
was  about  87  per  cent,  of  the  theoretical,  whilst  in  one  case 
93  per  cent,  was  the  result.  The  composition  of  the  metal 
is  manganese  96  to  97  per  cent.,  iron  and  silicon  each  from 
1  to  2  per  cent.  On  a  large  scale  it  is  proposed  to 
conduct  the  operation  on  a  magnesite-lined  hearth, 
reducing  gases  being  in  slight  excess.  By  this  means  the 
ore  will  be  maintaiaed  in  the  state  of  lowest  oxide  until  the 


temperature  of  reaction  is  reached,  and  the  fusion  of  the 
flux  at  this  stage  will  protect  the  manganese  formed  from 
contamination  by  carbon  from  the  flame. — A.  W. 


A  New  Method  of  reducing  Metallic  Oxides.  W.  IF. 
Greene  and  \V.  If.  Wahl.  Journal  of  the  Franklin 
Institute,  1893,  135,  453— 4.-)9. 

I.N  the  search  for  commercially  available  reducing  agents 
for  producing  metallic  manganese  (see  preceding  abstract) 
the  claims  of  silicon  were  not  overlooked.  The  cost  of  the 
element  renders  its  use  in  the  free  state  out  of  the  question, 
but  in  combination  with  a  metal,  ias  a  silicide,  it  occurred  to 
the  authors  that  it  might  be  made  to  react  on  manganese 
oxide,  producing  the  free  metal  and  silica.  In  the  produc- 
tion of  ferro-manganese,  a  mixture  of  ferro-silicon,  con- 
taining 1 6  to  20  per  cent,  of  Si  and  about  1  per  cent,  of  C,  and 
any  oxide  of  manganese,  is  heated  on  a  basic-lined  hearth 
or  in  a  crucible,  together  with  a  basic  flux,  such  as  lime, 
magnesia,  &c.  The  silica  produced  combines  with  the 
latter  and  forms  a  slag,  and  the  oxide  and  the  silicide  are  both 
reduced,  forming  a  ferro-manganese  verj'  low  in  carbon. 
About  128  lb.  of  an  alloy  containing  Fe  70,  Mn  29,  and  C 
07  per  cent,  were  produced  from  a  mixture  of  100  lb.  of 
ferro-silicon  (containing  10  percent,  of  .Si  and  1  per  cent,  of 
C),  70  lb.  of  manganese  monoxide,  and  50  lb.  of  lime.  The 
advantage  of  such  an  alloy  for  the  manufacture  of  rich 
manganese  steel  without  the  introduction  of  too  much  carbon 
is  pointed  out.  100  lb.  of  the  above  alloy,  mixed  with 
40  lb.  of  decarburised  iron,  would  produce  manganese  steel 
of  the  following  composition  : — 

Per  Cent. 

Iron 788 

Manganese 20*9 

Carbon O'.j 

Silicon Trace. 

In  like  manner  ferro  alloys  of  nickel  (50  per  cent.), 
chromium  (20  per  cent.),  and  tungsten  (50  per  cent.)  have 
been  obtained.  Only  doubtful  results  were  obtained  with 
titanium. — A.  W. 


Manganese  Steel.     H.  M.  Howe.    Journal  of  the  Franklin 
Institute,  1893,135,  114—128,  191—200. 

This  paper  describes  a  general  lecture  on  manganese  steel, 
dealing  chiefly  with  that  containing  about  43  per  cent,  of 
manganese  and  1  per  cent,  of  carbon.  Its  peculiar  com- 
bination of  ductility  and  tensile  strength  is  discussed,  and 
is  compared  by  tables  of  curves  with  ordinary  and  nickel 
steels.  Its  preparation,  forging,  machining,  and  uses  are 
shghtly  dealt  with.  In  the  last  mentioned,  the  author  states 
that  the  most  important  single  use  for  manganese  steel  is 
for  the  pins  which  hold  the  links  of  dredgers  of  the  elevator 
or  bucket  type.  As  they  resist  the  abrasion  caused  by  the 
sand  and  grit  between  them  and  the  links  in  which  they 
turn,  they  last  from  six  to  eight  times  as  long  as  ordinary 
carbon  steel  pins.  Manganese  steel  ploughshares  wear  six 
or  seven  times  longer  than  chilled  cast-iron  shares.  The 
side  plates  of  the  Blake  ore  crusher  made  of  hard  carbon 
steel  are  worn  out  in  two  months,  whereas,  when  made  of 
manganese  steel  only  one-fourth  of  an  inch  was  worn  away 
in  ten  and  a  half  months.  In  respect  to  railway  wheels  it 
is  believed  that  chilled  cast-iron  wheels  run  about  one-third 
the  mileage  of  manganese  steel  wheels  before  the  first 
turning ;  and,  again,  the  average  mileage  of  the  latter  is 
51  per  cent,  greater  than  that  of  the  composite  or  steel-tyred 
wheel. — A.  W. 

Contributions  to  a  Knowledge  of  Tin  and  Stannic  Oxide. 
F.  Emich.     ilonats.  f.  Chem.  1893, 14,  345—352. 

Crystaxlene  stannic  oxide  has  been  prepared  by  yarious 
methods,  but  it  has  not  been  hitherto  observed  that  its 
formation  takes  place  on  merely  heating  metallic  tin  in  air. 
The  tin  used  by  the  author  was  a  pure  Banca  specimen,  in 
which  no  foreign  metals  but  copper  and  iron  could  be 
detected.  The  former  was  recognised  by  volatQising  30  grms . 
of  the  tin  in  a  stream  of  chlorine,  and  the  latter  by  the 
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Prussian  blue  reaction  in  the  filtrate  from  the  sulphide  of 
tin  (from  2  grms.  of  metil)  thrown  down  in  acid  solution. 
It  amounted  to  O'OOl  per  cent. 

When  tin  is  heated  in  an  inclined,  uncovered,  porcelain 
crucible,  the  film  of  oxide  that  forms  takes  definite  shapes, 
growing  in  vermiform  prolongations  similar  to  those  assumed 
hy  the  so-called  Pharaoh's  serpents.  The  reason  of  this 
method  of  aggregation  is  that  the  molten  metal  finds  its 
way  through  the  thinnest  parts  of  the  first  skin  of  oxide, 
and  the  resulting  core  is  in  its  turn  oxidised,  the  increase 
of  the  original  excresence  being  thus  effected.  The  stannic 
oxide  formed  occurs  in  oblong  and  rhombic  plates,  having 
angles  corresponding  to  the  anatase  form  of  the  oxide 
rather  than  those  proper  for  cassiterite.  The  author  has 
found  that  commercial  tin  oxide  contains  similar  crj-stals, 
but  that  they  are  mu^h  smaller  than  those  prepared  in  the 
manner  described.  The  mean  specific  gravity  of  the 
specimens  obtained  was  7*0096,  referred  to  water  at  4^  C. ; 
the  hardness  was  between  6  and  7.  No  formation  of 
crystalline  stannic  oxide  occurred  on  heating  tin  or  tin 
oxide  in  the  presence  of  an  indifferent  gas,  and  it  was  also 
proved  that  at  the  temperature  of  the  experiments  no 
volatilisation  of  the  tin  took  place,  so  that  crystallisation 
could  not  be  ascribed  to  this  cause.  When  impure  tin 
containing  iron  was  used,  the  oxide  first  formed  was 
brownish,  and  that  obtained  in  later  stages  colourless,  the 
oxidation  being  selective.  As  little  as  O'OOl  per  cent,  of 
iron  could  be  thus  detected,  while  O'OOS  per  cent,  gave  a 
very  distinct  coloration  to  the  oxide. — B.  B. 


The  Extraction  of  Poor  Cobalt  Ores. 
und  Huttenmann.  Zeit.  1893,  42,  1  ; 
17,  48. 


W.  Stahl.     Berg- 
Chem.  Rep.   1893, 


Ordinaey  dry  metallurgical  processes  are  useless  for  poor 
cobalt  ores.  Schoneis's  patented  method  of  chlorinating 
roasted  ores  poor  in  cobalt,  and  also  Herrenschmidt's  process, 
appear  not  to  be  so  cheap  and  simple  as  that  devised  by 
the  author.  His  method  consists  in  removing  arsenic  from 
the  ore,  in  pieces  reduced  to  au  average  diameter  of  H  mm., 
by  heiiting  alternately  in  a  reducing  and  oxidising 'flame, 
adding  10  per  cent,  of  iron  pyrites,  15  per  cent,  of 
magnesium  chloride,  and  93  per  cent,  of  an  alkaline 
chloride,  and  heating  to  incipient  redness  for  three  hours, 
when  a  test  sample  should  show  that  the  cobalt  is  com- 
pletely chlorinated.  The  mass  is  extracted  with  weak  acid, 
the  copper  precipitated  by  sulphuretted  hydrogen,  the 
filtrate  neutralised  with  soda,  and  the  manganese,  cobalt 
and  nickel  thrown  down  by  sodium  sulphide.  The  precipi- 
tate is  treated  with  acetic  acid  and  sulphurous  acid,  and 
the  residue  filtered  and  roasted  in  a  muflie,  when  it  yields, 
after  extraction  with  soda,  a  product  containing  92  per 
cent,  of  C03O4.  Ores  containing  only  0  ■  8 — 1  •  0  per  cent,  of 
cobalt  can  be  economically  treated  by  the  process.  Trials 
on  a  manufacturing  scale  on  ores  containing  1*02,  1-08, 
1-49,  and  2-81  per  cent,  of  cobalt  (and  nickel)  gave 
liquors  with  4*12,  4-29,  and  6-43  grms.  of  these  metals 
per  litre,  while  the  residues  contained  only  0  •  04, 0  •  07,  0  •  09, 
and  0-11  per  cent. — B.  B. 


Iron  and  Steel  Wire  and  the  Development  of  its  Manufac- 
ture. J.  P.  Bedson.  Iron  and  Steel  Institute,  Autumn 
Meeting,  1893. 

This  paper  deals  with  the  various  developments  of  the 
manufacture  of  iron  and  steel  wire  from  the  earliest  periods 
to  the  present  day.  The  present  method  of  drawing  is  as 
follows  :  —A  wire  rod,  about  0  •  2  inch  is  taken  from  the 
rolling  mill  and  placed  in  a  cistern  of  hydrochloric  acid  or 
dilute  sulphuric  acid  to  remove  the  oxide  formed  in  hot 
rolling.  It  is  then  washed  in  clean  water  and  coated  with 
a  mixture  of  lime  and  \sater,  which  is  allowed  to  dry  on. 
After  this  the  end  of  the  rod  is  pointed,  previously  by  hand 
but  now  by  a  machine  consisting  of  a  pair  of  rotating 
hammers  running  at  120  revolutions  per  minute,  and  capable 
of  giving  three  times  the  number  of  blows  in  the  same 
time,  a  modiiication  of  an  American  needle  pointing  machine. 
The  wire  rod  is  then  drawn  through  the  draw-plate.     The 


drawer  is  provided  with  a  block,  which  revolves  at  will  on 
a  vertical  spindle,  driven  by  a  horizontal  shaft  through  a 
pair  of  bevel  wheels  under  the  bench,  upon  which  the 
drawer  works.  On  this  bench  top  is  a  tool  holder  which 
holds  the  draw-plate,  which  plate  contains  many  conically 
shaped  holes  of  suitable  sizes,  and  at  their  small  end  smaller 
than  the  rod  which  has  to  be  drawn.  These  holes  are 
roughly  "  pricked  "  in  the  plate  by  au  experienced  smith, 
and  then  the  wire  drawer  finally  prepares  and  shapes  the 
holes  to  their  exact  size,  when  cold,  by  taper-punches.  In 
this  is  the  art  of  the  wire  drawer,  coupled  with  the  grind- 
ing of  his  punches  suitably  and  always  round  and  cylindrical. 
The  size  desired  being  decided  upon,  the  drawer  passes  the 
point  of  the  rod  through  the  plate,  seizes  the  same  with  a 
pair  of  stout  tongs,  which  are  operated  as  required  by 
power,  and  pulls  a  sufficient  length  through  the  draw-plate 
to  enable  him  to  secure  this  end  to  the  vice  which  is 
mounted  at  the  top  of  the  block.  This  accomplished,  the 
block  is  set  in  motion,  and  the  whole  of  the  piece  is  even- 
tually wound  on  to  the  block,  care  being  taken  to  have 
plenty  of  tallow  or  other  lubricant  on  the  rod  at  the  point 
of  admission  to  the  conical  hole ;  otherwise  the  piece  would 
"  scrap "  and  eventually  "  pull  the  hole  out,"  and  thus 
deform  it  from  its  original  size. 

Annealing  is  necessary  from  time  to  time  and  is  effected 
by  placing  the  coils  of  wire  in  vertical  cylinders,  which, 
when  filled  with  such  coils,  is  hermetically  sealed  and  heated 
to  redness  and  cooled  slowl}',  the  wires  being  cleaned  for 
drawing  as  before.  In  the  case  of  very  fine  wires,  jewelled 
dies  such  as  diamonds,  rubies,  &c.,  are  substituted  for  the 
metal  plates. 

The  author  describes  many  improvements  made  by 
George  Bedson,  amongst  which  is  the  continuous  rod-rolling 
mill  by  which  the  billet,  about  \^  inch  square,  and  of 
about  100  lb.  weight,  was  drawn  from  a  Siemens  gas  furnace, 
placed  immediately  in  front  of  the  first  roll  of  the  mill,  and 
from  this  passed  on  through  each  successive  pair  of  rolls, 
16  in  number,  placed  in  line  and  each  running  at  an 
accelerated  speed,  according  to  the  draught  of  each  roll. 
This  mill  grew  in  its  capacitj-  to  20  tons  of  wire  rod  in  a 
turn  of  10  hours.  Mention  is  then  made  of  the  hard- steel 
wire  trade,  where  steel  containing  •  7  and  upwards  of  carbon 
is  so  manipulated  that  it  will  stand  strains  up  to  120  tons 
per  square  inch,  with  torsional  results  equally  surprising. 
Such  wire  of  0*08  inch  diameter  will  stand  40  twists  in  eight 
inches,  and  will  allow  of  winding  and  unwinding  on  its  own 
diameter  three  or  four  times  over.  Nearly  one-half  of  the 
steel  wire  manufactured  in  the  United  States  is  absorbed  in 
two  articles.  The  first  is  barbed  wire,  with  an  annual  pro- 
duction of  200,000  tons,  and  the  second  is  wire  nails,  with 
an  equal  production.  The  output  of  the  former  in  1874  was 
five  tons,  whilst  the  use  of  wire  nails  was  scarcely  known  in 
the  United  States  10  years  ago. 

In  the  discussion  it  was  pointed  out  how  the  absorption 
of  hydrogen  from  the  acid  by  the  iron  sometimes  was 
sufficient  to  render  the  metal  quite  brittle,  which  brittlencss, 
however,  was  lost  on  gently  warming.  Cleaning  the  wire 
for  the  drawer  was  tlierefore  a  great  difficulty  and  half  the 
battle.  Basic  metal,  whether  open-hearth  or  Bessemer, 
gives  better  results  and  is  less  easily  spoilt  than  any  other. 
Hard  carbon  wire  has  to  be  treated  very  carefully,  the 
acid  used  to  clean  it  being  so  dilute  that  one  could  drink  it. 

—A.  \Y. 


The  Waste  of  Heal  {Past,  Present,  and  Future')  in 
Smelting  Ores  of  Iron.  Sir  L.  Bell.  Iron  and  Steel 
Institute,  Autumn  Meeting,  1893. 

The  author  reviews  our  knowledge  of  the  economic 
utiHsation  of  the  heat  produced  in  the  blast  furnace,  and 
the  means  which  have  from  time  to  time  been  adopted  to 
reduce  the  waste  of  heat  to  a  minimum.  Sixty  years  ago 
the  coal  necessarj-  to  produce  a  ton  of  pig-iron  was  reduced 
from  llj  to  8  tons,  and  thence  to  5,  made  up  of  3  tons  of 
coke  and  the  remainder  for  blowing  engines  and  for  calcining 
the  ore.  In  the  latter  case  probably  about  33  cwt.  of  the 
3  tons  of  coke  were  used  for  actual  work  and  27  cwt. 
expended  without  any  useful  result.  The  great  saving  in 
fuel  by  increasing  the  height  of  the  blast  furnace  from  40 
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■to  70  ft.  or  80  ft.  is  next  shown  hy  various  examples  of 
results  ;  !ind  also  tlic  fl()til)tful  possiliility  of  a  further  saving 
by  a  still  more  increased  (:i[)acily  of  fiirriai'c  and  a  liijiiier 
temperature  of  l)last.  Tlit-  author  eon>i.lers  that  the 
minimum  possible  weif.'lit  of  colu;  to  proiliiee  a  ton  of  iron 
from  Cleveland  ironstone  would  averafje  between  19',  and 
20.1  cwt.  Oeeasiorallj',  perhaps,  19  cwt.  mijjht  be  "suffi- 
cient for  a  little  while,  but  taken  over  longer  periods  of 
time  the  above  estimate  will  probably  be  found  correct.  If 
the  expectation  to  make  a  ton  of  Cleveland  pijjwith  16  cwt. 
•of  coke  were  realised  the  blast  would  have  to  be  heated  to 
about  1150    C.,  a  teui])erature  not  likelv  to  be  reached. 

The  origin  of  the  heat  is  due  mainly  to  the  conversion  of 
-coke  into  CO  ;  next,  to  some  of  this  CO  being  raised  to  CO.,, 
and  lastlj'  to  the  heat  in  the  blast.  If  the  furnace  were 
filled  with  coke  alone  all  the  escaping  gas  would  be  CO. 
The  formation  of  CO^  is  exclusively  due  to  the  action  of  CO 
on  the  iron  ore.  If  then  the  carbon  has  to  be  reduced  in 
quantity  it  must  be  by  lessening  the  amount  escaping  as  CO. 
This,  however,  is  met  by  an  insurmountable  barrier,  viz., 
the  fact  that  although  CO  will  reduce  iron  oxide,  CO.,  will 
•oxidise  metallic  iron.  These  two  antagonistic  forces 
counterbalance  one  another  when  about  one-third  of  the 
carbon  in  the  gases  exists  as  CO.,,  at  which  stage  further 
complete  reduction  is  suspended.  In  practice,  however, 
this  point  is  rarely  or  never  reached.  The  more  intense  the 
temperature  the  greater  is  the  oxidising  power  of  CO.,,  and 
in  certain  eases  CO.^  produced  by  the  reduction  of  the  ore 
passes  back  again  to  CO  by  acting  on  the  carbon  of  the 
fuel,  thus  robbing  the  furnace  of  its  power  of  keeping  up 
the  requisite  supply  of  heat  by  carbon,  which  aught  to  be 
burnt  at  the  tuyeres,  disappearing  in  the  upper  regions  of 
the  furnace.  If,  then,  a  furnace  from  an)'  cause  has  the 
■temperature  of  its  reducing  zone  unduly  raised,  COj  dis- 
t^ppears  and  CO  takes  its  place.  As  a  practical  fact,  the 
xsxidising  tendency  of  CO.,,  under  ordinary  conditions,  is 
rendered  inoperative  by  about  240  vols,  of  CO  to  100  vols. 
<5f  CO.. 

In  the  brief  space  occupied  by  8  ft.  of  the  charge  from  the 
tipper  end  of  the  furnace,  or  to  a  depth,  that  is,  of  16|  ft. 
from  the  charging  plates,  all  the  chemical  action,  save 
such  as  may  be  reserved  for  the  zone  of  fusion,  is  effected. 
This  is  inferred  from  the  close  approach  to  uniformity  of 
composition  until  the  lowest  region  of  the  furnace  is 
reached.  This  space,  not  less  than  34  ft.  in  depth,  acts  in 
reality  simply  as  a  zone  of  heat  interception,  preventing 
the  enormous  waste  of  heat  associated  with  the  short 
furnaces.     The  following  figures  illustrate  this  : — 

CoMrosiTiox  OF  Gases  produced  per  20  Units  of  Pig- 
iron  to  show  Chejiic.vl  Ch.vxgks  at  Vaeious 
Depths  of  aFcKNACE  of  80  feet. 


Depth  from 

char.;;ing 

Plates. 

Feet. 

Osvgen  per 
20  wei.^ht 
units  of 
Pig-iron. 

Carbon  per 
20  units 
of  Pig- 
iron. 

Oxygen  re- 
quired for 
conversion 
of  carbon 
to  CO. 

A.  escapiufr  gases 

— 

36-87 

22-08 

- 

B.  depth  below. 

16^ 

25-00 

17-29 

23-05 

C.           do. 

26 

24-71 

17 -.3.3 

23-11 

D.          do. 

.39 

2 1-69 

17-42 

23-23 

E.          do. 

511 

24-72 

18-09 

21-12 

F.          do. 

65 

,  24-14 

17-98 

23-97 

G.          do. 

701 

23-74 

17-80 

23-73 

H.          do. 

76\ 

26  97 

19-35 

25-80 

Meanof  B.  toG. 
both  inclusive 

— 

24-50 

17-48 

23 -.31 

In  the  small  area  oetween  the  surface  of  the  slag  and  a 
■depth  of  70|  feet  from  the  charging  plates  there  is  a 
remarkable  increase  in  oxygen.  A  portion  of  this  is  unques- 
tionabl}^  due  to  the  decomposition  of  the  hygrometric 
moisture  of  the  blast  and  probably  some  to  the  reduction  of 
silicon   and  phosphorus    which  are   found   in  the    metal. 


There  is  also  an  increase  in  the  carbon  which  must  have 
been  withdrawn  from  the  gaseoim  contents  of  the  furnace. 
It  seems  then  that  some  o(  the  oxygen  and  this  increa.se  in 
carbon  niu-.t  »wv.  their  prebence  to  ihe  flissociation  of  CO. 
The  diflVr.iice  between  the  cpiantiti-js  of  oxygen  in  the  last 
eolumit  Iheoritically  necessary  to  convert  the  carbon  into 
CO  and  the  amounts  actually  present,  shows  the  amount  of 
oxygen  obtained  from  other  sources,  chiefly  probably  from 
water. 

The  author  then  deals  with  the  manner  in  which  the  hot 
blast  effects  the  great  saving  in  fuel  and  with  th<-  attempts  to 
explain  it.  Probably  it  is  not  far  wrong  to  assume  that 
12i  units  of  carbon  per  2((  units  of  Cleveland  in.n  escape  as 
CO  gas.  The  heat  produced  by  burning  this,  addeil  to  that 
derived  from  the  combustion  of  the  hydrogen  and  the 
sensible  heat  of  the  gases,  give  80,247  calories  to  account 
for.  The  heat  actually  engaged  in  the  furnace  work, 
including  unavoidable  losses  from  transmi.ssion  through  the 
walls,  &c.  would  be  84,841  calories.  Thus  a  power 
amounting  to  94  per  cent,  of  that  engaged  in  actual  furnace 
work  remains  to  be  applied  to  other  useful  purposes.  Two- 
thirds  of  this,  or  j:j,498  calories,  go  to  the  boilers.  The 
estimated  heat  in  the  gases  of  combustion  amounts  to 
25,527  celories  on  leaving  the  boilers,  thus  leaving  27,971 
calories  as  having  been  used  for  raising  steam  and  supplying 
waste.  The  total  waste  is  22,034  calories,  which  means  a 
deficiency  at  the  boilers  of  41  per  cent.  The  remaining 
third  of  the  escaping  gases,  or  26,749  calories,  is  utilised  in 
the  stoves  for  heating  the  air.  For  20  units  of  iron  14,500 
calories  are  required  for  the  blast,  and  as  5,.3:i5  are  calculated 
to  be  required  in  the  production  of  chimney  draught,  there 
is  a  loss  of  25-8  per  cent,  of  heat  in  the  stoves.  The 
average  lo.ss  at  the  boilers  and  stoves  therefore  works  out  to 
36  per  cent. 

Of  the  84,841  calories  expended  on  the  actual  furnace- 
work  all,  save  23,000,  may  be  regarded  as  irrecoverable. 
The  exceptions  are  those  which  appear  in  the  solid  products, 
viz.,  the  pig-iron  and  the  slag.  The  6,f)00  contained 
in  the  iron  at  the  moment  of  running  from  the  furnace  are 
speedily  dissipated,  and,  as  it  must  be  allowed  to  set  and 
cool  before  it  can  be  removed,  the  heat  of  fusion  can  hardly 
be  made  use  of.  The  15,500  calories  conveyed  from  the 
furnace  in  the  slag  are  differently  circumstanced,  inasmuch 
as  the  slag  can  be  run  into  compact  masses  which  cool 
slowlj'.  The  experiments  at  the  Clarence  works  to  utilise 
this  heat  in  conjunction  with  the  exhaust  steam  in  the 
evaporation  of  brine  are  then  briefly  described.  So  far  as 
present  figures  show,  a  furnace  producing  500  tons  per  week 
may  be  regarded  as  capable  of  evaporating  brine  equal  to 
about  75  tons  of  salt.  About  300  or  400  tons  of  salt  have 
been  practically  produced  up  till  now  as  a  result  of  these 
experiments. — A.  W. 


On  the  Economic  Treatment  of  Loic-Grade  Copper  Ores. 
Read  November  22,  before  the  Institute  of  5lming  and 
Metallurg}',  by  J.  H.  Collins. 

Low-grade  copper  ores  are  defined  as  those  ores  which 
contain  from  less  than  1  up  to  3  per  cent,  of  copper,  as  raised 
from  the  mine,  the  author  pointing  out  that  while  the  copper 
supply  of  the  world  was  formerly  derived  almost  exclusively 
from  the  richer  ores,  such  low-grade  ores  are  now  the  most 
important  sources  of  the  metal.  They  may  be  diviiled  into 
three  great  classes  :  the  sulphide  class,  of  which  the  pyrites 
deposits  of  Southern  Spain  and  the  copper  schists  of 
Mansfeld  in  German}'  are  good  examples  ;  the  oxidised 
class,  including  the  copper  sandstone  of  Alderley  Edge  in 
Cheshire,  and  ores  carrying  native  copper,  such  as  the 
amygdaloid  and  conglomerate  beds  of  the  famous  Lake 
Superior  district. 

The  simple  and  effectual  method  of  hand  selection  is  only 
applicable  to  low-grade  ores  in  very  exceptional  cases  ;  and 
none  of  the  dry  concentration  processes  so  often  proposed 
have  as  yet  proved  commercially  successful.  Ores  of  the 
third  class  and  certain  sulphide  ores  are  concentrated 
mechanically  with  the  aid  of  water,  but  oxidised  ores  are 
generally  found  to  suffer  such  heavy  losses  when  finely 
crushed  for  wet  concentration  that  the  Tuethod  is  only 
employed  as  a  makeshift.     A  description  is  given  of  the 
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process  used  at  Vigsnaes  in  Norway,  where  a  pyritous  ore  \ 

,<oniewhat  resemblino  the  Spanish  pyrites  is  conceatrated  by 
the  ordinary  method  of  rolls,  ji^rgers,  and  revolving  tables  : 
the  special  points  of  interest  being  tiie  use  of  sea  water  for 
concentration,  and  the  extreme  care  taken  to  save  even  tli'3 
verv  finest  slimes  from  so  poor  an  ore,  the  finished  dressed 
product  containing  under  3  per  cent,  of  copper.  Detailed 
description  is  also  given  of  the  water  concentration  of  the 
very  poor  native  copper  ores  of  Lake  Superior,  where  stuff 
yielding  only  0' 65  percent,  of  copper  is  crushed  under  a 
modified  steam  hammer  and  dressed  up  to  a  very  high 
percentage  at  one  operation.  Though  this  ore  is  so  poor,  it 
can  be  treated  at  a  profit :  the  local  conditions,  size  and 
softness  of  ore-bod}-,  nature  and  purity  of  the  ore,  and 
abundant  water  supply  bting  very  favourable. 

The  so-called  chemical  methods  of  treatment  are  very 
numerous,  but  they  all  involve  the  two  processes  of  solution 
and  precipitation.  The  oldest  and  simplest  of  all  is  the 
air  oxidation  process,  which  is,  however,  only  applicable  to 
certain  ores  of  the  sulphide  class.  Examples  are  given  of 
copper  mines  where  the  water  issuing  from  the  mine  contains 
suthcient  copper  to  pay  for  precipitation,  the  copper  being 
Irought  into  solution  by  natural  air  oxidation.  About 
I  per  cent,  of  common  salt  is  sometimes  added  to  the  heaps 
of  crushed  ore,  with  the  objects  of  hastening  the  oxidation 
and  of  bringing  small  amounts  of  silver  into  solution,  but 
the  advantage  is  doubtful. 

Direct  acid-solution  methods  are  only  applicable  to 
certain  oxidised  ores,  carrying  carbonates,  oxides,  &c.  of 
copper,  and  only  then  when  the  necessary  acid  can  be 
cheaply  obtained,  and  where  the  veinstone  is  not  acted  on 
by  the  solvent.  Hydrochloric  acid  has  been  thus  used  for 
treating  the  cupriferous  sandstone  of  Alderley  Edge,  in 
Cheshire,  and  a  similar  ore  at  Waldeck,  in  Germany  ;  but 
with  the  present  low  price  of  copper  it  is  hardly  likely  that 
such  a  process  can  be  made  to  pay. 

The  various  open-air  methods  involving  calcination ,  which 
are  specially  applicable  to  pyrites  ores,  rich  in  sulphur  and 
poor  in  copper,  are  described  in  great  detail.  At  Kio  Tinto 
such  ores  are  calcined  in  open  heaps  containing  800  to 
],000  tons,  which  take  from  six  months  to  a  year  in 
burning,  the  whole  cost  of  the  calcination  being  about 
Is.  6rf.  per  ton  ;  the  burnt  ores  being  afterwards  washed 
with  water,  and  the  resulting  "brown  liquors  "  either  pre- 
cipitated direct  with  iron,  or  first  used  for  the  washing  of 
raw  small  ere. 

At  Maidenpec,  in  Servia,  the  Eio  Tinto  process  has  been 
modified  to  suit  a  more  siliceous  ore,  mostly  in  the  con- 
dition of  smalls.  Such  ore  is  pressed  into  briquettes  and 
left  to  dry,  after  which  it  can  be  roasted  in  heaps,  with  a 
considerable  consumption  of  fuel. 

Tlie  smoke  caused  by  the  open-air  calcination  of  pyrites  in 
Southern  Spain  proved  such  a  nuisance  as  to  prevent  any 
further  extension  of  the  process.  This  led  to  many  attempts 
to  effect  the  oxidation  and  solution  of  the  copper  more 
rapidly  than  could  be  done  by  air-oxidation,  and  with- 
out dissipating  the  sulphur  into  the  air  as  sulphurous  acid. 
The  ferric  liquors  obtained  bj-  washing  the  burnt  mineral 
were  found  to  extract  part  of  the  copper  from  crushed  small 
ore,  and  a  still  better  result  is  obtained  when  the  burnt  ore 
and  raw  ore  are  mixed  and  washed  together.  This  method, 
known  as  the  Ferric  Sulphate  process,  is  now  very  largely 
in  use  at  Eio  Tinto. 

The  Johj  or  Doetsch  process  had  for  its  object  the  pro- 
duction, by  various  methods,  of  liquors  containing  ferric 
chloride  and  free  chlorine,  both  of  which  have  a  very 
energetic  action  on  cupreous  pyrites  ;  but  none  of  its  modifi- 
cations have  proved  effective  on  the  large  scale. 

The  various  processes  which  start  with  a  roasting  of  the 
ore  in  kilns  or  furnaces  are  also  noticed,  the  author  point- 
ing out  the  very  limited  applicability  of  the  open-air  calcina- 
tion method.  Of  these  the  most  important  is  the  Longmaid 
or  Henderson  process,  b^'  which  ores  already  containing 
very  little  sulphur  are  roasted  with  salt  and  lixiviated.  It 
has  the  great  advantage  of  utilising  small  amounts  of  gold 
and  silver,  and  even  of  arsenic  and  tin,  in  ores  of  copper. 
The  Hunt  and  Douglas  process,  which  treats  roasted  ore 
■with  a  hot  solut'ou  of  ferrous  chloride,  and  precipitates  the 
copper  from  the  liquor  so  obtained  by  sulphurous  acid,  as 


cuprous  chloride,  has  also  been  used  at  various  places  in  the 
United  States.  With  this  one  exception  the  copper  solu- 
tions obtained  by  all  of  these  processes  are  precipitated 
either  as  metal  by  iron,  as  carbonate  with  lime,  or  with 
sulphuretted  hydrogen  as  sulphide.  Of  these  methods  the 
first  is  by  far  the  most  largely  used,  although  both  of  the 
others  have  been  tried  on  the  large  scale.  Details  are  given 
of  the  mode  of  procedure,  and  nature  of  the  resulting 
precipitate  in  each  case. 

Electro  deposition,  though  largely  used  for  the  refining  of 
black  copper,  has  not  yet  been  applied  on  the  large  scale 
to  copper  precipitation  from  the  dilute  aud  impure  solutions 
formed  by  lixiviation  of  low-grade  ores. 

Even  under  the  best  circumstances  of  fusible  ore  and. 
cheap  fuel,  the  raw  smelting  methods  can  hardly  be  so- 
cheap  as  the  "  wet "  methods  described.  But  they  have 
the  advantages  of  a  quick  and  complete  extraction  of  the 
copper  contents  of  an  ore,  and  the  easy  utilisation  of 
precious  metals  which  may  also  be  present.  Oxidised  ores- 
may  sometimes  be  smelted  direct  to  black  copper  of  94  — 
96  per  cent,  at  one  operation,  but  sulphide  ores  almost 
always  require  preliminary  calcination,  and  are  then  only 
couverted  into  a  moderately  rich  matte.  Examples  are- 
givon  of  open-air  and  reverbcratory  roasting — including  the 
roasting  of  pj^rifous  smalls  with  the  new  annular  automatic 
caleiner  of  K.  Pearce,  of  Denver,  where  the  total  cost  of 
such  roasting  is  only  2s.  per  too.  Details  are  also  given  of 
the  subsequent  smelting,  in  furnaces  of  various  types,  to 
copper  matte  or  to  black  copper  direct. 

The  kernel-roasting  process  consists  of  slowly  roasting: 
cupriferous  pyrites  in  hea])s,  so  that  a  certain  part  of  the 
copper  is  concentrated  into  the  middle  of  each  piece  of  ore 
as  a  kernel  of  rich  sulphide,  which  can  be  separated  by  hand 
.and  smelted.  The  process  was  used  for  many  years  on  the 
large  scale  at  Foldal,  in  Norway,  and  Agordo,  in  Italy,  and 
is  still  of  some  little  importance  wherever  pyritous  ores  of 
copper  are  slowly  calcined  in  the  open  air. 

The  Hollway  process  is  an  application  of  the  Bessemer 
process  to  sulphide  ores,  whereby  the}'  are  smelted  by  the 
heat  produced  by  the  combustion  of  the  sulphur  and  metals- 
they  contain.  lu  this  process  pyrites  is  first  melted  with 
coke  and  then  enriched  by  having  a  current  of  air  forced 
through  the  molten  mass,  a  rich  matte  and  a  basic  slag 
being  produced  and  much  free  sulphur  given  off.  Some 
interesting  experiments  witti  this  process  are  described,  the 
author  considering  that  the  process  might  with  advantage 
have  been  adopted  on  the  large  scale  at  Rio  Tinto.  In  a- 
modified  form,  known  as  the  Manties  process,  it  has  since 
been  very  successfully  applied  to  the  enrichment  of  poor 
copper  mattes. 

In  conclusion,  the  author  points  out  the  essential 
conditions  for  the  treatment  of  low-grade  ores,  and 
discusses  the  circumstances  under  Avhich  the  various  pro- 
cesses might  prove  advantageous. — J.  H.  C. 


Analysis  of  Low-grade   Impure  Tin  Ores.     R.  Peele,  juu. 
School  of  Mines  Quarterly,  14,  1893,  216. 

See  under  XXIII.,  page  1060. 


Determination  of  Carbon  in  Steel.     F.    Julian.     J.  Amer. 
Chem.  Soc.  15,  113. 

See  under  XXIII.,  page  1061. 


Rapid  Method  for  the  Technical'  Analyses  of  Blast- 
furnace Slag.  O.  Textor.  J.  Anal,  and  Applied  Chem. 
7,  257. 

See  under  XXIII.,  page  1062. 


Rapid  Method  for  the  Estimation  of  Phosphorus  in 
Titaniferous  Iron  Ores.  C.  Baskerville.  J.  Anal,  and 
Applied  Chem.  7,  194. 

See  under  Will.,  page  1062. 
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^ew  Method  for  the  (Jiiantilatire  Determination  of  Carbon 
in  Mdlleahle   Iron   and   Steel.     O.    Pcttersson    and   A. 
iSmith.      Diiigl.  Vo\yt.  J.  289  (0.  17—22. 
See  under  \\\\\.,  paye  1061. 


PATENTS, 


Improienicnts  in  and  rehilinfi  to  the  Manufacture  of  Lend 
and  Tin  Foil,  applicahle  for  Wrajipers  for  Tobacco 
and  all  other  suitable  Purposes.  E.  Gern  and  F.  W. 
Taylor,    Birmingham.      Eng.    Pat.    18,71.3,   October    19, 

1892. 

TiiK  rolls  used,  as  well  as  tlie  foil  produced,  are  continuously 
cleansed  while  at  work  with  soap  and  hot  water  or  steam, 
the  rolls  being  cleansed  from  time  to  time  witii  eucalyptus 
oil.— J.  H.  C. 


Improvements  in  and  connected  icilh  the  Smelting  of  the 
Sulphurets  (n-  Sulphides  of  certain  Metals,  and  in  Appa- 
ratus to  be  used  therewith.  V .  O'Connor  Prince,  London. 
From  J.  Dixon,  F.  .T.  Ulades,  W.  S.  liouglas,  and  D. 
Garlick,  Adelaide,  S.  Australia.  Eng.  Pat.  18,892, 
October  21,  1892. 

The  ores  to  be  dealt  ■with  are  supplied  continuously  to 
the  furnace  by  means  of  a  specially  arranged  train  of 
regulating  wheels.  The  furnace  used  is  a  peculiarly  con- 
structed and  partially  water-cooled  cupola  built  of  fire- 
brick within  a  containing  vessel.  The  blast  is  supplied 
through  slits  in  tuj-ere  bricks  of  special  form.  Elaborate 
tables  of  "  working  numbers  "  are  given  for  the  guidance 
of  the  furnace-master  in  regulating  the  supplies  of  ore  and 
blast.  The  apparatus  employed  cannot  be  described  with- 
out reference  to  drawings. — J.  H.  C. 


Improceinents  in  the  Hardening  and  Tempering  of  Wire 
and  Tapes,  and  in  Apparatus  therefor.  E.  Ashworth, 
Manchester.     Eng.  Pat.  22,617,  December  9,  1S92. 

The  wires  or  tapes  are  made  to  pass  through  heating  and 
tempering  tubes  or  chambers,  which  are  charged  with  non- 
oxidising  gases,  and  thence  into  the  quenching  and  harden- 
ing liquid.  The  tubes  may  be  heated  by  means  of  melted 
lead,  electricity,  a  direct  flame,  or  other  suitable  means. 

—J.  H.  C. 


Improvements  in  and  connected  with  the  Processes  of 
Hardenijig  and  Tempering  Steel  Wire.  J.  Moseley, 
Manchester.     Eng.  Pat.  23,062,  December  15,  1892. 

The  wire  is  conveyed  continuously  through  an  enclosed 
space  or  chamber  of  glass  or  other  suitable  material  from 
which  oxygen  is  practlcaliy  excluded,  and  thence  to  a 
suitable  tempering  bath.  During  its  passage  through  this 
chamber  the  wire  is  heated  to  the  required  degree  by  means 
of  an  electric  current  passing  through  it.  The  temperature 
may  be  controlled  by  increasing  the  speed  or  by  modifying 
the  density  cf  the  electric  current. — J.  H.  C. 


Improvements  connected  ivith  the  Utilisation  of  Ore 
smelting  Furnace  Bi/-Products.  E.  Nelson,  London. 
Eng.  Pat.  2.3,3.32,  December  19,  1892. 

Twenty  parts  of  already  solidified  slag  from  an  iron 
fiu-nace  is  mixed  with  from  3  to  .5  parts  of  silicate  of 
aluminium  and  from  3  to  6  parts  of  a  mixture  of  80  per 
cent,  of  carbonate  of  lime  and  20  per  cent,  of  alumina. 
The  mixed  charge  is  fused  in  a  suitable  furnace  and  the 
fused  mass  is  blown  into  silicate  cotton  or  slag  wool  by 
means  of  a  steam  or  air  jet. — J.  H.  C. 


Improvements  in  the  Production  and  Separation  of  Sul- 
phide of  Nirlirl  from  Ores  of  Nichrl  and  Copper. 
W.  I'.  Tlionijjson,  Liverpool.  From  C.  ( '.  Uarllctt,  New 
Brighton,  .\.,J.     Eng.  Pat.  1 1,. 'in I,  .fun.'  1.},  180.3. 

TiiK  ores,  mattes,  or  other  nickcliferouH  bodies  are  H'neltcd 
with  a  flux  composeil  of  nitre-cnkc,  wilt-cake,  nitra'eo,  or 
carbonates  of  alkaluie  bases,  or  a  mixture  of  two  or  more 
of  the  same,  Avhereby  sidphide  of  nickel  is  f(,rmed,  which, 
owing  to  its  greater  specific  gravity,  setflts  to  the  bottom 
of  the  mass,  while  the  compounds  of  cojiper,  iron,  or  other 
metals  rise  to  the  top  and  may  bo  separated  in  any  con- 
venient manner.  The  iiickeliferous  "bottoms"  are  re- 
smelted  with  the  same  flux  until  a  commercially  pure 
sulphide  results. — J.  H.  C. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

A  Xeiv  Dynamo  for  Metallurgical  Laboratories  an  Lecture 
Rooms,  cVf.  \\.  Borchers.  Zeits.  ang.  Chem.  1893, 
434-43.J. 

A  H.v>-DY  form  of  machine  has  been  constructed  to  the 
author's  designs  by  ^Ia>:  Scorch  and  Co.,  of  Rheydt,  capable 
of  maintaining  20  16-candle  lamps;  or  with  the  aid  of 
accumulators  previously  charged  by  the  machine,  1  '>  additional 
ones.  The  coils  round  the  armatures  and  magnets  are 
wound  in  sections,  which  can  be  coupled  up  or  otherwise 
used  in  various  ways,  so  as  to  produce  currents  varying 
considerably  in  character,  e.g. : — 


Volts. 

Amp6res. 

4  to    6 

120 

10  to  13 

6D 

25  to  30 

31 

50  to  60 

15 

According]}',  the  machine  can  either  be  employed  to  light 
the  reading  room  or  lecture  room  of  a  technical  institution, 
or  can  be  used  for  a  large  variety  of  laboratory  experimental 
purposes. — C.  R.  A.  W. 


Klectrolyfic  Reduction  of  Nitrobenzene  in  Sulphuric  Acid 
Solution.  A.  A.  Xoyes  and  A.  A.  Clement.  Technology 
Quarterly,  April  1S93,  6,  62—64. 

Whex  nitrobenzene  is  dissolved  in  four  times  its  weight  of 
sulphuric  acid  (sp.  gr.  1-84)  and  electrolysed,  about  40  per 
cent,  of  the  theoretical  yield  of  para-amidophenol  sulphonic 
acid  was  obtained  when  the  current  was  such  as  to  maintain 
a  temperature  of  SO''  to  90'  C.  for  1.5  hours  without  external 
heat.  A  smaller  yield  was  obtained  at  .50 — 6u°,  whilst  above 
lOO"  charring  occurred.  A\'ith  weaker  acid  (4  grms.  water 
added  to  150  of  sulphuric  acid)  only  para-amidophenol 
sulphate  was  formed,  and  not  its  sulphonic  acid. 

— C.  R.  A.  W. 

Quantitative  Analysis  by  Electrolysis.     F.  RiidorfF.     Zeits, 
ang.  Chem.  1S93,  450—453. 

The  author  published  in  1892  (Zeits.  ang.  Chem.  3,  197 
and  695)  the  results  of  various  experiments  on  the  quanti- 
tative separation  of  mstals  by  electrolysis.  Classen  has 
recently  (Zeits.  anorgan.  Chem.  1893,  211  and  401;  and 
in  his  text-book)  traversed  various  of  the  statements  there 
made ;  the  author  in  turn  criticises  Classen.  He  also  gives 
improved  details  concerning  the  manipulation,  &e.  requisite 
to  separate  copper  from  cobalt,  zinc,  iron,  manganese,  or 
lead.— C.  R.  A.  W. 
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Electrolytic  Separation  of  Mercunj  from  Bismuth.     E.  F. 
Smith  and  J.  B.  Moyer.     J.  Amtr.  Chem.  Soc.  15,  28. 

See  under  XXIII.,  page  1063. 


Klcctrolfi/ic    Separation  of  Copper  and   Antimony.     E.  F. 
Smith  and  D.  L.  Wallace.     J.  Amer.  Chem.  Soc.  15,  32. 

See  under  XXIII.,  page  10(i.3. 


Electrolytic   Separations.      E.  F.  Smith  and  J.  B.  Moyer. 
J.  Anal,  and  Appl.  Chem.  7,  252. 

See  under  XXIII.,  page  10G3. 


PATENTS. 


Improvements  in  and  relating  to  the  Manufacture  or  Pro- 
duction of  Chlorine  and  Sodium  Amalgam.  J.  Greenwood, 
London.  Eug.  Pat.  5999,  April  7,  is'91. 
Ix  an  iron  containing  vessel  are  arranged  porous  diaphragms 
separating  an  anode  of  carbon,  with  a  metallic  core,  as 
described''in  a  former  Eng.  Pat.  18,990,  November  22,  1890 
(this  Journal,  1891,  642),  and  between  the  iron  vessel  and 
the  porous  divisions  a  space  is  left  which  is  filled  with 
mercury,  and  constitutes  the  cathode  in  a  concentrated 
solution  of  sodium  chloride  fed  into  the  anode  compartment ; 
the  chlorine  is  led  away,  and  the  sodium  combines  with  the 
mercury,  forming  an  amalgam,  the  mercury  being  caused  to 
circulate  from  the  bottom  upwards  until  sufficiently  amal- 
i,  when  it  escapes  to  a  receiver. — J.  C.  E. 


Improvements  in  and  relating  to  the  Manufacture  of 
Electric  Accumulators.  C.  Therje  and  A.  Oblasser, 
Paris,  France.     Eug.  Pat.  20,598,  November  14,  1892. 

The  accumulator  is  formed  of  an  open-work  or  solid 
metallic  plate,  surrounded  by  active  material  contained  in 
a  celluloid  envelope,  and  is  subjected  to  hydraulic  pressure 

-to  consolidate  the  whole.  The  electrodes  are  enclosed  in 
an    envelope  or   sheath  of    celluloid   prepared  from  pure 

-cellulose  agglomerated  with  a  fatty  substance,  such  as  cam- 
phor, and  free  from  any  admixture  of  white  lead,  metallic 
salts,  or  similar  substances.  The  envelopes  can  also  be 
formed  of  sutta-percha,  india-rubber,  ebonite,  fibrolithoid, 
vulcanised  "fibre,  or  any  other  materials  which  are  suffi- 
ciently good  insulators.  The  joining  of  the  sheets  forming 
the  sides  and  bottom  of  the  cell  may  be  effected  by  stitching 
with  threads  of  asbestos  or  celluloid,  or  preferably  by  a 
paste  or  cement,  which  has  a  base  of  celluloid.-  G.H.  li. 


Improvements  in  Galvanic  Batteries.  W.  Walker,  Bir- 
mingham, and  F.  B.  Wilkins,  Handsworth.  Eng.  Pat. 
23,007,  December  14,  1892. 

According  to  this  invention  the  carbon  element  forms  the 
vessel  containing  the  electrodes  or  the  exciting  liquid  of 
the  battery,  and  its  exterior  is  left  unvarnished  or  uncoated 
'with  any  material  which  will  destroy  its  porosity ;  so  that 
the  hydrogen  liberated  at  the  inner  surface  of  the  vessel 
mav  combine  with  the  oxygen  of  the  air  in  the  pores  of  the 
carbon  with  the  object  of  preventing  or  largely  diminishing 
polarisation. 

In  the  case  of  galvanic  batteries  in  Avhich  the  carbon 
element  is  wholly-  or  mainly  immersed  in  the  electrolyte, 
the  element  is  made  tubular  or  hollow,  so  that  atmospheric 
air  may  have  free  access  to  its  interior,  and  by  its  oxygen 
.prevent  or  reduce  the  polarisation  of  the  battery. — G.  H.  P. 


Improved  Methods  of  Recovering  Zinc  from  the  Waste 
Products  of  Galvanic  Batteries.  C.  A.  J.  H.  and 
H.  E.  K.  Schroeder,  Balham,  Surrey.  Eng.  Pat.23,10lA, 
December  15,  1892. 

Thkse  methods  are  concerned  in  the  recovery  of  battery 
products,  mainh'  the  zinc  salt  produced,  by  precipitating  it 
with  carbonate  of  soda  or  other  alkaline  base,  first 
neutralising  free  acid  by  means  of  lime.  The  zinc  is 
recovered  as  metal  in  the  usual  manner.  To  produce  the 
carbonate  of  soda,  sodium  sulphate  is  heated  with  peroxide 
of  iron,  or  finely-divided  iron  and  coal,  put  into  a  rever- 
beratory  furnace,  sulphide  of  iron  being  produced,  from 
which  sulphuric  acid  may  be  recovered  in  the  usual  manner, 
and  may  be  employed  for  the  production  of  nitric  acid  and 
the  reproduction  of  the  sulphate  salt,  the  peroxide  of  iron 
being  used  over  again. 

To  recover  used-up  bichromate  of  potash  solutions  from 
batteries  which  consist  of  chromic  alum,  zinc  sulphate,  and 
some  undecomposed  bichromate  of  potash  and  a  little  free 
sulphuric  acid,  it  is  proposed  to  use  lime  as  the  precipitat- 
ing agent,  but  sodium  carbonate  is  by  far  the  best.  From 
the  exhausted  battery  solution  the  excess  of  acid  is  first 
removed  by  chalk,  then  a  concentrated  solution  of  sodium 
carbonate  is  added,  which  it  is  best  to  apply  hot  or  at  a 
boiling  temperature  as  long  as  a  precipitate  is  produced, 
the  solution  being  stirred.  The  precipitate  is  collected  on 
a  strainer,  and  then  heated  to  a  bright  red  heat.  The 
solution  therefore  contains  the  bichromate  that  had  not 
been  decomposed  in  the  batter}-  as  potassium  chromate, 
and  may  be  concentrated  and  converted  into  bichromate, 
and  the  sodium  sulphate  separated. — J.  C.  R. 


Improvements  in  and  Apparatus  for  the  Manufacture  of 
Chlorine  and  Alkali  by  Electrolysis,  of  Compounds 
thereof  and  Anodes  to  be  employed  therein.  E.  T.  Parker, 
Wolverhampton.     Eug.  Pat.  23,733,  December  23,  18i)2. 

Ix  a  series  of  electrolytic  cells  with  electrodes  separated  by 
porous  divisions,  common  salt  or  chloride  of  potassium  is  _ 

electrolysed,  and  the  electrolyte  is  heated  to  prevent  the  m 
absorption  of  chlorine,  some  hj-drochloric  acid  being  i 
formed,  which  may  be  affected  by  steam.  The  alkali  is 
fixed  as  carbonate  by  passing  carbonic  acid  gas  (carried  in 
the  form  of  bicarbonate)  through  the  cathode  compartment, 
which  may  be  of  iron,  the  anode  being  formed  by  mixing 
anthracite  coal  (or  coke  from  anthracite  coal)  with 
plumbago  and  pitch,  and  compressing  the  mixture  with  or 
without  the  application  of  heat,  in  the  former  case  the 
anodes  being  imbedded  in  plumbago,  by  which  a  skin  or 
coating  of  plumbago  is  obtained. — J.  C.  R. 


Improvements  in  the  Application  of  an  Electric  Current  in 
the  Boiling  or  Evaporatinq  of  Solutions  or  Liquids. 
E.  L.  C.  Schiff,  Delft,  Holland.  .Fng.  Pat.  24,071, 
December  30,  1892. 

This  invention  relates  to  improvements  in  the  boiling  or 
evaporating  of  solutions  or  liquids  by  the  application  of  an 
electric  current,  and  more  especially'  to  the  manufacture  of 
carbonic  acid  gas,  as  in  the  patents  granted  to  E.  Luhmann, 
where  potash  ley  is  used  with  the  object  of  accelerating 
and  furthering  its  boiling  (Eng.  Pat.  9171,  June  1,1891  ; 
964H,  June  fi,  1891 ;   10,158,  June  15,  1891). 

The  inventor  uses  a  comparatively  low  current  to  obviate 
the  decomposition  of  the  water  of  the  solution,  and  the 
accumulation  of  hydrogen  and  oxygen  on  the  anode  and 
cathode.  This  current  is  to  be  applied  as  in  the  electro- 
deposition  of  metals,  and  in  the  same  copper  in  which  the 
potash  ley  is  to  be  boiled,  or  any  similar  brine  or  solution 
requiring  evaporation  and  concentration. — G.  H.  R. 


Electro-chemical  Cementation  for  Separating  Copper  from 
Solutions  by  means  of  Iron.  R.  Couedera,  Grosseto, 
Italy.     Eng.  Pat.  2329,  February  2,  1833. 

In'   ordinary    cementation   the   useful  reaction  almost   en- 
tirely stops  as  soon  as  the  iron  is   covered  with  a  very  thin 
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layer  of  copper,  when  several  reactions  then  commence 
which  cause  a  lar<re  consumption  of  iron,  the  oxidation  of 
the  procipitatcd  coppir.  and  in  most  cases  tht-  formation  of 
basic  sails  of  iron  which  render  the  operation  very  slow. 
On  the  surface  of  the  liijuids  under  cementation  a  layer  of 
bars  of  wnitigbt  or  cast  inm  serves  to  produce  an  cxcilinff 
electric  current,  battery  fashion,  and  praphite,  which  is 
obtained  from  the  copper  by  previous  washings,  is  kept  in 
circulation,  and  serves  to  transmit  the  current  from  the 
bars  of  iron  near  the  surface  to  those  which  are  arranjred 
within  the  bath.  In  this  manner  the  pieces  of  iron  which 
are  plunged  into  the  bath,  although  thoy  may  be  covered 
with  lopjier,  and  are  consequently  inert,  become  .so  many 
battery  elements. 

The  ferric  salts  are  reduced  to  ferrous  gaits  before  the 
cementation,  by  means  of  the  metallic  copper  in  a  very  fine 
powder,  mixed  with  tiie  graphite,  which  is  stirred  into  the 
solution.— J.  C.  K. 


Improvements  in  Electrolytic  Apparatus  for  Deco.nposhiq 
Chloride  of  Sodium  or  Potassium  in  Solution,  and  for 
Lrading  Auai/  the  Products  of  Decomposition.  T.  J. 
Holland,  Tunbridge  Wells.  Eng.  Pat.  5525,  March  14, 
1893. 

To  render  the  electrolysis  of  common  salt  solution  more 
continuous,  and  to  feed  the  anode  chamber  with  salt,  an 
electrolytic  tank  of  slate  or  other  mate.'-ial  is  divided 
transversely  or  longitudinally  in  any  convenient  number  of 
compartments  by  non-porous  partitions,  arranged  after  the 
manner  explained  in  the  specification  of  the  patent  granted 
to  J.  C.  Richardson  and  T.  J.  Holland,  2297,  Februarv  12, 
1890  (this  .Journal,  1891,  553),  and  provided  with  double 
sides,  between  which  are  channels  or  chambers  extending 
along  on  either  side  of  the  tank. 

A  supply  of  solution  to  be  electrolysed  is  admitted 
through  the  chamber  communicating  with  the  anode  com- 
partments, while  the  caustic  liquor  is  drawn  off  by  a 
chamber  or  channel  in  communication  with  the  cathode 
compartments.  These  channels  or  chambers  within  the 
tank  are  easily  and  inexpensively  contrived  at  the  time  the 
tank  is  being  made,  and  by  their  means  the  products  of 
decomposition  can  be  constantly  drawn  otf  as  the  electrolvsis 
proceeds,  while  fresh  solution  is  introduced  to  maintain  the 
proper  level  and  degree  of  concentration  next  the  anode. 
—J.  C.  E. 

Improvements   in  Electrolysis.     Emile   Andreoli,   London. 
Eng.  Pat.  12,662,  June  28,  1893. 

TuE  object  of  this  invention  is  an  improved  electrolytic 
apparatus,  in  which  a  chloride  of  sodium  or  other  solution 
is  decomposed  into  its  constituent  parts,  while  circulating  ■ 
through  positive  and  negative  compartments  formed  bv 
partitions  made  of  asbestos,  kieselguhr,  or  a  similar  porous 
porcelain,  closely  situated  between  metallic  or  carbon 
cathodes,  and  retort  carbon  anodes  constructed  of  slabs  of 
retort  carbon  for  the  electrolysis  of  chlorides,  to  which 
metallic  connection  is  made  without  exposing  the  metal  to 
corrosion  by  chlorine  or  oxygen.  The  mode  of  construction 
is  as  follows : — Out  of  raw  pieces  of  scurf,  slabs  are  cut  of 
a  convenient  size,  which  at  the  top  corners  show  two 
shoulders,  leaving  a  protruding  piece,  which,  after  being 
rounded  off  or  not,  is  fitted  into  a  hole  cut  in  the  slate  lid 
Such  hole  is  first  internally  coated  with  a  cement  of  litharge, 
or  with  any  other  cement,  to  keep  the  anodes  firmly  in 
position ;  the  metallic  connection  being  made,  it  is  wrapped 
with  string  and  coated  with  a  layer  of  parafiin  or  other 
insulating  material.  The  chlorii:ated  and  the  alkaline 
solutions  circulate  through  their  corresponding  compart- 
ments, the  gases  being  led  away  by  pipes. — J.  C.  R. 


possible  in  a  smuli  Kpace,  and  of  permitting  the  apparatus 
to  be  readily  cleaned. 

The  liquid  to  be  elecfrolytically  treated  is  admitted  to  the 
highest  compartment,  and  flows  either  over  or  under  the 
several  electrodes  and  between  them,  arranged  horizontallv 
or  vertically  and  equidistant,  the  electrodes  forming  the 
compartmeiits  by  being  set  in  a  casing  of  non-conductine 
material.— J.  C.  U.  * 


Improvvmciits      i\ 
Batteries.     G. 


Apparatus   for  the    Electrolytic     Treatment   of   Liquids. 

N.  Browne,   Loudon.        Eng.    Pat.    15,669,   August  18, 

1893. 
Th(s  apparatus  is  designed  with  a  view  of  exposing  the 
liquid  to  be  treated  to  as  large  a  number  of  electrodes  as 


Elritrir     Avru:iiulalors     or    .Storage 
H.   ]{oe  and  G.  Sutro,  Cjlifornia,  U.S.A. 
Eng.  Pat.  15,681,  August,  18,  1893. 

TiiicsK  improvements  consist  in  a  series  of  cornirrated  and 
perforated  grid  plates  made  of  wood,  preferably  sequoia,  or 
other  poi-ous  and  flexible  varieties,  permeable  bv  the  liquid 
solution  in  which  the  battery  is  immersed,  such  plates  being 
alternated  with  and  confined  by  lead  plates  or  electrodes" 
The  whole  is  compressL-d  by  elastic  bands  or  other  suitible 
means  to  form  a  structure  self-contained  and  capable  of 
being  placed  in  or  removed  from  a  receiver  without  dis- 
turbance of  the  active  materials  sustained  by  the  sepirating 
containing  plates.— G.  II.  R. 


Improvements  in  and  relating  to  Electrolytic  Apparatus. 
David  Voung,  London.  From  La  Societe  Outbenin 
Chalandre,  Eils  et  Cie,  Paris,  France.  Eng.  Pat.  15,006, 
August  22,  1893. 

In  this  invention  the  economic  production  of  bleaching 
products  and  alkaline  solutions,  is  chiefly  aimed  at,  the 
apparatus  employed  being  suitable  for  electrolysing  other 
solutions  besides  sea-salt  or  chloride  of  sodium.  The 
cathodes  are  of  metal,  such  as  wrought  or  cast  iron ;  and 
hydrogen  is  set  free  and  separated,  the  soda  solution  being 
kept  apart  from  the  product>-  set  free  around  the  anode  by 
cylinders  of  porous  materials,  into  which  the  cathodes^ 
project  horizontally,  through  orifices  in  a  wall  or  division, 
fonned  in  the  tank  separating  the  soda  solution  from  the 
anode  chamber,  which  is  fed  with  brine  from  an  outside 
tank  ;  the  cathode  chamber  is  fed  with  water,  by  which  it 
is  claiined  that  an  excess  of  salt  mixed  with  the  soda  solu- 
tion will  be  avoided ;  and  the  products  of  the  anode 
chamber  may  be  utilised  for  the  production  of  chloride  of 
lime  or  bleaching  liquor ,J.  C.  R. 


I   Improvements  in  or  relating  to  Elvctrodesfor  Primart/  and 
I        Secondary  Batteries.       A.  J.  Boult,   London.       From 

R.  J.  G.  Hensel,  Dresden,  Germany.      Eng.  Pat.  16  136 

August  26,  1893.      * 

This  invention  has  for  its  object  the  production  of  elec- 
trodes for  primary  or  secondary  batteri-js  entirely  from  a 
plastic  mass  of  metallic  salts,  or  oxides  acting  as  an  elsc- 
trolyte,  without  a  separate  core,  with  the  addition  (if 
necessary)  of  cementing  agents,  such  mass  being  compressed 
in  suitable  moulds  under  a  high  pressure.  The  electrodes 
are  protected  from  fallin--  to  pieces  or  from  mechanical 
injuries  during  their  manufacture  and  handling  by  dippino- 
the  freshly  formed  and  dried  electrodes  into  a  solution  l? 
soluble  silicates,  gelatin,  melted  metals,  and  such  like 
substances,  or  by  rubbing  the  electrode  over  with  such 
coating,  or  applying  it  in  any  other  suitable  manner,  such 
coating  siibstance  being  dissolved  or  otherwise  destroyed  by 
the  passage  of  the  electric  current  during  formation. 

^ — G.  H.  R. 

Improvements  in  Electrolytic  Cells.  Thomas  Craney,  City 
of  Bay  City,  Michigan,  r.S.  A.  En?.  Pat.  17,127,  Sep- 
tember 12,  1893. 

Is  this  invention  improvements  are  claimed  in  the  construc- 
tion of  electrolytic  cells  for  the  commercial  electrolysis  of 
chlorides,  such  as  chloride  of  sodium,  for  obtaining  the 
products  chlorine  and  caustic  soda,  diaphragms  being 
employed  composed  of  carbon  compacted  into  a  protective 
tube  or  casing  extending  through  the  liquid  of  the  compart- 
ment, and  carbon  compacted  into  the  bottom  portion  of  the 
anode  compartment.     The  anode  is  formed  of  powdered  o-as 
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carbon,  or  other  dense  form  of  pure  carbon  pressed  into  an 
indestructible  tube,  which  may  be  baked  in  the  tube  and 
connected  ■«  ith  a  bottom  layer  of  carbon.  A  diaphragm 
tube  is  shown  in  the  form  of  a  siphon  or  inverted  \J  tube, 
with  an  opening  at  the  bend  standing  out  of  the  liquid,  the 
legs  dipping  into  separate  vessels  containing  the  electrolyte, 
the  electrodes  dependinir  from  the  lids  of  those  vessels. 

' —J.  C.  R. 

Improvements  in  JEleclric  Accumulators.  A.  Koch, 
Dresden  Xeustadt,  Germany.  Eng.  Pat.  17,564.  Sep- 
tember 18,  1893. 

The  improvement  consists  in  producing  an  accumulator 
having  a  substantial  and  indestructible  combination  of  the 
constituent  particles  of  the  active  material  with  the  elec- 
trodes, as  well  as  among  themselves,  by  the  addition  of 
plaster  of  Paris,  which,  it  is  claimed,  does  not  increase  the 
weight  of  the  mass,  or  interfere  with  its  porosity.  The 
plates  used  for  electrodes  are  preferably  carbon  instead  of 
lead  as  combining  great  solidity  with  lightness,  anl  being 
therefore  better  suited  for  transport,  and  also  for  ret  -ining 
the  plaster  and  the  active  material  itself  within  its  ,  cres 
more  efficiently. 

In  forming  the  paste  with  which  the  carbon   plates  ar: 
coated,  the  inventor  prefers  the  following  proportions  :  — 

100  grms.  red  lead. 
40     „       plasttr  of  Paris  (gypsum). 
30  cub.  cm.  water. 

— G.  H.  K. 

Improvements  in  Electric  Batteries.  H.  H.  Leigh.  London. 
From  A.  Chevallier,  Colombes,  Prance.  Eng.  Pat. 
18,323,  September  29,  1893. 

This  invention  relates  to  the  class  of  batteries  known  as 
oxide  batteries,  and  claims  to  give  a  constant  current  by 
having  at  its  positive  pole  a  head  which  prevents  all  polari- 
sation, these  results  being  obtained  by  means  of  the 
combination  of  the  following  parts,  which  characterise  the 
battery,  viz.,  an  outside  wooden  jar,  a  glass  tube  (having  a 
series  of  holes)  adapted  to  receive  the  zinc  rod;  within  is 
a  porous  wood  cell  having  saw  cuts,  and  gla^s  webs  fixed 
about  the  carbon  on  the  inside  of  the  cell.  There  is  a  hole 
iu  the  top  of  the  carbon  having  contacts,  which  carry 
between  them  a  glass  tube  filled  w^th  mercury,  provided 
with  packings,  which  prevent  the  mercurv  from  escaping. 

— G.  H.  E. 


XII.-FATS.   OILS.   AND   SOAP 
MANUFACTUEE, 

Contrilutiviis  to  the  Anali/sis  of  Liquid  Fats.     Vr.  Pahrion. 
Chem.  Zeit.  1893, 17,  434. 

See  under  XXIIL,  page  1064. 
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Improvements  in  the  Method  of  and  Apparatus  for  E.vtrac- 
tion  Suint  or  Yolk  from  Wool.  K.  J.  Urquhart,  Man- 
chester. From  E.  Eichard-Lagerie,  Eoubaix,  France. 
Eng.  Pat.  12,433,  June  24,  1893. 

Thk  improved  method  consijts  in  treating  the  wool,  without 
previously  steeping  it,  in  small  quantities  in  movable 
receptacles  mounted  on  carriages,  by  pouring  from  different 
compartments  of  a  tank,  or  different  t.inks,  liquors  of 
gradually  decreasing  strength,  in  more  or  less  divided  sprav, 
upon  the  top  of  the  wool,  and  exhausting  it  from  below  by 
a  pump,  the  vacuum  produced  by  the  pump  being  made 
variable  by  an  adjustable  shifting  valve,  and  the  pressure 
on  the  wool  and  liquors,  the  velocity   of  percolation,   and 


the  extraction  of  suint  regulated  thereby,  after  which  the 
liquor  is  raised  again  and  redistributed  to  the  different 
compartments  or  tanks  accorduig  to  the  strength  of  ooncen- 
tration  indicated  by  a  hydrometer. — E.  G.  P.  T. 


An  Improved  Cleansing  Agent,  J.  Schicht,  Aussig,  Bohemia. 
Eng.  Pat.  16,689,  September  5,  1893. 

CoxcE:>Tr.ATF.D  soap  solution  may  be  mixed  with"  benzine" 
so  as  to  form  a  permanently  liquid  mixture,  if  about  5  per 
cent,  of  any  one  fat  of  the  fatty  acid  series  be  also  added,  or 
resin,  or  borax.  On  stirring  well  for  some  time,  a  strong 
thickening  of  the  mass  takes  place,  accompanied  by  a  con- 
siderable diminution  in  volume ;  without  the  addition  of 
fat,  &c.  the  mass  becomes  solid.  For  cleansing  greasv 
stains  a  mixture  of  equal  quantities  of  soft  (potash)  soap  and 
"  benzine  "  is  especially  adapted  ;  for  gloves,  a  mixture  of 
80  parts  of  "  benzine  "  with  20  of  a  20  per  cent,  solntion 
of  soap  made  from  fats  which  remain  liquid  at  (he  ordinary 
temperature  of  a  room. — C.  E.  A.  A\'. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
RESINS.  INDIA-RUBBER,  Etc. 

A'pw  Method  of  Prepwing  (Jhromium  O.cide  hi/ Ignition. 
H.  Schaefier.  Bull.  Soc.  lud.  ^lulhouse.  February — 
March  1893,  97 ;  and  Eeport  on  the  same.  P.  Werner, 
ibid.  98. 

Two  hundred  and  fifty  grm?.  of  powdered  bichromate  of 
soda  are  gradually-  added  to  50  grms.  of  glycerin.  The 
solution  proceeds  slowly  in  the  cold,  but  more  quickly  on  the 
water-bath,  forming  a  brownish-red  syrup.  If  the  reaction 
proceed  too  energetically  a  small  quantity  of  water  maj-  be 
added.  On  bringing  a  flame  in  contact  with  the  mass  it 
takes  fire  and  yields  a  voluminous  residue  of  oxide  of  chrome 
in  a  very  fine  state  of  division  and  having  a  greenish-grey 
colour.  The  product  is  washed  first  witb  cold  and  then  with 
hot  water,  and  is  then  calcined  in  a  nickel  or  platinum  dish. 
The  oxide  of  chrome  thus  produced  is  of  a  fine  green  colour 
with  a  tinge  of  olive.  From  its  state  of  extreme  division  it 
is  very  suitable  for  use  as  a  pigment  for  colouring  purposes 
in  calico-printing,  &c. — "\V.  E.  K. 


Investigations     on    Abietic    Acid   from    Rosin.      Heinrich 
Mach.     Monatsh.  f.  Chemie,  14,  186-201  (April  1893). 

PcRE  abectic  acid  was  obtained  from  commei'cial  rosin  by 
Maly's  process ;  i.e.,  treating  for  a  long  time  with  70  per 
cent  alcohol,  and  crystallising  the  undissolved  portion  from 
90  per  cent  alcohol.  After  30  crystallij^ations  a  pure  white 
substance  was  obtained  that  began  to  soften  at  148^,  and  had 
the  melting  point  153 — 154°  C.  From  the  effect  on  the 
boiling  point  of  benzene,  the  molectdar  weight  was  calcu- 
lated to  be  507  to  576  in  different  experiments,  whilst  298 
to  311  were  the  figures  similarly  deduced  with  glacial  acetic 
acid.  Another  sample  was  prepared  from  the  same  rosin 
by  dissolving  in  95" 5  per  cent  spirit,  and  passing  in  hydro- 
chloric acid  gas  to  saturation  (Fliickiger's  method),  finally 
recrjstallising  the  precipitate  four  times  from  methylic 
alcohol.  This  exhibited  exactly  the  same  melting  point  as 
before,  and  gave  almost  identical  figures  on  combustion,  the 
molecular  weight  found  b}-  the  acetic  acid  method  being  310 
to  344.  Various  other  analogous  preparations  were  made 
of  different  degrees  of  purity ;  from  the  analytical  figures 
the  formula  ultimately  deduced  as  the  most  probable  was 
C19H2SO.1  (mol.  weight  =  288),  the  potassium  salt  being 
CigHojIvbo,  3C,9H;s()2.— C.  E.  A.  W. 
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Detenitination  of  Carbonic  Acid  in    White  Lead.     School 
of  Mines  Qiuirteily,  14  [4],  318. 

Sec  under  \X]U.,  p:ije  1060. 
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A  Xcwor  Fiiiprnrrd  Process  for  Mouhlluy  or  Shapi)ig  CfUii- 
rcrt,  Vitlctniiscd  Fibre,  and  such  like  Material,  and  the 
Maniifdctiirc  of  Moiddrd  Articles  therefrom.  C.  L.  G. 
:\Ioll  and  IF.  Es'>en,  London.  Eng.  Pat  l.'),912, 
Soptoniber  5,  1892. 

The  materials  known  as  colliivirt  or  vulcanised  fibre  have 
li-.tlu-rlo  been  roparded  as  incapablo  of  bein;^  moulded.  This 
■can,  however,  be  accompHshcd  by  cutliiifr  out  of  those 
materials  pieces  of  a  suitabU'  size,  soakinf^  thcni  fur  some 
minutes  in  water  of  about  7ii^  C,  and  theu  placinj:  them  in 
nunilils,  the  parts  of  wlii.li  are  slowly  and  j^radually  forced 
towards  each  other  until  they  are  quite  closed.  The  closed 
anoulds  are  for  about  five  hours  placed  in  a  hot  and  dry 
place,  the  articles  subsequently  removed  therefrom  and 
■submitted  to  a  further  drying. — C.  ().  W. 


A  Process  for  the  Production  of  Blue  Ultramarine  from 
the  Afatcrial  known  as  Green  Ultramarine.  R.  W.  E. 
JMacIvor  and  A.  Cruickshank,  London.  Eng.  Pat.  19,411, 
October  28,  1892. 

•GuKEN  ultramarine  manufactured  bj-  any  process  is  con- 
verted into  blue  ultramarine  by  heating  in  a  pressure 
toiler  with  a  solution  of  sulphide  of  sodium  saturated  with 
■sulphur ;  or  by  mixing  with  sulphur  and  heating  with 
•sulphide  of  sodium  solution,  the  proportion  between  the 
sulphur  in  the  mixture  and  the  sulphide  of  sodium  in 
solution  being  in  the  ratio  of  39  to  G4.  The  tint  produced 
may  be  varied  according  to  the  time  of  treatment,  and  the 
ijuantity  of  green  ultramarine  used  ;  one  ton  of  the  latter 
to  280  gallons  of  sulphide  liquor  may  be  used,  forming  a 
"thin  creatn,  which  is  heated  for  a  period  not  exceeding 
■14  hours.  The  strength  of  the  sulphide  solution  maj-  lie 
between  1  and  20  per  cent.  Finally  the  blue  ultramarine 
is  washed  with  water  and  dried. — C.  K.  A.  W. 


Improvements  in  Purifying  and  Clarifying  Tannic  Liquids. 
J.  M.  E.  Fontenilles  and  IL  G.  J.  K.  Baguenier-Desor- 
meaux,  Paris.     Eng.  Pat.  23,233,  December  16, 1892. 

The  decoction  or  infusion  of  bark  (tannic  liquid)  is 
{)recipitated  by  the  addition  of  oxalic  acid.  After  the 
jprecipitate  has  settled,  the  liquid  is  clarified  by  the 
introduction  of  albuminous  matter,  and  stirring.  The 
firoBortion  of  oxalic  acid  varies  with  the  nature  of  the 
plant  extracted,  and  may  amount  to  1.5  to  20  per  cent,  of 
:the  chemically  pure  tannin  in  the  liquid  The  amount  of 
albuminous  matter  varies  with  its  composition,  and  may  be 
ii%  much  as  20  per  cent,  of  the  pure  tannin  in  the  liquid. 
The  clarifying  may  be  accelerated  by  the  use  of  a  centrifugal 
auaehine. — A.  G  B. 


Improved   Water  Paint  or   Enrimel.     D.  C.  Simpson, 
Edinburgh.     Eng.  Pat.  21,299,  December  23,  1892. 

Lac  is  dissolved  to  a  treacly  consistence  in  hot  water  with 
ammonia  (6  oz.  lac  to  a  quart  of  water,  and  2  cz.  of 
ammonia)  ;  to  15  parts  of  the  liquid  is  added  1  part  of  a 
solution  made  by  dissolving  in  6  oz.  of  spirits  of  camphor, 
4  oz.  each  of  copal  gum,  juniper  gum,  mastic  gum,  Venice 
turpentine,  Canada  balsam,  and  copaiba  balsam.  The 
resulting  composition  mixes  with  water  colours  and  renders 
them  fast,  giving  the  gloss  and  properties  of  oil  colours, 
whilst  at  the  same  time  it  is  soluble  in  water  whilst 
in  the  liquid  state.— C.  P.  A.  W. 


Process  for  Producing  a  Fuivlamental  Ma.ss  from  which 
Varnish  and  Similar  (Coalings  maybe  made.  M.  Becker, 
Berlin.     Eng.  Pat.  2G2G,  February  6,  1893. 

Tins  is  a  mass  for  the  manufacture  of  non-tran.sparent,  but 
durable  and  adhesive  varnishes  and  other  coatings,  such  as 
are  used  for  blacking,  floor  polish,  or  furniture  poli.sh.  To 
prepare  this  varnish  90  parts  of  biborate  of  soda  are 
dis.solved  in  1,2(10  parts  of  water,  the  solution  is  heated  to 
boiling  point,  and  180  parts  of  vegetable  wax,  such  as 
carnaul)a  wax,  are  added.  The  mixture  is  kept  boiling 
until  it  is  converted  into  a  thick,  mucilaginous  mass.  Theu 
a  suitable  quantity  of  some  pigmen*.  is  added,  the  mixture 
well  stirred,  and  subsequently  poured  into  tins. — C.  O.  W. 


I  Imprnrcments  in  Fireproof  Pain>  or  Composition.  R.  J, 
Doyle,  Owen  Sound,  Canada.  p:ng.  Pat.  5938,  March  20, 
18  9*3. 

Eqiat,  parts  of  vinegar  ami  limewater  are  mixed  and  kept 

in  a  warm  place  for   three  days,  or  longer,  with  frequent 

stirring.     Half  a  pound  of  salt,  quarter  of  a  pound  of  alum, 

an;l  quarter  of  a  pound  of  '•  white  vitriol "  are  added,  and 

I   the  whole  boiled,  with   subsequent   addition  of  a  drying  oil. 

I    Crude   petroleum   is   now  added   and  the  whole  thickened 

I   with  clay.     The  pasty  mass  is  coloured  to  the  desired  tint. 

— C.  R.  A.  ^\. 


An    Improved    Process  for  Manufacturing  Paint.     J.  C. 
Muller,  Brunsv,'ick.     Eng.  Pat.  10,303,  May  24,  1893. 

According  to  this  invention,  a  paint  showing  no  greasy 
spots  upon  the  painted  surface,  and  being  free  from  stickiness 
when  dry,  is  prepared  by  letting  a  mixture  of  varnish  and 
some  liquid  siccative  or  drier,  with  about  one-tenth  of  its 
volume  of  ether,  stand  for  24  hours.  To  this  is  then 
added  one-third  of  the  whole  volume  of  oil  of  turpentine, 
and  the  whole  is  m;.v:ed  up  with  the  nroper  quantity  of  dry 
colour.- C.  O.  AY. 


Improcements  in  the  Method  and  Apparatus  for  Cementing 
or  Connecting  Pieces  of  India-rubber.  A.  Meyenberg, 
Frankfort-on-the-Main,  and  J.  O.  Meis,  Berlin.  Eng. 
Pat.  12,439,  June  24,  1893. 

The  construction  of  an  apparatus  is  claimed  by  means  of 
which  flat  india-rubber  pieces  may  be  joined  together 
^\ithout  overlapping  seams.  The  apparatus  consists  of  a 
steam-iieated  table  with  a  wooden  elongation  for  the  purpose 
of  fixing  upon  it  the  materials  to  be  joined,  by  means  of 
drawing  pins.  To  the  iron  table  a  cover-plate  is  hinged, 
upon  which  is  arranged  a  pressing-bar  and  knife  running 
parallel  to  each  other,  and  the  configuration  of  which 
\aries  according  to  the  shape  of  the  joints  to  be  produced. 
Both  the  cover  and  steam  heated  plate  are  covered  witii 
paper  to  prevent  the  rubber  adhering  to  their  surfaces. 
The  rubber  pieces  to  be  connected  are  placed  upon  the 
steam-heated  plate,  their  ends  slightly  overlapping.  By 
pressing  the  cover-plate,  the  knife  outs  off  the  superfluous 
material,  while  the  pressing-bar  firmly  unites  the  two  pieces, 
producing  an  almost  in^  isible  seam. — C.  0.  W. 


Improcemenls  in  the  Manufacture  of  Bars  of  Sealing-Wa.v 
with  Wicks.  G.  Kressel,  Bregenz.  Eng.  Pat.  13,027, 
July  4,  1893. 

The  invention  relates  to  the  manufacture  of  sealing-wax  to 
be  used  without  a  light  for  melting  the  wax.  For  this 
purpo.'^e,  loosely  woven  wicks  instead  of  twisted  ones  are 
employed,  and  by  stretching  them  in  the  casting  frames 
they  are  considerably  opened,  and  allow  of  an  easy  penetra- 
tion by  the  liquid  wax.  The  absorption  of  the  sealing  wax 
by  these  wicks  is  facilitated  by  the  addition  of  camphor  oil, 
and  also  by  employing  aniline  colours  in  place  of  the 
mineral  pigments  commonly  used.  — C.  O.  W. 
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Improvements  in  Titanic  Mineral  Compositions  and 
Industrial  Applications  thereof.  J.  Y.  Johnson,  London. 
From  the  Virginia  J'hosphate  and  Paint  Co.,  Wa=li:n^ton, 
U.S.A.     Eng.  Pat.  15,oU0,  August  1.5,  1893. 

Ores  containing  titanium,  sncb  as  raennaeanite,  rutile 
anatase,  and  brookite,  are  powdered  and  mixed  with 
asphalt,  the  quantity  of  which  may  vary  from  10  to  50  per 
cent.,  according  to  the  purpose  in  view.  When  the  com- 
position is  to  be  u«ed  a^  a  paiat,  turpentine  may  be  added, 
and,  in  place  of  asphalt,  copal  or  other  varnish,  may  be  used 
as  a  vehicle.  The  product  is  said  to  form  a  protective 
coating  ou  iron  and  steel,  which,  if  heated  after  painting  to 
about  150'^  to  250°  C.,  becomes  covered  with  a  film  resembling 
magnetic  oxide  of  iron,  and  very  resistant.  An  alternative 
manner  of  producing  the  protective  coating  consists  in 
heating  the  metal  to  be  treated  with  a  layer  of  titanic  mineral 
mixed  with  carbonaceous  material  in  a  furnace  for  several 
hours. — B.  B. 


XIV.- 


-TANNING.  LEATHER,  GLUE.  AND 
SIZE. 


PATENT. 

Improvements  in  Dressing  Leather  Picking  Bands  for 
Looms,  Leather  Driring  Belts  and  Straps,  and  other 
Curried  Leather  Articles.  J.  Owen,  E.  Pike,  and  C.  ]M. 
Williams,  [Manchester.  Eng.  Pat.  2:?,931,  December  28, 
1892. 

The  curried  leather  article  to  be  dressed  is  immersed  in  a 
heated  bath  of  paraffin  wax  containing  other  materials,  such 
as  oils,  fats,  vaseline,  other  ^axes,  "resin  pitch,"  rubber, 
&c.,  according  to  the  pliability  or  degree  of  dryness  required 
in  the  finished  article.  The  chief  advantage  of  the  process 
is  that  leather  article*  so  treated  are  said  to  be  "  rendered 
fit  for  use  ahuost  immediately,  instead  of  taking  months 
to  season,  as  in  the  ordinary  processes." — A.  G.  B. 


XV.-MANUEES.  Etc. 

The  Development  and  Extent  of  the  Fertiliser  Industri/. 
C.  U.  Shepard.  Jour.  Amer.  Chem.  Soc.  1893,  15, 
No.  6. 
The  author  gives  the  following  dates  as  corresponding  with 
the  stages  of  development  of  the  phosphate  industry.  In 
the  middle  of  last  century  the  value  of  the  bone  and  ivory 
clippings  from  the  Sheffield  button  and  knife  factories  as 
manure  was  first  recognised.  In  1774  Hunter  advocated 
the  use  of  bones  as  manure,  but  it  was  not  until  after  1820 
that  his  teaching  produced  any  efiFect  of  great  commercial 
importance.  In  1843  the  ])uke  of  Richmond's  field 
exi>eriments  proved  that  it  is  the  phosphate  in  bones  which 
gives  them  their  great  manurial  value.  In  1840,  Liebig 
recommended  the  use  of  dissolved  bones,  and  shortly  after 
Lawes  started  the  manufacture  of  mineral  superphos- 
phate. The  search  for  pliosphates  then  began,  and  in  1867 
the  inauguration  of  the  South  Carolina  phosphate  industry 
occurred,  an  event  which  coincides  with  the  development  of 
the  Stassfurt  potash  mines  and  immediately  precedes  that  of 
the  South  American  nitrate  of  soda  be<ls.  The  exportation 
of  Florida  phosphates  dates  (rom  1888. 

Grandeau    (188'J)    states   that   the   yearly  depletion    of 
French  soils  is — 

Metrical  Tons. 

Nitrogen 6(l0.000 

Vhosphoric  aci.d   30,000 

Potash 775,000 


Supposing  none  of  the  farm  manure  to  be  wasted,  its 
return  to  the  land  in  1892  would  have  left  a  deficit  of — 

!Xitro^on 4.5'4  per  cent,  of  the  yearly  depletion. 

J'hosphoric  acid    49*6         „  „ 

Potash  5f2 

To  restore  this  deficit  there  would  be  required  — 

Tons. 

Nitrate  of  soda  l,747.0()i> 

Sul|(hatc  of  ammonia 1,  tf33,()Oi> 

Tribasic  phosphate 876,00l> 

Superphosphate 1,2  tO.OOO 

Potassium  chlorid? l,i>S5,00ik 

Kaiiiit .3,300,000 

If  fpccal  matter  were  saved  in  France  to  the  extent  of  only 
20  per  cent,  more  than  is  now  the  case,  that  country  should 
not  be  compelled  to  import  in  someyeiirs  10  million  dollars- 
worth  of  grain ;  it  might,  ou  the  contrary,  export  nearly^ 
20  millions  worth  per  annum. 

The  next  section  of  the  paper  deals  with  the  sources  of 
the  chief  ingredients  of  commercial  fertilisers  ;  these  are 
sufficiently  well  known,  as  are  also  the  statistics  as  to 
exports  and  imports,  for  they  appear  from  time  to  time  iu. 
this  .Tournal.  It  may  be  noted  that  very  recently  another 
deposit  of  potash  salts  has  been  found  in  ,  the  Wipper 
Valley,  near  Souderhausen,  Gerraanj',  which  promises  to 
prove  an  important  rival  t.i  the  Stassfurt  beds.  Difficulty 
of  transportation  has  heretofore  interfered  with  the 
utilisation  of  the  East  Austrian  potash  deposits.  Extensive 
beds  of  nitrate  of  potash  are  claimed  to  have  been  found  in 
Mashonaland,  near  Mt.  Darwin,  in  the  direction  of  the 
Hunyani  Iliver  ;  they  are  said  to  be  froro  3  inches  to  20  feet 
in  thickness,  and  to  underlie  20  square  miles. 

There  is  great  difficulty  in  arriving  at  an  estimate  of  the 
quantity  of  Thomas  slag  used  agriculturally.  Voss  quotes 
the  quantity  used  in  Germany  at  over  300,000  tons.  It  is- 
shown  in  the  report  of  th  i  Interuational  Agricultural  and; 
Forestry  Congress  in  Vienna  (1891)  on  the  availability  o? 
Thomas  slag,  that  thi-  is  dependent  on  the  amount  of 
maiiere  noire  in  the  soil,  which  hastens  the  decomposition' 
of  the  tetracalcium  phosphate  both  by  its  property  of 
holding  water  and  by  the  influence  of  its  ulmic  and  humic 
acids.  Under  favourable  conditions  it  is  necessary  to- 
employ  only  .50  per  cent,  more  of  the  active  phosphoric  acid 
contained  in  the  Thomas  slag,  than  is  commonly  used  of 
water-soluble  phosphoric  acid  ;  but  ^^here  the  soil  and  con- 
ditions are  not  favourable,  it  is  necessary  to  use  two  or 
three  times  as  much.  At  recent  prices  there  does  not 
appear  to  be  any  great  profit  in  the  use  of  Thomas  slag 
instead  of  acidified  phosphates. 

In  conclusion  the  fertiliser  industry  in  Great  Britain  is 
reviewed,  statistics  as  to  imports  and  exports  of  manures 
in  various  countries  are  given,  and  the  worll's  consumptioD 
of  commercial  manures  is  summarised  as  follows  :  — 

T.insv 

The  United  States   I,.j50,00a 

Germany  3 ,300,000 

France 1,000,000 

Great  Britain I,o!i0,00(i 

Holland  ]^^^'™'^t=^^)--  330.003^ 
Scandinavia  Cestimated)    100,000^      650,00) 
Spain,  Italy,  and  Austria  }■ 

Total 5,.500,oOO 


—  A.  G.  B. 


Experiments  in  Groiclnj  and  Fermenting  Tobacco.  Annua? 
lieport  of  the  Connecticut  Agricultural  Experiment 
Station,  1892,  1—37. 

A  SERiKS  of  experiments  was  carried  out  to  ascertain  which 
kind  of  fertiliser  gave  the  best  results  in  growing.  Small  plots- 
of  ground  were  dressed  with  different  manures,  including 
some  of  the  well-known  brands,  and  the  plant  was  care- 
fully reared  on  each,  pains  being  taken  to,  as  far  as  pos- 
sible, have  all  the  other  conditions  equal.  Full  details  and 
analyses  arc  given,  together  with  the  result  as  to  weight  of 
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crop,  quality  of  leaf,  &c.,  in  each  case.  One  year's  expe- 
riments, liowever,  are  not  cxpccti-d  to  sbow  conclusi\e 
results,  as  wet  iiud  dry,  eold  and  hot  summers,  have  to  he 
taken  one  with  another  before  the  general  vahie  of  a  ferti- 
hser  can  be  fairly  judged.  .Moreover,  tlie  value  of  the 
leaves  eannot  be  estimated  with  certainty  until  they  have 
been  fermented  or  "  sweated."  It  appears,  however,  that 
with  tlie  same  (juantitics  of  nitrogen  and  j)hosphoric  acid,  a 
like  quantity  of  potash,  in  the  form  of  double  sulphate 
with  magnesia,  gave  a  larger  total  crop  than  either  cotton 
hull  asLes,  high  grade  sulphate  of  potash,  or  carbonate  of 
potash.  It  iipi)ears  also  that  a  large  yield  is  generally 
accompanied  with  a  large  percentage  of  wrappers. 

Results  of  analyses  are  given  showing  the  loss  of  the 
various  constituents  during  a  trial  fermentation,  hut  as  they 
show  an  aj)parent  loss  of  mineral  m;»,tter  which  can  only 
he  explained  by  errors  in  weighing  or  analysis,  it  is  obvious 
that  their  general  value  is  somewhat  reduced.  Keeping 
this  in  mind,  the  results  show  a  loss  during  fermentation  of 
from  one-sixth  to  nearly  one-half  of  the  nicotine,  as  well  as 
a  considerable  amount  of  the  albuminoids,  amide  bodies, 
nitrogen-free  extract,  and,  slightly,  ether  extract.  There 
is  also  an  increase  of  nitrogen  in  the  stalks  after  fermenta- 
tion, the  explanation  of  which  is  inequality  in  the  samples 
which  were  drawn,  unless  it  is  due,  as  some  say  is  possible, 
to  a  transference  from  the  leases  to  the  stalks,  ^lany 
more  results  are  required  to  compare  with  the  present 
.series  before  a  final  decision  and  explanation  of  fermenta- 
tion can  be  given.  An  analysis  of  a  new  potash  salt, 
which  is  said  to  be  well  suiteil  for  use  in  tobacco  culture,  is 
given.     It  is  as  follows  :  — 

Potash 1810 

Soda 1-49 

Lime 1-20 

Magnesia ]9"27 

Oxide  of  iron  aiul  alumina 2'34 

Chlorine O'lo 

Carbonic  acid S2'55 

M'ator,  mostly  combined 25'12 

100-22 

—A.  W. 


Estimation  of  Nitrogen  in  Nitrates  and  total  Nitrogen  in 
Mixtures  of  Nitrates  and  Nitrogenous  Substnjices.  V. 
Schenke.     Chem.  Zeit.  1893, 17,  977. 

See  under  XXIII.,  page  1063. 


Some  Products  of  Cassava.     ]'..  E.  Ewell  and  W.  H.  Wiley. 
Amer.  Chem.  J.  15,  78. 

See  under  XVIII.  A.,  page  1049. 


The  Preservation  of  Farmyard  Manure.     R.  Warington. 
Vinton's  Agric.  Almanack  for  1894. 

An  instructive  article  on  farmyard  manure,  from  the  pen 
of  Mr.  R.  Warington,  appears  in  Vinton's  Agricultural 
Almanack  for  1894.  The  writer  gives  the  results  of  the 
latest  investigations  as  to  the  losses  which  occur  from  the 
ordinary  methods  of  storing  manure,  with  suggestions  as 
to  the  best  means  of  preventing  the  waste  of  nitrogen  and 
organic  matter.  It  is  of  no  use  to  tell  the  farmer  that  he 
should  cart  the  manure  made  in  his  yards  and  sheds  on  to 
the  land  direct,  as  he  cannot  always  do  this.  The  land  on 
which  he  desires  to  put  the  material  is  often  covered  with 
crops  in  Summer,  and  is  too  wet  to  cart  on  to  in  Winter. 
He  might  let  the  manure  accumulate  where  it  is  constantly 
trodden  on  so  that  it  wastes  very  slightly,  but  in  slack  times 
he  needs  to  economise  time  and  labour  for  the  busy  season 
by  carting  manure  close  to  or  just  inside  the  fields  to  which 
he  intends  to  apply  it  Avlien  an  opportunity  occurs.  The 
best  suggestions,  therefore,  are  those  which  show  how  waste 
in  manure  heaps  may  be  diminished.  As  far  as  nitrogen 
is  concerned,  loss  is  prevented  to  a  great  extent  by  spread- 
ing a  layer  of  earth  over  a  manure  heap  occasionally  when 


it  is  in  cour.se  of  construntion.  Bat  this  do3s  not  prevent 
the  waste  of  orgiuie  mitter.  For  that  purpose,  and  for  the- 
saving  of  nitrogen  as  well,  the  best  pi  tn  is  to  sprinkle  over 
the  manure,  when  it  is  carted  to  a  heap  kainite,  in  ther 
proi)ortion  of  1  ^  lb.  to  2  lb.  per  beast  par  day. 


C.    Currie,  Birkdalcr, 
Kng.   I'at.    18,600, 


PA'i'ENT. 
An  Iiiijjrori  ment    in  Manures.       W. 
and    \V.    E.    Rowlands,    Liverpool 
October  4,  1893. 

Fi.MCLY  pidverised    shale  is  to    be  ajiplied   as   a   manure, 
either  alotie  or  mixed  with  other  manuring  materials. 

—A.  G.  R 


XVI -SUGAR.  STARCH.  GUM.  Etc. 

The   Treatment  of  Beet   Juice.     Herzfeld  I).   ZuckerinrT, 
1893, 18,  22.J  ;  Chem.  Rep.  1893,  17,  46. 

DiFFCsioN  juice,  if  clear  and  free  from  suspended  matter, 
ccntains  so  little  albuminous  matter  that  its  content  of  nitro- 
gen is  not  perceptibly  influenced  by  coagulation.  In. 
practice  the  juice  is  generally  not  quite  clear,  and  the 
precipitate  contains  some  albiminous  matter— but  less  tliaa 
is  generally  supposed,  the  amount  present  being  10 — 20  per 
cent,  of  the  total  dry  substance, — which  is  almost  exclusively 
derived  from  suspended  particles  and  not  from  matter  fn 
solution.  Insoluble  salts  and  pectous  substances  are  also 
present,  the  latter  yielding  fairly  strong  acids  when  heatei 
for  a  long  time  in  aqueou'i  solution,  and  tending  to  invert 
the  sugar.  The  author  recommends  rapid  heating,  and! 
states  that  coagulation  should  only  ba  produced  when  the 
heating  is  not  hindered  by  the  occurrence  of  a  precipitate. 
The  filtration  of  the  latter  is  stated  to  be  useless,  or  evett 
injurious  under  some  conditions. — B.  B. 


XVII.-BREWmG.  WINES,  SPIRITS.  Eta. 

Investigations  on  the  Chemical  Composition  of  Must  and 
Wine  in  Prussian  Wine  Factories.  P.  Kulisch.  Zeits- 
ang.  Chem.  1893,  567—573. 

The  author  has  made  a  large  numbsr  of  analyses  of  wines 
from  the  districts  of  Main,  the  Rheingau,  Kinzigthal, 
Nahetbal,  Glauthal,  the  Lower  Rhine  Valley  (below  the 
Rheingau),  and  the  Moselle  ^'alley  and  Nebenthal,  together 
with  some  from  Middle  and  East  Germany,  and  varioui* 
red  wines.  The  results  are  given  in  tables  too  lengthy  for 
reproduction.  As  regards  mineral  constituents,  the  propor- 
tion found  in  wine  of  this  class  has  been  hitherto  supposed 
only  rarely  to  fall  below  0-14  grm.  per  100  cc,  but*  many 
have  now  been  found  to  yield  notably  less,  the  lowes't 
recorded  figure  beinr;  0-1074  grm.  per  100  cc,  and  the 
highest  0"2174,  whilst  the  averages  are — 

Moselle  district 0  •  138.5  grm.  per.  100  cc. 

Rhine  district (i-135St         ,,  „ 

Glycerol  has  hitherto  been  supposed  to  be  formed  by- 
normal  fermentation  to  the  extent  of  at  least  7  parts  per 
100  of  alcohol.  The  present  researches  practically  confirm 
this,  excepting  that  in  a  few  cases  somewhat  less  than 
7  parts  were  found  : — 

Maximum  glycerol  per  10)  of  alcohol 10'4 

^linimum           „                  „               6*.3 

Average,  3Ioselle  district 7-91 

„       Main,  Rheingau,  and  Kinzigthal  ... ,  8'* 

„       Lower  Rhine  Valley 7-^ 
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The  average  amount  of  potash  in  the  whole  series  was 
O"0359  grm.  per  100  ce.  Boric  acid  could  always  be 
detected  (bj- the  turmeric  paper  test)  in  the  ash  from  50  cc. 
Nitric  acid  also  was  usually  found  in  minute  quantity  by 
the  diphenylaraine  test,  using  special  precautions  to  avoid 
charring. 

As  regards  extract  and  alcohol,  the  following  figures  were 
obtained  (grms.  per  100  cc.  of  wine)  :  — 


Extract.        Alcohol. 


Maximum 

Minimum 

Average,  Moselle  district 

„       Main,  Rheingau,  and  Kinzigthal. 

„       Lower  E  hme  Valley . . '. 


Even  after  subtracting  the  unfermented  sugar  present 
<varying  from  0-0204  to  0-4144  grm.  per  100  cc.)  the 
remaining  extract  always  considerabh'  exceeds  1"5  grm. 
If  from  the  total  extract  th^  volatile  and  non-volatile  acids 
(calcuh\ted  respectively  as  acetic  and  tartaric  acids)  he 
subtracted,  the  residue  is  usually'  considerably  higher 
•with  Rhenish  wines  than  with  Moselles,  the  remainder 
always  lying  above  1'5  grm.  with  the  former  class,  but 
only  lying  above  1  •  0  to  1  •  1  with  the  latter. — C.  li.  A.  W. 


Analysis  of  Brewers^  Pitch.     J.  Brand.    Zeits.  ges.  Brauw. 
1893,16;   Chem.  Kep.  1893,17,  91. 
See  laider 'K.Xlll.,  page  1065. 


PATENTS. 

Improvements   relating    to   the   Malting  of  Grain  and  to 

Apparatus   therefor.     U.  H.   Lake,  London.     From   J. 

Henning,  Charlottenburg,  Berlin,   Germany.     Eug.  Pat. 

19,263,'October  26,  1892. 
Several  improvements  are  claimed  in  the  process  of 
pneumatic  malting  by  the  aid  of  drums.  The  supply  of 
warm,  moist  air  required  for  the  germinating  process  is 
obtained  by  passing  the  air  through  a  series  of  three 
vertical  chambers,  which  communicate  alternately  at  the 
bottom  and  at  the  top,  sprays  of  water  being  injected  into 
«ach  from  above.  A  heating  apparatus  is  placed  at  the 
opening  into  the  first  chamber,  and  a  jet  of  steam  is  in- 
jected upwards  into  the  second  one,  the  latter  serving  the 
double  purpose  of  accelerating  the  onward  movement  of  the, 
air  and  of  affording  an  easy  method  of  regulating  its 
temperature. 

For  the  purpose  of  retarding  the  germination,  chambers 
are  provicled  in  which  air  and  carbonic  anhydride  are 
heated,  mixed,  and  dried,  a  series  of  baffli  plates,  carrying 
hygroscopic  material,  serving  to  effect  the  two  latter 
purposes.  These  chambers  then  communicate  with  the 
germinating  drums  by  special  conduits. 

The  steeping  tanks  are  provided  with  air  jackets,  which 
freely  communicate  with  the  warm  air  of  the  germinating 
room,  and  hence  are  apparently  utilised  for  withering  the 
grain  also. 

The  supply  of  the  different  amounts  of  air  of  different 
temperatures  required  for  the  curing  and  kilning  drums  is 
obtained  from  a  single  source,  the  difference  of  temperature 
being  obtained  by  heating  the  supply  of  air  up  to  the 
temperature  required  for  the  kilning  drum  and  then  mixing 
part  of  it  with  sufficient  cold  air  to  reduce  its  temperature 
to  that  suitable  for  the  curing  process.  A  single  exhaust- 
fan,  divided  vertically  into  two  unequal  parts,  the  larger 
part  acting  upon  the  drying  drum  and  the  smaller  one  upon 
the  kilning  drum,  effects  the  supply  of  different  amounts  of 
air  to  the  two  drums. — J.  G.  W. 


An    Improved    Apparatus   for    use    in    Malting     Grain. 

■  H.  H.  Lake,  London.  From  The  Berhner  Actien- 
gesellschaft  fiir  Eisengiesserei  und  Maschinenfabrik, 
vormals  J.  C.  Freund  and  Co.,  Charlottenburg,  Berlin, 
Germany.     Eng.  Pat.  2273,  February  1,  18.13. 

This  invention  relates  to  improvements  in  the  drums  used 
in  the  pneumatic  system  of  malting.  In  addition  to  the 
perforated  peripheral  air-supply  tubes  and  the  central  exit 
one,  which  are  ordinarily  used,  another  set  of  perforated 
tubes  is  placed  intermediate  between  these,  and  this  set  is 
arranged  for  the  supply  of  air  to  the  grain,  while  the 
peripheral  and  central  tubes  are  all  arranged  as  exit-tubes. 
As,  however,  during  the  slow  revolution  of  the  incom- 
pletely filled  drum,  the  uppermf^st,  for  the  time  being,  of 
the  peripheral  and  intermediate  tubes  are  above  the  surface 
of  the  grain,  and  considerable  useless  circulation  of  air 
would  take  place  between  these,  to  the  diminution  of  the 
circulation  through  the  grain,  there  is  placed  at  each  end 
of  the  drum  a  valve,  which  is  balanced  about  and  swings  on 
a  pivot-pin,  and  which  operates  to  close,  at  one  end,  the 
intermediate  tubes,  and,  at  the  other,  the  peripheral  ones 
when  they  enter  the  free  air  space  of  the  drum. 

Li  a  modification  of  the  invention,  this  operation  is 
effected  by  the  peripheral  exit-tubes  com.nunicating,  by 
radiall3'-arrauged  tubes,  with  a  circular  chamber  connected 
with  the  main  exit-pipe.  "Within  this  chamber  swings 
freely  a  curved  shield,  which  is  so  balanced  as  to  close 
the  entrances  to  the  tubes  which  are  for  the  time 
uppermost. — J.  G.  AV. 


XVIII -CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY.  AND  DISINFECTANTS. 

(^.)— CHEJIISTRY  OF   FOODS. 

Froteids    of   the     Wheat    Kernel.      T.    B.    Osborne   aul 

C.  G.  Voorhees.     Amer.  Chem.  J.  15,  392—471. 
The  authors  have  fully  investigated   the    characters   and 
composition  of  the  proteids  contained  in  the  wheat  kernel, 
and  find  that  it  contains:  — 

A  globulin  belonging  to  the  class  of  vegetable  vitellins, 
soluble  in  saline  solutions,  precipitated  therefrom  by 
dilution,  and  also  by  saturation  with  magnesium  or 
ammonium  sulphate,  but  not  by  sodium  chloride.  Partly 
precipitated  by  boiling,  but  not  coagulated  beloM-  100^  C. 
The  wheat  kernel  contains  0"6 — 0*7  per  cent,  of  this 
globulin. 

An  albumin,  coagulating  at  52'  C,  which  differs  from 
animal  albumen  in  being  precipitated  on  saturating  its 
EolutioDS  with  sodium  chloride  or  magnesium  sulphate,  but 
not  precipitated  on  complecelj-  removing  salts  by  dialysis  in 
distilled  water.  It  was  found  to  form  O'S — 0*4  per  cent,  of 
the  wheat  kernel. 

A  proteose,  precipitated  (after  removing  the  globulin  by 
diah'sis,  and  the  albumen  by  coagulation)  by  saturating  the 
solution  with  sodium  chloride,  or  by  adding  20  per  cent,  of 
sodium  chloride  and  acidifying  with  acetic  acid.  On  con- 
centrating its  solutions  by  boiling,  a  coagulum  was  graduallv 
developed  which  formed  0'3  per  cent,  of  the  wheat  kernel,  and 
had  the  composition  given  in  column  III.  of  the  table.  The 
filtrate  from  this  substance  still  contained  a  proteose-like 
body,  which  was  not  obtainable  in  a  pure  state.  Its  amount 
could  only  be  roughly  estimated  by  precipitating  the  con- 
centrated filtrate  with  alcohol,  and  multiplying  the  nitrogen 
contained  in  the  precipitate  by  6 •2.').  The  amount  of  this 
proteose  was  0-2— 0'4  percent,  of  the  seed.  Both  these 
substances  are  unquestionably  derivatives  of  some  other 
proteid  in  the  seed,  presumably  the  proteose  obtained  by 
precipitation  with  sodium  chloride  and  which  was  not 
analysed  in  its  unaltered  form. 

GUadin,  soluble  in  dilute  alcohol  and  formmg  about 
4*25  percent,  of  the  seel.     This  is  the  proteid  called  gliadin 
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by  Taddoi,  and  plant  gelatin  by  Dumas  and  Cahours.  In 
the  in)[iiiiu'  state  it  has  been  described  by  Uitthauseii  under 
the  nanie  of  "ilnten  fibrin,  i>lant  f^ehitiu  or  Rliadin,  and  muce- 
din,  and  l)y  .Niartin  has  been  termed  insoluble  phytalbuuKKse. 
'riie  nuii'in  of  ISerzelins  and  of  l)e  Saussiire  were  impure 
prejjaralions  consi^tin<i  chielly  of  this  prute'd.  It  is  soluble 
in  distilku  water  to  opalescent  solutions,  which  are  precipi- 
tated by  adding  a  little  sodi'.nn  chloride.  It  is  completely 
insoluble  in  absolute,  alcohol,  but  slightlj-  soluble  in  90  per 
cent.,  and  very  soluble  in  70 — 80  per  cent,  alcohol,  and  is  pre- 
cipitated from  tliese  solutions  on  adding  eiiiier  much  water 
or  stronjjj  alcohol,  especially  in  the  presence  of  much  salts  ; 
soluble  in  very  dilute  acids  and  alkalis,  and  precipitated 
therefrom  on  neutralisation.  This  proteid  is  one  on  which 
the  formation  of  gluten  largely  depends. 

Glutcnin,  a  jjroteid  insoluble  in  water,  saline  solutions, 
and  dilute  alcohol,  which  forms  the  remainder  of  the 
proteidsof  the  wheat  kernel,  generally  about  4 — 4*5percent. 
of  the  seed.  Tiiis  substance  is  soluVde  in  dilute  acids  and 
alkalis,  aud  reprecipitated  on  neutralisation.  Dissolved  in 
0'2  per  cent,  caustic  potash,  precipitated  by  neutralisation, 
and,  after  thorough  extraction  with  alcohol  and  ether,  again 
dissolved  in  caustic  potash,  the  solution  filtered  clear, 
precipitated  by  neutralisation,  and  dried  at  110^  C,  it  has 
the  composition  given  in  the  table.  Unless  prepared  as 
above  describeil,  the  impurities  are  not  removed,  and  the 
analyses  are  discordant.  This  proteid  was  first  described 
by  Taddei  under  the  name  zymom.  Liehig,  as  well  as 
Dumas  and  Cahours,  named  it  plant  fibrin.  Eitthausen 
•  called  it  gluten  casein.  \\'eyl  and  Eischotf  considered  it  to 
be  an  albuminate  form  of  a  mjosin-like  globulin.  Martin 
named  it  gluten  fibrin,  and  likewise  considered  it  to  be  an 
albuminate  form  of  a  myosin-like  globulin. 

W  heal  gluten  is  composed  of  gliadin  and  glutenin.  Both 
these  proteids  are  necessary  for  its  formation.  The  gliadin, 
with  -water,  forms  a  sticky  medium,  which,  bj*  the  presence 
of  salts,  is  prevented  from  becoming  wholly  soluble.  This 
medium  binds  together  the  particles  of  flour,  rendering  the 
dough  and  gluten  tough  and  coherent.  The  glutenin 
imjjarts  solidity  to  the  gluten,  evidently  forming  a  nucleus 
to  which  the  gliadin  adheres,  and  from  which  it  is  conse- 
quentl}'  not  washed  away  by  water.  Gliadin  and  starch, 
mixed  in  the  proportion  1:10,  form  a  douoh,  but  yield  no 
gluten,  the  gliadin  being  washed  away  with  the  starch. 
The  flour  freed  from  gliadin  gives  no  gluten,  there  being 
no  binding  material  to  hold  the  particles  together.  Soluble 
salts  are  also  necessary  in  forming  gluten,  as   in  distilled 


water  gliadin  is  readily  soluble.  The  mineral  constituents 
of  the  seeds  are  suilicient  for  the  pur[iose,  for  gluten  can  be 
obtained  by  washing  a  doiigli  with  distilled  water. 

No  ferment  action  occurs  in  the  formation  of  gluten,  for 
its  constituents  are  found  in  the  floin',  having  the  same 
proi)erties  and  composition  as  in  tiie  gluten,  even  under 
those  conditions  wliich  would  be  6u[)p()sed  completely  to 
remove  antecedent  ])roteids  or  to  ])revent  ferment-action. 
All  the  i)henomciia  which  have  been  attributed  to  ferment- 
action  are  explained  by  the  properties  of  the  proteids  them- 
selves as  they  exist  in  the  seed  and  in.the  gluten. 


Globulin. 

.Vlbinnin. 

Coagulum. 

GHadin. 

Glutenin. 

c 

51-03 

53-02 

51-86 

52-72 

52  3t 

H 

G-85 

6-84 

6  82 

6-86 

G-83 

X 

18 -.39 

16-80 

17-32 

17-C6 

17-49 

S 

0-69 
23-04 

1-28 
2206 

1^    24-Ooj 

1-U 
21-62 

1-08 

0 

22-20 

-J.  s. 


Sour  Bread.  L.  Briant.  The  Nation.  Assoc,  of  Master 
liakers  and  Confectioners.  "  Quarterh- Trade  Review," 
1893,  241  -244. 

The  author  has  investigated  the  nature  of  the  acids  con- 
tained in  sour  dough,  and  gives  the  results  of  a  number  of 
analyses.  It  appears  that  the  bulk  of  the  acidity  of  sour 
dough  is  due  to  lactic  acid,  but  that  a  certain  proportion, 
varying  from  one-third  to  one-fifth,  consists  of  acetic  acid, 
whilst  in  most  cases  the  amount  of  butyric  acid  present  is 
veiy  small.  In  a  future  paper  the  author  purposes  dealing 
wilii  the  causes  which  lead  to  the  production  of  sour  bread. 

— H.  T.  P. 


Some  Products  of  Cassava.     E.  E.  Ewell  and  W.  H.  Wiley. 
J.  Amer.  Chem.  Soc.  15,  78-82. 

The   ash  of  the  peeled  root  and  the  bark  of  the  root  gave 
the  following  results  on  analysis  :  — 


Constituents. 


Peeled  Boot. 


Bark  of  Root. 


31  can. 


Mean. 


Cirbon 

Silica  (soluble  in  solution  of  NaoCOj) 

Silica  (insoluble  in  solution  of  NaoCO^)  . . 

Ferric  oxide  (FcaOj)  

Calcium  oxide  (CaO) 

Magnesium  oxide  (ilgO) 

Sodium  oxide  ( NajO) 

rotassiura  oxide  (KoO) 

Phosphoric  acid  (P2O3) 

Sulphuric  acid  (SO^)  — 

Carbonic  acid  (CO,) 

Chlorine  (CI) 

Total 

Oxygen  eriuivalent  to  chlorins 

DiiTereuce 


0-30 

0-31 

0-31 

0-79 

0-77 

0-78 

0-97 

0-91 

0-94 

10-53 

11 -.36 

10-94 

7-15 

7-15 

7-15 

52-99 

52-16 

52-58 

0-66 

0-66 

0-66 

2-46 

2-4.1 

2-45 

10-63 

10-64 

10-Gl 

6-58 

6-65 

6-62 

7-se 

7-35 

7-36 

S-31 

3-33 

3-32 

1-12 

Vii 

1-20 

0-84 

1-05 

0-95 

41-72 

41-54 

41-g;3 

14-73 

14- €8 

14-70 

15-58 

15-59 

15-58 

2  44 

2-46 

2-45 

3-67 

3-80 

3-73 

1  71 

1-71 

1-71 

9-15 

912 

C-I4 

2 -.53 

2-50 

2-51 

9-76 

9-75 

2-75 

1-41 

1-42 

1-41 

101-07 

101-10 

101-08 

100-32 

100-53 

100-42 

0-62 

0-C2 

062 

0-31 

0-31 

0-31 

100-J5 

100-48 

100-46 

100-01 

100-22 

100-11 
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Assuming  a  yield  of  five  tons  of  roots  per  acre,  the 
weights  of  the  important  fertilising  materials  removed  by 
such  a  crop  can  be  readily  calculated  from  the  data  given. 


Peeled  root  . 
Eark  of  root. 


■19-88  1b.  ash. 
4-44 


.     n,7S0  lb.,  containing 
2-20 

10,000  „ 


The  more  important   mineral  matters  contained  therein 
are  :  — 


lime  (CaO)  i  5-31 

Magnesia  (MgO) |  3'G7 

Potash  (KoO) 20-77 

Phosphoric  acid  (PA) i  7-77 


The  less  valuable  plant  foods — that  is,  those  which  are  of 
so  little  note  as  to  require  no  conservation  or  addition — 
amount  to  17 -60  lb.  per  acre. 

Among  the  more  important  preparations  made  from  the 
starch  of  the  root  may  be  mentioned  the  following :— tapioca, 
glucose,  alcohol,  cane  sugar.  The  amount  of  cane  sugar, 
however,  is  not  large  enough  to  warrant  its  extraction  oa  a 
commercial  scale  from  the  waters  used  for  washing,  but  is 
present  in  sufficient  quantity  to  indicate  that  in  making 
glucose  it  is  better  to  use  the  whole  than  the  extracted  root. 

— G.  H.  K. 


Proposed     Regulation    of   the    U.S.    Canning    Industry. 
Standard  Agrlc.  Reports,  December  19,  1893. 

None  too  soon,  a  demand  has  arisen  ia  ths  United  States 
for  the  official  regulatioa  of  the  canning  industry.  Analyses 
made  by  the  Department  of  Agriculture  showed  that  every 
sample  of  canned  food  that  had  remained  in  the  tins  for 
any  considerable  length  of  time  contained  more  or  less  of 
cf  the  tin  or  lead  with  wliich  the  vessels  are  coated,  and, 
in  pursuit  of  cheapness,  inferior  tin  plates  are  commonly 
used  in  the  canning  iudustrj*.  Such  plates  are  covered 
with  an  alloy  of  lead  and  tin,  the  proportion  of  lead  being 
in  some  cases  as  high  as  13  per  cent.  The  solder  used,  too, 
generally  contains  50  to  6.>  per  cent,  of  lead,  which,  of 
course,  is  distinctij-  poisonous.  Both  lead  and  the  tin  are 
readily  dissolved  by  the  acids  of  fruit,  which  is,  therefore, 
more  dangerous  than  meat.  Some  of  the  preservatives  used 
in  canning  food,  again,  such  as  sulphurous  acid,  dissolve  the 
metals,  while  others,  like  salicylic  acid,  are  in  themselves 
injurious.  In  Germany  there  are  regulations  prohibiting 
the  use  of  tin  plates  for  canr:ing  food  containing  more  than 
1  per  cent,  of  lead.  The  best  preventative  to  injury  from 
the  consumption  of  preserved  meat,  fruit,  or  vegetables, 
would  be  the  use  of  glass  or  earthenware  vessels  instead  of 
tinned  ones.  For  fruit  glass  vessels  are  particularly 
desirable. 


PATENTS. 


Improvements  in  or  relating  to  the  Enrichinj  of  IMilk  and 
other  Beverages.  G.  Dierking,  Mecklenburg,  Germany. 
Eng.  Pat.  21,637,  November  26,  1892. 

This  invention  relates  to  a  preparation  of  oil  ("  artificial 
cream"),  which  maybe  readily  and  permanentl}-  incor- 
porated with  any  liquid,  and  is  intended  to  be  employed 
chiefly  for  enriching  skim  milk,  and  render  it  available  as 


cattle  food.  The  preparation  is  made  by  simply  mechani- 
cally emulsifying  any  suitable  oil  with  a  solution  of  glue  or 
gelatin,  and  finally  diluting  with  water  to  any  desired 
consistency.  To  1  kilo,  of  oil  about  .^0  grms.  of  glue  may 
be  used.  "  Artificial  cream  "  keeps  well,  and  may  be  mixed 
with  any  liquid  by  simply  stirring  it  in.  It  separates  agaia 
only  very  slowh%  and,  in  so  doing,  rises  to  the  surface 
exactly  like  natural  cream,  and  it  suffices  to  stir  the  liquid 
to  obtain  as  perfect  a  mixture  as  before. — H.  T.  P. 


An  Imp'roved  Process  fur  the  Sterilisation  of  Milk.  G.  C 
Legay,  Lille,  France.  Eng.  Pat.  22,189,  December  3, 
1892. 

A  PROCESS  intended  for  household  use.  The  milk  is  heated 
in  a  bottle  fitted  with  an  air-tight  stopper,  and  filled  exactly 
to  a  certain  mark  or  level.  The  milk,  by  its  own  expansion, 
is  made  to  indicate  when  sterilisation  is  practically  com- 
plete, a  mark  being  made  for  this  purpose  on  the  neck  of 
the  bottle,  or  on  a  tube  projecting  from  the  stopper,  and 
so  determined  that  the  temperature  of  the  milk  is  85^  C. 
when  it  is  on  a  level  with  the  mark.  Drawings  of  two 
suitable  forms  of  bottle  accompany  the  specification. 

— H.  T.  P. 


Improvements  in  the  Manufacture  of  Butler  and  in 
Apparatus  therefor.  J.  H.  H.  Duncan,  London.  Eng. 
Pat.  22,386,  December  6,  1892. 

This  patent  relates  to  an  improved  churn.  It  comprises  an 
oblong  vessel  with  a  semi-circular  bottom,  close  to  which 
two  wooden  vertical  discs  are  mounted  on  a  shaft  project- 
ing through  the  walls  of  the  vessel.  The  top  of  the  vesseJ 
projects  considerably  above  the  upper  edges  of  the  discs, 
and  is  fitted  with  a  cover  or  hood  from  which  are  sus- 
pended two  splash  boards,  one  on  each  side  of  the  discs. 
The  latter  ma}-  be  rotated  from  the  outside  by  means  of  a 
crank  attachable  either  directly  to  the  shaft,  or,  when  great 
speed  of  rotation  is  desired,  to  a  system  of  cog-wheels 
acting  on  the  main  shaft.  At  the  commencement  of  a 
churning,  the  discs  are  rotated  at  high  speed  so  that  the 
particles  of  cream  maj'  be  hurled  by  centrifugal  force 
against  the  hood  of  the  vessel,  and  subjected  to  rapid 
individual  shocks.  The  resulc  is  that  the  operation  of 
churning  is  considerably  shortened,  and  it  is  claimed  that 
the  yield  of  butter  is  greater  than  usual.  After  churning, 
the  uutter-milk  is  drawn  off  through  apertures  in  the  lower 
part  of  the  vessel,  and  the  butter  granules  washed  by  filling 
up  the  apparatus  several  times  with  water,  the  discs  being 
meanwhile  rotated  at  a  moderate  pace.  If  desired  the 
butter  may  lie  salted  by  dissolving  salt  in  the  last  wash 
v.ater.— H.  T.  P. 


Manufacture  of  Peptones  free  from  Albuminous  Matters. 
O.  Imray,  London.  From  The  Farbwerke  vormals 
Meister,  Lucius  and  Briining,  Hoechst  am  Main, 
Germany.     Y.ng.  Pat.  22,442,  December  7,  1892. 

The  separation  of  the  albumen  (always  present)  by  means- 
of  ammonium  sulphate,  from  the  liquid  obtained  by  the 
action  of  enzymes,  acids,  &c.  on  albuminous  materials, 
may  be  accomplished  by  observing  the  following  general 
directions  : — Precipitation  with  ammonium  sulphate  must 
be  effected  (1)  in  dilute  solution,  (2)  successively  in  neutral 
alkaline  and  acid  solution,  (3)  at  a  boiling  heat,  followed 
by  energetic  refrigeration.  The  peptones  are  then  purified 
by  crystallising  out  the  ammonium  sulphate,  removing  the 
remainder  of  the  salt  by  means  of  alcohol  at  a  low 
temperature,  and  finally  treating  with  barium  carbonate, 
followed  bj-  ammonia  and  ammonium  carbonate.  Further 
purification  may  be  effected  by  repeated  precipitation  with 
alcohol.— H.  T.  P. 
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Improved  Prepnratiim  of  Flour.    W.  Jones,  Kings  Norton, 
VVorcestershire.     Eng.  Pat.  22,7G1,  December  12,  1892. 

In  onk-r  to  render  fine  wliite  wiieaten  flour  e(iii!tl  in 
(lifjestive  .nuil  nutritive  value  to  brown  or  whole  meal, 
witliDUt  iiitro(lu(;in^r  any  of  the  bad  (juaiities  of  the  latter, 
the  inventor  mixes  with  it  one  quarter  per  cent,  each  of 
magnesium  phosphate  and  sulphate. — II.  T.  P. 


Improved  Prnrcss  for  Slrri/isiiij  and  Prcsrrriiij  Liijuids 
and  Pcrisluihh:  Ma'lcrs,  and  in  ^{ppard'ns  then' fur. 
C  O.  Hartz  and  (i.  Deisenhofer,  Munich,  Germany. 
Eng.  Tat.  24,()68,  Uecember  30,  1H92. 

The  object  of  this  invention  is  to  sterilise  the  air  passing 
into  the  apparatus  after  the  vacuum  has  been  formed.  The 
ajiparatus  c()nsi^ts  in  a  vessel  closed  by  a  bell-shaped  lid 
which  is  sealed  by  the  sterilising  liquid,  through  which  the 
air  entering  must  pass.  Or,  the  lid  may  be  sealed  with 
caoutchouc  and  have  a  subsidiary  chamber  attached  con- 
taining the  sterilising  tluil,  and  furnished  with  two  pipes, 
one  in  connection  with  the  main  chamber  and  the  other 
with  the  atmosphere,  and  so  arranged  that  air  entering 
bubbles  through  the  sterilising  fluid. — J.  C.  C. 


An  Improved  Method  of  producing  Sterilised  Condensed 
Milk  and  other  Substn'ices.  A.  Fjelstrup,  Copenhafen. 
Eng.  Pat.  13,.j:57,  July  12,  1893. 
Eriish  milk  is  heated  to  68^ — 70°  C.  for  about  30  minutes, 
and  then  concentrated  iu  a  vacuum-pan  at  40^ — .50°  C. 
under  a  pressure  of  C.jO — 7')0  i.im.  to  one  third  to  one- 
i'ourth  its  original  volume,  and  finally  trausferred  to  bottles. 
The  whole  operation  from  beginning  to  end  is  conducted  in 
an  atmosphere  of  sterilised  nitrogen  (obtained  by  passing 
air  over  red-hot  copper  shaviogs),  and  it  is  claimed  that 
"by  this  means  the  germs  of  bacteria  are  prevented  from 
developing,  even  thougli  they  might  be  able  to  survive  the 
moderate  temperature  to  which  it  is  possible  to  expose 
luilk,  &c.  without  altering  its  properties. — H.  T.  P. 


Improvements  in  and  Apparatus  for  the  Manufacture  of 
Iilffervescing  Beverages.  W.  Bitter,  Bielefeld,  Germany. 
Eng.  Pat.  16,301,  August  29,  1893. 

The  apparatus  employed  consists  ci  a  narrow  charging 
cylinder,  capable  of  being  rotated  on  an  axis  at  right 
angles  to  its  length.  This  cylinder  is  filled  with  fragments 
of  some  neutral  material,  as  glass,  porcelain,  &c.,  and 
communicates  through  the  spindle  (hollow  for  the  purpose) 
with  a  liquid  carbonic  acid  holder,  the  outside  connection 
to  the  gas-holder  being  by  a  length  cf  rubber  tube.  The 
action  of  the  apparatus  is  as  follows  : — A  bottle  containing 
the  liquid  to  be  aerated  is  pressed  against  the  l^iwer  orifice  of 
the  cylinder  by  means  of  a  suitable  dev:ce  ;  the  cylinder  is 
then  charged  with  carbonic  acid  gas,  and,  the  passage 
leading  to  the  bottle  being  opened,  the  whole  apparatus  is 
rotated  through  half  a  revolution  and  then  restored  to  its 
original  position.  During  this  operation  tiie  liquid  flows 
?rom  the  bottle  into  the  cylinder  and  bacli  again,  and  being 
distributed  in  a  thin  stream  over  the  glass,  &c.,  becomes 
thoroughly  charged  with  gas. — H.  T.  P. 


A/i  Improved  Preserving  Agent,  and  Method  nf  Producing 
the  same.  M.  Ekeuberg,  Stockholm,  Sweden.  Eng. 
Pat.  17,567,  September  18,  1893. 

The  whey,  obtained  during  cheese-making,  is  boiled  with 
5 — 10  per  cent,  of  pure  whitening,  cooled  to  40^  to  45°  C, 
inoculated  with  pure  cul'.ivations  of  the  lactic  and  acetic 
ferments,  and  kept  for  8 — 10  days  in  large  flasks  at 
40°  to  45°  C.  After  fermentation,  tannin  is  added  and  the 
liquid  boiled.  The  flocculent  precipitate  of  albumen,  See. 
is  filtered  off,  and  sufiicient  sulphuric  or  oxalic  acid  added 
to  precipitate  the  lime  in  solution.  After  filtration  the 
solution,  containing  lactic  and  acetic  acids,  constitutes  the 
improved  pieservative  agent.  It  usually  contains  2 — 5 
•per  cent,  of  lactic  and  2  per  cent,  of  acetic  acid.  A 
stronger  product  may  be  obtained  by  adding  to  the  whey, 


before  fermentation,  csine  or  milk  sugar.  It  is  claimed 
thai  this  preservative  may  advantageously  replace  vinegar 
in  the  manufacture  of  sour  fruit,  and  vegetable  pre.serves, 
&c.;  inore  especially  as  lactic  acid  is  said  to  facilitate  tho 
digestive  process. — II.  T.  P. 


(Z?.)— SANITAUY  CHEMLSTIIV. 

Second  Report  to  the  Royal  Society  Water  Research 
(Committee.  Percy  F.  Frankland  and  II.  Marshall  Ward. 
Proc.  Pioy.  .Soc.  53,  164—317. 

In  Part  I.  of  this  report  experiments  by  P.  Irankland  and 
J.  II.  Applcyard  are  described,  on  the  Vitality  and  Virulence 
of  Sporiferous  Anthrax  in  Potable  Waters;  and  in  Part  II., 
similar  experiments  by  .M.  Ward  and  G.  E.  Carlright  Wood, 
on  the  behaviour  of  Bacdlus  Anihraci.s  in  Water.  The 
authors  draw  joint  conclusions  as  follows  : — 

The  waters,  both  of  the  Thames  and  of  Loch  Katrine, 
normally  contain  a  number  of  diff"erent  forms  of  micro- 
organism*, some  of  which  have  been  isolated  and  described. 
These  bacteria  are  more  numerous  in  Thames  water  than  in 
Loch  Katrine  water.  The  numbers  contained  in  the  former 
are  subject  to  well-marked  seasonable  variations,  being 
unially  greater  in  winter  than  in  summer,  owing  to  the 
greater  accession  in  winter  of  surface  water  rich  in  bacterial 
life  and  the  organic  materials  which  promote  the  growth 
and  multi[)lication  of  micro  -  organisms.  Hitherto  no 
pathogenic  bacteria  have  been  found  in  Thames  water. 

Water  bacteria,  both  of  the  Thames  and  Loch  Katrine, 
multiply  with  astounding  rapidity  when  the  water  is  allowed 
to  stand  for  a  few  days,  a  raaximun-.  being  rapidly  reached, 
followed  by  a  corresponding  but  less  precipitate  decline. 
No  adequate  explanation  of  this  ha-i  been  as  yet  arrived  at. 

Both  Thames  and  Locli  Katrine  water  have  been  experi- 
mented with  under  three  conditions,  viz.,  in  the  natural 
state  ;  sterilised  by  filtration  through  porous  porcelain  ;  and 
sterilised  by  heat  (100'  C).  :>ome  corresponding  experi- 
ments have  also  been  made  with  distilled  water.  Into  these 
waters  were  introduced  Bacillus  Anthracis  (in  the  different 
forms  of  vegetative  bacilli,  spores,  and  as  the  "  asporo- 
genous  "  variety)  in  larger  and  smaller  quantities,  and  in 
virulent  and  attenuated  or  weakened  conditions.  The 
results  were  very  different  according  as  the  waters  were 
sterilised  or  not.  ^Vith  sterilised  water  the  behaviour  was 
practically  the  same  whether  the  water  were  Thames  or 
Loch  Katrine,  whether  sterilised  by  heat  or  by  filtration, 
and  whether  the  temperature  were  as  high  as  18" — 20"  C,  or 
or  as  low  as  4°--9'  C.  In  all  cases  the  spores  retained 
both  their  vita}it\-  and  virulence  for  many  months,  little 
diminution  in  activity  being  noticeable  after  seven  months 
on  inoculating  animals  with  the  water.  No  difference, 
moreover,  was  noticed  whether  the  waters  were  preserved 
in  absolute  darkness,  or  freeh-  exposed  to  diffused  daylight ; 
on  the  other  hand,  direct  sunshine  was  rapidly  ,'atal  to  the 
anthrax  spores  within  84  hours,  even  in  winter,  water  so 
insolated  being  quite  unable  to  infect  animals  inoculated 
therewith,  and  developing  nothing  on  incubation  with 
sterilised  broth. 

With  unsterilised  waters,  on  keeping  for  some  months  a 
more  or  less  perceptible  decline  in  virulence  was  always 
observed  ;  this  was  least  marked  with  Thames  water,  which 
still  remained  virulent  to  some  extent  after  seven  months, 
whether  kept  at  winter  or  summer  temperature  ;  and  was 
most  marked  with  Loch  Katrine  water  at  summer  tempera- 
ture (18° — 20°),  almost  complete  destruction  of  vitality  of 
anthrax  spores  being  brought  about  in  three  months. 
Presumably  this  is  attributable  to  the  formation  of  bacteri- 
cidal products  by  the  water  bacteria,  as  it  did  not  occur 
when  the  water  was  sterilised.  Little  or  no  differences  in 
the  results  were  observed,  whether  the  waters  were  kept  in 
the  dark  or  exposed  to  diffused  daylight,  but  direct  sun- 
shine destroyed  the  anthrax  spores  rapidly ;  not  more  so, 
however,  than  in  the  case  of  sterilised  water  similarly  treated. 
Direct  experiments  on  the  effect  of  water  bacteria  in 
destroying  the  vitality  of  anthrax  spores  did  not  give 
definite  results  ;  Bacillus  fluorc>,cens  liqiicfacitns  (Fliigge) 
produced  no  prejudicial  effects  when  present  to  approxi- 
matelv  the  same  extent.     No  evidence  was   obtained  that 
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Bacillus  Anihracis  Cciil  live  and  multiply  in  ordinary 
■waters  like  a  water  bacterium,  althouo;h  this  is  possible  in 
water  containing  more  than  the  usual  amount  of  oroanic 
matter;  on  the  other  hand,  direct  sunshine  appears  to  be  by 
far  the  most  potent  natural  bactericidal  agent  so  far  as  this 
bacillus  is  concerned.  — C.  E.  A.  W. 


Purifcafion     of'  Wafers     b>/    Ferric     Salts.     A.    and    J. 

Buisiue.  Bull.  Soc.lnd.  [4],  8,  308—317. 
It  is  only  where  the  soil  is  light  and  porous  that  irrigation 
of  sewage  can  be  effectivelj'  practised,  and  even  then  one 
hectare  (=  2*471  acres)  must  be  allowed  for  every  40,000 
cubic  metres  of  sewage  per  annum.  The  sewage  of  Paris 
at  present  discharged  into  the  Seine,  amounts  to  some 
440,000  cubic  metres  per  diem  ;  some  3,650  hectares  would 
be  required  in  order  to  dispose  of  this  amount  by  irrigation. 

Aluminium  salts  are  too  expensive  for  application  to  the 
purifi<,"ation  of  sewage.  But  recent  advances  in  the  pro- 
duction of  ferric  salts  from  spent  pyrites  place  these 
compounds  within  reach  for  the  purpose  in  question,  inas- 
much as  the  sulphate  can  now  be  manufactured  at  a  cost  of 
four  francs  per  100  kilos. 

When  ferric  sulphate  is  added  to  a  water  the  alkalis  and 
alkaline  earths  which  the  latter  contains  precipitate  gelati- 
nous ferric  hydroxide  ;  this  carries  down  suspended  matter, 
decomposes  soap,  precipitating  its  fatty  acids,  combines 
with  albuminoids  and  colouring  matters,  and  eliminates 
sulphur  ;  the  precipitate  is  heavy  and  settles  rapidly.  The 
authors  found  that  from  60  to  90  per  cent,  of  the  bacteria 
present  in  a  water  are  removed  by  this  precipitate. 

The  process  was  applied  to  the  sewage  of  Roubain  and 
Tourcoing,  which  receives  the  effluents  from  wool-washing 
and  dj'e-houses.  The  Espierre,  into  which  the  sewage  flows, 
is  much  contaminated,  containing  up  to  10  kilos,  of  solid 
matter  per  cubic  metre.  Heretofore  a  lime  process  of 
purification  has  been  used,  but  with  ill  success. 

This  sewage  was  treated  with  from  400  to  1,000  grms.  of 
ferric  sulphate  per  cubic  metre  and  pumped  into  settling 
tanks,  from  which  the  clarified  effluent  could  be  con- 
tinuously discharged.  The  results  obtained  are  indicated 
by  the  following  table  : — 


Sample  taken  at 
8.30  a.m. 


Sample  taken  at 
3  p.m. 


Sowage  treated 

with  1  kilo. 

Sewage.'      of  Ferric        Sewage. 

!  Sulphate  per 

i  Cubic  Metre. 


Sewage  treated 
with  1  kilo. 

of  Ferric 
Sulphate  per 
Cubic  Metre. 


Crrnis.  Grms.  Grins.  Grms. 

Total     solids,    per       5-75  2-10  3-20  I'Ot? 

litre. 
Inorganic  residue,       1-95  I'SO  1'60  0*91 

per  litre. 
Fattv  matter,  per       2 "OS  0  0-72  0 

liti-e. 
Organic  matter  in       1-35  0-22  lao  0-12 

solution,         ex-  , 

pressed  as  crys- 
tallised      oxalic 

acid,  per  litra. 

Dry    sludge,   per)  4-29  __  l-g^, 

litre J  j  I  I 

It  will  be  seen  that  the  suspended  matter  is  entirely 
eliminated  and  about  nine-tenths  of  the  dissolved  organic 
matter.  The  effluent  is  clear,  colourless,  and  neutral,  and 
does  not  putrefy.  The  sludge  contains  about  90  per  cent, 
of  water,  and  can  be  pum.ped  ;  its  composition  when  desic- 
cated is  as  follows  : — 

Per  Cent. 

Moisture 20-90 

Inorganic  residue  (sand,  clay,  F2O3) 30 "  63 

Fatty  matter 30-00 

Nitrogenous  matter 18*-t7 

100-00 

When  extracted  with  carbon  bisulphide  it  yields  a  pottdrette 
containing  about  3  per  cent,  of  nitrogen.     The  fatty  matter 


may  be  submitted  to  hydrolysis  by  sulphuric  acid  and 
distilled  in  superheated  steam ;  the  products  may  be  dis- 
posed of  to  the  soap  and  candle  makers. 

The  cost  of  the  process  is  from  two  to  four  centimes  per 
cubic  metre. 

An  experiment  was  conducted  with  Paris  sewage  on  a 
day  when  it  had  not  rained  for  the  three  previous  days. 
The  sludge  amounted  to  1-053  kilos.,  coutaiiiing  1-08  per 
cent,  of  nitrogen,  per  cubic  metre,  and  was  produced  by  the 
addition  of  100  grms.  of  ferric  sulphate.  The  effluent  was 
clear  and  odourless.  The  suspended  matter  was  entirely 
removed,  and  nine  tenths  of  the  dissolved  organic  matter 
was  eliminated. 

Some  Calculations  arc  given  showing  the  cost  of  treating 
the  Paris  sewage-  by  this  method  on  the  basis  of  the 
figures  quoted  above. — A.  G.  B. 


J. 


Rtyulations  for  the  use  of  Water-Gas  in  Germany. 
Gasbeleuchtung,  1893,  36,  31—32. 
The  German  Minister  of  the  Interior  has  issued  a  series 
of  regulations  with  a  view  to  obviating  the  detrimental 
action  of  water-gas  and  semi-water  gas  on  health,  due  to 
the  large  amount  of  carbon  monoxide  it  contains  ;  more  than 
0-3  part  ia  1,000  parts  of  air  is  stated  to  be  dangerous.  The 
precautions  recommended  are  ; — 

(1.)  Plant  for  making  and  purifying  the  gas  should  be 
placed  in  freely  ventilated  buildings,  preferably  in  open 
sheds.  Workmen  should  not  be  permitted  to  remain  in 
these  longer  than  is  necessary,  and  should  not  be  allowed  to 
take  meals  in  them.  These  buildings  should  not  be  in 
direct  connection  with  any  dwellings,  mess-rooms,  &c. 

(2.)  The  charging  apertures  of  the  producers  should  be 
fitted  with  double  doors. 

(^3.)  Greatest  care  should  be  taken  in  making  all  pipe- 
joints  tight,  and  all  pipes  should  be  tested  to  from  1  to  \\ 
atmospheres  above  working  pressure.  So  far  as  is  possible 
no  mains  should  be  run  in,  near,  or  under  any  dweUings, 
mess-rooms,  &c. 

(4.)  Underground  pipe-lines  should  be  placed  at  such  a 
depth  as  to  be  unaffected  by  frost. 

(5.)  Pipe-lines  should  be  tested  from  time  to  time  for 
tightness.  Sevenl  apparatus  and  the  methods  of  using 
them  are  described. 

(6.)  Care  must  be  taken  that  the  products  of  com- 
bustion of  the  gas«,  which  may  still  contain  some  carbon 
monoxide,  do  not  pass  ioto  any  room  in  which  workmen 
remain  for  any  length  of  time. 

(7.)  Motors  worked  bj'  these  gases  should  be  placed  in 
well-ventilated  buildings,  in  which  workmen  should  not  be 
allowed  to  remain  longer  than  is  necessary. 

(8.)  Small  gas-holders  should  be  situated  in  well- 
ventilated  places,  preferably  in  the  open  air,  and  outside 
the  producer  house.  Large  gas-holders  should  be  placed 
either  in  the  open  air  or  in  special  buildings,  which  should 
not  be  used  for  any  other  purpose  at  the  same  time. 
Special  precautions  for  the  protection  of  neighbouring 
buildings  are  also  recommended. — R.  B.  P. 


Proposed    lierptlalion  of    the   U,   S.    Canning    Indiistnj. 
Standard  Agric.  Reports,  December  19,  1893. 
See  under  XVIII.  A.,  page  1050. 


PATENTS. 

Improvements  in  the  Filtration  of  Impure  Waters  and 
Seicage,  and  in  Apparatus  and  Arrangements  and 
Materials  for  use  therein,  and  in  Apparatus  and 
Arrangements  for  use  in  the  Precipitation  tf  Sewage. 
F.  P.  Candy,  Balham,  Surrey.  Eng.  Pat.  18,216, 
October  12,  1892. 

Ix  this  specification  the  inventor  claims  the  following  :  — 

1.  The  combination,  with  a  layer  or  layers  of  coarse 
filtering  material  in  a  filter  bed,  of  ventilating  pipes  or  con- 
duit.s,  by  which  air  under  natural  pressure  is  conveyed  to 
and  from  the  said  bed. 

2.  The  combination  with  pipes  or  conduits,  by  which  air 
under  natural  pressure  is  conveyed  to  and  from  filter  beds, 
of  cowls  for  increasing  the  velocity  of  the  air  passing  to 
and  from  the  said  filter  beds. 
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3.  The  connection  with  a  chimney  of  the  exit  ends  of 
pipes  or  condui's  by  which  airisconvt^ycd  from  the  interior 
of  a  filler  Ifd. 

4.  A  (ilccr  coin])osed  in  i):irtof  a  layer  or  layers  of  porous 
material  treated  or  iiii|)ref^nated  with  iroa  oxide,  to  which 
liiyer  or  layers  a  current  of  air  is  8up|ilied. 

a.  The  j)reparHti()n  tf  a  material  for  use  as  a  filterlnf^ 
arjeiit  by  soakinjj  coko  or  other  substance  havinjj  a  roiifih 
surface  in  a  thick  shirry  of  freshly  precipitated  hydrated 
iron  oxiih'. 

0.  The  filtration  of  water  by  causing  it  to  flow  upward 
through  a  vessel  or  chamber  containing  a  purifying  agent 
in  a  sulHeientl,'  fine  state  of  division  to  be  kept  in  suspen- 
sion in  the  upwardly  flowing  stream  of  water. 

7.  A  filter  bed,  the  uppermost  layer  of  which  consists  of 
an  oxidising  agent. 

c^.  The  division  of  filter  beds  by  means  of  walls  or  parti- 
tions extending  only  a  short  distance  beneath  the  surface 
thereof. 

9.  Ihe  arrangement,  in  a  sewage  precipitation  tank 
having  a  smaller  sectional  area  below  the  upper  part  than 
at  the  upper  part,  of  means  for  passing  a  stream  of  sewage 
into  the  said  tank  within  the  part  of  smaller  sectional  area. 

10.  A  tank  constructed  as  illustrated. 

11.  A  tank  constructed  as  illustrated. 

1:2.  .Vrrangenients  for  admission  of  sewage  to  precipita- 
tion tanks  at  the  lower  part  thereof. 

13.  The  arrangement  for  conducting  sewage  into  a  pre- 
cipitation tank,  which  cousists  of  an  inclined  pipe  or  con- 
duit communicating  with  the  tank  at  or  near  the  bottom 
thereof. — J.  C.  C. 


Apparatus  for  the  Disinfection  of  Excrement,  Urine,  and 
oilier  Infected  Matter.  W.  Warner,  Nottingham.  Eng. 
Pat.  1244,  January  20,  1893. 

This  consists  in  a  metal  vessel  to  hold  excrement,  &c., 
and  is  provided  with  a  hinged  cover,  which  can  be  made 
steam-tight  with  hand-screws.  The  opening  is  arranged  so 
as  to  provide  a  closet  seat.  A  steam  pipe,  with  valve,  is 
connected  to  the  top  of  the  vessel,  with  dip  pipe  passing  to 
the  bottom,  so  that  the  steam  may  enter  into  the  midst  of 
the  excrement,  &c.  A  steam  valve,  with  pipe,  is  also 
connected  at  the  top  of  the  vessel,  to  cause  a  pressure  or. 
the  surface  of  the  contents  when  ready  for  ejectment.  A 
lai'ger  pipe  is  also  passed  through  the  top,  with  the  end 
near  the  bottom,  for  the  ejectment  of  the  excrement  ;  this 
pipe  is  connected  with  a  cooling  tank  having  a  vrater  jacket 
and  cooling  pipes.  The  foul  gases  are  drawn  off  bj'  an 
exhauster  and  may  be  passed  through  a  furnace. — J.  C.  C. 


(  C.)— DISINFECT  ANTS. 

Solnbiliti/  of  Cresols  in  Water.      M.  Gruber.     Zeits.  ang. 

Chem.  1893,  613  ;  from  Arch.  Hyg.  17,  618. 
The  solubility  in  water  of   cresol  is  as  follows,  in  volume 
percentages  : — ■ 

Per  Cent. 

Ortho  cresol 2  "5 

Meta       „      0-53 

Para        „ 1'8 

Mixed  cresols  from  toluidine 2'2 

„  „  „     tar  oils 2'5j 

A  solution  of  1  cc.  of  tar  cresol  in  100  of  water  kills 
Micr.  pyogenes  Aureus  within  half  a  minute,  whilst  a 
i  per  cent,  solution  requires  10  to  12  minutes.  Al  per 
cent,  solution  is  specially  fitted  for  disinfecting  wounds. 

-C.  R.  A.W. 


PATENTS. 


Tinprovcmenis    in  Disinfectants.     H.    Noerdlinger,   Frank- 
fort on  the  Maine,  Germany.     Eng.  Pat.  631,  January  11, 


body  that  is  insoluble  in  water,  and  is  speciHcally  lighter 
than  the  same,  such  as  a  light  tar  oil,  and  then  pouring  the 
mixture  upon  the  surface  of  the  body  to  be  disinfected. 

—J.  C.  C. 

Improvements  in  Pre/xirin/  and  I'dckiuff  Materials  for 
formiH'i  Sohiliiius  eoHlainiuij  .\rseiiic,  anil  apjilicabli:  for 
dippiuj  Animals,  I'rescrrinj  Skins,  for  Dcstroi;inij 
Germs,  I'aritsiles,  and  Weeds,  and  for  other  Uses. 
A.  Hlackie,  Glasgow.     Eng.  Pat.  S.'jGo,  March  15,  189.3. 

FiNKLY-powdered  dry  caustic  soda  or  potash  is  intimptely 
mixed  with  finely-powdered  dry  arsenious  acid,  and  in  this 
form  is  packed  in  air-tight  vessels  for  sale.  The  mixture 
has  the  advantageous  property  of  easily  forming  a  suitable 
solution  on  the  addition  of  a  proper  quantity  of  watt-r, 
this  addition  of  water  causing  an  evolution  of  heat,  which 
aids  the  combination  of  the  arsenious  aciil  and  the  alk.ili. 

—J.  c.  c. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

Studies    on    so-called     Tree-ba'it     Papers.      J.    Wicsner, 
Sitzungsb.  der  K.  Akad.  der  Wiss.  in  Wien,  126. 

The  belief,  originating  with  the  ancients  (Pliny,  Hist.  Nat.), 
and  handed  down  by  such  writers  as  Mabillon,  Montfaucon, 
Schwarz,  and  Fischer,  in  the  existence  of  tree-bast  paper, 
has  survived  to  the  present  day.  Professor  Wicsner,  having 
at  his  disposal  a  small  fragment  cut  from  an  "  undoubted 
tree-bast  paper  manuscript"  (Charta  corticea),  as  de- 
scribed in  Nessel's  catalogue,  submitted  it  to  careful 
microscc'pical  examination,  and  found  that  it  is  unques- 
tionably a  true  papyrus.  He  has  proved,  moreover,  by 
experiments  made  with  the  bast  of  such  trees  as  the  lime, 
the  beech,  and  the  birch,  which  were  said  to  adapt  them- 
selves most  conveniently  to  the  process,  that  it  is  quite 
impossible  to  produce  from  it  an  even  surface  suitable  for 
writing  purposes. — E.  G.  P.  T. 


Derivatives  of  Lignin.     E.  Streeb.    ^Mitth.  aus  den  K.  tech. 
Versuchsanst.  zu  Berlin,  H,  1893,23. 

The  following  are  the  results   of  this   inaugural   disserta- 
tion : — 

1.  The  lignin  of  wood,  in  the  sulphite  process,  passes 
into  a  soluble  sulphonate,  which  is  contained  in  the  liquors- 
as  a  calcium  lignin  sulphonate. 

2.  The  lignin  of  wood  m  the  soda  process  is  converted 
into  lignic  acid,  which  is  present  in  the  liquors  in  the  form 
of  sodium  lignite. 

3.  Lignin  sulphonic  acid,  on  heating  with  alkalis  and 
alkaline  earths,  is  decomposed  inio  sulphurous  and  lignic 
acids,  the  latter  being  apparently  identical  with  the  lignic 
acid  of  wood-soda  liquors,  and  with  the  lignic  acid  of 
Lange.— E.  G.  P.  T. 


1893. 


The     inventor    claims    the    method    of     improving    the 
disinfecting  action  of  disinfectants  by  mixing  them  with  a 


Researches    on    the     Cellulose    Membrane.       L.    Mangin. 
Comptes  rend.  113,  1891. 

The    author    begins   by   pointing     out    that   cellulose    is 
characterised  by — • 

1.  Its  insolubility  in  ordinary  solvents. 

2.  Its  transformation  by  oxidising  agents,  first  into 
oxj-cellulose,  soluble  in  alkalis,  and  then  into  oxalic  acid. 

3.  Its  solubility  in  ammoniacal  cupric  oxide. 

4.  Its  transformation  under  the  influence  of  sulphuric 
acid  or  zinc  chloride  into  hydrocellulose  (amyloid),  which 
is  coloured  blue  by  iodine. 

Tnis  transfonuation  into  hydrocellulose  the  author 
considers  the  most  important  from  the  structural  and 
botanical  standpoints,  because  in  this  condition  its  aSinity 
for  colouring  matters  is   the  most  pronounced.      But  he 
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discards  the  action  of  sulphuric  or  phosphoric  acids  for 
this  purpose  as  too  violeut,  and  also  the  treatment  with 
zinc  chloride  as  not  euergetic  enough.  The  best  metho.l, 
according  to  him,  is  first  to  dip  the  fibre  or  tissue  in 
absolute  alcohol  and  then  to  treat  it  with  a  saturated 
alcoholic  solution  of  potassium  or  sodium  hydrate.  The 
applicaiion  of  anj-  suitable  colouring  matter  at  once 
fyroduces  the  characteristic  coloration  of  cellulose.  The 
colouring  matters  recommended  are  iodine  and  certain 
azo  dyes,  di riding  themselves  into  two  groups — (a"*  Orseilie 
BB,  Brilliant  croceine,  Xaphthol  black,  &c.,  which  dye 
-cellulose,  though  feebly,  in  au  acid,  and  sometimes  even  in 
A  neutral  bath;  and  (6)  Ihe  bei  zidine,  toluidine,  xylidine 
dyes,  such  as  Congo  red,  Heliotrop:',  Benzopurpurin,  Azu 
blue,  &c.,  which  impart  a  deep  coloration  in  an  alkaline 
Isath.  Only  those  celluloses  in  nature  \\hich  approximate 
40  the  condition  of  hydr  jcellulose  take  these  dyes  readily 
.and  without  preliminary  treatment.  O.vycellulose  is  only 
-feebly  if  at  all  coloured  by  tliem.  But  all  celluloses 
become  at  once  intensely  dved  after  treatment  with  alkalis. 

— E.  G.  P.  T. 


XX -FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Preliminary  jSolice  on  the  Arroio  Poison  of  the  Wa  Ntjika 
and   other    Tribes   of   East   Equatorial    Africa,    trith 
Special    Reference    to    the     (Jhemical     Properties    and 
Pharmacoloiiicul  Action   of  the  Wood  from  which  it   is 
prepared.     T.   Fraser  and   J.   Tillie.     Froc.   Koyal   Soc. 
June  1893,  153. 
TirE  Wa  Xyika  arrow-poison  has  been  frequently  referred 
to  by  Burton,  Cameron,  and  other  travellers.     It  is  chiefly 
■composed   of   an   extract    prepared   from    a   wood    of  the 
Acokanthera   genus,   species   unknown.      Both   wood  and 
■arrow-poison    contain    a    crystalline    active    principle    of 
glucosidal  nature.     The  crystals  apparently  have  the  com- 
position C3oH5.oO,i,   and  melt  about   184^  C.      The  lethal 
<lose  for  frogs  and  rabbits  is  from  0 -0000.3  to  0- 0000.5  grain 
per   100  grains    of  animal   weight.      The   action   upon   the 
circulatory,  muscular,  and  mrvous  systems  closely  resembles, 
if  it  be  not  identical  with,  that  of  strophanthin. — F.  W.  P. 


The  Active  Principle  of  Bryonia  Alba.  Masson.  J. 
Pharm.  Chim.  189:2,  27,  300  ;  Chem.  Kep.  1893,  17,  90. 
TuE  ordinary  methods  for  the  isolation  of  bryonin  from  the 
root  of  Bryonia  alba  do  not  permit  its  complete  separation 
from  the  resin  accompanying  it.  The  process  devised  by 
the  author  suffices  for  the  separation  of  the  bryonin  and 
tilso  for  the  recovery  of  the  resin,  to  which  he  gives  the 
name  bryoresin.  The  fresh  root  is  cut  up,  dried,  coarsely 
powdered,  and  extracted  with  3  per  cent,  hydrochloric  acid. 
The  acid  liquor  is  completely  precipitated  vith  tannin  and 
ihe  precipitate  rubbed  down  first  with  0'3  per  cent,  hydro- 
chloric acid,  then  with  water,  dried,  powdered,  and  dissolved 
in  90  per  cent,  alcohol.  The  solution  is  filtered,  and  zinc 
Kjxide  added.  The  resulting  mass  is  extracted  with  cold 
water  and  the  solution  evaporated  at  a  low  temperature,  the 
.crude  bryonin  thus  obtained  being  treated  with  au  equal 
weight  of  O-o  per  cent,  hydrochloric  acid  and  the  turbid 
solution  dialysed  until  perfectly  free  from  acid.  The 
operation  is  finished  when  a  portion  of  the  liquid  in  the 
dialyser,  after  having  been  evaporated  to  dryness,  dissolves 
clear  in  absolute  alcohol  and  leaves  no  ash  on  ignition. 
The  dialysed  liquid  is  filtered  and  evaporated,  the  residue 
^dissolved  in  as  little  absolute  alcohol  as  possible,  and  pre- 
cipitated with  an  excess  of  dry  ether.  The  precipitate  is 
washed  with  ether  and  dried  at  100°  C.  The  quantity  of 
.pure  bryonin  thus  obtained  is  10 — 12  grms.  per  kilo,  of  dried 
root  taken. 

The  residue  left  by  the  exii'action  of  the  root  with  dilute 
bydrochloric  acid  (i-.s.)   is  washed  with  water,  drieil,  and 


extracted  with  95  per  cent,  alcohol,  which  dissolves  the 
bryoresin.  The  crude  resin  is  purified  by  long  treatment 
with  dilute  acid,  melted  under  boiling  water  and  repeatedly 
shaken  up  therewith,  dried,  and  dissolved  in  dry  ether ; 
the  ethereal  solution  leaves  pure  bryoresin  on  evaporation. 

Bryonin  is  a  glucoside,  has  the  formula  CjiHjgOy,  and 
is  a  white,  amorphous,  very  bitter  substance,  soluble  in 
water  and  alcohol,  but  insoluble  in  dry  ether  and  chloroform. 
It  is  dextro-rotatorj%  and  softens  at  190^ — 195^  C.  without 
becoming  fluid,  and  begins  to  darken  acd  decompose  at 
208^  C.  It  is  precipitated  b}-  tannin  and  ammoniacal  lead 
acetate,  but  not  by  basic  lead  acetate.  On  account  of  the 
insolubility  of  its  compounds  with  alkalis  in  alcohol,  an 
alcoholic  Solution  of  bryonin  is  made  turbid  by  the  addition 
of  a  trace  of  alkali.  Pure  bryonin  dissolves  in  strong 
sulphuric  acid  with  the  formation  of  a  brown  colour,  which 
disappears  on  the  addition  of  water,  a  precipitate  being 
thrown  down.  By  boiling  with  dilute  sulphuric  acid, 
bryonin  is  decomposed,  yielding  glucose  and  a  resin,  called 
b}'  the  author  bryoyenin,  which  is  soluble  in  alcohol  aad 
insoluble  in  either.  The  simplest  formula  for  this  body  is 
^14^19^-^2  ■>  '*  '**  yellowish,  amorphous,  and  dextro-rotatory  ;  it 
softens  at  130^0.,  melts  at  210^  C,  and  decomposes  at 
250=  C. 

Bryoresin  has  a  composition  corresponding  to  the 
formula  C:j-HbsO,9.  It  is  a  red,  amorphous  substance, 
insoluble  in  water  and  soluble  in  alcohol,  ether,  chloroform, 
and  alkalis.  At  15°  C.  it  is  soft,  at  60=  C.  fluid,  and  at 
'250O  C.  it  appears  to  be  still  undeconiposed.  At  higher 
temperatures  decomposition  sets  in.  It  dissolves  in 
sulphuric  acid ;  dilute  alkalis  appear  not  to  affect  it.  On 
saturating  a  strong  solution  of  bryoresin  in  absolute  alcohol 
with  an  alkali,  and  adding  an  exctss  of  dry  ether,  a 
precipitate  of  alkaline  bryoresinate  is  formed.  This  resinate 
is  soluble  in  water,  and  gives  a  precipitate  of  lead 
bryoresinate  when  treated  with  ammoniacal  lead  acetate. 
The  alkaline  bryoresiua:es  are  brick-red  poftders,  soluble 
in  water  and  alcohol.  Bryoresin  appears  to  exist  in  this 
form  in  the  fresh  sap  of  the  plant. — 13.  B. 


Citroncllul   {Citronellone).     F.   W.   Semmler.      Bcr.  1893, 
26,  2254—2258. 

The  presence  of  citronellal  in  many  ethereal  oils  has  been 
shown  by  Schimmel  and  Co.,  Dodge  and  Kremers  (this 
Journal,  1892,  935),  and  the  author  had  expressed  the 
opinion  that  it  may  be  an  aldehvde  of  the  followins  formula  ; 
(CH:,).2.CH.CHo.Cll  =  CH.CH(CH3).CH.COH,  because 
it  yielded  isovalerianic  acid  on  oxidation (Ber.  1891,  24,209). 
Further  investigations  have  shown  that  such  isolated 
evidence  is  insufficient,  and  further  work  is  promised  to 
e  urtidate  the  right  formula.  Treated  with  silver  oxide, 
citronellal  actually  yields  citronellic  acid,  C,uIIi^Oo. 
Citronellaldehyde  belongs  to  the  group  of  olefine  camphors, 
and  is  a  ilerivative  of  the  fatty  series  therefore.  It  has 
been  isolated  from  the  oil  of  Eucalyptus  niaculatu,  car. 
citriodora. — C.  A.  K. 

Organic  Oximides ;  a  Research  on  their  Pharmacology. 
H.  W.  Pomfret.     Proc.  Roy.  Soc.  53,  398-404. 

I>'  order  to  trace  whether  any  pharmacological  type  can  he 
isolated  and  referred  to  the  presence  cf  the  atomic  group 
=  X.OH,  the  author  has  experimented  with  ethylaldoxime, 
CH3.CH  =  N.0H,  and  the  similarly  constituted  propyl- 
aldoxime,  isobutylaldoxime,  and  (Euanthaldoxiine ;  with 
acetoxiine  (CH^)^  =  C  =  X.OH  as  a  representative  of 
the  ketoximes  ;  with  benzaldoxime  anel  salicylaldoxime  as 
representatives  of  the  aromatic  bodies;  and  with  isonitroso- 
acetone,  CH3.CO.CH  =  X.OH,  as  a  representative  isoni- 
trosoketone.  The  general  conclusion  arrived  at  is  that  the 
physiological  actions  of  these  substances  recal  in  many 
respects  the  properties  of  nitrites  ;  when  oxidised  at  the 
body  temperature  decomposition  takes  place,  and  very 
soon  the  presence  of  a  nitrite  can  be  demonstrated.  This 
decomposition  appears  to  consist  essentially  in  the  separa- 
tion of  bydroxvlamine  from  an  aldehyde  or  a  ketone. 

— C.  R.  A.  W. 
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The    Decomposition    of   Chloroform   containing    Alcohol. 
I).  Brown.     Pharm.  J.  1893,  321. 

In  their  recent  paper  (this  Journal,  1893,  543 — j4  H, 
Schaclit  and  liihz  confirm  fhi-  author's  obseivatiin  that 
pure  chloroform,  under  tlie  influence  of  li<;ht  and  air,  is 
primarily  decomposed  into  clilorine  and  carbonyl  chloride  ; 
but  state  that  in  presence  of  alcnhol  these  bodies  interact 
with  the  latter,  formin;j  harmless  products.  Consequently, 
so  long  as  any  alcohol  remains  unconsumed,  only  hydro- 
chloric acid  can  be  detected  in  place  of  free  chlorine. 
Moreover,  they  attribute  the  well-known  preservative 
action  of  alcohol  on  chloroform  to  this  fact.  The  author 
takes  exception  to  these  statements  and  declares  them  to 
be  contrary  to  his  experience.  He  quotes  experiments  to 
show  that  free  chlorine  and  carbonyl  chloride  may  be 
readily  detected  in  chloroform  before  the  added  alcohol  has 
been  consumed  ;  and  further  that  such  chloroform  yields 
only  a  \evy  faint  reaction  with  silver  nitrate,  at  the  time 
when  a  very  marked  one  is  obtained  with  zinc  iodide  and 
starch.  The  author  conchides,  therefore,  that  the 
preservative  influence  of  alcohol  must  be  ascribed  to  some 
other  cause ;  and  that  it  is  folly  to  attempt  to  an-est 
decomposition  altogether  in  chloroform  by  the  excessive 
addition  of  alcohol. — H.  T.  P. 


Determination  of  Alkaloids  in  Extracts.  Leddcu- 
Hiilsebo^ch.  Pharm.  C.H.  X.F.  1893, 14,  101 ;  Chem. 
Rep.  1893,17,  C6. 

See  under  XXIII.,  page  10G7. 


The    Analijsis     of    Ethereal    Oils.       K.     Penedikt    and 
H.  Strachs.     Monatsh.  f.  Chem.  14,  270-277. 

See  under  XXIII.,  page  1066. 
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Process  for  the  Preparation  of  ludo  Compounds  of  the 
Phenol  Series  of  the  Aromatic  O.vt/carbon  Acids  and 
Pyrrol.  A.  J.  Boult,  London.  From  E.  Frohlich, 
Charlottenburg,  Germany.  Eng.  Pat.  14,982,  August  4, 
1893. 

ScurTZEXBEUCi^LK  and  Sengenwald  obtained  di-  and  tri- 
iodophenol  by  the  action  of  iodine  chloride  on  phenol  and 
para-iodophenol  respectively.  The  inventor  has  discovered 
that  by  appropriate  changes  in  the  conditions  of  experiment, 
the  body  di-iodo-phenol-iodide  is  obtained  instead  of  the 
first-named  products.  Further,  the  method  is  adapted  not 
only  to  the  preparation  of  all  possible  iodo  substitutes  of 
phenol  and  of  the  aromatic  carboxy  acids,  but  also  to  the 
conversion  of  pyrrol  and  alkylpyrrol  into  tetraiodo-pyrrol 
and  tetraiodo-alkyl  pyrrol  respectively.  In  place  of  free 
iodic  chloride,  chlor-iodo-hydrochloric  acid  is  used,  and 
with  the  phenols,  &c.  the  reactions  take  place  at  normal 
temperature,  the  great  technical  ad\antage  over  other 
processes  claimed  being  the  replacement  of  half  the  iodine 
by  the  cheaper  chlorine. — J.  C.  C. 


An  Improved  Method  of  Manufacturing  Potassium 
Salici/late  and  Salici/lic  Acid.  S.  Marasse,  Berlin, 
Germany.     Eng.  Pat.  17,002,  .September  9,  1893. 

Phenol  is  intimately  mixed  with  neutral  potassium  car- 
bonate, an  1  the  mixture  placed  in  a  closed  receptacle  and 
subjected  to  the  action  of  the  necessary  quantity  of  carbonic 
acid,  at  a  temperature  between  130"  and  160'  C.  An  excess 
of  potash  must  be  used  to  prevent  the  mixture  from  caking 
when  heated.  By  using  carbonates  of  other  alkalis  than 
potassium,  salicylic  acid  cannot  be  obtained  in  this  way. 

—J.  C.  C. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Influence  (f  the  Introduction  of  a  Sulphonic  Group  upon 
the  Pou-cr  of  a  Developer.  A.  A.  Noyfs  and  W.  K. 
Gaylord.  Technology  Quarterly,  April  1893.  6 
GO-Gl.  ^ 

PARA-.VBiinoi'iiE.Nor.  sulphonic  acid  acts  as  a  developer,  but 
much  less  energetically  than  para-amidophenol ;  a  longer  time 
is  requisite,  and  much  weaker  negativtis  are  finally  obtained, 
whfn  gelatin  dry  plates  are  treated  comparatively  with 
developing  solutions  identical,  except  that  in  one  para- 
amidophcnol  is  present,  and  in  the  other,  the  equivalent 
quantity  of  its  sulphonic  acid.  By  increasing  the  quantity 
of  sulphonic  acid  five-  or  sixfold,  fairly  good  negatives 
could  still  be  obtained.- -C.  K.  A.  ^^'. 


Electrolytic  Reduction  of  Benzene  in  Sulphuric  Acid 
Solution.  A.  A.  Xoyes  and  A.  A.  Clement.  Technoh)gy 
Quarterly,  1893,  62. 

See  under  yil.,page  1041. 
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An  Improvement  in  or  in  connection  with  Sensitised  Pho- 
tographic Coatings  and  Films.  F.  W.  Stoddart,  Bristol. 
Eng.  Pat.  23,251,  December  16,  1892. 

This  invention  consists  in  the  addition  to  the  usual  .sensitive 
photographic  coating  or  film  of  one  of  the  reducing  sub- 
stances commonly  used  in  photographic  developers,  preferably 
pyrocatechin,  hydroquinone,  or  pyrogallic  acid.  About  five 
grains  of  the  reducer  to  every  flaid  ounce  of  emulsion  is 
used,  and  is  first  dissolved  in  the  least  quantity  of  water  at 
the  temperature  of  the  emulsion  before  mixing  with  the 
latter.  The  reducer  solution  may,  however,  be  applied  to 
the  plate  after  coating.  The  plates  after  exposure  are 
developed  with  a  solution  of  sodium  carbonate  or  other 
alkali,  containing  about  5  per  cent,  of  dry  carbonate  of 
soda  or  its  equivalent  in  ether  alkali. — J.  C.  C. 


XXII.-EXPLOSIYES.  MATCHES.  Etc. 

"J'he  Determination  of  the  Relatice  Sensitii:euess  of 
Explosiue  Substances  through  '•  Explosions  by  Influence.''' 
C.  E.  Munroe.  J.  Amer.  Chem.  .*«'oc.  15,  1,  10 — 18. 
Ix  the  experiments  recorded,  the  effect  of  the  explosion  of 
the  primary  mass  was  conveyed  to  the  secondary  mass 
through  a  coutinuor.s  and  practically  homogeneous  medium, 
and  moderate  quantities  of  explosives  under  constant  con- 
ditions of  confinement  were  employed,  xhe  initial  and 
secondary  masses  being  placed  upon  wrought-iron  armour 
plates.  The  initial  mass  consisted  of  100  grms.  of  explo- 
sive, while  the  secondary  mass  varied  from  30  to  100  grms., 
it  being  evident  that  the  weight  of  the  latter  had  no  eflfect 
on  its  sensitiveness,  and  that  it  was  essential  only  to  have  a 
sufiicient  quantity  for  its  explosion  to  produce  a  visible- 
effect  on  the  iron  plate.  In  the  experiments  for  testing  the 
relative  sensitiveness  of  different  explosives  when  referred- 
to  a  common  standard  100  grms.  of  United  States  .Service 
gun-cotton  was  selected  for  the  initial  mass.  The  results 
obtained  were  as  follows,  and  were  rather  unexpected,  as  it 
was  supposed  that  the  nitro-substitution  explosives  would 
prove  much  less  sensitive  than  camphorated  explosive  gela- 
tin and  Judson  powder,  or  even  than  gun-cotton. 

Relative  Sensitiveness  to  Detonation  by  Gun-Cotton. 

CM. 

Gun-cotto'.i  10 

Explosive  geLitm  (camphorated;   20 

Judson,  R.R.P 25 

Emmeusite  (No.  259) 30 

Rackaroek 32 

Forcite.  No.  1 fii 

Kiesel.Kuhr  dynamite,  N'o.  1   (n 

Atla*,  No  1 7-t 
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A  few  experiments  were  aho  made  to  determine  the 
creitest  distance  at  which  a  unit  mass  cf  one  substance 
could  affect  tlie  explosion  of  a  secondary  mass  of  the  same 
substance. — G.  H.  K. 


Manufacture  of  Xitro-glycerin.      V.  G.  Saiiford.      Jour. 

Anal,    and     Appl.    Chem.  7,   1893,    224—229;     and  7, 

262-277. 
The  General  Arrangement  of  the  Danger  Area.  —  A 
•  perfectly  level  piece  of  ground  is  unsuitable  as  a  site  for 
the  manufacture  of  nitro-glycerol,  as  a  nnmber  of  buildings 
are  required  to  be  upon  different  levels,  in  order  to  allow  of 
the  flow  of  the  liquid  nitro-glycerol  from  one  buildinjr  to 
another  through  a  system  of  conduits.  The  buildings 
inside  the  danger  area,  or  that  portion  of  the  works  which 
is  devoted  to  the  actual  manufacture  of  explosive  material, 
are  preferably  made  of  wood,  as,  in  the  event  of  an 
explosion,  this  substance  ofiers  less  resistance  and  causes 
less  damage  than  stone  or  brickwork.  In  order  to  confine 
the  force  of  an  explosion,  it  is  also  a  good  plan  to  surround 
all  danger  buildings  and  conduits  with  mounds  of  sand  or 
earth,  which  should  be  covered  with  turf,  and  of  such  a 
height  as  to  be  higher  than  the  roof  of_  the  adjacent 
building.  The  conduits  connecting  the  various  buddings 
are  Tenerallv  made  of  wood  and  lined  with  lead,  the  space 
between  the  woodwork  and  lea.d  lining  (some  four  or  five 
inches)  being  filled  with  cinders  ;  they  should  also  he 
provided  with  covers,  which  should  be  whitewashed  in  hot 
weather  and  regularly  inspected.  Whenever  it  is  found 
that  a  portion  of  the  lead  lining  requires  repairing,  before 
.'cutting  away  the  lead  it  should  be  very  carefully  washed, 
for  several  feet  on  either  side  of  the  portion  it  is  intended 
to  remove,  with  a  solution  of  caustic  soda  or  potash  in 
dilute  methylated  spirit:  this  treatment  decomposes  the 
nitro-glycerol  with  formation  of  glycerol  and  potassium 
nitrate.'  The  mixed  acids  attack  the  lead  rather  (juickly, 
forming  sulphate  and  nitrate  of  lead,  but  chiefly  the  tormer. 
For  this  reason  gutta-percha  pipes  have  been  proposed,  but 
the  great  drawback  to  their  use  is  that  in  the  case  of  any- 
thing occurring  inside  the  pipes,  such  as  the  freezing  of  the 
nitro-glycerol  iu  winter,  it  is  far  more  difficult  to  find  it  out. 

The  buildings  which  require  to  be  connected  by  conduits 
are,  beginning  with  the  highest,  (1)  the  nitrating  house; 
(2)  the  separating  house  ;  (3)  the  filter-house ;  (4)  the 
secondary  separator ;  (;j)  the  deposit  of  washings ;  and 
(6)  the  settling  or  precipitation  house.  In  Great 
Britain  these  buildings  require  to  be  a  specified  distance 
apart,  and  a  license  must  be  obtained  for  each.  They 
should  all  're  protected  by  a  lightning  conductor,  or  covered 
with  barbed  wire,  as  suggested  by  Oliver  J.  Lodge.  In 
order  to  keep  them  as  cool  as  possible  in  summer,  they 
should  be  made  double,  and  the  intervening  space  filled  with 
■cinders  ;  the  roof  should  also  be  kept  whitewashed,  and  the 
windows  thinly  painted  over  with  white  paint.  A  thermo- 
meter should  be  suspended  in  every  house.  It  is  essential 
that  the  floors  of  all  the  buildings  should  be  washed  every 
day  before  the  workmen  leave.  If  any  nitro-glycerol  is 
spdt  on  the  floors  it  should  be  sponged  up  and  the  place 
washed  with  ah  alcoholic  solution  of  soda.  The  various 
houses  should  be  connected  with  paths  laid  with  cinders  or 
boarded  with  planks,  and  any  loose  sand  about  the  site  of 
the  works  should  be  covered  over  with  turf  to  prevent  its 
blowing  about  and  getting  into  the  buildings.  The  works 
throughout  should  be  heaied  by  steam,  brought  iri  pipes 
covered  with  kieselguhr  from  a  boiler  house  outside  the 
danger  area.  A  stove,  entirely  covered  in  with  woodwork, 
should  be  placed  in  the  corner  of  each  building,  and  as 
small  a  length  of  steam  pipes  as  possible  should  be  within 
the  building.  Fire-extinguishing  apparatus  in  proper  working 
order  should  also  be  provided.  The  work-people  inside  the 
danger  area  should  wear  sewn  leather  shoes,  and  different 
clothes,  preferably  without  pockets,  from  those  usually 
worn,  which  necessitates  the  erection  of  changing  houses, 
one  for  the  men,  and  another  for  the  girls.  Brass  nails  or 
wooden  pegs  should  be  used  in  the  construction  of  the 
buildings,  and  any  necessary  tools  should  be  made  of 
phosphor  bronze  or  brass. 


Nitration. 

The  acids  used  in  the  manufacture  of  nitro-glycerol 
should  be  as  pure  as  possible.  The  sulphuric  acid  should 
have  a  specific  gravity  of  1  "84  at  15^  C.  or  contain  97  per 
cent,  sulphuric  acid.  The  nitric  acid  should  be  as  strong  as 
possible.  Nothing  with  a  specific  gravity  less  than  l'o2 
should  ever  be  used,  and  the  oxides  of  nitrogen  should  not 
exceed  1  per  cent.  It  should  also  be  as  free  as  possible 
from  chlorine.  An  unsuccessful  attempt  has  been  made  to 
free  nitric  acid  from  the  oxides  of  nitrogen  by  blowing 
compressed  air  through  it.  E.  Liebert  clai^ns  that  the 
addition  of  ammonium  sulphate  or  nitrate  to  the  mixed 
acids  destroys  the  nitrous  acid  formed  durinir  the  process 
of  nitration,  thus,  (NH^^.^SO^  +  2HNO2  =  H^SOj  -!■  4H.,0 
+  2X3. 

The  best  proportions  in  which  to  mix  the  acids  are  three 
parts  by  weight  of  nitric  acid  to  five  of  sulphuric  acid. 
After  mixing,  the  acids  should  be  forced  up  to  the  nitrating 
house  in  the  danger  area.  They  should  be  stored  in  a 
leaden  chamber,  large  enouj^h  to  hold  sufficient  acid  for  four 
or  five  nitrations,  placed  in  a  wooden  house  six  or  seven  feet 
higher  than  the  nitrating  house.  This  house  should  also 
contain  a  smaller  lead  tank,  holding,  when  filled  up  to  a 
certain  mark,  just  enough  acid  for  one  nitration. 

The  glycerol  should  be  contained  in  a  small  cistern  pro- 
vided with  a  graduated  gauge  glass,  and  fixed  on  the  wall  of 
the  nitrating  house.  A  good  change  is  16  cwt.  of  the  mixed 
acids,  and  247  lb.  of  glycerol.  The  nitration  is  usually 
conducted  in  a  lead  vessel,  cased  in  woodwork,  four  feet 
wide  at  the  bottom  and  riither  less  at  the  top.  It  is  generally 
about  four  feet  high,  but  should  never  be  more  than  two- 
thirds  full.  The  top  of  the  tank  is  closed  in  with  a  dome  of 
lead,  in  which  is  a  small  glass  window  tlirough  which  the 
progress  of  thenitratmg  operation  maybe  watched.  A  lead 
pipe  is  fitted  to  the  top  of  the  dome  and  carries  the  acid 
fumes  up  through  the  roof.  The  interior  of  the  tank 
contains  at  least  three  concentric  spirals  of  1-inch  lead  pipe, 
through  which  water  is  made  to  flow  during  the  whole 
operation.  Another  lead  pipe  is  carried  through  the  dome 
as  far  as  the  bottom  of  the  tank,  where  it  is  bent  round  iu 
the  form  of  a  circle  and  is  pierced  with  small  holes  about 
one  inch  apart,  through  which  air  under  a  pressure  of  60  lb. 
per  square  inch  is  forced  in  order  to  keep  the  liquids  in  a  state 
of  constant  agitation.  A  2-inch  pipe  brings  the  mixed  acids 
and  a  narrow  bore  pipe  the  glycerol.  Two  thermometers 
are  inserted  into  the  tank,  one  near  the  bottom  and  the  other 
near  the  top.  A  large  earthenware  tap  (covered  with  lead) 
is  fixed  just  above  the  bottom  of  the  tank,  so  that  the  charge 
may  be  run  down  the  condu  t  to  the  next  house,  or  if 
necessary,  in  cases  of  decomposition,  be  discharged  into  a 
drowning  tank.  This  is  generally  16  feet  long,  6  feet  wide, 
and  4  feet  deep.  It  is  placed  close  outside  the  building,  is 
lined  with  cement,  and  contains  ii  large  quantity  of  water. 
It  should  only  be  used  as  a  last  resource,  as  it  is  troublesoma 
to  recover  the  uitroglycerol  from  the  bottom. 

After  a  charge  of  the  mixed  acids  has  been  introduced, 
water  is  turned  on  through  the  coils  and  sufficient  com- 
pressed air  to  stir  up  the  acid.  When  the  thermometers 
register  18"  C.  the  glycerol  is  slowly  admitted  and  the  air 
turned  on  full.  The  nitration  usually  requires  about  half 
an  hour,  but  a  little  extra  time  should  always  bs  alloxfed. 
The  temperature  should  be  kept  as  low  as  possible  and 
should  never  exceed  25°  C.  The  chief  points  to  attend  to 
during  the  nitration  are  :  (1.)  The  temperature  of  the  two 
thermometers.  (2.)  The  colour  of  the  nitrous  fames  given 
off.  (3.)  The  pressure  of  the  compressed  air.  (4.)  The 
gauge  showing  the  quantity  of  glycerol  used.  If  the  tempera- 
ture rises  too  high  the  glycerol  should  be  turned  ofl  and 
the  air  pressure  increased  until  no  more  red  fumes  are  given 
off. 

Separation. 

When  the  nitration  is  over  the  charge  is  sent  down  the 
conduit  into  the  separator.  This  is  a  leaden  tank  somewhat 
similar  to  the  nitrating  vessel,  but  provided  with  a  window 
of  thick  plate  glass,  which  enables  the  workman  to  see 
when  the  separation  is  complete.  The  lead  coils  may  be 
omitted  from  the  separator,  and  one  thermometer  dipping 
1    into  the  ui':ro-glycerol  is    sufficient.     The  separator  is  con- 


Dec.  30, 1893.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CnEMICAL  INDUSTRY. 


10 -J 


nected  by  a  conduit  with  the  filter-house  and  also  with  the 
secondary  .>;ei)aratQr  and  the  drouninp  tank,  as  the  char<:«' 
often  pets  very  danjreroiH  in  this  building.  The  seconduiy 
t^eparator  is  used  to  reeovir  a  small  <|uantitr  of  nitro- 
<jlvceri)l  from  the  S|)ent  acids.  Ik-forc  the  nitro-filyceiol 
is  run  down  to  the  Mlter-bou-e  it  is  usually  washed  three  or 
four  times  in  a  smaller  lead  tank,  with  its  own  bulk  of 
M'ater,  containing  about  three  ])()unds  of  carbonate  of  soda, 
to  neutralise  the  remaining  acid.  It  is  tlien  drawn  off  into 
india-rubber  buckets,  and  poured  down  the  conduit  to  the 
iiltei-hcuse. 

Fil'.viing  and  Washing. 

Five  or  six  charges  are  usually  washed  at  the  same  time. 
The  wasliing  tank  is  half  filled  witii  water,  and  contains  a 
•compressed  air  pipe  fo'the  purpose  of  stirring.  Four  or  five 
washings  are  generally  necessary.  The  nitro-glycerol  is 
then  run  into  the  next  tank,  the  top  of  which  is  on  a  level 
•with  the  bottom  of  the  first  one.  Across  the  top  of  the 
tank  is  stretched  a  piece  of  flannel  to  remove  dirt  and 
scum.  It  is  filtered  again  through  another  piece  of  flannel, 
:aud  is  finally  drawn  ofl  into  rubber  buckets.  At  this  stage  it 
is  taken  to  the  laboratory  and  subjected  to  the  Government 
heat  test  (.See  the  Explosives  Act,  1875,  Eissler's  Modern 
Explosives,  2G7).  If  it  does  not  pass  this  test,  it  must  be 
re-washed  until  it  does.  As  five  or  six  charges  are  often 
in  the  filter-house  at  one  time,  it  is  necessary  to  have  as 
many  tanks  arranged  in  tiers,  otherwise  one  or  two 
refractory  charges  would  stop  the  rest  of  the  plant.  The 
«hief  causes  of  the  nitro-glycerol  not  passing  the  heat  test 
3ire,  either  that  the  acids  contained  some  objectionable 
iiupurity,  or  more  frequently  the  quality  of  the  gljcerol 
used.  The  glycerol  used  should  conform  to  the  following 
tests: — 

(I.)  ^linimum  specific  gravitj-  at  1.5^  C,  i  •261. 

(2.)  Should  nitrify  well. 

(3.)  .Separation  should  be  sharp  -within  half  an  hour 
■without  the  separation  of  flocculent  matter  (due  to  fatty 
acids),  nor  should  any  flocculent  matter  be  formed  when 
the  nitro-glj'cerol  is  thrown  into  water  and  neutralised  with 
carbonate  of  soda. 

(4.)  Should  be  free  from  lime  and  chlorine,  and  contain 
only  traces  of  arsenic,  sulphuric  acid,  &c. 

(5.)  Should  not  leave  more  than  0  2o  per  cent,  inorganic 
and  organic  residue  together  when  evaporated  in  a  platinum 
dish  without  ebulHtion  (about  IGO'  C)  or  partial  decompo- 
sition. 

(6.)  Silver  test,  should  not  show  more  than  slight  reaction. 

(7.)  The  glycerol,  when  diluted  one-half,  should  give  no 
deposit  or  sepai-ation  of  fatty  acids  when  nitrogen  peroxide 
gas  is  passed  through  it. 

After  the  nitro-glycerol  has  passed  the  heat  test,  it  is 
allowed  to  stand  for  a  day  or  two  in  conical  tanks  in  order 
that  a  small  quantity  of  water  may  separate.  It  is  then  of 
a  pale  yellow  colour,  and  quite  clear,  and  should  exhibit  no 
acid  reaction. 

It  is  impossible  to  ran  the  waste  acids  away  or  recover 
them  as  long  as  nitro-glycerol  is  contained  in  it.  The 
separation  is  usually  effected  in  a  tank  similar  to  the 
nitrating  t^ank.  The  small  quantity'  of  nitro-glycerol  which 
is  obtained  is  taken  to  the  filter-house,  and  treated  with 
another  charge.  The  acid  may  then  be  treated  by  a  deni- 
tration  plant  of  some  kind.  The  secondarj'  separator 
requires  more  attention  than  any  of  the  other  houses,  on 
account  of  the  danger  of  the  decomposition  of  the  small 
quantities  of  nitro-glycerol  mixed  with  so  much  acid  and 
water  formed  during  the  process.  The  composition  of  the 
mixed  acids  after  nitration  is  as  follows  :  Sp.  gr.,  1  •  707.5  at 
15'  C.  ;  H.SO^,  67-2  per  cent.;  HNO3,  11 -05  per  cent.;  and 
water,  21^7  per  cenr.,with  as  much  as  2  per  cent,  of  nitric 
oxide  and  a  little  nitro-glycerol.  The  cause  of  explosions 
in  the  secondary  separator  is  either  the  inattention  of  the 
workmen  in  charge,  cr  the  bursting  of  one  of  the  water 
pipes,  the  water  mixing  with  the  acids  causing  a  sudden 
rise  of  temperature.  The  author  also  describes  a  nitro- 
gljcerel  plant  which  can  be  used  on  a  smaller  scale. 

—J.  S. 


Iniprnnemcnls  in  the  Process  and  Machinery  for  Produchij 
a  Thread  or  Filamint  similar  to  Silh.  F.  Lihner, 
Zurich.     Eng.  I'at.  2^.',73fi,  December  10,  1802. 

See  under  V.,  page  1024. 


Improveinints  i)i  the  Munuf'irturc  of  (iunpouder.     \\.  Kolf, 
Honn,  (iermany.     P^ng.  I'at.  22,739,  December  10,  1892. 

Tuts  invention  relates  to  simplifications  in  a  former  patent, 
Eog.  Pat.  8811,  June  7,  1890  granted  to  the  author  (this 
Journal  1891,  573),  and  consists  in  "  the  inanufactnre  of 
gunpowder  or  blasting  explosive  by  first  impregnating  a 
nitrated  carbohydrate  material  (which  may  be  treated  if 
desired,  with  a  solution  of  an  alkaline  sulphide)  with  a 
solution  of  an  alkaline  nitrate,  subsequently  drying  it,  and 
afterwards  mixing  it  with  nitro-sugar,  riitro  treacle,  or  nitro- 
glycerine, the  mass  being  then  heated  to  about  40^  to  CiiP  C. 
so  as  to  obtain  a  partially  gelatinous  mass  which  is  reduced 
to  a  completely  plastic  form  by  simply  rolling,  kneading, 
or  pressing  it,  after  which  it  can  be  moulded  into  any 
desired  shape." — W.  M. 


Improvements  in  Explosives.     A.  Kramer,  London.     Eng. 
Pat.  22,023,  December  1,  1892. 

The  inventor  proposes  making  a  cartridge  case  of  soft 
metal  (such  as  lead,  tin,  aluminium,  brass,  &c.)  to  contain 
liquid  explosives  such  as  mixtures  of  strong  nitric  acid  and 
nitro-  and  dinitrobenzene.  —  W.  M. 


PATENTS. 


Process  for  Manufactjiriny  Poicder  suitable  for  Practice, 
Ammunition,  Sporting  Cartridges,  and  similar  Pur- 
poses. O.  Imray,  London.  From  F.  C.  Glaser,  Berlin, 
Germany.     Eng.  Fat.  23,105,  December  15,  1893. 

The  object  of  this  invention  is  to  provide  means  by  which 
any  explosive  suitable  for  service  ammunition  can  be  made 
useful  if  desired  for  practice  ammunition,  small  shot 
cartridges,  and  similar  purposes,  by  maJiing  the  explosive 
more  voluminous  and  porous.  This  end  is  attained,  if  the 
explosive  material  is  nitrocellulose,  by  incorporating  it  with 
20  to  40  per  cent,  of  a  soluble  or  volatile  body,  such  as 
potassium  nitrate,  benzene,  or  paraffin  oil,  which  has  no 
decomposing  or  dissolving  effect  on  the  explosive.  The 
paste  is  then  made  into  suitable  forms  by  known  means, 
and  then  the  soluble  or  volatile  body  is  removed  by  boiling 
the  grains,  &c.  in  water  or  other  solvent,  or  by  evaporation. 
In  this  wa}'  the  gravimetric  density  and  specific  gravity  can 
be  greatly  lowered. —  W.  M. 


Improvements  in  and  relating  to  the  Manufacture  of 
Smokeless  E.vplosives.  F.  G.  Du  Pont  and  P.  S.  Du  Pont. 
Wilmington,  Del.,  U.S.A.  Eng.  Pat.  15,865,  August  22, 
1893. 
This  invention  describes  a  method  of  granulating  gun- 
cotton  by  mixing  a  solvent,  such  as  nitrobenzene,  with 
gun-cotton  held  in  suspension  in  a  fluid,  such  as  water.  On 
agitation,  the  solvent  has  a  tendency  to  seize  the  particles 
of  gun-cotton,  forming  in  the  water  a  more  or  less  coherent 
mass.  Bv  adding  the  solvent  in  proper  proportion  a  well- 
defined  granular  condition  results.  These  grains  afterwards 
undergo  a  process  of  hardening  by  rotation  in  a  barrel,  and 
removal  of  water  and  solvent  contained  in  the  grains  by  beat. 
The  violence  of  the  explosive  may  be  modified  by  varying 
the  duration  of  these  processes  or  by  dissolving  from  2i  to 
10  per  cent,  if  a  moderating  agent,  such  as  nitrated  rosin  or 
nitrated  turpentine,  in  the  solvent  before  mixing  with  the 
suspended  gun-cotton.  The  specification  is  illustrated  by 
drawings  of  the  apparatus  used  in  the  processes. — W.  M, 
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Improvements    in    and    relating   to   the   Manufacture    of  ' 
Smokeless  Explosives.    F.  G.  Du  Pont  and  P.  S.  Du  Pont,   I 
Wilniincrton,  Del.,  U.S.A.      Eng.  Pat.  15,866,  August  22, 
1893. 

Refekrixg  to  the  preceding  patent,  the  inventors  state 
that  increased  hardness  and  consolidation  of  the  grains  may 
be  obtained  by  subjecting  the  grains  to  the  action  of  a 
gentle  heat,  not  sufficient  to  cause  vaporisation  of  the 
solvent,  but  to  remove  some  of  the  -water  condensed  in  the  ■ 
grains,  the  grain  liaving  the  property  of  giving  up  its  con-  j 
tained  water  before  it  parts  with  the  solvent  used  in  its 
preparation,  and  at  a  lower  heat. — W.  M.  | 


Improvements  in  and  relating  to  the  Manufacture  of 
Smokeless  Explosives.  F.  G.  Du  Pont,  Wilmington,  Del., 
U.S.A.     Eng.  Pat.  15,867,  August  22,  1893. 

This  is  an  improvement  on  the  two  preceding  patents,  and 
consists  in  emulsifying  the  nitrobenzene  or  other  solvent 
before  adding  it  to  the  gun-cotton  suspended  in  water.  By 
this  procedure  a  more  uniform  granulation  and  a  more 
complete  precipitation  of  the  nitrocellulose  is  produced  than 
when  the  unemulsified  solvent  is  used.  A  solution  of  soap 
or  sodium  carbonate  or  pure  water  may  be  employed  for 
producing  the  emulsion  with  the  solvent. — W.  M. 


Improvements  in  the  Manufacture  of  High  E.rplosives. 
H.  H.  Lake,  London.  From  W.  Adams,  jun..  Broken 
Hill,  X.S.W.     Eng.  Pat.  16,609,  September  4,  1893. 

The  component  parts  of  this  new  explosive  are: — 

Per  Cent. 
Sulphide  of  antimony 1 

^Mercuric  oxide \ 

Tuuffstic  acid i 

Picric  iicid 1 

Sulphur  flowers };i 

Nitrate  of  potassium at 

Infusorial  earth,  or  a  like  ab.sorbent 2ft 

AVater 10 

— w.  :\i. 


XXIII.-ANALTTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

PATENTS. 

Improvements  in  Mercurial  Air  Pumps.     L.  Jeyes,  Batter- 
sea,  London.     Y.ng.  Pat.  22,214,  December  5th,  1892. 

The  improved  air-pump  is  so  constructed  that  the  mercury 
which  collects  in  the  lower  receiver  is  returned  to  the  upper 
receiver  by  an  automatic  process,  thus  rendering  the  action 
of  the  pump  continuous.  The  general  arrangement  of  the 
air-pump  is  shown  by  Fig.  1  (for  illustrations,  see  next 
page),  while  sectional  views  of  the  stop-cock  controlling 
the  air  supply  to  the  lower  reservoir  are  shown  by  Figs.  2 
and  3,  also  Fig.  4  is  a  sectional  side  elevation  of  the  tilting 
mercury  cup.  Mercury  from  the  upper  container  A  is 
allovred  to  pass  into  the  fall-tube  A-,  dropping  into  the 
pivoted  cup  B',  Fig.  4.  The  cup,  when  tilled,  loses  its 
balance  and  tilts  up,  emptying  its  contents  into  the  spiral 
down  tube  C,  thereb}-  imprisoning  and  forcing  down  air 
which  has  expanded  into  the  tube  C  from  the  vessel  D 
during  process  of  exhaustion.  The  mercury  subsequently' 
enters  the  vessel  F  and  the  bore  of  the  stop-cock  G', 
finally  falling  into  the  lower  reservoir  H.  When  the 
mercury  in  H  has  risen  far  enough  to  cover  the  wires 
.r,  X,  an  electrical  circuit  is  completed,  energising  the  electro- 
magnet L,  and  thereby  freeing  the  ratchet-wheel  J  connected 
b}-  a  train  of  wheel-work  K  to  the  stop-cock  G,  and  causing 
the  latter  to  turn  through  90^  to  open  up  communication 
with  the  outer  air  by  means  of  the  orifice  G^  and  bye-pass 
tube  G-.     Air  then  enters  the  reservoir  H   and  forces  the 


mercury  by  the  pipe  J  into  the  upper  reservoir  A  until  &> 
circuit  is  again  completed  by  the  mercury  covering  the 
v.ires  y,  y,  causing  the  stop-cock  to  again  turn  through  90' 
and  thereby  stop  the  flow  of  mercurj  into  the  vessel  A» 
Several  pumps  may  be  used  if  desired  connected  by  piping 
and  working  continuously  after  the  manner  described  above  ; 
the  preliminary  exhaustion  may  be  accomplished  by  a  jet 
pump. — E.  G.  C. 

Apparatus  for  ascertaining  the  Volume  of  a  Particular 
Gas  in  a  Gaseous  Mixture,  and  for  ascertaining  the 
Weight  of  Gases.  M.  Arndt,  Aachen,  German  v.  Eng. 
Pat.  23,876,  September  27,  1892. 

This  apparatus  is  depicted  in  the  accompanyiug  figure,  in 
which  a  is  an  airtight  casing,  b  a  balance  carrjing  & 
balanced  gas  container  c,  contracted  at  the  bottom  to  an 
open  neck  c',  and  so  situated  that  it  can  move  up  and  dowu 


without  contact  with  the  inlet  pipe  f  and  the  exhaust 
chamber  g.     The  case  is  provided  with  glass  sights. 

"  The  source  of  the  gas  supply  being  in  communicatioa 
with  inlet  (',  the  outlet  i-  is  placed  in  communication  with 
a  suction  apparatus  of  any  suitable  kind,  and  a  portion  of 
the  air  present  in  the  casing  is  drawn  off,  that  is  to  say, 
this  air  is  exhausted  to  so  much  of  a  vacuum  as  corresponds 
to  the  strength  of  the  suction  at  i-.  This  rarefaction  being 
obtained,  the  gases  to  be  dealt  with  can  only  pas'?  into  the 
apparatus  by  inlet  tube  /',  thence  passing  through  the 
tube  (j^  and  tube/  out  of  this  latter  through  perforations  2 
at  the  top  into  the  gas-container,  which  they  fill,  and  out 
of  the  same  in  the  direction  shown  by  the  arrows  to  pass 
out  of  the  apparatus  through  outlet  i-  under  the  influence 
of  suction."  The  scale  p  is  divided  either  so  as  to  indicate 
units  of  weight  by  the  distance  between  its  dividing  lines, 
or  so  that  these  distances  shall  indicate  a  particular  per- 
centage volume  of  a  certain  gas,  or  of  a  gaseous  mixture. 

"  The  fluctuations  in  the  volume  of  the  gases  taking  place 
round  fixed  tube/ by  reason  of  the  up  and  down  motion  of 
the  gas  container  c  are  kept  in  view  on  scale  .s-.  The  gas 
container  c  is  so  balanced  either  by  a  compensating  vessel  c^ 
also  open  at  the  bottom,  and  equivalent  in  its  capacity  for 
upward  driving,  in  conjunction  with  small  weights  d  or 
wholly  by  the  latter,  that  the  pointer  p  in  the  beam  moves 
to  zero  when  atmospheric  air  is  drawn  through  the  appara- 
tus." The  block  v  allows  of  the  adjustment  of  the  weights, 
and  the  aperture  w  is  for  the  occasional  admission  of  aiv 
into  the  apparatus. 

"  The  gas  container  c  being  open  at  the  bottom  so  that 
the  pressure  within  it  is  always  the  same  as  that  without. 
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Fig.  1. 


1] 


Fig.  3. 


Improvkd  Mercukial  Air  Pump. 

fluctuations  of  pressure  and  barometrical  readings  have  not        A  Convenienl  Agitator.     O.  Textor.     J.  Anal,  and  AddI 
to   be   considered   in   the   use   of  this   apparatus,  likewise  Chem.  7    279. 

fluctuations  of  temperature  do  not  affect  its  action,  because  .  ' 

the  gases  passing  slowly  through  the  apparatus  take  the      '^^^  author  describco  an  arrangement  irhich  will  be  easily 
temperature  prevaihng  in  the  small  gas  passages."  understood  by  reference  to  the  figure.     A   is   the   water- 

—  A.  G.  B.  supply  pipe  to  which  are  connected  two  Richard's    filter 

■  pumps  B  and  B.     C  is  a  |-inch  iron  pipe  leading  into  the 

.S-inch  iron  pipe  D,  in  which  the  water  and  air  separate. 
The  waste  water  flows  off  into  the  fewer  by  the  exit  E 
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Fanfl  G  ai'O  the  suctionancTblastpipes, respective!}, leading 
(o  the  laboratory.  Its  advantages  are ;  that  it  requires  no 
attention,  it  continues  to  work  uninterruptedly,  and  is  simple 


ill  construction.  The  blast  may  be  advantageously  used  to 
replace  the  shaking  machine  employed  for  facilitating  the 
precipitation  of  phosphoric  acid  as  phospho-molybdute,  &c., 
and  the  blast  of  air  from  two  pumps  is  generally  sufficient 
to  agitate  the  contents  of  eight  beakers. — J.  S. 


INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Extension  of  Lunge's  Tables  for  the  Reduction  of  Gas 
Volumes  at  Vartous  Pressures.  A.  Lwoff.  Zeits.  ang. 
Chem.  1893,  443—445. 

Tables  for  the  reduction  of  gas  volumes  to  normal  pressure 
and  temperature  have  been  calculated  by  the  author  aud 
published  by  G.  Lunge  in  his  "  Handbook  of  the  Soda 
Industry,"  the  " Chemiker  Kalendar,"  and  the  "Alkali 
Makers'  Pocketbook."  These  tables  only  extend  to  a 
pressure  of  710  mm.;  this  additional  table  extends  them 
further,  to  680  mm. — C.  K.  A.  W. 


The  Determination  of  Carbonic  Acid  in  White  Lead. 
F.  C.  A.  Meisel.  School  of  Mines  Quarterly,  14  (4), 
318—322. 

When  the  percentage  of  neutral  lead  carbonate  and  thence 
that  of  lead  hydroxide  in  white  lead  is  determined  by  the 
estimation  of  the  caibonic  anhydride  contained  by  the 
pigment,  small  errors  in  the  analysis  are  seriously  multi- 
plied when  calculated  from  COj  to  PbCOg.  The  following 
methods  of  carrying  out  the  determination  were  examined 
by  the  author  : — 

(1.)  Method  by  loss  on  ignition. 

(2.)  Method  by  loss,  using  alkalimeter. 

(3.)  Method  by  volume  of  permanent  gas  given  off  on 
ignition. 

(4.)  Method  by  evolution,  absorption,  and  weighing  the 
carbonic  anhydride. 

The  results  by  the  first  method,  which  is  very  rapid,  are 
always  high,  from  the  presence  of  impurities  in  the  white 
lead,  such  as  lead  acetate  and  organic  matter.  The 
following  formula,  derived  from  the  known  percentages  of 
Walter  and  carbonic  anhydride  in  lead  hydroxide  and  neutral 
lead  carbonate  respectively,  may  be  used  to  calculate  the 
percentage  of  each  in  white  lead  : — 


CO.; 


Let  A  =  per  cent,   of  total   loss ;  .r  =  per  cent. 
y  =  per  cent.  H2O. 

„,  13-388  A -100 

Then  .r  =     ^^g.^^     - 

and  y  =  A  —  .r. 

The  method  depending  upon  the  measurement  of  the 
volume  of  permanent  pas  given  off  on  heating  the  white 
lead  was  tried  in  its  simplest  form,  the  white  lead  being 
heated  in  a  glass  bulb  connected  with  a  graduated  tube 
coupled  to  a  movable  reservoir  of  mercury.  The  presence 
of  acetate  and  organic  matter  vitiates  this  method,  as  well 
as  that  already  described.  An  attempt  to  remedy  this  by 
the  introduction  of  oxidants,  such  as  potassium  chlorate 
and  red  lead,  was  not  successful,  as  certain  samples  of 
white  lead  still  gave  inaccurate  results.  The  author, 
therefore,  fell  back  on  the  ordinary  method  of  weighing  the 
carbonic  anhydride  given  off  on  dissolving  the  lead  in  acid, 
and  describes  a  simple  form  of  apparatus  which  he  has 
found  efficient.  A  table  of  results  by  the  various  methods 
criticised  is  appended  to  the  paper. — E.  B. 


Analysis  of  Loiv-grade  Impure    Tin  Ores.     R.  Peele,  jun. 
School  of  Mines  Quarterly,  1893, 14,  21 G. 

The  author  states  that  hitherto  there  has  been  no  direct  fire- 
assay  possible  for  low-grade  tin  ores,  as  a  crucible  charge 
with  only  a  few  per  cent,  of  tiu  will  often  give  no  button  at 
all.  For  ores  containing  from  0  •  5  up  to  1.5  per  cent,  of  tin 
in  a  siliceous  and  ferruginous  gangue,  as  also  for  pyritous 
ores  containing  from  2  to  5  per  cent,  of  tin,  he  has  adopted 
the  following  method  of  procedure  : — The  ore  is  crushed  to 
pass  through  a  GO-mesh  sieve.  From  50  to  200  grms.  are 
taken  and  washed  carefully  in  a  small  gold-pan  or  horn- 
spoon,  merely  to  float  off  the  lighter  and  finer  particles  of 
gangne  and  iron  oxide  ;  no  sand  is  to  he  washed  away.  The 
residue  is  dried,  ground  on  a  porcelain  mortar  as  fine  as 
possible,  and  then  treated  in  a  flask  with  a  mixture  of  one- 
fourth  nitric  and  three-fourths  hydrochloric  acid ;  gently 
heated,  with  frequent  stirring,  and  then  evaporated  down 
until  the  mixture  thickens  and  begins  to  show  signs  of 
sticking.  The  flask  is  then  filled  with  water  and  the  fine,, 
disintegrated  portion  of  the  ore  is  run  off  into  a  beaker. 
After  a  few  moments  for  settlement  the  muddy  water  is 
decanted  carefully,  the  residue  from  the  beaker  is  added  to 
the  residue  from  the  acids,  and  the  acid  treatment  is  repeated 
as  before.  It  may  be  a  third  and  even  a  fourth  time 
until  nothing  is  left  but  whitish  or  greyish  cassiterite  with 
nearly  pure  white  silica.  This  residue  is  washed  very 
carefully  to  separate  the  silica — preferably  in  a  conical 
wooden  batea,  until  nearly'  pure  tin  oxide  alone  is  left ;  this 
is  dried,  fused  with  potassium  cyanide  in  a  muffle  with  a  hot 
fire  for  10  to  15  minutes,  the  crucible  withdrawn,  gently 
tapped  so  as  to  settle  the  button,  and  left  to  cool.  Then  the 
crucible  is  broken,  the  slag  dissolved  out  with  water  so  as  to 
liberate  any  small  scattered  globules  of  tin,  which  are 
added  to  the  button. 

The  author  remarks  that  the  process  is  rather  long  and 
tedious,  but  it  possesses  the  advantage  of  being  applicable 
to  the  poorest  as  well  as  the  richest  ores. — -T.  H.  C. 


Cadmium  Chloride  as  an  Absorbent  of  Hydrogen  Sulphide. 

F.  L.   Crobaugh.     J.  Anal,  and  Appl.  Chem.   7,  280— 

282. 
In  the  analysis  of  steel  the  sulphur,  liberated  as  hydrogen: 
sulphide,  is  usually  passed  into  from  10  to  30  times  the 
theoretical  quantity  of  cadmium  chloride  mixed  with 
ammonia  before  the  titration  with  iodine  solution.  The 
author  has  made  a  series  of  preliminary  experiments  io, 
see  how  much  cadmium  chloride  was  actually  necessary^ 
and  was  astonished  to  find  that  on  diminishing  the  cadmium 
chloride  to  one-half  of  the  calculated  quantity  about  90  per 
cent,  of  the  hydrogen  sulphide  was  absorbed.  Experiments- 
with  ammonia  alone  ( 1  strong  ammonia  to  2  water)  then 
showed  that  about  60  per  cent,  of  the  hydrogen  sulphide- 
was  retained  in  a  form  capable  of  liberation  and  titration. 
The  author  proposes  to  investigate  tbe  subject  fully. — J.  S. 
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Jiapid  Determination  of  Phosphorus  in  Coal  and  Coke. 
¥.  L.  Crobiiu;,rh.    J.  Anal,  and  Appl.  Chum.  7,  223  —  224. 

Five  prms.  of  the  finely-powrkred  material  are  ignited, 
with  occasional  stirrinfj,  in  a  iarfje  platiiitini  crucible  inclined 
over  a  four-lube  Bunsen  burner,  until  almost  all  the  carbon 
has  burnt  away.  When  the  crucible  has  cooled  down, 
5  grms.  sodium  carbonate  and  O'.'j  grm.  potassium  nitrate 
are  mixed  with  the  ash  and  fused  for  five  minutes.  After 
the  crucible  has  cooled  it  is  placed  in  a  beaker  contaiuinp 
about  l.")0  cc.  nitric  acid  of  sp.  <rr.  !•  133,  and  jjently  heated 
until  the  melt  has  dissolved.  The  liquid  is  then  filtered, 
heated  to  9U^  C.,  and  7.'j  cc.  of  ammcnium  molybdate 
solution  added.  The  phospho-molybdate  precipitate  is 
washed  with  2  per  cent,  sulphuric  acid  and  treated  in  the 
ordinary  way.  — J.  S. 

Modification  of  the  Statinous  Chloride  Method  for  Iron 
Titrations.  K.  W.  Mahon.  Amer.  Chem.  J.  15, 
360—362. 

Tick  author  has  improved  the  stannous  chloride  method  of 
titrating  iron  by  the  introduction  of  an  indicator  containing 
i)*05  crm.  platinum  as  platinic  chloride  and  34 '0  grms. 
mercuric  chloride  per  litre.  If  this  indicator  is  added  to  a 
strongly  acid  solution  of  ferric  chloride,  at  or  near  the  boil- 
ing point,  stannous  chloride  reduces  all  the  iron  first,  and 
the  first  drops  in  excess  cause  the  formation  of  a  faint  cloud 
of  raercurous  chloride  darkened  and  rendered  instantly 
perceptible  by  finely-divided  mercury  and  platinum,  ivhich 
are  precipitated  at  the  same  time. 

The  standard  solution  of  ferric  chloride  is  advantageously 
made  of  such  strength  that  1  cc.  contains  0-01  grm.  of  iron  ; 
the  stannous  chloride  of  approximately  the  same  strength. 
In  the  frequent  standardisations  of  the  stannous  chloride, 
which  should  be  kept  out  of  contact  wiih  the  air  as  much 
as  possible,  it  is  desirable  to  employ  the  same  conditions 
of  dilution  and  acidity,  as  well  as  approximately  the  same 
quantity  of  iron  as  in  the  estimations.  A  correction,  as  in 
all  titrations  depending  on  the  production  of  a  certain  tint 
in  a  solution  of  definite  bulk,  is  to  be  made.  0  •  2  cc.  stannous 
chloride  of  the  strength  recommended  imparts  a  distinct 
tint  to  17.5— 200  cc  of  solution,  and  is  easily  remembered 
and  reproduced.  1.5  cc.  is  a  suitable  quantity  of  the  indica- 
tor to  be  used  in  each  estimation. 

The  estimation  of  iron  in  its  ores  is  performed  as 
follows  : — Weigh  1  grm.  of  ore  into  a  250  cc.  beaker  and 
digest  with  20  cc.  hydrochloric  acid  of  1-20  sp.  gr.  until 
decomposed  ;  then  add  0'3  grm.  of  potassium  chlorate  and 
digest  a  few  moments  longer.  The  watch-glass  and  the  rim 
of  the  beaker  being  washed  down  into  the  solution,  which 
should  now  occupy  about  40  cc,  it  is  filtered  and  washed 
into  a  GOO  cc.  Erlenmeyer  flask  ;  20 — 30  cc.  hydrochloric 
acid  of  the  above  strength  and  15  cc.  of  the  indicator  are 
added.  On  heating,  the  trace  of  remaining  chlorine  escapes, 
and  the  solution  is  titrated  at  incipient  boiling.  The 
residue  is  prepared  for  titration  by  fusing  with  sodium 
carbonate,  extracting  with  water  and  acid,  and  adding 
15  cc.  of  the  indicator.  The  following  test  analyses  of  an 
iron  ore  show  the  accuracy  of  the  method  : — 

Per  Cent.  Fe. 

Permangranate  method 57'30 

Bichromate  „       57'26 

Stannous  chloride  with  indicator 57  '33 

-J.  S. 

Determination  of  Carbon   m   Steel.     F.  Julian.     J.  Amer. 
Chem.  Soc.  15,  113—114. 

The  difficulties  in  the  process  may  be  overcome  by  the 
use  of  the  following  device  : — A  piece  of  stiff  platinum  gauze 
about  50  mm.  in  diameter  is  bent  into  the  form  of  a 
shallow  dish,  and  to  the  edge  is  soldered  a  thick  platinum 
wire,  which  hooks  on  to  the  edge  of  the  beaker,  suspending 
the  gauze  about  40  mm.  below.  The  saturated  solution  of 
copper-ammonium-chloride  or  copper-potassium-chloride  is 
poured  on  to  the  drillings  in  the  gauze  and  the  beaker 
allowed  to  stand  until  complete  solution  has  occurred.  It 
is  claimed  that  the  ease  of  filtration  and  washing  com- 
pensates for  the  extra  time  and  solution  required  by  this 
method.— G.  H.  E. 


Neu)  Method  for  the  Quantitative  Determination  of  Carbon 
in  Mnlliuble  Iron  and  Steel.  O.  Ptttersson  and 
A.  '^mitt.  Jernkont.  Annaler,  1802,  V.  ;  Dingl, 
Folyt.  J.  289  [1],  17—22. 
Tins  method  has  been  worked  out  in  the  laboratory  of  the 
Stockholm  I'niversity.  The  authors  believe  that  there 
are  very  few  methods  for  determining  carbon  in  iron  and 
steel  which  render  account  of  all  the  carbon  present  They 
only  cite  S:irnstr()m's  modification  of  I'llgren's  method, 
and  Taiiiiii's  method,  as  bein?  exact  and  suitable  for 
making  control  analyses.  In  the  former  method  the  metal  is 
dissolved  in  sulphuric  acid  and  chromic  acid  or  potassium 
bichromate,  and  the  evolved  gases  are  passed  over  glowing 
copper  oxide  or,  after  mixture  with  air,  through  a  red-hot 
narrow  platinum  tube,  in  order  to  oxidise  the  small 
quantity  of  carbon  existing  as  a  hydrocarbon  gas  that 
escapes  oxidation  by  the  chromic  acid,  before  tlie  final 
absorption  of  the  carbonic  acid  contained  in  the  gases; 
and  in  the  latter  method  the  metal  is  directly  burned  in  a 
stream  of  oxygen. 

The  authors  state  that  in  all  methods  by  which  the 
metal  is  dissolved  in  an  acid  with  evolution  of  hydrogen 
or  in  any  neutral  salt  or  double  salt,  as,  e.^.,  cupric  sulphate 
or  chloride,  or  ammonium-  or  potassium-cupric  chloride, 
&c.,  there  is  a  Irss  of  carbon  by  the  escape  of  hydro- 
carbon gases.  This  ho'ds  also  even  when  iodine  is  used  as 
solvent.  They  believe  therefore  that  there  is  room  for  new 
methods  giving  exact  results.  Their  new  method  consists 
in  first  dissolving  the  metal  in  fused  potassium  bisulphate 
in  the  presence  of  air.  Sulphurous  acid,  carbonic  acid,  and 
some  hydrocarbon  gases  are  evolved.  The  mixed  gases 
are  then  led  through  a  tube  filled  with  chromic  anhydride, 
which  retains  the  sulphurous  ac;id,  and  then  through  a  tube 
containing  red-hot  copper  oxide,  in  which  the  hydrocarbon 
gases  are  decomposed  and  the  carbon  converted  into 
carbonic  acid. 

About  0"  5  grm.  of  the  metal  in  the  form  oi  fine  shavings 
or  filings  are  taken,  and  to  decompose  this  quantity  about 
35 — 45  grms.  of  bisulphate  are  needed.  If  the  latter  quantity 
be  taken,  it  will  serve  for  a  second  decomposition.  The 
bisulphate  is  fused  in  the  bend  of  a  bant  glass  tube  made 
of  combustion  tubing,  and  a  stream  of  air  is  allowed  to 
bubble  through  the  fused  substance.  It  is  then  allowed  to 
cool  whilsi  air  is  being  passed  through.  The  metal  Ls  then 
added  to  it,  and  the  heat  again  applied. 

The  purified  carbonic  acid  that  is  evolved  in  the  process 
is  led  into  a  flask  containing  an  aqueous  solution  of  barium 
hydrate.  The  barium  carbonate  formed  is  subsequently 
decomposed  in  the  flask  with  hydrochloric  acid,  and  the 
carbonic  acid  evolved,  mixed  with  air,  is  drawn  into  a  gas- 
measuring  tube,  and  from  thence  into  an  Orsat's  absorption 
tube,  where  it  is  absorbed  by  potassium  hydrate  solution. 
The  contraction  is  observed  by  passing  the  residual  air  back 
into  the  gas-measuring  tube.  The  apparatus  is  so  arranged 
that  the  carbonic  acid  is  not  measured  all  at  once,  but  is 
drawn  off  at  intervals,  absorbed,  and  the  contraction 
measured.  The  evolution  flask  is  finally-  heated  to  expel 
all  the  carbon  dioxide  from  it.  The  modus  operandi  of  the 
method  is  given  in  very  great  detail  in  the  original. 

When  the  iron  or  steel  contains  graphite,  a  portion  of  this- 
remains  in  the  bisulphate  tube.  The  fusion  must  then  he 
extracted  with  hydrochloric  acid,  filtered  on  asbestos  in  a 
platinum  filtering  tube,  dried  and  weighed,  and  the  graphite 
determined  by  the  loss  of  weight  on  burning  the  graphite. 
The  authors  effect  thij  by  allowing  air  to  bubble  through 
fuming  nitric  acid  and  then  to  pass  through  the  platinum 
filter  tube,  whilst  heat  is  applied  to  the  shoulder  of  the  tube 
from  a  Bunsen  burner. — H.  S.  P. 


Determination  of  Silicon  by  Drown's  Method.     A.  P.  Ford. 
J.  Anal,  and  Appl.  Chem.  7,  277 — 278. 

Ix  a  determination  of  silicon  in  a  sample  of  steel,  the  result 
obtained  in  the  Pennsylvania  Eailroad  Company's  laboratory 
was  only  one-half  of  that  obtained  by  another  chemist  who 
worked  on  the  same  steel.  The  source  of  error  was  traced 
by  Dudley  (this  Journal,  1893,  379)"'to  the  fact  that  the 
chemist  who  had  made  the  analysis  in  his  laboratory  had 
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been  taken  away  to  attend  to  some  other  work,  when  the 
silicon  determination  had  been  evaporated  to  dryness  and 
dihited  with  hot  water,  and  consequently  instead  of  being 
filtered  immediately,  was  allowed  to  stand  in  this  condition 
for  48  hours  before  being  filtered  and  burned. 

The  author  made  duplicate  analyses  of  10  or  12  different 
samples  of  steel  and  cast  iron  by  the  same  (Drown's) 
method.  One  set  of  the  analyses  was  made  without  dela^', 
whilst  the  other  set  was  allowed  to  stand  48  hours  after 
evaporating  to  dryness  and  diluting.  The  results  which  he 
has  obtaincid  do  not  accord  with  those  of  Dudley,  for  in  no 
instance  was  the  variation  more  than  would  be  due  to  the 
error  of  manipulation. — J.  S. 


Estimation  of  Sulphur  in  Iron. 
608. 


Zeits.  ang.  Chem.  1893, 


india-rubber  cork.  The  modification  shown  in  the  figure  is 
an  improved  form,  the  caoutchouc  stopper  being  omitted  ; 
the  cutlet  tube,  a,  is  fused  into  the  glass  ;  the  tipper  part, 
I,  is  ground  into  the  lower  II,  stop])er-v.-ise,  and  the  foot,  b, 
is  weighted  with  lead. — C.  R.  A.  W. 


Rapid  Method  for  the  Eslimatioii  of  Phosphor ua  in 
Titaniferous  Iron  Ores.  C.  Baskerville.  J.  Anal,  and 
Appl.  Chem.  7,  194  — 19g. 

To  avoid  the  usual  long  and  tedious  process  for  the  deter- 
mination of  phosphorus  in  titaniferous  iron  ores,  the  author 
recommends  the  following  process.  Two  grms.  of  finely 
pulverised  ore,  which  has  been  diied  at  100^  C.  by  heating 
for  two  hours  in  an  air-bath,  are  thoroughly  mixed  with 
about  20  grms.  fusion  mixture  (10  parts  sodium  carbonate 
and  one  part  potassium  nitrate)  and  brought  to  a  quiet 
fusion  in  a  spacious  platinum  crucible.  After  heating  five 
minutes  Icnger,  the  melt  is  run  well  up  on  the  sides  of  the 
crucible,  which  is  rapidly  cooled  by  alternatelj'  dipping  and 
removing  it  from  water  in  a  beaker.  The  crucible  is  finally 
nlunged  into  the  water,  inverted,  and  let  stand  over  night. 
To  avoid  this  delay,  the  crucible  may  be  filled  with  distilled 
water,  held  over  the  beaker,  and  boiled  briskly.  This  is 
repeated  10  times,  and  the  solution,  which  now  amounts  to 
about  300  cc,  is  filtered  and  the  residue  washed  with  hot 
water  four  of  five  times.  25  cc.  ferric  chloride,  containing 
about  0"  1  grm.  metallic  iron  is  then  added.  The  solution 
is  acidified  with  hydrochloric  acid,  brought  to  boil,  and 
precipitated  with  ammonia ;  after  filtering,  the  precipitate 
is  washed  twice  with  hot  water  and  dissolved  in  40  cc. 
nitric  acid  (sp.  gr.  1'43).  25  cc.  strong  ammonia  are  then 
added,  and  the  liquid  brought  to  the  temperature  85"  C,  and 
precipitated  with  molybdate  solution.  The  precipitate  is 
well  shaken  for  one  minute,  allowed  to  stand  in  a  warm 
place  for  five  minutes,  and  then  filtered.  The  phosphorus 
in  the  phosphomolybdate  precipitate  is  then  determined 
by  titration. 

Test  experiments  showed  that  this  method  compares  fairly 
well  with  the  mol^'bdate  method  when  the  phosphoric  acid 
is  weighed  as  magnesium  pyrophosphate. — J.  S. 


BLOAt's  apparatus  for  carrying  out  the  bromine  process  of 
sulphur  estimation  in  iron  is  very  fragile,  and  the  tube  is 
apt  to  get  blocked  by  fragments  of  caoutchouc  from  the 


The     Determination    of    Sulphur    by    Eschka's   Method. 
F.  Hunieshageii.     Chem.  Zeit.  1893, 17,  454. 

The  author  refers  to  a  paper  of  his  (Chem.  Zeit.  1892, 16, 
1070;  this  Journal,  1893,  465)  on  the  determination  of 
sulphur  in  certain  samples  of  brown  coal  by  Eschka's 
method,  in  which  he  pointed  out  that  n  considerable  loss  of 
sulphur  might  take  place,  and  recommended  the  replace- 
ment of  sodium  carbonate  b}-  the  potassium  salt.  Experi- 
ments made  by  J.  O.  Hand}'  (Proc.  Engineers'  Society  of 
Western  Pennsjdvania,  17)  on  six  samples  of  ordinary  coal, 
appear  to  show,  however,  that  the  potassium  carbonate 
mixture  is  not  preferable  to  that  containing  sodium 
carbonate.  The  author  therefore  repeats  that  manj' 
ordinary"  coals  yield  the  whole  of  their  sulphur  when 
treated  according  to  Eschka's  original  prescription — 
although  loss  occasionally  occurs  with  richly  bituminous 
samples — and  that  the  use  of  potassium  carbonate  is 
especially  necessary  with  brown  coals,  the  loss  of  sulphur 
from  which  can  be  recognised  by  the  intense  blackening  of 
lead  paper  held  over  the  crucible  at  the  beginning  of  the 
operation. 

That  the  modification  is  not  needless  is  sho-;vn  by  the 
figures  yielded  by  three  samples  of  brown  coal  of  the 
following  composition  : — 


ir. 


III. 


Water i        S'50 

Volatile  matter 5f7.5 

Fixed  carbon 29'So 

Ash G'93 

Volatile  sulphur I "80 

Fixed           , 0"30 

Total            „       2-10 

Sulphur-by  Eschka's  method  l'P7 


3  iia 

4-05 

69-79 

64-03 

2a-is 

23-30 

6-13 

8-60 

219 

2-93 

0-39 

0  13 

2-5; 

305 

2-13 

2-77 

The  author  is  disposed  to  consider  that  a  high  content  of 
nitrogen  favours  loss  of  sulphur  when  EschkVs  original 
prescription  is  adopted. — E.  B. 


Rapid  Method  for  the  Technical  Analysis  of  Blast- 
Furnace  Slag.  O.  Textor.  J.  Anal,  and  Appl-  Chem. 
7,  257—262. 

The  author  shows  that  by  a  judicious  application  of  well- 
known  methods  and  operations,  five  of  the  most  important 
constituents  in  blast-furnace  slag,  viz.,  silica,  alumina,  lime, 
magnesia,  and  sulphur,  may  be  estimated  in  one  or  two 
hours. 

In  one  weighed  portion  of  the  slag  the  silica  and  alumina 
are  determined  in  the  usual  way.  As  only  a  small  quantity 
of  iron  is  contained  in  the  slag  it  is  estimated  along  with 
the  alumina ;  if  necessary,  however,  it  may  be  determined 
in  a  separate  portion  by  titration  with  permanganate. 

From  another  weighed  sample  the  iron  and  alumina  are 
precipitated  by  ammonia  and  the  filtrate  divided  into  two 
portions.  To  each  or  these  ammonium  oxalate  is  added. 
In  one  the  calcium  is  determined  by  dissolving  in  dilute 
sulphuric  acid  and  titrating  with  permanganate.  From  the 
filtrate  from  the  other  the  magnesia  is  precipitated  by  the 
addition  of  sodium  phosphate  and  ammonia,  and  weighed 
as  p3'rophosphate. 

The  sulphur  is  determined  in  a  third  weighed  sample 
(0-5  grm.)  by  adding  150  cc.  hot  water  and  some  starch 
solution.  To  this  is  added  about  15  cc.  of  an  iodine  solu- 
tion representing  O'l  per  cent,  sulphur  in  each  cc,  then 
15 — 20  cc.  strong  hydrochloric  acid.  On  stirring,  the  slag 
soon  dissolves.  The  hydrogen  sulphide  liberated  is  oxidised 
by  the  iodine  solution  which  is  then  added  to  the  end 
reaction. — J.  S. 


I 


Dec. 30. 1893]         THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


1061 


Controlling  of  Fehlinrj'a  Solution.     A.  Borntiiiger.     Zeits. 
iinp.  Chem.  1803,  GOO  -601. 

I'l  itE  sufrar  is  inverted  in  the  cold  witli  hydrochloric  £ci<l, 
and  a  standard  sohitionof  invert  suf^ar  prepared.  10  ;^rms. 
of  sugar,  10  ec.  acid  of  sp.  gr.  1-188  (or  2(»  of  sp.  gr.  1  ■  10), 
and  enough  wiiter  to  make  up  100  cc,  are  mixed  and  allowed 
to  stand  a!!  night  ;  next  day  'J.'i  ce.  are  neutralised  with 
soda  (using  a  little  litmus)  and  diluted  to  a  litre,  furnishing 
a  solution  containiug  O'.'i  grm.  invert  sugar  in  loo  cc. 

— C.  K.  A.  W. 


Detvrminalion  oj  T^itiogvii  in  y  Urates  and  Total  IS  itrogtn 
in  Mixtures  of  Nitrates  and  l\'itroge7ious  Siil>stances. 
V.  Schtnkc.     Chem.  Zeit.  180.3,  17,  077—970. 

The  author  reviews  the  numerous  metiiods  that  have  heen 
proposed  hy  the  determination  of  nitrogen  in  nitrates,  and 
especially  recommends  I'lsch's  method  (Chem.  Centr. 
1890,  2,  0-6),  which  is  carried  out  as  follows:  —  A 
<juantity  of  nitrate  ecjual  to  0*5  grm.  of  NaXQ.,,  dis- 
solved in  2'>  cc.  cf  water,  is  treated  in  a  distillation 
flask  with  4  grms.  of  iron  reduced  in  hydrogen,  and 
1"J  cc.  of  sulphuric  acid,  sp.  gr.  I '35,  and  the  contents  of 
the  flask  heated  to  boiling  for  a  short  time.  50  cc.  of 
water  and  25  cc.  of  caustic  soda  (sp.  gr.  1*3)  aie  then 
added,  the  ammonia  formed  from  the  nitrate  distilled  over 
into  sulphuric  acid  and  titrated.  The  reduction  is  complete 
in  8 — 10  minutes,  and  the  distillation  in  20  minutes.  The 
author,  examining  this  method,  finds  that  it  succeeds  when 
as  much  as  1  grm.  of  nitrate  is  taken. 

When  nitrates  and  nitrogen  in  other  forms  are  to  be 
determined,  the  process  can  be  combined  with  that  of 
Kjeldahl,  thus :  — One  or  more  grms.  of  the  substance, 
according  to  its  content  of  nitrogen,  are  placed  in  a  flask  of 
.300  cc.  capacity,  sufficient  water  added  to  form  a  paste,  and 
I — 4  grms.  of  reduced  iron  introduced,  and  5 — 10  cc.  cf 
sulphuric  acid  (sp.  gr  1'3.5)  (more  sulphuric  acid  is  needed 
for  substances  rich  in  lime).  The  reduction  takes  place  as 
already  described.  A  little  copper  oxide  and  15  cc.  of 
concentrated  sulphuric  acid,  containing  phosphoric  anhy- 
dride to  the  extent  of  2C0  grms.  PnOj  per  litre,  are  added, 
and  heating  is  continued  as  in  an  ordinary-  Kjeldahl  deter- 
mination. The  whole  operation  should  not  take  longer 
than  labour.  The  subsequent  distillation  can  be  completed 
in  halt  an  hour. 

The  following  comparative  results  were  obtained  : — 

I.  Pure  dry  XaNO^. 


Sclilosing. 


Per  cent.  X. 


16-30 


JodlVja  ir. 


16 -37 


L'lscli. 


16-45 


The  figures  are  the  mean  of  several  determinations. 
II.  Commercial  sodium  nitrate. 


I    Schlosing-tVagner. 


L'Isch. 


Per  cent.  X. 


15-05— 1.5 -£6 


The  figures  are  the  extreme  values  of  numerous  determi- 
nations. 

III.  A  mixture  of  equal  parts  of  pure  dry  XaX03  (16-47 
per  cent.  X),  ammonium  sulphate  containing  0- 1  per  cent, 
moisture  (21- 19  per  cent.  X),  and  of  driei  blood  (11-54  per 
cent.  X),  and  therefore  containing  by  calculation  16-40  per 
per  cent.  X,  gave  : — 


Jodlbaur. 


Ulsch-Kjeldahl. 


Per  cent.  X 


16 -.30 


The  figures  are  the  means  of  several  determinations 


1  \'.  A  nii.Kture  of  guaoo  and  nitre  gave : — 


Jodlbaur. 


l/'lsch-Kjeldalel. 


Per  cent.  N 


9-13 


9-23 


The  author  concludes  that  the  t.Msch-Kjcldah!  method  i.s 
of  general  utility,  and  that  it  is  not  affected  by  the  presence 
of  chlorides.  — J{.  J{. 


Eierlroli/fic  separation  of  Merniri/  from  ISismulJi.  Y..V. 
Smith  and  .J.  15.  .Moyer.  J.  Amer.  Chem.  Soc.  13  1 
28—32.  ' 

Tm:  authors  find  that  mercury  and  bismuth  when  present 
in  a  nitric  acid  solution  cannot  bo  .sepanited  electrolyticallv, 
which  is  contrary  to  the  statement  in  the  third  edition  of 
Classen's  (Quantitative  Analyse  durch  Electrolyse,  p.  147. 
This  confirms  the  experience  of  Smith  and  Salter  (this 
Journal,  1890,  808— S90)  with  regard  to  the  separation  of 
copper  and  bismuth,  and  agrees  wiih  Clas^en'sown  per.sonal 
observation  as  recorded  in  the  Herichte  (1886)  19,  325,  that 
bismuth  and  mercury  cannot  be  separated  electroiyiically  in 
an  acid  solution. — G.  H.  I!. 


Eleclroh/tic  separation  of  Copper  and  Antimony:.  Y..  Y. 
Smith  and  D.  L.  Wallace.  J.  Amer.  Chem.  Soc.  15  J, 
32—33. 

The  difficulties  coimected  with  this  separation  were  first 
noticed  by  Wrightson  (Zeit.  Anal.  Chem.  15,  297),  and 
have  been  confirmed  by  Classen  ((Quantitative  .Vnalyse 
durch  Electrolyse,  3rd  Ed.,  p.  125)  who  found  however, 
that,  provided  only  a  very  small  quantity  of  antimony  was 
present,  the  separation  could  be  effected  in  a  solution  "of  the 
double  oxalates.  Muhr  and  Smith  (J.  Anal.  Appl.  Chem. 
5,  488)  found  that  iron,  cadmium,  copper,  nickel,  and 
other  metals  could  be  completely  separated  from  ammoniacal 
tartrate  solutions.  The  authors  find  that  antimony  is  also 
deposited  (juite  readily  from  such  a  solution,  but  that  after 
it  has  been  converted  into  a  higher  oxide  by  means  of 
bromine,  and  its  solution  then  mixed  with  tartaric  acid  and 
ammonia,  deposition  no  longer  takes  place.  By  these 
means  the  separation  of  the  metals  ma}-  be  efl'ected. 

— G.  H.  R. 

Electrolytic  Separations.     E.   F.  Smith  and  J.  B.   Moyer. 
J.  Anal,  and  Appl.  Chem.  7,  252 — 257. 

The  authors  have  studied  the  electrolytic  separation  of 
metals  in  presence  of  free  nitric  acid  with  the  following 
results : — 

Mercury  from  Lead. — Satisfactory,  provided  sufficient 
nitric  acid  be  present. 

Mercury  from  Lead  and  Bismuth. — Unsatisfactory  ; 
bismuth  was  discovered  at  both  poles. 

Silver  from  Lead. — Satisfactory. 

Copper  from  Cadmium. — Satisfactory. 

Copper  from  Zinc. — Satisfactory. 

Copper  from  Zinc,  Cobalt,  and  Xickel. — Satisfactory. 

Copper  from  Iron  and  Zinc. — Satisfactory. 

Bismuth  from  Cadmium  — Satisfactory  ;  excess  of  free 
acid  not  necessary. 

Bismuth  from  Zinc. — Satisfactory. 

Bismuth  from  Nickel. — Satisfactory. 

Bismuth  from  Cobalt. — Separation  possible. 

Bismuth  from  Zinc,  Cobalt,  and  Nickel. — Unsatisfactory; 
bismuth  always  contaminated  with  cobalt  and  nickel. 

Bismuth  from  Cobalt  and  Nickel. — Unsatisfactory; 
bismuth  contained  nickel. 

Bismuth  from  Cobalt  and  Zinc. — Unsatisfactory;  cobalt 
partially  precipitated  along  with  the  bismuth. 

Subsequent  experiments  showed  that  the  separation  of 
bismuth  from  cobalt,  nickel,  and  zinc  was  possible  if 
sufiicient  nitric  acid  were  present. 

In  all  these  experiments  the  quantities  of  metal  operated 
on  were  about  a  decigram.  The  nitric  acid  (sp.  gr.  1*3) 
added   varied   between    2  and   30  cc.     The  total   dilution 
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1 70 200  cc.     The  strength  of  current  with  voltameter  and 

electrolyte  in  circuit  liberated  1-8— 0-2  cc. electrolytic  gas 
per  minute. 

While  the  separation  of  bismuth  from  the  various  metals 
mentioned  is  possible,  it  is  not  nearly  so  satisfactory  as 
when  the  metals  exist  as  sulphates  together  with  free 
sulphuric  acid  (this  Journal,  1893,  605). — J.  S. 


Quantitative  Analysis  hij  Electrolysis.     F.  Eiidorff. 
Zeits.  ang.  Chem.  1893,  4  50. 

See  under  XI.,  page  1041. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 


Detection  of  Saccharine  in  Beer.     E.Spaeth. 
Chem.  1893,  579  —  581. 


Zeits.  ang. 


Sacchakine  is  easily  detected  and  determined  quantitatively 
in  wine  by  evaporating  with  phosphoric  acid  and  sand, 
treating  with  ether  and  petroleum  ether  (b.p.  60'),  evaporat- 
ing the  extract  to  dryness,  and  adding  very  dilute  sodium 
carbonate  solution.  This  dissolves  saccharine,  giving  a 
sweet  solution  ;  the  quantity  is  determined  by  fusing  with 
sodium  carbonate  and  saltpetre,  and  weighing  as  barium 
sulphate.  This  process  does  not  answer  well  with  beer,  as 
the  bitter  principle  of  the  hop  is  dissolved  out  too,  and 
prevents  the  sweet  taste  of  the  saccharine  from  being 
perceived.  By  adding  a  little  copper  nitrate,  however,  a 
compound  is  formed  which  gives  up  no  bitter  to  the  ether- 
petroleum  ether ;  so  that  the  process  may  be  employed 
successfully.  It  is  not  necessary  to  filter  off  the  copper 
compound  :  500  cc.  of  beer  are  treated  with  a  fe\r  crystals 
of  copper  nitrate  and  evaporated  to  a  syrup ;  sand  is  added 
and  a  few  cc.'s  of  phosphoric  acid,  and  the  whole  treated 
with  ether-petroleum  ether.  0-001  per  cent,  of  saccharine 
is  readily  found  by  the  sweet  taste  of  the  sodium  carbonate 
solution. — C.  E.  A.  W. 


ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

The  Valuation  of  Commercial  Indigo.    F.  Stolba.    Casopis 

pro  priimysl  chemicky,  1892,  2,  134 ;  Chem.  Zeit.  Eep. 

1893,17,66. 
The  principle  of  the  method  adopted  by  the  author  for  the 
valuation  of  commercial  indigo  consists  in  the  preparation 
of  approximately  pure  indigotine  by  the  removal  of  organic 
and  inorganic  impurities,  and  the  determination  of  any 
mineral  matter  still  adhering  to  the  product  by  ignition. 
It  must  first  be  ascertained  that  no  foreign  colouring-matter 
not  removable  in  the  process  of  purification  is  present,  since 
should  it  be  present,  a  modification  of  the  process  would  be 
necessary. 

About  1 — 2  grms.  of  the  very  finely-powdered  sample  is 
boiled  for  10  minutes  with  20  cc.  of  hydrochloric  acid  of 
sp.  gr.  1  ■  12.  Twenty  cc.  of  distilled  water  are  then  added, 
the  mixture  boiled  for  one  hour,  an  equal  volume  of  cold 
water  added,  and  the  solution  filtered  through  a  weighed 
filter-paper  of  close  texture,  to  prevent  indigo  passing 
through.  The  residue  on  the  filter  is  washed  with 
water  until  free  from  acid  and  then  with  a  5  per  cent,  solu- 
tion of  ammonia  until  the  filtrate  is  no  longer  coloured. 
Washing  is  then  continued,  first  with  80  per  cent,  alcohol 
and  finally  with  90  per  cent,  alcohol,  after  which  the  filter- 
paper  with  its  contents  is  dried  at  the  same  temperature  as 
that  at  which  the  filter-paper  itself  was  dried  before 
weighing  (120°  C.  is  suitable).  The  filter-paper  and 
precipitate  are  then  burnt  and  the  ash  deducted  from  the 
original  weight,  giving  the  indigo. 

The  samples  of  commercial  indigo  examined  by  this 
method  varied  in  contents  of  indigotin  from  60  to  80  per 
cent.  Differences  of  1 — 2  per  cent,  from  the  figures  obtained 
hy  the  best  methods  of  estimation  were  obtained,  so  that  the 
process  is  suitable  for  technical  purposes. — B.  B. 


Contributions  to  the  Analysis  of  Liquid  Fats.     W.  Fahrion. 
Chem.  Zeit.  1893,  17,  434—436. 

The  author  considers  that,  in  oils  containing  unsatuiated 
fatty  acids,  pol^'merisation  may  play  a  considerable  part  in 
the  changes  which  the}-  undergo.  He  quotes  the  case  of 
boiled  linseed  oil,  in  the  preparation  of  which  he  considers 
atmospheric  oxidation  can  have  but  little  effect,  as  the 
operation  of  boiling  is  performed  in  deep,  covered  vessels ; 
remarking,  in  addition,  that  boiled  linseed  oil  contains  only 
a  small  quantity  of  hydroxy  acids.  In  spite  of  this  limited 
oxidation,  the  iodine  absorption  of  boiled  linseed  oil  is 
considerably  less  than  that  of  raw  linseed  oil,  and  its 
specific  gravity  is  greater.  He  further  considers  that  art 
analogous  change  occurs  in  the  production  of  polyricinoleic 
acid  and  sulphonated  polyricinoleic  acids,  present  according 
to  Juillard,  in  Turke^'-red  oil,  which  the  author  views  as 
condensation  products. 

Experiments  with  fish  oils  gave  results  analogous  to 
these.  Thus,  a  sample  of  sardine  oil  allowed  to  stand  in  a 
loosely-corked  bottle  for  one  year  became  partly  resinified, 
and  gave  the  following  numbers,  which  arc  compared  with 
those  of  the  original  oil  in  the  following  table  : — 


i  Per  Cent. 

Specific     I      Iodine  Acid        of  Hydroxy 

Gravity.     Absorption.   Number.         Fatty 

j  ■■      Acids. 

1  I  I 


Original  oil 

Oil  after  standing 

i  year. 
Oil  after  standing 

1  year. 


0-033 
0-936 
0-943 


193-2 
179-7 
163-6 


20-6 
25-3 
31-7 


0-6 
11 

4-8 


The  alteration  in  the  iodine  absorption  is  greater  thau 
can  be  accounted  for  by  the  quantity  of  hydroxy  acids 
formed  ;  the  author  attributes  the  change  to  polymerisation. 

Further  experiments  were  made  on  unsaturated  fatty 
acids  instead  of  their  glycerides.  The  former  were  pre- 
pared by  extracting  the  lead,  barium  or  calcium  salts  of  the 
liquid  fatty  acids  of  sardine  oil  with  ether,  decomposing 
the  ethereal  solution  with  sulphuric  acid,  evaporating  to- 
dryness,  and  extracting  the  residue  with  petroleum  ether, 
which  always  left  a  certain  amount  of  undissolved  hydroxy 
acids,  formed  during  the  process  of  extraction  and  purifica- 
tion. Several  samples  ot  liquid  fatty  acids  thus  prepared 
gave  the  following  analytical  figures  :  — 


Io:liTie 
Absorption. 

Acid 
Number. 

Molecular 

M''elght. 

I           

229 -i 

219-6 

198-0 

74-4 

189-4 
179-8 
174-7 
100-0 

295*7 

II 

311-5. 

Ill 

320 -e 

IV 

560 -a 

In  the  case  of  Xo.  lY.  the  calcium  salts  were  exposeJ 
for  some  time  to  the  air  and  were  afterwards  in  contact  with 
ether  for  a  long  period. 

The  effect  of  saponification  upon  polymerisation  is 
indicated  by  the  following  experiment.  An  old  sample  of 
oleic  acid  which  dissolved  clear  in  petroleum  ether  and  wa& 
therefore  free  from  the  usual  hydroxy  acids  had  an  iodine 
absorption  of  75-5  instead  of  90-0  and  an  acid  number  of 
186-7  instead  of  198-6  corresponding  to  a  molecular  weight 
of  300  instead  of  282.  This  sample  was  dissolved  three 
times  i;i  alcoholic  soda  without  warming,  and  the  oleic  acid 
separated  \>y  the  addition  of  hydrochloric  acid  by  which 
treatment  the  iodine  absorption  was  brought  to  80 -4,  and 
the  molecular  weight  to  287-3.  In  a  second  trial  in  which 
the  solution  of  oleic  acid  in  alcoholic  soda  was  taken  to 
complete  dryness,  and  the  residue  twice  dissolved  in  alcohol 
and  twice  evaporated,  the  fatty  acid  fiually  liberated  by: 
hydrochloric  acid  and  dissolved  out  with  petroleum  ether,, 
had  a  molecular  weight  of  282-8  and  an  iodine  absorption 
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of  81-7.  The  author  deduces  from  these  results  that 
Hiisiiturated  fdtty  acids  exist  unpolymerisud  in  alkaline 
solution,  but  begin  to  polymerise  on  liberation  with  a 
mineral  acid.  It  mi;;ht,  therefore,  be  anticipated  that  a 
constant  saponitieation  value  would  be  obtained  by  saponify- 
ing with  excess  of  alkali  and  titrating  back  wiiii  aci'J,  but 
this  conclusion  is  not  borne  out  by  furthi-r  experiments. 
Thus,  oleic  acid  dissolved  in  alcoholic  soda  ai;d  the  excess 
of  alkali  immediately  titrated,  had  a  saponification  number 
of  170- J,  whilst  after  ihe  alkali  had  been  allowed  to  act 
for  20  niinutt's,  the  values  "iOO'S  and  200*7,  in  place  of  the 
theoretical  figure  198*6,  were  obtained.  Still  longer  contact 
with  the  alkali,  involving  in  some  cases  evaporation  lo 
dryness  and  re-solution  in  neutral  alcohol,  gave  the  figures 
2;J6-3,  212-2,  21.J-1,  and  218-:5.  In  order  to  ascertain 
whether  these  irregularities  could  be  ascribed  to  the  alcohol, 
further  experiments  were  made  with  an  aqueous  solution  of 
alkali,  and  the  value  163  "3  obtained  by  dissolving  the  acid 
and  immediately  titrating  the  solution  ;  when  the  solution 
was  allowed  to  stand  for  a  quarter  of  an  hour  before  titration 
the  sponification  numb^T  was  191-2,  and  after  half  ail  hour, 
200' 2.  V'hen  the  oleic  acid  was  dissolved,  allowed  to 
stand  for  a  night,  and  then  heated  for  one  hour  before 
titrating,  it  gave  the  value  255 '6,  which,  ou  extending  the 
time  of  contact  to  two  days,  rose  to  346 -2.  Corresponding 
variations  in  the  sf  po.iification  number  of  sardine  oil 
(ranging  from  185-5  to  199-4)  were  observed;  the  liquid 
fatty  acids  from  the  same  oil  gave  figures  varying  from 
159 -5  to  417-2.  The  author  deduces  from  these  results 
that  the  action  of  alkali  de-polymerises  the  fatty  acids,  but 
that  other  changes  take  place,  raising  instead  of  depressing 
the  saponification  number.  These  changes  consist  in  the 
oxidation  of  fatty  acid  or  neutral  oil  with  the  production  of 
volatile  acids  of  low  molecular  weight,  needine,  therefore, 
much  alkali  for  neutralisation.  That  such  acids  can  be 
formed  by  oxidation  with  potassium  permanganate  in 
alkaline  solution  is  well-known.  The  author,  treating  oleic 
acid  and  sardine  oil  in  this  manner,  obtained  in  the  first 
case  a  mixture  of  volatile  acids  with  a  mean  molecular 
■weight  of  73,  and  in  the  second,  one  with  a  mean  molecular 
■weight  of  54.  Small  quantities  of  similar  acids  were 
isolated  from  the  product  of  lengthy  saponification  of  oleic 
acid  and  sardine  oil,  confirming  m  the  author's  opinion,  his 
hypothesis  of  the  formation  of  volatile  acids  of  low 
molecular  weight  by  oxidation. 

An  investigation  was  also  made  of  the  iodine  absorption 
of  various  oils  in  the  form  of  neutral  soaps  instead  of  as 
glycerides  or  free  fatty  acids.  For  this  purpose  0- 15 — 0-25 
grm.  of  the  oil  or  fatty  acid  was  saponified  with  alcoholic 

soda  and  the  alkaline  solution  neutralised  with  4'  HCl,  using 
phenolphthalein  as  an  indicator.  This  neutral  solution  was 
treated  with  Hiibl's  reagent  in  the  ordinary  way,  the  addition 
of  chloroform  being  omitted.  The  time  allowed  for 
absorption  was  2  hours.  The  following  figures  were 
obtained  :  — 


Ordinary 
Method. 


Oil  in  Solution 

as  Xeutral 

Soap. 


Old  samples: — 

Cottonseed  oil ^           lO-fS  I  loO-O 

Walnutoil ISS'S  •■  159-3 

Poppy  nil 125-7  i  163*7 

Linseed  oil 16C-4  ;  218*7 

Japan  fish  oil fl6*0  j  138-7 

Coioil 147-9  '  1957 

Sardine  oil 103-2  216-6 

Ciistor  oil 82-9  ,  102-9 

Oleicacid !             75*5  '    102-2— 107-0 

Liquid  fatty  acids  from  sardine  ',           22d'4!  i  240-7 
oil. 


No  explanation  of  these  variations  is  given  but  one  can 
be  readily  surmised. 

In  tlie  determiniition  of  insoluble  fatty  acids  of  oils  with 
a  high  iodine  absorption,  IFehner's  method  cannot,  according 
to  the  aiitiior,  be  recommended,  as  it  involves  heating  for 
several  hours  to  ".OO"  C,  whereby  change  by  oxidation  and 
other  agencie.*  may  occur.  The  following  alternative 
method  is  considered  preferable  : — About  3  grms.  of  the  oil 
are  saponified  with  8  per  cent,  alcoholic  soda,  the  alcohol 
evaporated,  the  soap  dis.solved  in  water,  and  transferred  to 
a  .0(10  cc.  separating  funnel.  Afler  the  solution  has  cooled 
tlioroughly,  hydrochloric  acid  is  added  in  slight  excess,  and 
the  fatty  acids  extracted  by  100  cc.  of  petroleum  ether, 
which  is  completely  volatile  at  75°  C.  The  solutions  an, 
allowed  to  separate  by  standing  overnight,  the  aqueous 
layer  run  off,  and  the  petroleum  ether  solution  poured  off 
from  the  hydroxy  fatty  acids,  which  remain  in  the  funnel 
and  are  washed  with  a  further  quantity  of  petroleum  ether, 
after  which  they  are  di^solved  in  warm  alcohol,  dried  ou  a 
briskly-boiling  water-bath,  and  weighed.  The  method  is  to 
be  recommended  even  for  oils  with  a  low  iodine  absorption, 
as  even  these  may  contain  small  quantities  of  hydroxy  fatty 
acids. 

Thus  the  author  found  in  a  sample  of  olive-oil,  several 
years  old,  1*0  and  1  *  1  per  cent,  of  hydroxy  fatty  acids  and 
94-1  and  94  3  per  cent,  of  unoxidised  fatty  acids  in  two 
consecutive  evperiments.  Should  methylalcohol  have  been 
used  for  saponification,  the  glycerin  of  the  oil  can  be  deter- 
mined in  the  aqueous  solution  by  the  Ik-nedikt-Zsigmondy 
method.  This  method  gives,  with  fish-oils,  results  which 
are  too  high,  viz.,  10-2  per  cent,  of  glycerin  for  the  oil 
when  fresh,  and  12-0  per  cent,  when  six  months  old, 
instead  of  the  calculated  value,  9*8  percent.  It  therefore 
appears  th-at  fish-oils  contain  small  quantities  of  substances 
which  yield  oxalic  acid  when  oxidised  with  potassium  per- 
manganate, the  amount  increasing  with  the  age  of  the  oil. 
This  view  is  confirmed  by  the  observation  that  the  aqueous 
extract  of  a  fish-oil  one  year  old  contained  a  substance 
which  j'ielded  oxalic  acid  when  oxidised  with  permanganate 
in  the  same  way  as  is  adopted  for  the  determination  of 
glycerin  in  oils. — B.  B. 


Anali/sis  of  Breivers'  Pilch  for  lining  Casks.  J.  Brand. 
Zeits.  ger.  Brauw.  1893,  16.  Chem.  Rep.  1893,  17^ 
91—92. 

The  presence  of  fats,  fatty  oils,  rosin  oil,  paraffin,  &c.  in 
brewers'  pitch  is  often  objectionable  from  the  fact  that  such 
bodies  communicate  a  taste  to  the  beer.  It  is  therefore 
necessary  to  examine  this  substance  analytically,  the  follow- 
ing being  the  points  of  most  importance. 

Solubility  in  alcohol. — 100  grms.  of  the  powdered 
substance  are  well  agitated  ■with  200  cc.  cf  95  per  cent, 
alcohol.  Paraffin  and  waxes  are  recognised  by  the  separa- 
tion of  a  floculent  precipitate,  while  mineral  impurities 
collect  for  the  most  part  at  the  bottom  of  the  fla«k  contain- 
ing the  solution.  The  liquid  is  filtered  through  a  tared 
filter-paper  and  the  residue  washed  on  with  alcohol.  The 
residue  is  then  extracted  with  boiling  alcohol,  and  from  this 
solution  the  paraffin  or  wax:,  separates,  on  cooling,  almost 
pure.  The  insoluble  portion,  which  is  generally  yellow  or 
brown  in  colour,  usually  consists  of  such  substances  as 
ferric  oxide  and  lead  chromate,  which  are  added  to  the 
factitious  brewers'  pitch  in  order  to  give  it  the  cloudy 
opalescent  appearance  characteristic  of  genuine  pine  rosin. 

Melting  point. — In  order  to  obtain  comparable  figures, 
the  following  method  is  used.  The  pitch  is  powdered  as 
finely  as  possible,  and  a  portion  placed  in  a  thin-^valled  tube 
for  the  melting  point  determination.  Soft  samples  may  be 
cooled  before  powdering  so  as  to  make  them  brittle.  The 
point  at  which  the  pitch  becomes  clear  and  agglomerates  is 
very  definite  and  can  be  taken  at  the  melting  point. 

Detection  of  rosin  oil.  —  o  grms.  of  pitch  are  dissolved  in 
10  cc.  of  95  per  cent,  alcohol  under  an  inverted  condenser, 
the  insoluble  matter  removed  by  filtration,  the  clear  solution 
treated  with  10  cc.  of  10  per  cent,  alcoholic  potash,  and 
acain  boiled  under  the  condenser  for  five  minutes.     The 
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liquid  is  allowed  to  cool  and  50  cc.  of  water  added.  A 
marked  milky  turbidity  is  formed  if  rosiu  oil  be  present. 
The  milkj-  liquid  is  kept  in  a  water-bath  at  30'^— 50"^  C.  for 
4 — 6  Lours  when  the  bulk  of  the  rosin  oil  separates  in  large 
drops  which  can  be  collected  and  washed  with  water.  Pure 
brewers'  pitch  examined  in  this  uiauner  gives  only  a  slight 
turbidity  and  no  oily  drops.  Colophony  and  its  mixtures 
with  fatty  oils  give  clear  solutions. 

Defectiott  of  fats  andfttt'j  oils. — An  approximate  deter- 
mination of  these  adulterants  can  be  made  by  Twitcheh's 
method  (this  Journal,  1892,  804).  Another  method,  not 
involving  any  saponification  or  esterification  of  the  fats  and 
oils  can  also  be  used.  Mixtures  of  colophony  with  fatty  oils 
give  a  clear  concentrated  solution  with  methylalcohoj,  as 
the  solution  of  the  resin  keeps  the  fat  dissolved.  On  adding 
excess  of  methyl  alcohol  however,  the  greater  part  of  the 
oil  is  precipitated.  These  facts  are  utilised  by  dissolving 
10  grms.  of  finely  powdered  brewers'  pitch  in  100  cc.  of 
methyl  alcohol,  when  the  oil  collects  at  the  bottom  of  the 
liquid  and  the  resin  remaius  in  solution. — B.  B. 


The  Analysis  of  Ethereal  Oils.  R.  Benedikt  and 
n.  Strache.  Mouatsh  f.  C'heniie,  14,  270—277  (April 
1893). 
A  QViNTiTATivK  Separation  of  the  constituents  of  an  essential 
oil  (h3-drocarbons  of  different  ranks,  phenolic  ethers,  alde- 
hydes, ketones,  camphoraceous  bodies,  and  so  on)  is  usually 
impracticable,  so  that  indirect  tests  of  puritj'  must  be  resorted 
to.  For  this  purpose  deteruiiuatious  of  the  "  free  acid 
number,"  the  "  saponification  number,"  the  "iodine  number," 
and  the  "  methyl  number"  are  useful  in  certain  eases,  the 
last  giving  the  proportion  of  methoxyl-containing  ingredient 
present.  An  analogous  value,  termed  by  the  authors  the. 
"  carbonyl  number,"  giving  the  proportion  of  aldehydic 
or  ketonic  ingredient  present,  can  be  deduced  by  determining 
the  quantity  of  hydrazone  formed  by  treating  an  alcoholic 
solution  of  a  known  quantity  of  oil  with  phenylhydrazin 
hydrochloride  and  sodium  acetate,  used  in  quantity  roughly 
proportionate  to  the  amount  present  of  the  constituent  of 
aldehydic  or  ketonic  character.  If  the  carbonyl  number  is 
above  40,  from  O'o  to  1"2  grms.  of  substance  is  taken, 
together  with  a  quantity  of  phenylhydrazine  hydrochloride 
varying   from  an  equal    weight  to    li    times  the  weight  of 


substance.     With  a  carbonyl  number  lying  between  10  and 
40,  from   1  to  2  grms.  of  substance  is  employed,  and  from 


one-half  its  weight  to  an  equal  weight  of  phenylhydrazine 
hydrochloride.  With  a  carbonyl  number  below  10,  from 
2  to  5  grms.  of  substance  and  0-5  grm.  of  phenylhydrazine 
hydrochloride  are  used.  In  each  case  a  quantity  of  sodium 
acetate  is  added  equal  to  one  and  a  half  times  the  weight  of 
phenylhydrazine  hydrochloride,  preferably  in  the  form  of  a 
10  per  cent,  solution.  The  mixture  is  warmed  on  the 
water  bath  for  a  quarter  of  an  hour  in  a  flask  holding 
about  100  cc,  and  filled  with  about  two-thirds  full  of  the 
alcoholic  fluid,  whereby  too  vigorous  ebullition  is  avoided ; 
after  cooling,  water  is  added  to  100  cc,  the  insoluble  portion 
filtered  off  through  a  dr}-  filter,  and  50  cc  of  the  filtrate 
oxidised  with  Fehling's  solution.  The  nitrogen  thereby 
evolved  is  collected  and  measured,  so  as  to  determine  the 
amount  of  unaltered  phenylhydrazine  in  the  fluid,  and  thus 
obtaiu  the  data  for  determining  the  quantity  precipitated  as 
hydrazone.  For  this  purpose  a  standard  solution  of  phenyl- 
hydrazine  may  be  conveniently  used  in  the  first  instance, 
containing  about  5  per  cent.,  the  precise  titre  being  deter- 
mined bj-  treating  a  known  volume  with  Fehling's  solution  ; 
the  salt  must  be  free  from  aniline.  The  purification  of  the 
nitrogen  is  eff"ected  by  means  of  the  arrangement  shown  in 
the  figure ;  the  longer  end  of  the  U-t^he  is  fixed  to  a 
stoppered  reservoir,  the  shorter  end  being  drawn  out  to  a 
fine  point  and  placed  inside  the  tube  containing  the 
nitrogen  to  be  purified.  About  200  cc.  of  alcohol  are  now 
allowed  to  run  down  from  the  reservoir  so  as  to  spirt 
upwards  in  a  fine  jet  into  the  nitrogen  tube;  this  absorbs 
all  benzene  vapour  present  in  the  nitrogen.  In  turn,  some 
400  cc.  of  water  are  similarly  passed  down  from  the 
reservoir  to  absorb  alcohol  vapour,  after  which  the 
measuring  tube  is  removed  to  another  vessel  containing 
water,  and  the  volume  of  the  nitrogen  read  off.  A  number 
of  direct  observations  with  nitrogen  to  which  benzene  was 
added  after  measurement,  showed  that  this  method  of 
treatment  sufficed  to  remove  all  benzene  vapour  within  the 
limits  of  reading-error. 

Duplicate  determinations  made  in  this  way  usually  do  not 
differ  more  than  at  most  one  or  two  units  in  the  value  of 
the  carbonyl  number  deduced.  The  followiqg  figures  were 
obtained  with  different  samples  of  oils  containing  large 
proportions  of  .aldehydic  or  ketonic  constituents: — 


Oil. 


C;u'T)onyl  |  Aldehyde  or  Ketone 
Number.  Present. 


Percent. 

of  Aldehyde 

\  or  Ketone. 


51'8 

Cuminol,  CioHioO 

" 
>• 

Caivol,  CjoHhO 

47-9 

45-2 
96-7 
42-0 

41-8 

89-4 

Kiimniel 

39-3 

33-6 
38-3 
61-1 

81-0 

t> 

31-5 

35-9 

Carvol 

7S-8 

Bitter  ahnond 

147-5 

BenzaklehydcCjHeO 

97-7 

,,    free  from 
hydrocyanic  acid. 
Bitter  almond,  artifi- 
cial. 

147-7 
145-3 
!>2"7 

CinnaklcbydcCgHsO 

97-8 
96-2 

77-4 

63"9 

Cassia 

!)l-3 

„ 

77-8 

79-9 

66-0 

77-9 

Gl-3 

77-3 

63-8 

93-8 

•• 

77-0 

A   number  of  other  oils    were    also   examined,  mostly 
yielding  only  small  carbonyl  numbers,  e.g.,  the  oils  of  anise, 
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angelica,  bergamotte,  citronella  (carbonyl  number  9*9 — 
\'f5),  cnbebs,  lemon,  mace,  jjeppermint  (carbonyl  number 
C'8 — Sj'C),  rue,  rosemary,  sundiilwood.  Sir.,  &<•. 

— (".  1{.  A.  \y. 


The  Determination  of  Al/cthids  in  K.rtracln.  liCilden- 
Hulsebosch.  Pimrm.  C.II.,  N.K.  1893, 14  lol.  Chem. 
Kep.  18!)3,17,  CC. 

Thk  author  recommends  the  following  apparatus  and 
process,  which  have  been  tried  for  E.rtr.  (Jliin.r  liquid.,  as 
simple  and  reliable.  1  grm.  of  the  extract  is  weighed 
exactly  into  a  beaker,  dilated  with  10  cc.  of  water,  and 
transferred  to  the  extractor  shown  in  the  figure,  being  intro- 
duced at  a.  10  cc.  of  ether  are  poured  into  the  weighed 
flask  C,  whicli  is  then  attached  to  the  extractor,  the  latter 
being  connected  with  the  condenser  15.     ('  is   gently  heated 


ana  as  soon  as  the  ether  begins  to  boil,  6  drops  of  caustic 
soda  of  sp.  gr.  1  '35  added  by  being  allowed  to  flow  down 
the  condenser,  and  then  .3  cc.  of  water  and  about  1.5  cc.  of 
of  ether,  until  the  level  of  the  ether  in  the  tube  b  rises  to 
its  upper  contracted  part.  As  th«  extraction  proceeds  the 
ether  drops  from  the  condenser  back  into  A,  and  forces  its 
way  upwards  through  the  solution  to  be  extracted,  dissolving 
out  the  alkaloid  and  flowing  over  the  bend  at  a,  back  into 
the  flask  C. 

Complete  extraction  is  effected  in  about  2  hours.  The 
alkaloid  obtained  by  evaporating  its  ethereal  solution  in  the 
flask  C  is  almost  pure  and  snow-white.  The  apparatus  is 
a  modification  of  that  of  Smetham,  and  is  made  by  W. 
Geisler,  of  Amsterdam. — B.  B. 


ANALYTICAL  AND  SCIENTIFIC  NOTES. 

Solubiliti/  of  Salts  of  the  Heavy  Metals  in  Sugar  Solution. 
J.  Stern  and  J.  Frankel.     Zeits.  ang.  Chem.  1893,  579. 

Sodium  carbonate  solution  added  to  a  lead  salt  in  presence 
of  cane-sugar  or  grape  sugar  forms  a  precipitate  insoluble  in 
excess,  whereas  if  invert  sugar  be  used  instead,  the  pre- 
cipitate first  formed  dissolves.  Copper  salts  dissolve  in  the 
cold  in  invert  sugar  solution,  cuprous  oxide  being  thrown 
down  on  boiling.  Iron,  nickel,  cobalt,  chromium,  and 
manganese  salts  behave  as  lead  with  alkaline  invert  sugar 
solution ;  silver,  mercury,  and  platinum  salts  dissolve,  but 
are  reduced  to  metals  on  boiling.  Gold  salts  are  reduced 
in  the  cold.— C.  R.  A.  W. 


A  Rule  concerning  the  Number  of  Satiirnted  Solutions 
possible  in  Si/stems  of  Double  Salts.  W.  ileyerhoffer. 
Monatsh.  J.  Chemie,  14,  165—175  (March  1893). 
In  continuation  of  his  previous  experiments,  the  author  has 
investigated  the  two  double  salts  formed  by  the  com- 
bination of  tetrethylammonium  chloride  and  cupric  chloride. 


containing  respectively  2  molecules  of  the  former  to  1  and 
to  5  molecules  of  the  latter.  From  the  results  he  formulates 
the  rule  that  if  n  ilouble  salts  can  exist  at  a  given 
tenipiTature  produced  by  the  combination  of  two  salts  with 
similar  ions,  at  lea-^t  n  +  \,  aii<l  at  most  2  n  +  1,  saturated 
stable  solutions  of  different  compositions  can  be  produced 
at  this  temperature  containing  the  components  of  these 
salts.— C.  U.  A.  W. 


Disllllatim.  Products  of  Santonin.     J.  Klein.     Her.  1893, 
26,  2506—2503. 

When  santonin  is  distilled,  a  naphthol  melting  at  97^ — 98' 
is  produced  in  much  smaller  quantity  than  the  theoretical 
amount ;  similarly,  when  oxysautogenenic  acid,  C'ljH^jCJj, 
is  distilled,  another  naphthol  melting  at  111^ — 112°  is 
produced,  apparently  identical  with  Cannizzaro's  hydro- 
methyl-naphthol.  These  two  naphthoic  are  respectively 
indicated  by  the  formula;  (C,2H,j(J)2  andCjoHi^O. 

When  oxysautogenenic  acid  is  heated  to  about  360''  it 
forms  an  anhydride,  ((."uH^Oo)"^^)  soluble  iu  chloroform  ; 
whilst  o-santogenedilactone,  (CijH,c,(>2)2.  on  distillation 
breaks  up  into  carbon  dioxide  and  a  hydrocarbon,  (C14H18).,, 
melting  at  93°.— C.  R.  A.  W. 


fitiu  35oofe£f» 


Chemikfk-K-Vlexdar,  1894.  Ein  Hulfsbuch  fiir  Chemiker, 
Physiker,  ilineralogen,  Industrielle,  Pharmaceuten, 
Hiittenmiinner.  Von     Dr.     Rudolf     Biedekmann. 

Fiinfzehnter  Jahrgang.  Mit  einer  Beilage.  Berlin:  Ver- 
lag  von  Julius  Springer,  1894.  London:  H.  Grevel  and 
Co.,  33,  King  Street,  Covent  Garden.     4s. 

Ix  form  and  dimensions  arranged  as  a  pocket-book,  and 
bound  strongly  in  cloth.  It  contains  almanack  for  1894 
inside  the  cover,  and  also  a  table  of  frequently  used  atomic 
weights  and  their  multiples. 

Additions  have  been  made  to  the  tables  of  specific  gravities 
and  solubilities;  also  in  the  chapter  on  Technological  Inves- 
tigations, a  section  is  introduced  on  the  Bacteriological 
Investigation  of  Water,  on  Milk  Testing,  as  well  as  new 
data  on  Explosives,  Textile  Fibres,  Paper,  and  Photography. 
There  is  a  Chronological  Table  of  the  principal  events  in  the 
History  of  Physical  Sciences.  A  Notebook  Calendar  with 
blank  pages  is  further  arranged  for  the  different  days  of  the 
year,  in  which  observations,  facts,  &c.,  may  be  recorded. 
Then  follows  tabulated  matter  of  Specific  Gravities,  of  Gases 
and  Liquids,  Salts,  Alcohols,  Tables  of  Solubility,  Properties 
of  Chemical  Substances,  Analysis,  Volumetric  Analysis, 
Spectrum  Analysis,  Gas  Analysis,  Physiological  Chemical 
Analysis,  Technological  Investigations  relating  to  —  I. 
Water.  II.  Assaying.  III.  Fuels.  IV.  Sulphuric  Acid. 
V.  Alkali.  VI.  Bleaching  Powder.  VII.  Nitre  and  Ex- 
plosives. VIII.  Textile  Fibres,  Paper.  IX.  Photography. 
X.  Starch  and  Sugar.  XL  Colours,  &c.  XII.  Fats  and 
Oils.  XIII.  Tanning  Materials.  XIV.  Ceramics.  XV. 
Glass.     XVI.  Mortars  and  Cements,  Mineralogy. 

Beilage  zum  CHEiiiKER-KALEXDAR,  1894.  This  is  a 
supplement  of  useful  tables  of  a  more  technological 
character  : — I.  Leading  Foreign  Money  Currencies.  II.  A 
Series  of  Mathematical  Tables.  III.  Weights  andMeasures. 
IV.  Tables  of  Heat  and  Cold  Measurements.  V.  Expan- 
sion and  Contraction.  VI.  Tension  of  Vapours.  VII. 
Barometry.  VIII.  Sound.  IX.  Light.  X.  Ehctricity. 
XL  Magnetism.  XII.  Diffusion  and  Capillarity.  XIII. 
Elasticity,  &c.     XIV.  Specific  Gravity. 
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Animal  and  Vegetable  Fixed  Oils,  Fats,  Bcttees,  and 
Waxes  :  their  Preparation  and  Properties,  and  the 
Manufacture  therefrom  of  Candles,  Soaps,  and  other 
Prouucis.  By  C.  R.  Alder  Wright,  D.Se.,  F.R.S., 
Lecturer  on  Chemistry  in  St.  Mary's  Hospital  Medical 
School,  London,  &c. '  With  144  Illustrations.  1S94. 
London  :  Chas.  Griffin  and  Co.,  Limited,  Exeter  Street, 
Strand.     28s. 

Both  the  chemistry  and  technology  of  the  above  subject 
are  represented  in  this  treatise,  the  object  of  the  author 
being  "  To  give  general  descriptions  of  the  methods  whereby 
Animal  and  Vegetable  Oils  and  Fats  are  obtained  from 
natural  sources,  of  their  leading  practical  applications  and 
uses,  and  of  their  chief  physical  and  chemical  properties 
and  reactions,  rather  than  to  enter  into  special  details,  and 
discuss  minutely  the  analytical  tests  and  processes 
applicable  in  each  separate  case  for  the  detection  of 
adulterants." 

The  book  is  strongly  bound  in  cloth,  is  of  Svo.  size,  and 
contains  524  pages  of  subject-matter,  well  illustrated  with 
144  wood  engravings,  and  terminating  with  a  copious 
Alphabetical  Index. 

The  matters  treated  of  in  the  text  are  as  follows : — General 
Composition  and  Xature  of  Oils,  Butters,  Fats,  Waxes, 
AND  Allied  Substances.  I.  Sources  and  General  ISJature 
of  Natural  and  Artificial  Oils.  II.  Alcoholiform  Saponifi- 
cation Products  of  Oils,  Fats,  Waxes,  &c.  III.  Acid 
Saponification  Products  of  Oils,  Fats,  Waxes,  &e. 

Physical  Properties  of  Oils,  Fats,  Waxes,  ~&c. 
IV.  General  Physical  Characters.  V.  Specific  Gravity 
and  Viscosity. 

Chemical  Properties  of  Oils,  Fats,  Butters,  and 
Waxes.  VI.  Proximate  Constituents  and  the  jMethods 
used  for  their  Examination  and  Determination.  Vll. 
Chemical  Reactions  of  Oils,  Fats,  &c.,  and  their  Uses  as 
Tests  of  Purity,  &c.  VIII.  Quantitative  Reactions  of  Oils. 
Processes  used  for  Extracting,  Rendering,  Refining, 
AND  Bleaching  Oils,  Fats,  &c.  Classification  and 
Uses  of  Fixed  Oils,  Fats,  Waxes,  &c.  Adulterations. 
The  Candle  Industry.     The  Soap  Industry. 


Micro-organisms  -\nd  Fermentation.  By  Alfred 
J5RGENSEN,  Director  of  the  Laboratory  for  the  Physiology 
and  Technology  of  Fermentation  at  Copenhagen.  Xew 
Edition.  Translated  from  the  re-written  and  much 
enlarged  Third  Edition  in  German,  by  Alex.  K.  Miller, 
Ph.  D.,  F.I.C.,  and  E.  A.  Lennholm,  and  revised  by  the 
Author.  With  .")6  illustrations.  1893.  London  :  F.  W. 
Lyon,  F^astcheap  Buildings,  E.C.    105.    Post  free,  10s.  6d. 

Octavo  volume  bound  in  cloth  and  containing,  besides  the 
Preface  and  Table  of  Contents,  227  pages  of  Subject-M.-itter, 
illustrated  with  56  wood  engravings,  and  concluding  with  23 
pages  of  Bibliography.  The  work  terminates  with  an 
Alphabetical  Index.  The  following  subjects  are  treated  of 
and  discussed  in  the  text: — I.  Microscopic  and  Physio- 
logical Examination.  II.  Examination  of  Air  and  Water. 
III.  Bacteria.  IV.  The  Mould  Fungi.  V.  Alcoholic 
Ferments.  VI.  Application  of  the  Results  of  Scientific 
Research  in  Practice. 


Chemisch  Technisches  Repertorium.  L'ebersichtlich 
geordnete  Mittheilungea  der  neuesten  Erfindungen, 
Fortschritte  und  Verbesseriingen  auf  dem  Gebiete  der 
Technischeu  nnd  ludustrielleu  Chemie.  Mit  Hinweis  auf 
]\Iaschinen,  Appart-.te  und  Literatur.  Herausgegebeu 
von  Dr.  Emil  Jacoeson.  1893.  Erstes  Halbjahr.  Erste 
Hiilfte.  Berlin  :  R.  Gaertuer's  Verlagsbuchhandlung. 
Hermann  Heyfelder,  Schonebergerstrasse  26,  S.W. 
London:  H.  Grevel  and  Co.,  33,  King  Street,  Covent 
Garden. 

The  first  issue  for  the  first  half  of  1893.  It  contains  176 
pages  of  subject-matter,  plentifully  illustrated  with  wood 
engravings.  In  the  text  the  following  subjects  are  treated 
of  :  — Building  Materials,  Cements,  and  Artificial  Stone. 
Colouring  Matters,  Dyeing,  and  Calico  priming.  Fats.  Oils. 
Illuminating  and   Heating  Materials.       Fermented  Liquors. 


Tanning.  Leather  and  Glue  Manufacture.  Textiles.  Glass 
and  Earthenware.  Wood  and  Horn.  India-rubber.  Cements. 
Plasters  and  Artificial  Stone.  Lakes.  Varnishes  and  Paints. 
Metals. 


Practical  Agricultural  Chemistry  for  Elementary 
Students.  Adapted  for  Use  in  Agricultural  Classes  and 
Colleges.  By  J.  Bernard  Coleman  and  Frank  T. 
Addyman,  Lecturers  on  Agricultural  Chemistry  in 
University  College,  Nottingham.  London  :  Longmans, 
Green,  and  Co.  New  York  :  15,  East  16th  Street. 
1893.     Is.  6c?. 

Small  Svo.  volume,  bound  in  cloth,  containing  83  pages  of 
text,  an  alphabetical  index,  and  illustrated  bj-  24  woodcuts. 
The  course  of  instruction  given  in  this  little  book  is  that 
followed  for  some  years  at  L'niversity  College,  Nottingham. 
The  matter  is  divided  into  the  following  sections :  — 
Section  I. — Simple  Chemical  Manipulation  and  the  Pre- 
paration of  Apparatus.  Section  II. — The  Preparation  and 
Properties  of  the  Constituents  of  Air  and  Water.  Section 
III.  —  Experiments  illustrating  the  Properties  of  Soils, 
Manures,  Feeding  Materials,  and  Dairy  Produce.  Section 
IV. — Chemical  Tests  for  the  Bodies  commonly  occurring  in 
Soils,  Manures,  and  Ashes  of  Plants.  There  is  also 
described  here  the  Qualitative  Analysis  of  these  Bodies. 
Section  V.  —  List  of  Apparatus  and  Chemicals  required  for 
performing  the  experiments  described  in  the  book,  with 
instructions  for  preparing  the  solutions. 


Crane  ^Aeport 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Customs  Tariff  of  We.stern  Australia. 

The  following  is  a  statement    of  duties  now  levied  on 
goods  imported  into  AVcstern  Australia  : — 

CNote. — n.o.e.  signifies  "  not  otherwise  enumerated.") 


Articles. 


Bate  of  Duty. 


Ale,  beer,  or  stout,  in  wood ,  Per 

I 
„    i'.i  b.ottles 


gr.ll. 


Per  lb. 


gall, 
lb. 

barrel 
lb. 


.Vrro\VTOot,  cornflour,  kc 

Beeswax '        „ 

Brandy  colouring Per 

Candles :  Per 

Cement •  Per 

I 

Cocoa  aiid  chocolate,  n.o.e '  Per 

„     ill  slabs ^       „ 

Essences,  being  spirituous  compounds j  Per  gall. 

Glue Per  lb. 

Glucose Per  cwt. 

Oil  cake Per  ton 

Per  gall. 


Oil :  fish,  vegetable,  and  tiu-pentine,  n.o.e.. . . 

„   mineral 

Plaster  of  Paris = '  Per 


cwt. 


£   x.  (I. 

0  13 

0  16 

0  0  1 

0  0  2 

0  16  0 

0  0  2 

0  2  0 

0  0  3 

0  0  1 

0  16  0 

0  0  1 

0  2  0 

0  10  0 

0  0  6 

0  0  4i 

0  2  0 
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Customs  Tariff  of  Westkhn  Australia — continued. 


Articles. 


Rate  of  Duty. 


Powdi-r  (>rnn  and  spurt iiiK) ;  I'er  lb.  0  0  4 

blasting' j        „  0  0  7 

baking '        „  0  0  A 

Salt,  n.o.f IVr  ton  10  0 

Soap,  n.o.c I'frcwt.  0  o  0 

SoJa  crystuls .,  0  2  0 

Spirits,  not  over  proof I'er  gall.  0  lt5  0 

Spirits  of  wir.p,  as  aliovc,  destroyed  in  bond            „  0  .j  0 
under  reiiulations  to  be  framed. 

Spirits,  methylated „  0  2  0 

I 

Siifrar i  I'cr  cwt.  0  4.  0 

Vinegar \  Per  gall.  0  0  C 

Whiting I  Percwt.  0  10 


The  foUowino^  pay  5  per  cent,  ad  vol. : — 

Alkalis,  of  all  kinds,  n.o.e. ;  asbestos  ;  bark  for  tanning  ; 
bluestonc ;  brewery  and  distilling  plant ;  cod  li^er  oil 
(refined)  :  d^-ers'  materials  ;  harness  oil,  leather  dressing, 
and  com[>osition  ;  inks  of  all  kinds,  n.o.e. ;  iron  sulphate; 
leather,  n.o.e. ;  metals,  n.o.e. ;  oil  (cod  in  bulk)  ;  paper, 
u.o.e.  ;  parafliii  wax  ;  pitch;  quicksilver;  resin;  salt  rock ; 
tilieep  dip  ;  shellac  ;  smelting  material,  n.o.e.  ;  soda  ash  and 
saltpetre;  sulphur;  tanning  materials ;  tar;  tin;  zinc. 

The  following  paj-  10  per  cent,  ad  vol.  :  — 
Asphalt ;  explosives,  n.o.e. ;     filters  ;    glass    in    sheets  ; 
instruments    (scientific)  ;    lead   (red   and   white) ;    paints. 


colours,    and    varnish,    n.o.e.  ;     photographic    materials ; 
tallow  ;  theriuomcter.s  ;  waterproof  material  in  the  piece. 

The  following  pay  l."<  per  cent,  ad  val.  -.  — 

Acids,  n.o.e.  ;  apothecaries'  wares,  n.o.e.  ;  artists' 
materials;  brassware,  n.o.e. ;  castor  oil  (refined)  ;  copper- 
ware,  n.o.e. ;  drugs  and  druggists*  sundries,  n.o.e. ;  earthen-, 
stone-,  and  chinaware ;  galvanised  ware,  n.oe.  ;  glassware, 
n.o.e. ;  gum,  n.oc. ;  leather  ki[>  and  sole;  matches  ;  medicines 
(patent),  n.o.e. ;  paper  (wall)  starch. 

The  following  pay  20  per  cent  nd  val.  -. — 

Aerated  and  mineral  waters ;  cordials  (not  spirituous)  ; 
eucalyptus  oil ;  fireworks  ;  lime  juice  ;  perfumes  and 
pomades  ;  saccharine  ;  sandalwood  oil ;  soap,  fancy ;  soap 
powder  and  extract ;  tinware,  n.o.e. 

The  following  are  free  of  duty  :  — 

Disinfectants  ;  glass  (coloured)  for  church  windows ; 
maiuues  ;  printing  paper  for  newspapers  and  p.isters ; 
stearine  ;  mttal  sheathing. 

UxiTED  States. 

The  Proposed  New  Tariff  JJill. 

The  Engineerinf/  ajid  Mining  Journal  of  December  £nd 
states  that  on  November  27th,  Chairman  Wilson,  of  the 
Ways  and  Means  Committee,  gave  to  the  press  the  text  of 
the  Bill  prepared  by  the  committee  for  submission  to 
Congress.  We  give  below  that  portion  of  the  sch2dules  of 
the  Bill  which  affects  the  chemical  industries.  The  com- 
parisons made  with  the  old  rates  of  the  existing  tariff  law, 
generally  known  as  the  McKinley  law,  are  from  the  New 
York  Times.  It  will  be  remembered,  of  course,  that  these 
schedules  are  those  proposed  by  the  committee,  and  have 
still  to  pass  the  ordeal  of  the  debates  in  Congress. 


Article. 


McKinley  Bill. 


Wilson  Bill. 


Rate. 


Ad  Val. 
Equivalent. 


Rate. 


E^!vS^t.j  Decrease. 


Increase. 


Boracic  acid 

Chromic  acid 

Sulphuric  acid,  not  otherwise  provided  for  , 

Tartaric  acid 

Alumina  and  alum  compoimds 

Carbonate  of  ammonia 

Muriate  of  ammonia 

Sulphate  of  ammonia 

Blue  vi  triol 

Bonechar 

Borax,  crude,  borates  of  soda  and  lime 

Borax,  refined 

Camphor,  refined '. . 

Chalk,  prepared.  Trench  and  red 

Chalk,  not  specially  provided  for 

Chloi-oform 

Coal  tar  colours  or  dyes 

Coal  tar  preparations,  not  colours  or  dyes. . , 

Cobalt  oxide 

Copperas,  or  sulpliate  of  iron 

Ether,  sulphuric 

Ether,  nitrous,  spirits  of 


•Gelatin,  glue,  and  isinglass,  not  above  7  cents 
per  pound . 


5  cents  per  lb. 

6  cents  per  lb. 
J  cent  per  lb. 

10  cents  per  lb. 

G/lOof  Icentpetlb. 

If  cents  per  lb. 

f  cent  per  lb. 

1  cent  per  lb. 

2  cents  per  lb. 
23  per  cent. 

3  cents  per  lb. 
5  cents  per  lb. 

4  cents  per  lb. 
1  cent  per  lb. 

20  per  cent. 
25  cents  per  lb. 

35  per  cent. 

20  per  cent. 
20  cents  per  lb. 
3.10of  Icent  perlb. 
40  cents  per  lb. 
25  cents  per  lb. 
li  cents  per  lb. 


Dels. 

8i)' 


cts. 
00 

37 

•S3 

•00 

■S7 

•u 

■2S 
•98 
06 
00 
00 
03 
09 
06 
00 
33 
00 
00 
41 
25 
33 


10  per  cent. 

Free 
20  per  cent. 
20  per  cent. 


27 '68 


20  per  cent. 

20  per  cent. 

25  cents  per  lb. 
20  per  cent. 
20  per  cent. 

25  cents  per  lb. 
25  per  cent. 


Dels.  cts. 
10-09 


20-00 
20  00 


20-00 


5S-.33 
20-00 
20-00 


8S-4o 


25-03 


Dols. 
6- 


21-87 


26-00 


15-00 


32-33 


2-C8 
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3IcKinley  Bill. 


Wilson  Bin. 


Articlp. 


Rate. 


Ad  Veil.      ; 
Equivalent.  \ 


Rate. 


Ad  Vol. 
Equivalent. 


Decrease. 


Increase. 


Gelatin,  Erliie,  and  isinglass,  above  7  and  not 

above  30  cents  oer  pound. 
Gelatin,  glue,  and  isioglass,  above  30  cents 

Glycerin,  crude 

Glycerin,  refined 

Iodine,  resublimed , 

Iodoform 

Magnesia,  cai'bonate  of 

Magnesia,  calcined 

Magnesia,  sulphate  of 

Morphia,  morphine,  and  salts 


Pahifs.  cnhiufs,  and  vnriiinhes  : — 
Baryta  sulphate  and  barytes,  unmanufactured 

Baryta  sulphate  and  bar^  tes,  manufactured  . 

Blues,  con.  ferrocyanidc  of  iron 

Blanc-fixe,  or  satin  white 

Black  :  bone,  ivory,  or  veg 

Chrome  j-ellow  and  comp.  of  chrome,  in  oil . . 

Ochre  and  ochrey  earths 

Ochre  and  ochrey  earths  ground  in  oil 

I'ltramarine  blue 

Varnishes,  including  Jai)an 

Spirit  varnishes 

Vermilion  red 

Wash  blue 

Whiting  and  Paris  white,  dry 

Whiting  and  Paris  white,  ground  in  oil 

Zinc,  oxide  of,  and  paint,  dry 

Zinc,  oxide  of,  and  paint,  gi'ound  in  oil 

Other  paints 

Artists'  water  colours 

Lend  prodncf.i : — 
Acetate  of  lead,  white 


Acetate  of  lead,  brown 

Litharge 

Nitrate  of  lead 

Orange  mineral 

Bed  lead 

White  lead  and  white  lead  paint . 

PafasJi  .— 
Hydriodate  iodate,  &e 


Nitrate 

Bichromate  and  chromate 

Prussiate  red 

Prussiate  yellow > 

Phosphorus 

Bicarbonate  of  soda,  saleratus 

Hydrate  of  soda , , , 

Chromate  and  bichromate  of  soda. 


23  per  cent. 
30  per  cent. 

1 1  cents  per  lb. 
■ii  cents  per  lb. 
30  cents  per  lb. 

1  del.  50  cents  per  lb. 

4  cents  per  lb. 

8  cents  per  lb. 
3, 10  of  1  cent  per  lb. 

50  cents  per  oz. 

1  dol.  12  cents  per  ton 

6  dols.  G2  cents  per  ton 

6  cents  per  lb. 

J  cent  per  lb. 

25  per  cent, 

4l  cents  per  lb. 

5  cent  per  lb. 

ll  cents  per  lb. 

•Ij  cents  per  lb. 

35  per  cent. 

1  dol.  32  c«nts  per  gall, 
and  .35  percent. 

12  cents  per  lb. 

3  cents  per  lb. 

i  cent  per  lb. 

1  cent  ptr  lb. 

Ij  cents  per  lb. 

Ij  cents  per  lb. 

25  per  cent. 

30  per  cent. 

5j  cents  per  lb. 
34  cents  per  lb. 

3  cents  per  lb. 

3  cents  per  lb. 
34  cents  per  lb. 

3  cents  per  lb. 

3  cents  per  lb. 

ro  cents  per  lb. 

1  cent  per  lb. 
3  cents  per  lb. 
10  cents  per  lb. 

5  cents  per  lb. 
20  cents  per  lb. 

1  cent  per  lb. 

1  cent  per  lb. 
3  cents  per  lb. 


Dols.  cts. 
25-00 

30-00 

31-81 

50-18 

8-57 

4-11 

52-48 

.30-91 

26-40 

45-81 

36-42 
62-91 
18-91 
51-90 
25-00 
27-89 
24-72 
13-44 
40-05 
35-00 
89-65 
24-48 
19-80 
83-83 
27  15 
25 -6S 
28-83 
25-00 
30-00 

66-41 
82-58 
92-57 
£9-56 
75 -9i 
82 -C6 
51-33 

18-41 
20-95 
39-07 
32-24 
28-07 
54-13 
57-39 
40-67 
47-85 


Dols.  cts. 

25  per  cent.    I  25-80 

25  per  cent.    [  25-00 

1  cent  per  lb.    i  18-20 

3  cents  per  lb.  33-66 

1  dol.  per  lb.    '  2-74 

3  cents  per  lb.  39-35 

7  cents  per  lb.  37-05 


50  cents  per  oz. 

3  dols.  lier  ton 
6  cents  per  lb. 

25  per  cent.  ; 

20  i)er  cent. 

i  25  per  cent.  , 

i  cent  per  lb. 

1^  cents  per  lb. 

20  per  cent. 

25  per  cent. 

1  dol.  32  cents 

plus  25  per  cent. 

20  per  cent. 

25  per  cent. 
25  per  cent. 
20  per  cent. 
.20  per  cent. 
'  25  per  cent. 

I  30  per  cent. 


30  per  cent. 
35  per  cent. 
35  per  cent. 
.30  i)er  cent. 

5  cents  per  lb. 
i  c -nt  per  lb. 

20  per  cent. 

20  per  cent. 

20  per  cent. 

25  per  cent. 
s  cent  per  lb. 
i  cent  per  lb. 

20  per  cent. 


45-81 


18-91 
25-00 

20-00 
25-00 
24-72 
11-20 
20-00 
25-00 
8:V68 
20- 00 

£5-00 
25-00 
20-00 
20-00 
25-00 

30-00 


30-00 
35-00 
35-00 
30-00 

9-23 
10-47 
20-00 


25-00 
28-69 
20*33 
20-00 


Dols.  cts. 

5-00 
13-64 
16-82 

1-37 

13-12 

3-86 


26-90 
5-00 
2-89 

2-24 
26-05 
10-00 
8-96 
4-48 

58-85 
2-15 
5-68 
8-83 


36-44 


29-56 
40-94 
47-66 
24-33 

9-21 
10 -47 
19-07 


29-12 
28-69 
20-33    I 
27-85    ! 
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Article. 


McKinley  Bill. 
Rato. 


W'ilitoii  Bill. 


Ad  y„i. 

Equivalent. 


Kate. 


Ad  Val. 
Equivalent. 


Decrease.!  Jncrcnsp. 


Snl-sod:i , 

Soda  ash 

Silicate  of  soda , 

Sulphate  of  soda 

Sulphur,  reliiied 

Sulphur,  sublimed 

Sumac 

Cream  of  tartar 

Tartars  and  lees  crystals 

Tartrate  of  soda  and  potassa  . . 


SCHEDl-LE   B.— EaKTHS.   EaRTHEN^-ARE, 

AND  Glassware. 


Brick  find  Tile:  — 
Fire  brick,  not  glazod. 


Tire  brick,  glazed 

Tiles  and  brick  other  than  fire,  not  glazed. 

Tiles  and  brick  other  t'.ian  fire,  glazed 

Roman  cement,  &c.,  in  barrels 

Roman  cement,  &c.,  in  bulk 

All  other  cement 

Lime 

Plaster  of  Paris,  ground 

Plaster  of  Paris,  calcined 


C'liys,  unmanufactured,  not  otherwise  provided 

for. 
Clays,  wrought 

China  clay,  kaolin 

Gas  retorts 

Chemical  glassware 


Schedule  C— Metals  and  Maxu- 
factcres  of. 

Iron  and  flfeel  :— 
Chromate  of  iron 


All  other  iron  ore 

Iron  in  piirs,  kentlsdge,  spiegeleisen,  ferro- 

manganese. 
Ferro  silicon 

Scrap  iron  and  scrap  steel 

A  luminium,  crude  and  alloys , . . . 

Antimony 

Argentine,  or  German  silver,  unmanufactured. 

Brass,  in  bars,  pigs,  or  clippings 

Bronze  powder 

Bronze  or  Dutch  metal I 

Copper  ore  . .  ■. 

Old  copper,  clippings,  &c j 

Regulus  of  copper  and  copper  cement 

Copper  plates,  bars,  ingots,  unmanufactured. . . 

Copper  rolled  plates,  sheets,  rods,  and  copper 
bottoms. 


Dols.  cts.     I 

}  cent  per  lb.  24-84  J  cent  per  lb. 

}  cent  per  lb.  '         lS-73  }  cent  per  lb. 

1  cent  per  11).  40'2s  i  cent  per  lli. 

1  dol.  25  cents  per  ton  '  5"()l 

8  dols.  per  ton  . .  . .  20  per  cent. 

10  dols.  per  ton  2715  20  per  cent. 

4, 10  cent  per  lb.  l:f  liJ  10  per  cent. 

C  cents  per  lb.  IS'59  2.^  par  cent. 

4  cents  per  lb.  2(;'50  25  per  cent. 

3  cents  per  lb.  17'35  10  per  cent. 


1  dol.  25  cents  per  ton  29'SS  20  per  cent. 

40  per  cent.  45-00  .30  per  cent. 

25  per  cent.  25-00  25  per  cent. 

45  per  cent.  45-00  40  per  cent. 

8  cents  per  cwt.  21  -'J9  8  cents  per  cwt 

7  cents  per  cwt.            . .  '. .  7  cents  per  cwt 

•20  pel- cent.  20-00  10  per  cent. 

6  cents  per  cwt.'  20-31  10  per  cent. 

Idol,  per  ton  7-St  10  per  cent. 

1  dol.  75  cents  per  ton  '24-75  15  per  cent. 

I  dol.  50  cents  per  ton  2i-43 

3  dols.  per  ton  26-43  2  dols.  per  ton 

3  dels,  per  ton          !  39-53  2  dols.  per  ton 

3  dols.  each           j  21-02  20porce.t. 

45  per  cent.           '  45- JO           


15  per  cent.  15-0) 

75  cents  per  ton  .30-40 

3  10  cent  per  lb.  30-48 

3 '10  cent  per  lb.        1  3r51 

3  10  cent  per  lb.        '  47-83 

15  cents  per  lb.  -JO" 00 

i  cent  per  lb. 

25  percent.  25-00 

li  cents,  per  lb.  15-4-> 

12  cents  per  lb.  serll 

8  cents  per  package  104-48 

^  cent  per  lb.  6  17 

1  cent  per  lb.  13-68  ..        .. 

1  cent  per  lb.  10-62 
li  cents  per  lb.             . ,  . .  30  per  cent, 

35  per  e^Et.  35-00  20  per  cent. 


2 J- 5  per  cent. 

22-5  pn-ecnt. 

13  per  cent. 


10  per  cent. 
30  per  cent. 


Dols.  cU 
12-42 


•20- U 

20 
20-00 
10-00 
25-00 
23  00 
10-00 


Dols.  cts. 
12-4-2 


1000 
.30-00 


30-00 
20-00 


7-15 
9-lC 
23 -iO 
1-50 
7-35 


20-00  9-8S  ; 

3000  15-00  I 

25-00  ; 

40-00  '        5-00  i 

21-99  ..  I 

10-00  10-00 

10  00  19-54  , 

IcOO  9-75  ' 

17-62  I        8-81  • 

26-40  13-19  j 

20-00  I        1'02  ! 


22-50  '  12-01 
22-5')  '  25-39 
15  00        I        5-00 


0-43     : 

611     ! 


15-00 
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McKinley  Bill. 


Wilson  Bill. 


Article. 


Rate. 


Ad  raJ. 
Equivalent. 


l^-'t'^-  Equivlknt.    I'^crease.  Increase. 


Lead : — 
Ore  and  dross 

Lead,  in  pigs  and  refuse 

Lead,  in  sheets,  pipes,  shots,  &c 

Metallic  mineral  suljstances,  evade  and  nn- 
wrought  metals. 
Mica 

Nickel : — 
Nickel  oxide  and  alloy 

Pens,  except  gold 

Penholder  tips  and  gold  pens 

Pins,  including  hair  and  hat  pins 

Quicksilver 

Tin,  black  oside  of,  bar  and  block  tin 

Ci'ironometers,  box  or  ships' 

"Watches,  cases,  movements,  and  glasses 

Zinc,  in  blocks  or  pigs 

Zinc,  in  sheets 

Zinc,  old  and  worn,  for  remanufacture 

Miscellaneous  artisles  of  iron,  steel,  lead,  copper, 
nickel,  ic,  not  specially  enumerated. 

ScHEDUiE  ^I.— Pulp,  Papebs,  and 
Books. 

Tulp  .— 
Mechanically  ground 

Chemical  wood  pulp,  unbleached 

Chemical  ^yood  pulp,  bleached 

Sheathing  paper 

Printing  paper,  for  books  and  newspapers 

Printing  paper,  sized  or  glued 

Schedule  N.— Suxdeies. 
Coal  .— 
Bituminous  and  shale 

Slack  or  culm 

Coke 

Fulminates 

Gunpowder  and  Explosives  : — 
Valued  at  20  cents  or  less  per  lb 

Valued  at  more  than  20  cents 

Band  or  belting  leather 

Alabaster,  amber,  coral,  catgut,  jet,  spar 


\\  cents  per  lb. 

2  cents  per  lb. 

2  J  cents  per  lb. 

20  per  cent. 

35  per  cent. 

10  cents  per  lb. 
12  cents  per  gross 

30  per  cent. 

30  per  cent. 
10  cents  per  lb. 
4  cents  per  lb. 

10  percent. 

25  per  cent. 
If, cents  per  lb. 
2^  cents  per  lb. 
li  cents  per  lb. 

45  per  cent. 


2  dols.  30  ce.Us  per  ton. 

»>  dols.  per  ton. 

7  dols.  i)er  ton 

10  per  cent. 

15  per  cent. 

20  per  cent. 

75  cents  jxr  ton 
30  c-cnts  per  ton 

2')  per  cont. 

30  per  cent. 

5  cents  per  lb. 
8  («nts  per  lb. 

10  per  cent. 

23  per  cent. 


Dols.  cts. 
19  "So 

59-83 

50  "57 

20-00 

3500 

21-84 
44-77 
30-00 
30-00 
21-3S 

10-00 
25-00 
34-27 
35  20 
26-70 
45  00 


15-02 
12 -23 
10-51 
10-00 
15-00 
20-03 

22-37 
33-35 
20-00 
30-00 

23-54 
8-35 
10-00 
25-00 


13  per  cent. 
1  cent  per  lb. 
1  cent  per  lb. 


33  per  cent. 
25  per  cent. 
20  per  cent. 


10  per  cent. 
25  per  cent. 
20  per  cent. 
25  per  cent. 
15  per  cent. 
35  per  cent. 


10  per  cent. 
10  per  cent. 
10  per  cent. 
10  per  cent. 
12  per  cent. 
15  per  cent. 


30  per  cent. 

5  cents  per  lb. 
8  cents  per  lb. 

10  per  cent. 

25  per  cent. 


Dols.  cts. 
15-00 


29-91 
20-32 


35-00 
25-00 
20-00 


10-03 
25-00 
20-00 
25-00 
15-00 
.35-00 


10-00 
10-00 
10-00 
10-00 
12-00 
15  00 


ao-00 

25-31, 


10-flO 
25  00 


Dols.  cts. 
4-35 


29-92 
30-25 


14-77 
5-00 
10-00 


14-27 
10-20 
11-70 
10-00 


5-02 
2-20 
0-51 

3-00 
5*00 


The  above  rates  show  duties  which  it  is  proposed  to  levy. 
Below  we  give  the  free  list,  which,  it  will  be  seen,  has  been 
greatly  extended,  and  has  been  made  to  include  coal,  iron 
ore,  and  other  important  items. 

The  Free  List. 

Section  2. — On  and  after  1st  day  of  March  1894,  the 
following  articles,  when  imported,  shall  be  exempt  from 
duty:— 

Acids  used  for  medicinal,  chemical,  or  manufacturing 
purposes.  Agates,  immanufactured.  Albumen.  Amber, 
unmanufactured.  Ambergris.  Ammonia.  Aniline  salts. 
Antimony.     Apatite.     Argal,  or  crude  tartar.     Anseniate  of 


aniline.  Asbestos,  unmanufactured.  Asphaltum  and  bitumen, 
crude.     Assafcetida. 

Baryta,  including barytes  earth.  Bauxite.  Bells,  broken 
and  bell  metal,  broken  and  fit  only  to  be  remanufactured. 
Bismuth.  Blood,  dried.  Blue  vitriol,  or  sulphaie  of  copper. 
Bones,  crude,  or  not  burned,  calcined,  ground,  steamed,  or 
otherwise  manufactured,  and  bone  dust  or  animal  carbon 
and  bone  ash  fit  onh'  for  fertilising  purposes.  Bone  char, 
suitable  for  use  in  decolourising  sugars.  Publications 
containing  observations  of  scientific  pheomena,  and  the 
results  of  scientific  observations.  Borax,  crude.  Breccia, 
in  block  or  slabs.  Bromine.  Bullion,  gold  or  silver. 
Burgundy  pitch. 
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Cadmium.  Calamine.  Camphor.  Cerium.  Chalk, 
unmanufactured.  Charcoal.  (!hroinate  of  iron  or  chromic 
-ore.  Clay — common  blue  clay,  in  casks,  suitable  for  the 
■manufacture  of  crucibles  ;  clays  or  earths,  unmanufactured, 
not  specially  provided  for.  Coal,  anthracite,  bituminous, 
and  .shale,  and  coal,  slack,  or  culm.  Coke.  Coal  tar,  crude, 
and  all  preparations  and  products  of  coal  tar,  not  colours  or 
dyes,  not  special!}'  proviiled  for.  Cobalt  and  cobalt  ore,  and 
-oxide  of  cobalt.  Copper  imported  in  the  form  of  ores.  UliI 
■copper,  fit  only  for  manufacture.  Ke'.julus  of  copper  and 
black  or  coarse  copper,  and  copper  cement.  Copper  in 
plates,  bars,  ingots,  or  pifjs,  and  other  forms  not  manufac- 
tured. Copperas,  or  sulphate  of  iron.  Cryolite.  Dragons' 
blood.  Emery  ore.  Feldspar.  Fossils.  Glass,  broken, 
and  old  glass  which  cannot  be  cut  for  use,  and  tit  only  to  be 
Temanufactured.  Glass  plates  or  discs,  rough  cut  or 
•iinwrought,  for  use  in  the  manufacture  of  optical  instru- 
'■nients,  spectacles,  and  eye-glasses,  and  suitable  only  for 
•such  use.  Gold  beaters'  moulds  and  gold  beaters'  skins, 
■ijuano,  manures,  and  all  substances  expressly  used  for 
manure.  Hones  and  whetstones.  India-ruhber,  crude,  and 
luilk  of,  and  old  scrap  or  refuse  india  rubber,  tit  only  for 
Temanufa?ture.  Iodine,  crude  and  resublimed.  Iridium. 
'Iron  ore,  including  maugauiferous  iron  ore ;  also  the  dross 
•or  residuum  from  burned  pyrites  and  sulphur  ere,  as  pyrites 
•or  sulphurct  of  iron  in  its  natural  state.  .  Jet,  uumanu- 
"factured.  Kieserite.  Kyanite,  or  cayanite  and  kainite. 
Lava,  unmanufactured.  Lime,  citrate  of.  Lime,  chloride 
of,  or  bleaching  powder.  liithographic  stones,  not  engraved. 
Litmus,  prepared  or  nor  prepared. 

Magnesia,  sulphate  of,  or  Epsom  salts.  Magnesite,  or 
oiative  mineral  carbonate  of  masnesia.  Magnesium.  Man- 
•ganese,  oxide  and  ore.  Mica  and  metallic  mineral  substances 
in  a  crude  state,  and  metals  uuwrought,  not  specially  pro- 
"^'ided  for  in  this  Act.  Meerschaum,  crude  or  manufactured. 
Mineral  waters,  all  not  artificial.  Minerals,  crude  or  not 
advanced  in  value  or  condition  by  refining  or  grinding,  or 
iDy  other  processes  of  manufacture,  not  specially  provided 
■for  in  this  Act.  Models  of  inventions  and  of  other  improve- 
ments.    Newspapers  and  periodicals.     Nickel,  nickel  oxide. 

Ochre  aud  ochrey  earths,  sienna  and  sienna  earths, 
umber  and  umber  earths,  not  specially  provided  for  in  this 
Act ;  dry.  Ores  of  gold,  silver,  and  nickel,  and  nickel  matte. 
•Osmium.  Palladium.  Paraffin.  Pewterand Britannia  metal, 
•eld,  and  fit  only  to  be  remanufactured.  Philosophical  and 
■scientific  apparatus,  instruments,  and  preparations.  Phos- 
phates, crude  or  native.  Plaster  of  Paris  and  sulphate  of 
lime,  unground.  Platina,  in  ingots,  bars,  sheets,  and  wire. 
Platinum,  manufactured,  and  vases,  retorts,  and  other 
tvpparatus,  vessels,  and  parts  thereof,  composed  of  platinum, 
"for  chemical  uses.  Plumbago.  Polishing  stones.  Potash, 
crude,  carbonate  of,  or  "black  salts."  Caustic  potash  or 
liydrate  of,  including  refined  in  sticks  or  rolls.  Nitrate  of 
potash,  or  saltpetre,  crude.  Sulphate  of  potash,  crude  or 
refined.  Chlorate  of  potash.  Muriate  of  potash.  Pro- 
fessional books,  implements,  instruments,  and  tools  of  trade, 
occupation,  or  employment,  in  the  actual  possession  at  the 
time  of  persons  arriving  in  the  L'nited  States.     Pumice. 

Quicksilver.  Salacine.  Salt  in  bulk  and  salt  in  bags, 
«acks.  barrels,  or  other  packages,  but  the  coverings  shall  pay 
the  same  rate  of  duty  as  if  imported  separately.  Provided, 
that  if  salt  is  imported  from  any  country  which  imposes  a 
duty  upon  salt  exported  from  the  L'nited  States,  then  there 
shall  be  levied,  paid,  and  collected  upon  such  salt  the  rate 
of  duty  now  provided  by  law.  Soap,  all  not  otherwise 
specially  provided  for  in  this  Act.  Soda,  nitrate  of  or  cubic 
nitrate,  chlorate  of,  and  sulphate  of,  or  salt  cake  or  nitre 
•cake.     Sodium. 

Storas,  or  styrax.  Strontia,  oxide  of,  aud  propoxide  of 
strontian,  and  strontianite,  or  mineral  carbonate  of  strontia. 
Sulphur,  refined,  lac,  or  precipitated,  and  sulphur  or  brim- 
stone, crude,  in  bulk,  sulphur  ore,  as  pyrites,  or  sulphuret 
of  iron  ia  its  natural  state,  containing  in  excess  of  25  per 
cent,  of  sulphur,  and  sulphur  not  otherwise  provided  for. 
Sulphuric  acid.     Sweepings  of  silver  and  gold. 

Tar  and  pitch  of  wood,  and  pitch  of  coal  tar.  Terra  alba. 
Terra  Japonica.  Tin  ore,  ca?siterite,  or  black  oxide  of  tin, 
and  tin  in  bars,  blocks,  pigs,  or  grain  or  granulated.     Tripoli. 


Types,  old,  and  fit  only  to  be  remanufactured.  Uranium, 
oxide  and  salts  of.  Verdigris,  or  suhacctate  of  copper. 
Wax,  vegetable  or  mineral.     Whalebone,  unmanufactured. 

Works  of  art,  draivingK,  engravings,  photographic  |)ictures, 
and  idiilosophical  and  scientific  apparatus  brought  by  pro- 
fes.sional  artists,  lecturers,  or  scientists  arriving  from  abroad, 
for  use  by  them,  temporarily,  for  exhibition  and  in  illustra- 
tion. Works  of  art,  collections  in  illustration  of  the  progress 
of  the  arts,  sciences,  or  manufactures,  photographs,  works 
in  terra  cotta,  parian  marble,  jiottery,  or  j)orcelnin,  and 
artistic  copies  of  antiquities  in  metal  or  other  material,  here- 
after imported  in  good  faith  for  permanent  exhibition  at  a 
fixed  place  by  any  society  or  association  for  the  purpose  of 
erecting  a  public  monument.     ZafFer. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Formation-  of  a  Russian  Naphtha  U.viox. 

An  agreement  has  been  recently  signed  at  St.  Petersburg 
whereby  as  many  as  fiO  per  cent,  of  the  naphtha  producers 
of  the  Apscheron  Peninsula  have  formed  a  union  with  a 
view  to  put  an  end  to  the  crisis  in  the  petroleum  export 
trade.     The  agreement  is  to  the  following  effect  :  — 

The  export  of  kerosene  and  its  sale  in  foreign  markets  is 
to  be  carried  on  by  members  of  the  union  not  otherwise 
than  through  a  committee  to  be  formed  of  five  persons  and 
elected  commercial  agents.  A  producer  violating  this  con- 
dition has  to  pay  a  fine  of  1  .i  copecks  for  every  pood  of 
kerosene  exported  abroad  without  the  intervention  of  such 
agents. 

The  extent  of  the  participation  of  a  producer  in  the 
export  and  sale  of  kerosene  is  to  be  defined  by  the  number 
of  shares  which  he  holds  in  proportion  to  the  number  of 
thousands  of  poods  of  kerosene  actually  carried  awav  from 
Baku  by  the  Tnins-Caucasian  Railway  during  the  j'esr 
1892.  A  sub-committee,  under  the  presidency  of  Mr.  I. 
Lazareff,  has  been  selected  for  the  purpose  of  making  an 
accurate  apportionment  in  reference  to  the  above  arrange- 
ment. 

All  the  quantity  of  kerosene  intended  for  exportation  by 
each  manufacturer  is  to  be  handed  over  to  a  committee, 
Tvhich  shall  sell  the  kerosene  in  its  own  name.  The  manu- 
facturer is  obliged  to  furnish  all  the  quantity  of  kerosene 
that  he  is  called  upon  to  export ;  in  the  event  of  the  con- 
trary, he  will  have  to  pay  whatever  damage-^:  may  accrue 
in  consequence  of  the  quantity  short  furnished  by  him. 
The  agreement  relieves  a  manufacturer  from  this  responsi- 
bility if  the  nou-delivery  of  the  proper  quantity  of  kerosene 
has  been  caused  through  fires,  strikes,  and  other  unfortunate 
circumstances  at  any  given  works,  which  rendered  the  pro- 
duction of  the  oil  a  matter  of  impossibility. 

All  contracts  concluded  by  manufacturers  at  an  earlier 
date  than  the  signing  of  this  agreement  are  to  be  handed 
over  through  the  committee  to  the  commercial  agency. 

In  the  event  of  the  proved  unsuccessful  and  unremune- 
rative  operations  of  the  commercial  agents  or  committee 
members,  by  a  decision  of  a  general  meeting  of  all  the 
interested  parties,  they  may  be  removed  and  replaced  by 
others  previous  to  the  expiration  of  the  term  of  the  con- 
cluded agreement. 

The  committee  is  to  regulate  the  actions  of  its  commercial 
ao-ents  and  separate  members  of  the  union,  it  is  to  establish 
the  quality  of  the  kerosene  that  is  being  delivered  by  the 
refiners  for  exportation,  to  define  and  verity  the  extent  of 
the  expenses  connected  with  the  operations  of  the  com- 
mercial agents,  to  control  the  regularity  of  their  actions  and 
reckonings  (not,  however,  to  interfere  in  their  immediate 
arrangements),  to  attend  to  the  precise  execution  by  the 
manufacturers  of  the  obligations  that  they  have  accepted, 
both  iu  respect  to  the  quality  and  quantity  of  kerosene  they 
have  to  furnish  for  exportation  abroad,  to  make  final  settle- 
ments with  the  parties  that  have  signed  the  agreement,  and 
so  forth. — Board  of  Trade  Journal. 
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Pricks  of  Wood  Pulp  ix  Swedex. 

Mr.  J.  Duff,  Her  Majesty's  Consul  at  Gothenburg,  in  a 
report  to  the  Foreign  Office,  dated  the  2Sth  IXovember, 
states  that  at  the  general  meeting,  held  in  the  preceding 
week,  of  the  Scandinavian  Wood  Pulp  Association,  the 
price  of  moist  wood  pu!p  was  fixed  at  2/.  6s.  8d.  to  2/.  10^., 
and  of  dry  wood  pulp  at  5/.  to  5/.  5*.  7d.  per  ton  delivered 
free  on  hoard. — lOid. 


GENERAL    TRADE   MOTES. 

Copper  and  Zixc  Production  in  Caucasia. 

The  following  particulars  are  extracted  from  the  Russian 
journal  of  the  Ministry  of  Finance  : — 

The  extraction  of  copper  ore  in  Transcaucasia  amounted 
in  1892  to  2,339,470  pouds  (poud  =  3u  lb.  avoirdupois), 
which,  reduced  in  12  works,  have  yielded  lOSj.'i-lo  pouds  of 
metal.  The  most  important  establishments  of  the  country, 
Kalakentsk  and  Khedabek,  both  belonging  to  the  Siemens 
firm  of  Berlin,  produced  G5,207  pouds  of  copper  in  ingots  ; 
Ouzourtchaisk,  7,757  pouds ;  Galisoursk,  8,406  pouds. 
The  other  eight  works  have  supplied  the  rest,  or  22,435 
pcuds. 

The  same  journal  announces  the  commencement  of  the 
exportation  of  zinc  ore  rid  the  port  of  Xovorossisk  ;  12,100 
pouds  were  placed  on  board  in  1892,  and  on  the  1st  January 
1893  there  was  in  the  place  a  stock  or  60,000  pouds.  The 
ore  comes  from  a  locality  culled  Sadok,  situated  70  verstes 
distant  from  the  Dary-Kokh  station,  on  the  ^'ladicaucasus- 
Rostoff  line. 

French  Beer  Production. 

The  following  particulars  of  the  production  of  beer  in 
France  are  obtained  from  the  Monde  Economique  for  the 
4th  November  : — 

The  production  of  beer,  which  attained  from  1880  to 
1884  an  annual  average  of  8,.'J00,000  hectolitres,  then  fell 
off  and  dropped  in  1888  to  7,900,000  hectolitres,  but  since 
then  this  production  has  increased,  and  the  figures  since 
1889  are  as  follows  :— 1892,  8,937,416  hectolitres;  1891, 
8,305,730  hectolitres  ;  1890,  8,490,528  hectolitres  ;  1889, 
8,382,954  hectolitres. 

This  progress  is  largely  due  to  the  improved  processes 
introduced  into  the  brewing  of  French  beer  and  the  aban- 
donment by  the  consumers  of  foreign  beers,  and  especially 
of  German  beers. 

The  production  of  beer  in  France  during  the  last  two 
years  is  as  follows  : — 


S-r:ng  beer .. . 

Mild  beer 

Boer  brewed  at  home  . . . . 

Hectolitres. 


1892. 


1891. 


Hectol. 
5,115,588 

Hectol. 
4,759,591 

3,809,674 

3,533,.351 

1-2,1.-)1 

12,788 

8,937,416 


8,305,7:50 


The  quantities  of  beer  imported  and  delivered  for  eon- 
sumption  in  France  in  1892,  together  with  the  principal 
countries  of  origin,  areas  follows  : — 

England,  1,616,500  kilos.  ;  Germany,  16,045,200  kilos.  : 
Austria,  253,200  kilos  ;  other  countries,  3,371,000  kilos. 
Total,  21,287,000  kilos. 

Passing  now  to  the  amount  of  the  exports  of  beer  of 
French  production  for  the  same  year,  there  appears  a  total 
of  5,178,121  kilos.,  representing  a  value  of  3,106,872  francs. 

As  regards  value,  the  following  figures  show  the  progress 
of  the  exports  of  French  beers  in  three  years  : — 1890, 
2,15 1,600  francs  ;  1891,  2,435,400  franc  i ;  1892,  3,106,872 
francs. 


j  Production  of  A'alonia  at  Smyrna. 

The  Moniteiir  Officiel  dii  Commerce  for  the  9th  November^ 
in  an  article  on  the  production  of  valonia  at  Smyrna,  gives- 
the  following  particulars  : — 

Valonia  fruit  of  the  oak-tree  (quercus  Oegilops},  em- 
plo3-ed  in  tanning  leathers  and  as  a  black  dye,  is  one  of  ths- 
most  important  articles  of  export  from  Smyrna.  Its  pro- 
duction in  the  Smyrna  region  reaches  an  average  of  55,000- 
tens,  representing  a  value  of  from  480,000/.  to  600,000Z. 

The  valonia  harvest  is  commenced  in  the  month  of 
August  and  is  continued  until  October.  The  nuts  are  dried 
in  the  sun,  stripped  of  their  husks,  and  sent  to  Smyrna,, 
where  they  are  carefully  sorted  and  classed  according  t» 
their  value.  This  operation  increases  by  about  10  per  cent., 
waste  included,  the  cost  of  the  merchandise.  The  chief 
producing  districts  are  the  foil  )wing  :  — 

Gundai,  Pergainos,  Dikili,  Aidin,  Bordo,  Demirdjik;,. 
which  supply  the  best  qualities. 

Giordes,  Coula,  Dardanelles,  Metelin,  and  Crete,  which 
also  yield  fine  qualities,  but  not  so  rich  in  tannin  as  the 
preceding.  Then  come  Ouschak,  Alacheir,  &c.,  whose- 
products  are  not  so  highl}'  valued. 

The  Smyrna  stock  is  supplied  b}- successive  consignments- 
from  these  places  to  keep  pace  with  shipments  to  Europe. 
Carriage  is  sometimes  effected  by  camel  caravans,  but  more 
often  by  the  railways,  Smyrna  bi'iisg  at  the  head  of  a  line,, 
one  branch  going  to  the  east  and  the  other  to  the  south  of 
Anatolia. 

Large  quantities  of  valonia  are  also  received  by  sea, 
small  craft  loading  either  in  the  islands  of  the  Archipelago 
or  in  the  small  coast  ports. 

The  first  quality  is  that  known  under  the  name  of 
'•■  Superior  Trieste."  The  Italian  tanners  in  the  north  of 
the  peninsula  take  this  description  and  use  it  largely.  The 
production  of  this  kind  of  valonia  is  limited,  and  does  not 
represent  more  than  1,000  tons,  that  is  to  say,  about  2  per 
cent,  of  the  total  crop. 

Then  comes  the  quality  known  as  "screened,"  which  i* 
much  appreciated,  and  largely  consumed  in  Germany, 
Austria,  and  Italy. 

The  third  quality,  that  known  as  "  natural,"  is  the  most 
abundant,  aud  is  easily  and  regularly  sold  in  all  the 
countries  of  Europe.  This  kincl  is  subdivided  into  two 
qualities,  first  and  second,  accordiug  to  the  size  and  care 
brought  to  bear  in  sorting.  The  valonia  exported  to 
England  forms  a  special  class,  which  is  connected  with  the 
preceding,  and  is  also  subdivided  into  two  categories,  first 
and  second  quality.  This  class  represents  at  least  half  of 
the  crop. 

The  fourth  class  is  that  called  valonia  waste,  which 
includes  the  refuse  from  other  classes.  In  spite  of  its 
inferiority  it  still  gives  from  17  to  19  degrees  of  tannin,, 
and  some  well-chosen  lots  yielding  as  much  as  22  degrees^ 
This  kind  is  bought  by  the  Sicilian  tanners,  sometimes 
also  by  the  tanners  of  northern  France,  because  of  its 
relative  cheapness.  England  takes  it  when  the  price  has 
reached  its  lowest  limit.  The  production  of  valonia  waste 
is  estimated  at  5,r.00  tons  yearly,  which  may  in;!rease  to 
10,000  tons  when  the  rains  have  spoiled  the  crop  at 
drying  time. 

With  the  exception  of  the  fourth  class  just  mentioned  all 
valonia  contains  a  proportion  of  froni  30  to  40  per  cent  of 
breakings  called  in  Turkish  tirnak. 

India-Rubber  Trade  of  the  Concho  Free  State. 

The  hidependance  Brlge  for  the  21st  November  alludes 
to  the  rapid  development  recently  attained  in  the  Congo 
trade  in  india-rubber.  India-rubber  is  obtained  by  incisions 
in  the  Hane  Londolphia  Florida,  which  exists  in  all  the 
territories  of  the  Free  State,  and  it  is  chiefly  found  in  the 
districts  of  Oubangi,  Ouelle,  Mongalla,  and  Kassa'i.  The 
following  statement  shows  the  quantities  of  caoutchouc 
produced  in  the  Free  State,  and  exported  from  the  Inde- 
pendent State  of  the  Congo,  since  the  1st  July  1886  up  to 
the  30th  June  1893  : — 

1886  (six  months  only),  18,069  kilos.,  valued  at  3,000/. ; 
1887,  30,050  kilos.,  valued  at  4,600/.  ;  1888,  74,294  kilos.^ 
valued  at  10,000/.  ;  1889,  131,1)3  kilos.,  valued  at  18,030/. ; 
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IH'JO,  123,666  kilos.,  valued  at  22,000/. ;  1891,  81,680  kilos., 
Jtaiiiud  at  13,000/. ;  18'J2,  l.'iG,:<:5'J  kilos.,  vaim  d  at  2.5,(J0()/.  ; 
1893  (six  iiioiitiis),  11G,:J01  kilos.,  valued  at  18,0.0/. 

lj\:\l>    I.N     !>l  IC.MMI. 

'I'hi-  Calcniia  Slalcsnmu  states  that  in  a  short  note. 
Dr.  F.  Noetliii",',  of  tlic  Geo^'iai)hic;il  Survey,  draws  alten- 
■tion  to  tlio  lead  deposits  of  Hurmali.  There  are  two 
.localities  where  the  Siiaii  settlers  in  the  Mainjrthon;,'  Hill 
tract  have  been  extracting  lead  ore  for  a  considerable  time 
past,  namely,  Kay<hvin  and  IMawkwin.  Kajdwin  is 
situated  in  the  ravine  of  the  Xammaw,  a  feeder  of  the  Yu 
River,  about  six  miles  up  stream,  namely,  east  from  the 
small  village  of  Mawteik.  Mawkwin  lies  iu  a  south- 
westerly direetiou  at  a  distance  of  six  miles  in  a  straight 
line  from  the  abo\e  place.  At  Kaydwin  several  large  and 
deep  holes  n:ay  be  seen,  which  have  been  driven  from  the 
river  bank  into  the  hillside.  Work  has,  however,  been 
stoj)i)ed  for  some  time.  The  holes,  or  lude  galleries,  are 
now  nearly  filled  up  with  dbbris.  So  far  as  can  be  noticed, 
the  ore  occurs  iu  the  cracks  of  a  dyke  of  an  igneous  rock 
belonging  to  the  aphanite  grou]),  of  considerable  thickness  ; 
sit  one  place  the  estimated  thickness  is  n')t  less  than  20  ft. 
The  ore  is  found  in  stringers  up  to  \  in.  of  thiikness,  filling 
the  cracks  of  the  rocks  throughout.  On  assay  it  yielded 
<j9'l  per  cent,  of  lead  and  3:5  oz.  10  dwts.  4  grs.  of  silver 
to  the  ton  of  lead.  At  Mawkwin  the  dyke  is  considerably 
thinner  and  the  old  workings  are  less  extensive  ;  the 
occurrence  of  the  ore  being,  however,  exactly  the  same  as 
at  Kaydwin.  So  far  as  can  be  judged  from  the  examina- 
tion of  these  two  localities  without  extensile  diggings 
being  undertaken,  the  diggings  at  Ivaydwin  and  Mawkwin 
ure  situated  on  one  and  the  same  dyke,  running  approxi- 
mately south-west — north-east  serpentine  rock.  If  the 
vlyke  should  contain  an  equal  quantity  of  ore  strings  at 
intermediate  places,  such  an  occurrence  of  this  lead  ore 
would  certainly  have  a  considerable  value  ;  but  the  question 
icaa  only  be  settled  hy  extensive  surface  diggings. 

Antimony  Mixing  and  Smelting  in  Japan. 

The  most  important  antimony  mine  in  Japan  is  at 
Ichinokawa,  in  Ojoinmura-Xii-gori,  lyo  Province,  on  the 
island  of  Shikoku.  It  is  a  little  more  than  two  miies  from 
the  town  of  Saijo,  and  three  miles  from  the  sea  coast.  The 
mine  is  said  to  have  been  discovered  11  centuries  ago, 
but  there  are  no  records  of  early  operations  in  it.  At 
•present  it  is  worked  by  Kawabata  Kumasuke  and  50  other 
persons  as  a  private  concern. 

The  country  rock  of  the  district  in  which  this  mine  is 
situated  is  graphitic  sericite  schist,  belonging  to  the 
Archaean.  The  ore  deposits  occur  in  the  form  of  veins,  of 
which  there  are  three  principal  ones.  Two  of  them,  the 
Tsurubi  and  Kamebi,  are  parallel  to  each  other,  striking 
«ast  and  west,  and  dipping  south  at  an  angle  of  about  75°. 
They  often  unite,  in  which  ca'^e  they  are  very-  wide  and 
rich.  The  third  principal  vein,  known  as  the  Yokobi,  also 
strikes  east  and  west  and  dips  south,  but  at  a  moderate 
angle,  never  more  than  38°,  and  sometimes  only  10".  It 
is  thought  that  the  Yokobi  vein  intersects  the  Tsurubi  and 
Kamebi  veins  at  a  greater  depth  than  has  yet  been  explored. 
These  veins  varj-  from  1  in.  to  3  ft.  in  width.  There  are 
also  many  workable  veins  in  the  district  besides  those 
mentioned.  All  the  veins  are  worked  \>y  shafts  and  levels, 
-the  former  being  from  .50  to  150  feet  deep,  and  the  latter 
from  300  to  2,000  feet  long.  The  cost  of  mining  averages 
^•877  yen  (5-88  dollars)  per  100  kin  (60  kilos.)  of  ore. 

The  ore,  which  is  stibnite  of  high  grade,  is  smelted  at 
works  on  the  sea  coast  at  Sanchoba,  three  miles  from  the 
Ichinokawa  mine  and  only-  one  half  mile  from  Saijo.  The 
method  of  smelting  employed  is  very  simple.  A  crucible 
Avith  a  small  hole  bored  through  its  bottom  is  set  upon 
another  crucible.  The  upper  is  filled  with  powdered  ore 
covered  and  heated  from  below,  coal  being  used  as  fuel. 
The  sulphide  of  antimony  in  the  ore  is  melted  and  drains 
away  from  the  gangue  into  the  lower  crucible,  whence  it  is 
ladled  into  moulds.  The  monthly  production  of  ore  averages 
200,000  lb.  and  that  of  antimony  sulphide  from  150,00 J 
4o  160,000  lb.     The  sulphide  of  antimony  is  reluccd  to  metal 


and  shipped  in  boxes  lo  C)daka  and  Kobe,  which  are  thp 
principal  markets  for  the  product,  both  being  within  200 
miles  of  the  mines.  The  cost  of  smelting  is  0-3H5  yen 
(38,^  cents)  per  100  kin  (00  kilos.)  of  antimony  sulphide, 
and  2*5  yen  (2-50  <lols.)  per  100  kin  of  refined  antimony. 
—  JCnyinifriiig  and  Minimj  Journal. 

CoX1;RKSS  of  AlTLIEU  CiiKMisruv. 
The  International  Congress  which  is  to  be  held  in 
Brussels  on  August  4,  189  J,  is  to  be  divided  into  four 
sections.  The  first  of  these  deals  with  sugar  chemistry,  and 
here  analytical  questions  will  chiefly  be  discussed.  In  the 
second  section,  agricultural  chemistry,  attention  will  be  paid 
to  soils,  manures,  especially  to  the  determination  of  phos- 
phoric acid,  and  the  analysis  of  milk.  Section  111.,  food 
and  public  hygiene,  is  rather  general  in  its  aims,  but  the 
Congress  will  endeavour  to  settle  the  minima  of  impurity 
allowable  in  distilled  liquors,  and  the  best  process  for 
fixing  the  melting-points  of  fats.  The  micrographic  analy- 
sis of  pepper  will  also  be  discussed  here.  The  fourth 
section  will  deal  with  biological  chemistry.  The  general 
secretaries  are  M.M.  Sachs,  03  Kue  d'AUemagne,  and  Van 
Laer,  1 5  Kue  de  Hollande,  IJrussels. 

—  Chemist  and  Druyijist. 

AViiEKE  Cotton-seed  Oil  Goes. 

The  disposal  of  the  inmiense  output  of  cotton-seed  oil  will 
interest  those  who  are  not  familiar  with  this  rapidly-growing 
industry  and  the  ruany  uses  that  have  been  found  for  this 
uiost  useful  of  all  vegetable  oils. 

The  question  is  frequently  asked,  "  What  is  cotton-seed 
oil  used  for?"  Last  year  there  were  probably  1,250,000 
tons  of  seed  crushed.  Out  of  this  seed  there  were  obtained 
abjut  1,000,000  barrels  of  oil. 

At  Chicago  not  less  than  300,000  barrel?  are  u-ed  for 
making  lard.  A.t  St.  Louis,  Kansas  City,  and  Omaha  about 
200,000  barrels  are  used  in  making  lard. 

The  lard  is  made  by  mixing  beef  suet  with  cotton-seed 
oil,  the  degree  of  hardness  of  the  product  being  determined 
by  the  relative  proportions  of  the  oil  and  suet.  It  is  notable 
that  in  much  of  the  lard  there  is  no  hog  product  at  all. 

About  20,000  barrels  are  used  on  the  coast  of  Maine  to 
pack  sardine?;. 

Probably  50,000  to  100,000  barre'.s  are  used  by  the 
soap-makers  for  making  toilet  soaps. 

Some  200,000  to  300,000  barrels  go  to  Ptotterdam, 
iHollaud,  for  making  butter.  Large  quantities  go  to  Mar- 
seilles, France ;  Trieste,  Austria ;  and  various  points  on 
the  Mediterranean  coast,  especially-  in  Italy,  for  mixing  with 
olive  oil. 

The  poorer  grades  are  used  for  illuminating  purposes  in 
mines,  as  a  lubricant  in  cutting  threads  on  pipes  and  bolts, 
and  other  purposes. 

It  is  not  a  good  lubricating  oil,  because  it  contains  too 
much  gum.     Much  money  has  been  expended  trying  to  find 
,    a  process  of  refining  that  will  elimmate  the  gum. 

Of  late  years  much  oil  has  been  shipped  to  Mexico  and 
!  South  America.  In  these  Latin  countries  it  is  used  as  a 
i  cooking  grease,  without  the  necessity  of  disguising  it  as 
lard  by  using  beef  suet  with  it.  In  fact,  most  of  the  people 
of  the  earth  prefer  a  clean  vegetable  oil  for  cooking  to 
American  fats.  The  Anglo-Saxons  and  Germans  are 
notable  exceptions. 

Its  use  in  au  unadulterated  condition  in  .\merica  as  a 
cooking  grease  is  rapidly  increasing,  especially  in  Texas  and 
Xew  England.  All  the  restaurants  in  Houston,  Galveston, 
and  other  south-western  cities,  and  in  Boston,  Providence, 
and  other  Xew  England  cities,  keep  pure  refined  cotton 
oil  on  hand  at  ail  times.  In  Boston  the  physicians  uniformly 
])rescribe  food  cooked  in  cotton  oil  as  a  remedy  for  indiges- 
tion, and  the  idea  has  grown  \ery  popular,  especially  in 
Boston  and  the  adjacent  towns  and  cities. 

—  Chemical  Trade  Journal. 

ScLPHLxiic  Acid  at  Mount  Morgan. 

In  a  book  descriptive  of  the  Mount  Morgan  geld  mine, 
recently  issued  by  th'.-  authority  of  the  board  of  d'r?ctors,  it 
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IS  stated  that  steps  have  heen  taken  to  provide  for  the 
home-supplies  of  acid  required  in  the  treatment  of  the  ore. 
In  18S7  the  company  paid  6/.  per  ton  for  acid,  which,  with 
CGSt¥  in  Sydney,  freight  to  Eockhampton,  and  carriage  to 
Mount  Morgan,  together  with  breakages,  cost  over  20/.  per 
ton  laid  down  at  the  mine.  The  company  had  previously 
made  a  trial  of  dry  ?cid,  in  which  the  acid  is  absorbed  by 
infusorial  earth,  but  this  article  was  not  found  to  be  satis- 
lactory.  It  was  accordingh*  decided  to  make  the  acid  at 
the  mine,  and  thus,  it  was  hoped,  save  something  like  near 
9,00 OZ.  a  year.  A  tnelvemonth  ago  four  acid  chambers 
measuring"  40,  50,  80,  and  100  ft.  by  20  ft.,  and  two  coke- 
towers  had  been  built.  Twenty  tons  of  sulphur  per  month 
were  burned.  The  Upper  Works  consume  about  45  tons 
of  acid  per  mouth,  and  in  1890  as  much  as  80  tons  per  month 
was  required  ;  the  Lower  Works  consume  about  22  tons 
per  month.  The  capacity  of  the  acid  plant  is  equal  to  100 
tons  per  month.  The  acid  manufactured  is  of  1  •  600  sp.  gr., 
the  cost  of  manufacture  varying  from  5/.  to  7l.,  according 
to  the  fluctuations  in  the  price  of  material.  A  foreman  ai>d 
four  labourers  form  the  staff  of  the  acid  works.  The 
company  has  lately  established  a  laboratory  with  balance- 
room.  The  intention  of  the  directors  is  to  ascertain  with 
scientific  accuracy  the  impurities  retained  in  the  charcoal- 
filters  in  which  the  gold  is  precipitated,  and  thus  find  a  basis 
for  future  treatment.  All  the  residues  and  waste  products 
Afill  be  examined,  and  the  whole  series  of  processes  is  to  be, 
as  far  as  possible,  on  a  thoroughly  scientific  footing. 

— Chemist  and  Druggist. 

Report   from   the   Depajitmextai,  Committee  on  the 
Various  Lead  Ixdustries.     Appointed  April  1893; 

The  committee  were  directed  by  the  Secretary  of  State  to 
enquire  (1)  into  the  conditions  under  which  lead  smelting, 
the  working  of  blue  lead,  and  the  production  of  white,  red, 
and  yellow  lead  and  litharge  are  conducted,  with  the  object 
of  diminishing  any  proved  ill  effects  on  the  health  of  the 
workpeople  engaged  therein;  (2)  as  to  whether  the  special 
rules  which  already  exist  for  the  manufacture  of  white  lead 
are  sufficient ;  and  (3)  to  suggest  any  precautions  for  the 
protection  of  life  and  health.  They  were  further  directed 
to  enquire  into  the  tinning  and  enamelling  of  iron  hollow- 
ware  and  plates,  the  death  of  Harriet  Walters,  and  the  use  of 
red  lead  in  electric  accumulator  works. 

The  committee  visited  46  works  in  England,  Scotland, 
and  Wales,  and  examined  1S4  witnesses. 

/.   White  Lead. 

There  are  three  processes  by  which  white  lead  is  pro- 
duced :  (o)  the  old  Dutch  process ;  (6)  the  chamber 
process;  (c)  precipitarion.  The  first  is  the  commonest, 
and  the  committee  saw  only  three  of  the  second  and  one  of 
the  third. 

In  the  old  Dutch  process  the  desilverised  metallic  lead  is 
melted  and  cast,  sometimes  into  gratings,  sometimes  into 
thin  obloDg  plates,  with  two  holes  and  a  central  rib.  In 
most  works  the  casting  is  done  by  hand,  women  being  often 
employed  ;  in  some,  however,  by  machinery,  which  not  only 
casts  the  lead  but  delivers  it  at  a  convenient  place  some 
distance  off.  In  the  latter  case,  the  only  hand  labour  involved 
consists  in  putting  the  pig  lead  into  the  melting-pot  and 
regulating  the  flow  of  the  molten  lead.  1  he  gratings  are 
next  put  into  stacks,  large  cubical  spaces  built  of  bricks,  the 
floor  of  which  is  just  covered  with  a  layer  of  tan.  On  this 
are  arranged,  as  closely  as  possible,  stoneware  pots  filled 
with  dilute  acetic  acid,  and  on  the  top  of  these  are  placed 
four  or  five  gratings,  one  on  top  of  the  other.  Boards  are 
then  laid  on  the  top  of  the  gratings  so  as  to  form  a  new 
floor,  on  which  tan,  pots,  and  gratings  are  laid  in  the  same 
order  as  before,  and  this  is  in  its  tarn  covered  in  the  same 
way,  and  so  on  until  the  stack  is  full,  as  many  as  10  or 
more  layers  going  into  one  stack.  The  filling  is  done 
through  a  vertical  opening  in  one  of  the  sides  of  the  stack, 
which  is  closed  by  boards  as  the  stack  fills  up.  As  the 
floors  rise  the  various  materials  must  be  lifted  up  to  them. 
This  is  generally  done  by  woaien,  who  have  to  carry  on 
their  heads  from  30  to  50  pounds  of  lead  at  a  time  up 
ladders  10  to  15  feet  high.     In  some  work^  the  material  is 


passed  from  hand  to  hand  up  stages  or  lifted  by  hoists  worked 
by  machinery.  When  full  it  is  covered  in,  a  ventilating^ 
shaft  in  each  corner  is  provided,  and  the  stack  is  then  left  to^ 
itself  for  from  10  to  15  weeks.  The  tan  soon  heats,  evolves 
carbonic  acid,  and  volatilises  the  acetic  acid.  An  inter- 
action then  takes  place  between  the  lead,  acetic  acid,, 
carbonic  acid,  and  the  oxj^gen  of  the  air,  leading  to  the 
ultimate  production  of  amorphous  basic  carbonate  of  lead 
or  white  lead.  The  action  goes  on  until  all  the  lead  is 
corroded,  until  there  is  no  more  carbonic  acid  evolved,  or 
until  all  the  acetic  acid  is  volatilised.  There  is  alvays  some 
acetate  of  lead  left  in  the  final  product.  Then  the  stack  is 
opened,  and  the  white  lead,  which  retains  the  shape  of  he 
lead  grating,  is  taken  out.  It  used  to  be  taken  out  dry,, 
but  according  to  present  regulations  it  is  wetted  first,  to  stop 
dust  flying  about.  It  is  then  carried  in  trays,  generally  by 
women,  to  corrugated  rollers,  over  which  passes  a  constant 
stream  of  water,  and  tipped  down  in  frort  of  them  to  be 
crushed,  so  as  to  detach  any  metallic  lead  left  uncorroded. 
Before  this  is  done  the  crates  are  either  dipped  in  water  or 
well  watered  to  prevent  dust  rising,  and  even  then  some- 
dust  comes  off.  The  crushed  mass  next  passes  into  a 
shallow  tank,  with  a  perforated  bottom,  in  which  it  is  raked 
about  to  separate  the  pieces  of  blue  lead  from  the  white- 
lead,  which  latter  passes  away  with  the  current  of  water  to 
grinding  mills.  Herf  it  is  ground  up  and  then  run  into  a 
series  of  tanks  (washbecks)  to  settle.  The  water  is  then: 
drawn  off,  and  the  white  lead  is  removed,  put  into  earthen- 
ware or  copper  pans,  and  placed  in  drying  stoves.  In  some- 
works  the  wet  mud  is  run  through  a  filter  press,  and  the 
press-cake  put  into  the  stove.  This  pressing  not  only 
greatly  reduces  the  time  necessary  for  drying,  but  renders 
the  whole  process  more  cleanly  and  free  from  dust.  Wheni 
thoroughly  dry,  which  takes  from  three  to  five  days,  the- 
pans  are  taken  from  the  ovens  by  hand  labour,  and  the 
white  lead  is  either  packed  directly  into  casks  or  throMnr 
into  bins  for  subsequent  conversion  into  paint.  The  above 
operations  give  rise  to  a  good  deal  of  dust,  and  in  order  t» 
obviate  it  mechanical  drying  stoves  have  been  invented  for 
carrying  in  the  wet  white  lead  and  discharging  the  dry  into 
barrels  by  machinery.  No  perfectly  satisfactory  mechanicaL 
stove  has  yet  been  devised  ;  they  are  also  very  costly. 

The  Chamber  process  is  also  one  of  corrosion,  but  a 
chamber  is  used  instead  of  the  stack,  and  the  strips  of  lead, 
are  hung  saddle-fashion  on  sets  of  parallel  bars.  The 
chamber  is  heated  by  steam  to  a  regulated  temperature  and 
the  carbonic  acid  is  supplied  from  burning  charcoal  bj'  a 
flue,  while  pans  of  acetic  acid  are  laid  on  the  floor.  The 
corrosion  in  this  process  only  takes  four  or  five  weeks.  The 
subsequent  treatment  is  the  same  as  the  old  Dutch  process. 

The  quantity  of  white  lead  produced  hj  precipitation  is- 
as  yet  very  small. 

Effects  of  Lead. — If  lead,  in  however  small  quantities;^ 
enters  the  system,  symptoms  are  developed,  the  most 
frequent  of  which  is  colic.  Nearly  all  those  who  work  in 
factories  on  lead  or  its  compounds  look  pale  and  anajmic 
and  show  a  blue  line  on  the  gums.  Lead  palsy  occasionally- 
affects  their  hands.  There  is  also  a  very  sudden  and  fatal 
form  of  lead  poisoning,  most  frequently  met  with  in  young, 
women,  which  begins  with  headache  followed  by  convul- 
sions and  unconsciousness.  Death  often  occurs  within 
three  days,  and  in  soaie  cases  of  recovery  from  convulsions- 
total  blindness  remains. 

There  is  some  doubt  as  to  how  the  poison  enters  the 
system.  The  committee  think  (a)  that  it  may  be  absorbed  ' 
through  the  pore«,  particularly  during  perspiration  or  where 
there  is  friction  between  the  skin  and  the  clothing  ;  (6> 
that  it  may  get  into  the  stomach  by  touching  food  witb 
dirty  hands  ;  (c)  but  that  the  most  usual  manner  is  by- 
inhaling  the  dust.  Some  of  this  dissolves  in  the  mouth 
and  is  swallowed,  and  some  gets  to  the  lungs  and  is  absorbed 
by  the  blood. 

Bules. — The  existing  special  rules  under  the  Factory  and 
Workshops  Act,  1891,  for  white  lead  works  are  then  cited, 
and  approved  so  far  as  they  go. 

Danger  of  Working. — The  committee  find  that  the 
dangerous  parts  of  the  old  J)ufc'i  process  are  :  (1)  the 
stripping  of  the  stacks  ;  (2)  the  rollers  ;  (3)   the  washbecks 
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but  (J)  chiefly  in  the  stoves  and  piiukiiip.  The  committee 
find  thiit  (o)  women  are  more  liable  to  lead  poisoning  than 
men,  and  (^i)  joung  girls  than  full  grown  women. 

Keromiiuiidtititnis.  —  Leud  was  found  as  acetate  and 
sub-acetate  in  the  washbecks  of  certain  works,  and  in  one 
the  (juantity  was  large.  The  workers  have  to  plunge  their 
hands  in  these  washbecks.  The  committee  enjoin  manu- 
facturers either  to  treat  the  waslnvater  so  as  to  separate  the 
lead  or  to  discontinue  letting  the  workers  put  their  hands 
in  the  water. 

The  committee  report  that  the  special  rules  issued  in  1892, 
as  to  cleanliness,  medical  inspection,  and  sufliciency  of  good 
food,  have  been  of  great  benefit.  Certain  firms  give  their 
workers  some  food  either  before  beginning  work,  at  1 1 
o'clock,  or  at  the  dinner  hour,  and  the  committee  trust  that 
this  will  become  universal  in  the  trade.  They  recommend 
also  that  a  new  rule  be  added,  whereby  no  female  should  be 
employed  without  examination,  and  a  medical  certificate 
that  she  is  of  the  rei^uired  age  and  tit  for  the  employment  ; 
and  further  that  no  worker,  after  absence  throu^ih  illness, 
should  be  re-employcd  without  a  medical  certificate  that  he 
or  she  has  recovered.  Also  that  no  girl  under  20  be  em- 
ployed in  the  old  Dutch  process,  and  that  every  woman  be 
compelled  to  produce  a  certificate  either  of  birth  or  baptism 
before  she  can  be  employed.  Also  that  the  stacks,  rollers, 
washbecks,  stoves,  and  packing  be  worked  in  future  by 
adult  male  labour  alone.  The  further  use  of  mechanical 
appliances  is  al«o  strongly  urged,  and  recommendations  as 
to  clothing  are  made.  In  regard  to  the  inhalation  of  lead 
dust,  reference  is  made  to  Dr.  Duprc's  experiments,  and  the 
necessity  of  enforcing  the  use  of  respirators  is  recognised, 
of  Avhich  the  best  form  is  considered  to  be  a  cambric  bag 
made  to  fit  over  the  nose.  Workers  are  urged  to  co-operate 
with  their  employers  in  enforcing  the  regulations.  Xo 
packing  or  storing  of  dry  white  lead  is  to  be  carried  on 
except  under  a  hood  connected  with  a  fan  or  other  device 
for  creating  a  draught,  whereby  the  dust  shall  be  carried 
away.  A  diaing  room  m-^st  be  provided,  and  no  one  is  to 
take  any  food  elsewhere  in  the  works.  Every  stack  is  to  be 
fitted  with  an  adequate  supply  of  water  for  damping  the 
contents  of  the  stack  previous  to  stripping  it,  and  water  is 
not  to  be  fetched  from  a  distance.  Xo  stack  is  to  be  stripped 
before  it  is  "  mature." 

//. — Sulphate  of  Lead. 

This  is  manufactured  directly  from  galena  by  throwing 
small  shovelfuls  into  a  coke  furnace  highly  heated.  The 
galena  is  volatilised  and  oxidised  directly  into  sulphate. 
This  is  collected  in  chambers  and  then  washed  and  dried 
much  as  in  the  ease  of  white  lead.  There  is  not  much 
danger  in  this  process,  as  the  sulphate  of  lead  is  less 
poisonous  than  the  carbonate,  but  it  does  not  possess  either 
the  colour  or  the  covering  power  of  the  latter.  Mr.  A.  P. 
Laurie  has  recommended  an  experimental  trial  of  white 
lead  substitutes,  but  the  committee  think  it  better  left  to  be 
settled  by  competition  in  tbe  open  market.  The  price  of 
sulphate  is  from  3/.  to  4Z.  a  ton  under  that  of  white  lead. 

///. — Substitutes  for  White  Lead. 

Several  compounds  have  been  mentioned  to  the  committee 
as  being  equal  to  white  lead.  One  of  these  is  oxide  of  zinc. 
This  has  been  used  with  success  for  internal  work,  but  it 
does  not  bear  exposure  to  heat,  cold  and  rain,  nor  does  it 
possess  the  covering  power  of  white  lead.  Moreover,  it  is 
more  expensive.  All  the  other  substitutes  proposed  have 
also  proved  to  be  in  some  respects  inferior. 

The  committee  have  come  to  the  conclusion  that  there  is 
at  present  no  substitute  for  white  lead  made  by  the  old 
Dutch  process.  Also  that  this  process  may  be  rendered 
sufficient!}-  free  from  danger  to  warrant  its  continuance 
with  proper  and  efficient  safe-guards. 

IV. — lied  and  Orange  Leads, 

Orange  lead  is  simply  white  lead  heated  in  furnaces. 
Eed  lead  works  are  frequently  in  connection  with  white 
lead  works  and  call  for  similar  special  rales. 


Red  lead  proper  is  blue  lead  oxidised  at  a  low  temperature. 
Pig  lead  is  placed  in  a  furnace,  a  large  surface  of  which  is 
exposed  to  heat  and  air.  The  metal  when  melted  is  not 
more  than  an  inch  or  two  thick  on  the  bed.  It  is  raked 
about  by  men  through  a  door  from  which  lead  fumes 
escape.  These  are  caught  by  a  draught  chimney  and 
earned  away.  The  safety  of  the  furnace  men  thus  depends 
on  the  efficiency  of  these  chimneys.  The  lead  is  first  oxidised 
to  massicot,  and  in  this  state  is  raked  out  preliminary  to  a 
further  treatment  which  is  not  described. 

The  committee  recommend  that  instead  of  raking  the 
massicot  on  to  the  floor,  it  should  be  shovelUd  into  waggons, 
and  that  all  packing  should  be  forbidden  in  the  place  of 
making,  but  be  carried  on  elsewhere  under  a  hood  with  an 
effective  draught.  This  also  applies  to  orange  lead.  Baths 
and  lavatories  are  enjoined,  as  well  as  medical  inspection. 
Special  drinks  are  also  ordered. 

V . — Litharge. 
Xo  recommendations  are  made  with  regard  to  litharge. 

VI. — Colours. 

In  regard  to  the  manufacture  of  Milan  red,  vermilionette, 
Persian  red.  Sec,  the  committee  cousider  that  the  present 
rules  for  paint  and  colour  works  will  suffice,  if  respirators 
be  made  compulsory  whenever  dust  is  generated,  and  baths 
be  provided  in  addition  to  the  ordinary  washing  arran<»e- 
meuts.  Xo  young  male  or  female,  however,  is  to  be 
employed  in  such  manufactures. 

VII.  — Lead  Smelting. 

The  ore  is  treated  in  a  furnace  and  the  metal  extracted 
from  it.  The  same  precautions  as  to  carrying  off  the 
fumes  e.scaping  from  the  door  are  used  as  in  the  case  of 
red  lead. 

The  committee  recommend  that  only  adult  male  labour 
shall  be  employed,  with  precautions  as  to  respirators, 
clothing,  length  of  work,  and  washing  accommodation. 

VIII.— Blue  Lead. 

Xo  recommendations  are  made  in  the  case  of  workin'^ 
and  desilverising  metallic  lead. 

In  regard  to  pipe  and  sheet  making,  inspectors  of 
factories  are  enjoined  to  take  note  of  and  report  any  cases 
of  poisoning,  which  are  stated  to  be  rare. 

Bullet  and  shot-making  are  considered  safe. 

Plumbing  and  house  painting  are  not  included  in  the 
reference  to  the  committee. 

IX. —  Yellow  Lead. 

This  colour  is  made  by  mixing  bichromate  of  sodium  or 
potassium  with  lead  salts.  Reference  is  made  to  Dr.  Scott's 
evidence,  and  the  enforcement  of  the  provisions  he  advocates 
is  recommended.  These  are  ventilation,  use  of  respirators, 
and  certain  drinks,  with  abundant  washing  accommodation. 
Xo  ill-effects  have  been  traced  to  the  use  of  articles  dyed  or 
painted  with  yellow  lead. 

X. — Electric  Accumulator  Works. 

Red  lead  or  litharge,  previously  damped  with  dilate 
sulphuric  acid,  is  rubbed  on  to  both  sides  of  embossed  or 
perforated  leaden  plates,  so  as  to  fill  the  interstices  and 
produce  an  even  surface.  One  man  mixes  the  dry  red  lead 
and  sulphuric  acid,  while  others  rub  the  mud  into  the 
plates.  Gloves  are  used,  but  do  not  last  long.  Another 
method  is  to  fit  a  piece  of  lead  with  projections  into  a 
mould  and  push  in  red  lead  enough  to  fill  up  the  spaces. 
"When  pushed  in  tightly  the  whole  readily  comes  away  from 
the  mould,  which  can  be  theu  used  again.  The  red  lead 
mud  is  also  made  into  square  cakes.  In  all  these  processes 
the  hands  of  the  workers  come  in  frequent  contact  with 
the  material,  and  in  some  cases  gloves  are  not  worn. 

The  compulsory  use  and  inspection  of  gloves  is  recom- 
mended, with  ample  washing  accommodation.  The  increased 
use  of  machinery  is  also  considered  desirable. 
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XI. — Enamelling  of  Iron  Plates. 

The  iron  plate,  having  been  cleaned,  is  first  smeared  with  , 
a  little  gum  and  water,  and  then  a  fine  powder,  which  may 
contain  up  to  25  per  rent,  of  lead,  is  sifted  over  it.  The 
plate  is  then  heated  in  a  furnace  until  the  powder  melts, 
forming  the  first  coating  of  enamel.  Another  way  is  to  put 
on  the  powder,  prHviously  wetted,  with  a  ladle.  The  next 
process,  known  as  "  s'.villing,"  is  to  brush  colour,  which 
nearly  always  contains  lead,  carefully  over  the  plates.  This 
is  gone  over  with  finer  and  finer  brushes  to  secure  an  even 
surface,  and  the  plate  is  then  dried.  Up  to  this  point  not 
much  danger  attaches  to  the  industry,  but  it  is  in  the  next 
operation  that  most  of  the  danger  lies.  The  workers 
(women)  place  a  stencil  on  the  plate  and  rub  off  the 
exposed  colour  with  a  nail  brush.  This  comes  off  as  a 
thick  dust,  and  although  they  work  on  perforated  tables, 
some  dust  is  inhaled.  When  the  upper  layer  of  colour  is 
i-ubbcd  through  and  the  pattern  appears  clear  and  sharp 
the  plate  is  again  fired.  The  process  may  be  repeated 
several  times,  according  to  the  number  of  colours  required. 
The  lead  used  in  the  enamels  is  chiefly  red  lead,  and  the 
manufacture  is  a  trade  secret. 

The  existing  special  rules  under  the  Factory  and  "Work- 
shop Act,  1891,  for  enamelled  iron  plate  works  are  then 
cited  and  approved,  so  far  as  they  go. 

The  committee  find  that  severe  and  sometimes  fatal 
illness  results  to  the  workers  in  the  stencilling  process. 

Frequent  medical  inspection  is  insisted  on,  no  girl  under  j 
20  is  to  be  emplo3-ed,  and  no  female  without  previous 
examination  and  medical  certificate  that  she  is  of  the 
required  age  and  fit  for  the  work,  as  in  the  case  of  white 
lead  works.  Enamelling  firms  are  also  recoaimended  t.i 
give  each  female  worker  half  a  pint  of  milk  and  a  biscuit 
before  beginning  work.  The  perforated  bench  is  also  to  be 
boxed  in  below  and  supplied  with  a  fan  to  draw  down  the 
dist.     A  separate  dining  room  is  also  to  be  provided. 

XII.— The  Death  of  Harriet  Walters. 

This  girl,  aged  1 6,  was  employed  in  an  enamelling  works 
at  BUston,  and  the  circumstances  attending  her  death  are 
detailed.  She  died  of  lead  poisoning,  a  typical  case.  The 
committee  criticise  the  medical  evidence. 

X  Til. —  The   Tinning  and    Enamelling  of  Iron  Hollow- 
Ware. 

This  industry  of  preparing  kettles,  saucepans,  frying  pans, 
&.C.,  is  largelj'  carried  on  at  Wolverhampton,  Bilston, 
Dudiey,  and  the  neighbourhood.  The  article  in  the  rough, 
previously  cleaned  with  dilute  hydrochloric  acid  and  chloride 
of  zinc,  is  dipped  into  a  "  pit  "  containing  a  mixture  of  melted 
tin  and  lead  in  varying  proportions,  according  to  the  qualitj- 
of  the  goods.  The  leading  firms  use  no  lead  for  culinarj' 
utensils,  but  only  when  the  article  is  to  be  japanned  also. 
Such  vessels  are  generally  slop  pails,  coal  scuttles,  baths,  &c. 

The  committee  commends  the  suggestion  of  H.M.  In- 
spector of  Factories  that  the  use  of  lead  and  arsenic  in  the 
enamelling  and  tinning  of  culinary  utensils  should  be 
absolutely  prohibited. 

Washing  accommodation,  with  compulsory  use  thereof, 
and  prohibition  of  eating,  except  in  a  specially  provided 
room,  are  to  be  extended  to  this  industry. 

XIV. — Remarks  applicable  to  all  the  foregoing  Trades. 

The  duty  of  employers  and  workers  is  discussed  in 
relation  to  the  existing  and  proposed  rules,  and  penalties  for 
contravention  are  proposed;  wliile  the  duty  of  reporting 
lead  poisoning  is  placed  on  the  same  footing  as  that  of 
reporting  accidents.  A  summary  of  all  the  foregoing  recom- 
mendations and  suggestions  is  given,  and  after  some  remarks 
on  the  probable  effect  of  these  upon  the  lead  industries,  the 
committee  record  their  conviction  that  lead  and  all  its  com- 
pounds are  more  or  less  poisonous  and  that  the  use  of  each 
or  all  of  them  is  attended  by  danger. 

The  Duty  ox  Pi-Troleum  Jelly  in  Fijaxce. 

The  quest-on  has  been  raised  in  Frame,  for  duty  charging 
purposes,  whether  the  tariff  rates  of  32f.   or   28f.  per   lOti 


kilogs.  for  vaseline  apply  not  only  to  petroleum-jelly  for 
pharmacy  and  perfumery  purposes,  but  also  to  more  or  less 
imperfect  petroleum-jellies  used  for  lubricating  machines 
and  other  analogous  purposes.  The  Consultative  Committee 
of  Arts  and  Manufactures,  having  considered  the  question, 
has  given  the  opinion  that  the  tariff  rates  above  referred  to 
apply  only  to  pure  vaseline  (also  called"  natural  vaseline  "), 
to  the  exclusion  of  greases,  heavy  oils,  and  residues  intended 
for  lubricating,  these  being  admissible  under  the  heading  of 
"  lubricating  oils."  jMinisterial  ratification  has  been 
accorded  to  these  distinctions,  and  they  will  therefore 
govern  the  application  of  the  import  duties. —  Chemist  and 
Druggist. 

^ThE   CHEMrCA.L   IxorsTRY  IX   Jamuca.. 

The  West  Indies  Chemical  Works  (Limited)  is  the  title 
of  a  new  enterprise  about  to  be  established  at  Spanish  Town, 
Jamaica,  the  object  being  the  extraction  of  dye  from  logwood 
cashaw,  and  other  vegetable  substances. — Chemist  and 
Druggist. 

The  Metkic  System  in  Ecssia. 

The  first  step  towards  tha  introduction  of  the  decimal 
S5'stem  into  Kussia  will  ba  made  with  the  new  year  (January 
13,  old  style),  when,  by  order  of  the  Tsar,  the  chemists  of 
the  Empire  will  begin  to  use  decimal  weights  and  measures. 

—Ibid. 

SIes-eral-Water  AIakixg  ix  Gekm.axy. 

The  polica  in  Posen,  Germany,  have  issued  an  order  pro- 
hibiting the  use  in  the  manufacture  of  artificial  mineral- 
waters  of  anj'  other  than  distilled  water  or  of  chemicals 
which  do  not  hold  the  pharmacopoeial  tests.  The 
penalty  for  infringing  the  order  is  305.  for  each  offence. 

—Ibid. 

The  Birmingham  Corporation  Sewage  Farm. 

"  Standard"  Agricultural  Reports,  December  19,  1893. 

OxE  of  the  most  discouraging  of  the  unsolved  problems 
relating  to  agriculture  is  that  of  the  profitable  utilisation 
of  the  immense  amount  of  fertilising  matter  contained  in 
the  sewage  of  great  towns.  There  is  probably  no  better- 
managed  or  more  productive  sewage  farm  in  the  world 
than  that  of  the  Birmingham  Corporation,  and  yet  it  is 
carried  on  at  a  heavy  annual  loss.  It  is  1,400  acres  in 
extent,  and,  according  to  the  North  British  Agricul- 
turist, the  value  of  produce  sold  off  the  land  is  invariably 
over  20,000?.  per  annum.  The  manager  is  Mr.  David 
Tough,  who,  when  in  charge  of  the  Warwick  sewage  farm, 
gained  the  price  of  100/.  offered  b^-  the  Koyal  Agricultural 
Society  for  the  best  managed  sewage  flirm  in  the  country.  j 
Enormous  crops  are  grown,  and  a  herd  of  200  dairy  cows  ■ 
yield  a  great  quantity  of  milk  for  sale.  Yet  the  annual  ■ 
loss  exceeds  30,000/.,  of  which  the  sum  of  12,000/.  is  put 
down  as  actual  loss  on  the  working  of  the  farm,  18,000/. 
representing  interest  on  the  cost  of  the  land,  buildings,  and 
plant.  It  is  only  fair  to  point  out,  however,  that  there  are 
two  special  causes  of  heavy  expenditure  which  go  far 
towards  accounting  for  the  unprofitableness  of  this  sewage 
farm.  In  consequence  of  the  large  quantities  of  acids 
carried  into  the  sewage  from  the  numerous  factories  of 
Birmingham,  it  is  necessary  to  use  about  II  tons  of  lime  a 
day  to  neutralise  them,  or  they  would  destroy  vegetation,  m 
and  this  lime  costs  3,000/.  per  annum.  Again,  owing  to  \ 
the  want  of  a  sufficient   fall  for  the  sewage  on  the  farm, 

:  settling  ponds  had  to  be  provided  for  the  precipitation  of  the 
sludge,  500  tons  of  which  have  to  be  raised  daily  by  means 
of  dredgers,  and  pushed  along  a  moveable  duct  for  deposi- 
tion on  the  nearest  fields,  where  it  has  to  be  trenched  in. 
The  cost  of  this  work  is  about  9,000/.  per  annum.  With 
respect  to  the  heavy  amount  put  down  for  interest,  it  is  to 
be    borne    in    mind    that    land   in   the   neighbourhood   of 

I  Birmingham  is  valuable,  so  that  the  purchase-money  of  the 
farm  was  a  very  large  amount.  The  disposal  of  the  sewage 
of  a  town  of  650,000  inhabitants  is,  necessarily,  a  costly 
business,  and  great  as  the  loss  on  the  sewage  farm  is,  it  is 
made  much  smaller  than  it  might  have  been  by  excellent 

.    management. 
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'JiiK  Woki.d's  Cukmh  \r.  I-Ixpouts  to  the  I'mtki) 
Statks  roR  IH'j:i. 

United  Slale.s  Deparlment  of  Slate,  1893. 


Articles. 


Consular  District. 


Amount. 


Acid,  oxalic Christiania 

Aloes Dutch  "West  Indies 

Aiiiher  and  iinitalion  aiiilicr Koniii;;.s)ier2' 

Atitimony London 

, Xewca-stk- 

(rcRulus) Oporto 

^rgc>ls  aTid  cream  of  t:irtar Uarcflona 

HmsI.- 

liordeaiix 

,,                „               ('ape  Town 

„                ..               Leghorn 

Lyons 

„                „               ^larseilles 

„                „               Messina 

Xaples 

„               Oporto 

Arsenic Falmouth 

Plymoutli 

Asliestos Athabasca  (Canada) 

Asphalt Basle 

Brunswick 

„      nine    months    ended     31st  ('ardenas  (Cuba) 

JIarch  1893. 

, Catania 

.,      Trinidad 

Attar  of  roses <  'onstanti iiople 

Balsam Bahia 

„      copaiba,  nine  months  endei  „ 
31st  March  1893. 

,,      BaiTanquilla 

(Coiumbiaj. 

„      copaiba  , Para 

Bark,  hemlock Fredericton  (X.B. / 

.,     tannin? La  Paz  (Mexico) 

„     hemlock !McAdam  .Junction 

(X.B.). 
Moncton  (X.B.) 

San  Jos6  (Mexico) 

„      St.  Hyaeinthe 

„     nine    months     ended     31st  Valparaiso 
December  1892. 

Bitumen Beyrout 

Bones,     nine  months    ended   31st  Buenos  Ayres 
March  1893. 
„          six     montlis   ended    30th  Cape  Tevde  Islands 
.September  1^92. 
Lgypt 

and  bone-ash Paysandu  ( Uru- 
guay). 

„         Eosario 

„         (buffalo)    Winnipeg 

Brazil  wood Mazatlan  (Mexico) 

„           Bahia 

Brcmze  powder  and  leaf  metal FiU-th 

„              „                 „           X'uremljcrg 


Dols. 

18,090 

3,047 

33,742 

204,720 

131,399 

20,864 

213,018 

19,374 

9t;,000 

10,088 

126,365 

243,000 

99,000 

336,376 

75  .',91 2 

131,805 

34,658 

65,715 

27,419 

41,509 

82,893 

7,860 

43,504 

375,536 

141,929 

30.696 

12,026 

12,610 

13,932 

12,121 

12,239 

.30,611 

26,304 

5,875 

38,863 

744 

19,859 

139,043 

497 

40,970 

58,581 

7,936 

33,290 

4,892 

10,730 

368,031 

282,306 


Tjii;  Woki.i/s  Ciik.mk  vi,  Kxpokts,  &c. — cont. 

.Vriiclis.  Consular  District.  {Amount. 


Camphor. 
Cassia  . . . 


Os:ika  and  Hiogo 


Dols. 
.522,1:2 


CL'meru 


Chocolate  and  cocoa 


Cinchona 

Citrate  {see  also  lemon  juice) 
Clay,  china , 


Coca  leaves  and  elixir,  nine  months 

ended  31st  March  1893. 
Cochineal,  six   months  ended   31st 
December  1892. 
,,       nine  months  ended  30tli 
•September  1S92. 
Cocoa 


and  chocolate. 


Cocoa  butter 

Copper 

„      re^ulus  

„      bullion  and  matte 

Copra 

„    nine      months     ended     31st 

December  1893. 
„    six      months       ended      31st 

December  1893. 
Dextrine,  glucose,  &c 

Drugs,  chemicals,  dyes,  paints,  and 
colours : — 
DriiiTS 


Hong  Kong 

79.170 

Dutch  Didi<  s 

26,593 

Canton 

101,197 

Antwerp 

151.197 

Brunswick 

4i5,o:i» 

Bruss<'ls 

272,';i;.-, 

Charleroi 

101,947 

Frankfort 

52,6«)7 

Hamburg 

.397,193 

London 

1,228.850 

Mannheim 

317,30<; 

M aye nee 

202,^78 

Newcastle 

41,2:53 

Stettin 

268,938 

Amsterdam 

593,257 

Caracas 
(Venezuela). 

Canipano 

(Venezuela). 

Cologne 

35,480 
e6..395 
40,098 

Ija.  Guayra 

(Venezuela). 

Kingston  (.Jamaica) 

10,058 
26.719 

^lanicaibo 

(Venezuela). 

Trinidad 

18,495 
1,384,247 

C.'ylon 

73,185 

Palermo 

33,990 

I'almouth 

154,430 

Plymouth 

259,116 

Callao 

5,239 

Grand  Canary 

1?,S26 

Tenerifle 

3,916 

Bahia 

616,874 

Bristol. 

38,894 

Lisbon 

8,709 

London 

304,402 

I'ara  (Brazil) 

17,321 

Amsterdam 

197,639 

Quebec 

221,447 

Puerto  Cabello 

(Venezueia). 

Saltillo  (MexicD) 

93,860 
133,170 

Ceylon            [ 

20,963 

Samoa 

2,299 

(other  than  opium) 

and  medicines 

chemicals,  an'l  paints. . . 


Tahiti 
Stettin 

Calcutta 
Dresden 

Hong  Kong 
Paris 

Sonneberg 


27,700 

4,272,076 

00,704 

51,418 

163.000 

49,493 
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The  Woki.u's  Chemical  Exports,  &c. — cont. 


Articles. 


Cousular  District.  ,  Amount. 


Drugs,  chemicals,  dyes,  paints,  and 
colours— co«f. 

Chemicals Aix  la  Cbapelle 

„          Berlin 

„          Birmingham 

„          BordeaBX 

„          Bremen 

„          Bresliiu 

Bristol 

„          Brunswick 

Cette 

„          Glasgow 

Lille 

„ Liverpool 

„          London 

„          Manchester 

„          , . ,' Marseilles 

„         Newcastle 

„         Rouen 

, Stuttgart 

Vienna 

Dyes  and  drugs Amsterdam 

„    and  chemicals Basle 

„    colours,  and  chemicals  . . .  Barmen 

„    and  drugs Cologne 

„    and  chemicals Dusseldorf 

„    drugs,  and  chemicals '  Frankfort 

jj          „                 „          \  Hamburg 

„    and  chemicals Hnddersfield 

„    and  drugs Kehl 

„            „       . , Leeds 

„             „        and  chemicals. .  Mannheim 

„            „        Mayence 

„             „        and  medicines .  Nuremberg 

„    (anilines) Basle 

„     (colours) Berlin 

„    (anihnes) i  Cologne 

„    Havre 

„    colours,  and  washing  blue  Hull 

,,    Lyons 

„    (colours) Kotthigham 

Essences Messina 

„        Palermo 

Perro  manganese Cardiff 

„               Swansea 

Fertilisers \  Dublin 

„ Toronto 

Floorcloth  («<?e  n?so  linoleum)  ....  Dunfermh'ne 

I'ustic I  Puerto  Plata 

(S.  Donaiugo). 


Dols. 

141,003 

183,031 

158,042 

94,000 

59,615 

14,948 

40,021 

206,703 

188,000 

344,332 

214,143 

8,527,046 

1,999,469 

C57,819 

247,000 

375,041 

22,000 

130,967 

95,978 

168,831 

201,196 

760,003 

104,025 

77,742 

1,426,763 

480,153 

115,001 

181,754 

54,543 

2,687,01* 

528,181 

57,271 

238,322 

105,963 

157,338 

104,000 

47,909 

41,000 

109,110 

464,581 

21,417 

6^84 

87,123 

38,153 

19,564 

5,296 

20,981 


Articles. 


Consular  District.    Amount. 


Fustic 


Gall  nuts 


Gambier,   six   months    ended   31st 

December  1892. 
Gelatin 


Glass  and  glassware 


plate  

and     earthen- 
ware. 


and  porcelain . 

plate 

window 

plate 

window 


bottles. 


plate,     mirror, 
and  window. 


porcelain    and 
pottery. 


and  porcelain. 


Glucose. 
Glue. . . . 


St.  Ann's  Bay 
(Jamaica). 

Tampico 

(Mexico). 
Vera  Cruz 

( Mexico) . 

Hankow 

Singapore 

Leith 

xiix  la  Chapelle 

Amsterdam 

Bamberg 

Berlin 

Bremen 

Breslau 

Brussels 

Charieroi 

Dresden 
Dusseldorf 

Erfurt 

Fiirth 

Kehl 

Kidderminster 

Li^ge  and  Verviers 

Piiris 

Reichenberg 
(Austria). 
Rheitns 

Venice 

Stettin 

Dublin 


Dols. 

7,444 

87,759- 

43,154 

5,730' 

733,855 

161,727 

33,38i 
130,445- 

55,600 
105,985. 

84,260- 
H6,46r 
477,304- 
137,59* 

4-1,700- 

1,385,595- 

157,038- 

96,441 

See 
Porcelain. 
1,602.529 

138,385 

49,408- 

120,50(> 

318,000" 

597,30r 

219,000 

'       24,753- 

See 

Dextrin. 

i       19,39» 


Glue  stock. 
Glycerin . . . 


Grease. 


and  oil. 


Guano. 


Gum,   chicle,  nine  months  ended 
31st  March  1893. 
„     Senegal 


TiMgacaiith 

Damar  and  copal, 
spruce  


spruce  .., 
Kauri . . . , 
and  glue 


Lyons 

59,000- 

Prague 

See  Gum; 

-Sheffield 

66,951 

Rio  Grande  de  Sul 

(Brazil). 

Barcelona 

16,463 
134,172; 

Cienoa 

41,82S 

Grao  (Portugal) 

n,62* 

Brunswick 

57.447 

Hnddersfield 

70,591 

Paysandu 

(Uiiiguay). 

Belize 

25,50S 
4,601- 

Bordeaux 

68,000> 

Conslantinople 

55,620 

Dutch  India 

95,181 

Kempt  (N.S.) 

3,700 

London 

341,725. 

Megantic  (Quebec) 

2,765- 

Xew  Zealand 

1,997,607 

Prague 

128,354. 
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The  Wobld's  Chemical  Exports,  &,c.—cont. 


Articles. 


Consular  District. '   Amount 


(Uiui,  c'Oiia).  six  uionths  ended  31st 
Utrcmlmr  1S!I2. 
„     inast  ic  or  fhicle 


.,    cojial  . . 
(I'litla-perclii 


six  months  ended  31st 
December  1892. 


llcnncfiuon  fibre,  six  months  ended 

31st  December  1S".I2. 
1  tidia-riiblier 


Dols. 

Singajjore  lliiyl'.tS 

Tu:(pan  (Mexico)  115315 

V'tni  Cniz       „  5iiyS50 

Zar.7.ib.sr  51yS:*i 

Dutch  West  Indies  2,S«5 

Singapoi-c  40,803 

Trinidad  8;ni 

Merids  (Mexico)  2,489,283 


IndiffO 


nine  months  ended  31st 
March  IH'Xi. 


(Balata) 


(Balata) 

(Balata) 


nine  months  ended  31st 
March  1893. 


and  hides, 
elastic  . . . . 


Amsterdam 

Bahia 

BarranpniJIu 

(Columbia). 

Belize 

Bluefields 

(Xic:irai?ua). 

British  Gaiana 

Carthagena 

(Columbia). 

Carupano 

(Venezula). 

Ceara  (Brazil) 

Colon  (Columbia) 

Dutch  Guiana 

Esmeralda 
(Ecuador). 

GuajaquiJ 
(Ecuador). 

Hambxu'g 

Havre 

Lisbon 

Liverpool 

Madagascar 

Managnic 

(Nicaragua). 

Natal  (Brazil) 


82,778 

60,628 

7y354 

0,913 

71,7o8 

1,083 

66,000 

506 

24,496 

4,147 

11,081 

4:3,274 

129,543 

518,212 

224,000 

6S3i)57 

1,779,865 

99,845 

26,465 


six  months  ended  31st 
December  1892. 


six  months  ended  31st 
December  1892. 


goods . 


Insect  powders 
Iodine   


Nottingham 

204,922 

Panama 

108,687 

Para  (Brazil) 

13,888,057 

Puerto  Cortez 
(Honduras). 
Rottei-dam 

4,502 
91,467 

Ruatan 

(Honduras). 

San  Bias  (Mexico) 

2,862 
4,362 

S.  Jose  tie  Guate- 
mala. 
S.  Jnan  del  Norte 
(Kicaragtia). 
Singapore 

20,368 
87,476 
35,241 

Truxino 

(Honduras). 

Tuxpan  (Mexico) 

1,823 
9,827 

Zanzil)ar 

11,319 

Brunswick 

41  ,.385 

London 

312,405 

Philippine  Islands 

16,369 

Sun  Juan  del  Norte 

(Nicaragua). 

Vera  Cruz 

6,103 
9,850 

Trieste 

71,884 

I  qui  que 

579,313 

Thk  World's  Chemical  Exports,  &c. — cont. 

Articles.  I  Consular  District.    Amount. 


Kii'iit Magdeburg 

Lead ,  Malaga 

„    bars    and    argontifeifiiis,  nine  Xuevo  Laredo 

motitlis ended 31st  Mareh  1893. ,  ( .^Ic.xjco). 

"    I  I'asf)  tlel  Xortc 

(M.-xico). 

„    six    months    ended   .30th  Sep-  Siin  Luis  l^jtovi 

tembor  1892.                               '  CMexico). 

Leather,  glovo >  Annabcrg 

Bristol 

„       saddlery Birmingham 

„       and  leather  goods Cologne 

..       seal Dundee 

„       and  hides  and  skins Frankfort 

!>       Geneva 

Kehl 

..       i  Leeds 

,;       and  hides  and  skins Liverpool 

J.       London 

„       and  skins  and  hides Lj'ons 

„        and  hides  and  skins 3Iannheim 

„       and  skins  and  hides Marseilles 

.J        Mayence 

„       hides,  and  skins Nottingham 

„       and  skins  and  hides Paris 

„       and  calf  skins ;  St.  Petersburg 

»       Trieste 

„       >  Vienna 

„       goods Cologne 

„           „      Tienna 

Lemon  juice Messina 

Linoleum j  Dunfermline 

Logwood  and  logwood  roots |  Falmouth 

i         (Jamaica). 

„  „  j       Montesro  Bay 

(Jamaica). 

„  „  .     Port  an  Prince 

(Haiti). 

,,  „  Port  31  aria 

(Jamaica). 

„  „  !       Puerto  Plata 

(St.  Domingo). 
„  „  :        St.  Domingo 

„  „  Savannah-la-Mar 

(J.imaica). 

„  „  j      St.  Ann's  Bay 

(.Jamaica). 

„  „  I       Zara  (Cuba) 

Magnesia i  Cork 

Manure  salt ■  Magdeburg 

Matches '  Gothenbni^ 

Menthol Kanagawa  (Japan) 

Metal  (leaf) I  Efu-th 

„        ,,      I  Nuremberg 

„    (type) I  Bristol 

Metals  (other  than  iron  and  steel)  .  j  London 

Milk,  condensed i  Geneva 

'  Lucerne 


DoN. 
432.007 

19.2.53 
3,n7,9-18 

11,025 
580,741 
291,492 

92,7S5 
197,653 
174,408 

73,705 
556,266 

00,707 
231,846 

26,731 

1,416,010 

624,128 

151,000 

1,271,087 

271,000 

141,278 

714,316 

1,894,000 

10,136 
110,867 

84,002 

See 
Leather. 
57,581 

92,1S6 

35,792 

18,760 

24,070 

38,335 

14,847 

S,G73 

2,890 
132,945 

3,613 
63.615 

2,7£!> 

273,140 

98,19$ 

23,.391 

See 
Bronze. 

15,618 
294,068 
105,071 

73,621 
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The  World's  Cuemicai-  Exports,  &c. — cont. 


Articles. 


Consular  District.     Amount. 


Mineral  waters 


!^Iustard  , 
Nickel . . . 


inatte,  nine    months  ended 
31st  3Iarch  1893. 
Nitrate  of  soda 


Oil,  cod  liver. . . 

„    cod 

„  cocoa  nut . . 
„  essential . . 
„  rape-seed . 
„    whale  . . . . 


essentia],  and  chemicals 
av.d  soap 


sulphur 

vlans  ylanu 


palm 

liuseed  cake. 


.,    fish 

„    cake 

Ore,  iron 

„    magnesite  . , 
„    manganes?  . 

„    iron    

„    gold-bearing 

„    ii-on 

„    silver 


gold 

iron 

silver 

manganese . 
iron 


silver. ,. 
free  ore . 
and  silv( 
gold . . . . 
silver. . . 
iron  . .. , 
silver.. . 


Barcelona 

Euda-Pesth 

Cologne 

Frankfort 

London 

Havre 

Prescott 
(Canada). 
Iquique 

Bergen 

Cape  Canso  (N.S.) 

Ceylon 

Copenhagen 

Hawaii 

Hong  Kong 

Huddersfield 

Leipsic 

Liverpool 

London  | 

Naples 

Philippine  Islands 

Port  Stanley 

( Canada ) . 
Sierra  Leone 

Stratford  (Canada) 

Vora  Cruz 

Yarmouth  (N.S.) 

Stratford  (Canada) 

Athens 

Athens 

Batonm 

Alsiers 

British  Columbia 

Carthagena 

Chihuahua 

{ Mexico). 

Durans;o  (Mexico) 

Ensenada  (Mexico) 

Leghorn 

Guaymas  (Mexico) 

Kempt  (N.S.) 

Lisbon 

Liverpool 

Mazatlan  (Mexico) 

Mexico 

Nogales  (Mexico) 

Nogales  (Mexico) 

Nuevo  Laredo 
( Mexico) . 
Ottawa 

Paso  del  Norte 
(Mexico) . 


Dols. 
11, .370 

78,010 

394,G-J5 

62,571 

218,008 

46,000 

364,602 

2,880,613 

82,055 

2,470 

937,331 

73,015 

38,061 

3.3,310 

278,539 

^eeGrease 

251,158 

192,801 

226,565 

26,320 

10,002 

11,718 

l,8ti2 

73^741 

11,762 

7.178 

73,711 

70,4-12 

20,519 

310,326 

126,091 

340,318 

289,710 

;     981,066 

342.418 

18,208 

015,375 

88,803 

10,642 

19.014 

219.951 

C65.710 

61,200 

037,462 

621,891 

45,799 

14,431 

1,351,050 


The  World's  Chemical  Exports,  &c. — cont. 


Articles. 


Consular  District.     Amount. 


Ore,  silver  and  silver  lead Piedras  Negras 

(Mexico). 
„    silver ^    Saltillo  (Mexico) 

„        ,,    San  Bias  (Mexico) 

„       „     S.  Luis  Potosi 

(Mexico). 
„    silve/  and  silver  lead ,      Sierra  Mojada 

„    manganese    and     iron,     nine     Santiago  de  Cuba 

months  ended  31st  Decern-  j 

ber  1S93.  | 

„    product    of   the    mines,    nine  ,        Sherbrooke 

months  ended  31st  Decern-  '         (Quebec). 

ber  1893. 
„    silver I  Vera  Cruz 

„    manganese ;    Windsor  (N.S.) 

„    oxide  of  iron 

„    silver 

„    gold  and  silver 

Orris  roDt 

Paper 


and  war« 

photogi'aphic 
other  


coloiu'ed,    photograi)hic,   and 

fancy, 
and  goods 


fancy . 
^oods  , 
wall  . . 


Three  Hivers 
(Canada). 
Winnipeg 

Zacatecas 

Leghorn 

Aberdeen 

Aix  la  Chapelle 

Annaberg 

(Germany). 

Antwerp 

Berlin 

Dresden 

Frankfort 

Kanatrawa 
(.Japan). 
Leipsic 

Nuremberg 

Paris 


Paper  stock:— 

V."ood  pulp Vnnapolis  (N.S.) 

„         Bergen 

„         Breslan 

„          Buda  Pesth 

Carleton  Place 

i  (Canada). 

„          Chrisliania 

Clifton  (Canada) 

„         Gothenburg 

Helsingfcrs 

(Finland). 
Hull 

„          New  Brunswick 

„          Ottawa 

„         Prague 

„          Stockholm 

Amsterdiim 

Berlin 

Bordeaux 

Catania 

Dresden 

j            Egypt 

I            Ghent 


Bags. 


Dols. 

298,895 

1,041,151 
76,940 

205,220 
1,079,484 

690,703 

26,161 

85,009 

2,031 

3,427 

187,380 

22,792 

59,674 

[     168,201 

54,808 

'       54,242 

151,328 

I     283,722 

I        58,044 

144,622 

41,049 

78,511 

46,837 

671,000 

6,906 

11.3,250 

114,202 

26,996 

14,397 

519,576 

26,684 

296,705 

2,056 

25,285 

63,.308 

121,390 

122,899 

22,085 

98,427 

86,881 

85,000 

17,246 

68,7851 

69.462 

715.794 
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Tin;  ^^'ol{I.u's  Ciif.mk  at.  Ivm-ohts,  Ike. — cotil. 


'I'm:  Woui.n's  Ciik.mk  u.   Kxroirrs,  &c. — ront. 


Articles. 


Consular  District.  ;  Amount. 


<  onsular  Din(rict.    Amount, 


Paper  Stock— cont. 

Rags Hamliun?' 

, Kiiniiigslwrg 

Manchester 

„    Rotterd»m 

„    Osaka  and  Hisfro 

Stettin 

Three  Rivers 

(Canada). 

.,    \'i(>tuia 

Papor  waste Cornwall  (Canada) 

I 

,,      stock '  Dundee 

„         , Leghorn 

„         , [  Liverpool 

„    {  London 

Porfumcrv,  civet,  six  months  ended  '  Aden 
.•51st  December  1892. 
Xice 

Paris 

Phosphate Antwerp 

Pitch  and  tar London 

Platinum  and  ware Frankfort 

„         Koningsbeig 

„          St.  Petersburs; 

Phimba^c Ceylon 

Nogales  (Jfexico) 

„        and  lead  pencils '  Nuremberg 

Porcelain.pottery,  china,  earthenware  Breslau 

„                 ,y                 »  Cologne 

„                 „                 ,,  Dresden 

^                 „                  „&.  glass  Erfurt 

„                  „                  ,,  Glaucliau 

„                 „                  ,y  Kidderminster 

„                 „&.bricks  Leeds 

„                  „                  „  Limoges 

„                 »                 ^  Slagdeburg 

„                „                 „              j  Nuremberg 

„                 „                 „              :  Paris 

„                  .,                 „  Prague 


Keichenberg 
(Austria). 
'  Rheims 


„                 .,                 j»              j  Sonneberg 

i  (Germanv) 

(&  tiles)    I  Tunstall 

Potash,  potassic.  chloride ]  Bruns'wick 

„      Cologne 

„        chloride  and  sulphate Magdeburg 

Quicksilver '  London 

Saffron <"!  ras  (Portugal) 

Salt Liverpool 

Saltpetre Calcutta 

Soap ^ Leghorn 


Dolv. 

IIS.OSS 
71t4,2.39 
123.80S 
V)5,m 
19(i072 
172,970 

36,966 
1,494 
140,937 
144,921 
348,300 
415,940 
4,89S 
193,000 
491,000 

44.300 
229,489 
318,679 

21,450 
145,669 
795,095 

12,975 

97,135 
See  Glass 

94,148 
154,653 

98,892 

39,669 

69,034 

12.3y369 

1 '29,000 

61,924 

56,741 

See  Glass 

577,538 

84,£34 
See  Glass 
917,317 
3,849,052 
209,389 
215,939 
918,9a3 
376,759 

15,025 
570,846 
518,845 
181,868 


>»oai) 

Soap  stock 

Squills,  cumin  seed,  &e 

Starch 

Sugar  (beet) 

Sugar  (cane)  too  long  to  abstnict. 
Sulphides  of  silver 

Sulphate  of  potash 

Sulphur,  iron  pyrites 

„       ore 

„       ore,     iron     pyrites,    and 
mangtmese  ore. 

Sumac 

Tiles,  chemicals,  cycles,  hardware, 

&c. 
Tin  (Banca  and  Billilon) 

..    quarter  ended  30th  September 

1892. 
,.   six  months  ended  31st  December 

1892. 
.,    nine  months  ended  31st  5Iarch 

1892. 
Tin  foil 

Tin  plates  

„         and  terne 

„        and  black  plates  and  tin 

slabs. 
„        and  terne  and  black 

Tin,  terne,  and  black  plates 

L'lti-amarine 

Vanilla 

„      Vjeans 

„     six  months  ended  31st 
December  189-2. 
Wax,  bees' 


r.ivi-rjKiiil 

Dels, 

,9eeOil9. 

I>oiidoii 

260.79(1 

Palenno 

2.';,.'Vtr 

Malta             1 

2.82» 

Fredericton 

12,05(> 

Antwerp            , 

1,497,S1.> 

Breslau 

53,098 

Uriniswick 

316.931 

Dantzic 

106,000 

Fiume 
Hambiux 

See 
Trieste, 

Leipsic; 

152,V57 

^lagdeburg 

•J68,S25 

Prague 

1,827,.355 

Trieste 

98,224 

Chihuahua 

n.llT 

Guaymas 

2i3,773 

Mazatlan 

310,857 

^lagdebui^ 

2^4,61? 

Cadiz 

94,122 

„ 

256,77* 

Catama 

200,738 

Quebec 

12,Cf;4 

Girgtnti 

1,295,980 

Huelva 

364,855 

Kanagjiwa 
( Japan  j. 
Palermo 

226,02* 
295,.39I 

Wolverhampton 

232,399 

Amsterdam 

282,618 

Ix)ndon 

3,319,15»? 

Penang 

.^30,197 

Singapore 

2,697,164. 

Sydney,  N.S.W. 

535,431 

Breslau 

12,156 

Bristol 

19,189 

Cardiff 

25,290 

Liverpool 

8,159,260^ 

Llanelly 

1,602,140 

Newport 

135,013 

Swansea 

6,938,000 

Dusseldorf 

.30,169 

Tuxpan  (Mexico) 

432,714 

Vera  Cruz  (Mexico) 

277.685 

Guadaloupe 

1,660 

Tahiti 

4,025 

Cardenas  (Cuba) 

2,620 

Lisbon 

7,0C1 
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Articles. 


Consular  District. 


Dols. 

Was,  bees' Santiuso  de  Cuba  4,918 

.,      nine      months     euded     31st  San  Domingo  3,289 
JIarch  1S93. 
"SVines  and  malt  liquors  :— 

Malt  liquors Bamberg  14,321 

„           Bremen  147,703 

Porter ,              Cork  2,732 

„      Dublin  788,293 

W'ines  and  malt  liquors Frankfort  127,366 

Ale Leith  33,119 

Malt  liquors London  812,052 

Wines  and  malt  liquors Mannheim  275,967 

Malt  liquors Munich  46,455 

Ale London  (Ont.)  2,699 

"Wine,  gin,  and  malt  liquors  ....  Plymouth  9,145 

"VTinelees Bari  43,381 

„           Naples  39,235 

„           Messina  39,770 

"Wines,     spirituous     liquors,     and 

liqueurs  (too  long  to  abstract). 

Zinc,  zinc  dust Breslau            I       19,571 

„     Liege  and  Ver\"iers  33,332 


Amount. 


BOARD  OF  TRADE  RETURNS, 
Summary  of  Imports. 


Articles. 


Month  ending  November  30th. 


1892. 


Metals 

Chsmicals  and  dyestufts 

Oils 

Raw  materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports  . . . . 


£           ! 

£ 

1,563,767 

1,670,219 

474,322 

474,816 

658,992 

552,965 

3.562,296 

3,299,044 

38,898,373 


35,800,856 


Summary  of  Exports. 


Articles. 

Month  ending  November  30th. 

1892. 

1893. 

Metals  (other  than  machinery)  .... 
Chemicals  and  medicines 

£                        £ 

2,049,483              2,162,042 

71U,487                 674,972 

2  "l''  902              2  357  PG9 

Miscellaneous  articles , 

Total  value  of  all  tiports 

1S,5  49,340     1        17.653,759 

i 

Imports  of  Metaxs  for  Month  endeng  30th  November. 


Articles. 

Quantities. 

Values. 

1892. 

1893. 

1892. 

1893, 

Copper : — 
Ore Tons 

i 
1 
6,891  ]         9,892 

9,573  i         8.106 

2,486  ■         5/)42 

277,855  !     221,592 

6,524  '         7,172 

768              708 

18,506  ;       13.101 

39,959          35,586 

75.380            SJOOO 

i 

39,913         77,835 

1 
£               £ 

35,233  !       62,373 

253,700        188,192 

120,589  ,     220,008 
1 

190,097        164,296 

57,857          66,576 

7,578           6,046 

188,176  I     131,550 

72,872  '       63,491 

6,533              600 

171.741        260,585 

186,477       305,36S 

174,162          99,303 

98,752        101,861 

Regains „ 

Uawrought , 

Iron:—    - 
Ore „ 

Bolt,  bar,  4c , 

S  teel,  un  wrought . .      „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

8,999  '         5,589 

Other  articles  . .  .Value  £ 
Total  value  of  metals 

.. 

1,563.767     1,670,249 

Imports  of  Oils  for  Month  ending  30th  Novexber. 


Articles. 


Quantities. 


1892. 


1893. 


Values. 


1893. 


Cocoa-nut ,  Cwt.           6,880  11,152 

Olive Tuns          1,243  |  556 

Palm Cwt.  85,581  93,484 

Petroleum GaU,    14,472,116   13,048,560 

Seed  Tons           2,068  2,668 

Train,  &e Tuns          1,978  2,359 

Turpentine Cwt.  75,467  I  19,940 

Other  articles  ..  Value  £         .. 

Total  value  of  oils ...  , . 


£ 

7,517 

£ 

14,488 

45,206 

21,653 

86,857 

113,829 

267,512 

208,085 

51,145 

63,647 

38.389 

44,843 

83,724 

21,382 

75,642 

65,033 

658,992        552,965 


Imports  of    Raw   Material   for   Non-Ikxtilb 

Ixdcstkies  for  Month  ending  30th  Xovember. 


Articles. 

Quantities. 

Values. 

1892. 

1898. 

18S2. 

1893. 

Bark,  Peruvian  . .   C^vt. 
Bristles Lb. 

9,125  ,         2,634 

192,769        161,883 

27,557  !       29,141 

7,816           5,101 
2,789          10,594 
3,0S3           3,618 

£ 

19,607 

28,959 

338,281 

21,439 
11,606 
26,270 

£ 

5,956 

20,414 

Caoutchouc Cwt. 

Gum:— 
Arabic , 

331,527 

21,162 
50,291 

Qutta-percha 

29,601 
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Impouts  of  Raw  Matkriai.  for  Non-Tkxtilk 
Industries  »or  Month  kndixg  .3Utii  November — 
contitiued. 


Articles. 


Quantities.  Values. 

1893.  1808.  1893. 


1892. 


Hides,  raw: — 
l>ry Cwt. 

Wet 

Ivory , 


21,982  20,4413  54,623 

00.9C3  40,072        111,731 

1,041  19i>  49,155 


Manure  :— 
Guano Tons 

Bones „ 

Nitrate  of  soda \ 

Phosphate  of  lime        „ 

Taraffin Cwt.   . 

Linen  rags Tons 

Esparto „ 

Palp  of  wood , 

Rosin Cwt. 

Tallow  and  stearin     „ 

Tar Barrels 

Wood  :— 
Hewn Loads 

Sawn „ 

Staves „ 

Mahogany Tons 

Other  articles. . .  .Value  £ 


1,8!)0 

5,628 

6,425 

19.111 

62,816 

250 

13,591 

17,229 

177,931 

84,428 

215 


1,502 

3,566 

673 

15,767 

75,897 

1,096 

8,095 

19.300 

43,551 

62,605 

3,390 


11,8.56 

25,046 

57,052 

33,eC6 

71,582 

2,841 

71,109 

90,220 

42,893 

108,519 

68 


£ 

50,332 

87,860 
10,299 

7,181 
17,081 

0,0S1 
27,950 
79,314 
10,601 
3-3,180 
99,126 

9,544 
83,172 

3,539 


161,679        162,170        333,521  303,989 

466,708  j     406,232     1,036,107  936,193 

11,259          19,047          56,014  72,041 

4,139  '         6,847          35,307  57,337 

924,720  892,290 


Total  value . 


3,562,296     3,299,044 


Besides  the  above,  druss  co  the  value  of  62,198?.  were  imported, 
as  against  73,351^  in  Xoveinber  1892. 

Imports  of  Chemicaxs  and  DrEsxxrFFS  for  Alexin 

ENDIXG    30th    XoVEMBER. 


Articles. 


Quantities. 


Values. 


1892.     :      1893.     i      1892.  1893, 


Alkali Cwt. 

Bark  (tanners',  Ac.)    „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal  Cwt. 

Cutch  and  gambier  Tons 

Dyes  :— 
Aniline Value  £ 


Alizarin 
Other  .. 


Indigo   Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. . .  Value  £ 

Total  value  of  chemicals 


6.633 
17,785 
31,448 

1.098 
2,350 


3,223 

28,822 
1,483 


9,698 
20,657 
13,083 

4S4 
3,738 


3,SG5 
18,888 
1,344 


£ 

4,640 
5,974 

10,308 

154,870 

6,764 

48,370 

12,642 

38.466 
417 
48,928 
25,292 
19,212 
98,433 


£ 

9,174 
6,547 
3,485 
128,129 
3,015 
70,889 

19.277 
26,312 
2,403 

74,309 

18,217 

16.975 

96,081 


474,322        474,816 


Exports  of  Mktalb  (othkb  than  Machinsbt)  vob 
Month  ending  30tii  November. 


Articles 

Qoantitiei. 

Valiiet. 

1892.           1893. 

1892. 

1893. 

Ura£8 Cwti 

i 

£ 
37.706 

168,772 
76;}Ut 
69,563 
192,260 
10v4O5 
1,753,009 

e 

.V..5S5 

55,993 
72/.  13 

5i,;i8.-. 

163,212 

102,045 

1,460,013 

as.ici 

34.3.59 
19,.';20 
43,29  i 

Copper  :— 
Unwrought „ 

Wrought „ 

Mixed  metal 

Hardware Value  £ 

Implementa „ 

Iron  and  steel Tons 

Lead 

69,601 
26,491 
29.529 

•  • 

230,618 

2  788 

24.290 
26.010 
23,777 

184335 
a  SI'! 

Plated  wares...  Value  £ 
Telegraph  wires        „ 
Tin Cwt. 

'        1 

3-4.561 

30,993 

9,453  j       10,336          45,803 

16,881  i       16,443  ■       1.3,675 

..        ;       75,019 

Zinc , 

Other  articles  . .  Value  £ 

71,863 

Total  value ......... 

.,               ..          9ir.in4ft.i 

2,162,042 

Exports  of  Miscellant.ous  Articles  for  Month 

ENDtXG    30X11    XOVEMBEE. 


Articles. 


Quantities. 


1892.  1893. 


Values. 


1892.  1893, 


Gunpowder.... 

..     Lb. 

869,100 

595,400 

£ 
21,227 

£ 

16,103 

Military  stores. 

.  Value  £ 

.. 

.. 

121,774 

87,288 

..    Lb. 

1,693,800 

1,550,200 

30,961 

23,918 

Caoutchouc .... 

.  Value  £ 

1     107,535 

97,042 

.    Tons 
Value  £ 

39,084 

33,898 

69,271 
110,299 

5>,210 

Products  of  coal 

100,879 

Earthenware  .. 

„ 

.. 

.. 

179.157 

14«3,790 

Stoneware 

. 

.. 

.. 

9,924 

11,662 

Glass  :— 
Plate 

..Sq.Ft. 

193,021 

118,549 

10,613 

6,524 

Flint 

..    Cwt. 

7,467 
55,629 
24,538 

7,073 
45.550 
13,537 

19,779 
23,146 
20,242 

19,206 

Bottles 

22,420 

Other  kinds. . 

11,407 

Leather  :— 
Unwrought . . 

•  •      >» 

12,028 

12,335 

107,280 

111.118 

Wrought  .... 

.  Value  £ 

.. 

28,603 

29,768 

.    Tons 
Sq.  Yds. 

5,723 
1,181,800 

4,743 
1.126,800 

106,375 
50,355 

103,864 

Floorcloth 

46.906 

Painters'  materials  Val.  £ 

.. 

.. 

126,393 

108,030 

..    Cwt. 
..    Tons 
..   Cwt. 

67,675 

5,914 

42,937 

71,940 

3,730 

58  296 

118,271 
42.747 

48,793 

117,485 

Rags 

20.547 

60,593 

Total  value . 

■■ 

'• 

2,512,962 

2,357,699 
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Exports  of  Drugs  Ain)  Chemicaxs  for  Month  ending 
30th  November. 


Quantities. 

Values. 

Articles. 

1892. 

1893. 

1892. 

1893. 

^kali Cwt, 

! 

5i3,747  1     477,014 

£               £ 

18.3,848        134,640 

Bleaching  materials    „ 
Chemical  manures.  Tons 

Medicines Yalue£ 

Other  articles ...       „ 

131,747 
25,150 

68,747 
20,240 

53,338  '       28,575 
152,208  1     162.587 

86,566  I       82,715 

1 

240,527        266,455 

•• 

716,487        674,972 

iHontl)Ip  patent  iist* 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
\vhich  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

21,850.  H.  A.  Naber.  Improvements  in  voltameters. 
Complete  Specification.     November  15. 

21,854.  C.  A.  Hussey.  Improvements  in  rheostats. 
November  15. 

21,858.  G.  E.  0.  Lange.  Improvements  iu  apparatus 
for  cooling  milk  and  other  fluids.  Complete  Specification. 
November  15. 

21,876.  G.  Dean.  Improved  Hoffman's  kiln.  Novem- 
ber 16. 

21.890.  A.  Lupton.  A  safety  covering  for  metallic 
storage  cylinders,  cases,  or  bottles  in  which  compressed  or 
liquefied  gas  or  air  is  stored,  such  as  those  used  for  storing 
oxygen  and  hydrogen  at  high  pressures  for  the  oxy- 
hydrogen  limelight-burners  and  for  storing  condensed 
carbonic  acid  gas,  oil  gas,  coal  gas,  and  other  gas.  No- 
vember 16. 

21.891.  A.  Lupton.  An  improvement  in  iron  cr  steel 
storage  cylinders  for  hydrogen  gas,  marsh  gas,  coal  gas, 
oxygen  gas,  oil  gas,  and  other  gas.     November  16. 

21,910.  G.  Craig.  Improvement  in  glass  apparatus  for 
concentrating,  distilling,  or  evaporating.     November  16. 

21,987.  A.  Lupton.  A  safety  shield  for  metallic  storage 
cylinders,  cases,  or  bottles  in  which  compressed  or  licjuefied 
gas  or  air  is  stored  at  high  pressures.     November  17. 

22,176.  H.  Collet.  Apparatus  for  regulating  the  flow  of 
liquids.     Complete  Specification.     November  20. 

22,323.  H.  A.  Allport  and  G.  Little.  Apparatus  for 
charging  coke  ovens  and  furnaces.     November  22. 

22,327.  J.  Bradbury.     See  Class  YII. 

22,489.  J.  I.  Vaughan.  An  improved  method  and 
apparatus  for  the  securing  and  treatment  of  vapours,  gases, 
and  liquids.     November  23. 


22,681.  G.  Axdorfer  and  C.  F.  H.  Sass.  Improvements 
in  apparatus  for  mixing  gas  and  air  for  gas  furnaces. 
November  25. 

22,736.  A.  F.  Beyer  and  A.  G.  Bsyer.  A  new  or  im- 
proved apparatus  for  solidifying  and  drying  substances  ia 
a  liquid  or  viscous  state.  Complete  Specification. 
November  27. 

23,045.  E.  Haddan.— From  F.  D.  Cummer,  United  States. 
Improvements  relating  to  mechanical  drying  apparatus. 
Complete  Specification.     November  30, 

23,069.  E.  CunlifEe.     See  Class  XVII. 

23,124.  G.  Dasse  and  C.  Fettweis.  Improvements  relating^ 
to  drying  and  carbonising  apparatus  for  textile  and  other 
matters.     December  1. 

23,235.  G.  Oulton.  Improvements  in  or  couuected  witb 
valves  and  apparatus  for  regulating  the  flow  and  controll- 
ing the  pressure  of  fluids.     December  4. 

23,367.  L.  Wagner  and  J.  Marr.     See  Class  XVII. 

23,560.  J.  Makin.     See  Class  XIX. 

23,595.  J.  Y.  Johnson. — From  C.  Gounelle,  France. 
Improvements  in  and  connected  ^^^th  oil  and  other  like 
presses.     December  7. 

23,915.  W.  B.  Silverlock.  Improvements  in  apparatus 
for  purifying  and  separating  lime  from  the  water  used  for 
feeding  steam  boilers.     December  12. 

24,165.  E.  Stern.  A  new  method  of  closing  receivers 
charged  with  compressed  or  liquefied  gases.  Complete 
Specification.     December  15. 

24,266.  H.S.Keating.  An  improvement  in  by  drometer>y 
saccharometers,  and  such  like  instruments.     December  16. 

Complete  Specifications  Accbpthd.* 

1893. 

1676.  W.  "Webster.  Improvements  in  app.ivatus  for 
filtering  and  purifying  water.     December  13. 

1708.  E.  B.  Harlock.  Improvements  in  apparatus  or 
vessels  for  the  continuous  evaporation  or  concentration  of 
liquids.     November  22. 

2340.  E.  G.  Scott  and  F.  W.  Scott,  jun.  Improvements 
in  apparatus  for  evaporating  and  cooling  liquids.  Decem- 
ber 6. 

2400.  J.  Parks.  Improvements  in  or  applicable  to  brine 
evaporating  pans.     December  13. 

3057.  A.  Shiels.  Improvements  in  thermostats.  Decem- 
ber 20. 

18,422.  AV.  P.  Thompson. — From  W.  Arnold.  Improved 
apparatus  for  washing  filtering  media.     December  6. 

20,582.  F.  V.  Matton.  Pressure  devices  for  retort  lids. 
December  6. 


n.— FUEL,  GAS,  AND  LIGHT. 
Applicatioj.3. 

21,707.  E.  Andreoli.  Production  of  ozone  and  luail- 
nosity.     Complete  Specification.     November  14. 

21.890.  A.  Lupton.     See  Class  I. 

21.891.  A.  Lupton.     See  Class  I. 

21,901.  T,  R.  Robinson.     Household  fuel.    November  16. 

21,926.  F.  E.  Baron  and  C.  C.  Frj-.  Improvemeats  in 
liquid  fuel,  and  in  means  or  apparatus  emploj'ed  in  the 
manufacture  thereof.     November  16. 

21,975.  F.  Holbrook.  An  improved  device  for  obtain- 
ing a  more  perfect  combustion  of  and  illuminating  power 
from  gas.     November  17. 

22,074.  J.  L.  Mortimer  and  J.  H.  Williams.  Improve- 
ments in  night-lights,  candles,  and  other  lights.  Novem- 
ber 18. 

22,150.  W.  A.  Laurie.  Improvements  in  lids  or  covers 
for  gas-retort  mouthpieces.     November  20. 
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22,159.  C.  Bolle.— From  J.  L.  S.  Joly,  France.  Im- 
provement in  the  manufacture  of  candles.  Complete 
Specification.     November  20. 

2a,lG9.  F.  McXamee.  Iirprovcd  fuel  for  domestic  and 
steam  purposes.     November  20. 

22,18.5.  C.  D.  Abel.  — From  M.  M.  Kotten  and  Co., 
Germany.  Improved  manufacture  of  fire-lighters.  No- 
vember 20. 

22,194.  V.   W.    Clark.      An   improved   method   of  and 
apparatus  for  carburettiug  or  enriching  gas.     November  20. 
22,190.  II.    Talmer   and    A.    Ware.      Improvements    in 
apparatus  for  the  manufacture  of  candles.     November  20. 

22,216.  II.  iSIiddloton.  An  improved  mode  of  mixing 
and  dealing  with  certain  materials  for  making  blocks  or 
briquettes  for  fuel  or  smelting,  or  analogous  purposes. 
November  21. 

22,2.31.  H.  Dcfty.  A  revolving  chamber  or  disc  for 
disseminating  and  vaporising  oils  into  gas.     November  21. 

22, .378.  E.  de  Pass. — From  L.  J.  Baptiste,  France.  Im- 
provements in  machines  for  the  manufacture  of  candles. 
November  22. 

22,396.    R.  Langhans.     Improvements   in  the   manufac- 
ture of  incandescent  bodies  for  incandescent  gas  lighting. 
Complete  Specification.     November  22. 
22,488.  J.  I.  \"augban.     See  Class  I. 

22,492.  F.  Fanta.  Improvements  in  the  manufacture  of 
coal  gas  by  the  use  of  oxygen  and  hydrocarbons.  Novem- 
ber 23. 

22,576.  F.  D.  Marshall.  Improvements  in  apparatus  for 
washing  and  purifying  gas.     November  24. 

22,596.  A.  H.  13.  Sharpe  and  J.  Lock.  Improvements  in 
the  construction  of  coal  bricks  or  briquettes  as  used  for 
fuel,  the  same  being  applicable  for  briquettes  composed  of 
other  analogous  substances.     November  25. 

22.638.  E.  de  Pass,— From  L.  J.  Baptiste,  France.  Im- 
provements in  machines  for  the  manufacture  of  hollow 
candles.     November  25. 

22,908.  H.  Fourness.  Improvements  in  or  connected 
with  hydraulic  mains  and  valves  for  gas  retorts.  Novem- 
ber 29. 

22.916.  R.  Middleton.  An  improved  admixture  of,  and 
process  of,  mixing  and  pressing  materials  into  blocks  or 
briquettes  for  fuel  and  analogous  purposes.  Novem- 
ber 29. 

22.917.  li.  Middleton.  An  improved  compound  for  use 
in  the  manufacture  of  artificial  fuel  and  the  like.  Novem- 
ber 29. 

23,146.  W.  Wood.     Fuel.     December  2. 

23,160.  H.  J.  Saunders.     Fuel.     December  2. 

23,381.  T.  Deichcs  and  J.  Komaike.  Improvements  in 
candles  and  wax  and  such  like  matches.     December  5. 

23,433.  W.  R.  Herring.  Improvements  in  and  in 
apparatus  for  manufacturing  oil  gas.     December  5. 

23,4  71.  C.  C.  "Walker.  Improvements  in  or  connected 
with  the  lids  of  gas  retorts  or  the  like.     December  6. 

23,910.  F.  R.  Hartley-.  An  improved  ascension  pipe  for 
coal,  gas,  and  other  retorts.     December  12. 

23,931.  S.  Hersey.  Improvements  in  apparatus  for 
washing  or  scrubbing  gas.     December  12. 

23,950.  J.   H.  R.  Dinsmore.     Improvements  in  or  con-    t 
nected  with  apparatus  for  making  gas  from  coal  or  analo- 
gous material.     December  13. 

24,150.  W.Denton.  Improvements  in  means  or  apparatus 
for  economising  fuel  and  consuming  smoke  or  other  gases 
arising  from  the  combustion  of  coal  or  other  fuel.  Decem- 
ber 15. 

COMPLBTB  SpKCIFICATIONS  ACCEPTED. 

1892. 

20,860,  J.  Love.  Improvements  in  apparatus  for  carbu- 
retting  or  enriching  gas  or  air.     November  22. 


23,299.  A.  M.  Chambers  and  T.  Smith.  An  improved 
process  and  apparatus  for  separating  fine  coal  slack  from 
impurities.     November  29. 

24,110.  .1.  D.  Gilmour.     See  Class  VII. 

1893. 

392.  T.  AV.  Lees.  Improvements  in  the  manufacture  of 
blocks  or  briquettes  of  fuel.     December  20. 

2155.  C.  A.  Sahlstrom  and  E.  Parr.  A  new  and  improved 
method  for  saponifying  or  mixing  tars,  oils,  hydrocarbons, 
and  similar  materials,  and  for  using  the  same  for  heating, 
lighting,  and  other  purposes.     December  G. 

7467.  E,  J.  Duff.  Improvements  in  gas  producers. 
November  22. 

8040.  D.  W.  Nightingale  and  S.  G.  Wicking.  An  im- 
proved fuel.     December  13. 

13,069.  A.  J.  Boult. — From  E.  f'owen.  Improvements 
in  the  method  of  and  apparatus  for  manufacturing  cyanides, 
ammonia,  and  fuel  gas.     November  29. 

19,521.  A.  Kitson.  Improvements  in  the  method  of  and 
apparatus  for  producing  gas.     December  2f). 

21,048.  F.  Coe  and  R.  J.  Harrison.  Improvements  in  tho 
construction  of  an  apparatus  for  automatically  registering 
the  pressure  of  gas.     December  13. 


IY._COLOURING  MATTERS  and  DYES. 
Applicxtionb. 

21,753.  J.  Y.  Johnson. — From  The  Badische  Anilin  und 
Soda  Fabrik,  Germany.  Improvements  in  the  manufacture 
and  production  of  new  azo  dyes.     November  14. 

22,204.  H.  H.  Lake.  —  From  K.  Oehler.  Germany. 
Improvements  relating  to  the  manufacture  of  colouring 
matters.     November  20. 

22,400.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture  or 
production  of  colouring  matters  and  materials  therefor. 
November  22. 

22,741.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Manufacture  of  blue  acid 
colouring  matters  of  the  triphenylmethan  series.  Novem- 
ber 27. 

23.310.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.     Slanufacture  of  new  bases 

1   and  their  sulpho-acids.     December  4. 

23.311.  C.  D.  Abel. — From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,  Germany.  Manufacture  of  colouring 
matters  dyeing  blue  with  mordants.     December  4. 

23,392.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  colouring  matters.     December  5. 

23,578.  J.  Imray.  — =-  From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis, 
France.  Manufacture  of  colouring  matters  applicable  to 
unmordanted  fibres  or  fabrics.     December  7. 

23,585.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,  Germany.  The  manufacture 
or  production  of  colouring  matters  derived  from  anthra- 
quinone.     December  7. 

CoMPLETK  Specifications  Accepted. 
1893. 

788.  T.  R.  Shillito. — From  J.  R.  Geigy.  Production  of 
orange  colouring  matters  or  dyes.     November  22. 

825.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  production  or  manufacture  of 
derivatives  of  betanaphtho-hydraquinone  or  betanaphtho- 
quinone.     November  29. 
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1280.  J.  Itnray. — From  La  Societe  Anonyme  des 
Matieres  Colorantes  et  Produits  Chimiques  de  St.  Denis  and 
Dr.  Chapius.  Manufacture  of  mono-sulphonated  anthracene 
acid  by  the  direct  sulphonation  of  anthracene.  Novem- 
ber 22. 

1851.  H.  E.  Xewton. — From  The  Farbenfabriken  vormals 
F.  Baj'er  and  Co.  The  manufacture  or  production  of  azo 
colouring  matters.     November  29. 

2370.  J.  Y.  Johnson. — From  The  Badisehe  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
sulpho  acids  of  certain  naphthalene  derivatives,  and  of  new 
colouring  matters  obtainable  therefrom.     December  13. 

2614.  J.  Y.  Johnsson. — From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new  azo 
dyes,  and  of  a  component  for  use  in  their  manufacture. 
December  20. 

2695.  H.  F.Newton. — From  The  Farbenfabriken  vorma  Is 
F.  Bayer  iind  C^o.  The  manufacture  and  production  of 
derivatives  of  hydroxyanthraquinones.  December  13. 
•  2984.  C.  D.  Abel. — From  The  Actiengesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  a  new  amidonaphthol- 
disulpho  acid.     December  6. 

3487.  J.  Y.  Johnson. —  From  The  Badische  Anilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new  acid 
colouring  matters.     December  20. 

4287.  H.  H.  Lake. — From  Kalle  and  Co.  Improvements 
in  the  manufacture  of  indigo.     December  13. 

20,301.  J.  C.  L.  Durand,  D.  E.  Haguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  unsymmetrical  diamide  bases, 
and  of  colouring  matters  therefrom.     December  6. 

20,790,  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  unsymmetric  diamido  bases, 
and  of  tetrazo  colouring  matters  derived  therefrom.  De- 
cember 13. 

20,979.  J.  C.  L.  Durand,  D.  E.  Huguenin,  and  A.  J.  J. 
d'Andiran.  Manufacture  of  new  colouring  matters  derived 
from  dioxydiphenjlmethan.     December  13. 


v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

21,557.  G.  V.  Priestlej'.  Improvements  in  machiner}-  or 
apparatus  for  use  in  treating  or  preparing  silk  waste,  china 
grass,  flax,  and  other  long-stapled  fibres.     November  13. 

21,660.  B.  Barraclough.  Improvements  in  certain  textile 
fabrics.     November  14. 

21,662.  J.Walker.  Improvements  in  machines  employed 
in  the  finishing  of  calico  or  other  textile  fabrics.  Novem- 
ber 14. 

21,976.  W.  E.  Heys. — From  F.  Godchaux,  France.  See 
Class  XII. 

22,729.  M.  Teichmann.  A  sliver  composed  of  loose 
cotton  or  other  textile  fabrics.     November  27. 

22,808.  J.  C.  Pennington  and  W.  O.  Allison.  Improve- 
ments in  or  relating  to  the  "retting"  of  fibres.  Complete 
Specification.     November  28. 

23,052.  J.  Dawson.  Improvements  in  apparatus  for 
drying  wool  and  other  fibres.     December  1 . 

23,063.  R.  C.  Willey.  Improvements  in  the  method  of 
and  apparatus  for  finishing  yarn.     December  1. 

23,124.  G.  Dasse  and  C.  Fettweis.     See  Class  I. 

24,003.  F.  Lehner.  Improvements  in  the  production  of 
and  in  apparatus  for  producing  artificial  silk.    December  13. 

24,072.  G.  Brown.     Textile-compo.     December  14. 

24,144.  E.  Samper.  A  new  or  improved  machine  for 
extracting  fibrous  matters  from  agaves,  aloes,  and  other 
similar  plants.     Complete  Specification.     December  15. 


COMPLETB   SpKCIFICATIONS   AcCKPTBD. 

1892. 

23.983.  J.  S.  Farmer,  H.  L.  Storey,  and  I.  H.  Storey. 
Improvements  in  the  manufacture  of  linoleum,  kamptulicoin, 
and  other  similar  floor-cloths,  and  in  the  means  employed  in 
such  manufacture.     December  6. 

1893. 

744.  J.  J.  Weicher.  Improvements  in  machines  for 
extracting  fibre  from  fibrous  plants.     November  29. 

19.984.  E.  Maertens.  Improvements  in  the  process  and 
apparat-us  for  treating  slivers,  rovings,  j-arns,  fabrics,  and 
other  textile  materials  for  scouring,  bleaching,  dyeing,  and 
like  purposes,  and  in  the  manufacture  of  coloured  tops  and 
slivers.     December  6. 

21,049.  G.  E.  Stead.  Improved  manufacture  of  woven 
cloth.     December  13. 

21,249.  G.  J.  Junk.  A  new  or  improved  method  of 
treating  canvas,  shirting,  silk,  paper,  and  like  substances 
for  the  purpose  of  rendering  the  same  sensitive  to  light. 
December  13. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING.  AND  BLEACHING. 

Applications. 

21,843.  W.  P.  Thompson.— From  T.  Salzmann,  Austria. 
An  improved  process  and  apparatus  for  treating  dyed 
cotton  yarns  and  the  like.     November  15. 

21,915.  T.  Lye  and  W.  T.  Lye.  Improvements  in 
colouring,  ornamenting,  dyeing  straw  plait  or  chip  plait. 
November  16. 

22,459.  J.  Walker.  Improvements  in  the  process  of 
printing  calico.     November  23. 

22,498.  A.  J.  Boult.— From  P.  V.  Rennard,  France. 
Improvements  in  or  relating  to  the  clouding  of  textile 
materials  in  dyeing.     November  23. 

22,768.  W.  H.  Hughes.  An  improved  method  or  process 
for  scouring,  cleansing,  and  disinfecting  all  raw  materials 
used  in  the  manufacture  of  woollen,  cotton,  and  linen  textile 
fabrics  and  the  fabrics  themselves,  and  whereby  also  a 
great  saving  of  water  is  effected  and  the  pollution  of  rivers 
and  streams  is  prevented.     November  28. 

23,559.  W.  P.  Thompson.— From  E.  Holken  and  Co., 
Germany.  An  improved  process  of  dyeing  for  producing 
genuine  Turkey -red  and  rose  colour  in  vegetable  yarns,  in 
cops,  hanks,  carded  strips,  and  the  like.  Complete 
Specification.     December  7. 

23,750.  M.  Williams.  Improvements  in  or  apper- 
taining to  the  bleaching  of  fibrous  or  textile  materials. 
December  9. 

23.776.  W.  J.  S.  Grawitz.  Improvements  in  dyeing  and 
printing  textile  fibres  black,  or  shades  approaching 
thereto,  with  aniline,  its  homologues  or  derivatives. 
December  9. 

23.777.  W.  J.  S.  Grawitz.  Method  and  apparatus  for 
developing  and  fixing  aniline  black  and  the  like  on  textile 
materials  by  steaming.  Filed  December  9.  Date  applied 
for,  13th  May  1893,  being  date  of  application  in  France. 

23,830.  W.  Kohler.  Improved  apparatus  for  producing 
paper-hangings,  coloured  posters,  and  the  like.  Decem- 
ber 11. 

Complete  Specifications  Accepted. 

1893. 

11,019.  E.   Gibson.      Improvements     in   apparatus    for 
bleaching  minerals.     November  29. 
19,984.     E.  Maertens.     See  Class  Y. 
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VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

22,327.  .7.  Bradbury.  Improvements  in  apparatus  and 
furnaces  for  concentrating  sulphuric  acid  and  other  liquids. 
Complete  Specification.     Noveml)er  '2'>.. 

22,532.  A.  Campbell,  A.  Walker,  and  J.  W.  Walker. 
Improvements  in  apparatus  for  imi)regnatin<T  limo  with 
chlorine  to  form  bleaching  powder.     November  24. 

23,G82.  Count  II.  P.  Sylierg.  Improvements  in  the 
preparation  of  acetic  and  oxalic  acids.     December  8. 

23.889.  (i.  .larmay.  Improvements  in  or  appertaining 
to  apparatus  for  drying  bicarbonate  of  soda.    December  12. 

23.890.  G.  Jarmay.  Improvements  in  the  manufacture 
of  refined  bicarbonate  of  soda.     December  12. 

24,175.  K.  J.  Hunt.  Improvements  in  treating  the 
residual  products  of  certain  manufactures,  and  in  treating 
certain  metallic  ores  for  the  manufacture  of  chlorine. 
December  15. 

Complete  Specifications  Accepted. 
1892. 
23,342.  G.  F.  Strawson  and  W.  Fream.    An  improvement 
in  the  manufacture  of  sulphate  of  copper.     November  22. 

24,116.  J.  D.  Gilmour.  Improvements  in  the  manufac- 
ture of  cyanide  and  cyanogen  compounds.     November  29. 

1893. 
472.  F.  W.  Petrie.     Improvements  in  apparatus  for  the 
making  or  manufacturing  of  caustic  soda  and  chloride  of 
lime,  being  a  method  of  passing  the  gases  to  the  receivers. 
November  29. 

1214.  E.  K.  Muspratt,  E.  Carey,  and  Y.  C.  Driffield. 
Improvements  in  and  apparatus  for  the  manufacture  of 
bleaching  powder.     November  22. 

2274.  A.  van  Berkel.  Improvements  in  the  extraction  of 
carbonic  acid  from  mineral  carbonates  and  in  apparatus 
therefor.     December  6. 

2476.  I.  liCvinstein.  Improvements  in  the  method  of 
and  in  apparatus  for  recovering  and  concentrating  waste 
and  diluted  sulphuric  acid,  and  for  separating  and  recovering 
other  acids  in  mixture  therewith.     December  20. 

5620.  C.  Wehmer.  A  method  for  producing  artificial 
citric  acid.     December  13. 

18,169.  S.  E.  Mott,  G.  W,  Wort,  S.  Wort,  and  E.  W. 
Wort.     "  Victoria  "  extract  of  soda.     December  20. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

Applications. 

21,723.  W.  P.  Thompson.— From  P.  V.  Peltier,  United 
States.  Improvements  in  apparatus  for  rolling  glass.  Com- 
plete Specification.     November  14. 

22,362.  J.  H.  Bale.    Wafer  china  mosaic.    November  22. 

22,613.  J.  Holdcroft,  jun.  Improved  construction  of 
potters'  kilns.     November  25. 

22,637.  J.  B.  Hanquinaux.  Improvements  in  ovens  for 
baking  or  firing  ceramic  ware  and  other  refractory 
products.     November  25. 

22,929.  T.  Bevington.  Improvements  in  the  manufacture 
of  glaze  for  pottery.     November  29. 

23,388.  N.  M.  Miller.  Improvements  relating  to  the 
rolling  of  glass,  and  in  machinery  therefor.  Complete 
Specification.     December  5. 

23,396.  A.  Cay.  Improvements  in  the  manufacture  of 
lenses.     December  5. 

23.505.  R.  Y.  Foley  and  F.  L.  Carslake.  Improvements 
in  or  relating  to  the  manufacture  of  clay  goods.  December  6. 

23.506.  G.  Roberts.  An  improved  material  or  composi- 
tion specially  applicable  for  the  manufacture  of  substitutes 
for  clay  pigeons  and  for  other  purposes.     December  6. 


23,753.  A.  Maw,  G.  II.  .Maw,  and  B.  Suart.  An  appa- 
ratus for  applying  glazes  or  enamels  to  tiles  or  other  like 
goods.     December  9. 

24,026.  I'.  B.  W.  Kershaw  and  B.  L.  Tottenham.  An 
improved  process  and  apparatus  used  therein  for  the 
mechanical  production  of  glass  bottles.      December  13. 

24,283.  .1.  K.  G.  Meran.  Improvements  relating  to  the 
manufacture  of  pottery.     December  16. 

Complete  Specifications  Accepted. 
1893, 

2252.  II.  L.  Doulton  and  W,  P.  Rix.  Improved  means 
for  ornamenting  pottery  ware.     December  13. 

10,384.  Count  Solms-Baruth.  Improvements  in  the 
manufacture  of  glass  articles  in  imitation  of  agate.  No- 
vember 29. 

20,533.  J.  Retzlaff.  New  or  improved  process  of  etching 
on  glass,  porcelain,  and  the  like.     December  20. 

21,723.  W.  P.  Thompson.— From  P.V.Peltier.  Appa- 
ratus for  rolling  glass.    December  20. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
AND  CEMENTS. 

Applications. 

21,841.  M.  Smith.  A  new  or  improved  article  of  manu- 
facture applicable  for  use  as  a  ceiling  decoration. 
November  15. 

22,103.  A.J.  Boult.— From  A.  Tousset,  France.  Im- 
proved manufacture  of  mortar  and  the  like.     November  18. 

22,227,  M.  Williams.  Improvement  in  the  manufacture 
of  cement  mortar.     November  21. 

22,782.  H.  Behrens.  Improvements  in  the  manufacture 
of  moulded  blocks,  slabs,  and  other  articles  for  use  as 
building  materials  from  cement  or  other  similar  substance 
or  composition,  and  in  moulds  for  producing  the  same. 
Complete  Specification.     November  28. 

22,978.  T.  Potter.  Improvements  in  the  construction  of 
fire-resisting  floors.     November  30. 

22,990.  W.  L.  Morcom.  A  process  for  making  Portland 
cement,  concrete  bricks,  slabs,  mouldings,  &c.  November  30. 

23,168.  H.  V.  Lanchester.  Improvements  in  the  con- 
struction of  fireproof  and  like  floors.     December  2. 

23,799.  W.  P.  Thompson.— From  J.  B.  Granjon  and 
C.  Bellon,  France.  Improvements  in  the  manufacture  of 
hollow  blocks  and  similar  articles  for  building  and  decorative 
purposes.     December  11. 

Complete  Specifications  Accepted. 
1892. 

22,004.  F.  W.  Lohrmann.  Improvement  in  the  manu- 
facture o*f  artificial  building  materials.     December  6. 

22,784.  J.  Gaskell  and  W.  Robinson,  Artificial  stone, 
bricks,  tiles,  and  the  like.     December  13. 

23,975.  W.  Home  and  F.  G.  S.  Ham.  Horneham's  uon- 
slippery  pavement.     November  29. 

1893. 

2069.  J.  J.  Green,  An  improved  manufacture  of  sink 
stones  and  gullies  from  clay  or  other  plastic  material, 
December  6. 

3356.  A.  A.  Hely.  Certain  improvements  in  the  pre- 
servation of  wood,     December  20. 

17,046.  C.  A.  Allison. — From  L,  Rieser.  An  improved 
process  of  and  apparatus  for  preparing  and  seasoning 
timber.     November  22, 

19,011.  H.  J.  Haddan. — From  C.  B.  Judd.  Improve- 
ments relating  to  the  finishing  of  wood  veneers,  Decem 
ber  6. 
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X.— METALLURGY,  MINING,  Etc. 

Applications. 

21,558.  A.  B.  A.  Sleigh.  Improvement  in  apparatus  for 
working  metals.     November  13. 

21,582.  D.  M.  McKechnie  and  A.  McKechnie.  Improve- 
ments in  the  treatment  of  composite  ores  containing  zinc 
and  lead.     November  13. 

21,760.  S.  0.  Cowper-Coles  and  Sir  B.  W.  Walker,  Bart. 
Improvements  relating  to  the  deposition  of  metals  and 
compounds.     November  14. 

21,823.  G.  Kynoch  and  Co.,  Limited  and  D.  Clerk. 
Improvements  in  the  manufacture  of  steel  shells.  Novem- 
ber 15. 

21,831.  G.  Kobson.  Treatment  of  finely  divided  sub- 
stances, such  as  slime,  tailings,  and  the  like,  for  the 
separation  and  recovery  of  metals  and  metallic  compounds 
therefrom,  recovering  for  re-use  liquid  used  in  such  treat- 
ment.    November  15. 

22,190.  J.  Solar. — From  E.  Tarin  and  R.  PiUier,  France. 
An  improved  process  for  producing  aluminium.  November 
20. 

22,367.  H.  C.  Bull.  A.  method  and  apparatus  for 
recovering  gold  from  sea-water.     November  22. 

22,380.  E.  A  ndreoli.  Precipitating  gold  and  other  metals 
from  cyanide  and  other  solutions.     November  22. 

22,397.  B.  Mierisch.  Improvements  in  the  extraction 
of  gold  and  silver  from  ores  or  matte.     November  22. 

22,461.  J.  Cox.  A  new  or  improved  metallic  alloy. 
Complete  Specification.     November  23. 

22,751.  J.  Y.  Johnson. — From  A.  Imbert,  France. 
Improvements  in  the  manufacture  of  metals  from  metallic 
oxides,  and  in  the  production  of  an  intermediate  product 
employed  in  the  said  manufacture.     November  27, 

22,763.  G.  Fisher.  Combined  pig-iron  moulding  appa- 
ratus and  pig  carrier  for  blast  furnaces.     November  28. 

22,825.  R.  Lewis  and  G.  Morgan.  Improvements  in 
apparatus  for  coating  iron  and  steel  plates  with  tin  or  other 
metals  or  alloys.     Complete  Specification.     November  28. 

22,828.  R.  Haddan. — From  B.  Jones,  United  States. 
Improvements  in  or  relating  to  cores,  moulds,  and  mould- 
facings  for  the  manufacture  of  steel  and  other  metallic 
castings.     Coinplete  Specification.     November  28. 

23,048.  F.  Watkins.  A  process  for  coating  iron,  steel, 
or  other  metallic  plates  with  tin,  terne,  and  other  mixtures, 
by  the  application  or  use  of  hard  parafiin  or  paraffin  wax, 
osokerit,  and  earth  wax,  or  a  combination  of  either  the 
above  substances,  by  themselves  or  in  combination  with 
palm  oil  or  palm  oil  mixtures.     December  1. 

23,261.  W.  E.  Hatton.  The  ornamentation  of  metal 
plates  and  other  articles  of  metal.     December  4. 

23,425.  "W.  P.  B.  Urick.  Improvements  in  methods  of 
casting  solid  ingots  of  steel.  Complete  Specification. 
December  5. 

23,431.  C.  Raleigh.  Improved  means  applicable  for  use 
in  extracting  gold  and  silver  from  auriferous  and  argenti- 
ferous solutions.     Complete  Specifications.     December  5. 

23,492.  E.  T.  Zohrab.  An  improved  method  of  harden- 
ing or  converting  into  steel  the  surfaces  of  iron  plates  and 
other  objects  made  from  iron.     December  6. 

23,550.  H.  Turner.  Process  of  mixing  and  melting  pure 
copper  and  tin  for  making  sound  castings.     December  7. 

23,619.  E.  R.  Besemfelder.  Improvements  in  the  method 
of  separating  metals  from  ores,  and  from  other  mixtures  of 
insoluble  substances  therewith.  Complete  Specification. 
December  8. 

23,636.  T.  Hampton.  Improvements  in  the  manufacture 
of  armour  plates  and  in  ingots  therefor.     December  8. 

23,770.  E.  G.  N.  North.  Process  for  the  elimination  and 
recovery  of  arsenic  from  precipitate  and  other  cupreous 
products.     December  9. 

23,825.  J.  S.  MacArthur.— From  the  Cassel  Gold  Extract- 
ing   Co.,   Limited,    and    C.    J.    Ellis.     Improvements    in 


precipitating  gold  and  silver  from  alkaline  solutions. 
December  11. 

23,930.  R.  Pearson.  A  new  or  improved  process  and 
means  for  treating  quartz  containing  gold,  silver,  and  other 
metals.     December  12. 

23,979.  F.  W.  Golby. — From  C.  Francisci,  Germany. 
Improvements  in  furnaces  for  distilling  zinc,  cadmium,  and 
the  like.     Complete  Specification.     December  13. 

24,063.  G.  Hookham.  Improvements  in  metallic  alloys. 
December  14. 

24.230.  C.  J.  L.  Leffler.  The  manufacture  of  ferro  boron. 
December  16. 

24.231.  C.  J.  L.  Leffler.  Improvements  in  the  manufac- 
ture of  steel.     December  16. 

Complete  Spectpications  Accepted. 
1893. 

751.  C.  T.  J.  Vautin.  An  improved  process  for  the 
manufacture  of  aluminium  sulphide.     December  20. 

1385.  A.  E.  Haswell  and  A.  G.  Haswell.  Improvements 
in  and  relating  to  the  coating  of  metals.     November  22. 

1437.  H.  J.  Phillips.  A  process  for  the  elimination  of 
sulphur  from  iron  or  steel.     November  22. 

1470.  T.  J.  Tresidder.  Improvements  in  the  manufacture 
of  armour  plates.     November  22. 

1795.  S.  Chatwood  and  S.  R.  Chatwood.  Improvements 
in  the  manufacture  of  compound  steel  ingots  and  other 
articles.     December  6. 

2616.  T.  J.  Tresidder.  Improvements  in  apparatus  for 
use  in  chilling  armour  plates.     December  13. 

19,606.  L.  Bomelmans.  A  new  process  for  reducing 
sulphuretted  ore  into  oxides  and  sulphur.     December  20. 

20,024.  W.  P.  Thompson.— From  W.  Kiesel.  An 
improved  process  for  producing  on  steel,  iron,  or  other 
metals  a  durable  and  smooth,  either  glazed  or  dull  black 
surface.     November  29. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 


Applications. 

An  electro  deposit  of  zinc. 


Novem- 


21,619.  J.  Nixon, 
ber  13. 

21,624.  E.  A.  McLachlan.  Improvements  in  or  connected 
with  electrical  storage  batteries.     November  13. 

21,631.  W.  H.  Caldwell.  Improvements  in  electrolysis 
and  in  apparatus  therefor.     November  13. 

22,032.  G.  R.  Blot.  Improvements  in  accumulator  bat- 
teries.    November  17. 

22,053.  V.  C.  Doubleday. — From  M.  Siissmaun,  Germany. 
Improvements  in  or  connected  with  so-called  "dry"  elec- 
trolytes for  secondary  batteries.     November  17. 

22,274.  A.  V.  Newton. — From  A.  Nobel,  France.  Im- 
provements in  primary  electric  batteries.     November  21. 

22.311.  E.  P.  Lusher.  Improvements  relating  to  storage 
batteries.     Complete  Specification.     November  21. 

22.312.  E.  P.  Usher.  Improvements  in  storage  batteries. 
Complete  Specification.     November  21. 

22,379.  S.  Miller  and  C.  J.  Grist.  Improvements  in 
charging  primary  batteries.     November  22. 

22,674.  R.  Iladdau. — From  H.  Riguelle,  Belgium.  Im- 
provements in  or  relating  to  electric  regenerative  batteries 
or  accumulators  and  in  porous  cells  therefor.  Novem- 
ber 25. 

22,912.  E.  H.  Wheeler.  Improvements  in  electrodes  and 
cells  for  secondary  batteries  or  accumulators.  Novem- 
ber 29. 

22,956.  C.  A.  J.  H.  Schroeder  and  H.  E.  R.  Schroeder. 
New  improved  electro-positive  galvanic  battery  electrodes. 
Complete  Specification.     November  29. 
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23,2  41.  W.  J.  S.  Barber-Stiirkey.  Improvements  in 
electric  storage  batteries.     December  4. 

23,303.  A.    J.    Boult. — From    J.    Lecoq,    Belgium.     Im 
provements  in  or  relating  to  accumulators.     December  1. 

23,3G4.  II.  G.  Spearing.  Improvementa  in  tlie  manufac- 
ture or  production  of  electrodes  or  plates  for  batteries, 
especially  secondary  batteries.     December  5. 

23,430.  II.  II.  Lake. — From  the  Union  Chemical  Co., 
United  States.  Improvements  in  apparatus  for  elcctro- 
lytically  producing  soda  and  chlorine.  Complete  Specifica- 
tion.    December  5. 

23,478.  A.  Coehn.  Improvements  relating  to  the  elec- 
trolytic preparation  of  oxygen  and  the  halogens,  and  to  the 
simultaneous  production  of  electrodes.     December  6. 

23,609.  P.  Schoop.  Improvements  in  electrolytic  vessels 
for  primary  and  secondary  batteries  or  accumulators,  and 
other  processes  of  electrolytic  decomposition  and  electrolytic 
action,  such  as  for  the  extraction  of  metals  from  their  ores, 
electro-depositions,  and  the  like.     December  8. 

23,084.  T.  B.  Bates  and  A.  E.  Leefe.  Improvements 
in  connection  with  the  electro-deposition  of  metals. 
December  8. 

23,881.  W.  P.  Thompson.— From  C.  L.  Coffin,  United 
States.  Improved  method  of  and  apparatus  for  heating 
metals  electrically.     Complete  Specification.     December  12. 

23,913.  R.  Haddan.— From  H.  S.  Blackmore,  United 
States.  Improved  process  and  apparatus  for  dissociating 
soluble  salts  by  electrolysis.  Complete  Specification. 
December  12. 

24,017.  E.  Stouls.  Improvements  in  or  relating  to 
processes  and  apparatus  for  obtaining  and  depositing 
metals  by  electrolysis,  and  in  the  treatment  of  the  metals 
after  leaving  the  electrolytic  bath.     December  13. 

24,131.  M.  A.  Mosley,R.  Wright,  and  J.  H.  Richardson. 
Improvements  in  or  appertaining  to  the  electro-deposition 
of  zinc.     December  15. 

24,241.  H.  Weymersch  and  E.  Freund.  Improvements 
in  primary  batteries.     December  16. 

24,274.  C.  Kellner.  Improvements  in  apparatus  for  the 
electrolytic  decomposition  of  metallic  salts.     December  16. 

24,276.  H.  Guthrie.  Improvements  in  apparatus  for 
electrolytic  purposes.     December  16. 

Complete  Specifications  Accepted. 
1892. 

23,750.  A.  Hough.  An  improvement  in  plates  for 
secondary  batteries.     December  6. 

1893. 

259.  R.  £.  B.  Crompton  and  H.  J.  Dowsing.  Im- 
provements in  the  heating  of  surfaces  for  the  drying, 
heating,  or  other  treatment  of  paints,  oxides,  or  other 
matters  by  the  aid  of  electricity,  and  in  the  means  or 
apparatus  employed  therein.     December  13. 

757.  H.  T.  Barnett.  Improvements  in  platinised 
electrodes.     November  29. 

758.  H.  T.  Bamett.  Improvements  in  connection  with 
carbon  electrodes.     November  29. 

813.  C.  Pollak.  Improvements  in  or  connected  with  the 
manufacture  of  electrodes  for  electric  accumulators. 
November  22. 

1661.  E.  Andreoli.  Improvements  in  electrolytic 
apparatus.     December  20. 

3210.  S.  W.  Maquay.  Improvements  in  primary 
batteries  and  in  miners'  and  like  portable  lamps. 
December  13. 

4360.  W.  P.  Thompson.  From  La  Societe  Electric 
Phoebus.  Improvements  in  the  construction  of  j  plates  for 
accumulators  or  secondary  batteries.     December  13. 

13,723.  C.  Kellner.  Apparatus  for  the  electrolytic 
production  of  bleaching  liquid.     December  13. 


19,342.  C.  Kellner.  Improvements  in  apparatus  for  the 
electrolytical  decomposition  of  salt  solutions.     December  13. 

20,023.  W.  P.  Thompson.— From  C.  L.  Coffin.  Im- 
provements in  llic  method  of  heating,  welding,  or 
working  metals  electrically,  and  in  apparatus  therefor. 
December  6. 


XII.— FATS,  OILS,  AND  SOAP  MANUFACTURE. 

Applications. 

21,849.  W.  R.  Dodd,  Improvements  in  the  manufacture 
of  soap.     November  15. 

21,976.  W.  E.  Heys.— From  E.  Godchaux,  France.  Im- 
provements in  compounds  for  oiling  or  similarly  treating 
wool.     November  17. 

22,225.  E.  S.  Wilson,  E.  Stewart,  and  R.  Hunt.  Im- 
provements in  the  separation  and  purification  of  colouring 
matter  from  crude  cotton-seed  oil.     November  21 . 

22.853.  W.  E.  Heath  and  C.  Heath.  Imjirove- 
ments  in  scented  or  perfumed  soap  tablets  or  bars. 
November  28. 

23,387.  W.  T.  Forbes.  Improvements  in  the  process  and 
apparatus  for  extracting  oil  and  other  solvent  matters  from 
fibrous  plants  and  other  materials.  Complete  Specification. 
December  5. 

23,398.  A.  J.  Boult.— From  A.  Gross,  Austria.  Improved 
manufacture  of  detergent  for  washing  and  cleansing  dirty 
linen.     Complete  Specification.     December  5. 

23.854.  E.  J.  T.  Digby.     See  Class  XVI. 

Complete  Spbcifications  Accepted. 

1893. 

17,565.  M.  Ekenberg.  An  improved  method  of  separating 
fats.     December  6. 

19,298.  M.  J.  Palmer.  Improved  apparatus  for  and 
process  of  making  soap.     November  22. 

20,639.  L.  Krause  and  J.  Me3-er.  Improvements  in  and 
connected  with  the  separation  of  cholesterin  and  fatty  acids 
from  wool  fats.     December  20. 


XIII.—PAINTS,  PIGMENTS,   VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

21,633.  A.  Arnaud  and  A.  Houseal.  Improved  process 
for  the  extraction  of  gutta-percha  from  gutta-percha  trees, 
also  applicable  to  the  extraction  of  india-rubber  or  other 
like  gums  from  their  respective  gum  trees.     November  13. 

21,719.  A.  J.  Holt  and  J.  Wright.  New  or  improved 
rubber  substitute.     November  14. 

22,137.  L.  Paget.  Improvements  in  pyroxyline  com- 
pounds, solutions,  and  solvents.     November  18. 

22,210.  F.  J.  Cox,  F.  L.  Merritt,  aad  M.  G.  E.  Cuddon. 
Improved  composition  adapted  to  replace  india-rubber  and 
analogous  substances.     November  20. 

22,294.  E.  Waller.  Improvements  in  the  manufacture 
of  white  lead.     Complete  Specification.     November  21. 

22,338.  H.  Smith.  Improved  preservative  paints  and 
coatings  for  iron  and  steel.     November  22. 

22,491.  R.  Haddan. — From  A.  Bolard,  France.  An 
improved  method  of  preparing  charcoal  for  purifying  and 
decolouring  fats,  wines,  oils,  petroleum,  alcoholic  liquors, 
and  other  liquids.     November  23. 

22.730.  A.  Buecher.  Improvements  relating  to  rust- 
preventive  paints.     November  27. 

22.731.  A.  Buecher.  Improvements  relating  to  materials 
or  means  for  the  destruction  of  rust  on  iron  and  steel. 
November  27. 
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22,961.  F.  Crane.  Iraprovements  in  or  relating  to  paints 
or  driers.     November  29. 

23,028.  E.  M.  Pesprez.  A  new  elastic  material  or 
manufacture  composed  chiefly  of  gutta-percha,  india-rubber, 
or  other  analogous  substance,  and  the  application  of  the 
same  to  various  useful  purposes.     November  30. 

23,120.  W.  Y.  Wilson  and  W.  B.  Priest.  Improvements 
in  the  manufacture  or  production  of  paints  or  paint 
materials.     December  1. 

23,866.  J.  S.  MacArthur.  Improvements  in  making 
white  lead.     December  12. 

24,025.  G.  Webb,  G.  Webb,  juu.,  and  A.  E.  Burton. 
Improvements  in  the  manufacture  of  white  lead.  De- 
cember 13. 

24,184.  J.  E.  Tenison- Woods,  A.  J.  Campion,  W.  Mor- 
gan, A.  Mo}',  and  C.  Swithenbank.  Improvements  in  the 
manufacture  of  commercial  india-rubber.     December  15. 

CoMTLETB  Specifications  Accepted. 


1892. 
George.      Manufacture 


of    artificial 


1.5,544.   A.   F.   S. 
caoutchouc.     December  6. 

23,206.  E.  Ripley.  An  improved  or  new  manufacture 
of  black  lead.     December  20. 

23,548.  "W.  S.  Kilpatrick.  Improved  process  for  the 
manufacture  of  litharge,  red  lead,  and  cement  from  galena  or 
other  lead  ores,  or  from  sulphate  of  lead.    December  20. 


E.   B. 


1893. 
Crompton    and   H.    J.    Dowsing. 


See 


259.    R. 
Class  XI. 

3116.  .T.Y.Walton.   Improvements  in  apparatus  employed 
in  the  manufacture  of  white  lead.     December  20. 

19,444.  T.  Cohn.     A  new  or  improved  protective  paint. 
November  29. 


22,536.  A.  Macarthur.  A  method  for  obtaining  artificial 
manure  from  urine  and  other  substances.     November  24. 

22,559.  J.  Carter.  Improvements  in  making  manure  from 
sewage  precipit,  sediment,  residue  after  filtration,  or  from 
liquid  sewage.     November  24. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

22,175.  B.  F.  Wickens.  An  improved  method  of  and 
apparatus  for  drying  and  removing  solvents  and  the  like 
from  bones  and  other  materials.     November  20. 

22,849.  W.  L.  Jackson.  An  improvement  in  softening 
and  cleansing  hides.     November  28. 

23,369.  T.  Hilditch.  A  substitute  for  leather  for  boot 
uppers.     December  5. 

23,696.  J.  Blanc.  An  improved  substance  to  be  used  as 
a  glue  and  for  coating  and  other  purposes.     December  8. 

24,098.  H.  Neil.  Improvements  in  the  waterproofing  of 
leather.     December  14. 

24,273.  O.  C.  Hagemann.  Improvements  in  the  extrac- 
tion and  purification  of  tannin.    December  16. 

Complete  Specifications  Accepted. 
1892. 
22,480.  A.  Sinan  and  H.  Siuan.     A  process  for  clarifying 
or  decolorising  tannic  extracts.     December  13. 

1893. 

2545.  H.  H.  Lake.— From  A.  J.  Strauss, 
relating  to  the  treatment  of  hides  and  skins. 


Improvements 
December  6. 


XV.— AGRICULTURE  and  MANURES. 

Applications. 

21,931.  J.  T.  Dinsdale.  Improvements  in  the  treatment 
of  sewage  sludge  to  obtain  a  useful  manurial  product  there- 
from.    November  16. 


XVL— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

22,324.  A.  R.  Grieve.  Improvements  in  the  method  of 
and  in  means  and  appliances  for  melting  raw  sugar.  No- 
vember 22. 

22,495.  G.  Leslie.  Improvements  in  the  manufacture  of 
glucose  from  cotton-seed  fibre  and  tlie  conversion  of  fibre 
on  cotton-covered  seed.     November  23. 

23,854.  E.J.  T.  Digby.  A  new  or  improved  manufacture 
for  use  in  the  purification  of  sugar,  syrup,  honey,  oils,  and 
other  substances.     December  12. 

Complete  Specifications  Accepted. 

1892. 

23,748.  L.  Briant  and  W.  H.  Walker.  Improvements 
in  the  utilisation  of  flours  which  are  rich  in  diastase. 
November  22. 

1893. 

2597.  Siemens  Bros,  and  Co.,  Limited,  and  from  Siemens 
and  Halske.  Process  for  bleaching  raw  starch,  starch  gum, 
and  solutions  thereof,  b}'  treatment  with  chlorine  and  ozone 
combined.     November  29. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

23,069.  R.  Cunlifie.  Improvements  in  machines  for 
drying  brewers'  refuse  and  other  substances  or  materials. 
December  1. 

23,224.  A.  Collette.     See  Class  XYIIL— ^. 

23,367.  L.  Wagner  and  J.  Marr.  Improvements  in  the 
methods  of  treating  and  drying  grain,  malt,  brewers'  grains, 
and  other  like  substances,  and  in  apparatus  therefor. 
Complete  Specification.     December  5. 

23,846.  F.  Faulkner  and  J.  E.  J.  Johnson.  Improved 
manufacture  or  production  of  extracts  from  malted  grain. 
December  11. 

23,998.  C.  Zimmer.  Improvements  in  the  process  and 
apparatus  used  in  brewing.  Complete  Specification. 
December  13. 

Complete  Specification  Accepted. 
1893. 
3077.  J.  Heron.     -See  Class  XVIIL— .4. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHElVnSTRY,  AND  DISINFECTANTS. 

Applications. 

A. — Chemistry  of  Foods. 

22,287.  M.  Kirchberger.— From  Ban  Heng  Hin  and  Co., 
Penang.  Improvements  in  the  treatment  of  pepper. 
Complete  Specification.    November  21. 

22,402.  M.  Cathrein.  An  improved  process  of  and 
apparatus  for  preserving  meat.     November  22. 

23,224.  A.  Collette.  Improvements  relating  to  the 
preservation  of  yeast  and  other  vegetable  and  animal 
substances.     December  2. 
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23,26fi.  E.  Krop.  Malted  provender  for  hordes,  cattle, 
and  sheep.     December  I. 

24,191.  It.  Haddun.  —  From  ha  Compaguie  dii  Sol 
Aggloiiiere,  France.  Improvements  in  and  relating  to  the 
treatment  of  salt  and  the  formation  of  blocks  thereof  by 
fusion.     Complete  Specification.     December  15. 

B. — Sanitary  Chemistry, 

21,820.  T.  V\'.  Haker.  Cremating  and  destroying  ob- 
noxious gases  from  dust  destructors,  &c.     November  15. 

21,931.  T.  J.  Diusdale.     See  Class  X\'. 

23,082.  S.  Smithson.  Improvements  in  or  relating  to 
machinery  or  apparatus  for  treating,  deodorising,  drying, 
and  utilising  excreta,  nightsoil,  town's  refuse,  and  the  like. 
Complete  Specification.     December  1. 

23,713.  F.  Smith  and  F.  W.  Smith.  Improvements  in 
apparatus  employed  in  the  chemical  or  other  treatment  of 
sewage.     December  t». 

C. — Disinfectants. 

21,640.  II.  Si)encer.  Improved  composition  for  pro- 
ducing vapour  for  disinfecting  and  therapeutic  purposes. 
November  13. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 

1892. 

22,115.  M.  Julien  and  A.  Brin.  A  process  of  enriching 
milk  and  producing  cream  and  butter.     December  6. 

189:i. 

1954.  C.  A.  Sahlstrom.  Improvements  in  the  preser- 
vation of  alimentary  and  other  substances,  and  apparatus 
therefor.     December  6. 

3077.  .1.  Heron.  Improvements  in  preserving  yeast  for 
transport.     December  20. 

17,203.  J.  C.  W.  Stanley.  Improvements  In  or  relating 
to  the  treatment  of  fish  and  fish  oifal,  and  in  apparatus 
therefor.     December  20. 

17,268.  J.  J.  Adkins.  Desiccated  Iiop-fodder  and  litter. 
December  20. 

19,928.  W.  Gearren.  Improved  cake  or  food.  Novem- 
ber 29. 

20,296.  J.  Nagel.  An  improved  apparatus  for  obtaining 
distilled  and  sterilised  water.     December  13. 

B. — Sanitary  Chemistry, 

1892. 

21,291.  A.  0.  Jones.  Improvements  in  the  treatment 
and  utilisation  of  sewage,  and  plant  therefor.     November  22. 

1893. 

1675.  W.Webster.  Process  for  treating  the  effluent  from 
electrolytically  or  chemically  purified  sewage  for  neutralising 
its  alkalinity,  and  for  the  production  of  by-products  there- 
from.    December  13. 

19,216.  H.  von  der  Linde  and  C.  Hess.  Method  of 
purifying  water  by  oxide  of  tin.     November  29. 

C. — Disinfectants. 
1893. 

1213.  \V.  J.  Menzies.  Improvements  in  the  treatment 
of  manganates  for  the  production  of  permanganates  suitable 
for  use  for  disinfecting  or  other  purposes,  and  in  apparatus 
therefor.     November  22. 

2694.  J.  Yigerie.  A  method  of  and  apparatus  for  pre- 
serving meat,  cereals,  and  other  animal  or  organic 
substances,  destroying  parasites,  vermin,  extinguishing  fires, 
and  disinfecting  leather,  fabrics,  and  the  like.     December  13. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

22,115.  I).  Westad,  Improvements  in  machines  for 
makin,r^  millboard  or  pasteboar  1  from  wood-pulp.  Com- 
plete Specification.     November  22. 

22,842.  M.  Coulon  and  It.  Godeffroy.  Improvements  in 
the  manufacture  of  paper-i)ulp  or  cellulose  from  -wood, 
straw,  and  other  vegetable  fibres.     November  2H. 

22,009.  .f.  White.  Improvements  in  reels,  rollers,  or 
cylinders  for  machinery  for  making  and  treating  pajter. 
November  29. 

23,055.  G.  Castleden.  Improvement  in  and  connected 
with  toilet  and  other  papers.     December  1. 

23,502.  AV.  P.  Thoinp.son.— From  C.  Schauffelen,  (ier- 
many.  An  improved  finely-granulated  paper  and  process 
of  producing  the  same.  Complete  Specification.  Decem- 
ber 6. 

23,560.  J.  Malun.  Improvements  in  apparatus  applicable 
to  paper-making  or  other  machines  for  regulating  the  flow 
of  pulp  or  lirpiids  thereto.     December  7. 

24,275.  C.  Kellner.  Improvements  in  the  manufacture 
of  cellulose.     December  16. 

24,287.  C.  Kellner.  Improvements  in  the  manufacture 
of  cellulose.     December  16. 

Complete  Specifications  Acckptkd. 

1893. 

18,519.  L.  S.  Langville.  Improved  process  for  treating 
the  black  ash  residuum  of  wood-pulp  manufacture.  Novem- 
ber 29. 

21,249.  G.  J.. Junk.     See  Class  A'. 


XX.— FINE  CHEMICALS,   ALKALOIDS,  ESSENCES, 
xmi  EXTEACTS. 

Applications. 

21,729.  B.  J.  B.  Mills. —  From  P.  Mounet,  France. 
Improvements  in  apparatus  employed  in  the  mauufactiucs 
of  various  extracts.     November  14. 

21,853.  J.  H.  Baum.  Improvements  relating  to  the 
production  of  pyro-catechine.     November  15. 

22,114.  J.  C,  \y.  F.  Tiemanu.  A  process  for  converting 
compounds  of  the  citral  series  (geranium  series)  into 
isomers  having  a  higher  specific  weight  and  a  lower  boiling- 
point  than  the  original  bodies.     November  18. 

22,931.  F.  W.  Warwick.  An  improved  pharmaceutical 
preparation  of  ferrous  salts.  Complete  Specification. 
November  29. 

24.177.  S.  Pitt.— From  The  Chemische  Fabrik  auf 
Actien  vormals  E.  Scbering,  Germany.  Improvements  in 
the  manufacture  of  aromatic  sulphury!  derivatives  of  proto- 
catechuic  aldehyde  and  their  conversion  into  vanillin. 
December  15. 

24.178.  S.  Pitt.— From  The  Chemische  Fabrik  auf 
Actien  vormals  E.  Schering,  German}-.  Improvements  in 
the  manufacture  of  vanillin.     December  15. 

24.179.  S.  Pitt.— From  The  Chemische  Fabrik  auf 
Actien  vormals  E.  Schering,  Germany.  The  preparation  of 
a  crystalline  polymejic  base  suitable  for  medical  use  from 
amido-acetic-aldehyde.     December  15. 

24,183.    J.    E.    Tenison- Woods,    A.  J.    Campion,     W. 

Morgan,  A.  Moy,  and  C.  Swithenbauk.  Improvements  in 

the   manufacture   of   English    refined  camphor    and    the 
products  therefrom.     December  15. 

Complete  Specifications  Accepted. 

1893. 

2884.  W.  Webster  and  T.  More.  A  manufacture  of 
pharmaceutic  preparations  for  use  more  particularly  in  case 
of  anaimia  and  for  weak  throats.     December  13. 
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3182.  C.  D.  Abel. — From  Kochler,  Buff,  and  Co.  Manu- 
facture of  amidoalkvlsalicylic  acid  and  acetamidoalkyl- 
salicylic  acid.     December  6. 

3961.  P.  Fritsch.  ;Manufacture  of  salicylic-acid  ester  of 
acetol.     December  20. 


XXI.— PHOTOGRAPHIC  PROCESSES  .ixn 
IIATERIALS. 

Applications. 

21,686.  W.  Fairweatber. — From  J.  Kost,  Germany,  A 
reflecting  and  ventilating  device  or  apparatus  for  photo- 
grapbic  exposure  by  the  magnesium  light.     November  14. 

22,733.  C.  E.  Pettitt.  Improvements  in  the  manufacture 
of  positive  printing  papers,  opals,  and  the  like  for  photo- 
graphic purposes.     November  27. 

22,942.  A.  Hesekiel.  Improvement  in  application  of 
photography  to  the  production  of  printing  surfaces.  No- 
vember 29. 

23,490.  A.  (.".  Ponton.  Improvements  in  photography 
and  in  photographic  cameras.     December  6. 

CoMPLKTK  Specifications  Accbptkd. 

1892. 

23,716.  E.  T.  Powell.  Means  or  apparatus  whereby 
photographers  can  retouch  their  negatives  or  prints  with  the 
aid  of  artificial  light.     December  6. 


20,042.    A.   Hesekeil. 
photographic  purposes. 


1893. 

Improved   sensitised   paper    for 
November  29. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Application.^. 

21610.  J.  T.  Trench.  Improvements  in  matches.  No- 
vember 13. 

21,829.  J.  T.  Trench.  Improvements  in  and  relating  to 
matches.     November  15. 

21,939.  S.  Rogers.  An  improvement  in  or  relating  to 
wax  and  other  matches.     November  16. 

22,384.  E.  C. -Schiipphaus.  Improvements  in  methods 
of  securing  the  chemical  stabihty  of  nitro-compounds. 
Complete  Specification.     November  22. 

22,716.  J.  T.  Trench.  Improvements  in  and  relating  to 
matches.     November  27. 


23,093.  H.  V.  Keeson.  Improvements  in  mechanical 
time  fuses  for  projectiles.     December  1. 

23,169.  H.  Abbott.  Improvements  in  lucifer  matches. 
December  2. 

23,381.  T.  Deiches  and  J.  Komaike.     Sec  Class  II. 

23,416.  K.  C.  Edmunds.  Improvements  in  explosives. 
December  5. 

23,579.  H.  R.  von  Dahmen.  An  improved  manufacture 
of  explosives.     December  7. 

23,773.  H.  H.  Lake.— From  C.  Pieper,  Germany.  Im- 
provements in  the  manufacture  of  explosives.     December  9. 

Complete  Specifications  Accepted. 
1893. 

3267.  W.  P.  Thompson.— From  E.  Lagneau.  Improve- 
ments in  the  manufacture  of  matches.     December  6. 

7573.  C.  D.  Abel.  From  the  Westfalisch-Anhaltischen 
Sprengstoff  Actien  Gesellschaft.  Method  and  apparatus 
for  charging  cartridges  with  explosives.     November  22. 

15,620.  H.  J.  Pain.  Improvements  in  pyrotechnic 
devices.     November  29. 

19,931.  W.  Eyelyn-Liardet.  An  improved  safety  explo- 
sive, and  method  or  process  of  manufacturing  the  same. 
December  6. 

20,066.  M.  E.  Leonard.  An  improved  gunpowder. 
November  29. 


XXIII.— ANALYTICAL  CHEMISTRY. 

Application. 

23,039.  R.  W.  Woosnam  and  The  Dairy  Supply  Co., 
Limited.  Improvements  in  apparatus  specially  suitable 
for  use  in  estimating  the  amount  of  fat  in  milk  and  other 
substances.     November  30. 

Complete  Specification  s*  Accepted. 

1892. 
23,109.  W.  Belgrove.     An  improved  means  of  testing  the 
quality  of  milk.     December  13. 

1893. 
2542.  A.  N.  Nahm.     Improvements  in  and  apparatus  for 
ascertaining  the  percentage  of  fat  in  milk  and  other  like 
liquids.     December  13. 
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